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O£P�TMENT OF ENE�GY 

FISCN. YEAIJI. 1.9'87 CootiRfSSI�IU. BUOGET REQUEst 

Slii'<XAA 'f OF EST� MA-E S. Bl AP'PROPR tAT! 00 S 

(in thou�aAds of dclldrs) 

Apprcpf1at1ons Befor� �e �ner� 
and �at@r D�ve1o�nt Sub�omm1tte�s� 

Energ.)" Sup,p1y R�s�arch and 
[]eve 1 opmMt • • • • • • • • •• • • • • •  � • •  + • • •  

Uran1 urn Enrt (h.�n t • • • •  • • •  • • • • • •  • • •  

�epa-rtmenta 1 Adrr.i ni str.alt 1 on 

A1ast� Po�er Adm1ni�tr�t1o� 

Bonnevf1le Power Adm1n1�tratlon � · ·  

South�aster� Po�r Admfni�tratiom • 

Southwestern PQver Mmt n 1 st r.!lt 1 011 • 

Western Area PQNer Adm1n1stratfon • 

Weste'r"'ll Are'& 'PoW@r Em!r�ency Furnd .. 

federal Energy Reg81�tory 
c�1 �:s i (In • i 11 '1'1 • it t1 • <1 a ! • I • + a • • • •· a • • 

N��le�r W�st� Fu�d •• . .  • . .  ••••••••• 

Geotherm�l Reso�r,es Ue�e1o�nt 
frund i +PJI! il ! •+•!!a. • • · · ·�· ··· · · · ·  ���o • • •  

Subtotal, ��prcpri ation5 Before the 
Energy �"d llil!ter llevelopmen-t 

Subc�itlees . . • • • • • . • . • • • • • • • . 

F'1' 19BS 
Actual 

1,,96'7 .490 

237 .!156 

724,860 

7.322.321 

128!602 

3�231 

54.543 

121 

rf 1986 
Estilmate 

BA 

1.fi96t2Q8 

190! 512 

ES.5 •. 928 

150111319 

l.,245 

330"'000 

29,191 

1'§1.5...,910 

4l,lllB9 

499,037 

773�400 

8�2301000 

!51,002 

2.&81 

276,100 

ll9�647 

25.337 

240.309 

20.325 

1651.349 
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ll:i 024116:2 

570 
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570 
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ITEPARTMENT CF ENIER:G1t 

f J SCAL Y!:AA 1�7 t\lNGRE SS·I 6!QI\L ltUDI3Elf HOOEST 

SJJr.t1J!.RY OF ESTIMD.li'E S S 1' "PIP'ROPR1AUON5 

�pp�o�ri�ttOB$ B@fore 1nt@r1or 
�nd RQlat�� �g@�t1�s Subcomm1ttee�: 

A 1' J...�n�t he f litH s .Pradut t.l !;)A • • • •• , , 

Cleilr'i Coal TtM.hJJology ........ � . .... . � .  

Fo�sil En@rgy Researc� ��d 
Deve 1 OJKte'Tilt .. . ., •••  • •  • • •.• • • •• • •  ., •• • •  

Reserw�s 

Energy Con s.en i!!t ion • • •••.• • ,. • • • • •••• 

S.tr.ait.�ic Petro19VlTI ReS'fl"\ltC � • •  � • • • •  

EnergJ}' hfo,rmati·ol'l A..cUvitfe� ...... . 

Su.b tot llil, I�rrter ·i cr .and R.e larted 
Age�c1es S�bcommfttees 

Subtohl1 E"llilergy a�td Water 
[)e1ve1 opmant Subc . ., . . . . .  . 

Subtotal. Deparbl@nt ,of :E.n�rgy ...... . 

IPe:rm�nt lndefitt ite. Approprh,Uon:s: 

F'V 1985 
Adual 

za9.ow 

156,8?4 

457 .,4Jtj, 

21al39 

6 ,,0"� 

2,0'49.550 

4 •. 2.16 ,,906 

748 

l5�5S3.1&!ii41 

f't' 19-St) 
Es.tirnatf!l 

I 

JU.,954 

13.002 

421 ':512 

Z3.423. 

5,. 75Qo 

107 ,.!533 

$7 

941!i,,.aga 

U.i971.,060 

s 

B2 •. 767 

127,108 

39 • .tl3 

21 .. aso 

�.04� 

11 162 &64· 

12.099.517 

Tota t Deparuner.tt of Energ,)' •• � S15,554,706 Slll, 971.6301 ..... . .. 
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DEPARTMENT OF ENERGY 

F Y 19 87 CONGRe:s S I ONAL STAFF' IN G REQU�ST 

TOTAL WORK FO�CE 

FY1S'S5 FY1"¥8'c P'fl.'i$1 fY199? 
FTE CONIJIR -FVB6 CO."-' OR 

USAGE REQ. REQ 

!NEAov ' IW�TER sueooMMlTrEE 
KE.AOOUART1E:RS 4.86!5 4,'1"65 -19 4,947 
r:-ua.o 9.1J3 9 .. 185 111 '9 .. .29.6 

SUBCOMM llTSE. TOTAL l3t9'98 J-4, lSO 93 14�243 

1�7ERIOR SUBCOMMITTEE 
HEADO\JARTEAS· 1.S53 1�304 -loq J, 13S 
FlELD '90·7 S9� -226 6.70 

SUBCOM�tTTiE TOT� 2,260 2.200 �392 1. a:oe 

ORAND TCTAt. l6·258 16.3!50 ·-299 lb .. 051 

AD.JVSTI'£NT �132 -198 -330 

.�DJUSTED TOrTAL 10.�258 16.:!1EI -497 15.721 
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DEPA,RTMEIHIT '0F ENERGY 

f Y 1987 (ONGRESSlDfNAL STAFFING REQUEST 
To�TAL. WoRK FoRce: 

FY191U fY19U F¥1941 FY1 !U17 
1FT E. CIJell!IR -FYU CDHGR 

IIUCIE u� RU 

10 J ENERGY '!UP'P 1!.. Y llt!'S>!A�CO AHD DEv U7 n� -l� 90!11 
H !II PQIJIAitl �A:S· Ul 521J -�.& 792: 
n�Lo 126 lU -6 1 o.a 

15JUR��IUM !HRIC��fMT 69 " l: ' '  
H!ADQliUTERS �� !lJ i J4 
FIELD 11 u a u 

21),GE!!lEIUL SCl�C�E AND A.IESEARCft H :n 0 H 

ua.o 

:u H tl H 
< !1<1 UOll [C' reereRGl' DEF eMS E A•CTI'IITI 2.ua Z .. 71D2: Ul z. a!l 

HEAf)QIU�ItTI£lRS Ui n.a ' !<:27 
2.;12:2 :z •. u� 122 2.:SIIII6 FtEt.D 

! 0 ! DEf i\Ri11EI!Iff AL AIJCI'IIH15TRITION � .• ;sll7 :S .. !!-2 _, 
1.,721H EADOUJI R:TIBR5 1 .. 7'26 (I 

FIElD 
J•lt: A.U SKA Ji!'llWEJil ADflltNI!o TJtl TlDH 

FI ElD 
J&•�DH��VIlle Ji!'�lR A�IH 

P!!LD 
381!10UTI1USTI!ItH ,0101!111 AOf11M 

PltElD 
42't!.OUTI-IWUT1Efi:N POWER !UJH:tH 

FtELD 
46tWE��fRM AlEA PDWER ADMIN 

FlEL.D 
5rD t lofA.U - CDUIIRA:DD RIVEI I!IA'IIH 

FIELD 
52;fEDERAL !�ERGY IEOULliDitY tOM� 

HEADq IIAIHER'S 
54 ; HUCL EAR NA!. Tl! !��UHf 

HEAI!l�IJART!1!.'5, 
FI Ell. D 

56rG�OJHERMAl R(SOUlC!S D!W FUMD 
UI!JII!l<IIJ�II T !IllS· 

�4,rfO$$JL !�EIGY RE$!-RQ" AMD DE¥ 
HEUIQ,IMI'I: T ER:S• 
FE EI!.D 

1. 58& 
37 
37 

3.511) 
s.sa 

l& 
:3& 

ll!(t. 
11!16 

ll. Ull 
1.un 

219 
2U 

1.611 
l.U? 

218 
l.Zl 
us 

:2 
:z 

71.4J 
Ul 
563 

1.,06 -5 l.60l 
31 a 38 
n Cl 35 

S.'IIO a 3,�&1 
3.�811 0 ;,,ut 

40 a •U 
4D 0 ·�· 

136 • l.U 
�a• • lU 

1.Urt G 1 • l6 01 
l.lU 0 1.l6a 

2U Gl iU9 
:lU I) 2U 

1.u. 0 1.. �59 
1. 65'9 ar 1 .. 659 

29:Z ar 292 
H7 a 147 
lU II u.s 

][ a I. 
l a l 

1'DD -Ul �]g 
115 -26 l:U 
5U -us. (d;IQ 

'HA!I�JL P£TROL & 
ilElt DQU A ItT ERS, 21 2$ 0 u 

oa ·s�tALE Rn Ja� JU _, u 

J5rEHE!GY C�HS!R��TION 
tl!A DQV�Itl ERS 
IFII!LD 

�O,E�ERGEHC¥ PREPA.�EDH�� 
W'EADQUA RlB5 

8J!ECOHC�]C REGUL�TIOH 
HE: ... DOU�II:TERlll 

11 ... : 5tRUIEIHC:: PETROLEUM n:�P.tWE 
liE A.D'QUAII:TEU 
FieLD 

'D:£HERaY I7HFORNATlOH ACTlVITI!S 
li£ /1 D41UAR T Eli! !J, 

q�:AOYAHCE'S FO� eO•OP WO�K 
flElD 

OUHD IOU\. 

UIJU�lll'IEl(T 

ADJUSTED TOTAL 

311 
2G& 
);!5o 

,., 
177 
371 
l?l 

�D 
ua 
i;&t 
�ao 

2 
2 

U. 2Sir 

U.UI 

u _,, 72 
lSl -U4 Ul 
U7 -79 Ul 
U! -�5 11 

1l 0 11 
H • 11 

-J.41 S.Di zn 
JU -SOl no 
lSZ -32: uo 

27 •5 2l 
lU •2'1 u 
�u _, 47, 
Ul -t. U5 

2 a � 
2: D 2 

ll6 • l!li'O -:299 lt6, UJ 

·U2 -us -J.ll 

u.ua -"t1 l5 .72l 
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J 
enE!r!l)' supply, de�e l� 

na.k. ing 111prrrapr iat i for a11i1Wiir d4!'1'€!' 1 o�nt � 

e 

DEPARiHENl OF ENER� 

Propcsed Apprcprfat�o� l��guag� 

ti'll!iQY Su:pp1y, I:!S@aic:h ,a11d Oe�elopm8>'11t Ac:ti�1Ui2's 

( Inc:l udiing Tr,�n:ifer of Funds} 

Foi �pe11se.s. o Dep.artment of EJJ!'I"'!lY .act hi tie� i•u::1uding the �lllrc:t..11se� 
construtti011 l!lnd ac.Q\! i5, iti o·ll of plant illld c�plt a l eq uipmentt a,nd otltter e:x pen�e $ 
i li c:iderrta1 thereto noce Ha'l' :1 fo.- en er'!J!Ji s.upiP1.)1,. tese,arcll a.oo deve1 opment 
act h,rl ti e�, a r.d oth.P.r ac:U w H. f �'S in car I"' if ng out: tift!:! pUil)o s e:s of t e Oep ;r tm't::! �t 
o-f Ern!t91)' ()rg,alilh4t lm1 Act (Publ1 c Law gs.-91), 1 ndudiPJ'� thl! acqu1 s,itioJl or 
cond.Qrrt�llit ion of any r�a1 pioperty or ili"Y facf1 it:r O'f' for plan1t or fc.c.H i ty 
.;,cqufsitioli; torn�trruc:tfo11 Qr �pa,nsfoill; pur.:::nase of p�HE!nqer motor v�h'f�1es 
(,_ot to e,��;ce�d [17] lS for repl�n:·e�ret o11ly). CS1�9M16H�Oocn 
rem.fl.in �van�ble unt1T li!'lCP!!nded l:of 11Mc:h S200,QOO,OOOl; ill 
S58�,.l:58,000 sh!!H b� derhrd by tranSfer f:rOl'!' IJr�ni pm Supply G!l'ld Enrit; nt 
Ad ivHi es P'�"'O'ti<:lerl in prior ye.lr$ a.nd of �Nt.1ch Sl? ,400.,000 shall be der1.,e!l• 

bj!' tr!n1$fer from Opere.tJon and �a1nt(!n�nt-e •. Southe�·s.tern P�wer Mminhtr.!lt'lo:flii 
a�d of w�1ch $25,000!000 shall be �v�flabl@ only far c:on�truct\o� cfJ= 
Provided� Th�t runds ��ailab1e und�r t is he� in Public L� 99-!41 for the 
l!.d'lonc:l!d �nc'f? e lliC edmo I)g.)'.. e.- for 
E and � 1 omed i r::a 1 Tedtn o1Qgy � t �e Energy and 'P'i1 ner a 1 Re�E:::a rc:fl t:en tE! r ,, and 
th.e ion Ceneer for llflfo ii.th:.n Ted!IM1og(les [�s deSC�"1bd in t!he 
r@port acc�amying thi� �ct: toget�e� �ith �ot to e�c�ed S6�000,00G,. to be 
d'e:r iived f"r'.om rl!:'I@ZI e'S fr4)11 ac:t ht it ile:s of tile Te"hnic a 1 ! nf orntati :S�ry i c:es 1 

,�i'h s�a11 be �redited tto lhl� �c.ou t �nd seo fQr o�essar� e�pe�ses �nd 
'Sh�ll Ir-enain (!\'an �b 1e unti I �xpended] • sha U be av .;�. 1 a:b1 eo for other ex !II SQ s. 
of re�arrch MJd a,ct '11't �5. u 14:. � ... 

()n:s erurr9y 1986.) 

ta. 
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-62,,400 -243 ·Rll 

�ile5\ 

ft.!i.T!f 

••••• •••••• 
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17,!130 

DEPARTMENT OF ENERS¥ 

ii ! S Clll n.M. l�S'I' tmliiiCES'S §OHM. '!Ill 'iiE ll.U€.'51' 

Df E".STOOiili:S �� i!J'PA!Jfflii!TIIJII B'l' W,.lf.lR ,r.;11YJT'1' 

[i!UG't SUPP1,.-. '-C:SUitillt i\MD D!VEJLOMIIT 

(aud�t .J:!ulthorl ty 1 n ftlo:l:umds t:11 Dol hr$] 

Slilllr Energy ·�······· . . ............ . 

tleo!.horll'l41 .. .i ..... . 

[l�c�rrc E�fgy 5y�� ······· ·�··· 

!Mucle4r El'lerty RJ:D . , ...... " •••••• • " .. .. 

C1 r, 11 an (.ta5t.e RJO . 

Em-'il'DITI'o;nbl. S..,f!!;t.;r IJfrd ��'1ti1 • • •  

Blolop1tB1 tn�•��ta1 
...... "'. . ..  .. .. "'! +,. ..... " ........ .. 

liquif1�d ���us Spill Test 
Fad 1 i � ••• • • • • • • • • • ·� • • • • • • • • • • • 

l!lagl'lg�i 1:' 'FII.S�on ••••••• • •••••••.••••• 

B;u.1 c �nfr!D' Sc11!n�Jii • .•• ••••••• • ... •. 

�n1Yer5i¢7 �sa•� �5�runcrl•t1an. 

Ur'lh'L!!l"!H.t ii;e!i�� Support ....... . 

��;:�1on 
�ti-P��grja �abnr6io1'1es 
Fa:.111lil!!.5 SiqJoort . . ... . til ......... .. 

Pt-cgT• I ,, •••• ial .. ...... . ++ •••••• "lf'IWI 

Ti!Clii!J�(il J.nrcrli!JUat� I!J!'Id 
Kanag ... "� .... ... .. ............. , 

Sub�t.al. Eifi!"U.Y �l.V R&D ... 

L�$� Us� uf Prior Ytt� lt1�n'� In� 
DthH /.:l!i15t.btJit ................ . 

s 

F'l' 1911.5 

l'H.597 

l9.1t:l' 

1.8,«11112 

4JZ.612 

t?C.iUiS. 

lt!..a.9S 

.E,t)53 

187. 7.c<i 

4•.m 

42<�. 653 

4JO,l!OD 

2.!.1l!JI 

4, 9fi(J 

ll).i:Sa 

:z..'iOO 

2�.12'4 

n l91iS 

s 3+4!,.62-4 

11,5'181 

17 ;2f2: 

375,684-

ZW,047 

:10.1'!64 

1\6 .!iin 

1��'32' 

tfi. 254. 

10.296 

14.821 u. 70!.1 

13 ,442' !2 

�l 

2.azg.�so 1�!.13�.sze 

:n. !.167 .490 S1.6!16, 2t3 

f"Jl 1�7 

s n.m 

7,619 

8�0011 

l3'0, PDfl 

m.1oo 

e..s�u 

76.1}98 

11.16 I 5os 

1,20tl 

5.1000 

10, P1!l 

2.m 

60,1.9(1 

... 
S1,Z5l!,I6Z 

19,6!.18' 215.661 

4C7 4a.E 

tew�rch 

355,4691 »J,rOOIJ' 

4l3.,7:1'0 4>1J. lUI 

£�r9Y ���rth kt�lysl! 2,5!JS 3,550 

_.........;:l;-.:•�= 

lotd, flnllr(ll' Sgppl}' ltltl ............ . 

8 
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198-l 
A..p!:J rllp A�e ro� 'RE;![IJE;!S 

36.580 42.333 L3S3 
1Tfi4�gr nM.5to ma:s'"' SJl96139l S+ 7,831 

92�982 9212<!8 92�238 

:�;251 l :z?.$ 1 .1 01 
--.,;"2 M'f 45, 153 .f!i, lS3 tg. g 9"3' .. a.a'iid' 

0 41811 �au 4,8]1 
'J"'5' '"j3; 

il;698 tl698 
!4�& 27.58� 34.712 3!.11� �.1St 37 

308 + 
Io.» T.�31! ' 5Y4 9.252 1�668 

151773 5,773 5!771 
B":"Ziffi 15�148 

316 3:0 31499 3�499 41125 
3.83'0 3 , �1§9 3.4M il. 1"2'5 + 626 

••• 

� 

�· 

••••••• ••

•.• • � • � • • •  

••• 

1,0.,9 

6-11445 

� 

1,500 

�rath1g 

� "l,57S 

FY 198� FY 1986 F'i F't 19&7 Re<j ue s, 
rt .!It Io 11 ru�I on B!i.$e t. Y.s B�se 

liil:sic Ener-gy S.;:i .en t.es 
M�teri�ls S'iences 
Operatin!;' Fx pense$ • • • . . . . . .. .  $132!1<22.7 5134,2� :5134,2.4.3 SlSC. 931 $+22,58'3 
Uq>�tal Equ ipm�:�n t. • • • •  • • • • • • • l51j54) 11.979 11.9791 lS,SDD + 3t�21 
Constru,t1on •• �2 23�950 -181373� .�···��·�··�· 

Subtota 1 . . .. 1 ...... � •• 1 ••••• 1 

Chemical Sci·�nces 

_ 

EJ.: penses. 1 • •• � 1 78�59.2 78,123 78,1'2'3 S61419 8�296 

179 

"'Operating 
8,840 8,506 8�S!U5 �.5-�5�ptta1 Equ1pm�nt • • • • • • • • • • •  + 

Col'l s true t 1 an • •. � • • • • • •  � • • • •  • •  5.550 511509 5.609 5 .• 43:0 
s�bt�tal · ·  101,�04 + 9�166· · · · · � · · · ·  • •  · · � · ·  

Nutli!l!lr St.l�nces 

21.!57
Operat1�� t�p�nsos • . • . . • . • . .  461911.3 + 5�468391,.641 41,4�5 

2195-(l300 
2,930 +capital Equ1pmer1 ············ 473

]
�.457 
1 1>0Co��tru,ticn ................. 

Sllbtota 1 • •. � • • � • .• • • • • • • • •. • • •  

Applied Malnem�t1�a1 Se:h!nt�� 
371925 311 9<25 321755E-penses • • • • •  . • • • •  34��67Operating - 5,140 

.. 70l, (}30 1,030 1,1!)0........ ... 1!111 

0• •• , , ••• -
961 H� 7li6 n.765 

Ca�ihl EqYlWlf;l'l
Co11 st ructio:tn, • .• • � . .. , 

Subtot�1 685 - g ,8Sl· ·  · · · · · · · � · · · · · · � · ·  

Engineering .tnd GecS'c1ences 
Operat in� Expenses • .• • • •  • • • • • 215,035 2"JII!i7l 2)� oSH 2'9,412 + J�B�l 
Cai)1U1 Equ1�ent . • . • . • . . • . .  11500 1,M3 1��43 1. 7 50 + 307 
Ctlll:iiot ru.;t ion • • • •  � . . . . . . 7 00... . . . . 

-Subt�ta1 • • . • • . . ��� · �·� · �·· · 

Cap'ihl 

Ad�4n�ed Energy Projects 
U.p�n!i�s .......... 10,048 7.136 7�286 8�9132 + 1.5�6 

• 3ZO 308 330 22Equipment • • 1 

�J.btot:al rt>•· �� · .,., !I • • ... " "" •"' • . .. . !I I + 
B1 olo9� cal E:ne.rgy li!.e!iea rcn 
•);!.erat.1 ng E�pens!� • • • • • • • • • • 1213.60 11,960 11 ,960 1.4,S38

;.60
0 

95Equi pme nt:. � 5!5 51!1 �10 cjocapmti'lll 
-0Construe It i r;.n .... 1 , •• + .... 1 � • , ••• 

Subtotal····�···�··�···,···� 12,920 l:S; 246 1 - 3 ,lOCI 
Progr�m Di�e,tfon

Oj)erati ng 
Subtct D.1 . . . • . •.• 

+ �26Ell.�n5 e:s ••••• • •  

, ... , � • • • !I • • •  + 
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FY 1965 fY 1986 FV 1987 FV l�S7 Request 

Total 
Qpo rat f ng E>; PQ ns&s •• • •.••• 

C,;�pil ta 1 'q'U � PQent •••• + ••. , 

Construct 1 on• • • • • • • • . •. • • •  

B.a sic E111 t! rty Sc 1 rt!nC�'S • • •. • • •  

Stilff'iing, Tohl FTE1 s •• • • • • • 

Base vs Base 

Tohf does f!Ot hlc1 111de $3,.350.000 tra:nosfarrM ·to SlHR prC�gr.aJn. 
FV 1985 tolal r�tlaet"S a reductio� o s�.940�000 or ADP gen�ral �d�ct1o�. 
Tot�l� reflect 4 redwct1on of $11.655.000 tn F� 1985. $iO,l1fl,OOO In F1 l980, 
�nd .sn ..ooo.,ooo fn FY 19�H fQr �rna;gemed init"iative $a•tings. 

!!I Tota 1 r.edueed by S17.,04]. COO 1 n .ac.cor.daoc:c 11!'1 th ?• L.. 99 � 177. t:hc 8i 1 anced hdge-t .a,nd 
Erne gency Pefici't Control kt of U8S, (GrD1i/RudnutHo111 ngs). 

�� A def·e rra 1 of .S36,. 489 , 000 1:5; being propo�.ed. 
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DEPART OF E.r�EJNJY 
FY 1981 CONGlESSJONAl BUOSET 

�'( OF CMrm£S 
Baste 
(do11�r� tn thousands) 

l.'ii1S6 .Appropri at.I:m e-na�te.d... ....... .,. •••..•• � •1 •• , ..... 1 •.•• � .. .. .. 1 ......... .. 

l 936 Gramm-Riadmatw reduct 1on • • • • • • • • • • • •••• � ..... , ..... , • .•• � ....... , .. .. . ...... 

19� adjusted •' • • • • • 111 i i • • li ,. Itt iii • lir • i ill it i itt i I If! If i !IF I! I lo I I If I !II I ! lfo If II ofl I II!! P ! If ! •li I !lo i -II -ti itt iii 

Ma • nta 1 ns the key e 1 e�t;ellt5 of tthe re-search e...fo rt'!':i unde n'llay � 

N�w researc� mu$t con� it the expense of Dngo1ag pro�ra� . ..... �··· �25.9�� 

s fs.sential hc111ty �u�port COI1t1(Jul!d (1.e.1 safeguillrds d 
security I el �t r1 c. PO·I«i r I 1 nY�ntori s I etc • } : he f 11 t.)' d tl"'ii'lldi 
'Nl 11 tollt1 to �xeeed C�Pillb11 i ty ........•· ... .. .  ....... . . ..... .. .. ·• • .. • -+ at SOli'! 

Res e.a rcll and lil!l¥e1opment funding provided 1 n sup port o1 t tie next 
QerJer.ation of fae111t1as neocJ�d to t:Oiltip,ue U.S. 1eade�hip 
i Ill et sci i(li'l t 1 r 1 c. areas • • • • • o• .0 • .. .0 I ... I •• I .... I .. I .. � I .. 4 I .. I ! 10 I• I I .. ! � I • I I + s. 0 5(}0 

P�rmits prin�ipa1 capital equ1pm�nt c 1tments fer non1�l 
repl.at:refllents �ndl hc.i 1 ity requj rE!IIIent:s ................. ... ..... ,. • • • • + !)15l7 

Pf'Q\' 1 d&s a;onst rua;t?on fundii 11� for ongpi ng projects ne.al"ii ng 
c:.tm p 1 et oo ,;:md for a.rc: IIHect e !JhleE! rh'I'!J! i!in:d 1 ong- 1 �ad ptoeuremeJ\1. 
for the 1-2 GeV Syncllr�tron Radiat1on Sourc�..................... -31�935 

1981 :budg�t �quest • o o o • o o • o o • • • ., i o • i i • i i • I I .0 I I ,o I • I I • I I .0 I 0 • I � ! + I .. I 0• I .. � $"41 1 0 170 
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For FY 19871 the r�q�est for t e B�stc EnergJ Sc�ences (BES) pragr�m 1s $441,370�000= 
$380.,055�000 in operating fundSi, S3I ..n5..000 h'l eqt�'1 e t fund!im and :l?9t54o ... ooo in 
construct1 Otl ruM-s. 

�pport for l on9 r�n�e basi� re�earch i� an �n�ortant responsiblll ity of the· feder�l 
&o!ler ent. lhe e·xtent 111f pr-ivi!lte $eCtor �ct ivi ty in t�fs dornahl has bee�� 1 iimited 
mi'IJ'inl y  to Ill r.ew 1arge COii'pOri!ltion5 Vi th Suf'fident bre11dtiJ 4nd itbi lity to SUppo,rt the 
rG�c1litt es. amt in ,ras.tt-uoetu r� .,acu11 a� to t;as 1 e ros ea reh. Tbe pr1vate s.eaor 
aoet1vH.'I� ho'Ne11t'r1 has boon de,cl1n1n9 while htdu5try i:i.. at the .sarRc t1 e� t�o�rn1og 
�ore and more to Fed�ral labo��torjes and universities i5 sou�es of ne� 1d&ai. Thus 
the BES prQg�ant a p1rirn� ry �ource Fede�al f�n� ing for ba$i� research, is findtnq a 
new andl dynsm i c ro1 e· in Ule conduct. of R.§D t n the U.S. tooay. Thi"S; role i ncl ud€!'5 
(Ont1nvt"9 tho a�s1gd and constr�ct1o� of e�pensivel unique maJo� research fae1l1t1es 
an;J Sli.IPPOrt of their operat?ons.. rf,atiioni.!l1 $•ec1Jri'ty, S.. le�der�hinp in scier��r;c i:llnd 
teehnolosy. and trqining technfcal panpower all are effectively ser�ed by a con­
t1nu1ng vf�rous basic r��earc� �ct5v�tt. 

CCeL-.1 tet.hno]ol)&es and �tn.provl!rnt!lilts: 1n ex1�ttn9 te�:chao�ogtes result fNm tha 1nllO,'IIIt 1vc 
sdentUte; knDWlfadge a(ld coJJe;epts. ft h CI"�Jda1 ror the U.S.. to 

1requ f res contf nued fu lld in g of biu f c res€!a rt.h 
�pHco81t1i)n Df nl!!w 

u1 " t ts �c:1@nt. it tc bilise� t.t.1s 
sttrvtng t1'!81 different energy supply aAd r:oll,.ervu1ol' opttons: as JiJell i)'5 u.s. �c1e,nce 
� Jll gen12r'a1. J t tla s boe&ma· hu:.rea$ fog 1 y i mport.a nt fo r tlile U.S. to dis sem 1 J1 illte 
re�earth resul ts to the priv�te sector �nd to participat� in the effectiye 
eX!l)l oitilitfor. of these res.ul h to be�efi't the U.S. economy. I�t fY 1984, fer ex.!-mpl e, 
111 mi!ljor net�� 111Aterhh: 1nit1athe 'i'las started that not only lltte11pts to de.a1 wtth 
;;�dv�nced milterfal s research,. b�t a l So wHh mots efr�cttve corn un1cat1o"s a1!ld 
1nteract1ons. wt>th U.S. hldusn}' and trafning new researche-r�. 

B.as. i� Energy Sd er�c.e� has. .!1 heavy ·i nvol v�ment in 14!"� e �c'i ene ir ic fad l1 tt e� (E!l.g. I 

the Iii gh F 1 ux Be am Re i'IIC.tor and Nt�t f ana 1 S.)'nchrot ron Ugrtt. SO.UII"c.e at hrookh�t\i'Ofl 
NAt.1 or1a t LmboratoQ • the Comhus t 1 oB Research :Fac111 ty at 5and1 a· L1nmor·e I the H191r! 
Fl w; l.S'DtOpf!! l'li!a ctor and the 0'ak R1·d9f! I H 1cct ron L1 noar A't.ce1 �r� tor at ()a.K �1.tge 
[(�tt ontl t L�borator)', i1111d hi gl\ vo H a,gQ a11d atom 1 c reso1ut 1 on ill'll c.ros..;a p.::s at severaT 
sites}. Maey 4!F'eilli of moder11 sciellol;!e require hr� trmd costly ht:ilities� without 
them, tt'le necessal'y advanced re�ea.rc:h could not be done.. The 16r�e. �xpenshe. 
11m'i que fad ll t h!!i 1n tM IBE s p rug rllm are made av111t lal:r le to the ent i i"e' u.s. sc 1 ent Hi c 
c:ommun1t.)' to the:!' Ol{t�nt that funds. p rm1t.. BES also is JU'O'o'idi 119 .adYamced state-of­
Ute-art c.ooput;rtiofl.al support for S.E!'ili:lral Enelf1!JY Re5earch progf'o;�ms; oth�r tha11 

agneti�; Fus.ion Ener41y (which fs directl,ll' �upport·ed by t.hE!' Nat ion�l r��gn@>tlc. fn1oill 
tner1J.'I CODputer C.e:nte.r ('tH�f'E.cC)): 1-11gb Energy illllld 1't11c.l car Phy s 1 c:.s. I and Bi o 1 o� j ea] 
and Envfron ental .ResearclJ. CompYt.at:ianal s� pportl, PNJ'Jiide-d tmroug� the Ap,pHed 
H.at:h·ern�tic�1 Sciences 'Sub.progrilllll r'eHE!'S on o!ln enham:ed class VI computer $y&.t.em 
i�stal 1 ed dut1ng �Y l98S at L�wr�nc� L1v�rmo� �at1ona] Laborat&ry; It 1� &ccossibl 
'ttl rough ill nilition-wide !:lata mun1�;at1 on::ii networ� funded jointlly '1111 1'1 l'liilii!Jnetif;. Fusion 
Enel"!J)'. 

The BES resei!!rch pr<�qra 'inc lludes aver I�OO prOJects; more tl\an lli111 f o1 them a;-.e 
IJnded at t lie na U ona 11 hbarato ries. Tire rema 1 nder is carried out st un1verSi 1 t 1 es, 

and bu$ineS!ii· .and gove-rn errt labQratorie�� The reS.e<'lltCh S.llp,ported i� s.alechdl on t.he 
bMes of s.e1 e11tU1c mcrH, po'tJenthl 1 ncraas.ililg our t c�nolog1tc.al bas>@� afld 
re l e-vi!lnce to lilt t m litill! l,t r1 Q�t 1 ng tho nat 1 OJ!' 5 diverse need!S for � e·N!l'· To ca1rr-y out 
thb progra DES pl.;:n$. �IJp�rt� •md ad ini �ters energy rel ated FeSe�r� in the• 
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rph_ys.i-c:�l � b1ulo!J1c.fll. matll�at�cal and e r:Jil'll:!er"1ng <SCfMe�::�. New s..:1� t1fic: infonn.!!­
tion in �teas �ddre��es the Adm1ni�tr�t1oD'5 goa1s bY pro�tding the fu�rlamental 
sc 1 elltH ic and cen�ineerh1� bas;@- Ol'l 1H"A1eh r�at1on" s futur.e �1\C 1"£l.Y opt1 on!i dl!pend. 
The. sitra.teq:r• continUES to be to : 

Provide critical kno�led9� and data by supporting ba�ic re�e�r'h 1n OOE 
1 s.s 1 on a f'\eas. � 

Provide fa I" ;1 and �uppcrl: ope rat 1 on Of 1 unique,, speci b.lf Zed resear c.h 
fadlities; 

E:xc Mnge 1 rrfonn.nt I�'! w1 tt� f'�dt;! ra l age!'lc: 1 e.s I and L e 
atadan1� and nclustr1a1 je1�nt1fie 

Take fuH advanhge tile scientific and fnr:ilu'Strilll1 ccmnunitie5� 
i:de tiriut1on of needs l!Dd ()�port11nitles for res�arteh in aretlis likely to 
� re1@vaBt to tut�re on�rgy optio4s; and 

0 velop trai ned scientific. t�lent throug� �upport of ba�i' rei ire� at 
univer�ities ana n�tional labora�cries; and 

'Ptomote eiilr1y a,ppH c:at1ons or tiN! ,.�suhs Of bas 1e r�:se·ll.li"C:�. 

lmpl �rtl!flt�U� of this st•r-at� re�u1 .-es � 

IHaint�nanc� of a strong c.ore p rQgram -- this c;alls. fer- co11ti nurity of 
s11pport fer scfenttst� iA�olved 

at 
the'ihr 

1 our current pr�grrun act1vtt1e�. a d t e 
tra1r�1ng or II'IE!'Iol, :;ou g�r sc1�nt1sts.� 

CoJJ i nued ope·r.a ti on of ex iSi t i ng ., urdque fac i1 Ht i es impo rt.aot to re!ieas-c.h in 
tile Ur S.. w i 1e .at the s iillfle t ill!e prov i d f ng or !'ew f ac1 U t1 es a11d for the i r 
op.eration; and 

Ctnt 11 Oll'l of oppo rtun � t·i es. for eJ<p1 o1t1 "9 n&lil'.. erg j ng areas tl!.v.t arf!! of 
potential io�QrtQn'e to enerqJ, 

The program su�port provided �o nation�l labcrator1es c�n be divided i�to two �or 
ca U·go ri (!S. A 1 a 1"9£! port i 011 1s as sue I a ted lt!'Hh su pp<11rt c'l' Mt 1 onr.l uset fae; 11 HJ eSi 
for 'NtJf(.h ilc�ess h prov1(fed to. t�e entire s:c:1e•�<t1f1<: fl1ty. ne nathmal 
1<�boratQrry s-erv�s illS. the host �:;�org i\.f1 h.;�ti Ol'l tl!nd .se1 ects iil'td {!Jr'!"il ng'es for v h:ftor­
!Jllrttd p8tion, prov'ides nec��ary spedaH z;ed equi pcent and! $t;liff,. a.drai'ni5:ter:s a11 
�c.th1Ues. 1113Ci!!S�ar.)' t.o keep the ht111t.)' ope:r·ll.ting, afrd per forms ru�cessary hc:Hity 
l"'ese a.rch and i Jl'lproYOO>ents nee o-ssa ry to cot� t 1 n110. its operat1 on at till'! ton1" n:Jrrt or 
stienc:e .. 

The seeof!d major crJtt�ne!'nt of t.h� natf orta1 l borat o�,:t �roo;rr11111 Is. t support <Of 
re$el!rch which t;:��e!i ii!dV�rJt;;!ge of tlile tmiql)e eovi roM! m;; �.¥1'11c� ed:st!i thes·e 
1Bst1tut1!m.s. By the '1-ery nature of ll:he ni!ti cn ill �aboratorie� and 1traditiooal 
focus. t'Ml Mt50r'fa.1 hbor"t�ttlries .:11� eSJIIe�1a1ly va.luiib1e in doing� res:earc'h wh1icl1 i5 
ippl1cab1e to a llLillMr of en�rgy C:()Jncept�. The i nter.:�ct.ia.ns. poss ib\e .ue very gre�t 
bee illus-e hooratory s e1 cnth t:s iiiN' fra-quer� t1y 1 :nvoTi v� in llll aspects of the a p p1; ed 
e.ne·rgy Pf ogri!lll5>. J n ad�iti Ol'l, the shM 1 i ty of' the or l)eni Zil!t i on a lld 1 a 11 zed 
tapil!b1)ities whi ch exist 6t the laboratories 1m many 1n�tanc&s are urnm�t�hed. As an 
e�am�1�� th� 11n1Gue computer c.apab11it1e� �t the n�tianaU l�bor��orfe� �re �ong the 
best i Ill 'the worlcl. Tille S!'lme! ca�n be 'Sa1d for neut.ro� re�e-illrch ci!Jpabtlities �t OR L, 
Ar�L. and' B�L. Tlae poto�rlll::ls '!illlpporud at l.he. laborator1 es �tl! dss1grtt!d to �pl o-tt 
these· un1que ci!lpi!lbi Hties: .. �nd progr� are s.upport>�d for �o�hi'Gh a 1 ong- �n� c001mit­
me�t must be de to a�h1�vc th� des1rnd results • 
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M�ny or the sdcmt1sts in!I'Qlved in i!.fS research lflrogr!ms. are far:t�lty or studt@nts iiJt 
unhr!:!r"S H 1es.. lheir rese!!! r-ch is enha.ru:ed t roug aecels:s 'to s.pe:eia 1 fillc. i 11 U e'!i at 
M.t� onal laboraJtorie�. Morre than one-th 1 rd  of BE:S fund.tn91 sypport:s r.mhers:Hy�ba!'H!d 
1'115-eillrdt. lilrre lii st of t.m tiersf t 1 e-s 1"12-eo h•1ng -sup,port c:o11ers i 1 most e·very .sta.te ar�d 
in-dudes p!!lrt.idpat1o-n by boUt large alild. 11 �\1 111stitutio11s;. 

The RES pr-ograll supP"Orh IPL!m ern 1.11::0 :sp�d ill1 g ants e..nd r-es.�.arch eontr�tet !l. 1� w 1eltl 
cosh are s.tlared by un tv errs 1lties.. The 1 r con r:r i but.1 oos af@' p rov1 dod through a lli!ilmbe r 
Orf ��techa11is111S, e.y., sa.hr"1es. to hvest1gatorsl s,I!J eor student ass1g e b. _pro'l'fsion 
� fi!ldHt'iies lind/or e�ui_pmf!nt, etc:. All 1 IJlOrtant benefit re!>ulting frrao S;upport1ng 
rese�trc� tn un1v�n;1t1 os h the research traiJ�fng oif grr�dlllrat� students vim conUnue 
1A R!D after co11plet·1o11 of t�-ei � shdies.. 

In Md1t1on to un1 ...er:sttt�s ar�dl nat1ona1 laboratories. BES naJnU1n5o t1es. witb 
1111d.us:t.ryw Repreientath,es fro:m drifferemt indw5otriers ser-ve or� counseling commHt•eeS 
for sev·erill of. tlile BES s.ti.lbprogri;llms;. ex,per-ts from indust.ry po!lrrti c:ip�te in tlile rre-vfew 
of r�earc� propo$�1$ and use the �pec,�1ized fllcilit1�s sponso�@d hy S;, 1ndu�t�fa1 
s c 1rent I 'S ts part it� pllrte in pr--ogr 4dv t sor-y c.o m 1 tt�es. at t� n-at1 on a 1 1 aoor-atorr1 ·!!S i 
a111o 1ndntr_y rcpr@SOiltath�s. ilir& invited to' attend BES confere-nces an� worksllop5r on 
sp&e1al top1.:s. Tllrougn these artd other mret:hanh 5r �v.a1lable to, a�nd IJ.I51;!d by, the 
�e1enttr"'t e com un Hy. the rm:illlt s of liliS s.u pported res.-ea r-et! arrre all'� i hb t e. t-10 fnd ustr,Y 
a.lild. to the a-c..adlemf·c com u�1ty. 

The U.S.. has beEn the wrhl lei!id@r tn sc.hmc.o a11d oochr��ol-ogy a'ld has de-rh•ed i1lll,)' 
�cunom�e benef•t� flr- tts 1C!'Bid(!'rsh1p.. Thl! [1:@-partm<l!!ilt of Enerty 4rnd ft� uUtpr<l'!)rra 
lalbora.tor1 �s p]�y an important role i1111 tlho nation'-s sc.ientH1c. errtel'"J}ri!'i-e thillt h 
essenth1 for our- preemi'lilence. It c:eotrill fe�ture of this role lila:s beelll Ute 
t.onstru't iion and operat i QI'l o,f l�rge, sped ali zed sdreJJti fic f!!lcil itfes t.liiit !!Ir-e used 
by !!ilc.fentiists. fro111 uni-.·ef"Siti es illnd i ndLAstry .as folleH illS the natiolila1 1AbOri!ltori es.. 
�ny of the �c1entific fa�i11��e� tn our multipt�grac 1�bo�&tor1�$ ate old or are 
b�co iii!J old and tM1r sd�Hlt1f·1c productiv1ty wt11 soon becomo il!rg1no��l. In ardell' 
to make further prograss in (llrtain f"deld'S. �ttw .. more powerlul fac:i Htie5 a.r.a 
requi rt'ld. 

In tha put ·rraw y�arros. the Depr!"l rlt.men t h�� g h• en Sip� i ,a1 n tet1t 1i on eo correct i ng 
oilt 1ts l aborato rht.s in �m111ronm�nt.. hoa 1th... :S af&ty I se.cu r1 ty I 

muHip·rognm general f(lurpose faci1ft·1es: and other such a�as. l�o.wcver. 
ha$ been paid to improwing the esser�tiij1 $'ientifi� fatilities: 

the m.!h �e1·entH1c- hs.1o" of the .11!1bo,r&tor'ies,1 i.e. 
key ffehf.s, of r-eseare�. Fo11r t'acn1Uo� ha�tf!· �n 1demtif1�rl 

ill$ bei11g tile PO$t (.ritt c., l to the future needs of ttlc 
The four faci litiiest aH O• wh1cll wn 1 be 

h.borato:t1 es. lllrP: l-2 GeV Sym:'hrot ron 
6 GoY Syncllrotron A.!d1atbn Source � 

Researr:ft Reactor - Oalc Ridge 
� 'BI'ooktn,lle-,fl :N;:��t;· onal 

Ph.JS1cs Prrogrm� Tile 
for ·the 

de ide nc:1 e.s 
safe<Juards.. 
less attention 
r�qu1rM to accompHsh 
pACHihtanc:e 1n certairn 
by the ..S.ciel)tifi� co mvnity 
Departm�nt•s b-11rs1c ll"eS:e-!l.r"c.h programs., 
lo;;ated at "the Depa rtBcHrt' s. ult t progra 
Rtl!diaU on :SOu1rw � �.w,renc·e Ber-keley Lt�boratory� 
Argonrru� Mati OM:1 ll!rbor.!!tor�; Jl.dv anced Steadly State 
Natt on a] La be rilitor_y i 1U1dr R;£!' at. h ht.1 rt H� avy Ion Ct�llider 
'LaboriJitor_y., Th1s latter f'ad1 1ty 1'5 budgeted 111 the �d�lllt 
F'l' l987 reque:it i lllt.l u'd'es a start toward da.v4!1 1 opiltemJt O·f these fad 1 H1es 
r�atio-rh. 
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The Hateria]s S'ie"ces. subpro�ra� has as its goal to.prnv1�e tne Agency and the 
Ni!ittan w·ith ;:m i ncre�!i•ed l1evE!l af under.!ihndi ng in tfte scier�cE! of aterhl s.., wtric.h 
vt 1 E r:.ont.r1 bute to f!et 1 ng lh� �eli!. o t p rE!'Sil!!nt a·nd fut u:re l!l'le<r"Q\Y tE!c.hno1 og iies. 
:KM w 1 ed� or 1 ,a c� or k110w I ctdge- 'n 1'1 at·e rh 1s. s.� 1 enG! and taehnGlogy p1a.)'s a rcruci aJ 
l"(lle 1n th� dev�lopm1!!nt o1' C"nt'rgy sy-stc'111S or othe·r hf gb tc-c:.hnology 1 dustries. The 
tt�ld of mat�r1als sc1��c� 1s �mpottartt b�cause It ��sh�$ for�ard the frontiers of 
iiCIHtwh.dge and trahi-s llt-1.1 s:c.i enthu in su,bJech '('lili c ll arc lli gb 1 y 1ntera�t h'e wHh 

t 

't 
l,Y 

industrial topic.s. Mater�als problems and limit�tjo � Qften res��fct th� 
p-e,rfo rt�ance Qf c:urre-nt energy SJ'sten�.!i and the deve 1 opmE!nt .of future sntem 5-. A fev 
e;r;dmph!'S of !iuch problems .find 1 imitations inr:htde= degll"'adatfon ot i rror m.atc-li"'ah 
�nd lew C::Ollve!rs1orn -i!f1"1c1�11C)' photo'l'o1ta.1� lliter�als 1'or solar t!ner;r; dE!g-rildAtton 
or �ter ia I 'S- pro1pert \ es due to ·1 r r 4d hti o i n f'i ss ion and fliiS ion energy sy5tems : 
th�rm�l and echante�l 1nstabf11tf�s o materials far hnat cngtncs� a1� corro�1on and 
�oupni b 1 e rn ateri a.ls for cQntai nin9 111 t.�c.l e-ar rr.taste-. 

H.any studies i!.nd re"¥ iews i n rec�nt ye ii!rs, ha"e 1!-Di nte.:-1 tG btoth the m port iU\'e of the 
field of m4terhls. st'ieqtt:! 111nd t�o the opporeuni'tie!S �lid h'i91il q,uii1T1ty of th� 
rf!�elrcl'l. Most notably tt"l@se �tlldt eos ha•.l'l£! been, condut.ted 1b.'f W:e .NM:1on.aJl At:Bide y 
of Sc1eBees and the En@rgy R�SI!Grch A�v1sory B��rd. lh� C�1gress ha� �l!io 
expr&s5ed greilt inte-rest in m-ate-rials �seareh· a111� tlrh �s.t yeai sponsored a 
workshop on the subject. lll �11 of t hes e stwdhs !Uldl reviews. tile ttater1als 
sc. 1 E!ti��s subprogrt�m h.o s pH.ye<l a ey nU. i onu role. 

hlhiJ� f;!ach Federal Q'Qert'-Y r;onduds "'aterhl5 r·es:e-archi to meet fts O!iMI part1c�:.�hr­
objE!ctivE!!i� ·r:oordinlll!.ion <Kros s: i!gendE!·5 is. rE!adily i!ltf;Qmplis ed through esub-� 
lishe� aAd lntetact1on�. tn the are� �f ba$ic materials research� the 
Haterfals Sc1ences �ubpru�r�a coordin�t�s }ts �esearch mos.t di�ectiy �fth tbe 
Nat'i on.;�l Sci�nee Fa und'at.t on's {1\ISf) !illiter1a I� ftt:!Sellirch D1 v hi on and t'he no re basic 
programns of t.111e Department of �fense. untque up@et of t.hrr r�atsr-1 als Sc ien,Ges 
s.t�bjllrogrt� iis E! focus on ener4Jy rE!l r-esei:lrc.IJ .and the YS of ildl,lall-c d 
�iagnost1c t�chnfqu�s �de po��ib1e by �tate-of-the-aft rese�rch f�ci1ities 
sup;PQrted by this subpii"'!)t.aJn. These octiv1t\e� compTea-ent tile rlSF 1111d othE!r agency 
p�ograms and are dod to carry out the m1�ston of the DOE� As �1"1 ex�mple of �ow 
t� DOE prtr�g ril!ms c:omp l er.� emt the wor.t at ott•er a gene i es. t.h� DOE: pf"(lgl"'&n i:s vE!ry 
5i gl'ri fic.iiUl t f n ri!d h ti on o fee.ts • (.0rrCI's. ·j on� eros1on rc hted to fo:ss i 1 en rg,:f 
systt�ms. sohir photovol'tair:. materials, or nuc.l�i!r waste i so hUon materials. 
whef're!as e NSF prrDQII"&:J t�nds to bt:! m LJtki moi"'E! generic i!nd tend� to foe us a1�&ost 

xch�:ih' on small-scalE! S:cien·� lofitn h nE!d fnYohememt Df 111ajo:r faciHtii1es:, 
The �!fate�i a h Sc.h!nt(!'!i �ubprogr !l.rn dilso hll:!, luge E!ffo rt.s. 1n hcil 1 t.)' -re·httE!d 
res earth such a'S Ple'ut.roA scat t�r1 n-g, s:�nehrot1·tm r11diUioo 'reSE!arch, and 
E!iectro- m;cro$'-OPY. compared to the- relath'fllj' s a11 e:fforts. In the IN.Sif 
progr • 

The �ate�hl s Sc.ienees subprogrr-arn �a:s tt-ad1 tiO: lllly prrl)videdl mo�t o.f the 
deve1 DIIJllent. � (.QrJSt r lKtion. aoo operat i o"a 1 s up,po rt. ef 1 ar{Je ·ra� n 1 t 1 �s for- t e 
tot!l national materi�ls pro9ra�. Use of �ese �awo� fae111tios 1s open tG �ll 
qualtf1�d r�elrc�rs� A �oent sur�ey �f the�e ��1l�borat1ve res6arch center� 

https://r-esei:lrc.IJ
https://sc1renc.es
https://EJcpens.es


stabpiog 
O O E" 

�ype$; 

�rc.e 

c:o 

kno'lol, 

ctu.rnr 

s. 

Develop11'lg 

1 

under the. pur·t 1 ew D t' thfl Hater I a l s ScI eli'l-tll1i r.trll h8:!i snown th41 t tht?,i' ac.�om-
"Odat�d about 1100 useNi. The us.ers came frolfi hborator1,es. (21 l)ercent),. 

�n�v�rs1t1es (4B perc��t)� lndustry (1� per�cnt). �nd the rema1"d�,. ram o her 
org,;;,n1·z.ation5.. The rf.';:tlact!I':Tent cost or the.se facH it1es 1s est i�at�d at 'flYer 
$SDO�OOO..OOO. The �.1teriQl5 Sci enc�s res�a.-ch funding .at the:!ie fad 1 i tie� In 
FY 15185 l!l'as atout Si010000�DOO wtttJ nnDther '$14.ooo.ooo t!-e'inliJ attr.ac.ted frDm outside 
tne Mat�Mals Sci��c�s s�bprogiam. 

Tile F'Y ] 987 r!Hflfes t belu.:!ie-s t h� fDllowi ng amQUMt'S ftiH' the Hateria.ls 
Scie��es s�bprogr��� SlS6..93l,ODD in �peratiDQ fu�d� which provides. �uppo rt 
for t hie Operll.t 1 on Df f.o.r.i 1 H.i es. .and reSeiii"'C 11 of all $151 500,.0(10 1n 
cap1t.!l 1 ll!qt2 I rpm em: in support o.f tne res.e-1111' c:h ob.j ect ives 11111d $23 � !Jf:iO, 000 1n 
con.structton Whicll �.,.ill permjt continu&t1on aiidtor co p1'E!tion o·f on9oing 
projects at l8�r�nca Berkel@y Laboratory (L�L) (C�nt@r for Ad�ancad 
Milterh h): BT"Qok.havefl t��tiona 1 laborator-y (B�L) (N4!'ti oni 1 Synchlrl)trol'1 Light 
Sou rte); ilnd S.t i!irJ ford UniYers H.y (Starr for-d Sync:hro'tr>On Ra-di Clt'i o 
Labo'l"tltor.)l); A-E li!nd 101\ig lead prC.'CI.Irement acth1t1<if!:s, For the 1-2 GeV 
Sync;: A rotroo ltadi at1 Ol'l So at La 111 re11 ce· Ber,k'l!! 1 �y lillborat.!lr.).• i 1 n1ti"t i on of 
a nE!'W <Cons ruet1 Qrr proj e<:t • tile Los Alamos r4e'lft I"'!i't S(.att e.r1 r.g 'Exper1 lfifjr'Jta1 
H��rll, plu:!li fl.mds fo.r Act::eT'(!!ratDr i!ind ReactD.r I proY'(!!:Itents amd Ho�Hfll::·at ·on$ .. 

lhe opporturtiiti'M: availi3bl,o t·o the flald of mU.(IrfaTs sc14!'Ace cont1nut! to outpac� 
tne re:!liource.s,. ew mettrOd::ii fQr r:htlri!<:ted z1ng mat.er'ials. and nel!f m.atC<rhl !i 
s.tructun�s af'\1! be� n!J unc.overed. M ,a resul f I he tiliE! h r-ig hit to expl oit these 
oppo r-tu rr1t i'(!S a ltd nra flee t'he .td ��arn::es nee-d�d t.o S'O Tv� ou UUnd 1 n� sci el'lt 1 r1..:­
qtae5thms Qnd t�c.hnolo�ic.a1 problems. Coupl 1 n'.] the �x�dmell'lta� and ltfu!oretkiJ1 
adn11ce:s �".�itt� 1mpro\fed ab111ty to pr.op.are new rTratoriarl s wHl op�n up oppof"t,tm1 tIes 
to ci-e�ig:n na.terhh from fundar��enhl �rinciples. �nd .;wereome <Or -r;fr-cum'Yellt lcnO<wn 
4nd �nticipated ene� r�lat�d mater ftalt5 problems� 

Sollle o the proble:JJ arcu .tl"'l:1 r"c�s �o wh1 c.h ttu! Mat�ri.a.h �tc c.e rese-'fl.rct. 
u]timBt&ly �o�trlbutos 1ncl�d�l 

o new or �ubs.tit�te materials. 

o Ta1 1 ·Dring ma�r-1a1 s tD sat.i st'y defined r-equi r·emel)t:S 

o Predict f ng1 !lli.lte rh 1s. p robl ·tm s. and 5ervi c.e 11 fe 

o I mp,r-ov i ng thie ab n 1 ty to :s Uci::e� s. fully �ttaell:: unfore!i �er� mueri 1111 s prob1 ems 
1n radnneed' ooeiN}Y 1yst s. a llliil 

o l m provt 1'1 g the theoret1 ca1 ll.r'ld. e��:ped 01enh 1 capabllf ty ttJ ana llyote the 
fund arneDta 1 strtJc.tu re oF matfl!lri als 

ro uncover the �ew �nDwl�g� �rnd info�atiQrJ t� meet th&s� needs� Hater1als 
Sdl ence s I JJrt se-d of the Sitfbf1 e hf.s of metll H urgy., cer.m11 c.s:, so'li d s:t ilite p1h)' s �e.G. I 

illlld r.aterh h cl'l 1st ry., plll.crBs lllfi phll.s: I !. Oil :se 1 e(t ed generic i!U'eU of ifr,mdi;!Jm �:IDta 1 
im·li)ort�rtce �nd Ofli �.rei!is. wh.crC' prohl ems a·rc to ex1 st. or are illntic.ipuedl. Some 
re�earoc:h H dfrec:ted at .a s1 ngle energy tecl:mology (e.og •• photovolutc rnatorhh 
1or solar r!!'DfH"'!}.Y c-OI"'v�itS1tnl'l), scme res.e.arch WOtlld have �ppHc:<i!bility to Jtany 
tJec hrtQ1 ogi es s.1 m l.llltil�ws 1 y (@�91· emb r1 t t 1 @In i!nt of -s tr mlltef"ia� s due to theI 

pres�nce oif hlycfrog;en ) 11 and sti 11 otl'lar researc.h !las more fulld&!terrta!1 ; p 1 1  cations 
und-e rp 1 nn t n9J il 1 1 m�ted i!!l s res,ean:h (e+�lt, 111ech� Ai :5i of 41tom 1 .;  transport of 
sol �d�). The rese4rch !� �onducted amon� m �arlety of 1�stitution�·�nat1ona1 
ll!lbo ratarf es 10 1mi v e rs H tl�� s ilfld tCJ. ill le$!$'e,. extent , ii mdustry. 

1.�6 
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1n QGd1tiQn to mafnt�·ning �� appr�p�iate ix amQng l�ng-term scientes. 
multtte��alogy and s1n�1e energy technolo�y oriented research, a bal�n�e muse be 
�eh1eved bet�een research a� forefront large f�cilities and research cQn$isti�g of 
s�all ind1�id�al projects. Certa1n ttp�s of stmpl� ca�oo� be carri2d out 
without 1 a t"'!Jfl r ts rn it ies (@<.g., ne �t ro:n s;ourc es 1i1'1ttl sign 1 'f'l ea11t fluxes of rol\� 
cannGt be m111d� 1n "s.-uall" siz��). Also ne'l!ler in:strllrnents r.t1t.h si9in"ifi.cafit 
1 rn prQ..,eme nt. tn ca pui11tt (e.g•. , :syneiH'Ot ron r·ad 1 at 1 on SOLI �·!S) a.r@' ver-y e�p;!ns 1'1 t 
to bu1l d (Ind operat�. Th c Materia 1 s S.:;ienco� s ub,pro-gr a u 11 hes: s e-v oro.l m.aj or 
user fa�t 1 ities ion the pl.lr"Sl}i t of it.s rrese�rt:h giH!.ls ,. i ncl u!lli 11g th-e rfi!tiOtl�l 
Syn�hrQ.:ron IL'fgtlt Sa urc: e {t�SL.S.l BNL, H l�h f1 ux [ s oto pe Reao:or (.HFTR) !Jaj,; Ri·qge 

on al La�rato�y (ORt�L) � 1111te11:!:<e llu1 se>d 12utii'"Oil SotjrC� ( IP'NS) Ar!;OI\r'le rfat io�li!:1 
Lab-oratory (ANL), f{e:tJtrtm Scattertng Expehmental Hall� Los. Alamos Neut ron 
St�U:erfn� center (tAN"S:Ct:) •. o!in� the Stalllford Syl)c:hrotrof'l �ildhtii)JI! L.aborlli:.ory 
(SSRL). Other sma11er rc�earc centers include the low l�p�ratu� NQutron 
lr-rad.1atioOn F.ac1l1tj' (Ut-.LFj ORNL.. St�rfa.ce Hadifi�i!ition and Chara.neri.z.at1on 

(S1'4CL) ORr.l, Electron !Hicr.osc.oJ!e c.ellters. i!lt ORNL, ANl,. LBL, i'!ind tne 
Un'i'.•liH'S 1ty Of lll'i not s i!nd �he !Mate• j iJJ1 s Prep.!r!U ot1 C@'nter ( Mfe}< a:t Ane� 
Laoora.to ry. ilu�!ie r ad 1 it I i5 ar� �lso ava i1 .?1!) h!• 't{l qua 11 fiell llSe r!i outside the 
home in!it1 t1.1 t i on� 

La bora or-y 

rJJoe s.ubpii'Q9,r�m uti1,1zcs wort:s�op!i a.l'ld r-eports of lt� Cou:nd 1 0111 MttJteri.al s Sci illC:e 

laboratori�s.) t� help focus o� cr1tic�l i!sues. P�nel mee·i.,�s during 19e4 wet� 
heM on compute!!' sim11lat1on <Joo mllltl!rr1i!l1� !iiyrrthes I'!.� tn 198-5, panel m�tings. w�r!:! 
held M rtJ1 erofrac.tu rt!! and surfac: a ildhf!s 1o�l bo0rld1ng. Tne n�po rts rasu 1t 11'19 fro 
the�c �ork�ncps �nd p�n�l s �� dfstrfbuted widely� inc l ud i ng p�blic�tiQn in th@ 
open 1i terll t.ure. Th rouqh �he a.us pi ce� ()f rthii! Counc1l , 111 r-ev 1 �w of u� e•r- fa ci lity 
op�ta't ons has :S:i:.dlit!!d w1ttl t �Q;lectron 1Cri}SCGpe- 1"a�:ilit1es 1n 1985.+ 

R{>IJllews. of the neutron saLirct<s allid syncllrrotron radhti mn s.ource� •fii ll fo 11 ow. 
lntetra.ctto:ns: a.nd infcrDolt1on transfer with the a.gency"!i applihed muer1:�1s �'<e�earc h 
ta;kes place thro��gn a nl.4mber' o-f e-chan1 s.ms. 'inc.htding a formalized R�se-arch 
A�S.$Ca�t� fa�k F�r�. �dmple� �f the�� Jatter �(t1v,t1� jntlu� �!eiings on 
ft$t 1on condu(tor! and corr�sio 1n fossfl �n�r9y systems. T�rou9� t��se latter 
m eeti ��'95 t.ho? bas� e res,ea r�h ers ·1 II!' a rn of t prob 1 ems h� t � ap� Hod pro.gr �ms and 
the t"�s.ear"'-hers. �n technology o1'1e11ted progf'ams il!re !Pljil0.5t-d to 5t:ienti:sts 1oo11Hh ill 
fund.anental u11:ler�tanding of matter. CoGrdi r:�<;�t.�on among the D�artm�nt•s mii,ter;alls 
progr�mi t��s pla�e pr i marily tnrougm t� Energy Materials CGordinattn� Ca rnittee� 
'tt11th1n the federal Govr!!rnment, tlile subprO'!Jram is coonfhlated in p4rt tnrough the 
1 rttl:!tagoncy wmmftt@C ort l'later1 a I s (COrtA f) lind tolt� bas f e Inte rag encj r�ater'l .!JI � 
Group. At. the Fed'�rGl prCl�ram lo&!vc1• ater i a l 'S. Sc:1e,ces C.flntlnu<es to represent 
abQut one-thi rd of the Federa l ent support for bas1' mate�tals r�search. 

Both d•lractlt an� ilndfrectly this su�progr�m suppor�s the development gf a national 
po� 1t 1 Ofl Gn mat�ru.h II'B5ear1:h. Th� aM 1t ty ta prQov1 de �uch suJl'pOrt stems di recU y 
from the el(per 1 ,�,c.e and c;.ontt 11t11ty w1 th t n Ute Mah rh ls sci 1!!11Ce-� s ubpr-og ro!Jm� The 
fundarnee�ti?il ul'de-rshndi lilg tlf �natP-rhls obt,a it1.cd in tni s. subprogram ha:s led to new­
approacile!i to a11 oy d.esi"�n for crfticill rna.teri-i!ls sub.stituti Of'l� new c�tf}rh.ls with 
!uper1 o� prOJ!Oerti es a.t1d adva.nced' c ar�cteriz:ation teChfll q�es� Hater1 als; Sci ence:s 

f.a eAtal body with repres.ent�ttves from ac�demia, fndustry, a�d �genc.y 

is. re,c.agni zed throughout t.he rM aretJ co r•unl ty for 'it.s e!xc�1 !em:e,. P,ast tec.hn1.:-r�� I 
i!lccompt i shaents have moved i r:�to t'tlie tedmological or c·ornnel't;.ial s e,;to r {e.g., 
ra.di a.t1nn re-s i�t.tlint allo.)'S, glliS:!iy me't�l'S, ion inpH.nt�1.ion tedtnfqiJJ�s for .surf�c·e 
11odification, and super�nd'ucUng �fr-e�. «nd' 1: h expected that throu.;h the pro\•en 

ethod of technologytinforma iof'l tran$fer �nd effeet1ve m�nagement t i'S year's 
acco�p11sn ��t!i will 1i�e•1se find use �1ther for buildi11g our undamental base of 
mater1,;il5; IJI'llltlMtandi ll!J ar f n somo tochno1o91c�l app11 cat1 011 1n thf! futurri!. 
lmdu s t r i I'll 1 i nte·ri!lct ions wi th th 1 s. su'bproog r-am i!Jre en,ouragei1 afHJ 1 fldeed ha ·te b@0n 
SIICC:�ssfu1. 'rite large number of pate11ts iss.�t"d under thh subprc!Jirarn 1s u.rcner 
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e¥ ii !lienee of tl"'� and appropr htl ·te(.I:J no 1 og 1 c:,;�l or 'I elrta"E.io"'. Si grrHi cant 
prog r.es s '!Ia5 11181de du ng the. p.!l�t .)'�lilt 1i111 iUP.Y o��.Ntas; o·P tfle s �p.l"ogrill. .SO.m& 
exampl e5 of recen�t a.;;.c.:tmp'l is eDt'S tnc.hld:e·; 

o f�l" th� fi rst time� m�gnet ic orderirng (arr�ngement of �he m�g�et1� 
mcmont� of imdfvid�a1 items fim naterials} h�� be�n m��sur�d �stng X-ray�. 
Magnet'ij c Oirder� tng of t ne r111'f! �dr't lit rn�td hul 11'1 hJm h!� bt!�r.'l me.a�ul"�d ����1 1\Q 
:l-ll'�ys u the wor"ld"s ifion htens� X-ray b.@am 1 hie at SSRL.. The ma9�11!ti r:: 
sc:atter1ng pea� pos.1t ion sno�s an Ct�c. in at 1 011' th;;t is tf!Q perature dependeat 
tndh:ating illM ir1 tfile 5ptral mii!gJlletit" ordeoriil!h ihi:!i is them�ci11.a·tion 
first comclusiYe agDetiic �-r�y scatterirng melsuremelilt mame �nd reveals 
i!lctd tt i�IDa-1 new c.aplrlbi lit i es 'l't11r i ntense syrnc.Jitotron rad f.tt f OJJ sou c.e s. 

!) Too h1g�est t;up�t'co"du.eU�ng iran<.�1tioa 'tflmpuaturo ('!iK) llu been fo�dl for 
em org,;;u11 c C:l)lll;pi)Ulld ,;,t imbi e111t Pf'e5: s.ure.. Th h deve 1 opm ent o�ens tfte pbss i � 

bil H.y of rad'icillly new co11duct1ng or-garrh: rRat�rhls wh1d\ c.oul<t reva1ll-
1.i on f .te e hc'tr icl!1 'S!,I''St em�. 

o 1\n aut,omated synthesis; te'C.IilllfQt�e ha"S been developed: that e�ables tt'l'l!' 
p rep,a,r.�t Hm l)f 1 � cost 111 �net.ost ri ct he a 1'1 oys ( chan�es 111 the d i mens j ens 
of llli!ter-l �1 � due to l!lppl 'jed Elll!llneti 1: f1e\d.s:). ihe tecnrHque yt@>lm'! 
�r�in oriented Fare e�rth-iron m�gneto$trict1Ye (Tb-Dy-Fe) te�1a 1 wft 
��:.11"'cu1 .ilJr� :SqiJi!lr'IE! 11nd he.xa!)Ona1 cross 'S.ocUons u.se1"u1 for transducer co.lll­
pomeilU ll!lld s.1 ngl a cry:itilils "',itlb se1 ec.ted iiiXi a c.ry1 ta 11 o-grapl'l fc ortQnta.­
t1on. With thfs mew tc�hntque. th� C05t of su�� oom�nent5 �ay be red�c:ed 
lby 50-7S percent. The5oe materiah ""111 enab 1 e s 1 gn t f1 cant hlprovQmrents t.o. 
lbe made tn the p&rfo!1mance of tra11s:duc.er!io 'in jet �nd die.s�1 eng1ine lf1.1e1 
fnje�t�on systems� $�bma�f�e detection de¥�'es, a�d p�sltion deteet1ng 
tr��5du�ers in robotic �y�tems a$. a comseq�e�c� Of the 1�crea�ed �gneto­
'Stll"1t::.t.i,grrr obUJ1ned in tbi� zr'\loy p..0011ced by �this new synthe-sis ·ecnr�tq�•e. 

o For the ·first tfme-; a. ,detatle� charol3r;:tor1zatiol"l of caYiity «!1\'0htion during 
the c0111pre-n1v� creep d of ·c:eramh: iter1al5- has be�Jl dQtorm1ne:til. 
Us 1 nq neutron s�t�:tt erfny nul!�$ure cmts., it has lbee11 .shol!lll tJtiiJt uy h:y 
nudeation does occ•Jrt 11s.ua� ly thrmr9hout the s.er'lic:e lifetii priior to 
ft�c:t�re 1 aM that the l:h j t) l}.tOwl!.ll'l i !: tra n!d ,ent and qtJi t.k:l y P'le�cIiles ill 
s1 z� of about lOD naJJom�ters:. 'Thes:e stati:sti<C-B:l datil! c.a11 not be ohbined 
b}' amy otltler- me:t:hoo rarnd iU""@' illttod:r�d ·� n ordC! r to 1 J:t.r<�ve tlr1C! pert'o rmance ana 
prediict the. '$:er-vi�e. lif�times ·of 5otrUt;.tura1 t;eri!IIJlC: tompolle�n.ts en-'lh�gc-d 1n 
th@ n�xt geneu.tion o.f energy c:Qr:Jserving n.e�t erng"ine5-, 

ltit1\1 n the FY 19-81 reque.s.t: current emphases illnd t roods t n tho- slibprogta.m 
'N-111 b.e c:on�til nued and exte,nded. wftll JtO signf f 1 cant chaog&. Pee ads@ of tho 
oppo�tu�1ttes i��reas�d dem�nd to utilize mador us�r fl(ilities, the 
cperatioAs together w1tn res�8reh at these faef11tics wtll 1�cl"e.!ls�. At �he 
FV 1981 req�estn, re$e�rch w111 be stren9t�ened 1n select&d technical areas 
at tll.e ��xpe111se of other oogofng projects. The universfty portiiQn of thC' 
progra.ro lfiOt: toea ted a-t OOE �abDr,tori es w111 IDe m &1 nti!!l in�d <�.t �hout :za 
percent. Wh e� 1 nc.lljri t ng A:lles la.bo l"at.OrJ' (1o-w a Stllte uni ... ,ers it)') aoo 
u wren,c;e Berkeley Laboratory (tha·i 'l'ersi ty of Ca11 forn1 a)., wh1 ch � !"e s 1mi1 ar 
t01 other ac.iJdlePli c pro!Jr.!!m s, t!la sup,po rt goi J19 to uni vers 1t1 es fs se,hedu I �d 
to be about J6 percent. A�ea$ identified fQ� pn�s:fs 9@nera11y fall into 
t"-o catetories of obj,ecttves: 1) synthes. i � •· alloying • and of 
ni'W lll'attel"hls end strut.ti!Jr't!!!!i; or 2) m{ljterrll!ils alf"d property 
m�astn•e-m@nh u:s: 111119 h1gh1y .ildv.ancctd t:�c h�1 <pJ@"S. I f\'1 consoni!IIJU;� kl'i th the 
s bp ragr-am�5 1 ong r.a lil!Je p h�s ptJI!! 1 hi bed 1·IllSt yur, the re 1at 1'l'e: emphrr � f s 
wi 11 be on category l) ilr"C:aS whE!re· poss1blOJ,. r-l:!cogn1 z.1 ng. of co�rse that tile 
two categtJ.r1 es need' to be co'IJP1 e.d., Re!s-e-aro.h a l">ea.s to be e.:��pii'Hisi zed 1 nd ude: 
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�roce�si�g and m�chan1cal neh avior or structural c �� i's: $�ructu e and 
proper:ies of polymer�; unique 'alculations, properties and measurements on 
'!Urfi!lces. int@r"fa.ccs. a.nd modif"e'll S.urfaC!!.; h1gh nwt, pulsed eutron 
�'�tte 1ng ra��archi X-ray lithograpb), topfrg�aphy, and surface str 
melsur�ments usfRg synchrotron rad1ation; us� of nig spee� tomputers to 
cal, u1ate �d s1 ul�te mat�rials p eno,ena; and electron microscopy �nd 
property �nts o" �rlvanced materl a l 1 su� as high temp&rature, 
order�d. intennat�ll1' co�po und� .  nonequtlibri ma er}�l5 and atomic�lly 
I dyered structures� As m��lt !on� above, h'e 1 tmftetl resourc es av.e11 dbl I! 
roqul r-es:. that n.ost 3f the fi�·��� l!mpha$eS be 1111:. the expense o lo·�er 
priority b t sti ll product1•t iliC:tivities� 

The FY 1987 requost fort e Haterials Scie�ces subprogram w1 11 p o�1de for 
neued contfmrity and permit ll r�asonab1a lfrv 1 of utilf:z:at'ion of ajor 
fa<: 1 11 ti es, and �'II:.rengtlien 1 ng of 1 porta r�t top1 c.aT are�$ r-ecom!nencfed bJ 
workshops, panel� of tre Counc11 on ateria1s Science and National t 
of Sc.fences reports. The operating ft�nd$ of $15o6�93l,OOO include part of 
the needed 110�000,000 for opti mum facility operations. Thi s  1ncludes added 
requ1 e u at I-IFBR for safeguardS; and �ecur1ty .. the 1rst. 1'UJI1 y ar of 
ol)erat I on of ttl Lo� 1\l amos Sc:atceri ng Center {LANSCE) aBd the full 
operat 1 on of N Sl.S no"N t.ha.t the X· raj' r1 n !J i s op rat1 ona1. Se 1 et tive 
decrea-ses ""'� H be ma«e to the operating s.cttedul e of !k()me small facilities. 
At the FY 1987 re ue�t all user facilft1es �111 continue to o�erat� About 

e th f rd Of the op@roit1 ng 1' n�reQ �e a,11owed ,. ill be ea m�,. .k(!d ror r�se� roeh 
4nd o e third for fa,id1 ity operations �nd one tfitrd f�r research and 
daYelopment of ad�anced facilit1es. S!1�ctt�c cre�ses �11 also take 
place i� t e research progra� to accom odate 5ome �pecific s t  re ngtheni g 
�tnd cC)st�of-11v1t!jg increases •. T his level for the ci!lpit.al elll�ip'li'lent portio� 
o1' L he b udog et wi 1 1 be us:ed o rephce outmoded equipm�rnt a 1 I ow ror s0111 • 
'ne Ill' a11enue� of research, new spectra eL«:or-s at �utro" sources �fld 11:f'l"' beam 
li e� at synchrotron r8d1atj o" faci1ft1 s. Thfs 'apit al elll�i�ent level 
w1ll pe 1t the subprogr� to �dequwtely equip thE re���rch programs mov i ng 
in�o vitally idmport �nt new areas such as sem1eondoetor materfals 
pre!patatHm, (:tramfc:s ptoc sshg a.nd tne explor�tion of BeW high-strength or 
h1gh·conduct1vity polymers. Funds in the amount of Uoo.ooo d � h1tluded 
for pa rtial support of Atrospheric Releo�e Advi�orj tapab111ty operat ion­
managed by the· Assj�tant Sec etary for En't'1r·onment, Saf&t.i. al'ld Healtll. 

Tne FY 1987 requ&st for Hat rials Sc1ence� for construction witl permit 
completion or continuation of FY 1985 �pp40�ed ptojacts �nd a start on two 
new projects. A.t the Stanrard Sync h r>otto RatHa:t 1 Qfll La borata�y (SSRt). 
funds of j1,717�ooo aro r@qu�sted 1n FY 1987 to eomplete tho SSRL 
enn �n·c.em·en t proj e�'L c.on:s I � t i ng of � mpro'I' e-nt1l andl i1 smiJ 11 11abo ratory .;�ddi-
t1on to SSitL ·totaling $12,'930,000. "t �rookhaYen NiitiO,-Jal Laboratory� funds 
of S2.600,000 in FY 1�7 are req�e�te� to coaplete the Nat i�n�l SyAC rot ran 

i19,100 1 000.. A:t {!lwre��ce Berke 1 ey Laborat or'Y. fvnds at� tilquest�d 1n F � 
Li gl1t Smr:rce (HISLS} Hnes 11111d btJil di g ll!:w:ptill!SiOfl pr�ject. t.oLal I ng 

�cc 

o t 

1987 ror> eont1�uation of the proj�ct. Center or AdvaQead Mat�rials, 
con�lst1ng of two buildings--a Surface set and Cat�1ysis Laboratory and 
an �vanced Materials Laboratory. This reque�t i$ or $10�560,000 of a 
total p!'Qjoect cost of $40,2�0,000. At t.os Jl,li!imos ; fY 1987 funds o 
$S,ooo.ooo are reque�ted to initidate con�tructfan of the �eutron Scattering 
Exp�r1m�ntal Hall. wht ch has a TEC of S17,500,ooo. Aec�l�rator and Reactot 
I'"" ro" t:!mt'nt� alld Mod.ifi c.t1 t 1 ons (AR Itr1) r ul'ld<s of .$2, 5S3. 000 are a 1 s� r qIJC s t d 

e �l(is i ng facf1it iies at St4L ( HFBR am:! the �LS) and t.he Ames 
taboratory. Further details for Qf tne const nct 1 don project!'> are 
prov!ded I 111 the attaclt�d coMt u..:t 1  on d1ta. sl'leets. 
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.ltn:.l ud<C:d 'in the: progrtil described altave al'e funds f.Or mew sc.i�r.tHtc 
fac1 H ties tres.earr:� and de\'e1oprnent ·to �tter llefhn� c�cn ni ca� p ltll"ame-ters. 
and dQf1M proje(.t o�;osts;. The UniteG Stat� M� �'On the 'lllorld l�;:.n14l'r 1 n 

sden�c and technology with tlile De;part end:. Df Enea·g.)l' pla,yfn9 a cr-uc·�e�l role 
through tho i noovatioB, de•1e t opa:��. c OllStruct ion. �J�ndl o;perat l1l1l of 
i!lae 1 era.tor-baseo or rBaetor-l)a5oed s pec1.a lt ze-d sc1ent 1f1c/e119 �nee ring 
fac11ft1es. Thes� �n1que f�'ilftie5 �re �s�d � scientists 
uni '\!e-r'5ities ano:J i od1.1�try as �H as the nation11l 1abo.rU:or1 �-

The Department propns�s to be�in the prccuss of proviQing the technical 
cmrrmunity t.t1th MW more: poworf�f� fae� llttes; to advance the state of 
techno10SY �l'ld tne ccmpet1tf'le pos;ition of the United SUt�s in thesl:! .3ireas. 
Two o.f the Mg·'hest pr1oMtJ sc:s-rehted 'fac11 ltt�s pro,pos.cd arc� l..,2 GeV 
Syfi(:hrot rcn RAd ht ion Sol!llrce (lBL}. and coBt1 nt�ed re-3-earc.h and de·ve 1 op�ent 
Dll' t,he 6 �V Syr�chrot ron R�dl1 at; on So.tJr-crJ ( M'l}. The C:.IJf!-c.e�;�t and rreed for 
tho-se fac11e1U cs bavo been re\1'1e'll!ed arnd recompendedl by se•reral &omm Utef!!i � 

ltlOSt nota'b1y iJII\d recently the ff,rlf:iQI1lll Re$ei!!rd1 Co�nc 1 (r�RC) �tudy of' M.ajor 
Kat�ria\s F�ciliti� and tne DOE Enerst Res��rch Advisory Board r&�icw �f 
tho N� r.f!pott. S1 nc� sf �n1 f1 (.ll!Flt research t:.as �6ill'A conductt!'d 1 n the- pi!lst. 
:tlte .1-2 GeY fa.r;.11 Hy 1s be·1 �g P'ropo-s.e.d f�:�'r c.oAs.tr\lo'(.t ·on b.y reque�ting 
arch it ed-e1119 � neer and 1 ong� 1ead procurement wort 1 n FY l9B7. Reseiiii'CP'I .and 
dewel opae nt Po·r tl'lt! 6 �� facility will � conUnu:r!d to prt:�pare forr 41 li"utun! 
df!�; h:1 Cll'l rega rct1 nq c.on:str�ct·i on ollt ANl .. 

'rhf! 1�2 G.aV 5.)-IH::I:H"otron 1Rad1 atton SOur-t� (lSL. TEe � $90-1 OO'K) ccnos h t.s of a 

:storage rtng wfth i11r1J' s;t,raigbt :!j;e,til;)ns; f·or ruqmctic dcv�o�;a5o whi cl'l prodtrC"' 
htgh hteBs;ft.)' vacuun ultrav1ol et r.adiatiom. The co pleaen-t of mag etfc 
dev'i c:es vi H provide 30 or �Uore experim ellt:il. 1 :s ta.t. ion� w'i th r.ad!1 at 1 (Nl Qf high 
brilliance and very lo� emitt�nce. The fnjection and act€1erating system 
for t�e no.rag!i! ring ptu'ltde� tnf!! c.i rc.ulat1 ng pztrt:i des wh:lil en e-rg i es im tlte 
1 �2 Se'J' ri!llll'g�·. 

Th1 !i fac111t.Y w1 H provide inteBs;e beillllS with the ai!J.flity to 
uruferhke ·v.ery sll.Ort-Hved t iming ell:perirnelits+ Thh factlfty. '"'1)1 ch would 
h��e tbe hi ��e�t b�ightn�s� and lowest em1tt&��� 1n tne w��ld 1n this em�rgy 
rarlge. would oo used pr1m4r11y for :!;urface 1 nwest 1gation� Mill SipedroK�PY 
; porrtant to p�s h:.s, at er1 a:h, ch� 1 st i.)'. b1 o1 ogy aml severa1 -c.ontr.tc r ehj 11.)1 
s1gnff1c:ant technologies.. llleo pfcos�colld tl 1 a_lso ii. e-s it possi� lY to 
:study pror;:esses i!ll'ld mate1r-falh that o"c!llr ov,er per1 cds. �s. short as; lO­
��coBd�. T� b�am br1l1�ance would allo• �nti�e11 mew studies of dense 
p1nm.u an1d ;aibs:orption by n1gh1.)'-iOntzed .lilt ic spec111!S. 'lic:rol Ftllogr�ph)" 
t'"chJJiqt�es wol.ll'ld' be �expl o'rnd for t� ctfic.io'At proouc.t1 on of !!!l �ct �nic 
d�v1�es and soft �-ra}' icro$���Y �nd holographic techniques would be 
GGVe1oped with high spatial resolution for the di�gnosi$ of b1�1og1��1 
�p0c1men�. Oth�r nxpert ents 1mport�nt to Aat i On4 l securtt� n�eds would 
�1so be u�de�ta�e�. Fund1ng Ror A-E and 1o�g-1�ad procur�m�� t' requ�sted 
{:$1 ... 500.000 t;onstruc.ti Qnl i'"' fY lg,a.7 i li1 order t•o refi 11e Ute eos.ts. -sthooul 
a�d desfgn 1n prepa.r111tlon f.or con:structio11. FV 1987 fulildi'ng (!1... 5001000 
operat1ng and $)00.000 capital for re�e�reh �� de�elopaeflt 
a�ct w 1eties rehtE;d to C!i final :;·toragc r1 �9 lattl ta de:;1gn IIIOLild .tls:o tnc1 ude 
1rtvest1gatf0Jl:!: of RF•. IJ�&u inS .. NJJmentllt 1on and c.ontrol ,;llld new vaciJ�PI 
SJs.teos that am nt<e� for p��:�.'k. 'J)er·fot ciT!aract:er�stic!,. 11ile intense 
phot<ln be4ms whi�;ll l!i"O'Y1d ba em1ployeli l'fOUllll roqui re r;adliatfon-hllrde-nlng 
s:t ud f es. of s ev�r.A�1 (:ol!pOilents of the �aqline corn plex. 

T�e 6 GaV SyAcbrotron Rad1�t1on Source (ANll 4S �urrently envis�yed would 
�OMSist or� large storag& r1ng cont�tn1ng as a�� 30 �gnetic. dev1ces to 
give intel'lS6 ha1rd �-f'd}'5. Jhe. 1 n.ject fO t�nd booSt e.- S.)'stems woul ci be 
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des1 gn-ed o 1 nj t!'Ct p!):;; t rons nto the stara.g,e r1 ng at th� de5i 1 gn cner-;�y of 6 
GeV. s.e am OJ rr-ents as hi 91't a5 1 oo mill t.antper!!s and H fil!t �e-� cf illt 1east 10 
hours ill� anticip�ted. �ost fmporta�tly, t�e lowest po�5fble be�m e�ittance 
l.fOuld be sought to giv@ the br11lfilnce X-ray strength by a 
fec:.to.r of w�OOO o\1er- any h1 C)! 1 5tr�n�; e.. Thi s. he: i11 ':.y wtiiJl d i apa.ct 21!1\� 111 
en the f1@'lds of phy5.1,$, 1111ateriaB, dtem1stry� Moloqy a.M 
many te,hnologies. Oet�rmfnaticn of bulk ana s� fa�e �tructura will b� 
pe.rfoff!H!d lf,ri th g J"'fJi;iter reso1 uti en " d ilC:.<.U r.:tc:y. Obse rvilti(ll'll of cata1 jt 1 c 
i1Ct1'1,1ity fl'l M�teri i!ll'S lf'H.h l�ss, til an 1/10 of a.n atot1ic ll!.yer .,.,; 11 be 
pos:s 1 bl�!!. M1 c MP robe c:.ha r.ac:t<l'ri Zilt i on w-i11 a11 old' 1 purity d�te cti en in the 
parts per billion range, and fne1�stiG x-r� �c�ttef1nq. an un�xplor�d 
ffe1d. �ili be possible. rn�estJgatJng tim�-�epe�ent phen���a in 
biological me brane� and in photocy�lic �r�e��es will be posiible �� will 
ob!iien1ng 'th� motion (}f .atGms in prot�ins. Angicyr.aphy of coronary an:d 
tumor d1�e�se:s. wU 1 b-e H'tMCedl throi.Jgll ncn-invl!l�h',e and ver)' fast. .K-raJ" 
diagnostics witho�t t�e usc of d�s or drug�. T�poy aphy, the study o 
!i'l.lrf.!lc� 'iape rfet.t• ons,. llfi 11 be exte Bded to time-rta-s a1 vf!d studi,es of � 1 a-s t1 c. 
�@format1o and fr�'tu�e. All �f thes� inve�t1g4�1ons ar� r�de pc��ible by 
the pMton energ,:,. ti e- $t rt.t't'ure. i 1 ty � and urnJ !ilia1 lbr11 H !IIW�<!tl or U1a 
radi�tion s�urce. �thet �xperime�ts tmport��t to "�ttonal seeur-1ty ��ds 
wo�1 d a 1 5'D be u�o!Mo�rt!ken. 

F'f 1987 (S2,000�{JOO operating anil U ,000,000 c:apihl �qu ipm�nt } research �nd 
deve\ o-prn,ent -ru�1 og will be 1r$,ed t:o ,.,efine t l'te htti c.e de!i t gn of the, s tori!lg£! 
r11'1g, de·sign and test ne'lll radio frequency cawitjo s.ystem!l,. a<1v11nc.e vacuum 
ter::'hlrmlogy and :surfau r.1 eaning tee llnf qll e!'S • llna f nv e-st 1g a.t& �altl 1 1 1'10 
�::ompo11ents that mu�t M"HirJS.t..!J 11 g�t�tef' X-ray 1 l'tens1t1e!i than nave lleeo 
prev1Gusly ach1eve�. 

Operat11lg E:xpcms.�-s . . . . . . . . . .  .. . . .. . .  . . . . .  . 

C-itp 1 ta I Eq;IAijr.lent + •• + . . .. . . .. _ • � . .... . � • •. • •  

C:cn!i.t ri.ltt f on . . d. . . .... . ltl ..... ,• •  (t • • • • • • • • • •  ·� • •  

Total ChB"111c.al Sc1 e11ces. •. • • • * . ... . . . . . . . 

F)' L9'S5 

5. 78�59'2 
8,840 
� 550 

F'l' 1986 

S B6.•U9 
9�555 

Tho purpos� 0 th� C��ica] SctenCQS s�bprogram is to �alld �ne t�cwledge 
b&Sii! of chem1�try tl� at.Om'ic ph,ysics on llfitch. future enerqy technologies 
oopena. h1 tJhc teres "'' x of �nergy systoos.� most cf tl\.e tcd1no1ogt 
�!rill dei'J'@nd 011 process-es 'Jfh-.1-e.h ars ctle.nf,al, or ll-ased ()Ill arom1c: �h_ys1cs. 
Our futu�e energy iUPPlY depends on pre�ent s�rQng 5uppart of researc.h 
seelc.ing kn�l ed� in fi elds; ·�hich are ba.sie to P.flil!rgy proc;.��ses .. 

Re<: e ntI y a p !In@1 of t M r�aU-ona L Aclldl!lil.)' of Sci !:!!CJ ccsJ Nat1 oMl Rf!'5Nrcfi 
Council� �s well as the Am� r-1 c:a n Vhanieal Sotiet�. sem1or ac6dan1e 
s.c·i enti s"t.s.. and seBiior i n�ustr}' scf em:.1 s.t5 na.'>"e a41Yoc.a ted inc.r-carsed rund i ng 
far ch�1c.itl r�searcn.. They h·i!.lfe po'inted to the i po�tanc.e of chet'lli:s.try i'l 
our energy eto��Y ar� tQ the pot&nt i �l losses fr� the �urrent linitea 
leve1 of resaar�PJ. The E:nerQJ' Res e.a-rc.h Adv i sory Betil'rd, i' n its recent 
apprats�l of tfie DOE i�c ncl�gy B�se, pl a ced Ch�ftal Sc1ences in tne �ap 
group1�g of s.ubprogr�5 rec�nded for 1 ncr��5ed rund1ng. 
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fhe· Chen11c.cs1 S<:. ence$ subpro111ram spans a l:n'()4d Jli"Oi'l't.. but pha s1 �es eight 
�reas bec.au s e Bf tne1t � port�nO@ to cner9y te�hQologles� T�e ire�s a�e� 
phtJtoc;:onv �r�1 0111 t � , ght orgy t.o fue11 energy or elec.t 1", c Hy � t eli!em 1 ca 1 
j!lhyS�CSi ( 1rtc.1 �ti1ns b�sic �hemistry of c.Ombu5t i l�m) I �tooic ph,y!lfes (a ·sub­
field important to gnettc fu�1on). tas1es of co�1 chemistry. he�erogeneo�s 
and homogeneous c�tllrs1s (espec1al]y that u��rlY1B9 c��l c.o�versiom �nd 
mor·e efff c I ent process 1 ng of petrnchemi �i!!l s) , !$ei!)i!J r-ations and ilnl 1 yt itill1 
sdgr�tcll!' vfrtvally every face-t proce-s,s; che:tistry' lind chemfc.!ll 

ic..s. clle:111iical basfs. for predicttflg t.lle opt1ini!!l handl Iii] of 
h.Ydr-oea rbc:tll mt xtu.res}. 

l?tlota�hem� �ts are l'l'fJ!{1 ng c.1osrerr to i!i fuH understanding Of ph�Jto�.)'l'lthes1! 111 

an und�rstand1ng eces5ary if we are to 1 itate and improve on n�t�re·� 
effir:1eJI'cy io om'i111g fueh from aitrbQJ'ne gili!ies.. TliJey !re �ls.o buHdtng 
II:M�l edge bue whi ch may en.ah1e uSJ to prom ucl} �ydrogen from water- at a 
re��OIIl i1b1 (! CoSo t. 

In-deptb un 4!'rst.andfng of em:bl!lstil!tll fs; im.po:rtant to the use of lower i]J"lllde 
fue1 s- ;;� 11d - o cont tnued IPf'Ogress iin impmvement M the {!iff r ci eJIIC.)' of eng t l!l�i!i , 
espec1�11y �utomot1�� l!!nQines. 

Res&�t rc.he rs 1n at 1e p.'hy-s 1 �$ a r� ma fn9 :s·toad}' p rog r..e:!i s in en1-a rg:i ng o1.1r 
lkllofltll edlga- of the bettayi or of t.he 1'11 ghly s;tripped i DII.S wlri cJ1 c.a11 s.e r'i ou s.l,)l' 
HrNer the l!! ff i ci e ey of f�:sfon rel!ctinns. the-rab,:, providh19 �1danc.e ItS to 
ch'01 c� ,of mat�rhls. Tht!' b.ehillv1or of 1oAs at Cfllliglt@S h1qller tll!an ttus:1o,n 
�erg�&� 1s a1so be1ng ex 

Sc1e-lilt1sts -supporrt,M b.)' Chem1c&l Sc.iience!i ar(;!J '51:Udyiing tli'le oolacuh:r 
!;truct.,Jr� af coals and the! ehemfeil] raaet.h'ft1es o·r too col!l eonstHuerns 
1m order to give �cal tech�9logi�ts better bases for impr�ving exi�t1ng c��l 
proi;e.S!H$ and for developi JJg ne� al}d better corll;e'j)t$ for obta.ining synftJeh 
from C.Q\ill,. Premlium qualiHy samples of �;.oal $, standar-diZed a11d preserYE!d�o 
a�e bei�g provtd�d to t�e re��arch �omrn�nity for �onp�ra�ilitJ of reieiiM(� 
done a't di fferel}t t1 ml!!� i!llild plr!tices; •. 

J� s't a$ cata 1ys 1s 1s us·ell t.odC�y 1 n p rodu�t 1 0111 of 1bH 1i OAS o do 11 a.rs ' II!Qrtlh 
o fueh. pla.stic��t. etc • •  tt h ro-asongblc ito exp@ct tttat. Q�\IBf!l 1n�depth 
u��er�ta�d1ng� cat�lysts can be designed for productio� of tomorrow�s fuels. 
Jhose Chem1ca1 S�ienc�s rese�rcher$ enga�e� in �ata.lysi$ �search ar� ma�1ng
steitd.Y progrres:� tmr"rd that g,o�1 nf lull Ufldl!'rs·tanding •. 

l'r\3,n_v s e,pa rillt ion processes ofte:n rllqtd ro spec 1 a1 e;w:t.ractants to roB��o'le 
sel ectedl (;OP!stit uents f1roo proc:e-s s or )l'iH t� st reil.lltS. Sue.Ill !r.Cjrarat 1 ons 
�ui t"e. both th.�o·rehcii!!l ���d e:��;pe·rinenhl 'Und.er-$tand1 ng to de-sign andi 
synt mes 1 ZE! tJh!1>e extractll!mts. Same -s�epa ration proces sa:;!s ,. such! as 
dfst11l�tfon of petrol@wm or S)nfue1 fr4ct1o�s, con$ume large aaaunt5 cf 
ene'rgy.. � k111owledge a. a in$'lghts c.an hol p impro·!le exh.t1ng pl"'l)Cess-es. amd 
.;.an llle 1 p o:; l"'eat.e errt.i r.ely lililt'lf colllC!epts; wb1 em are lc!-s.� energ)' 'i tilton� he� 
C()ne:eptLtal ei g hbor"� of separat:hms dl e;J�i sts are tnQ �n�lyt1 c411 r:hern h ts. 
are gen riting ba�ic� wfdel y app11c�ble �pproathes to analysis. [t 1s 
1 pt:JrhDt., :In many p-rocess•s. wh1el'l mai:t@ fliel:s etr c·om:sun.e t!lll!!rg.y for other 
purpos e:s, t-o i dent f fy and qnnt H.Y 1 u1rit1 cs '!!lh1 ch c.an spotl a prodoct • 

po1so� a catalyst or pr�vent t� rlestred ch�i�o!l\ p��esses, 

Cllemical1 thl!!rmody'!'mic studfes are be1 ng pursuod 1n ordei"' to strengthell the 
�nowhd�� nee!'<:ed to cteslgn mlljDr plr� nts foil" prodvc1ng or haool �nq 
hyd,r-oc-arboil! fuels.. Mai\Y fU@l mhtur@S ct.errenU.'f or potentially important 
are not c.o"V�Tetl 'by t::urre ')Uy a\1.51 hble data.. llea!i rhg ev1ery mt�e.tur� o1' 
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fnter@st ��u d be too �o�tly, so thermodyn�ical rese�reh om � iO nd 
�l<leoret1ea1 bi!is:h i 5i prov 'i ding tho n�ed�d C11lculat1omal pred1cth•e 
ea.�·a�bi .• i t. i�s.. 

Tw rnajor u5oe:r fat. n 'itte·S N!:CQi\1e !iiJ pport through 1>C. iii 1 

t�tat.ures 
1 

Ch Sd e·nt.e$. Both 
taei11tie� were constru�ted �J Ba�i� Ener� Seie�ces use of �c:1enti$t$ 
�n OOE; progra�t�.s .aod qua'l Hied vi�tting resctatc.hcors. The Combu5.tfon Research 
fac1l1 ty C CiF) il!it the SamH.a. ND.rt1ondl La.borittories. (I. fvfl!r-more )· rece ·vas 1 U 
ent1 ro fa.c1lity operat1 g supiJl.Ort f,rom 01\e�Die.a SciE!nc.es. 1cn 11ho pro-
"" 1 de� a� major pc! rt of tth'!l 1.11s.er resear-eh s-upport.. TM rMt f onal S.)'nchrotron 
ligmt Sfitlrc.e ( NSt.S} at �tlhaven Ni!jt i oni!i 1 L!bOr.tt�ry INI'C:ei v� fac i H ty 
ap�rat1ng al'ld research Siu,.port fr-OI!J both Cl'!l!!tl1eal Scfen-ces. ;u.d lolati!!ri.ah 
Sc1�11't'e$� 

The operilition oft�� CRF fa�fli�y 1nc1 de� tQnt1�uod of its 
uM que s.tate-of- tlhe·ii! rt lla'Si!!r syst (!ms a tid prcr_.1 di ng hbor-.atory sp!J>ce � equip � 

mlilnt i'!ifld ad,..i!iory a.s$�Hal'llce to '1'1s.1t1ng IAS.er'i:. The iatomobile f�ust1ry fS: 
prt:afl'1ent aoo11g tne l.l!iet1l; 'its leaders ha..re stated that CRF t� 'tme f f rst 
Federa1 rese ilirc.h h.bo rmtor}' to attr.au th at indu-s t r.)". f:�F' rese� ten t nvohK 
; �v�nt i ng • de'l'e1 o;pi ng and IIJii ng ildwiJ,nced d hlg;l'llo st H: tec hnt que�:. t& pro-vtde. 
su� h ey t n·fD rm�t 1 on i115 i dent it1 es �nd q;u�nlt.1 rt es of ve·ry s;hort-1 i "'ed fl a me 
eoflst� tuents, pr"ofii1es of 1n lf'lam�s and mod&H1191 of turb�ll!nc.e'" 
i1M!� j! .a�r� itt�plll rtut. t 1 nds I!;Jf iilll roi"'Dilt 1 on ne�d.f!d fc,.. prg,ver.tents to 
�ombu'S ti on S.)'S 

Detd h. on ttu� o,perat t c n o( th;e N'Sl S are· set forlth � n the !'Vi C:erU h S.cii enCI!'S: 
part. of th 1 'S t;f;ocument+ The ,a,reas o.f rese.!ireb supported! l'rt NSLS b:r Ch t:mi ca 1 
Sc:i en-ce$ .a1r.e t:hos en for thei ,,.. comb ir�a't ion 1)f sd ent � f'i c 1 n:s.i-ght s and 
1 portanee to r:;:heo:riu1 and atomic: phys1 cs pn::tb1 ems ·h, t!!norgy tQ-�hn-ologie-s. 
�ng thee: pnot�hsnistry in tha �1tr�v1o1�t. electronic int�ra�tio�s 
bet it@l!!n S:"-!rfaces. il!nd �dsorbedl .ol ect�l 011 • a rtd pnoton e:..c i tat'ion a nd 
fon1�ation of at� ana mol�ul��. 

Th� Ohem1��1 Sc1en�es effort 1s coordin�t�d with oth�r DOE progr�ms 
invo�v1ng cnem�stry �nd wit� ot��r Fed�ra1 «s��cfes� Per1Qdic meetings of 
the Fedet.e l 1ntfH''IIIg�nCJ' th t s t r:t Rt!!pre se-nt at i ... 9$ a11 d a�<,lilanges of H s.ts of 
propo5�l� and funding �c�ion� 5�ppleme�t frequ�nt individu�l cQnt&ct� 
betwe Bill St.i11ff!l;. Annua1 i!IIJ'Idi tJ.ienn1 &�1 top1 c�] OC!Jnrefi!!nces. br 1 B{l toget:h@ r the 
f"'!Sel) rctlets 1 n spec1 f1 c a r12t11� ot tn@ s.ubp c-gr!Mil M1 tb 1�t!.I'St r11 a 1 sd ent h t s 
and QUteN. 

Typ t ca] adv a.nc(!s, ii A �c·rgy-r� 1 dltCI:J c:hf!m r;; and at Dn1 c: p'h.)' sics ael'l1 e\led 
tlili!j year by Cherrrllc:�l Sdence5 ar·e� 

o St..'frene- basli!.(j �ol.)'mar"s. �·ith aa::t I·� e pno!: p ltorus-cont�t hl1 g 9 roupf; hav� haen 
dis�o�@li"CG wntch �ffi c 1e-i"'t 1y a.lld ceo"cm.1 caliy rect�ovt!'r major >OI" trra.c:C! 
amounts. of tox.1� or pr�:�elo�t!i> met.ah. e.g •• mercury or gold, I'ODI 'llii!Site 
$tre.ams.; r-he;rs or se�J� water� The ne-111 extrac;ti11nrt:ii �re· s.yJ11tl esi zed, r001 
irne�pensive cn�ica�&� Ibe� �ontr�St .nth present syS�@DS �1eh ge�e 
requl r� ll!Or1! a�ansf'\l'e m"Ur1ab or ulttp.ltl s:ertli.r�tiM n(!'ps. 'kl !l!c�omp-1 hh1 
the same degrQe �f I"'QC�vory. They �re devised thro�h a collaborative 
un1��r�i�y-nation�1 labOr�tory �ffoft. 

o A signi'Ffca in the qLJeS.t for an al phOto.symt'hetic sys.te�n: 
Mi.'S beeli'l 61Chieved bj chE!'iliii:'&�l s,:.mthesh of a odel phat!;lrE!'>Ii.·Ct,on center� A 
key ·fe!at ure I!) tl'll1 s SJ s t 1 s that chill rge �epali".at.ian occ: 111r s foll oxlng 
photoinitiwtQd mu1tf�1Q al�ctto� trQnsf�t$. lhts mew�� us c1cs�r to th� 
goal of im�r-ovfng oo natunl photas)'l'lt:tles1s by posttfon1n9 o-t c1ecti"on 
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geometry forr high effi c i en�y 
sol�r conversion� 

Q Re�en� resu 1 t:s: 'Pllll mat.e po,5;$ 1 b1 � i!l new lmd d�td 1 1 ed t.and1 ny of til� 
!! ffa-cts of poh ons aJH! pll"runote rs. tn r.at.di1 .)"t tc; s.ystrJe&. Sl!l�t! r1 or ac�:: ..-racy 
and resolution of i�frared �peetral baBdS1 achieved by c�m�frning diffe�nt 
:s t i!!t e-o f -t he-a.ft te-c.hn 1 ques: for ad$or�d s.p.ec f e� 011 �i ng 1 I!! try�t� T � �,. a 
mu 1 t 1purrpose uHrahiigh Ya.cufll m systern r• rev� 1 ed that the f l"e(1Wenc,)" shffts 
caused by �hanglrn� ��& ou� of carbon ono�ide �d5oorbed oo a �f(lll� 
cry.stal $urh�e are dl!e to Q.(ldHi �::i!ltton of the ch jc�tl prope:rtie:s M the 
nt�::keT �urface 1t��1f� ca�� by th� aa�orb� carbon m�no�1do. 

o A study rm tho s.opi)ratio.n of r;{)al at JV�l !las rE!'S ulted iJl the de�Jelopme11t 
and impl ementatioo M .a ethel:! for prov·�dling vQr� pure coal con�pornt!lltS lt�at 
i s now be1 A9' used 'in s.e 1 otner c:oa l r(!s ea rctt 1 .abo rill torieSi. Furt he I"'; the 

b.n w 

t 

P'remf!.lm Coi!l Sa11ple- Program at AWL. has s.uc.cessfuHy proc'!!!-s,s.ed a.nd 5ea1ed 
s�p1e:s Of the first premiuo t.o b2 avii!1 hble t�' s;c1enUsts. world wtde 
tor comp�rab1\,ty of bas1G r�s�arch �esults obtatned � d1,ferent times bnd 
p11!1 �::es 'ro r ny .)'e lilts� ihe �u11 ab ill t,r o.f prem i wm cM 1 sanpl es. and pvre 
�oaT macera1G 1n q�G�t1ty 1s fostering mean,Pgf�l coll�horat1v� stud�e� 

'lUI ANL a rnd be>th u:nher-s 1 ty and il n'dus tria] hborat1:l rii es .. 

� t�ser-j �hemistry �as. found� 11ew ind of �lecul ar behavior. Tne 
absorpt 1 on Of l i  gbt by ,a melec.ul �I t.o 1 itt rodUC@ e H'he r larg(! or s � 11 

I11.110 unitS 'Of '11 braU o11a 1 Qnl2!r5])' amon� U:s: �toms s l'lol!l's, regular frequerncy 
spa�tngs which fit Qu�ntum m�c�anfeal pr��1,tfons. HOWQ�erJ there is a� 
i rrte nn ediate� herreto fore 1 na coess i b 1 re 1"91Y reg ir:�lil wl!-er.e in�;.reaSied 11'1 flr�­
t i<mal ene rg}' does. not fo,Tlow chis pZitternj but. may be random l y distri­
buted. Th I !I randtm1 bsh a'l'1lll" h� s bi!M oMervt!d 'f'ot the fi !"!:!!. t 1m e in 
acetyhme. '011� h!!er 'tlaS used to @,xe1te t'lie ac.ety\ene mcheu\e-s. to 'h1£J 
vtbrat'ional stat� and a ClHfcrant lilsQr th@n ·trtggor�d anergy �nlh��orr� tet 
ge� down tQ interm�diate region, 

The FY 1981 requQst ror operating f nds i� l8fi�419.000. W1thin this; an 
h1c.reaellt 'lrfi 1l provide o�rat1ng �os.ts of tlh� t'rtlo mildor user rae1l1t1es 
(C.RF woolly,. INSt.S p-arttl'L inc l url1 ng es.s.ishnce to -..tis.i,tin1J w�ers" a'lll 
NtSQ'aJru;h u!l1 1'19 the 1 r ca�abt 1t tires for tlie llreii:!i of i !itry d�sr::: ribelli 
a h>ove4 

Aha hlditd�d �n the H 19'87 tr-eques,t 's !!In increm ent to pemit rll!stor-at1on 
ln �reas which llaYe bgon ildent1fh�d n Important to the knmiledye bil!se- fo,r 
energry techno 1 ogi eli and 'lltli c;:h offer a m ·gn �IJI"tU! of -sc:tanll:. � f, c �Of tun' ty. 
Q;,1e of these is ,c.heaical readh'Hy; tnis area fnt.hroos: stud.)' of chem1cal 
� itm 1 c:-s in th.e ga!:i pil a �e., whi ch i s tt!'l sic to many e�rerqy �y stem$, �ipec.1 a.llly 
1mprovMI c�bust1on te.c.hnola9.)'. M tmportant scient inc tool, P'llbe 
radiotystsl wi ll be broU9ht to ar as a gcmQrotor of t�e �bort-l1w� but 
� m po M: �nt spe-c1es rt.thfch figt•re i·Jlo combus.t�o,.. Comb1nH li!'�th 1t w111 t:e wsf!' 

of la:ser techniques �uc� as cohe-rent Raman spectroscg�y and mul tipfuoton 
1 o ll1 Zillt hm to eha r"i'.lct e ri � the sped eSi. bpe rh 1R c.11em 1 c.a 1 !heoty wU 1 
!)ro�1de tlbac:t a.nd inglf!Jl 1 rtteii"�Gt1on �Ni ttl eJCperi menhli st!IJ e;xtending 
�rev1GJJS calculation� Gf molo�ula� �nd rad,�::�1 �e�ctivitfes 1A spec1Bs 
ext�ndii!'lg frQ1T! the!ie· c.oilhi niog only two or tnl'"'ee ilit.OO!Is to up to ten. AJso 
s tu-cH ed wfl1 � reactfve in t emed htes f n eond�n�H�·d phas.�s,. s.hiOC! man,y 
coom 1 C;Al pi"'O.CII!SSi�s rt.�h kh form or .;on ert if11e1 !i: 1 rnwoht!i: c:o pl ex f ;(tcJr'e3 of 
!i�b�ta�ces und�rgofng chem11c� 1 reactions, both desired and undes�rod. 
disper-sed lll $0T v�nt s. 
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To underst.l!lnd tile u-emis.try of �uci1 mixture:�. effo t 11 be ci rectedl -:award 
l,mdren:;t� d1 ng the illdlh' idUilll r-2!�c£ions., thci r effeas om :ac:h oth�r r;;�nd the 
@"'ffects of tlrte s.ol vent mo��1,1hSi.. !Prcr..i111e!"'t her-e will be st1,1dy of "the 
influence of !>al•.fent diiel�c.tri<:s on chemical irl'e't1cs and tme reht.1oR of 
electrol'l1 c struc.tll re ·:.a reat::t 1vi ty. Another .as.p;:!ct of t�.i:! dltea. ot chem1 c:� 1 

wii 11 cancern e 1 octroB � reJIS fer in i: hem i c.al � s t1:!!11'1'S. 111is wi 11re11.ct 1'II; tv 
eoAt�1 esp�c1all� to f�pro�Bd underst�nding nt photos1ntBe�is whic� 
co 1.11 d 1edld to a variety of new '.£Ses of s Lin 11 gt¢ ta rorm Rel ated to 
r.:ttis wi 11 be� sti.Jd:y o the effects of the colloid�l st�te- 011 otaexc:ited. 
electron trans;fer, an area lH:rJl� t1l had ta �ui!ili ath�ly ne.•fll k.m;rwledg;e. 

A.nat���r a tl:!a. of pn as f s. u relate-<:� t.o chea i c a 1 utal,y-s 1s. Th1 s ar�·& o·r 
k:no w 1 eage base h perns ii 'IE! '5 n en-ergy tee hno 1 ogi es: •. &rHI 1 s vt a $tage 1 He 1 y 
to �ee scientifie bre�ktbtoughs, Studi�s �ill be conducted to exploit 3 n�w 
alld scientUfc:a Uy power"fu1 tecnn.qua recf'nt1y pfcl'leered tn Ch.E!:'Jh:al 
St. i 'l!'ncoes; 1 ase-r-i!'!due ed g.eneri!ltii Olli of $rna11 c 1 u s,t.errs of mti!'Ul 1 lit ems Qof 
5 � 1 ect a.lbl a size- 1111d of contro1 hb·le r.: om bi P1 itt , en wt tn df!S1 r� n urn b��s of 
nonm�·tail lit om�. The 1ns1 g Itt.� to be g.a { ne-1.1 with this tec:hn i Q\J� 11\i!.}' lead 'tO 

t:OI'II'Ier:i i or1:s ; a� we 11 as ot he.r eru:!rgy·-l"e1 ated c.hMica 1 �r-oc����s. 

M: Kan!as State· Unh·�ts1ty t�!} Jl�l¥ Jon Colli51on Phys1c;s ra,·nity w1T1 �c 
rtea.r"1 ng "o pl etion atl-d tne researet1 act:il'iti es wi 11 i nclrJde �tepp-;;od u,p 
pr-epar�ti(}n for its u�e. The !:r:y-.:>genic eJec:t,rcn bea iOfi Sio-!Jt(e (CRn:BIS)It 
when opera ional, will mot cnlJ stran;ly advance t e eft1c1c�ei a�d 
c.;;�p�biltties of !dentific re!i24rch en l:he behllv•or of mul·t.E!Dli t::harged 'iol'l5 
but will �lso greatly improv� o�r �bt1fty to unra� �l th �onplexit1es o 
b.ehitvior o h1ghly !ittipped. rehtl-tely sT(llil' IIIOvil'lg m�a1 10ElS .. '1!1'1'11<.11! ust. 
bF;!: Lmderst<Jod 1n the design of !'l�lll2t1o: fU5oi€�n de�1c'ei. 

h� re�ainier �f the +n�r�ase will �llow far requ1r�m�n�� wh1ch 1�lijde the 
effeet� of inflatfon on � s�arch ��pability1 and 1nt�ragen'y �ctivft1�s &ueh 
�s par�.ats of t.M! tlati an�l Re-searc Coun:c.H. The- balaAce or the O!emiical 
�ciences subprog�� will cant1oue the �ct1v1tie1 described earlier. �itn the 

The r�quest for capitQ1 equni pm ent funds iS' 19,555.000. th@ request i'ncTudes 
�enerlll Purpo�e Equipm�nt r�r" ANL {S2,20D�OOD) ��d the Ames Labor�to�y 
{'S 15!) .000 ). Tlle p ri' nd pa 1 other pu r,po s e for thes.e capita1 equip m1!1nt fu Ad� 
i5 to pro'\1'1 de t lle ad.v rlin�d his tru"Q !'lts �hi c.h a,re revo1 uti o,ni .zing c:.h ll'fn1 u1 
re$earch, The me�$ure�ents tney �11Qw premi se to open k�aMl��ge e�en �re 

eMingful t'lt.ttl heretcf.ore pos.s1 b1e in a�e�s importllltt to ener'gy 
technolo91�s. Typ1ea� of th�se i�struments �re ultra-nigh field "ucl�ar 

�9net1c rescn���e spectra�eter�� adv�nced lasers� u]t1p�r&meter mole�ul�� 
.and to11 �arrr machir�es., and Four1or T 8Mf� �1�ctr011 spin res.ona,.ce 
� p.::-c:t rrmeter5:. 

lhe requen for c.onstruct1on funds. is $5,43.V .:mo. ne largo-s.t part. of the oeed! 
re5l.llts from hn(llotd ·Ns:poosftd li �ies fOot !11t�s. for ,Jillc.h 6ES ha:s o'lerall hm::!­
lord re-s.pans'ibi Hty: S.3,0DG,ODO for ANl. :S600.000 for the Ames Laborator,)". 

B 

better underst�md1ng ot k�n�� of 'at!lytic chemistry, including fu�l 

ev-oltling Df SCiEI�t1t1c. thru'S S. ��h1e;h hall long t.haracteriz� tlile 

5JGO.ODO fur t�� Combustian Re�e�r�h F�ctlity and !3Q.ODG for th� Oam� 
liJJIJht1 o, laboritory. As ! o .a.bo,ve1, t:he. Hrgesr.;. c�mpOMilt o t� reque�t. 
'for AN , wbe.re th�rQ r-crne� 'hl'5 a he ��·,y b-a c: t 1 09 of il-e d'S :� ff&e L f ng Jl'l ant efficiency 
follaw'i n.g �e\•eral year!,i of el!;tremel_y se-vere budget str1ngenc.y. D�ail'S are 5ho�n 
f n the a.t t ac tanstructi on d11t.!J 5 eet ( 87 -.it· 400]. 

Also tncludea 1n the r"eque�t 1s �1�2DO,DDJ to co p1ete �Gnsttuct1�n of the Ion 
Callh1011 PhysIcs F�c i Ht.y at Ka 111s as Stat� Uni ve rs i ty. In11f.1 atod 111 FY 1985. 
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trd !:i proi·f!Ct �.a·� a totilll estl m�ted cost of S.S llOO .•�OCP. 1 t repres enh t be llfliltecl 
St;;.teSi1 fi r$t .:�tornf(; ,ph,ys.1cs f'ac111ty wlrfch is based on stl!lt�-of·ti'I!Lb-art 1'on . 
ac•c.el ert�tors and ·1t 1i'111 re!iotore ns cGmpetttiv�Mn hi th� ar-eill of jcn cell Hi on 
pbys1cs.. illl area of impottftlm:..e 1n sci·onc� .�nd Detail� e�r� desu·irbed in 

TheproJetttlte cmrcstrw:t.1on da till 5 he@t 85-ER -4D:3. "'a� p.!l rrt o:r tll:e cc:mst r I!IC· 
tion request is Acc�l&rator I prove�eat ��d HodffiG�t1on of 1300�00G 
'rfllich 's noC!'dad ; " orde-r to install two b@artll 1i'n@s ror atomfc lphystc.s resedJrc.h 
ar:; the olifteld Hf.:a:vy to·• !A.·e�Qarc FillcH1ty1 thu5o 9reatly enhancfng the CilP'i!l-
b n ity to 1Jerform re H!ll rc:h 011 hi gill.:." c.h.a.rged ions. 

F'f' 1985 

C-o115 t ruc:t i 0111............ ....... , , .... � , ,. � . .. .  
Total Nuclear Sciences, ................ .. 

FV 1986 

� 41�445
2.'157 
1.251 

FY 19$1 

li)Q 

The �GlfrR� sc1e ces subpro�r� nAcom�sse5 f1ve pr1n�ipal �ct1vities: 
(1) adva11c. 11g t� illnd unlll rsunding of the heavy elements• chemical 
and ttby.s;i��l bet:i;(I:V1Qr� providing 1.s1Jtc�i c;ally �nrtch� !i.!lmP'lt!!i of ont�Mt.ry 
element$ .!Jnd !i&;r:pl� O·f tile rmm de trarrsp.1tJt1Jnium ele;aent� for re5eaii'ChJ lm�di-

c:al I a.nd 1 nd,us.tt1al use-s-·· ( l] rrmasur1 corr.pH f I M1 d eva.\ uat 11'19 nuc ear daU 
for both f 1 s s: 1 on and fus� on er�ergy teehno 1 gg too ; 4) ope rat ii ng the Stan ford 
.5.l'nc.hrot ron Rt�d·� at 1 on Laboratory fQr t.he broad cammun i ty of sync rrot rO'n r111d i.Jt ion 
re!!:e" rcher"S. � a.-td (5} t:Gnduc.ti 119 res.�aa.rt.n 'On hei!IY}I ion �ue1 er�tor techno1 oqy ancj 

prel)art"g foJ+ 1t'5 f!<valuatioll a5 a llrfver ·f,or use 1n htert1al ('Of'tfin-ootelllt fus.1on 
'S,Y:items. 

The FY ]9.87 requ-es t for F't' 1.987 inncl iDdles. 1415·,913,000 ror cp.erUil\\g 
exp(iln'!e!i •. $2'� 9 30 I 000 ra.r cap1tll1 f!qU 1 �nt I al"'d $1§.0� Ooo tor ccr:r.s tr uct fOil! • 

£ 1 Qll'l�nt Chi0011 

Jcno�lc:dgQ cf the c:hem1,ill I phy&ka1 a.nd ntJr;::l ear propC'rt�es. of the ma-nmflde 
e 1 emefl ts be.)llond p 11 �toni LIT! is 1mportant to 'tile mlll)agl)ftern. of nuc1 ear Atilrt e rh 1 s.,. 
part'ic�larly hJ their c.h 'ic;ai .pro.ce!iS'ing; and for �Uoedical;; 'hLdi,JS.trh1 or 
research appl1 'attol'ts. Also ot fmf)ortanc� h th@l 1 nfo ltion the heavy element5i 
tan prc�1de to �lucidate ��1@nt1f1e theory on th� thEni��l a�d p��1�a1 prcper­
tfes of the 1n�turr.at elemc"t'i. '"£'\his. reso�ut:� ��harloes th!.t theoret,ul lllrrderr 
standf n91 ber;�use of the acti rmi de e l epents � po si ti 011 nENilrr the- H•n of tlile 
periodic table. T�� ore at the edge of the �here relat1�lstfc �l@ctto s 
mRj' e�ht diJe tc tl'rC! 0li.C.e d1 ITig�y ni92l e<l·e�trl ctn11rie� en the1 r nm:.le1. The 
potertt1al rellfi'ViU1C41! of th15. p.lru:tll�non to tlt�1t c1Tn!fn1!itry 1$ c.omp1�tely 
trnexplored,. 

No�t �1 nt res�ren 1s conducted �t DOE 1abor�t�ries �here adequat� 
·faci111t.n1.es ed s t to l"'e�t thr! li'equ f ranMts or hea1 th "nd safety in h andll'h19 them. 
Some oif the researcllr h !ilene through 1�tt!rs 1ty rtr!ell.r'Cft tontrac.U or gnnh7 

Operat i :t\9 E'x pe-nS12'5 • • • • •  J: 4619'13 
1:�pitBi1 Equ1pment.. . .. ... .. . . � . . .. .. .. ... . 1 .. . (19'30 

1 ahQriJtDil'Y f;)o;i11t · 

e · :s try ; s. a �rna11 bl!lt act 11fc fie 1 d 
i port.ant a'S a source of e)(,f)erUsQ llr1d tril�llted people for fit.mtura n11' lear tedr-
nol og�e:!ii fn eflerqy, rne(licine, l.he Hti!Jry illl'iltl 1r1du·s.try. T Held 1 :s • 

plhhm12.nts are l)'�iffl!d b)' Htese rrecent exaTriples� 

166 

often mi!!khrg use of DOE and! "tn (.OJ hboratiol!l ..�th DOEes 
lo.boratory S.(;1 nt1 �ts. �'*" y E I eGent 



.• u:l1 �ar.:t 

abile� 
tl�t SOl �� 

act"nid@ �t� 

soto:pe re-parijjlt 

�d1cine� 
Natio 
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aint�1 

ra t-te-�J�hlin i IJI!l 1 il i v.e m1 �'flnt 1 � spent nuc 1 ear f11e.l!. ., has. 1 ong b-ee"\ 
con-s i d�re<l a problen in 1,md�t gt'()und �to r�ge b�causQ 'the ch.fll11 ca 1 stahl pre· 
ferr2d QY neptuni� when 1� ordi n� ry gro�nd w�ter 1� Ko� 1t h�� 
been found in ground water-s a d1ff,ererrt state Df neptuniu'l fa 
That �hte rue l't mo l"i! Nilld i1.)' bind'S c ll�i ca Tly til s:o 11 con'S tf tueont s. 
1�bi11zi�g the nept�nru�. 

o R�s�lt� with une�pected\y �i�e im���t have� from ultrahigh pres:�ure 
studle$ of the ery�tal structures o tr�nsplutonium metals. Large coll�p��� 
of V'Ohlm@� OOV'& �hed 111ew light en he»r C1:!ltti!l1 n el ectror1 Stdites: posse�se(j 
�ly by t�e �ements bond the1r together aAd brihg about 
th�1r onys'c�l. cha�fcal and electronic propeitl��. Cha�ges w'll now bo 
re-QI,Iir� i r1 the theory of' structure itl"ldl tJ.on�in9 of mili'!Y othe-r cheo:aic.i1l1 
elanc:.:nts &$ 1o1e lln. 

ilile· rY 19.87 reql!les,t is 55.�066,000 in ope11�t.1ng funds. DOE pr-o"1d@1S I!S1l.entia11y all 
tile u.. s. support for th1s f11!!ld o'f' sde·nc � l'he F'f 1987 rP,queit or capital 
equi�l'l't h $361.000. 

I P i O'lrs 

cap�bilities 

wo 
plutonium� 

-t 

u.S. for prowiding @nt1che� 1�otopos 1� the qYoAt1t1@s n�ed� for 
clinir:l!ll for MOOM!dlcal and 1ph.ys1cal res.l:!arct'! alld for- 1�d!J$tri<Jl 
�pplfcatJons depend on thr�e rac1lit1es at the Oak Ridge �1 L�boratcry� 
ill:ese are lthe Ete�trOtnag;ruHf·c [sotol)(! Enrfchment Fare.11 i �}' {C::�.lutr'Qn!!l), the Higlil 
f1 ux. isa tope Re.tc tor ( tit I R) and the- Tri FISt! r4'!111i urn Pro c:ess. i g Pla.rrt (TRlJ) • 

ihe C?i'l �trO'l'S separate the various ho-tope:s mllk. V!J up tM n�turill'ly otturri ng 
4!1 l!lflts. Sa!nples are s.ol-d to rese.arrhers 1n b1Qn�1<:o.l, nucl'!ar and ot'her 
are·M fl nd to i 111du :::;tria 1 �upp1 i a i"S of mM h:a 1 ra�1 o1 so.eop�s: iltacte by n11r=:1eill r 

1rrad1 .rJ't1 on o-f the M tu ra: 1 i soto;pes.. h1 ild<i t f on. a, �es.ei!!rc h l'i4l te rh 1 s  
Co11 uion f s: mai nta iined for �5e bj lliJC 1 e�� phy:s ii c:fSts and other :scient 1 s ts , 
witih -rhe prQYt.$.o that the Sii!mples liJ"e to be. retu1rne-d �ndltr.la.gedl. 

ih& RF Ul. n.as, IHtrpos@� ; prod uc 1 ng lfe.S a .a rctt quailt 1 t 1 es o.f ell!mC:!tt ts heG�•t1e r 
th�A �nd provid1ng an exceptto�ally high flux of Bel,ltr�n� for 
of milt1:!lri a�·s; 'is one of tile tloi'O I)Findp.a1 'l,J. S.. hcflit1�s pravidi 119 "eutron� 
in cant1naJous flux ror sl!lc.h re!iellirt.n. The resear-ch 11.1:. HFIR ts supported by tl1e 
'J!Iato rh 1 � Sc 11!!11H: es s.ubpr""o gram at BEs, t IU!! 't'tag;net1 c FU s 1 on Ener-gy IPro-gr ill'!l., o:u'ld 
the K� icnal Scienc.e f�undation� 

Thf! fRU ell em� ca\ l.Y �e-parates tne des f rred h1 g lle r e 1 e=:ents. proouC·ed 1 R HF Irl into pu1rn 
fo a nr;t r;eturn� t1-te rE!ma1" 1 ng ta rgt;tt rnate-r1 a1 far rto-u s e. tlf iR and TRU t:og·l!lt ller 
�� ene Only WeStern MDrld SOUT�e or �11-0rflfum-252$ :1 wimely �sed port��le SQ�rce 
of neutro!ls for dHi111., dref'atlsl!!. hdustrfal mnd scientific. apJ)lici!tion:s. 

T,he Fl' 1007 reques.t for l'5otor.e Preparat1 or�s is· $18�077 ,000 in operiliti ng 
funds. fha r@qu�st� level i� n�eded ta a mi11im�l one �egment 
op.erat. ion of ttle c.a h.rt rons � The re.u: o·r th� 1 nere�:sste 1s FJeedM fo,- the 
aper�tion of the HFIR �Bd the TRU tQr wo p�r�o��s: ma1nten�ncd CO$tS of �elt� 
and apiJ�l'"ll.tu s. which Mv I!! e_x.pe r-1 11 ce:t1 e:<cepti on iJilly h1 g 11 !ewe1.s of rad·ht 1 on ar1d. 
11tm1ted r�phc.��nt s.t.aff !l{hO n111st be trainem to h�:!irn o�er.tU'iMI!Il tilnd �a.fetJ 
s.ki 11 � beforo rc-ti remen.t of Staff e:.:pet1encelil In tkli!i un��tltl filu:111t.y,. 

The r;;apjtbl equipme�t �q�e!t for- r�otope Pregar-�tfons ·s 1524�000, 
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TBe go�1 of the Nuclear Oata �ctfv1ty 1! to establ•�h ana ma i ntaihn a� a��uratej 
c:.cmpl&te, and acce-ni!)le n1.4de"r d�til: bag,.:! to ma@t tho lO<ng�term "'eerts. of the 
f h.s i (}n ;;!nil fu:s ii on 1?1\e i"i)' techno log 1es. • to- SUP!:IO rt b1 omedi.:;:U ;;�cti... ai�s us.1Ag 
r�J�d1.aa ct 'li "'(!I mat�r1 als • and to support 1i1UC1 ear lf.'£1 s te m� nayE!JTii!!l'lt rl 1\d l«!!�I)O"'S 
dt>u1 OFftem. ii.:t ht iiti es; of the lleo.PI rtm�nt * nu� r�qtll�i t for Fl' 1987 15. Sll � 117. {10(} :i 

t.�hii<t.h hu;:l udes U0.. 442,000 for OJ)er�tfng �H:.pen�� a,Ad $�75,.000 for 1:aJ-;;h\ 
eqa�tpmr!nt. 

The I:A!�:lo·ar Data �ct ·vtt.Y 1ncludE:!S the ,core funct1rons o tho NatiosHtl t.\lc:loar OatiJ 
Center { rtr�IJ<a at. llroilold!.i!!Y�A r�at 1 Qillio1 Labo.rllt01',1••ti»Pllcti Dtl artd o:!"llC� i 11g Gf 
neuittton rl!!l!lc;.t1on d�t-ill., coordination of the w::�ri: o- tf'le Cro:S� Section Ev.aluat 
\lorkh1g Group� i!ind ma1 nte11ance of tbe Evi!!lU;ijted �uc1eoar Thata Fi l� [ENI!lf). In 
F'V 1987,. priority wi11 be given to ef'for"t� nC!11:essar"J' l'or develo�@nt M the 
nut 'lers.;on M t.ne- E.vl!ihNIIted Nucle.11.r Data F11eo-·llorrs. 0'11 VI (E OF-VI).. K�rk will 
iCJd vde foI'T!li!lt rood 'if1 cat 1 on! 'th:�t wt H perm1t tlJ.� 1 nc.1 u s-i en of Elmm1 e different 1 a l 
ero��-se�t1on d�ta requlr6d for fusicn re�ctor bl�n�et and shi�lding desig� 
r:� 1 cul � t i on s. .t�nd tho rec-v alll"t 1 0111 of nllli:-1 ear data f11 e� for 'ftlh 1 c.h new rnea.su ramoPltl 
nave provided dat� �f signific��tly improved qu�lltJ� E�DF·YI will m�k@ yse Qf rnew 
analysis f!lothods t Cit ha-v·e !)een developed for t E!. tt"e-atr:n:!l'lit of corr€!ht1on� amo� 
measured values of noc l e.ar par"amt!terSi. The- second rna.}or llat.a bas� activity 1s: th� 
continuous upd�ting of the Ev�luat�d .�lear Str�eture and Decay F11 �ENSnF}. frQm 
v.ft ic the wide! l,r used rrueh�r Ollta Shc-cu cu·e �wD�hlted. llil h effor-t 1r�d Ul:tes 
s;1qn i f1 ca.nt eontr'i toot ion:S from 1�terr"aU Q.n{l1 'C.OH ab()rators ; the- is respons.1 b1e 
for overa 11 coo Nil 1nati on and rev 1 eli' of ENSDF a ct h.d t t es. ltrle FY ! 987 r�qiiJMt 
bud get� .$.2 .. 37 S � ooo 1t1. OP"I!lrll.t 1 ug &.x:pe.nses and S 7 S. 000 1 ca:p1 tal equ1 pmar�t hr 
iroo k.haven N.ationa l Laborato'I".Y for support. o :NNOC ac.t.ird ti e$ .. 

The 1 argest effort within thli! Nur;;1-er;�r Oillh activ Jty is i!ls'!iiign,ed to the fli!'r·foll"matlce 
o.f �reds1oo nuc11!ar me.!l'!iU'l"�lltS wiUl to the i provement of too .tJata ba.�eo* 
The major- lkt1t ad Sutes fi.!Jc: H 1 tt es ror ca rryf 1'19 oot R!Jtlear dat(ll me<�svrellle'lt s illrE!' 
the Otlk Ridge ElectrOfl ltne�r 1\c�l erator (ORELA) t tile Aq;u;111>ne FDst r�li!1.11tror� 
Geincratoil"' { FHG) �· �l'ld B.Cc@Jlerilltors �It tfle No��Uon:t:l Burt!arU •of St�rul�rds. A major 
imp�ov�nt 1n the short·p�ls& c�abil1ty �f ORELA. wfl1ch establ s�ad tn1s �achi�e 
1s the p�ier fa,ility fo� ne�sur1n� neutro� �ros��sectio�s �J t�e po�rful t1�­
o t- n i9�t metltuxt, has recent1 y been a eM e'led , lli 'is 11 nc n�as ed c.apa b i Hty wf ll he1 p 
greatly i1l �-w prugr� to 1 knowlMg� o·r e.xpet1 r!ntlll ener-gy reS.(!lhit1oo 
functions to b&tter cha1acteri�o �ross-sections in the regt� �f re�o��ncQ 
��ctions. To �ate pos$fble a�'urate mea�u��t of neutro" captur� eto�s s�ctio�s 
o th fi S511e l!lrnd fertiTe is>Dtope:s: 1 a la:rg!;! ,angle phiot(ln�mvl t ipli cit}! detector 
will be (IOI)S.t ructC!d �t: ORELA 1A F '( 1986 Md 'in F'Y 19tf1. �E:!fl 1rri t 1 i!l1 exp.E!riments .b r.e 
planned, !lith tni:s detector. scientists w111 bi!! able to ar•st1ngu1s.h with 
relatively high certain� �tweon n�utron capture a�� no�tron·1�auc� f1�s�on 
event�. fGtal t��t for thi� det�ctor projP.ct fs e�ti�at�d at $480�000 1 ��pfta1 
eqiJ1�ent fund�--$2:70..000 in fY 19B5 mld $210,000 'ln F"f l!iiB7.. 11ile f'i 19.87 request 
1 nc 1' udes S l .1> � 25 •. 000 in ope rat f ng cxpMS es o m:l .$�4S, 000 in capital equ i prrent for­
<li.EU\ • $ re !;i eO\ ret!. !.!'Ad o�,.�ti O:flrs. 1 nre:hld111:g eoJUl et1 on of the pMton�rtlult f pJii c fty 
detector aoo part k 'j pll:ti 0'11 li J1 Cross Se-c.ti Q� EY.a lluat 1011 'NDrk hlg llroup a:ct i "'it'i e� .. 

At th� Argonne FNu� emph �sis will be p1�'ed on cros5�$��ion ei�urcnents at htgber 
neiJtr"rm energtes, p t>O 20 Mrnl� f.or mat.e.rtals rOf tmportiince to the fU'S.iQill e��r!lY 
pro�l'l· 1ru::1 ding neils.url;fllent:s of act1vatiM re�ctial!ls 'th.at ha.ve been• 

�dent1 U !d as h 1 gh priority PJeeds. •Capi till 1 Qq-.1 pment runes w11 � ltJe :rrrov tded fn n 
l!»37 tQ e�sure- that !int�-ot-the-.art mea5.r,1rements. �afl• cQntil'IU'fi to be ffllide �t t e 
�NG. T�e FY 1987 request includ� $8QOtOOD in operattng �XPQIIS&S a� $10�,000 in 
cap1h1 e.qufp.;:lent for F�G"s rese&rc.h illlild opera.tiont inr.hrdli l)g partieipat1on 1 n 
Cross. Se�t1on E�llluilltinn liorki�9 Group act 
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At t.he �atiorul Bureillu of :Standards1 1:1 co tinued e•ffort will be applied to 'the 
measu�e�ent of �eutron st�nd�rd �ro�s-sectioin� in�ludi�g t f�ssio� cro��=��ctions 
for U-135. rn this �rec::hion effQrt the dt!ve1CJpm1E!nt of new d�telt�r:s h:.as. al:SD 
t>eeJJ fGlllnd ne-ces !..ar y. In Fl' 1987. £645�000 i ll opera t.i g ox.po11 so s � s p1anne-d ·tor 
�r\ at the t�i! t f an.!ll Su e.!lt� of St..!! l'tlduds., Other Jri(CH" k p1 al"tn e-d for fi '( 1981 inc 1 ud es 
nuclear dat-a ml!'aSlilrE!m@n'tl p1lation, al)l1 et'\lalu�ti 011 effoirts >11t Los Ala os 
Na:�i.Onlll L&borato ry, Ida 1\o Nat 1 Ol'la 1 Enyin·ee rin� l..albo rat•ory, La lr\'r ence Li 'lermc.re 
ijat'i ona 1 l.aoorat.oryI Law Be:rlr::e 1ey Labor8 ta ry, and e1 even u.n i vers ities. 

Stanford Radiation 

SSiliL is ()Ae of �he major s,:tnc:hrot on rad f  at1on f.ac.11 fttes 1111 t�a U.,S. The 
BES a11d H"gh E: Phys.ks [hEP) program� sn�re use of ·the Shnford 
PI"I'S H. tOll· E1 e"'-t ron iljs,y mmf!t r1 c: Ri119 {SPE'AA); S5Rl., I(.!hich is fuf! ded by tne BE S 
program. rreim b1,1r�es the S:t:ar� ford L i enear Ar:te·lentor Center (SLAC}. wtlic:h 1s 
funded by t e HEP program, or S�AR op�rat1ng costs for those per1�ds whe11 
S.Pf r\R is o�r.!lted 1n a mo� opt 1m f Z9d or s.tn.chrot ron radi at; o� res ea r.:h. 
appro.x i1:1liltely fhe months � yei!or. Operating .::osts f1f SSRL i:J!re t��ro tly 
the nut 1(!!iii r .sc: f onc.e'Ji s�bprog ram 1 whi1 e t.he scie11 tl sts who use ssRL''s 
c�pabili�ies reYef�e their research �upport fro� other �ource$, t11clwdfng 
tn� NSF. QualLified users fr� �n1�er11ty. industry an� goYernmcnt 
1 abo ratori es. ctJmp.ete v 1 � propos.al r �v1 &lil' ·fof' t 1 Ofll SS RL illlld the bes� are 
choser� or a�s1gnme�t t1me �ft�ut �ost. 

Ttte .act: lve aN!as of re.1;e�r4:h condu�ted at thiS Uc.iili ty are m�nyL, intl ud1ng 
oateorials, bio1ogcy, phy�1c'!� m'IH:I1ein af!l'l c.helilist.ry. 5tructurl!'s, s-ur aces .. 11ery 
t ll1 n 1 ayeN I andl 1 nterf.a 'es bet ..reen metals a1rtd semi�;omlucto I"S :!lre ! on9 the 

IUerllll � til rusts� Mitt"'s.cop i r;. $tr1.1ctureos l)f d2li::at'e p:rot�ill s .find 1 iv i n!d c.e11 r. 
are amol'lg the irmovati'le biological areas. The !:.pan of oth'i!r �reo��s h typ1·ri�d by; 
fra9mel\t!ltiol\ o nole.r;.uhs 1by high ener!JY photon�.. 'icr'O>m1trlhtur1 :zat 1 on of 
fntegr!ted circui t� &nd A0�1B�a�1�R angiography. The nonfnva�ive �ngiograph� is 
e�pe�ially interesting tn th�t 1t should tQduce t e RY�be� of lf�e$ currently 1o�t 
in the cour"Se of � 'A'Ias1v e a�91O<lJI"'I!IPhY manipl.l!l·a.t ion�. 

The req es� for oper�ting e�pen$es nf SSRl is 18�06B�Ooo. an fnerea5e o 
$1,005.1000 above FY 11JB6.. The.re il.f@: thrC!@ ne-eds �o�lricll wi 11 be 011ly 
parrtia1 Jy c.et. by thU re:ques.t: (1) Chargf'S lby St.ftC for Qp.,:ri!iUon of SPEAA 
',t,le�e shatpl.)• i ncte·llS.@d 1 n F'r .1985� ,.-tricll has '-�I,JS�d se11ere curtailme11t!S in 
SSRL 1 � Ofl�rtlti OJIJ. !rrld tea t1 ons are ttlat the SPEAR chi!lrrges wi 11 b� furthe-t 
1ocr-easf'd. (� � Cos u of a lect ric po'IH�r EO S5RL vi11 9'3 up rurt.hE! r d Lie 'LO lj 
rata 1Merease and t"e need for e-xtra power fr�m � h1gner priced suppl ier 
vhen th.;.!! Stanford Li ne-a11r Colli der beg1 ns oporilit1 on. (3) C()s.t:s are 
i ncre&J!Ii ng for &SIS i!.ta·Ace to �s.ers, ad ·n; :itl'i.\itive costs 1 i!fld undul &tors, 

multtu d�1ator� -1g�1&rs 8�d added exp� f ent�l st�tio �. 

The request for capHa1 l!!'fllll1pn�nt ·h $7'25�0DO. The�e unds ar·l!' e;qufrE!d fOil' tne 
mAny k: 1 ds of opt 1 ca.l , .Q1 t:rct ron c � "il'-�1tf!'l. magnetic.. tomp 11ter ,and t:e:mp<?rat u re 
contro1 equipment used til ma 1 ntilin �ood impr�ve capoabf 1 itfe� ott SSRL1S rHHI!II"l)' two 
do zen beam 11 n@s a.nd e:cpe rimeonh1 station'S. H uch of tne ex1st 1 ng ·CCJ'Ifl pment !'la-s 
become Qutdated and �orne of tne be� 11nQ 1rrors and ot er opti��l co pooents 
ha\!e exp.eri·e�ced measuratl 1 4!' d8tl)r1orat1oo ilfter 5 rt:CJ� 10 years of use. 

Construction r-.�nds a.f USO,OOO for '!J,ener.al pl.!! 11t projeeU areo req,ue<st� fof' the 
e1ectr1cilll Thll electrical �bling of SSRL has become �e�r1rou'!il,Y O'IC!r•oadod 
w i ttl the ny odded b&am H nes and ex:peri fl1 enU 1 !.t o.t.1 on s CJof the past dec i!de. 

169 
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110a•1y 1 Oil f(js.1 on. us i.Q!J fnt ense bi:!<Ets of heoll'I,Y ilot��:s rrom h1 gh QR:@rw acee 1 er.ators.IP 
refers to e of the three �jor a&thOds of 1nort1al fus1on� t�e other$ being laser 
fusion i:t!HI 1 i'llht: ion fusfo111 .• 'Nh1dt US@o Mffcrerrt tech ol.gg\es.. F'r-IDII !976 to 1983 a. 

lQ""l-level pro.qra"li,. 1nc:lur!tng tour national works�ps..� iio�a,5 conduc.tE!.d a.f!ld the 
concept of �eltv.)- 1 on fwstoo '.ViU. el'ldoii"Sed by severll1 mAjor J'(!Vie'N:S:. A multi-
yettr I two-pllta!H! prog,r�l'l Wi!IIS fornuJhted in _£1S3 a11d ll@ogun fn F'r 1984 to 
devC!1 op ll nd eva1 u� te: �he required he i!IV:f 'i OB t eciilno l�gy for fut.UJI'IB de ets f.otl 
atak.tng. Phase I ills1zes �onstrt�dial'l of a mlt1ple-beam cx.rpedrnent (IIO]E.} 
at the Lawrence Berkeley L�bo�t�tory (lBL) to dem�itrate the ind�ctfon 
�cceler�tor method. Accelerator in"ov�tions ;�elude be current 
mnplif1cat1on and operation at �he spate �harge 1 1mit �  in addition to the 
us I! -o·f ul t 1 ple beirn$ I To be cot!IPl eted ear·l y 1 Y 1987 ,, tfle MBE -4< is: a 4 • 

beam ��p�rinent�l t�st clesigrned as B sc�lea-doMn mo�el of t� aceeleFator 
�rtion �f a ��rgQr 16abeam �ce@1eratar called the High Tenper�ture 
fxper 1me111t ( liTE) • Coostr1,.1cti on a11d oper.ation of thE!' lfTE 11d 11 c.oll&t nut: e 
Pnase II of the p-ro�ram a,ml allolt ex,perim.enta.1 'e"aluat1 0111 of ion 
drtvers f�r 1n�tSal f�sion. 

1lho re-.que'St for FY 1987 1s for- S5.,90'S •. OOO. illcl ooing tS .. 260..,000 operating 
eltpen$ es and S641S., 000 c�p n,a.J equ11 FJIIIel'lt.. !l1e$e -und:S �l,.lpport opert.!l t tao of 
�1BE.-4 at. LIBL. devel cpment of .a $WJJ@c.tor at ttH!• los Ahmos Nillt1 on-1111 
UM ilitory, at-1d ras-eai"ch on Cl9tta1in cr1t1 eal c for- t 16-beam �TE.. 
Ho\«Wt!lr I f�nd� are no-t htc:ludedl for d velQJifllP.Ilt of l6�bea111 prototypi:i! 
8tcelerator modules, 

�ecellllt a<:·c:�olllpl h:hments 1n th HJFAR pr-ogr� 1�c:lude: de vel opmeot of 
preT i mi nary co nc�ptui! 1 des. il gns tTor the HTE bas�cl an tbe �se a f Jred 1 u� s 
i�ns sue� a� �6di�• cornf1rmDtto� or tne fadslbiltty of m�ch high�r be� 
�&WI"t!l!>nts tharn pre111otJUs.ly tnoli!Jirt. pass1 ble; COtnp1et1(ln ot tlila BE-4 
��g1n�arfng dostgn: a�d s�cces1tul op&rat1orn of the E-4 eesfum ion so�rce. 

M�themat1cal Se1@nce� 

Qperoij·ti ng Ex pen5. es ... .. . . .. . .... .... .... . � , ... 1 

Capi ti 1 Equipment •• , .. ... . . , • • • •  ,• • • , , .. .. . . 
Cons.true t 1 on • • •••. .• •• • ., 

Total Appltodl Math@JOklt1 cal SdeAC:@S. 

$ J,q .'-67 
11 5\iJ(J 

0 

n 
Fl 1987 

.$ 32 i 785 
1.100 

0 

The �pl'led ::.lathenatic.al S<:iieJic:&s :srubpro.gram will meat tbe i C!dtat�e n�ll!d:s ror 
sc1.en,tff ic sLipere omput:i 111� "In t e rE!'Sea rch ,rogramli s:1,.1pporte-d 1by the Depa rtmelltt 1 :!l 
Officeo of 1Ener9:1 Re s.a-a.rch and t be 1 o �g rangl! r.eeds Qf till e Departm.:mt i1111 ,comput il­
tiona1 resear.eh. Th �rogr cons��t� oft� parts: E11ergy Sct��ce Ad�anc.eQ 
Comptttati.on �11d Appl ied Milthl at1c:al Sciences Supcnompi!JJt1Rg Res earch •. The Energy 
5(1@nces Adv�n�ed Computation s.ubprogr provfdos �etwo access to s up�rcomp ter5 
fo� Offtee of E�ergy �se�t�� �.ontt�ctors aPd gran�e�5 1n u�1Ya�tt1a�1 i�dustry .. 
il.lillll OQE nartion.a.l hborator1@s. TM S.Upen:onpw.ting 5h!$e(lrd't :subp,-o!lram suppor-U 
re� earch 1n �themati�al �nd conputer sc1�noc lhAl 1s v1ta1 to uAder:s:t�l'ldi�g tne 
r.ewly C!in�rg1111!11 pata t1e.l proce:s�or Slli'Jle rc:<OO'Iputer S,Y'5tems !i�nd t �e 1 o g rilnge 
de.., e l o�enr1; of fu·t.ure SUJ!QI""CCIDJ)JJter S.)'Stems. 

]n r�cent years. t super��puter h�� 'ha�ged t�e nature of �cfentifi� 
resea rch ilind tec:h111o 1 ogy d!ill�t�@lapmE!Ilt. The l!ld vra�e111ent of sdoii!Ctl! 11SC!dl to d@pe>JJd 
upon ell;periDent-s for data and t for underSti�JJdi.ng. locby thHe s a third 
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equally iopo�ant ingredient t� sco�ent l f1 � re�e�r�h; 
hybrid Mt ween heory 

sl �t1enc�. 
Canputat ional science .serves i!l role th�t 15 a i!nd ex:perfmem:. 
ln S(l(TI{! cases • <::omp.u ta ti orts pr!)vi de 1 s1 g.hts. int<O e.xperimemtal di!it" ; and in othe rs • 

compt11tation$ i!!re used to s.irru,Jlat-e the id'eo!!l experim2nt t.o te-st iUl �oilytic:al mcdel. 
in� enf!rgE�nce of camputatfo11a1 sc·iem:e as �n Important elem�At in scientifiC: 
res,eillrch a:nd tedumlogy de·,�lDJiffie t h t.l!ta tesult of the de'l·�lo•!Dlent of 01,1r i!I'DiiH..)' 
to- do -ooe lt ng of compl �x phjioi ta 1 pr-oblems and the &normous power of 
tO! mo�ern uter. Th15 ��inatfon all� �cientf5t; and e r.gineers tQ 

co�l eox: probl�n� in a much more realistic ��Y a�d to obtain m�h 
a�cur�ta ��s�ers than wa5 po�s1b1e ju�t � years ago+ 

Sc1ant1fic superc no� makes sub�t8�tia1 con�r1but1ons �o any fields of 
resei�th s;uch �s f1�id dy�am,�s; plA� dyn�mtcs� astrophy�it$, nateria1s sci�n��. 
c istry� irtooic pny-sfcs1 etc • .Simih·tly. s.-cale �1cu\at.1cns lire r.mk.1t..ghr.gi!! 
o;:;'ign1fiic�nt cont.-ttruticn� to pr-Oduct d(!:Vi!!lopmi!!alt 1n areas. sucl'l BIS nuclear we-apons, 
electf'Gnic-s, e�tomcbHes .• a1rcia1't •. al'd t.he!J11c:.ah. rn produt.t d velopm�nt., 
tomput!t mod�l1Ag 1s u�od to red�� the n Qf design/test iterations that are 
so t1me oonsumimq aRd e�pe��1we. 

The Department of Energy [OOE) has. mad(! a S1')Bl rtc:anl C0;3111ttnnnt to sch."ll He 
superc CDJ)Utf n9 ·in :s e'lll!!ra 1 o 1ts. rest!a�ch aM (l e'l'e 1 o;pme nt p Mg.r<uns. As au� a� I'll.)' I 

[]()E i s t e h g12-s t user o·f sl.4pttrcOOJP'!te r-s. in t� e 'h!J rl d.. I, 1966 DOE 1 abo rna ri es 
wn 1 house 2� s.upe rc;(lfllput.e rs.. DOE" s cQrTPftr.�ent t!) :;;�i entifi(. <=.Of!IPU!.ing f s not "te�� 
Hi,tor1c4lly, the Department and Its predece��or agenc1es [the �tomic Energy 
Ccnn1ssi on and the Energy Rese-a.tdli llnd D�al4l!pin�nt on) Cllu5ed many 
sup'E!rc.tr.Jpu r: ei":S to be de loped through it5 ,..�,��, 1 �ili r wc-i!lpon,s des i 9'1 '-"Qrk at the­
LawrQncc L h o rmore t�.atiO-Il�1 la bor�tory and the Lo!i Al aces r�a U on a i LalmratoJ'y. 

The supercomputers that were d�'leloped �n �sponse to OOI needs W@re de11vere� to 
the DOE laboratories n�ar1y devoid of sortw�re, re�uirirng our la�oratories to 
dew el op the nece-s !.lity s.oftwlli r-e for a c001pl ete 5.uperc011p1.11te r SY5otern. Through ttl� 
softwa� development efforts a"d the continua� interaction bet��en DOE labo ator1�s 
tlind the s.upett ompu te r veAdots • DOl! nas ma�e ii� nifi c:-a,nt cont.ll"ibot1 o11s to 
�upercompute te�hnolo�t�� 

Alth()ugh enc�rt s. :still I'Ppf'i!:S.•ent the laorg�-st u:st! of s.uperoornput!! rs � 
otliler DOt !\a•te be conll!' s 1 gl'i1 r 1 cant 11s.er� and arc also cont ri t.11t f ng to the 
fur t.h at" of the- t(! ehrto 1 o.gy. The 1ota43 net1 c. Fu sf 011 a lld Nav a 1 r5o 
programs mav� M-en us.t fl91 !II up(!- c llTifJU tor� ifor ny yoars. IJ!ther D'O E pn)grams s.uc.h a.s 
Uran1 Erlir1el'ment, l�fglll Enern and Nltcleat- Ptly$it�. l!aaesfc En-eNJy Sciefl�es t a11d 
Biological oil'lt�l Envi roni!Jent�l Re$e�rc:h h�;.re just begun to nate sign'if1 cant use of 
su'l)e rcompu te r5o 1 

Gr--eillt pro-!Jress. has been ma�e h1 our aMI1tt to do ronputer JOO!lolhlg of ·C<Impl·ox 
sc.1 e-tttH 1 c proM t!fllS. 1 ••owev�r. tJt� re 1s st111 a 1ong �ay. to go. t-\any of tile 
Depa rtnent' s resurch and detfelopmelilt progr�5 haJ'Ie 1 arge-� tQ"'P1 ex res.e.al"ch and 
engi1le-e.r1 ng prob l ell'fi to sohe t �at can be onlY c.rude 1}' a,pprox.i.ma.t.ed with t odi'lly' s 
$U,pe 

or 

CJ,<tu!!·fi' 20!) by 
k 1 nd o 

rcQllpvters aJJ d �the at i ci! 1 tec.hn fque$� There t � 4 n�ed •to ill�l!Jd� 100r� 
phys k s fl1 the 1:10 de1 s t to us·e; i ner :toning more a c.c ur&te an��tt'(!o!Ni and to att001pt 
to mode� In three d1mens1on�. ln ord@r o so\w� thase eomplex problem� to the 
�-c.c:urac:_y de5f!"H in t�� futur�t. ctop wit.h antially inc.reased canputing 
po...e r o'l' er tho� e c:ur!'ent1 y i1'l:�ihbt 1 e ·..n 11 b� rE!11u1 rt!d. S�v�ra 1 DDE: progiam 

A.Qm1nis.trat1 

Re�c.to,o

D 
s na'l� 

est ima.ted thit t ey w111 .-i!!qulr� C'OfiiPU teii":S 200 t 1toes. illS pon'@rhl as a Cra:1 or a 
the end of the !d�ade. In h�::t .. 'Si(.'(lle of the DOE pro-gram� c�uldi use 

that cMput:i Flo; p.ower to-day. if }t were a'o'ai 1 able, 

OOE '' s defense 
s 

de 11e 1 Opml! t. 
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Tho primary ocject I v·e of the resc-iU"'I'I act1v1ty �s Lo "d'vuc!' trre ilndef'St..!lndin!l a:f 
t�e �oneep s or mathematics. an� computet scieneo 
underl yt ng comp-1 e� ll thremi!lt f ca1 mode 1$ of the k,ey ptty$ic�, 1 proCM ses. 

e countered i11 he Depillrtment'� rese.arch and deve1op::�.ent pF"OQr'ams, In ,addiil:'iolll., 
ttri� .act1�1t)l sup pa-rt� 11rJ��ttgati� OtT now C.Ofllputer ,!lrt.h, tettunes. t�l!it may hNd 
to new appro.ac:hes; to S.l�ffflii'Conp!<.l ter�. Tho re.s ea rch act l v 1'ty pr-ov 1 de'S the prlnitity 
source of fundi ng for "P Jlll i ed mat.hemat 1 cs and C.llllp�ter s.c f ell'te res at(h to �l!t the 
OOE meed's in thtd$ lltea. 

DO£ sc.1 ent.1 f1 e r�sll!!ar�h CDO'IttUnt ey ccmpr1 :s:�s. � 1 arge �rac:t I 01) of tth 1 s count r;y • s 
sx.p�tt 'i se 1n ] arge s.e;� 1 e cIDJ)IJtdit 1 oiJ'I,!i 1 1110del1 .rl!J • wi t:n applica.t'i ons. hi fusion 
energy� weapoRS ��sign. and ant�l physical sct�nt�flc r�s��rch. �ucn G1 the 
sc1ent1 fi c r&s�ar� Bnd d 8itelo !kfJ&,Ift e r fort througM1.1t D{lf progrms is f1lcus�d 
dir�ctly on a�alyt•ul lJtlill numor1<:al mod'.e11ngl o p'IJ.ysfc.al proc(}SSj2-S. A.o lAndt!r· 
st illrtd1 ng1 of t"'e fund ntal princ: 1 pl es lliJ.IOO wh1 ch these n1000 h. are based 1 s 
lQiJlO rtant orr de-ve-1 a pi og el)er!JY p;I"Qdfl!��ion o!nd d ht F"i but j oo sy$t� tne fl-It ••re4 
Thus� r�earch i m�themati c� l �n�]ys?s, algDr1thms, and c �utati apal techniques 
1s crue {a l i 1'1 co nduct i nl) oms.t s.c i Qnt i f1 c i nvt.'!1 t1 (}a.t 'L ons. OOE.' s lead t'O.lt! in t!lte 
d evelo�nt d11ld ap·p11 cat1 oo of ·sup�ncnp11ting; tQC:h'fii ques 1:8 t.ased 011 h ts. 
fundament a1 re5oear-ch. 

One goal of the rese<H'Cih ac.tiv-ity is to devel op our abflity to I!Jse parallel 
proce�,$Or canputer �y$.!l:BE to mod:e1 cQ!lplex phyS;1cs. pnenome11o!. The par�llel 
p..-oces.sor a ·j reGt 1 tOfl for Slltpef'C:CQJ)I.Jti!<I"S 1$ di<C.tat M by thE!' a.c:t tht 01'11.)' v� ry 
Hrmtcd g;a� ns can be a� fraw her ascd component. spoo-tJ:s and levels of tnt�grflrttcn 
1n tbe futu�.e. Tn1s; h-as. caus:ed (.Offipl,iltel" ar(.l1ite<::t5o to look to usi11� mor-e tha.n a 
single processor k'Drking; om a problen.. 1111 the neMr enn. the s,�Jp rc.omputer von�or� 
r;��re producing $yStem!i with 2·16 pra<.es Sal'$d. In t e longel" termJ systefll!i with 100'5 
t.o 1000 • s or p-rocessors. are ex.pocted. The chall'lge 'frtm Yan r�e1JJII!I!nn { seqL1e11U .a.l )• to 

parillle1 pli()C.b!Ss.or r::a<th htcs. repre s.erru an emDmous cham g.. in sci oot H'ic cCM�puthl!h 
gre;;��ter th�n tlre ch�llen� heed by t:he: intr1)tlluc:t·1on of otector proce-ssors .. Th& 
ch<Ollenge Wfi h parll11e1 proce:ssors js, to hla\'e a l.arqe nUillbl?t' of proces!iOrs 
orlf'ich�ntl.V wr�i ng: s1 ulU.neolll-sl_y on the· s.amo problan. r�4!W softw-are� 1angf.!I�Q� 1 

algor1tllms. illfld entirely nGW �t�.ellath:al "III�PrOilc!Jes to s.o1 ,;n, S-�1il!mt1 fi" IPf'Dbl(!ll�. 
�11 be requfred. 

iii� s subpr og r support:s bas f c res ea rc!Ji at Jla 1\)' of thE! DD E n<B t 1 oiUi 1 1 abOr-a.t or 1e$ , 

uni�er�itfe�. and priv�t� r�se�rch inst\tutio�� in three m�jor �cti�\ties� 
An41y.ti�al �11d Num�ric�l �ethods. Informatio �bly$is T�chnique$1 and Advdnced 
Computing Concepts. Anili1yt1 c:a1 and Nl.lmeri cal t�t ods lnch.1�� isntl!lyth: �aoo 
Almlertc:al to�:;hrrilq!llle-s for- s,ol 11111� S<Yst of pi11rt1 al d1ff&rent1al equations: 
1nf>Onnati� Analy.sis Techmtq1.1es -;in�;l �des- data IILilna'!l nt arnd s.htl sti c:s; Adva ced 
eo...-.JHJt1ng Cont.epts i lilc.Tudes. software get�odo�ogy and �reseo!lrch oo high perfformcilnc:e­
�,;tsterns. R egu:l ar me�t � ngs w� t� pF'O.St 1111 m�l'llll9e r:!l t n <Otller federi!il ligen ci�!; he li!J 
eoord�nat� these act1v1t1�s. Two sucb gro�ps cstabl1sn@d to coordinate gove�m�Dl 
S.Jionsofi!'d II"Qfl<£!<jrch �rog;ratss are the FBctcral Coord hat h1g Co� Dc11 on sc1enee. 
fng1neertng. and TechllDlo�y (FCCSET) pa�e1 a� high perfonuanc� ccmp.utin9 ��aarch 
<� nd tile 1nt ef'ilgency COITillli ttee on Extr.mtJral r�il!tbeuat. ks. P royrallls. (l<:iHA'P). DOE: is 
o11e o-f the fCDti!Jl -s.pons or!; of the new BO.!I rd for �the at i cd Sc1 ence� i 11 U1� 
National R�s.e4rcn tounG11 of th� �t1on�1 Acad@my of Sciences. 

Ete�;:ent ,a•CC(Hllpl ish:ncp.FJt� �>f thi � !"'e�i!lrc.h iliCt'i'lit.y 1M' comp t ational !i.f;ienc� i 1\c:�urle 
tlile fo1lowi ng: 
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o A hst .algo-rltl'm. Ci1111M •suc:ce·H1'1'� 11n�ag.e.,'' W(!ll suited for lattlt� 
pro.b1enS 1i mro 1111rtg large. � Lm."l!EEt 1cn" o ,pot-ent I dB wi tl'l 1 o<: Iii 1 i nt e r11.cU ons 
�s dfsc�vered. The t�� step i� tn1s algor1th fs the 1d@�t1f•�at1cn of 
frcquMtlt ap,peal"in9 t.e rns; f n c.he s Ufl'fTlatiOil together ..n t;, a mct,nod for 
e-stimat.ing the rrequency h'it:h 'lllhicit a gi�en tei"D appeilirs. Tt n;�s. been 
tested 171 the exactly :!ioh·able ho-4imen-!iionl!l1 B'inog model which is. use-d to 
describe rert'O.fid�noi!!t 1c ma�te:r1 a ls �1'1 d J'i o-1 d'S Nst poss 11 bl e �su 1t s on-s 
al1 �x�ct summ�t1on a1gor1th� for fi nite �quare latticei. Extrapolat1on 
methods were �lso d@V�lop�d •n ch enable o�e to accelerote convQrgBnce to 
thEHn;odyn�ni� c 1 �m1 ts, tn 1 f'llfi n1u 1 at t 1 c�. 

o A ne-ll!' r; hs 5 of hi g.h res'Illut f on fi nHe d1fferl'!! llC� me'thod s, for moille 1 i ng 
c.amp ress i Me f1 u id fl Olil' p rob 1 em wi th d f sconti n�d ties has boeen d�lf 1 oped, 
fh4'tse ll'ethod:s i11 corporate the nonli ne.ar lilii\1 e propag atil on proper:. i es 1 nto 
t:he a\goritnm� 1 e.ad1ng t.o metltods. that are stablll!' lind r{lbu�t ia the 

eighbarhood of slloc!( woll'ti!:!-S aM p s.urfac.es a111d a.r stil 1 n19hly .acc;urat:t1 
1n e�tons or smooth flow. Thes� met�ods have reso1�t1on Cdp�b111t1es th�t 
.\I"@ d o"S o to the theore·ti u. i ma)( iltll� n ta ini!lh1e and represent i ma.l or 
�d¥��e� 1n t� state of th� art that is ijnlikely to be surp�sseo in the 
r1 .a r futur-e.. Tbes'e rne�od s <1 re bei nog incorpc r�t·ed i 11 to 1arge i!pp1ic.�tion 
progrij� u�ed in the weapons �esign and laser fu�ion pr�jects. 

o The Un i vers:i t.r or rll'i .ofs es Ub 11 s ��11 t.tu� n� Center forr SUp@oiCOiltJY'ft1 ng 
Re.se.ardt lind [levelopm�t 'Pii'IO:S4!: goal hi tO odC!II'IOnstrata the effecthene'Ss or 
thei.r ••cmAR'' des1·gn strategy for pt��ri!Jll el ar-�hi e.:;.ture� ;;.rtd .3155oci�te-d 
algGrtth and softwarn. Kaoj1)r �uopport for the Center- is helr.g pro¥1c1ed b.)' 
DO£; the SUte of 11 Hnoi·s "Js prov'idi ng facul t:y positions and buildin1J 
space� Cemter faculty and staff cons1SC! of 1nterdi��ip11nary te�m� 
lri th ex.pert i s.e I t1 p-rob1 posit1on. para H eo1 a1 !JOrit h!Tis � arc.h1t ooe-
ture�. and n�twor�ing� 1n�luding elo$� �ollabo�atiap with the Math���ti(� 
and Computer Sc1i nee :Ofvi5ion at tile Ar1Jonr�e r•at ioRal Labcrator.)'. LE!-"der3 
tro� tbe su�e�aap�ter i�dustry h�ve �pp1audem the fotmat1on of che 
Illinois Center ar�d !t�te tnat �uc� ��nters �rQ tn@ �ppropriate pla��� to 
tatty out t� r"e��l!!ar�t.'t requ1 r"(!d for n(!W gencrat1 OAS of stJpercolf(luteors. 

In t� 19aS. an enhancem mt in the re�earch effort in large sc�le s�1e�tific 
c�11ti 1"1'9 v.�a.s s.ta.rrte!]. w1tit emph.nh: on oi! 1 gori'thiT!s 1a rge s;cale paral l e1 .a r�M­
t@ct.�.tres basod oo seoweral e;o;po:rh•ental computer syste s under study. emi}lurst:s 
on ·111ew p itra n el pro.:;.eHor .a.n:.tri tee.ture.s: app 11 • es to all thre>e ac:t iviti es of t e 
r-es·e�rch subprogri!lll .. 

Tme R&D proJeoe�s �nv1�1oAtd have two important fa,et� re�uir3ng substant"a1 
coo,per�t10fl a 11 coordination .nong ·t;. ad1t1GIIIi:ldly �eparatc groyp5o.. Or�e h(.et 'is the 
1�terdis(.iplinary team� c�putatfcna1 sc]enti�ts, coap11ter sc1ent1�ts. and 
mat�em�ti�ians wor�irt� �m all .aspects of l4rge scmle �cjentiPtc c�ut1ng ptobl�. 
The other 1s the cooper&tion of 1nd�stry. government aAd u"iver�ities on the de�ign 
11nd l!n!jjilleedng 01" �x. of SBv&ral potenthllly 5otrong� c.artdidate a.rc.hitectures; 
trn1s w�11 be an 1 porta�t proof of concept a�tiYity. 

UPJ'I h•ersi ty r�5oearc.hers wi11 p1 ay the mdj or ro1 e In ge-nerat 1 Flfl t de as a!l"td �SIB'iiii"'Gh 
so lfb.otare- a rsd 'l n t ri! 1 r�i ng Qll'o!Jdul!te s.tud e it'tS 11'1 ge-"1!r!'.lt h1.g ilel<l' a.pp1 i on 5o •. 

Go vetlilnif!nt Hs.Mrat-Or;y !i UJff �ra 1 n Ute! fo ref NJ'It of ti11Ck.l1 r.g rea1 �'Or1 d, la.rge 
sCBil e. :id cnt1 f1c. 1)robI ems aoo hi!iv� unique resour r:es for part 1 .c ii p.at: i 1"1 ') in the.se 
res.e a.rd1 proj Ind ustlr y 1i k:e·r.�ise na� .a unique o•e ii n pr'(l"' 1 d t ng stllit� o·f t hi! 
art prodllct; on tmd test 'In g hd l H.1 e� and w,ov1 d stand. to re�p g�t be�tefits in 
tJi'l dell":& tand1 trig! fut arc" 1tact ure tlndo S-iilft !fare i s:sues that tend to 1i.:Ji t ind u:!!;t r}' 
use of 5oupe�omputer� currently� The transfer of tet�n�l�� froru t�e .acad�tc and 
l ol! bo-r�t(]ry re!;e;ar.;h eflll "J ro nment tO> i:ndust r.)l' "Nill be as tl}p 1 d as poss l b 1 e th i�l! gh 
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't esa eoop@rr.u.he pra.jKts. Til@' ODE progr-a111 will be coord�nateld ltl'i� oltnll!'li" 
a�!Jeclc1 es to s h� r& co.ITimon 1ac111 ties where pos s1b le. such �s very 1 arg,c sealc 

int@cgrll.t�on [YLSI] dl;!s.lg• 1'ac1UUes �nd compone-At fabr1cat1o,.. 

Th1s subpr�gram s�pport5 �nterd1sctpli�ary tea i 1n�1uding analys ts . applied 
ma:thematilci�ns, co putatiQnal sc. ientisth 11os.tdoctoJ'a] fe.110�H!!i1llips arad grad.ui!ite 
stllld ent s. con iibo<rBt fng 1 n l.lfl i 11e rsit. i <eS bnd ndtl ort!l hborllltorr1 �s, Ito l""esearch 
parralle1 ��gO�ithm� fer �t emdt1c�l s.�ftware to�ls used in tmpl@ ll!'mt1ng tDeS� 
mocle-h. As doeumented 1111 thl!' [laV'1d rCommttt·ee>'s. report., 11iftenew1ng u. s. 
f�flthemu1 C'S: et-1t1ca 1 R@StOu rct:l for tho- Futli� �· pub 1 hhodl by the! N&�t1 OJJ11i1 Research 
Count11 of the �t 1 (mal .-..cad<elll.Y of SciEtBces� OOE"s reiei!il"'th prog r·�m 1 n a.p p U ed. 
mat�emit.ical sciences p1iys. a �ead 1role ht 'Support of �s.ic res.e-��rch at the 
i ote rh ce. bet'Neern i!ltiJE!IT! at fClJ I tmd c.ompuU.t:Mn.!i 1 sd e11ces. The shorhge of 
gri!ldullite stooent!'i ud JIOS't doctora11 support h thh c:ruclal area hi lb@co�:�tng seov4!!r.e 
an.d t c. u1rrent. dema,!Jd or t rai fll&d computat1o11a l s c 1 ent h:t-s by 1 ndll s t r)' h rapi cf1 y 
d'rill1n1ng the academic pool �oo thet JP001 of tule!lt aYaHal>le to ttile NG�tio"a1 
labori!ltoll"iE!'S� Tlile intemt iis. to strengthen the ties. between l.lni'ler:sitie:s 
i!lnd the �bor�tortas ans to provide sa1�1i"y support and co put�ttonal r,esowr.ces 1n the 
d1 scfp11 nes as:si)chteod 'Jo1'1th ca2p-.Jtat1ona1 st:i@r�e:e. The DOE prograJfl� w1th ·its. 
1JntqtJc M stor.¥ o-f bilis1c research ·in tllese are�s. ts. �si'tioned to prov1de :stro11g 
l�adersMp 1111 fHHng 'the "pipeline"' graduate itudies; t� pO<st-qrillduate 5<tud1es 
to research pos.1tion5o in i1UdeQfaJ and tile L�bor-atories. 

Se-verilll prDjeds. 'Nere begum fm f'f 198!) lit the 1 eve1 of between $1tO:OO.DOO �md 
S2,00Q,OOO per yur to pf'"ClVflde fot f8br1cat1on and sott��tat'e! Cf!velopment of ptu•aUel 
l!irclil1 t.ecture> ri!!se�rc.h aelrli nes. Each proj e-c:t. repres.e�ts a c:oHaborat 1 on among 
univer�itie�, n�tNonfll 1aboratorf!�, and pi��at� 1ndustr�. f��d��g to support the 
(;cap 1 r!t 1 on amd (Jp.t!ta:t1 on or these riJ!os,.garr:h ac h 1ne.s h: reqlllf .red t n o l'rler 'to 111 k.e 
thes.e fad 1 itie5o �'I ali1ib1e n researc:hei"'S <il {:. other r,mi 11er5 iti e:s �d hbori!ltC}ri e-s 
vi a e nati ona1 net wort,. 

The most advanced of the�� t� the cal lech Cos fc CUbe project 1n1ttated by DOE In 
1983. [ tr1 l 984 i!l M proc e:no r YC!:t"! ton of t hr� C:osrlt1 c Cu bll! (6- c.ub£!) 'lit illS runn 1 ng a 
�ar1�ti of se1@Bt1f1e prob1Gms. 1ncl�d{ng la�t1ce 9111ugo ��1c���tions of tAo heavy 
quark potli!lratfal � �rob1 ems 1n ast rop lily� i c:s •. .s�is.m i c expl oraU oo t ch emt ca 1 dYJJami cs, 
and t e l.f'i:liii'Clirlg sale:sqt�n hi uhted !lln!leii11'ing) algl;)rithm.. The rre.Search tr:.iJim 
SIJpported � DfJE f ndooes fac ul ty a md gradu<i!lte s·tud'ef!ts from ph}'s.ic.s; ,appH ed 

athem11t tt.s,. computer �ci ence. cbi!!li htr..v� geop�$, e�,. and enghleert ng. In add1-
t1on, Y'1s.Hors f Ot)E 1aboro.toriers. and otite r �J�n1vt!rstt1 es aN!! parUdpattng1 in 
th1s praj�ct un�Qr sGparato support. Irate] and OEC donated a larg� ount or 
equipmerJ t. to t�i s prooje�tt. lnte1 recenUy anno1mced t lte cmmerd a 1 ver�l on of t.he 
51 6, and 7�cube b�sed on trne·n�w Fnte1 80286/80281 proces sor set. Prohl� 
decompo�1ttcn amd �u1t1proca3�or softwar� 1s aYa�1able from the tal Tacb 
group� lnte rest 1 n Bltqu1 r'j r1 g the lnte1 cubes. 111!1'5 been e)!pres'S ed by .at 1 ea s;t three 
ooe 1.a,bora,torite<s and SE!{el"iJil lfl11ver�itl·eS,. ln n Hl85t a l2S process-or versi-on of 
the Co�m�e; D:lbe (7-r:a!lbe) w1s. brought up and c:ontinl!lll!S to run rel hbJy. 

R(!!iea:rcll conp1.ctH to. dato has o.Rstrr.ted th& vhbtHcy of thh ap,proar:h for tht!: 
bo ogMoous system design.. The seij1lab1Hty of 'thii arrcJJ1tec.ture to vory lilrge 
s.ca lo pillra11 �li :sm 1n ill va r1 ety of p,rob 1 e n-eeds to be ver1 f1 ec!J expo·r·1 menta Hy. 
Thh reqlllt r.t:!� ;eont1 nulllt1on of tbe curn-nt pl ans to am oxper-1111ontal llilltMne c:apabte 
of han�11 n� pl'o'blems. of re�l iistlc comll!leJ:tty.. In Fl' 1006, tlile projec.t. plalil5 t·o 
eont1nile th(f rt'tati ons� f,p wHi:h th:e Jet Propuls1,on La borat or-t .s en11� fneoerf 119 and! 
f�bric.�tiom J'e��urces to bllild a uch nore general purpose ver�ion of tte Cu�e. 
us,ing i'!i ode r11 mic ropro'f.es s.or vith vecto� fl oi!IU og paint capi!lbi H lt ie:s ( i1 :short· 
c;.oming of t�e liS� bit Int�l r:::trip h tl1e 1ft l"$t Cu:be). This eJ;per1menta� ;;��chlne 'I'll 1 
offer <11'10�1"1'\1 operating sy�tem l.ltilities thilt �tori'H pro¥ide a mm<:h note general 
en'I' ironment ·for sc 1 ent 1ff c prob llllilli soh in!l'. 
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TnC<s.e projects ri!!p reSient .s eve.-.!11 i n·,..e;s trnil!!nt st rateg 12�� Tile ff rst h .a 
col •abotr.a.Hon ""1t a. hrgc 1 Mustrt·a1 p.aitner tlrov1dinq !ltl"lgfneering design �nd 
irn p 1 �nBn'tGIU 011, wH.h � we1l n own DOE Li!bQr�toryI iw er s i ty j;lartner P·l"'l'i('"i '1 g the 
mathe11ati.;a] and computer science expert 1Se for s.ci enti fic. i!lppH ca:tions, The 
$eton� �p.-€�ents a la ge ODE support�d un1v�rsity gr��p ptoY1dinQ a�ai� tr.e 
m�th�m�lfc�l !nd com�utatio1�l ��1e�ea expertise and� gov�tn��nt spon�of�� 
1! boro1to ry p 1"0'11' 1 dl ing the- e-ng1M�t1 ng �es f 911 and i p1 ern rm tati o fl� The t hli rd fO pre• 
sents a Hrrge ·� e;.r;pe i enced un fvet'S ft.)' a'!di l abor111tor !f group us 1 ng most 1;' "off th@ 
shel t• components and far ad 'lanced in t.oe de-•1e·lop-aent of softwilrE!' for- sc.1�nt1 f1c 
�p11 c.!!l:1ons. 

The FY 1987 reque5t ]� $ZZ.6SQ��oo. Plans for additional f�cilities and 
�o1pital equ i pm�n� pr�jected fort� large proJects w l 11 be de s�r�d 
u� 1 1 1�ter years. when suit��le reseaNth ach·"es can be made available. 
Tlle F'r" 1967 .;a:pfital e�ui� ent budget �ue!;t is 

llfth the M\lent of moder111 s.u�rc.omplltors CltHI the matur1 9 of cornputa:t I onal 
t�chn1qu�s, com,ut�t��n�l ie1ence has Joined ex�er1�e�ts a� analytical theory a� 
.a.n �qual and very �sso11thl to-�1 in the ad�r.:.nwmont of ic.ience cmd te-c.h11ology. The 
EnBt� Se1e�ce �d��nc.ed Conp�t�tion program pr�vide� co putation�l �upport for 
r s ij�ch prQgr�m$ {oth�r than M.!!gnetic Fu�ion} th�t �rE!' �upporta�d bj DOE' s Offfce 
of E!'lel"'gy Rese-arch (OEII). flle�e- OE:R progr.a-s 1 nell dE! H1g-n ECJtUg)" afld �Lic:l911ir 
Ph.)' s.i c !i • �as 'i c Energy se le�• cas , and 81 o 1011 ca 1 and En v� ron e-nta 1 lt�search. Tll<e 
5IM h of tho E mo rgy Sc 1 a rtc:e· M11a ncoo Comp.utation pro arc� 

o to provide access to modern supercc11puter �ySitems, for rE!S.E!'illr� th!t 
.are hJ deod throu� UlE OER prognm!. i 

o to �uild the k�o�lcdge b�5e needed to tmprol'e cc�pu�at1onal �echnolo9ies 
_h roughout t.l'te OER pI"'g ram'S � 

o �o provide more effect1�e computacfo�al too1s for r �ystams in 
uSie bJ tM OER program�: lnd 

o o shorten tne 1 ead times. re,qui red to impli!'fllent the N:!sults of the OER 
Su�c�Ga�uter ��s�arch progr into e�1sti"g R �p�11cation$ Qnd superft 
eomputors 11if'ld syst s soft'iWarc. 

The OER resear�her� �erved by this program ar� ��ograph1c&1\y di�persed thro�ghout 
the Un1tad St.a t�s. a Bd hillvra co H abo rati-ons with r@searclt c. om urd t 1 e� overseas 'in 
Europe and Jiip.an. Dur1�g ii='f 1985. an enllla��d Cl.aJ$S V1 �orn pute r  sy�t.� va� 
f nsh11ed at tIll! Nat f on a� �agnetic. Fusi on Ene 1"'9.)' Com11uter Ce-n e r (NMFECC) to 
provide. co rnput.a.t iena 1 s.uJ)port to these OE_R programs thro\Jg h t 11�. nat 1 onw-1 drC! H'flgi'll!!t1 e 
Fus fen E11ergy dl!lta c.om uni relit i o !j 11et wo C.)1 FE .ET). 

Th1 5o ellhi 11 ce4 Ch s.s \'I COill,Pilt er 5}'$ tern ila s. been <�ery i n$trunen h1 in the �ngres!. 
of t D.e 0€ R re.5e arch progra s. sut.h as. designing i!llld ode I i ng of r: he ph)'sic� of hiyh 
po�e� Kl15tron�. dete�mirning the 2lectrc� energy band �tructuras of �w c\�s�e� of 
mdt eri lls"' e.g •• h�llvy roo m�ter1a1s, and ecolog1ca1 od'e11ng t�e ttteof)' or 
"�aunal bul1 dup of eo pQtH. Of' eommunftie�." This. enhanced Class VI camp•Jter 
sy�- ha� been operatiog �t Q��r 90% utili�atian Je�e1 (Z4 Bour/day1 7 d!ys/weekJ 
sirnce its second month of insta11�tion. 

Re-cent a ceo mp 11 shm t-t'lts. 1n th-e E11ergy Sc1 ences Ad va�tced Coornplltcti 011 a�,;tivi ty inc.lttde 
the ostab11s dur1 ng n 1(}85,. of a Supercomp1.1ter to putatfons Re�earc 
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$ 21 �,!5085 

,.698 
T 3"4� 712 

RegEJe:!lit 

Jn:st1tutl7! (SCRI} <���t the Flor1da Stll.te Ltniversity, the e..:panstoJJ of the MF(NET 'I:Qt 
htc hrde over ttmnty ( 20) e w g�g rap i co�� 1 s, it es 1 tbe add iti oo of oval" llllil 
sup.erc.om putotl' us B1""S act h'ely �figa.g od In OER resea:r(.ll proj ec.u at t�e NNFEcc.,
il!rJd the deve 1 op;�� ent o( tW:le f 1 rst t � meshar i 11!1 oper.!'ll " �g sys t If'or OP-L'Ira·tt Qn 
Ol'i! a muH 1 pra.c:ta-s sor s.upe,r.co coof 1 g:urat 1 on. Thi 5 operati Jl!J sy s.te is 
tar�eted fo� u�e �t t�o of th@ new NSF �opercomputer �ent�rs dur1ng fY 1986 
&�rod wn 1 be .5 pported by the r,l1FECC. Th@ SCIH wit'S estab11 s.heil "h a 
coo�erat1�� �9��ent to conduct rese�rth 1� comp�tatl�n�l $cfe��e rel�ed 
to the 'O'ER m1ui ont to develop ef ectilve (10 puti!!ti onal and system'S 
software for us.� oo supercomputer systeos,, and to oparrate a 
facillty. TRe SCRl installed �CDC Cyber zos c�puter system. 
;;�pprox im.at.aJ.y· 6S pe rce.rnt cf tile �yst c.!ipi!!d ty !.\',!] s sed for O£R r� h.ted 
work and over- SO%< of th1:s capllc1t,Y hard be.e-11 allocat£!d 'CO un1v�rs.1ty 
rese�r��er�. Thi� op�r�t\� ��s al�� incornor�ted �� a m�i�r �od� Qn tne 
Hffi'(:T fo·r 111a:t i cnwi de ac<:ess.. 

For F'i' 19':871 a to1!:a'l of .$10,lJ5,000 111 operat:h'tg fundi� 1is l'f!'-quesotet:d. 8asN 
on r.he li'IE!ed to balance th!' bud.yet,. funding tor the!' F1odd.a St�te C:omputt!r 
Celit&r 1�!!1'5 �n el inat&d. These funds. w1 n �re used. tQ 1)rQV1 d.8 add.i tiona\ 
netr.o.ork np111 bi 1 t tt @S for th:h supenompiJter acc,.css. progr4llTI f nc. 1 lldlng r£rt�otf! 
�!iet �ror:::e:s;sot upgrarles.. ro p 1 a.eemertt!) amcl t n stan aU ons � t·c p..-oY 1 ae a 

replacem�nt f1le m�tnageaent/mass �torage syst� for the obsolct� CDC 7600 
!IJiid 38000 cartr-fdge de11l<:es .• .and to a.llmf for Jrl\creas,es i!t t�e NMFECC for 
suf)pl1 �Jt1lHie�� sahr1esl corrrn nit.aUons Hne:s., oi!Jnd hardware 
na1 ntif!nilil1eO.. The d fs:t r1 but ii 0� of <:o�ts h : n; 1500 i 000 for neitKO trk I!ICCess 
fa�H it i� <! oo ecruipnle"lilt; S50l), 000 for 1ease-·to-OWBE!rs.h � p of .! fi] e 
man�gement sy5tems and mass stor�ge; �nd S�,o36.000 fDr leaso and operation 
of th 1Bi11t�nc-ed Cl a·ss "'l �;ompt�ter sy.s.tem. �to�er-. dua to t lile ma !Jn it.ude of 
t.he- 1 rtc re.a s es fo,.. s.o' twa r·e:, ftl.ilppo rt ��;osts. i!Jnd c;:gm�llfli �!liti o11 b;;!ndl!fidth 
up9rades.1 t� c.urtreflt 1eas.e or the ennanced Class Vl computetr system w1)i be 
conv�rted to a lea$e-to-owner�llip �rrangeaent. 

Also, It !i"culd be- li'l1lt4!'d 'thi11t SQpard'tal,y 1dcurt1tfied uder thh i11ctf\'ity is. il 
Hwjor 1ten of Equ1pm�nt. � Ctass V e�ter sys� wh1ch Wi$ i�iti�lly 
procur�d in fY 1�861 at tne Argonne National laboratory [��l)� Th1s sys,t 
'illfl11e llnl.Y partiaHy funded ill t i� progr>i!m iS •E!55e.ntii!!ll t·o tep1 ace !Hi 
E!ll;ist t n; outd�ted 5y5t eu at t Ar�L. 

For FV 1987 eapftal �qu1pment funds in the �wnt of S600,000 are reque�t�d 
to ptrQVide rep1ac€Dlent p11rts &md 1ow cas mas� >&tGri!lge p.!:!rip.�e,rail!l .at tAE 
Nl'tFEf.iC� 

FY 19'8S 

and &eo�tie�eQs 
b pen�e.s.. ,. .•• ,. 1 . ... .... .. "' • �. • $ 20, 085 

Cap1 hl Eql.ll p'llent � • •  � •• 1 ..... . .. . 1 • • • • • 1, �00 
Ccnstroct·itn'l •• • •  • •  • • • • •  • •• .  i 

Subtotal. 1 •• I·. 1 � . .... ... � .. 1 .. 11 .. M.. 

F't 19815 

$ 25,571 
11443 
7 

Th'f 5 su!)prog;r pro"' 'ide� fGr t.he pr 1 nc.1 !)a 1 �se�rcll efforts. of the 

n HJB? 

s 29�412 
1.7511 

0 

llepa Ftrnent of ERE!rgy ; t h� v.a ri tillS atu� rl)f' eli'lgi nee rf ng and' t lteo 
geosc:f e-nces, .. p� rt i colll r1J t n tlh£! lllt'S>C 1 pH IJU!!S of mec.ha n1c� 1 eng i neetrillg 1 
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el�ct�1ea1 eng1n�er ng and ansineering p'y,1e�. geology, Q�D��y�1cs and 
y, Research prroj ects ��� $el�tted for $Cien�iffc ex�ellen�e ana 

t.hei r rex:pect ed hHlg�tel"ffl i m�a;:'t on s.o 1 ut; i Olils ta. the Kati on • s eliler<Jiy-rel ated 
problens • t�1 t t 1 y to meet .:h� Nat11)n' ·s need For a.dequdte e:nergy :!iupp 1 fes 
at re�sonable costs. 

The FY 1987 request� $?.'9�412.,0DG for oper<1ting ex,pe.!l$e� a.Ad Sl.7SQ •.OOO for 
capt t.a.l �'!! i pment" p rov i ores for mi! i nta.in fng ;1 sou nd ba 1 a11ce- of act h 1 t.>· 1n cad• 
of the est.abl i�h ·ed .;!!"'ea:;; of progr fCJor.us. witn about th;; !.!�e !'lUmber of 
engineers and geoscienti�ts. pll tid pa.lh\ill in e'S.e important aspects of en•erg_v 
l"e:!ieil rtb a� r,o,@ re 1nvoh�d 1' n FY 1985. 

The ��earch to be s�pported wit� the req��ted operati�� funds 1s di�cus�ed 1n 
some below. the c�pital equipment rund� requested �11 be �r equfp �t 

ur�ent1y needed at t e n�tton&1 laboratories sueh �� t£�ting mnd me�suring 
t!qtdpm£H'1t. M(!d�d for- p1 �·!;m� proec�s1 ng rei�arc .at th� IdaJtoa �at 1 on.a1 
Engi"eering Labor�tQry ([HEL)� �arious d��i�e� �nd ac�e$�Orle5 neede� for 
rese�rch at Oak Ridqe Natian�l Laboratory oA iAtelligent �ch"ne$ repaf� a�d 
otner operatiQ�s in hos-jle� cha�ging environm�nts, �nd for detectori �nd �1gna1 
�recessing equi �nt neede� for r�earch on �d��nced s�i ic and .electrom�gnetic 

in geop�ys 1 c� at the Lawrence Berkele1 a�d L-v�rma�e Na�iO"i1 
laborlltor1�s.. 

R.e�ear(;h 

Engir1eeri ng Researc in this subprogr purs.ues t'WlJ main obj•ect1\'es tO: Qe!S!t the 
long�tenn b;;J�i<: ,..esreilrth need!i �;�f both (:urrent ;�nd f'"ure nt-rgy t (1) 
to 1mprov� and �dvance our Knowl@dg! of proe!��@S u�d�rlt1ng curr!nt@ g1 e!r1n9 
1pracc.1ee or tate purpos.l! ot etlhane1ng ene!"'lJY 1Ptoduet1on and savhg-s, prolot�1F'l� 
u5eful eq�ipme�t life; in,reasi�g the effi�iency of ene�gy sy�t�s and 
f'leduci ng (.gsts of a�e r;;wt f 011 � 'ii l e inhi 11fng ,au tp lrt. .aPJd pe rfol"'lllii.n .e LJa 1 ity � 

and (2) to ex:p�nd the te.chni cal data base and k.lilol!l'l edge· of fundi!lmeeiUl c:onc:e-pU 
f·cr salvjll'g antidp;1te.d :J·nd unfone!iieoen eng in�erin9 pr-oblems. in �nerQY 
tee 1 og i ·!'!!�.. Fu �dament u te$e-din� h 1 $ sup p.artad 1 fi bot trad1 t 1 on a1 ng 
dis� 1 p l h�s a11d ii �ter-d isci p 1 il no1f}' a rcu � Q dd '"'es. s t 1119 prao 1 I'!'IIOS �hted t.o .energy 
prod LH;.ti 011 ,, d ·1 'St rib1Jtion , �!Dd ut1·1 hat1 o, • 

The bre!adth or app11cii!tl.on and Ut.e c.harac.t!r of � r�saarch prOojects 
�pported in ��g1nee�f:nG �seare� a�e sho� Dy the i pact of t�e re�ults on 
>�ir'fous. cner!D' technC�J]ogies. F'or- i ·rn�unc.e. t�e pril!(.ipl� urnderlyinq th� 
flo·.o� of mul t1p'hase fluids (i.e-., mii'CtUNS of !Ji!I'S .o11d liquids. ) mus.t be Ell 
und-aruood � o so1 ve many prob1 ems 1 11 the �e t ro 1 eum al'ld d1 ca1 IJ(JU'S t t1es 
as •..ell a.s tn iJ;tec:ifi(. •energy supply system$� for example, geothermi'3l-to 
nuclear and solar. �esearch �� 99fiQrfc top1�� s.ueh iji t�e�e 1s es�enti�l to 
.ens••re preparedness iH'u"J flexi bH 1ty h1 �d<Jressing the Ni11tfon"s htt�re en-erg,y 
neeas. as well as ccmpetit1ve�a�s fn world m�rket$� 

To cp timi ze its i pilc.t and ��� e of funds Engi neer i ng Rese;:u-.c;h focu St!-'3 1 t!'. 

:re$e arch �a,i ,,; i ies en t:h-re� �nain categor ires � ( 1) Mechll n'i c:a1 S.C 'i elic•eS. � ( 2') 
System St1e�ce� and {3) E��1 eering �t4 �nd Analys1s. R�searcb suppor�d unaer 
tiM! ech�nic�l Scf�nr.es foeti'S irnc lrudes � fh1d m't!Chllin1.cs. transfer, 
ccunb ti Qn , !itO 1i o rte''h�ni t.s a.nd s. t ruetur-e-5o.. t1 iU!'II)g e ilnd rract.u r-e mecna. nics � and 
tribt�log.y. Sy.stems; Sc:fenc.eii i11ehrdeos: s.yste'lls .ana.lys:s., .symthe:!Ofs and co-ntrol1 
large �cale sy�tem!. 1��11i�Bnt m�chfnes 1� efia�g1Ag anviro�nc�s� and 
1nstrument�t1o� r�s�areh. Restarch under th� third fotus. Engineering Data and 
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1'\1'1� l.)'S.ls. 1'nc.lude$� tne de:otel ovme-nt of impoT'Uilot cr1tica 11)' m ahat,P.d ttata for 
ef'!crg1y cftgheerin� •. qathellatica] modcHng1 of sntems far from equHibrhl I ar�d 
modar!ll,engh•e:er1n'9 a111a1ys.is;,. s�c.h a.s analysis P�eeie-d for unde s;tallding the 
a�amics Gf non1in��r 5Y$t�. 

5�g�iflcant a��o pl15hments in Engineering Re$eareb Mav� been numerous. A 
sampI ii n<J of $ame of the i'e-ter�t aC't;oop1 is.iurrenh � re 911 ven lboe1 ow: 

o Ro���reh a� the �on-11n6ar int@�aet1ons betweQn �m1ca1 reactions 
and tr41 fil.S port p ne "ome11a il.'1 med at under$tandl ng .a5 per;ts. of gttO­
elilg'ineerfng irn,porhlll't for !!Irani m iin'ing has. UJl,e)Cpect.edly y1elded 
new str�teg1es for petroleum explor�t1om. Two m�or oil £Dmpantes 
(Te�ac;o o!llld Euon) no'N ftmd extuem'S1 on and testing of Ule <n!!w tecllln1ques� 

a Res earc� qn the f nt e r.a.ctf on bet we-en f1 u i'd fl o.w a rm!!l t �be bl.llnd l es 1" eat 
exchi! g�rs has I� to tho d1 s C()�·ery of a kC!j .s.ouree of Un<fl!!st ab1e 1101 �e 
ge.na rift iq" h these es �ellt1 c.1 ener-gy sy5iltem com1ponents.. Th i :s "'no whdg� 
w111 a1d th dos1gn of eff1c1ont. en�iron entally �cceptabln {low nof�e 
po11 uti on} lleilt exclltng,ers,. 

o Cr1t1eal laboratorJ e�per1 �nt� have revaal�d seyorc 1, 1t�t�ons on com only 
���ed computer simulat1oo of now p a a 1n r!n,lostJN!'�. Tlie r-esu,l·t.s. of 
Uth re$e!J,rt.h a ro oow u 5 ed to ll'm pro¥e c�1 c;vht1 mettilod 5 fc r .c:omph:x t.eat 
t rcln�fer prob T ems .. 

Tli»e FY 1987 request for tllig s.uiJ.progrillm will pro'!ide $14.,06"2:1000 fo1r 
Eng.1neel"fng Res,e�rdl <>perat.tng expe�es. The· avera�� level of effort: foil" 
Emgineering Resear�h w 111 1 tbus be brought ba�k to that of FY 198�. This wr11 
prov1de f{lr strctngthe:rn.�-d 1111p� Oili'I:.M:1or. of SOYt!ln�l �frorts for wl'd ch t� ft �.!it 
SLCb:staJtth1 fundhl-g 'Ita'S 1111 fV 1985� 1Ac11Jdflilg bo-th int�griJted, lf!IU1tlfdlsdpHnary 
efforts (at ORfQ� �El �ltd HJT) and comp 1 emenhry1 5oi'flo51� e ii rrvest1gill tor-in tt htl!d 
resetllrch hill Slfi.t 11 bu.s 1 ness�:!: �1'1-d ,art t.m1 \1 ��itte� .. 

The obj el;t 1 ve o1f the- (i'e.osci ences l"'eSeiJ rch ii!> t{] deve 1 op, i 111 .ilreas. perti rne,qt to 
'tl!u! nat1 1:m'·s tHIC!I"QY ilt!eds, .a quamtH.!lt 1 vt:! and! p�di ct h'O Llndfr�t.!llild i ng of 
crustal s t.r"''t ure I e.art.n IProuss·e:!: an� the so1 illf" tar�E'!:s.t r1.al 111te rft�ce i)long 
with as�oc1at&d advanc�d techn1qu�s and instrumnntatton. 

The earttl i:l:nd the sun ar·o t'het 5ourc.es o,f the 'I!I'OII'ldi''s ooergy ·supply. Tile 
el!rt"h �nd 'ft� atmosphere (l.re t�-e sinks for the w�steSJ generated b}' cmergy­
produc:hlg IJU'o(:-es $es. Thu$1 'lirlcre;;�!i.ed (n o�l edge in the Qeo•s ci e��;e:s is higlh 11y 
1mportant. to taeet 1 r..g :the fMt 1 on's fu t.u � 1:!Rf!t1J.'I r;eeds. Th! rl!! 1 s �eed fer 
the <devel OlJDeJllt of llliOte adlfaJncQd mathods of (!Jtflr"g,)' r-esour-e! r.acog!lit1'on� 
ella hJat1 on itlld u t. i 11zat 1 on.. Hw r"4!' h nead for iln enh&need fumlo!llienh 1 
Yl)der<st.a001Tllg qf tll� eo pos.itfOfll,. st·ruct�Ur&.. dynam1cs and evolut1on of the 
ei!lrt:h'so cru,s:t t!ind ho'!lf 5uch proc.es;se5 �ffed n\frt•�ri11 p eno111-eng such a:s the 
dhtr ii !!rut i 0'111 of ener,!J.)' ar:�d m i oenl resources 1 earthquake!;, 'IO l can 1c 
erupt i oM, s to rag2 ll.nd trans: fer of geoth@'i"lfl� 1 energy� thl) occ �rrerti:ie of 
foss 11 fu� h illnd the n�:ture illnd rAJttent of illqU Hers. 

Geo � i e(l�e� resea�r'h s Coil rr-:i ed out pr� m;i Jlq lly at the DOE Nat1 GRa1 
LabGrator� cs. a.f"'d i!t Ul'l1"" er�lt i e5-. 'P'If'tl�,iillm �upports. \ oTI!g r�:ng� res.�iU'"C.h 
t:hO'S,en fO'r it� �c1 enti f�c mer"1t 9-s we11 II$ ft!'; .spech� �Qng-teru re1eViJ!lCe 
to energy t�chno,l O'!J i es. For example 1 coord i nllt.ed' pri;ljects 1 r:1 yeocttelld tal 

ilg,rn1on and comt1nl!-mtal 5oc1t:�ntifft; drill1fllg l!ldd�ress d•r-ec-tly ,and 
11'1UIJ11"e c't 1y 1 port.ant 1 o:n� range Mei ona 1 Bl'ler-gy &oncerns. s� i Sim 1c ac't h 5 ty, 
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tectcnit. upl 1ft and 'inc.re.ase1' fumt��.ro11c activity �t lc.ng Val 1l!y·li'ono Craters 
1� C�li fornia hDve stiGu1a:ed d�ta1lad stud1ai o t�is area und�r t� DO£ 
Corttinent:al S:..::1ent1f1c Dr11111ng e"ff(lrt. These stl;dies i1!re part g. the· joint 
OOE -NSF -tls.SS prog r i1lll endors.ed 1 as t .re-ilr in a sped a 1 s i!.atut o ry prGv hi O'l 
(P.IL. Sta-473. Se(:t ion 323)� 

Gei>.;llfllli cal uLtd I e:s of n)igri11t1 o ill'l'd t-Aergy af'!d ma-ss transfer 
o, 

�tl"l!! 
providi g ehe knowledge �se ne�ded to understa�d t�o machan1sms �net!j 
and m�s:s transF�� in �drothe al ���toms� th� mov�mo�t or �a�t@s from 
geolr.>gk r.epos 1t,or1a'S. and the c.o11oee rrtr�tion .and 1 oc�tfon of en.erv 
r(!S.Our"C@<S. R@'s.earch in organfc geo.;h�i s.try fs. yfe·Tdi ng an improved 
unr.larsta ndi ng of the origi 11 , dev e 1opme111t and !!II pI ac m� nil of g 11:S , ai 1 and. 
cO'a 1 de-Jl<'si u and i �. he 1 ping de� e1op ill cadre of org-an1t. geoche!'11s.t'S 1" tl� S� 
ull!iver.si!t1re� 'NhtH"t! 111 �hcr-t.age has ri!Xisted for nany years;.. Studies of fti1l 
tempera�t�re gradfertts i;�l'lld tec:totrii(; nhtory of subsiding bil'51n.s. lei!!d to a 
b�tter iin<Jierstandi f\19 of tlrte de-v�lop;-.ent of energy resl.mrces in nature and 
t"JJ'!! ta thei ,. rnorEl effecti H! e:xp1oitat, on. �ve1opmetl t o.r new 9 �opll,)' s i cal 
s.t�te:'&$ and tllei r use, in resourrte ex p) arat1on a� l !.!adi�HJ to 1rnp�tov�d 
met�Od:s o 1ot.at1 n g .and defi rri n g ene rgy res.o lllid 1'0 r mode 11n g cr11SU 1 
�y�t Re�ent GeQ$ciences ac.complishments fntluae the ollowinQ� 

o Se1�1c Studies at CA. lne inter�gen.t.y. 'ooper� ive 
nillture of the relating to DOE scicllitifjc. dr1111ng act1vi­
t1es 1rr tJli.!l v1c1n1ty o tbe Lon!} V:!illey Calderi!l is H1l us t rarted by the fact 
that fc�r redei�l �qen�1es ��e in volved , One state !gency. �eifen univerSitfeS 
and one ry in an effort toHling 8ibOllt $2 • .S m1U1on "'1tl'l OOE p1rovfdl�g 
about 20 percent of tne toeal costs. This concerted effort •s attenpt�n9 to 
�in �own the t ree-dt��nsio��, co�figurat1on of the Long Valley/Mono CrQLers 
ar�� and datl!r'li1�n4! tho lo�i!lt1 ons of magrn� bodtes� over.;�ll effoll"t WilS: 
io1t1 at�d �5. � di ret.t. re�ult of tile c.areful. ni!iti on.wide· :Seilrch under tM 
auspices of the 8ES Geosciences activity for s.it�e� nost Hit.:!!�)' to fu1f11 1 
the 5-.;:ientlfi.; objectives fer colllt1nt'!'nhl !!!:dQntff1e drU11ng in1 l"'f!l9�0iilS of 

; '!lfi he�t flow r i .e. • in the Ill reg i es) • 

o f1eld Tests Car ted Out of Alterant 
le 

Tomograpny ��s become 
are rarely available far 

1 ma4] ing netion� o"" the ,eart b be 1ol!l' the :sur r.\tt! � .A 11ew t4!lcihl'l1 que for ·tnis 
purpo:se features u-se of a.gn�t1c w;:we-s "i'KI ir\jec:t ion c.ol\d c.tive (or 
5nsu1 dt Jlg) fhid's thtough bore boles t.-o a.lter ttre c::onductivH..)'. The first 
field te�t 'rola'S j1.1�t ccnpleted. The- ""fl,-efore�11 8 after11 4nd 11d1 ff'erenc.e" images 
t.learly !it'rm'll pe:rme a.ble p,t!!tlllWilys t.hrr�ugh w i.:: II the hrj &ted f I u1 d moved. 

The rrr:!q lJest for FY 1987 operati rty eo;<peli'ls QS for Cieose 1 o ces 1s -$15,. 350 •. 000. 
T� �equest wi 11 elflilible program support at abo11t the F'f 1985 leYCtl of ef ort 
�tid permit the 'Streng.tlierli ng of the s.mal11 but profoundly 1nf1ueftti t�l proj�(:.t 
on wor1d wi de effects of past a:st�rojd 1�patt�. To �h o�t�nt possible 
wit�tn th1> ram�wott. tn& Oepartment1$ the�l reg1��� Qfilling �ctivities 
will b12 lnft.1mta.1ned a!i a ke-y part of tho t rrtangenu;:J Conti nenta:l S.dent'i ffc 
Or1111�9 Progrrun. 

FY 1987 
F\' 1985 F'f 1986 

Advanced 

Op(!rating Expens.es • • • •  * .  •. • • • • • •• • • • • • • • $ lO.MS s 7,2'86 
C�pfta1 Equi p;:.ent • , • • •. � • • ••. • • � . • • • • • • • • 3-2:0 :;�oa 

Total Atl�anced En�rgy Proj�(ts . • . . • .  + 
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Ine oojective o tne �dva�cad £nor� Pt�ject� subprogr�m ts to e�plc� the 
r�"s i M I i t)' cF r;J.ovel1 , energy- re11llted concepts.. as the)' eo;o,l �e from bas f .c 
r���atcn. Sue concepts �re at an �arly �tage of ��ientif�c def1� t1on and, 
th:el'lefore •. wo u1d not qua 11 fJ f'l)r Sl!lpJKtrt by tec'imo1 oqy preg r�lr!'s. Becauset thBy 
are �rte·� an Ill untried • t'ho�e eon-r.op t� f n'Y ari ab l,:t r"@flr!2.!H�� t. "' J1t gh rri!i k; to q 11111 i fy 
for support they U$t ill S.O t"la•te the 1potent1al for an �V!i!'i1t'll.!J1 hi<Qh p!iy-off. 
Also supported is expioratory res�arch o� concepts that de not fit easllY iDto 
th� 9Xisti�9 O�p�rt ent of En2rgy prograA structure+ An �reij cf major 
progra a'th: at.rte111tto rt h t.he trln1sfler of �ucttE!!!isful proje<:ts to proper 
technolo!l)' s� su.c:h trarnsff!'rs Cite e·ffec.ted every year .• 

[�p1cratory research on mcvel concepts is needed to prov1da t o s�d for 
ti!C hn1ca 1 II nnov a.t f on. Ffoweve r., 'Such r.eS;e-arch dDes ., ot gelle r� 1 1y qu'a111:r a� 
bas 1 c re-sell rc hI wbe re title obj ec.t i ve is lo gllin kn m-41edge i!llld: under�hnd·f ng 
pro.c.ns ses il nd p "on om Bfld 1 R Ra·t urn. eoHh�r d o�s a q11� 1 ify i!S technDlogy-
reIa ted: �he H nt w1 t ll any s_,eci f1 c techno I &!l)' needs. yet to be es'l:.ttb 1 i:shed. 
Henc�. the Advanced Energy Project� subprogra� illi a very r��l voi� bet�een 
b.a S 1 C: a.�d t� C:h M 1<Ogj' are 1 &ted r-eS:eilrOO, 

Thus,, 'for exi!lilpl et severi!l navel .approa�;hes to contro·lloo fus1oA--ve-ry d.1 ffl!f'er.t 
rrom t nose �urre�t 1t pu:r!;uedl--n ave :bee11 propo-sed ilf t� f'les � tt 0<1' bas.1 c r�s ea·rc h. 
•Om� socfl approach� Know-n as "mliO�-cat.alj'�ed fi.Jrs:1on�• evoked c.ons,deralill e 
inter�s;t �nd prod 'ed � exp�'ted1y pram 1si g rosults; ho��verl thts r� ea rch is 
s.t.11l <it teo eaJrly a $h-ge to der.ermine if ml()!'l-cataly;ted f•�.siM ca.n b(3 
considered � �i�b'e process for ener�y generation� The �oncept is aet1vely 
bai M'lJ @Xp 1 o.n�d Adv anct.>d tr..ergy Prroj ec:ts s.po n�or� h 1 p. 

The mocle of ope-rilltior. for th1 s. i nt4trdhcip1 t l'liH'.)" subprGgr.am 1-s ta support 
fnd�'l'fdual projects rot ill Hl!111ted tlrne ool.n tt differs. fl/'0 ether �uibpr'Cig1raQ.S 
in it does not f�nd ongoing o�o1�t1&narj res�arch. Th� sp�ctrum of 
proj e�ts supported t 5o ver:t 'broiiid I e co pius1 g. for �x p1e • the: de•n!·] opoen t or 
new S:O·U�c.es of f!'h.etrom�gMtlc: i"a.dhtfon. new methods. of better fossil fuels 
uti 1 · :z:�tfen, tota11.}! ne� appro;tu:nes to conti'OH ed fu si em and new approa chos to 
K�l il.f' ertelf"9Y co11 ect 1 Ofl aM ut H 1 zat 1 OO•. C I o s.e coot '!:I e:t i s. �1 nU ·ned wit.h DOE 
te.:;:hnology progr�m5 to ensura !)ropor c:o.ordtnaUon. Proj@!Cts ar@' sel-ected on the­
,b3Js t s of unsoHe it ed proposa.h re c:e i ved from re 5 ea rt::l\e rs iJJt un1'1'ers 1 t i O'!i. 
1 dust r i 41 h bO.rL!tor t eli (,es;pec hi11.)' s.ma 11 RI!.D �;o pan ie$) .and nation.�1 
1 .&�bOrllit.or'i es • 

in FY !985� abo t 40 projects arQ batAg �uppottsdl whi�n 11ows a turno�er 
rat� Llf a. bout l� proj1 ects B :re-ar.. A I"'QoCant iiiC.Cor.tp 1 h l'line.nt Qof Advanc.•ed 
Enei"'>QY Projects. i � t:lh.e dem on·s t rat i Ofl , for th-e fi rs t t i c I of a 1 abo1r ator.)' �·S;Ca 1;j!! 
x�r�y laser; the ran� of pot�ntial appHcat"iolil5o 1s 'J&ry broad and hcl ud'ru 
me<ii<Ch'te, m�trcl'ithDgr.!l,pliy &nd aterii!!l:S researc.h--tg niil e il fe-w. 1\lsQ lt�5-t 
}'eillr :i a fre.c c 1�cct roD 1 as or (f'EL) &.!i:p@lr 11fl(tl\t s.upp01rted by Adv� m;il!'d Energ_y Projects 
yielded 'lew results of br&ak-throu.gh proDOrtlons� ak lng fEL a l�ad1ng 
C.!! d i d&:te Ifor po lfl'er'f ng new ge:ner-at f o !lS of part li;.le .a r:c.e l cntors. a.s we 11 lJ s 
fer otne-r app11c�tfons. 

The F't' 1987 re�1.1est for the Adi'l(lllr;� Eoorgy ProJects sub-program is. 
$9 �9l2 ..00!l ,f n op-enti ng ell;p�mses. and $3301000 in cap 'ita 1 eQU 1 vn e11 t full d'S. 
This Ill'ill rna I nh 1 n the tot.a 1 nr,�mber of proj ech 5UpPQrt ed a�t a bout 4.0 al'ld 
w111 al lo w c:ont1nu�tlon of the init1&tiv� in exploring new �ources. of 
@lE!ct r.oma.grr.l!1: 5 c rltd i .it m on su-ch 1!1 s lll.boratory � clll e. x-ray laser�. Suipp I)J't 
for Ue uon- c.ata 1y led fus i Otl effort wn 1 cot1t � n ue. a� 'S 1 igh t li e hll rlCed 
fund 1ng l�ev.el5.. 
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T� 9·1 ologleal Energy R-eos�areh (�t;iH subprogrBm �upport� r.ese(!!rcn ac.t ivitie-s 
i� bGth tne pl��t �nd microbial �'1e�c�s. '"e object1�e of this subprogrij� 
is to Gbtain tn� fund�ental knowledge req�ired for tne future d�velopme� 
D>f bi olQgi cii!il systems that .pra<Juce or cQnserve energy re!iour,es. ihe 
resea rt:;ll ternpn�si s. Bi di rened l!ow.!!rds ID1!5er!!U.ndfng biool9g ·cal mei;hiln1srJlrs. 
The progt am areas 1 n t 1l! bot illl"'1 c41 sr;1 el\ces are d1 r�c:Uy relll.tedl plant 
p-rcdiJc t[ •f1 ty 1 i llt 1ud f n9 re$11!'i!ll"Ch an the 1 n energy supply mer; a 11; !im or 
li'lhi'!J Olf19'illn hms • photosyrtt.h os 1s. i31nd Uu!· rn htcd f 1�1 d s of planrt 
b1{)energeti'c:s �11d meh bol i m. Re�e.'i.rcn on the '!itn.rdure and function of tne 
com�lex catbohydrat� that m�k� up tD� pla�t e�lt wall �re cr p�r��cular 
1nterest as tho'S8 chetn1eals not onl.,v pro•tJde s.trt.ectt�ral support for the 
plant7 but also constltut� the ajo� re�weble ene� resour�e. Re�ently, 
the t�rbo1yd�ate c�ponent� of the cell wall ha� �on lmplicat@d 1 having 
sign t ficant rc 1 es; in philt req 1.11 atori pro.:;e!is e$ • deve 1 OJ!i11ent an.:f pr1)t�t ion 
ll94hSt �chogel)s. Studi�s are :supported on the 1Wlecul.ar nedunism!i 
1AY01��d 1m the regutatf&� of pl�nt met�bo11srn and de¥��opment �hfcn �re 
ag ah d f �ct 1y re 1 .r.r. te-d to. p hn t prOd'l.ld t Y 1 t:; !lind �ner;!IY t c �re;os i' en 
efficiency. lh i.'tD1C!'c:ular o'lonts hwolvQr:l ln Ut-I!' adap,t.ll�1on of plats to 
tfl ·1 � ronmeq ta 1 st re� ses I as 'fll!'!!11 .as �l'!e moI e-eul u and te11 uhr i nter�ct ion or 
plants .ar�d i cr-oor-gani $C1iS ,, both :syr.Oiottc and Pilthogen1i c. arc li:kewh.e �r�a"! 
0> interest II.S the_eSe interactions ar-e often tloe li }ting f.a.cto"li i'l'l plal'lt 
9r"Gwt h. lll.eS�lJir·c:rn 1:.1n th.e Jilhys.io1 ogi u1 g:enet i c:s of p1 a r�ts lll'ld t e ,;�s.sod ated 
gttMttc: .K.Jlif@S:S1JOn mec ll!n1!11s can provide the inforrntion neces�illry to 
develop Plillllt ttp�s 'i'Otll S.Up-llr1or cttara.c.terfstlcs. for ,effic.ient pl�nt 
reso�r'e 

�� mtcro�1ol�g1cal �tud1es. �uppcrled �J the 1ER prog am �re prfmsri]y 
concentrat d ,n the a�as �lating to r�rmentat1on btGio� �nd tD the 
i"litera.t;ti on of microbe5 ,,.,..; ttt pl ant5., Tli)!P obj e'the of t'lle f'emeAtat'IJ Olil 
r�searcb \s t� understand. at the molecular aAd 'ellular le�el� the 
m1etob�a• COnYer$1Qn of ren��ble sub$trates tc potential fuels1 chemicals 
or Cft(!t-ni.::d l!!edstuck.s. Tile rt!si!!.8Jt(;il! l!fllphas i'!i is 011 t:he d�gr11dati an of the 
mi'ljcr bfologfr;:al IPOlYIIl rs;. f;telll,jlros.c1 ncmic lol uloos and Hgn1n. The 
degrada_ioll of thes.e �Tymer s frequently 1n.,.ahes seYeral types of 1TfiJC:iOOOi 
�ctinQ in co�cert. The r�ature cf these interactfon� ar�d t enzymes tbat 
are rQsponslble for lle d'e'Qrll!daticn prcces:s all t!!rE ac::.'fye subjec�s of 
�s�areh. �tlane, �comma end product from t .e natural de�rl!datian of 
poly�accttart(H!!I � 1s geMrat:f!il by c:uu1 R U&r:!!toMc bac.t.eria. The p.roce:-ss 1Jf 
mettt<anogenes1s and th� sr.:ll4.,y of the orga.A1·slfls f'4!SJ'OAS1ble along lrlith ttle 
study of other �c9lect � mf�roor��nfs� w�th tne poti!!nti�J 
valuable fermat�tat1ollsl ii.'�1ll �on areas. of >Special eft"on by Uu!! 6ER 
subprogram. Example5 of t�e ��tegory Qf Dla �t m1crob1�1 1Ateraet1on� 
fncl�e stwdtes en sycbi�tic nitrog�B fixing bacterf� �n� the mt,robial 
processes th4t �lter the p roperti es of sciis such �s t�e b�( erf�l proce�� 
ot' den1tr1 r1rcilt.ion of soils. 

111 c:ert.ai 11 areis; of' b1oi[e,hnoloiD' at h!it,s.t I 1� 1s bec0011 ng lfiOF"e apparent 
ttlat tne most serf s 1 irni hti on tc acbi�f ng Jl-ew geJJ-e:ti ea lly ta i 1 ored 
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't�. 

p�d�ts (parti,ul�;ly pl�nts and eor�a1n mfcrcorg4�1 s) is the lac of 
unders.tafl.d1ng of the trit!1 ts to be ;)ltored � "Urgets li). Ttu1·s rro e 
is needsd 1n ndsr5t�nding the Fund�ent�l genetics. �hys1ology �nd 
btoc �istry of l':lr!J"'I'Ii sms� Such studies IW�t b�omc mgr.e pro �nent to 
Nlan eG the ve-ry rap 1-11 pragres-5 be f ng mde i' n s.IJc 11 areas il!i dev�J1 opment and 
u-se of n".,. genet tc vectors for transmitt i ng o �., Y=l rave 1 i ng of' quen 1 ons o1 
har'l geflletic me-ssages. .;�re l"'ead .a11d expressed and otn r- molll<Pll'1 ar lb1 ol og1tca1 
.!lr'<t!!S. In f.lt.ct .. it might be sajd that the �onpet1t1 U.S� po:s1'th)Fl in 
re�ard to th@ mpplft�tion of ge��tic �m�ineering in bfote���ology could be 
lllllde nn 1 ned if h1 s.u ff 1ehtnt attent1 on ts !}! 1 ven t�c b1,1i 1 di n·g the stn;;�ng 
biologl�al d�r1tand1ng ��aded to �pply th� elegant genetfc techn1que�. 
C 1 early. t lile U. S� mal nu hJ,s a c.at::snand hlg domi n.r� n� fn respect to the genet f c 
i!l!iPects. of bi ote:c.hnology. but ,..,1tn r·aspect to ·su�'h BJrea:s of f�nnent.ttior� 
tethnDlogj and n�tutal ptodu�t� �h��stry� no such lDad exfsts. 

Two ���esentati�� rg�aarc ad�ances e�o�v1ng from t�e BIR p�Qgr� t�l� p�5t 
yea r ii net ude; 

1. The obt illlr'rhg of evi d�111ce from Jl'aman m1 �rop"rob e speetro.gr a pht c an aly-sces 
lfgn1n, tne non�a�bohyorate portfon of plalllt cell walls. 
Olttd:er-ed �r1i entation wi th t e aroma:- ic. subu:n'i ts being 
Ute- plimo of th� eel 1 wan. sucl! hJ,fonnl!ltion c.o11id 
of n� strateg1e� for- performing ch 1cal and miercbta1 

2. Tne" pigment� phytoc: n�tane. wldd\ cont i'ICI s niJ::Ierous Mrpho'l og1 c. a 1 
i n p 1 ant'S • hill!�! ly recant 1 ,y bMn s.hO<Jm to exist iii� 
one liS foundl in d�rk grown {etiolated) plnt-s. an.:l th� o�ther 
found 111 Hgt.t �rown green p1ants. The protein 

perfonnlitd 1n assoc1at1on w1 t.h c.loniflg of u� g�ne:s 
results c�uld lead to a bettor understa�d1ng of 
in plants and ulti ately pl aJilt pf'OOuct:1v1ty .. 

t hllt 
e�ts�s in a highly 

ar rallged par-a 11 e 1 to 
lead to the d'e't13lop 

degr!dat1ons, 

d'evel op:iitnt's 
t� dH ti' net 1111)1 ec.1Jl e-s , 

as t,>•pically 
ch�riilctertzat1on �u bcf!!rl 

fer tliJes Such 
11gnt developae�t 

The funding requested will permit the co��inued sup�ort o (U�ront project� 
.!1-u lnfequate fundfll!ll 1 e·�eh, 'lOth eA�.ar�ced !liUIPJI'Ort being IJI1 1o-catJ!d for 
sevsral ongoing proj�ts in the are� of ��plex c�rbonydrates aAd se��r�l 
neghteted iilreas of � 1 ant a lld 1 ti"'bh.1 �searc:h� A rt?cent li)"Pr� s-hop o.n 
futurt!! researclh d'r"ectHHII!> hlls fdentif�ed these cmrrently furJded areas illl'ld 
seva,ral o.t·har re·uard1 es a� mer11t1ng ll h1qh pdority for 
cnhi)nC·ed An cftort ilho 'NH 1 be de to rif!ospol'ld to a few of tJ'Ite 
i'lllmetroU$ w�ry qh �IJ.!!l reSeillrch oppo rtUPJ iit; es pre$ efl tly .avanab le fn 
thQS& iilf'BiU. 

n t9B7 
FY 19:95 FY 198.6 

10perat 1 n 9 rxpe:ns e.s .... .e.. . . e.... � . S 3. S30 • • • • • • .. • . • • 

Tat.al rTE I 5. i • i � i .. i • • •  ., • • • • • • ••• • "' • .. • • • 163 

ine r� 198? r�qu�St f�r Basic E��rgy Scfernte$ �rGgr �r�ttign 1i 
!4 � 125, 000. These r und.s are reqPJJ1f ted t-0 Jl rov 1i de for the pe r5ol'ne 1 a�nd otfl er 
co�ts. �s:socht,ed wHit 63 t'ull-t:1 Cl oq,u1¥ 11il TIM! 41dd 1 tiona l funds lri H 
provide> for vi tt:J im-grade (l!'ld rqerit i nc,rease!i � a ndl other 'If n crea'Selll c�ost 5 
associated with ma1n&gBlisnt of thii 5 prcgram. 

R111s 1c En�r.gy Sr. h�FJC�!!!. � s 1:1 brMd I y div� r"si fh;!d p rog rGJl! responi i lb l e 1"1:1 r 
m-nts.s f.on-cr1 cmt�d IN'!SNrt'h, t!he chief pur�se Qf wM c h 1 s to prov 1 de the 
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fundamental t1 r I� and C!n9int>f'r1 n!J tl�$e. on .,..h'ich ithe fatiolit s f :.Lire 

ener� opti1ons d.�pe-nd.. lt5o s.taff m'.l&t posse-ss. oxportht!- �over1 ng m�ny 
�ubrield� fn the ar�as of chem1�trJ. p�ysics. en9ineeri�g, �et�llu�y, 
Qeosci em:e�"" mat.nem &ti [.S � and! b i a 1 og}' 1 as we·ll as; h1 admi IiiH rat i on. 
prac:urement and financ.h 1 m iln!"d,ement. e $taff 1 s respcm:;; f b 1 E' for �eve 1 op-
t:Jent. di rect'to.n, and mo!lnllgemnt or complex tec:hnicllll prag.-ams,. ea�;.h 
lnv�1v1ng o�� or m�re ot the s�icnt1f1c �toas m��tso��d !bave. Their 
!llcth•1tte-;; include asses.a;ing lir.}entff1c 1!1-eeds aM pr1orit1e� of the pr.ogranr� 
p1a nni 1tg to meet those- 11.eeds • tec:hn i c11l revi ev.1 crf proposa 1 s from laoor a­
tortes and u "i ¥e rs. itt es • i!!nd monito ri J19 the progr-ess of o 11go1 ng un1..,,er"'sit.)' 

lab�J�ratory �. and c:on$truct'ioQ pr-ojeo.;.ts. as r;.�ell iU 
re'Sponding, to the an.)' di'!y-to-day requirements invohiP!g budget,. proi:l.lre!mel'lt 
and at er management activ1ti�. 

The resear.;.h effort iJl'IDlved' i'l the Ba�ic Energy Sch:nces progrllm 15 
extrelmely fliverse+ TJJ FY l9{1fi. for ex�,ple,, tlY r 1�200 re-s.earcn prG.]ects 
wi ll Cie underwa..)' ei ther a. It the Department's. laborato,rie:s or at morB tflan 150 
tollege$ �� universtt1e� 1n �5 $t�te�. Ev�luatfcrn, mQBitoring and 
ma"ilJ@nf!l'lt of this la.rtg� �r (}( Clh�rs� �rojects .!Ire done alm-ost ent'i r·ely 
fr001 ttle Headqllarl�·rs. a"d ro-qu1 re frttquerrt co"tclct "1 th t e contracta,r:S !llld 
h:oor�tQry �taff1. imrolving numerot•5 �or shops., p li!l'lning ecthlgs •. aM 
project af!d pro�;p-am re11 i &1.1'5. th rougho�Jt t_,e year� D" rf ng rcc@nt .)"ears ·the 
m.!lm�er of res earc 11 pi!'Qj ect-$ a.t univers i ies , with ·l'!dll.l5tr}l ana not-for­
profit org�ni��tions has Increased from 18 t� nearly 30 p�rc nt of the B[S 
b1,.1d9et, and the- BES st�ff work;la,adl per offs.He projec;t li s:1gnl 1cantl.Y 
gtel!lt.er th111n ttMt fo.r o11 labori'!l'tol'}' projec::t.. Thi'!ii h espedally tr1.1e w1:t:t1 
re'!j3Jr.cJ to enl uation oi propos.al5. tlf wllich .!lpproximh!ltely 10 !Percent a.f 
tho<.ie re·� 1 e'lii'E!d resuh: 1rl new contr11c.ts. or gr<�.nts each yei'!lr, The req!les.tcul 
staffin9 ]evel is roquircd to 1nta1n a strong core progra ; to ev.!!l��te 
researcn pNlgra 5 1�'11.1d1ng t�o5e 1n oe�er emer9fng p�1ortty area� n�vlfi9 
IJreat p!)te..nt fi!ll impo rhru;:e to e!le Fgy; to ottel"!ii ee mQ.na !lemren , op-er.at 1 on� .a lfld 
M''}otn� construction of unique res.e�rcll faci 1 ities; aDd to pr omote eoarly 
app11cat1on of t�� r�sults of this b&sit re$e�reh. 

In .addi tD the o"gofng bas1e rl'!ls@arten prog•am. t e COnQre$�1 ol'l41ly 
andated SBI� pr�rarn (Pub11' Law 9?a219) 1� a�ged by this staff. Tb1s 

progta.a h21S resulted in � i}eavy warUo;;�dl requi ril'lQ ext{:OS.fl{e �se g. O\'Htimel! 
Dirnd divef"Si10n of other �ci enti ffc i!ind i!dm'iiniS.triiti 11e staff froc theif" 
reyular d ties: tc ass�ost in tn� SB1R l!IGr1 . FY U86 i·s the fi1rst y-ear- all 
thlrree phases of tlte pr-og,.,a ilii"Q in op£Jra.t1on at tfli! samr! t1 me. ll'lh re�uH$ 
ii n fnc rea ses in t lle nuu be-rs of prGposa1s t.o !.le ,proccnad and E:!\'d h.1 ated, pro· 
c�r�ent� and projects to be moni t ored ��d ev�lu�t�d� s.it� viiits. for �ho$e 
proj,ects. entering PM'Se U � .&Jnd de'b rf efhigs requested f;ijr proposers not 
receirdng award-5. il'l"i l.l �1fo,rt �111 c:onth��e- dur11'1g F''t 1981. 

The :&ES pro9r.am .:��ho hnds tn'i!: S�ient:H'ic Cl!lmprt·i ng Staff whi.;.� lf.lt�5o 
f!S.tab1hh� to mo!inage tllfO i mpo rti!lnt ,a,ctil.dtiies r.elated ta hrgeas.cale· 
scientifl' eomput1n�� (ll tAe Appl i ed M�tnen�tical Sc1emte� esearch 
s.ubpro!lJrQm, with re-search project'S at. t@fl' nat1o al hbor�torie!l and oi"�r 30 
�ni ... eFs1itfes, a.nd {2) tile Magne-t�c Fusi1on Energy CfJmpute;r N�twork, wilf..:h 
.it•pports. supercomwters for over 2.001) ER researcM contnctots. Spec1 1c 
'lllark1o�d includes Jll5s.ess:il'flg s.c1entUic nCl�ds !l�id j)l"'�rOt·HH!s. of the prl)gl".&m· 
pUnnirng t.o meet thas:e �teed�� man .a g f ng ill h r-ge number .oif re-s e-arc.ll pr-Qj ec:t �, 
1n�lud1n� conducting peer review� ��d �valuQtin� proposals rrom 1abor�tor1es 
and un1v�rs.it ies: mon1tof"�ng t!'lr! progr@!� o� ong.o� n<J unher�fty contract� 
�nd �bo�atory pro9rll �; man�ging �ne Hagnetic Fusion Enerqg Comp�t�r 
r�otwork; .a.nd prov1dtn� �Single OOE focal point to na.inta·in liai!!OI'l with 
othef" Fede.r?-�1 i!ge-�.:;i e5 on Jlt!)11ey illt.urs. (.Ofl(;.eNI1ng lbas1c N!saarct'l arid. 
�cot s� w su pC'rco mp-u tl!!rs. 
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Se��ulo: 

'Phyos.lea� Descr1pt1on }N)jec.t 

-.A,;r;prr it Ob11gat1o� .. 

Ti t 1 e and loGat1 on o project � ae il'11 1 ines and su,p port .:� re11 con'S t roct 11m 2. Project Nt.J.: 84-ER-111 
Nation a 1 SynGh rot ron ti �M Sou rCII!' ( NSLS) 

• 

IBrook h li¥'Qt'l Hill L 1 or�¥J.l l!...abt�orat,ar 1 Upton 1 N:V 

wo�k 

lili. Date ptlysic.lll cons't.rut:tfon 'Stdrtc-.: 2nfl Qtr., Fr 1984 G. Current cost estimate: � 
Le-ss fl"Y' 19HJ PI:&O: 

4. Ddte con'Struct1on e�i� 1th Qtr.� FY 1987 
D�te: January 1986 

7. Financi�f Fi seal '(ear • 011 � Cost 

lQ841 fl 2,500 $ 2,500 s 2� 500 $ 1.396 
198) 7 't ¢00 7.. 1\00 1,1100 3.290 
JQ86 6�928 6 •. 928 6,928 6,�28 
1987 2.600 2,.600 216(]0 H. 21� 

8. Brief of 

QJrr�ll p�·ogr� planJJ1ng an ic.ipat�s the need ror tl<le insertioFl d�V'i(!:!� {w1g1JlOI''S Mcl W'l�UlatOII"!:) and be 11nes 
{1'ronl ad end boearn transport and exped ent-t�.l st.aUons) to tht! 

Q s� 

extst1nt] VUV all}d x-ray rlfi!JS. �s.1grl1 labr'lcatton 
4!nd con�tnu:tion of up to three insertioR de\lliC�S .tnd 'Sb boa 1111PS i<�; pr 'Sel'ltly anti<:ipi!ited with the fUtilil 
<:�nfi�uration to be d1ctal�d b1 progr mmat1c d�aFld� aAd th� st�te or the art at the ti e of construction. 

The proJect l!llso prov1<1es ror dll::.lgn amJ �..onstrocUoo ot bu1ld1n� $pace l() tec.hnkal l(ork. .1reas, hbaroltoriies 
and offices and proYide additio,�l e�perimental $tl!lgtng and �upporl d��$. 



A. Brief PfiYsical Oes cr\ptlon of ProJect {continued) 

Experimental Equipment 

Building 

CONSTRUCT JOK PROJECT DATA SIIEETS 

J. Tttle and location of project: Bea111 lines and support area construction 
National Synchrotron light Source (tiSlS) 

Brookhaven National laboratory. Uptoo, MY 

2. Project No.: 84-ER·lll 

A. New 

Th1s JH'Oject ptov1de.r. for an C:Xi>ili'ISioo of C!Jtperimen·t.al capabilities 141hieh ... tn be madQ avanable to �ncral users 
rrom untvers1ty. tndustria1, nattonal and goverru11ent laboratories. Ttle great�st ust ts antfc1pated to be by 
matcr1als scientists, but sizeab}o participation is expected by chemists, biologists and other disciplines. 

The new equipaent wtll cons1st of IJ new w1g9ler dev1ce and tile upgrading of a second wiggler, two assoehted 
beam lines and ancillary equ1pment; a soft X·ray uooulato,. and assoc1at«f beam lfno; al1d ;J:n 11\tr;J:red beam lfM. 
Tile txact d ees191' of this �uipment wi 1l be determined as the project progre$Ses. 

S. Hew Addition 

lhc proposed addition to the MSLS buildtng will provide support and staghtg areas. laborator1es, technical work 
areas and offices to promote nore affectei ve utiliznion of the NSlS faci1ity. The technical staff �ill 11ove to 
new work areas. aaking more space availiblc for the new beam lines. ht�ndfng the experimental space adjacent to 
portiol\'i of the YUV and X·ray storage rings ,in allow a number of long beam lines wittt new capabilities to be 
c.onstructt'd, perait additional branching of eJ(1Sting ports, and give some e.xtre.ely useful space to users for 
spoe1a1 f zed support equ 1paent. 

Tt'ie expansion will add approxiaat.el,y 56,500 square feet of now spue in a two·story addition on the north and east 
s1de>s of the existing building. 

The gi"'und floor includes expanded experittcntal areas for )( .. ray and VUV storage rings, an an9iography suite, 
laboratories, offices, techntcal work areas, a receiving and gas storage area, expanded lobby, mechanical equip­
me-nt rootas and several pubHt ro011s. A tunnel connecttng th� ground tlcor to technical work space in an adjacent 
fact11ty vUl be provided. F1rst floor gross area Is 28,912 square feet. 

fM second floor includes offices, U!c,hn1ca1 work space, design and c.onference rOOQS and a mechan1ea1 equ1pment 
rOQnl, Second floor gross ar-ea ii '2:7,569 square feet. larger than the original concept b y  4,6SO square feet in 
or<ler to acconmodate the increased need. 



Brief P hysical Description of vroJect (continued) 

£x1Stlng Fac111ty 

P u,.pose .• Scope Project 

CO!lSTRUCT!ON PROJECT OATA S!!EETS 

1. T1tl e and location of project: Beam 11�s and support. .'!rea eonHrvc.tlon 
Nation3l Synchrotron Llght Source (liSLS) 
Brookhaven Nation al Laboratory, Up ton . NY 

a. 

2. Project ""·' 84-F.R-lll 

Tho addft tons. wil  l b4 designed to current DOE energy conservation startdards and contain fire protectI on systems. 
Access by hand1 capped persons wtll be provided. 

c. 

The �':itS consists or two electron storage rings, an injact1ott systC\'l common to bath, C)(pel"imooul beam II nos  . 
experi•cntal equipment, and office and support areA all of which is housed in a 74,000 squar� foot bui Jding. 

The 2.� GeV x-ray storage r1ng provtdes for the poss.ibi11ty of 28 primary beam ports. ei.lch of which is. capable of 
iCCOIHl!Odating several experinental beaa lines. The VUV ring provide� for 16 bem ports which are also capable! of 
accommodating several experi11ents each. In sum. nore than 90 experiaenU can be carried out at one tirne when the 
facititY is fully instrumented. In addHI 011 to g(}neral usors, re!;eareh yroups c a  lied PartIe1pating Research Teams 
(PRT's) from unlvers1t1es, 1ndustry and natiollal and govern.•ent laboratorits, upon advice by a program eommf tteo • 

.,_ aOO approval by the HSLS Oepar-tment Chairman provide instru.nents to carry out research progrus. at the llSI.S 
CD facility. Their instruments are ma;de ovatlable to general u.sors for 25% of the available tln&e. General users are 
--..1 4ble to use any or tho ext)er1menta1 Hncs, PRT or community lines. upon approval of their exper1mer,ta1 proposal. 

The NSLS is operated as il user facility. This means that researchers from fHIL and other laboratorfe-s will 00 
abl e, aft�r ra�1ew of a proposal by a comnittoe of dist1nguishQd scientists, and acc�ptance by the NSLS Oepartaent 
Chairman to carry out an e:.;periaent using either the UV or X-ray radiation produced b y  the rittgs. 

9. Justification of llei!d for. and of 

The respeonse from users, both within SilL and outside. has plac� a d�11and on the IISLS facility far surpassing its 
present resources.. The limited beam lfnes COBbfned llfhh the lfmfted $pare avo!llaDh! ntakes t)(pitnsion of experimental 
res�arch w1th1n the pttscmt cotlflncs of this faeilfty unpractfcable. to order to support further devc1opment ot 
this facility 1t w'll be Mtcssary to proY"ido additiona-l ftocr, l;)boratory, and staging space. An ex:perl•Mter 
should have a choice of a wide range of instru�nents which he can lltilile for this research. To provide this choice. 
two ty�es of instru�ents are proposed: 



�utpo$e,. Jwstilf·i c�t.Hm �nd S·� llir.ojee·t�co iJUll�l 

Experimental Eguipment 

Buildiifl'!Jl 

CONSTRUCilOr4 PROJECT 011\lA SK ETS 

9. of Nt!ed fol". o·r tt 

!!!} ll:'!e 1nsert1 011 devke ooam Hnes and tfle 1nfnred bet!llll liM will J)rovide a rang.e of wavel&i"lgths aoo 
1ntens�ttes not ptes.ootJy D.r¥"a1 hbhi at bendltPl.g l!Dagnets.. Thes;e 1ns.tr�.r�m nts wi 11 be Ll!iied both iby gene'rilil users. 
a11d by enbe,rs. of the- I·ms.ertio!11 Dev1CJe leam!i ( WT":s). 

b) ln strum·em ts rot �:�eRer� 1 lltSe..s ttu11t '1If111 co mp1 em ei'llt tho� e a1 r&�dy provided. 

A. �� 

8. 

Tfle original d!evreloJJment pla!l prg.lfided for t1 $flli[!lll number of �e11ding ma9n�t he.a:m lines.. Fu:rthe:r in5tll"Ument.ttiol1. 
aha or1ghuJ.t1 A� 1'1'1 b-.:n�ing 111;8.gne·t5. -w�s tQ be ma� i\lill1 ht.le 1).)1' hrUc.ipathl!) fil.es<ei!r'h Tei�"l (P'Rl's.) •. w�o 
1 nshll ed beam line:s at tile r-iings at their expen$e 11nd made 25� of the- exper1meJJta'l ti e Oli.l the ii 1r 1 ines aui litbh! 
to i]ell'lera1 u:ser.s. llbe guro l!l'th '5 n user pllrt I c i pt..t ii on 11M far excal'lded ea.rll ei" exp@-ct.at 1 o it!l. 

D��e10pffi<C:II'It s. h1 r-ee�nt .)'�arrs, ha.s. gi\1 en a h1g� sc � ent H l c pr 1 ot"H:y to , llliSert 1· on de,vi cas. In order to p·ro" 1 (l!& this 
'impurhnt new e;<p-e.ri ment.il!l �pabi 1f t,y at the �SI. S. I t is proposed to acce] e:rate be.w lT ne cq-nst r uctian.. Fo H a w'hlg 
the- re.eo menuatioo5 o-f tba prnious1y not d stud.)' co-m 1tte�s .. 1t b ess.or'lt1a1 to prn¥id� 1r1sert1olil beil!m lirles at 
t.lle ea r Ha-st poss1 ble date. 

New 

The' des.i9n fo·r the or191ttlll t:sts l:lu11dtnu empblll!ii'za� long 'tur-tl space re��1 r�men t s fer the �cc.e.len'ltor/StQrrage 
r'dng:s rnnd the eqlllipmenrt ill!$i:SDdated with t.heiir control t�ndl operatton. Adequate spilce for elCper1mental beam 1i111es 
BI'OW!HI trhQ \fU'I' IUid :<-l"it)' st ora-g� r1 ngs wa.s. a 1 s.o prov1 d@d. Future 1 ong b&illm 1 1 ne-s. that extEnded beyurnd the 
bu; 1 d 1 nt� �ill 1 1 s wern reg.D.r-ded .as a fiJt ure cpt 1 on� 

Th� s pac·e for tht! ilC·Iil1n� and 6<xperi m ents WilS gi �ell hi ghe$t prf o,ri ty 1n i rri t h 1 de'ii i g.n. 11th114t support areas were 
p.ro·dded to s.at1sl'y r.cqultr·ements ·for projecte<l use d111ring the: 1n1t1al .YCitrs of operat.1ort. f1 poss1b1� s.:.pan�IDn of 
exper-imenhl suppoML areas. WGI"" area!j,; ;;!lnd offic:;es was i!IHO'I!fed as CJ future option . Tner.efore, only m1n1!11<ll s.pac;.e 
'f.las. '!iiven to 1ab�;�r-i!ltode�1 the �econd f1Qor offi r;e-aomiin1 strati on area. and other suppoort a.reas.. .1\ porti·on of the. 

L T1tle ar�d loeation of prn.h�e;t: 'Beam lines; illnd S\lpport ar>ea con$tr-t�t.tiilll'l 
�tiana1 Synchrotron Light Sourc� (NSLS) 
BroothaYen N.ati onal Labor.uory, Upton • KY 
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l)"ograms. MS"i'lleJJt 

CD�S�UCllON PROJECT DAtA S� 

Tft )e- and lont1o-n of project= .Bellm 11 (�es �fld support are� CO.I)Struct �oA Project No.: 
Sync�rDtron L1yht SOur�� (�SLS) 

Brookhaven National La�boratory'll �ptO-Il"' Nl' 

to comp1 eme t the re'3•1:!cll'•cf1 and d�ve1 DJHlll.!fit 
bet'W'e'e the t;!S.LS lbu11ding a"\1 t {J 

x-ray cli.peri floo.r ,,.as occupied by te-ehn1c1ans ��nt11 SijCh Ume th.at a ne�d wuld arise to �nstrument ]){]rt$ 
:n thrrot�9h �8. 

Tt w!s projet:ted t.hat dl.n"i n� U11! e11rly year5o o cper.;tt1on$� � to .,ppro1o:imatel_y 50:t of the 28 X-ray andl 16 l.IV 
ports. wuuld be <IJU1 ���d. Ci�rre-ntly, th...re are 18 beam lines oper.nti119 at the X-ray g� 7 mor-e "film be re.ady 
'fa,.. op� r!l!t 1 Oil th15 year il,-.d ar1 addH ilona� 17 ,n re h1 v ad ou s Stil'J e� o plitnn1 n!J. [ 11 'L e Vlfll , then� d I"C! ll 
op'*!'rat1"9:�- ll gore that w'ill StOori be opet!l:t1ng, ill'ltll ll tn phJ'Joing;. Tile entA1!15hi$tic respo11se of' �� 
�;r:li!�Jttr1c c:om un1tt flOit\1 for(.�<> os. to a.dvan&e the rexpected i.ate of b2-am llnQ- comstrr�.<�ction 1.11ml bu'ildin!J expLlnS�on� 
This response. coupl ecl with t.he be , i mes to be provided b)' thP. proj£!c.t .• 1 nd �i'lite:S t.hillt t e e;Kpel"imelltal floor 
v.� 1 H be OJol t �m ly c ro illde r;l ilnd add it i 011 ilil support �pace wa JJld be QS Sill t i a i. 

The· origim111 des�(Jrl &JJti(1pated I) pos!>1ble JJeedl fnr ut�•re expa"sioA.. The bufldling frilme �as d sig"ed t(} ;�tppon 
,...,. Ll third rtoor <O'f'�r t.ho o fice a•�li'linis.tration wing. Sfteo uti\lty lim�s. were k.�pt lit l�a:st lO reet lfto t e 
crJ h\1 i1 d 1n� fo und.;�t i f;Jil.. Adequdte s pact: 'N as. I E!r-t be't wlrun t I'll! NSLS bu 11 d 1 n!)IS antJ tl\le sa Qty tUkll Ertv I rOMQ-fU:.!I] 
W protedi on bui ldinCJ. 

In adi:lition t.o tl\1:! pre��i ng rteecl to return expPr1 mental fl OQif' s.p<l!c:e 1:0 its i•ntended 'JS:e� the exl!'all-sic;u� trill 
JJrovhlc:!' �dEl'quate office spacE!' far thE:! permo!'! Lmt staa f and wort u�as 
as.soti,ated llf'ith Ull! t�nt1cipated Too short connecting t!AII)nel 
o� tlite adJace•lt lns.trume��Jt�tian b1.1Ud11i1g wiH C:Oilned t he NSiLS: staging illreas. to an arreill wih.ere e�ten,s.ive ViliCuum,. 
hls.t rum ont , rutd ot!hP. t NSLS 5 u ppo rt act h' it ies ill re I o c:.ated, 



9. Pu
rpose, Justtf!catfon ana Scope: of Pf'Cl3K \ (c.ol'llinued) 

, ,711 
I, 710 

1 19 ,128 

COXSIRucTIOH PROJECT OATA SHEETS 

1. Ttllt w 1ocnlo�t of project: &ea. ltng lln4 suppot'\ area tOMtruc.t10ft 
.. tional SJftchrot...., Ltght S011t'(e (N�s)
Broolha•tn Mtttona1 LobOrt\ory, Up�. In 

of Meed for. 

Annual Costs 

The esti•Ued lneremontal operating cosh of the propond NSLS beam 1\n�.>s and support area construct. ion are 11sted 
below. Costs aNl 1n FY 1986 dollars. 

�tertil5, Supplfcs. Support Servlcos 
Eltctrtc. Power 
Genere1 and Administrative 

Total 

10. Oetal1 o r  Cost Estimate �/Y 

(Oollarl in lhousands) 
$108 

218 
46 

m1 

a. £ngtl'leerfl'lg, desfgn and fnspection. tncJudlng �(ttee • • • • • • • •  •••••••••••••••••• S 
b. lti'ICI Md land rights•••••••••••••••••••••••••••••• , •••••••••••••••••••••••••••• 

c. Construct: ton costs..•...••.•• ••••••••.••••.•••••• • • • • • • . • • . • •  .•••...••.••...•.. 

(1) Be• lfne CONt.ructton ....................................... ............... .(2! Sttt'IIOrt, ........... ....... ......................................... .. ..... . 

13 Str��eturH ...................t............................................... . 

, .. rlctltty Modttflc.atiton ...................................................... . 

d. St1.nd1rd equtp.ent••••••••••••••••••••••••••••••••••••••••••••••• • • • • • • • • • • • • • •  

Subtotal•••••••••••••••••••• 

t. ContIngenc,y... .. ..t..... .. . ........ . . ... ..... o•, ... o , • o. o . . ... ... ..t..o • • • • • • •••••••• 

Total prcJect c.ost......... .. 

Item Cost 

5,763 
lOS 

6.730 
aoo 

Tout Cost 

J 4,080
0 

12,998 

•I Esttm1tt 1s �sed on awarded conventional constr�tton contract. 
E/ htllat1on rati!S conform to the guidelines prescrlb«Kt In tht Department of Enei"'S)' Field Budoet Prouu Chepvr, 

�gust 1984, wh1ch are based on the material$ and labor data conta1ned in the [ncrgy SUpply P1annfng Model and escalation 
ratt$ forecasted by Dlta Resources, Jncorporc..ted (DRI}o Current eosts have been escalated bY S.6'1, �.9Y.• 6,4) and 6.7% 
per year on bellfll \tne construction for F'f 1984 through FY 1987, and 6o4S, 5.4t and 4.61 on conventional constrl1Ct1on for 
tv 1983 through F't' t98S. 



11. RettiOil o! Perfo,..nce 

Fun.4.!Jlli.J<:hodulP PrOj(!:ct Funding FundfM R�gufrelll(lonts 

!!...l� fV 1985 

0 

0 100 
0 1.396 3,:00 Ull 

SOD 
0 

500 0 u I '100 
o ... m s 6,628 8,Z14 1Zt':M 

8,211 

2. 

Tot•1 

CONSTRUCTION PROJECT 0414 SHEETS 

I. Tltlf 1nd loc..tllon of project: Be• Jines lnd support irtl constn.ction 2. Project. MG.: 8C·£R..Jil 
Matiottal Synchrotron lfght Source (ftS.LS) 
Brookhaven lbtlonll UborUOI'y, t,;ptony NT 

lft$tr't.fon dtvtct 41nd bea111 Httt c.onstr-uction ts untqut tnd ttler"tfort the conc:eptual desig�t, final deSI911. us�bty 
and t01t1ng wt11 be done by the staff of the Nat.10ttll Synchrotron Light Source of the BrooUta'len N�t.fo"•l 
laboratory. Conlj.lOnent parts wMrever posstblt ttil l be hbrluttd by Industry llllder fixed pl"iC.t<l co•pet:tt,vtly 
obtained procureF�tnt ac.ttons. Some c.o•ponents ,.._y be fabrtc.uU!d In the e�fsting shops at BNL, It is aho 
ilnttel pned that other laboratories, private consul UnLs. ond 1ndustrhl1 ff ras w i11 be used tar adv tct" on spec I ftc 
probltms. Oulhllng design wi11·be on the basis or a ncgotlat�t<t architect-engineer cootrac.t and rts constrvetlon 

Mill l)e b,y a CQ!Ipetttfve1y oMained lum p  sum Gontract wl'llc.tl -.ay be pha$ed. 

12. of and Other Related 

Prfor YBars n 1986 FY 1987 !££!!. 

• • Toul proJt<-t. eosts .... 1. lot•l ract11ty costsco Coostruction line 1,396 I 19,4?8Item• • • • • • • • •  $ 3,290 s 6,>280 $ $$.... 

1:1�� 
CP,O••••••••• , • • • • • • • • • • • • • • • • •  0 0 0 D D 
hpenst FundH (quipment....... 0 0 0 0 0 

0 0lrwtfltortes .••..•••.••••.•• • • • •  200 
IT;lNToul f•ci1ity costs........... 

OtMr proJect cons 
(I) UD "I!Cflur.r to c.:QGPlete 

constrijttiOft of be� li�es•••• SOD 0 0 1.900 
(b) OtMr•.•••.••••  •••.•••••••••••• 0 0 0 

lOLII funding• • • •ot""r proJ ect 
project funding• . . • • • . • • •  s 

https://wl'llc.tl


12. IFun:d 1M Sc]iidu \e af Ptoj �c.t Funding and llther Re l af:e !i F-un�1 rtiJ�equi tegent s (cant i nul-d) 

. . .... . . . . � . .  

1 43i 

Ex�t1o" �t�l Pro!ect Fundt[Q Funding �eguiremcnts 

CONSTRUCTI� P�OJECT DATA SWEETS 

1. Tttle �nd lotatfon of project: ae� 11nes �nd support qrea con$ti�tfon 2. Project fl'o, : 
rtat1onal S.)'l'14;hrotroo 1.1ght Sourc.e (N.SlS} 
Brookhaven Nattonal laboratory, Upton, NV 

b. Tota1 related tu:11d1 ng re�Y1 retnent test i m�ted 11f� <If pro.jec.t = 11 ycillri ) 
l .. Opetratifi1g costs .. . .. .. ..... ........ . . ... ... . . . . r. . .. .. . .  . . . . .A. .  , � 432.. . . . .. . 
2'� p,-ograiTJllat1c. opo1r111t1 ng exp-enses d1 rect 1,:� r·elBt·M tu thE! fad 1 Hy......... 0 
J. CapH�l equi J:aent not ll"ehted t1l construction b-t�t rehted to U1e 

p�g r.an.mat1lC 1:!-ffort., '4! • • • • ., • • • • " • • • • • • • * ! • • • "' 1 • • • 1 1 • ! i 1 • I' tl t It> • • • • • • • ., • • .., • "' 0 
� � GPP' or ot�@f" construe U Oll'l ·reht�d to tM pro9rannat i c er FGrt.. • • • • • . .  .. • • o 
5. Other 0cost5*·��····�··��·*····••·�··••···ii�·�·y··········-·��·�·····'·· 

Tot i!il other rlr! lated ilni\Ua 1 rundf ng requi II'E!Ilents........ I ..... . ... u n • u u 

\l. ��rrativ� ot and Oth�r Related 

a. Total project fu.nding 
1� Total F�4;iltty 

{a) Co stru,t1on li�e it�� - � �arratl� r�qY1rad. 
(b) CP&DA- no n�rr�tive req�1r�d. 
(c) Exp�nse funded equipmen� no n�rr�tiwe requ�red.• 

[d) ln'tentof1�s - l·t h a:nt1cipated thl!t ul"!ds ,..fll be required for the procur @"nl or spedktl proc;es.:S 
spare5i. 

2', Otber project fundlf\g 
[.111) R&-u necQSUrry to tomplete. c�mstrud:�on - f nds provided h1 the NSLS R&D budget. Ms Hem gi,.,es 

est1 ates of tl\e R&C nec:QUCII'.Y' to dCYC! 1 op IJte monoehromu.ors,. .ni rror o:ontems. targ'l!t ch�mheofS, 
detectors i!ind s.upere:onducting s.tructure� for nigh fi,clcf wigg�TerS �nd undu]ators.. 

{b) Othe-r - n¢ nftlrrat 111e I'E!i(Uired. 
b. Tot� 1 ��lated fund1 nog requ� remcnts 

1. Opera 1ng CostsA· R�re w111 be an �nnual req�irement of addil onal mat�rtals, supplfes, and support 
sa:r'lices aS$OC��ted with the new beam lid�. Al:sQ, there lfll bP 8 !"etquit�mel'lt for increased fadlltY 

leetr1n I pOWer. 



and 1u��t1on or proJect� �nm construction 

Explal'l�t1on of 'fjiai lifD]fc"t Funding Other Rehttd Funding Requir • (c.oniinue]I 

lines 

Cor�STRUCTION PROJECT DATA SH£ETS 

�IFT!tie �nd � pport �re� 

Natio�al Sy1chrotro� Li9ht Sour�e �N�LS) 
Broo�hav�n N�t�on�l laboratn�y. Upton. Nr 

13. Narratlv� and nts 

2. Progrmn.:�ti c op�r'at l1'1'9 elCp.:tnses directly reI ated Ito t lte hen 1ty • no Rarrat. he roqu 1 red. 
3. Capih1 equipme t not reliH�d to con'S 1'\l�t'ion but rehted Ul the pf'ogramm.a.tic. effort - no t1arrat1,1eo 

rC!qu�retl. 
-'1:. GPP or other co.ns.tructio11 relat4l'd tu U1e proyr 1aUc: tlffort • M Ba.rrllthe required, 
5. Other costs - no n� rt��Uve rooquircd. 



GRESSIGt� 
CCI\I.STRUC tiOW" PROJECT OATA SHEETS 

f�iR�PPtY RESEARCH AH0 DEVELOPE ---
BXSIC E�tR�Y sciENCES 

ive miter 

�l-.-1f �1l�l�e--� �-d70l-o-ca�t�i�o-n- c�f�pr -����C't�:��Ce�A�t-e� r'f�o-r-Ad�w-a-nc�e�d--���l���MTa�l�s -.--------------,�·.-.P�o�j-ec 't-..��. :--�B4�-�E�R--� 11�2 �----­

1. F1na�c1a1 Eifule= Fhrn ?P.ar 

Phl.S1Ci!i' n�scr1�t10Q �roJet1 

�u.thorizi!!lt1on� l\i}pr-opr�.!'lt1nns 

G.. $ 40.,. 250 

oblig(lt.ions 

s �0.25{1 

9.290 

D£PART�Nf Of f�fRGY 
1987 CO RODGET R�QUEST 

(Tabular dollars 11 thounnd�. N'�rrat al in 'lllho\e dol hrs.} 

l��rence Berkeley Labor�tory, Berkeley, 
California 

Ptevi ous co�t �$tlllkl. Lc ; 

3a,. 06 t�o ph)':s i ca • c:oostruct1on $'Lilt'tS7 4th Qtr. FV \ 98.!1 Current cost �timate: t 4U.4�0• 

Less. FV l984 J.IE81P: 200 
-1. Date construct too P,!'ld"S ; llth Qtr. FV 1988 

u�te� January l986 

Sc 

1984 $ 1�760 $ l. 7(i0 '5 1.7'60 $ 43/
..... 

19U5 9�2909,200 1,�4�U) 
198/i Jl.,DOB 11 ,OOEI ll.,OO.A 10; 171 CJ1 
1981 10,5-GO 10.1560 10�560 17 ,5l2 
1988 ] ,63? 7,632 ?w63Z 10,675 

of 

th s1 o 

B. Rr-ief 

Th Co�ter for Advanc�d M�teridls (CAM) i� comprised of two res�4rch l�boratort�s. �is lS a eont1� at1on of the 
FY l9B4 request, Center for Mvanc.e.d tliliteri<�l$ (Cit ) , .t�nd "tlich tak� fnto cons-fderati<Jn t.he- rectm9endat1ons. of 
the �d boc review Ptmt!l. 

flle Research Labori!ltories wf11 rnv-o� vu trr.u new 1 aho.ratory cll,t".pl exes ,i]t lBL+ tho Surf.ac� x tPr'ICC' itind tatily!ii !:i 

lilborator)' (SSCL) and the Advan�d Mnerhls l.aboriltory (A ) . 

The CAA facilities at I.BL wiH be located oll lllheT'"Sit}' of Califol"nia property adjacent to the B&r-k�lO.Y CilmJH.t<>, 
w1thto of thct l<n'lrPnce Berteley laboratory. The proj ct. wtll iAclude the consc:ruct'ion of new fad1ftie._, 

https://cll,t".pl


r. fh'e a111d locatFon of ---c�n,tH MYalli-ted 11atflt'lalis 

�i'f£! lPliys � pt li'D.it!ct [ nu@d) 

9. 

'N I 
... 

·afld:s 

cv,er- i nsu1 at 1 olil; e:..;teri ar 
board h1terior wll !.Urhces 

CONSTRUCT! ON PR()JEtT DATA StlEETS 

i c� 'lese ri i-on of P &orrlt 1 

.and th.e i!.IU!rath)ll �1. !lind add1Ur;ms, to, exht1ng faci 1 hte!i.. Plant aM site faei 11 ti.P� will c.onsht or� 
a) 1mprovane Bts to l amd • 1ru:: l ud i ng gl"4l<li rng • d'r�1n,age. pav'i ng • Hgltt� andl w.a 1 kways ; b) a Cl"CW Sur-fa� Sc 1 ence Ji!nd 
C�ta1ys.1s l.�bor�tQ1"Y (SSC'Ll \:lui 1ding (.appro:..;imilh1y 47 ,000' llSF) 1 1QC41t.e� nc;u· the el(i s.ting ilteria]s i;�nd Molec.ul i!if" 
Scien(;e; Lmbo,-.DJtor-y ( 81.1.1 'i 1 d1tlg 62. h c) tM llh' 111pp rox 1r.�a�tcb l30 .000 6Sr bu! U i tRQ,. t e M va11c-M Pl8 te r14 h IL.t! bo rtttor.)l 
(AMLl; d) the exte�1on Gf �Kisttng util1ti��. 1ncl�ding electric�l power. watP.�. $eWage? gas. Qnd c�wn1c�tions� 
iJIFid' e) !Jtiln<.fard ,e!qllfjment i!lnd .!ipe·l:.'ft!l) flld Htl M 1 neh.ed1 ng Ooff1 e:e lind lt!bQrat<n•y fllrni'hre lind �� ipmenr, flime 
hoods , vent i 1 at i ol'l and temp!i!.ra.tull'� �1\U'u 1 �qu1 nt � 1, iii bo ri:ltory d.1 agnos.t i cs i!lnd ; nstrlllmenttll.t f 0111 equ f p111e111 t , f- � 
p�ot�ctiou eq�1pmQnt and comput�t1on �qu1,ma�. · 

The Sur-fa!:�e S£ i a!ll!:e and Catalys 15 Lab-oratary vi H fle 1 ocated ;lear- tliB e:<i st1 ng Materia 1 s and l'io 1 cc:"lar Sc1ef'lc�:s 
��j)oratou (Building 62.). The 3-'Story 'bulld"ing win 1'1llv� � ri!!!1nfo.-,r:ed'-c[)Tlc,rete- frame. s e�r wralis! �ffle r.oof­
and-f1oor structuf€ �uppcrted on �pread foot1�gs. Aud1tortum �nd adm1nistratfv� ar€a roDf� �ill utilize mEtal 
dock on $t�ee 1 1'trl!lm1tt9. 1ho floor ,n i'l.'n \s ap,:.ro:< i�Jli!tel 1 9-S x. 150. feet. 

wi11 �an�;�t of a $in9le 11ght-1abd�tory building. lbe prop�se� follr·story 
j!II'\Oll1di ng a: f1 rst f 1 oa.r 'iii th a liiClin entrzmce 11t the grl!:de 1 �el of the bi!� � 

•o�t�\n-gs etfhttt 1 n the cast ail'l11 the w.eost dir�ct�ons at'OUrJd 
will cons;i'St of poured- tt-plaeo r-e1nforccd 

( non- bearing) 
Ulr<llt!Jflout. 

be pai rJtod 9YJl!>Um bO'ard. laboratory 
top5 and r:onst.ruc.t1on. BtJ1ld1fl9 

ltteat"ing 'lentilli!iting 

p'T"Q��tt: fl)r 

La�rc�ce Ber��lQY labor�tory, Berkeley. 
Cal H'orn1 a 

Tb� Adv�nced aterial� l�baratary 
huflell "9 'lil'1 111 oe!::l.lpt il h 1, � 1 side s t t& 
etf the hi 11 � The bui'lding wf 11 wn:sht of tW(!l rec.taR1}Ul Qr 
a central co� 'lfith ill steel fr str ctura1 system. Follll'!dat'ftms 
cGfic�ete c�fs��ns� 

F'll!t B t1u on UH!! n«W bill t1 di H"J� 11 t nc 1 tide: � -s-tandard lnrHt- LIIJ roof 1 ng 
wiiiHS of prefinilshed pilnfll:s Oli �'trill �tw5 ( jnsuhted cayity): ilii'KI gyps 
Aco�stti cc1l c.eH 1 ngs wi H be ne,ede(l in �rt.a'ln ureas; othe'!'wise c�i li AQ'3 will 
fUrtlihroe �.nd fu� will be cOfilnetrelal �rOduc::t'S '1!11th i)C.hl/i!il ka11-re$is;hnt 
eTenitors W�i n be riltE!d for 6000 lb. c..lp!llc1ty' sui tCI b�@ for Ci:!J'I"t)liCI'Q frei9ht and JlilS s.e�tgers. 
and G.1r torJd t1on1ng (li'V'AC) ne-eds w111 be mat by centdt"al stat1.on a·1r-handlinq IIJJIHs, drili�·-thf"'ough c::oolinq c::oHs., 
retiJiif'll fan ufil·iu .a11d e(:cm her- contr�ls. All �UtpP1l' and return �ir w1n be duetet! • .1'111 :buildtn.gs lllil� be 
�11ipp�d lfitll autOOtati>c f1� spt"1nikler and ahnn systet•S.. Ut111t1e-s \'IIH� I:Je extended frl:lil nearb.)' ex:i�till'!J plant 
:S!2·rw1ces • 



rtl'e-aAif1ocat1 of proj ct= Ce"ter for Advan�ter-1als - -------t. -ProJ ed No.; 84"-ER-ltZ 

-g:-·Purpose Justtrrcoi'Jt1on Ne-ed for, ririd'S:cope of Projec.f 

I f y 
pro 

t�ch• n" 

1 
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IJrOcrairl 

� 

41dv1SO 

fona t 

on 

CONSTRUCTlOM PROJECT DATA SIIEETS 

lavrence Ber�eley Laboratory. �rk@loy. 
Ci!!l i for11ia 

.. or 

Tj• r ') r·crs l:lG rcll CP.flter is oof 1'19 propoJS:f!d as il .!llolj 0'� ,$ c ·��t f ·fiG . redire-ct ton 0 f the �!W!" o'l't:e.Be.rk E! ' Lahor.J t ury. Lo 
i!ddn�ss a · v1 tal I'!ati ono�� 1 fl<!ed • t-n ac.ce1 eril te bas' c: re�ea('ch 1 n lillil 4r� that 1 ses med HCI-t.em 1 mpAct on h 1 !JI•­

o1 ugy 1 nd•ti"' tr 1 es • �nd to fO$ ter c\ er ties between nat. iona 1 1 aborator y res.e:otn: hers and the1r co Linter parts. 1 n 
i ndustrloli I Md UllliversH.y ,aboratories. ThP CAr� projer.t wfll hi11ve t'NO mdor object1ves.: 

- To en��nce understa�ding, tbrouyn long-r�n�a bas1� r�seatcl'� oJ th@ synthe�1s. charact@r1z�t�on, al'!d propert1e�
of advancC!d mdter1aH. n suppor of u.s. u rgy-rl"'lated aru1 n1gh-tecnnology lnd str.)' •. 

To provide ach'anced tdc111t1cs for research rf!ining of additioni!l qra dtr()te student� in physici!!l sciences and 
eflq noo ri ng fie 1 d s !(7tal to lP. S. Pl i g h- tedmo I D9')" t ndus try. 

Tre C"M project II pl"ovi�e the moder-n tools ar�d f"(.iltt1 s required for roak1ng possible l!laJor advanc. s ln ener!)y� 
related c1 nd h f!J h-l ec hnoII)(J1 nduit rf es b.Y eyrovi n g t.he sc fe�t if i c undP.r"ta r;di ng of t e under 1 ying c hem 1 ca1 and 
�ll,y-s1cul ph�n ""that 1nfl�tenc.e both materials .and dewke behavior • 

.,_ l� r sef!rtll 1 aboratorTes e m4Jor ct'ElpOiJ�Ilt.S of the CAM:: 
CQ 
-..:( rhe- SrJrrdc:� Sc1enc.f! and Catalysis Laboratory (.SStL). A labor�tnr,y clevoterl to surhce and c�:�t.:�ly�is sttJdies using 

stat �of-the-ilrt instn.lllenution t(!c:l;flllql.it-S. 
� The lldv.unc:e'cl �\:It ria 1 � ldbo ra tory {/III'IL) • t\ 1 il.tJ.or.atory deYotc-d to Intoerdisd 1J 1 hlilify study of Uw syot nc� ts. and 

ch�r,je ttdzation nr energy-l"'elated. high-tec:hnol&gy, and stri11tegic roa. orhh:. Tn add1t1on. thcr?. wi 11 be 
rese{l�h on the design of high-lec:1mola'!J)' dev1cos ut1lhi11g new material$ and the dl"'sig!ll nf inno'\'atiH� deflices 
for the ch�rott£!rh:ati on of .atar1at s-proparty rehti ons:hips� 

6oth L o SSCl a ru1 the AI" be b.ascd on strong pro9r6m s t. M L a 1 r at1y (!,; h 1: at LJI.L. Ot er �� ll!fll�tt t'S art!' camp1 ete1 y 
n�w. but thPy too build on experience and per$onnel alr@adY at LRL anrl at the adjace t Un�v�rs1ty of C�liforn1a 

c tni.JliS. rh(! nr�t CAM research assoc1ated with the above W!l<i ifliti�Jted 1n FY 198A. 

BLH;aU$e or U1e pr·cs-s1ng need to reta11'1 h1gh-tecl'trtology leadership. the proposed project scftedule calls tor thA �tart 
of construction in fY 1984 and the com�letion of 11 l ac111t1cs in FY 1998. Oclay r.rou1d e.x.tC!nd t a time aL ••cit 
re!leotr't:h resul L!i Cdn be getJi!!rett�d and tr ttsr�rretl to U�S. industry. �CAt' Advisory 'Board c posed of scitmtiffc 
leaders rom industryT universities. aFld Federal la�borato fus will tbQ L.FIL. c1H'ector on C/1.1'4 sc.1eotlr•c progr-)111 

Set el�y 



Title location ol for Advance<J Jo'�terh\s 

9. Purpose, Justtt1cation of Neea for , and Scope of Project (continued) 

$40,250 

COIISTROCHON PROJECT DATA SHEETS 

t. and fU''Ojeet: t<!nter 2. �roje<t Xo.: 84-ER-lll 
l�wrence Berkeley Laboratory. Berkeley,
California 

direction$ to ensure that CAM basfe research addresses Americ.a's long.Nnge high-technology n�ds. The CAK 
affiliates� consisting of major research tearns frOfYI 1n<:tvstry and un1v�r-s1tf�:�s, will partiCipate inCA"'. The 
following cost estimotes and oix among facilities aay vary depending upon the research and develO P11&nt progress, 
t»..t docs reprts.oot. the current plan. 

This proJ�ct will be. eonstruet@d at t.he Lawrence Berkeley Laboratory which is non·Bovern!flent owned proot"rty. 

10. Details of Cost Estimate 
Item Cost Total Cost 

a .  fftglneerlng, des1sn, inspec-tion and adttfnistration...... ............ .. 
b. Construction costs.................................................... 

4,485 
23,864 

c .  

d. 
Stendard eqt.tipnent.... • . • • • • .  • • • • • • . • •  . • • • •  . •  • • • . • • .  • . • • •  • • • • •  . • • • .  • • •  

R:eaovals and relocations.............................................. 
6,120 

600 

,.....
(0 

�. Conttngenc1� at approximately 15'4 of above, .... ....................., 5,181 
Tota1 estinatcd co·st• • • • • . . • • • • . •••••••••••• , . • • • • • • . • • • • • . • •  

CO 11. Kethod of Performance 

Conventional facilities cngfneertng design wi11 be- perforaed \mder a negothttw.S Arch1toet/£ngfMer subcontract. 
Inspection a.ncl some eng1neer1ng will be don� by LabOratory personnel. Constructtoo aM procuremt'!'nt wl11 be 
accoapJ fshed by fixed-price subcontracts awarde.<l o n  the bash of c.cmpet1tive bids. 



'ocatton oT proJect; a1s 
·� 

Tr. F iiding Sc:hedlll'e or PirOj@'Ct fuod1ng aJid Other Rehted Fund1ng Rl:!qui i�Y�Jents 

ill 

. • . .  , 

$ l,6lltl 

J 

I,IS3A 

3�962 
10.1 r• 

10,114 

"fj,.66"0 

).3�2'43 
[1 �22 

17.522 uo.o15 

1!13.100 

w 

28�300 

140,450 

Sl9.40o 

4:31 $. 4.279 $ $U ,951} 

COrts.TRUCTION PROJECT DATA SHEETS 

1. Ti Ue and Cf>nt.er for Advanced Hu.ter1 �. PrQject No.: 84-ER-112 
Lawtenca B�tkel L�boratory. 8e�ke1ey, 
Ca 11fornh 

H 1984 H 1�85 FY 1986 FV ]9<87 FY l9B8 rot.a r 

" • T o'h I p ro.j �el cosh : 
1. 'fot�1 filcility C!DStS �/

(a) canst r11c.t1 on lh1 H 
SSC.L............................... $ 6.212$ 1.022 $ 0 

0 
.,442 101675 o10,2'50 

(b) PEl D •• . . . . . . . .  . . . . . . ... . . . . ..  ,. • .. • .• 8 192 0 0 0 200 
Total project costs • • • •  �· · · ·  · · · · ·  ··�·••••• 145 

fl 1984 FV 198S v ]986 H 1987 FY 19.88 f'l' 1969 

b .. Other related r�nd1ng re-qu1remftflts 
(est1mated l�fo or proje,t; 25 year�)
1. Progr�at1c �search.................. 2,300 2,800 3.200 6.200 10.500 Hi. 500 
2. Capital �quilfl":!ent rehted to 

. . •pro�r�U c research . • . . .. . • • l. 300 600 4(i0 2,600 1,.900 
Total . . • . . . . .• .  . . .  · ·  · · · · · �• · · · · !· · · · • · · · !! ··+•• · · •  rr:100 

J! Jnchdes E!'Sc.lll�ttion to l�po·iut of constr\lc.Uon for i!ll c.onvent.iona t f!!d 11itiies o1111d compCI'urldl!d 4innua1ly ro�· 
special rncilit�e�i �Y 1996 3.8\; f� 1987 �S+O�; fY 1988 5.81. 

AML•• 10.67S420• . • • . • . • • . • . . • . •• . • . • .  . ••• i .  

https://Cf>nt.er


CG�STRUCTIO' 

T1t1B �nd 1o,at1on cf pro]�ct: �e�tor for Advan,od ��ter�als ,2. Pr<�}ect No.: 8'!1-ER·U2 

U. Narrative E:w1an,;�tion o- Total Project Funding Other Re,lated fallldinv Requirements. 

•r 

t� 
pr-og.rar 

programs 

s 

PkaJECT DATA SHEETS 

1. 
Lawrance Ber�el&Y Labor�tory. Berteley, 
Ci.lll1 forn1a 

and 

�- nni!lll pJ'Djed fundtng 

( 1 J The �or elements of the CAN faetlfty ba�� bfnn dose�tbed tn lt�m 8. 
d4!!t�1'11'1� ned a!i fo 11 ows � 

{a) Construc.t1on c'r t.he S111rr.tc.e 5G19ilt:ll! �ni:l cat.alysu L4bordltory begU� in April 198!; and wi 11 be c_001p1,ete:!il 
in th� Second QYirter of fl 1987. 

(b) Tlle Adv8ftt;t:!d Militerh.h lr;�btlr<��t:ory bui ldi 1'9 i !.i s<t:hedul ed for T1t1e 1 rfl\fieill 'lin the se<Caild qLU!.rtetr of 
F'r 1986.. Thf!. proje-c.t w1 H be sch adu h?d to � equence bid pi!c'k.ages to n1 nim'i ze -di srup i: 1 on to ex 1st 1 ng 
programs anlil const��;.tion congest1a" .and' '1'::.0 opl1iff112e fal�orab1e b1dd1 ng; cond''itians anlil '""Dtrk: l e·rn�l1ng4 
SHe M d pa�hges wi n tJ 1 et im it:Ple 1.111 rd q�.H'til!'r of FV 19.S5. Btd 1 d i1151 cons uCI!. i Q,. 1!1'1 11 beg h in 
the f1rst qua rte r of FY 1987 an� end 1n the fourth quart r of FY 1988. 

0, b,. Oth�r re 1 ill ted rund'i ng requi N!!Tlents 
Q 

Tile annui1 .:osts of ttle �em etllt 1 :f u:. program are 1 nc reB s-e-d prC)gres!li ive ly tc bu'il d up a 111 g h qua Ht.y rCHi c,a rc� 
shff far the CAM laboratories. Ftmding i l'l the arly _years of the proJect 1 s ma.iinly to attract superior 
senior scienth:ts to le�d tile <!'ellt' scient Hie described 1Jl I'ti!:l 9. The'!ie reS:e<!lrchers un be hQt,�5e-d 
initii�lly Dn the Unhers.ity 'CafilJUS illd then iin Cl SSC:L B:1111ld�ll!l trntn llll c:onventiMlll fac.illties a� 
complet�d. The w1 n Cll!.pa:l!.d tn th'f! htter ,)'e.aJrs of the pNlject tQo i��;.lwl:e: the full (:OTI'Ip\ement o 
sci ent'lst5 and techni�1 �ns. The (.iiiiP, 1 tal eq"1 pn"nt neods rel�ted to t.hfs research 5tZI ff btJi 1 <!up reflect 
L<ibttrato,ry e.x_pe-denc;:e that n�E�ero s. labDr.nory equip'"ent furns wi 11 be nec-4�d llt the 1eve1 of appl'oxiiiNitely 
2o; �f t e operating progr� b�get. lhe$e amou�ts �re �ugmented in the f1r�t two years to t� � inlo �ccou�t 
sta-eup eapit�l equipment needs. 



1987 CO�RtsstoNAt BU06Ef R E�ES T 
CONSTRUCHON PROJ I:.CT M"t )\ �HI; IS 

u� RG Y 5 UF'PLY RE sE:Aifcil Afllt"OEV EO!ri'HE ff 
QA�ERGr scrE�CES 

rorarrath� 

Stanto·d 

A-[ �rl fnitiated: 1st Qtr. 

st a rt " 

I. r1nancial Sched�lc: r. hc.a 1 1i•�fho ri 

Ph�s1c�t l�t1an ProJect. 

Aeero�riillt1ons 

U2.!B3 

ObHgat 

0 

orPA.'llliEriT OF ENERGY 

{Tabular doll&��rS I tho••sanas. materfal 1o -;�holP di;>lhrs.} 

1. 11tlc and locCJtion of prQJject: SL11.nro d synchrotron Hadiation LilbQntory 2. Proj�t No.: B"l-ER-113 
Enhil.ncement 

Linear Ace lcrator Center 
St ilirt f 01rd ,. Ca 11 ifor-1111 a 

0 

3. Oat� Ff 1984 

3�. Da e ph.ys1 c.a 1 c.ot� !i-trwc.t 1 on : 2n-d Qt r. F't 1984 5. Current cu�t �st.1 �te: $1J,233 
Loss FY 1983/19.:t4 PUO: •lOO 

4. Date co �tructi� ends: 4l r. �� 1987 
Dat � January 1986 

Ye11r za t ions ions CO!tts 

19S4 s 1.240 � 1,240 $ 1,240 $ !>44"' 
1985 7.�13 1,413 7 .. 413 2'.661 
1966 2,463 Z,IIGl 21> o\6 3 !t.160 
1':187 1. 717 1, 717 1. 717 4.4�tt 

...... 

6. Brief O�scr of 

ihe s�.,nrotd Sjrtc.hrotrnn R.u.d11litlmt L<3boratory (SSQL) Enhancement Mill be loc:at� a ti1� StanrGrd S,)•ndwoti"'n 
���didtlon Labr;:11·aton•. SSRL �$ colocated with the S.tanford Uneoar A.cc:�l�r·�tor C@ntar (SlAC) on stanford Un1v rsH.y 
p�operty that has been lea!ted to th� Dep.artm �l or En�rqy. 

Tile SS�t. Enhanceme t project .ri ll bu:1ude be co s:tructiu.1 o naw conv�ntio�1al an<J rese�rcll faelltt1e5 anl1 thP 
alt.oration of and itdd,tlons to e"<is.Uny facn itie� for the purpose of providing ltrashigh brightncs5 S}'llchrotron 
rCJd1 at i on fran t nsert f o" f1El'�' f ces ( wi gg 1 e rs. and uJK!u 1 �'ton ) . 



ef Pfu'$ 1�a Uiscript"i P reJect { <:ont1 fiUea) 
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Be� 

Seya-MiJIDiOk:r!ll 

1DQt�STIUfCT J 0 N PROJECT DATA �EE'IfS 

l. Title and 1 ocat ian Df pi"Qject : Stallr1'(}rd S,YncJhrot r·on Ri!id tat ion r.abo rnor.r 2.. Projec.t r4o. : 84-Ut-113 
fnhanc;rSl>ent 

Stanf�rd inel� Atte1erator Center 
Stanford, Califarni� 

B. Sri l Olil of 

Tlle project t-s rdhid� into t'hr� mllijl!)r part·i OQ$: h) c:an5tn.u;:t1cm af tlll!!1 b@am H11es. ono on the .SLII.C Pt}s.1trr"On 
Electron Pr�Jject (p,£P} 5tora� rtng and .an 18 dt!grea be 1'1Aa on the Spea� s.tor<��:ge rh'lg; t b) alt!!!:raUof'l of the 
e1ectrom storage ring SPEAR for htgh t1ux syn�hrotroA radiat1o� r@$earc� and (c� co�stru�t�o� of t��� 

convel'tltionilil ·fllicHit1eS� tWD PIP Peam Line FacHit"3e!i and a Labarilltory/Offiice/Siilop :BuHd'tng (LOS) .• 

ill� Beram 11 nes. 

{.1) PEP Bem Unes 

The P e�ectroP1-pl)s1tl'"on s:tota9a ring h o�errat:ed b)' the Stanforil L1ne-�r A.ece1eruor cent�r fo.t tne 
sttJdy or ehlmcntar;y par-t1 cle- physilc.s. In ih presemt coof"iqura.Uon f't c.an ba useftJlly o�eratedl fl"l;lll B 
GeV t� 18 rGell� a.Hhbugh the major-ity of tbe pr-ogram ha,s. focussed upor1 ,r-esearc;h at l4 Ge\'., During the 
na rtUi.l rill nn i rn� ,af the m�chine , 'the e] edron r��miil pos.Hran be<ilm5 tnft synchrotron ntd i aU on fron w1th1n the 
bend log pagnerts w1 th phOton tH'Ierg 1 e<S � n exc�s.s of 100 KeV. 

This Jl'r"ojr!c;t illl $0. includes fumH mg for ins·tal Hit/on of t� .2f:i-pe.riod, 2Rmet.er rilire reartb cobalt ulld11l�tor 
mi'!lg mets an a S.)'IJI!le t.r)' H'l"'a 1 g,h L it et'l on 'l)f ttl� if�£.� !.tor-211� Mng t(!;S.u U:1ng 1 n tinA!! 1'511.1 Si:S 1 on etf ptu;.too hems 

pe�ked riit 13 :lC.e\1 when tile machine 1s running at 14 Ge'�. libssba.IJar diffraction af'ld ultrC�·hfgl'l ene-rgy 
resall�tio x-r-ay sutte fng research w1l1 be pi;!rfonned on these bean li11iles. 

{2) E1ght�!n De��e Line 

io rCrOmplement the h1 !Jh x-:r-�y energy prograin on t 1e PEP storiiqe r1.ng; SSR propos:es ta. condr�ct a 

1 ow-·ene �"lb photoo ben -on the SPEAA: stt�nge rhg • on the n3i ofo�<�:.cc:l Ge:Z z;:uri IHl 1 f1 Bldg • 131. SSRL would 
rela(.atQ h@' G!.x.1S:t1ng, noc!hr(J(J}At.ar ft'om Beilm lin� l. a!'d c:o�·s;truet a ne\1 boam line 
t r.;, n:s,po r 5-}''S tefQ COilS h't 1 ng r>f two sliCe e s:s i 'l'i!< focuss 1 ng m1 r-rors .. 

https://noc!hr(J(J}At.ar
https://2Rmet.er


6. 8r-lef �llYiical Oiscrfptio n of ProJect {con£in ued 

0 

CONSTRUCTION PROJECT DATA SHEETS 

1. Title and lo<ation of project: Stanford Synchrotron Radiation Laboratoty 2. PrOjKt Ho.: 84-ER-113 
Enl\ancement 

Stanford linear Accel�rator Center 
Stanford, california 

b. ltochin� Improvements 

(1) lteductieon of SPEAR Emttt.ance and vertical Aperture �equir�nts 

To obtain approx1,.ate ly an order of ma!)nl tude fncr·ease in Spe<-trll1 brl11ta nee (rOll a 11 beM II ncs and to 
more effectively utilize insertion devices. the injection systen and the electron optics or the storage 
rfng w111 be modified. This will achieve a factor of approxim.1tely 3.5 reducti on in horizontal emltt.ance 
411-d a factor of approximately two reduction In vertical �perture re quireme•nts at wig9ler and undulnor 

1\) locations. 

c...> To accoopHsh the proposed reduction in sn1ttance, SSRL has initiated thtt desfgn olnd fabrication or a 
current shunt for the four rocusslng nagnet.s located between th{! injettion1 ktck:er magnets. usir.g FY 19S3 
R&O operat1ons funds. SSRl -.111 also complete the shunt and lnje<:tor modU1catfons, and modify the SPEAR 
sextupol'" pOW@rittg syst('lrl. .At present. the SPfAR sP.xtupole magnets are divided into two fami 1ics. each 
of which is powered independently. To properly correct for chromaticity effects in low emitt.snc� con­
figurations, the SPEAR sextupOI� magnets l'lOt<J to be dlvidod Into four indt·pendct'ltly po•cred familfes. 
Th1s requfres two addftlonal power supplies and add1tiona1 cabling. 

Rea1hat ioo of the full beneftts of too reduced em1 ttai'ICQ and reduced verttca I apertu� r(!:qu1 n!IIICnt 
requires an ieproved beam position oonitoring systen for the storage ring. lmpn>ved monltorlny and 
control over th� orbit will result tn redueced cross-coupling and better steering of tfle SSRL $ync:hrotroo 
radiation �ilms. 

In addition, IIWdifi�ations otnd �dditions lrilJ be �!lade to the SPEAR lattfc� to facilitate compensat;on 
for the increased nUilber of wlggler/undulator magnets thbt will be l•pleme,nted 1n th� future. 



PhYsical Description of P�jeet (continued) 

COilSlliUCTIOM PROJECT DATA SHEETS 

1. Tttle and lotat1on of project: Stanford Synchrotron Radiation laboratory 
Etthancement 

Stanfor4 L1near Accelerator Centtr 
Stanford, California 

s. Br1ef 

2. Project l�o.: 84-ER-113 

lit present the stored beaa in SPEAR is perturbed by ground vibrations which couple into the SPEAR magnet 
supports, eausfng sma1 1 llmplltud(.l, low treque11ey (4..12: Hz) oscillations of the electron beam. The effect 
of th's 1s to caust vertical bouncing or tr.e synchrotron ra41ation boruns and intensity modulation of the 
flux tran$Mitted through narrow slits at the e>:perimenhl stations. 

rne present level of "bem bounce" will be reduced by making use of electronic feedback systms to detect 
and reducc the ampltttroe or tht beam bOunce by a.pply1ng tnagnc>tic corrections to the orb1t at each beam 
line source point. 

{3) r�ew liMe Electron lnjectJon System 

lhe lnerica.n University proposal to construct a new electron oun and inje<:t1on system will be fund� fn 
FY 1984. This gun fs designed to produce hfgh curreflt, long pulse lel'lgth (approximnely 1 •icrosecond) 
be�s or low enC!rgy electrons su1tablt> for use 1n � nuclear physics research progra.. 

SSRL funded the addit1on of a •dtopper• to the gun 1n ordtr tor the tnjection systet'J to have trte 
capability for producing short pulses (of about 1 tlanosec:.ond In duration). This addition will allow th� 
gun to provide tow current beii!IS, up to about� GeV, suttable for electron injection into SPEAR. A gun 
�ith th1s capability will be advantageous for use durfng SSRL dedicated operation of SPEAR since it can 
prov1dc tflOre re)1able injection ll'ltO SPEAR at SORIII'hat lower operations costs {t w11l also allow 
ded1cated operation of SPEAR during parts of SLAC's sunmer shutdowns. 

(2) Beam Stabilization 
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0. lirieF Ph,y'SHd Oescr�pUon ot Project (cont1 nuedJ 
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reqw 1 res 
buried 1nto 

The Laboratory/Off i c.e/ Sho-p 
d�Sl{J ad to aecoo11¥'101tate at.thlt:ies. displacl!d 

CONSTRUCTION PROJECT nitTA SHEETS 

N 
0 
CJl 

St�mford Sync;hro L ro Rdd HIt1 Labo ttl Lor) 

St�nford L1n�ar Acceler�tor Ce�ter 
Stanrord. California 

c. CoRvention�l Construction 

(l] PEP IBeam Lin� Fac1Hty 13 (PBf 58) 

The site at ��P has been chesen for the firs� PEP Be li e 4nd lhe �ssoc1at�d facl11ty. lhe site 1s 
just within Ute �Jt1stfng SLJ\C: 1eili�e boundary .and it ""• � 1 not be l'le'e�!iili'Y to i!!cqm.lire mor� •a111d frcn the 
UA1 VQ rs.1t)' 1'or the hd 1 i ty. Tile s fte req;u-1 r{! s ill ret a 1 nI g wa l1 fnr the ac:(:es s ro 111d ,. se rv I c 1.! yard aoo 

PBF bulld'in9 wl\fch �Nill be h"H burled hlto the PfP ritty e6rt shhld1ng \IIIO't; 

The PBF 5B wn 1 be 4n e..:per-1 meRta 1 ha 11 w1 t h thre adjn�nf ng ra(;C'$ a iJ partial me zz.an! e • The ha I I ltAd 
ruon aroas �11 be 2,900 sq��re f�t: th mozzaniOP will be 600 squate feet, ror a total or 3,500 s�unr� 
feet. 

(2) PEP Beam Li�� F�c1lttt lB (P8F 18} 

100 1 t e at PEP � s ooen �;nos en for the 'S<ecomd PEP BEN�m Line GJld t�e ass.oc I at ed he:: i 1f ty. The site also 
11 relill1 nhl9 w,a H for the ac.cess road � serv 1 cc yard a1)(11 P6f t:u i 1 a iny l'llh 1 ch w• 11 oo t.h I"Pe- f.ou rths 

th� PE'P ring �,orth sh1eltllhg 

(3) laboratory/Ofrice/Sbop Bu1ldfng (LOS) 

Bt.J 11 d J ng ( LOS) ...1 11 b� a three· story. 31.500 qros� s.qua re reeL buU d t 119 
by boam line,s in tbe 'ex istfnu, SSR:L bu1ldings� rts liell as 

hboratory !if"'�I-. �ssodi!!t,ed vittt S!H amd other �RL c.oos:triJcthrn programs� 



8. Brfef '§Ysical Desc ription of ProJec t (continued) 

Purpose, for-, Scope Project 9. Justification of Need and of 

COIISTRUCTJOII PROJECT DATA SHEETS 

1. T1tle and 1cx.at1on of proJect: Stanford Synehrotron Radin1on labOratory z. Project tto.: 84-£1t-ll3 
Enhancement 

SU.nford Linear Accelerator Center 
Stanfota, ta11forn1a 

Th� ffrst floor wi IJ consist of a Vacuum Cle-an Rom, a Beam Line Ccmponent Assee.hly Shop, tt Machine and 
Wcldfng Shop, and �ach1� shop ofrtces and storage facilities. 

lht second floor will consist of Six light laboratortes, each 1800 gsf in size, with the following 
fun�t1ons, respectively: 1) electronits. 2) computation. l) biot.tctmology, 4) v�euU!I .. IJltra.v1olct 
resea.rch, 5) metrology and 6} x-ray research. Provision will be made for 1ater addition of tlfO chem1c.al 
ftJOC hoO<ts and ho toxic/acid wast.e disposal systems. 

The third rloor- will prov�de up to 43 offfces, 4 11brary. a conference rl)()e) a drtlftfng rOOI'B, 4 lounge­
lecture •rea, and seven work ro�s. 

Over the P<lSt daeacte, the davelo�nt of synchrotron radtation hn led to major advances 1n a (ll.fM>er of different 
scientific and technological fields, but particularly .aterials science, condonsed matter p�sfcs and chemistry, as 
wen as the btological sclenc.es. Each order of 111agnftude Increase in photon flux o r  spe.ctral brilliance ach1eved 
during this period ha.s resulted in qualftatlvely new experi�nts which provide previously unot>tained infomation 41ld 
,vleld now understandings. 

The liDSt signfffcant recent advances in photon flux an<l bri11ianc·e have been. or will be, the l'esu1t of: (a) the 
development of insertion devices (wiggler-s and undulators} at SSRl and (b) ill:l()rove.tlenu 1n storage ring 
characteristics {reduction of emittance and fncreases 1n current). 

As a result, new stor�ge rfngs are presently being planned which are optimfzed for high spectral bt11lfance and 
photon flux through ut11tzat1on of tnsertlo� devfcQ�. rather than bendjng aagnets. for the product1on of radfatton 

https://sclenc.es
https://chem1c.al


rpos� Just Hi 1 o Qe�a fc•r. 4!fld Scope of fSrcJect [ ·c:.� t � n1.11ed l 

ut"li�ing 

1 

fdrth 

COtjS.TRUCTION PROJECT D"TA SHEETS 

1. Tit]e �nd lcc�tion Qf �rojectt� Stamford Syflchrotrofl �adiation Labcr�tory 
fnh.,f!cemef1t 

z.. ProJect Ko.: 84-ER-UJ 

·illld tilroJJgh the ad1ireYement of' erl rene1 y 1 ow m i t't.�n ce s. and higil cu rrenH. Tlles.e rf ngs; ar-e als.o optimi�ed or 
s.pe eH' 1c. spP.-<:.t re 1 r-eg i Dll:S thro IJ9h choi ce olf stored e 1 ectron energies+ &ener.11 ll)• • s tored e 1 ectrt1n ·enett�it•e':i al 1. 0 to 

l.'S. GeV t!i'e utiT u:ed fo·r u'J trt�:-high b.rfl1 Sance son x�ra:t alld vactJtJm ult.rav1ol&t {VU'I') genorat.1 on who r-ca'S r1 ng,s orr 
gte�ter tha� 3.0 GRV ar used for �ltraR�igh brillia��e x�ray gener�tfon. 

l�e SSRL 1m�rove=ent� des�ribed her-e �il1 r�pidlJ and economicalTy yield m�jor increa�es 1� �he pnoton fl�� �nd 
spectral br111iaoce av�il�ble �t SSml i1n all spectral ranges. mn �ddition; x-rlly �pectr�l br1l)ld11Ce f�r �eyond 
thos e adriewed or pr-oposlt!d elS:ewhere h t.�e world will be obt.ained. The SSRL oons.truct ion w'i n 111-su i"JJC•relll�e the 
time aYa.H albl eo for dedic:; ated 'Sync ttro·t r"OO l"illd 1 a t.1 or. op{!I'"at i or1 of too s to raget r 1 Ag SPI:AA 11nd in c. r�a s. tho 
Brfrec t heni!S s. Of Lit 111 tal t 1 on [I r heo r-ad1 illt1 on • At the S-Mt.e t 1 me I it w1 n p I'"O't'1de for testj "g i!ind deve l Op!liQfl of 
1nd1�tdual 1A�@�t1on dovic�9 as WP-11 a5 t�� tecnn1ques; for many i �ertj1o n devices on one storage rjng. 

Ttle e.xi s ti 11g Shn ford Synchrrotroh R.!!d iat ion Ubotfi. tory as Dl!lUta111d1 ng I.I'Ser fae 111 t 1 e s. lha t can be drltmo:�ti call y lllnd 
qu i!c k1.)' i rnproved 1n 'the h�tn:l t.-ray region I thttre-by pro�·1 d 1 ng rresearcll�rs w1 th unpara. He 1 ed photon brigtrt.n&ss O'tC't' ilil 
extcr�d d porr-tion of too electramiligrtetic spectrwm. A past 1(1()-fold imporoveme-r1t tQJ :iSR inten�ity "in tflle �oft :1'!-ray 
re-![1 � oo i P1 yo] wed the i nst.a 11 illl 1 on illt SPE Al o( a pennlUI enit mayRet unrlu l1111tor c onc·e 1 v� !lind bu 11 � at LB L. A c Lu·ront 
I'.BL/SSR ..;:olUt.ontion W'il3 provide:� SO-f>Cild 1mprovemerlt 0'1'�1" the <@'l'lth(!> enet'yy N'JA'(Je bHed em 1111 lHL-deYeloped 
wiig�l-er. Theroror�. 1t is logicoi'l� t� corn.inwe j·oi.nt {!let1vitia'S to r htpro.v SSRL hc11itics as. a c:os.t­
eff�ct��Q way of proY1d1�g researc�ers �ith additjonal adv��ced ta�l$ to �amp�ement tho�� a�a11ao�e �lsewhere. 

Tbils. projeet ""'i 1 T me con s.tructed t��t the SUnfor"d L 1 near A-c.ce hu·ator C.Cnt�r l!flt1 ctt I s non�So\11! rnrnt!ll'lt. Olllfl� prOJIIlr'ty .• 

Stlln ford L f IIE!'IIIr ,1\c ce1e I"'.!Itor Center 
St DJtllf-ortl • G.ll] I o'r1111il 

9. Pu I c: �t on-



lO. Oeh11 of 'to·s.t Es'Hmilte 
lt'e 

_,; 12. Sj]' 

don 

OO�YRUCTION PROJECT OATA SH£fTS 

1. Title and location of project: Sta�ford Synchrotr�n Radf�t1on Labora�o ry .2. ProJ 'i::Ct reo .. : a.a -ER -113 
Enhancement 

Stanford Lfn�ar Acceler�tor C� ter 
St�nrord, CalifDrn1a 

s 

CDS,t. otal Cost 

(it) Engi neeri 1'19 � cfos; i 9" .. and i nsp�ct1 on •. � • � • •  � . .. . ... . .. . , 1, 899. .  

(b) Con.struc:t ion c;:.osts .... . . ... + ... B _., 367. . . .. . .. « . . . . ..  i •• • • • •• • • • •  .-J 

(e) Stand ,a rd equi pm�11l . . .... .. 300. . . , , ••• • • • , � � •••. ,. ••• 1 • , .... 1 • • 

{d) Remova\'i and ��e1o.ea't.ions............ .• • •• • . . •• • 100• • •• . ... 
(e) Contingencies at �pproxim�to1y 19l of above • • • • • • • • •  � 2,l�9 

Tota 1 � t1 melted c:osts: ... . . . . .. . .. . . .. . . . . . .. . . . . ... . . . .  . . . . . . . . . ..... , ... ,. • • • 

11. thod of Pertarmance 

The SSRL special facilft1cs cn9fn@��1ng desi�n will be done by Laboratory (SSRL and SLAC) personnel� as will m�jor 
techni�al eomponont construction �nd a�seobly. r�ch� f.c�l c ponent constru�t1on and rubr1tatiun wilT be by a 
cQmb[nation cf SLAC �bop� a�d �Y �ub�ontract� awdrded on the basis of compet�tive b1dd1ng and �an��ed by SSRL !nd 
SLAC personnel., 

Conv�ntional facilit1e! engin�ering rl�sig� •fll be perfonQ d part �lly under a negGti�ted �hi �ct/EngimPer 
subcont ra.c.t � b111t p1:" 1 11:rU �· by Lhe: s.LAC Ph m. En91 :neerh1g1 Dept. on a "be�t effOort-s• ba5 is:. l.nspect: 1 en �nd some 
er�gia�ri 1'9 wi H be done bj Laboratory pe.rSioi'u'lel. CQnsltructicn and proclJI !"  mo-nt w111 be accompl hDed b.)' lfi;��ed-pdce 
s ubc omtracts a wa·rded on t ha b-as f s of comp l!t 1 t h·s bids.. 



!.1 £ncludr!s esca1ation to midp(Hrlt or tor all conventinoiil 1ac1l1t�I;!S and co pounded am1ually or spcc:ial 

PrOJ�Ct 
!fit 

T2·. Fu:r.d1n9! Sdtelilu1e o� Pro!t-r:t Fundtnp Tt�or je�a run31n!l �Pgui 

l I s 5el 6 0 $ 4,468 
1�! 7,661 i3".I�o lf,468 

ROO 0 300 

1 .. .. . . 

[xpl.tmat'ion Project Funding Funf11ng keqllirt�ments 

$ l�B.l 
12.633 

ll900 

CO SfRUCTLON PROJECT OAT� SHEEtS 

]. T1t ll! c!tltl loca�io� of proje,t: Stanford Syn<:hrotron Rlldi iit1 on LabOI"�tory 2. No.;
£nhllne f't 

5 antord linea� Accelerator cent r 
Stanford� ca11fornfa 

and !:!d l"eliJcnts 

n 1�a,., FY l9BI5 FY lSJBfi FY 1987 

a. Total f�'ility �onstr�tt OA cost�; !/ 

SSRL Enhan�anenl . ,,  • •  t! W + � j.t'<j ..... ol ll_. ....... 11 11.- 11  544 2 �6(5L 
r,otal a�ilfty �QI'J!>truct1C)I� co-st. • . . • . •.• . � 

b. Otoor �woJec.t ttflding: 

SSRL R&D•················•·�••·•······•··· BOO 

Totll' R&D/S artup., . ••• , ,. . . . . . . . . .  � • • •  goo 800 0 300 

Total Project Fllnd1ng •• �·••••••·•············· l 1 ']J14 s ],�61 i; s. u;o \ 4,468 

13. N.:1r•·ath'C! of loul and 0 l'ler RPhtPd 

RP. hhd Funding Itequt i'"@mC! nt s 

�. T� a� Proje�t Fundfn9 

(1) The major �lt�a�ts of the SSRL Enhantement Project h�ve b�en descrf�d in it 8� 

84-ER-113 

iotCil 

12 

1�900 

« 14.713 

construe 1or• 
fa,111t1rs; F1 1984 N/A� FY 1985 6.2�• and FV 1986 So.5i. 



CONSTRUCTJO �ROJECT GAlA SHEETS 

L T1t1� and lGut'llon or project: SUnford Synchfl'ltlt;ro Radi a�Uo111 Laboratory 
Enh.;n'lit::Eme-lllt 

S�nford li111ear A�cel�rdt�r �nter 
Stan ifg rd"' C<111 I i fOI"Iil1 a 

ne 'rundtng p:rofile.s \llll!re. deteruined as. follows: 

(a,) t SSJtr.. the PEP Beam L'ine wU 1 l1e ac.compl1 sf1ed c:hJrtng tli'le- tHst t.wo ye.ars, I provements to SPEAA il:re 

s'hedul@d for the 5ccond yea� and t� Laboratory/Ofr1ce/Shop Bdtldl 9 Is ��neduled for tn� �e�o�d 

and tb1rdl yen� ComtPl1et1on of tl"le PEP Beam Urno Fatfl 1t,Y 1n tt111 o.ccur 1n the tldrd yeoilit .. l!md 
<:ornpletion of the PE:P lelim Une lB �; H otcur in tile fourth yetlr, 

{2� Othe� p�oJect furndfng 

lal lns�rt1on Dev�ce� an� Beam line O�t1cal Elements R�O activitf�$ in�lude fn-vaeuum uodwlators. amd 
adYance beam 11ne eo ponents suitBbh For ul'trtJ h1'!}:h bH 111.1}:ncill' phot�n ,beams. 

(b) SS�L RID ts r�lal�d in �up�rt of the �onstru,tio� �roject 1nel�es pr�tot�pe dev&\oprnent a�d R�U on 

te�hn1cal ccmpon�nt�. 



A.-E. i nith!ted� est"imilte: h.ii�0-

7. F 11n;;mc:i"' T SohE.!d11le: F'1.oi'tif Yaar" r1 zit-1 ans ;ll;e_E raE d at 1 Or!� iM1 i 9iJt? ons- � 

.. Stat 

·f Phrs1cill1 Desc:.r'ipt ProJect 

1. Title1� d lot31tioo of project; Ka.ns.as State Uni\1 r-s.Hy. loJJ t'l)111s1on Pbystcs z. ProJoc.t No.; l!l!io-ER-403 
Fild 11 ty. �"anhilttiln. IK"Ill'!i �s 

3. Dil[e work Bt Qtr. F'f 1965 5. PreviO:us cost 

J .  IJatB ph()"sical c.om.�tructio� 5-tal"ts: 2nd 'ttr, fV 1965 6. Cl.l.treat �·o� t ocs t I te: $5.028 

4. D11te tons.trut t. ion ends : 4th QLr. f.'r H�i8S �te: Janu11ry ]986 

AUtlio 

19'85 l 2.000 s 2�o-oo $ 2,.000 J 100 
l9>86 1,828 ltR2S L,SU �28 
19<87 1.200 l,:lOO 1.200 2:�100 
l986 {I 0 0 1,,900 

Fitlll!lll'Cial !!iclledlille is ba�ed on the ne .Governmen·t: fundlin9 ll.s$ot1a.ted wtth thl 5 project,. In .Hray 19e5. the or 
Ka s.as Lf'-9i <il at.u re 11pp rop l"i ated S 1 .. 1 00,000 for the �cove�� t 1 o111a T c.ons t roct ion nee es s.��r·y to hous-e the lllf'W c.�paM 1 iti fl1!. 

8.. 01rf co of 

The James R. Mi!�DQ.Iil�ld li.aoorator;o wi 11 be exp.andect to htmse 4l new OOG!iter ac.c::elerato·r aJid a new lQW elilergy h1ghly 
charl]led ion S!OLu·ceo� 1\ 9,000 sq1�arP. fo�t ��eJ;tent rtdd'itiion will oe requ1 red to '-o11se tlles.et faen H IGs. Tbe 
il.ddHianlll po•wer requi rement �s 100 KVW+ Very 1 i tHe �ddiiti Ollrtl wrttell" for coal hlg '111 l 1 be req1d r·Bd. 

https://tlles.et
https://Ka.ns.as


1. htte and 1oc4£1on of project: Kansn Stato Unrverslty, Jon Collisioo PI\Yslcs 

e. 8r1ef PhYsical Description of ProJ�ct {contfnued} 

2. Pro]e<t no.: ss .. ER-403 

P urpose. Scope Project 

COIISTRUCT!Oii PROJECT DAT� SfiEETS 

Facil'ity, Manha ttan. Kansas 

New equipc���ent to be installed in nell basement addftion includes: 

A .  Cryogenic ion source including electron gun� superconducting solenoid magne-t. magnet, acceleratingAnalyz,ing 
coluM aoo Mam line apparatus. 

8. Supen:onduct 1ng linear acce ler-aeor fneludcs resonators. a•plHiers. power suppHes. Rf' centro 1 systess, 
superconduct1ng solenoids, liquid n'itrogen systm, liquid he11ua ri!-frigerat•Jr alld storage dewar, accelerator 
control conputer system, data acqv1s1tlon and datil reduction computer system. 

9. Justification of lleed for. and of 

The constructfon of th� ton collision physics fae1lity, together with the ox1st1ng atomic physics capability at 
Kansas State University� will constitute the Institute for Atoaic Collision Physics. The project will involve 
con struction and Installation of (1) an advanced source of low energy highly cM.rged ions or the CRYEBIS type and 
(2) a UNAC booster cocnpdstng twelve supercondtictsng spltt.-r1ng resonators. £<•ch or these two addftlons wtll 
function as an adjunct to the extst1ng tande•n van de Graafr in ways that . along �1th a dedicat�d system for h1gh 
speed computation and data analysis. w111 have the capabflfty to stud.>' tOO atomic physics of a spectrum of iOfls, 
energies and in the world. This wHl open ne'N areas of atomic (.Ollision physics. allow longintensities unm.atched 
beam th:e eKperfllents. and provide a fOI'Cfront environment for tra1nfng yoong S•Cfenttsts and encouraging 
in t erd1sc1 p 11nary cross-rert t 11 zat f on. 

This projec.t w111 be constructed on t:he Kansas State Un1vers1ty c"apus. non-Government owned property. 



f1 1 1ly Ion Co n 1 Phy SS-Eil�4M 

Hem �ost Tota-l tost 

Blfl: 
$ 

�/ 

CaNSTRUCTION PROJECT D�TA SHEETS 

1. t 1 � 3i(ld IOCll t1 on of project.: Ka.ns a'S State un v�rs I 'S Oil s 1 cs I 

F�,1•itJ. Man�att�B. Kansa� 

5:o028. l!/ 

Z� Pr-oject No.! 

a� Eng1neer1n9� d�s1gn a�� 1ns��llation $ 900 
b. Land ��d level right$ 0 
c� Constr�ction tos�s 330 

1) be� 11ne construct�on lliJ 
Z} ut1 Ht1es 15 
3) h•�ild1 ngs 

d � Equipment 2,91J(JI 
�. Con t t nQfJnt.)' 

Tot�l Project Co�t 

11. Met hoo of Pe rfcHuance 

This tyP-e of construc;t'ior� is runique and therefore the conceptwal design. flnill dos19il •. asscnbl.)'. andl tQStlrag will fie 
oone by the staff of �ansas State Univers1ty. Co�panent parts equ�pment �nd building tonstr�tiQn �111 to t�� 
e;d•ent IJlOSSible be tHJSed On fixed pri ced c.;.o petitive1y ooh�ned pi"'Ot:Ur-ement old�OI1S* 

Y Kans�t�� S.tate Umiver!iity mas p1rcvided .additional funding to •tonstrutt the building., [stim.ue· 1-:; b;�sN"J 011 

c.o11 pI eted co!'lcepwa 1 <de i gn •. 



TfU� arid ltccatijcn or proJect� kanSi!S Shte Oi'lher.nt:Y. loo tclHsfon Pll.)"Sks 2. ro]ect Nii. 85-ER �403 

12. Fund1�R Sc edule of Project Funding �nl Other Aelat�d Funding R�guirements 

too r 92a 

. .. .. . .. . . . .. . . .. . .... . . . . , 

180 

.. . . . . . . . . . . . . . . . . . . . , 

.. . , 

.. . . ... . .. . . . . , .. . . . . . . , S 
hpliartal:,ott Projec.t r-g RequiremPnt5. 

r L®o 

650 

0 

• 
� 

(d) 

CONSTRUCTION PROJ£CT DATA SHEETS 

fil c::11 i ty • �nnatta" I �ns.a·s 
1. P ! 

I 

fY 19RS FY 1986 fY 1987 

a • rotal proj ec.t fun.(ling 
(1) Total facilfty cost� 

��� gp���: � �. � ���. �: � �: ::: : :: : :: ::: :: : :: :. : : 
(c.) Expen5e fun dC!d �ui Jll11ent . . .. . . ... . .. , ...... . � • 

Inventor f es • . .. . .. . .. . ..  . . . .  . . . . .  , , , , , , § , , •••• 

Total fac11 ity cost!i. a • •  a .  •·a ••• • • •  •a • • •  • • • 

JOO 
0 
0 
0 

$ 9ll:t 
(]
0 
0 

$ 2,.100 
0 
0 
0 

{2) Other projec.� fuDding 
(tt) R&:O necessary to complete eonst.-uctlo�t .... . ]80 

0 
$ nm 

0 
$ 50 

( b ) Other . •  , • "' , •••••• �· , � . .  .. 

Total other project funding ••  •••••••••  • .  •• 

Total projeel runding.... ...... I • • ••• • • •• • •  • 280 
b. R(! h tM annual funding requif'ene-nt� ( est 1mll ted 1 i fe of proj �t � 20 y�ar!>)

(1 ) ()Jilerlt 1 rtg costs. • • • • • • 9 9 ! t- •I I 't- I I •• it • • • •• •• • • ., • • • • • •• ••• • • • • • • 4! � � W I � I It. I it It • • • • • • • � 
(2) Pr>ogriVIIIJI.at1(. opori!llt1 �9 e.lc:penses. * . ... ........... .  .... , � , .•• � 

(l} cap1tal !!!quipcelilt not r·elat� to construcUon bwt related to th 
pr.c9ri1Dillat i c effort: � n t � r�c:. t I 1 ty � ..... . .. . .. � .. . ... ,. . .. . .. .  .. . .. . .. . . . .. . .. ..  , .... * 

(4) GPP or 1ltlrer c:onstl't�c:tion related to pl"llg�·•mmdic effort 1111 t (acH 1 ty .• . •  

( 5 ) Ot h · r ccsts.. . .  . .. . . � ! • ! • I! •• , , . . .  .. . .... .. . .  . . .. . . .  .. . . .  . .. . ..  lA ........... , ••• • •• •• •• 

Tota1 •• , .. .  ! • , ... , .. ,., , .. , ., . ...  ... . . . .  . . .  . .  . .  . . .. . . .. , , • • • • • •• • • 

13. 1-tal'ri!llt.ive of Total frmd1 aM Other Related 

rb nar rlllt he r-equ'i l"'ed. 

0 

FY 19BS 

s 0 

0 
600 

if)()
0 
c 

0 

Total 

) §,oza .!/
0 
0 

l 410 
0 

410 b/
5.438 -

�/ lt.en<SIII$ State lil1versH.)' ha!i provided acMHtonilll rund'Tny to c.onstrt�C.t the bundiAg .. l£sti1111at 11 bued on 
ccmplc� conceptu61 design.

�I � .noted above. theo >Ute of Kansas. has pro\'i ded an .addit. ion� 1 $1.100 .ooo for conv 11ti on a l con st ruct.i on of hous 1oq. 



REQUE S T 
co�s RuCtiON PR�ECT uAfA SHEETS 

RESEAiitfl 1\Nb OfYEIOPMF 
BASI� ENERGY �twC[$ 

ds. HArr�t1ve r�r1�l 

3'. �ME 'NDri irli ed 5. Prc�ioos esti�t 

Db11gat1atu 
After 

1JI'hy$i<::Jl pt1on t'rojo(.t 

ment-ownPd 
add1t1on�. 

DEPARTMErH DF ENERGY 
1967 CO�RESSIONAL RUOG�T 

[ NER6Y SUPP L l' 

(Tabular dQl l�rs in t ousa fR �ol dollats.) 

L Title and 1 ont1 on o project� GenefOll plo!lnt projects 2. Pr-oject No.: 67-R-400 

ik1 c t Hit l bt Qt r. F't' l9 B 1 cost : 
[}ate: 

3<1.. bate phys 1 <:a1 cons. trud i 011 s.t.ru·t !l � 200 Qtll". FY E987 

4. Date constr�et1 on ends� ott Ot,r .. n 1988 
6. Current co�t estimate: M,oso 

oat�: Janua�y 1986 

7. F1nanc1al Schedul�: fiscal Yet!lr 

Pr•or �e�r Proje�ts S 
FV 19fi5 ProjPcts 
fY ]986 Projec�s 

n 1986 

$ 167 

F'f 1986 

J 0 
1.735 

647 

osts 

r'f 1987 fY 1987 

s 0 s 
0 

3�030 

0 
[} 
() 

FY 198/ Projects 

�00 
3co760 
3,.877 
4 .. 080 

2',0l5 
0 
0 0 470 3.61U 

8. Brier Descr1 of 

This project is req�1r� to pro�1de ror minor naw con�t�uctlOil, other c�pi tal �lterations and �ddition$� and for 
bui ldhty$ and LitU1t.)' systOifiS.. 'Wilere .;�ppli�bl'P.; the request also jnc:.hde'5 the co!it or ins.tanC!d (llpital f:!quipment 
hltl.!�t-.�1 to a 5U'bproject. Funding of thiS type H. e$��nth� ror aint(Jfhing ttl� J:ll"odwct.1v1t.)' and U&t'f�ln�·s:s of 

Dopar f�ciiities. Si ce it 1s d11ftc�lt to dct�11 th1s ty�e of projc� n advance. a cont1nu1�g v�lua­
t1on of requirenents and prido ri tie$ ��Y bC! exp�ct�d to �s�lt 1n dolct1ons. a04 changes in thr c rrentl.)' 
planned !>ubprojed.. In general, thll! e�t1m.,.t� una1rtg "for eath lotatilon is preliminar}' in niltllM, (I d is i11tcnded 
pr1 mllrily to Indicate .:M r@latlVI! mac:�n1tUClf of the requ1l"e'fllents.. � s"ignificant RtO pragrn.n1 ils Olnti ci pllted 11:s 11 

pr-erequisite for design �nd construct1oo of the subprojects under coos.tr�ctian. 



8'. Bf'1 �rPlijs i I bescrijif'i of""Pr�Jl)ect ( c;.ondnued) 

, •••• • • • •• 

Purpo·se, for, Stope roj 

p erformed 
1e · 

Ar,gonrn� LiJbor"lltory�+ 

proverQI!:nt.s 

� + 

� 

Set llr1 ty Sy s:tem Upg ra.di AQ 

COl�STROCTIClr� PP{OJJECT D·AfA SHEETS 

z. Project Ko.: B7-R-400 

c;; aJ on 

�•••••• • 

• I ...... . ..... . .. 

Tot a: 1 

Just ff 1 Cll.t ion of rteed .iJind Qf P ed 

ThEI be 

Nattionlll 

fh! crurr�mrtly est 1m�t@Q cl1strlbuUo111 of Flf ]986 fl1lnds, by off1ce 1'$ as ·fo11ows� 

A.rlgorn1!! Nat 1 Dma 1 Labo r.atory ... . .. . . . .  .. . . . . .. ... . . .. . . . . . .. . . .. . . . . ... . . . . . . . ... . . . . . . . . . . .  . 

, .Antes Laba�i!lt cry 1 .... + • ,. ............... •·• ... • • • • • •  ,. ..... . ... .. ·�� . .. .. . .. ..1.. . . . . 

r�o·tr-e Dllme Rlid i at ion Laborl!tor-y .•• � ........ ·• .... i .. i i .. i . .... i .... . .... i i i . .. . .... .i * • * . .. 

s.andii a Na·t II)Jili!fl Lai!!Orator1 es .... . ... . .... . � • ., . . .. . ..  , ........ . .  ,. .. � .. . .. + ..... . , ,. + , ,. ,• 9 . • •  .... .......... ., .. 

St !linford synchrotron Rad ht 1 on labor� tory .. .  . .. . .  .. . . .. ... . . . .... .... ...... . . • + ... .1.... 

project cost . . .... . . ��� . .. . . . . . . .  � . . . .. . . . . ..  . . . . . . . . . . ... . . * . . . .  . .  . .. . . .. .. . . . . . . .  . 

9. 

follow1ng �.-e @Xamp1e·s. of tliJe l!ljOlt" ite1111s to at the "o!ariaus loutigns. 
a.)' .chBIAg9-. othQf" pf'Qjrects ltlla;y ib.e substituted fort ex.!mrp1es I 1 S;ted be1o'l!l', and $orne of 

noB-Goveli'mflf!nt Oi\ll'nC'dl propof"ty. 

II-i 
a-� ... + .... , • � ..... . . . .. 1 •• � ... ... , ... , • , ... , �· ........ . ••. .... • f, 3�000 

1. H:ate ria1 s H�ndl1 ng R�a1 v1 ng/:s h1 p.p1 ng (3iji 1 cll1 ngr 
2. Repl��e PQst lndi,ator Valves 
3,. rns.bll St41Bdby PO'If1}1" Feed� ZPPR to Bldg. 75:2 
4. RS�F Ro�d Rebuf1dimg 
5. Ri ggfng, Test Fac:il ity Mdition 
6. 
7. Upgrlde Animal Faci l ity Cooling E and Q �ings, Bldg. 202 
S. Ch1l1ur and Unit Subst&tfan Rep1llcement, Sld�. 205 
9. 15 k Y Unde-rg.o�.r�nd �a� ut M t·ctl RetJ hc.emenrt, Bld-g. 211 

1•0.. T l"iiJI'l s. former alld Poliflr Ccntcr Rcp1 aca11M t I 1131 d g. 20l 
n. Rephce- Economizer Tubes. of 6o1ler IND. 5 
12.. Bu 1i l rd i ng 2�01 I 
13. Ener�QnCy Gener�to� Repl���t, ald�� 350 

$ 3�000 
600 

30 
300 
150 

S'inc.e needs. .a.rnd pr-forttiies 
the-se may be l.oo::ated on 



PLdJl;Mil ,_J1.1 S t1 f'ic a tfoiTI fen, Sc:ope Pruje-ct ( <:()ntinllleif) 

qu�s 

... 
un:sdtedCJ1· 

Se vice 

t 

o 

CONSTRUCTION PROJECT DATA SHEETS 

1. Ti tl e a�� lo�at�on or project: G�neral pla�t ptoj (tS 2. Project No .. : 87-R"-400 

9. err Nlled tlnd Of 

14. �epl�' A�r C�pre�sors� Bldg. 211 
15.. Rehabil�t�te �a��ro�s and Lot er R�s. Old9s. 3D1, 308 and 310 
1�. 16tV Under�round Vault �tc� Replacements. Bldg. 2�5 
17� Upy��d� �f E1�tr1cal l�bor��ories� �ldg. �1 
18. C.Oq 11 ng Sys.trem u�rade, 'Bldg. 2Ct3 
19.. Air .Condition �t :Shop,. Bu Hdir'lt!ll 212 
20. lecture R� Improv�rnt. Sldg. Zll 
21. fest 1n�trlllme t Room for �BR�ll Sodl BoTler Bldy. 
l2. L�boratory ��at1on L�b. J�102, 61�9� 205 
2l. Upgtf�ding of the iandem-l1rnac Area, Phase J!l, Bldg. 300 
24. ��Er/S B�c�up Emergency Po�er Supp'y 
25+ Expansion of Instrument Test Facility (ITf} Bldgr 772 

1\:1 or thr� tot a 1 r· of $3 .ooo ..ooo or GPF' at tho �f\gonna rfa U on al la bora tOJ)' approx.l ma't·B �Y M !}(! rc�.� nt will b 
IJ$fN fo-r pl .ant reh4! b1li tati Oi1 �11<1 i.ppro:(im ete 1y 50 percent -.rtll be IJSe-1 orr upg r.adi ng and program moat 1 e prl)j QCit.s.:=:; 
flt present,. il tott!!l documented GPP bdlr:kloy of .!!pproxlm.atel.)' $2<1,000,000 exists. ilt A.NI!.. 'for re.qufl'ed' UP1Jirotdinu .Jitd 
prognrn at 1c proj(lcts at both sites. ihh bi!ick1og 1-s not �tat h: and 1s cMstantly uoo�r rov1 ow by ANL anagt!nH:nt 

·that Che mo�t crltirc41 r-eq�Uil" ents. atre tak.arl uro of as; prolllptlj' a'!: poss1b1e w1th avaflab1e GPP funrlfl'lg. 
The-se- r�q.u1 r�"''enu md_Y cOfie 111botrt �s tJte result of the d f�1 hJro of major pl.ant cO'mpon4!'1!1ts. or the nood 
to '5 illtt s fy sci ant 1 1 c p r·og raru re?�ui rem ent s., 

flre b�c::k'log of c;pp project$; has tend� to 11"lcreas.e stl!adl11y 1n recent years doe to tho sllort1"oll 1n rundtng 11n 
Hem reques. tr> fot pl.ar1t rebab1l ttat1on at Ai�L-East <�nd AKl-l!le�t� �nd bet:::iJiu:se of programm&tic s;hlfts. ilt AN �h'id1 
have roqufred mod1fic.nions t·o the �:��hting p ltlrnt. Wlile.n it i� consider!:!d that tohl GPP funds lPt.'!litlllolE! Ito ML in 
FY 1!f83 and f'f ]984 total on]}' $2.11J.lJ,OOO,. it is readily .i11ppoare.nt .hilt vh1 h funding vas 1ncrt:las�cl ANl i!IO(tdS stf11 
f�J; Ctutpue tile 11.'1-11 i 1 abi l'it.y of fLmd.:s 'lti t whic: to So!Jt is f.)' it.hom, 

https://The-se-r�q.u1


--·---------------------------------------------------------------------------------------

9. Purpose. Justification of for, arid Scope �roJect (continue 

Laborator:,:......... 

laborator-y,.,, 

General {GPP ) Chang1ng goals. 

Synchrotron Laboratory.......................................... 

CONSTRUCTION PROJECT DATA SHfETS 

1. Tttlt and location of project: General plant projects 

Need or 

2. Project tlo.: 87-R-400 

.Alles 

ca. warthoust roof rcplac.emef'lt. 

iDproveGtent.s. 

• •  • • .. • . . • . . • • • • • • . • . • • •  . • • .• • • • . • . • . •  • • . • • • • • • • • • • • • • • • • .• S 600 

Requir,ements include tor ex<�mple: developaent building se-cond floor addition. 111pus 
aetallurgy building elec�rical system upgrade. water system upgrade and miscellaneous proejcts. T� proj0cts
desc::r1 bed w111 be constructed on tfte Ames Laboratory, non-Govern-sent owned property. 

tlotre Dace Radiation .• •••••.,, • . • •  ,,,, • • • • . • • . •,............... ..... t 30 

Requirements include minor building nodificat1ons to properly house staff members and to make optiau• use of 
laboratory research space. The projects described wf11 be const'ructed on the r�otre Oame Radiation Uboratory_. 
non·Government owned property. 

San.dta. National laboratorjes....... . • • • •  . • • . •  . •  •• . • • • • • .  •• • • • • . .  • • . .  • .••• .• • .  •• •.•• 300i 

The Co:�:�busion Researctl Facility (CRF) at San.dta r�ational Laboratories. Uvermo� (SNll) bas a continuing need for 
Plant ProJe�t fur.d.s for upgrading or the coi\Structton or faciltttes as required to meet expandtng or progranmat1c 

Many exp�r1ments. both active and proposed, at the CRF have greatly impacted tbe available laboratory space
and facilities. Some experiaents have become increasingly complex ard consequently requ1re lar9er laboratory 
space. than ts curr-ently available to them. The GPP futlding in tl11s request wUl provide< add1t1onal laboratory
spate wtth appropriate aodiflcations to suft individual experi�ntal situations. 

Stanford Radiation S. 150 

Requirements jnclude minor rn0dtf1cattons and additions necessary to support th� optiaum use of the laboratory
research space. (Xanples inc11Jde cable trays, tel'flinal racks, status panels, and simtlar 

10. Details or Cost Est1aate 
See description, ftem a. th& estimated costs ar� pre11a1nary at�(.!, tn general Indicate rne oagnitude of each 
program. These costs fnclude<J engfneering. desfgn, construction and 1nspedion. 



CaHSTRUCTJON PROJEC D�TA SHEETS 

O@s�gn w.Ul lb on the �s�s of ne-gothtl!d arch1t�t-engine�r contracts. 'to the �x:t�nt f,�as1ble, construclt'loo and 
procuruotBillt w1 � 1 he �-r:compl isllt!d by fl r'm fh.ed-pr11[.la c.untrac:t.� arid subcetntract:s awarded 011 t.he: barsb of ,cQillpet"ithe 
bidding., 

https://fh.ed-pr11[.la


S'k Efs O'rUtl*BUOOETlU QIJ'ES T 
cO'tTst RO:CttoTtrRlJ'JEtf bATA SHEEts 

ENfRG V slfil Pl 'f RESEARCH DEVElOPMENT 
8�51t ERERGi stiEktES 

Narr�tf�e 

l. O�te-A-E work intti�tQd: 1st Qtr. F�I987 5. �revio"U$-cost ;ro-;e-­

I leU 

c s 

1. Flnamc1a�c�edule= ffical Vear Authori Aee.r-op ria t i on5 

il.BBJ 

(lffi. roos- cost.! 

Phys·i ptl Proj 

�n�•re 

frnprc\le 

-� 

DEPART NT Of ENERGY 
1987 CO I 

AND 

(Tabul�r doliars in t�o�s�nds. mate�faJ In ��ole dollars.) 

1. Title �nd 1oc�l1on of projP.ct= Acc�leratGr and reactor i provemonts �nd 
mOd 1f Icart1 orts v.a r1 OlJS 1 ocaa:. i on s • 

es.tfmate: 
Le5s i!I!I.Ount for GP&IJ: r,one 

3a. Date ph,ys. t c I'll I coM t.r on s t art.s : 1st Qt r. f'l" 1987 t�t cost est i ate : rfone 

lat: ions itt 

D.tl te; J a'1 ua ry 1986 
4. Di!Jt construction ends; 4th fJt,r. F'Y 1988 6. Cur r·A nt CO!it timllte � t2.U83 

llcs s amount fo,r CP&D: 0 
Net cost estimdte; 

"" 
f\:) 

1987 s 2�8.133 s 2.883 $ 2,881 $ 1.000 
1988 0 0 0 1.333 
1989 0 G 0 !>'50 

a. 6ri ef ca1 De-sort on of ed 

Thh proje-ct provides rar rldd1tio,s and 1110difh:.atfons 

8 � 

to �cceterator l!!nd. reactor (ac-11ths. which ar supported by 
th &sslc nerqy Scientes program. S1nce program pr1or1tfes and need� t1dng�. the proje�t$ d�scribed be,ow i ndicate 
th� most likely projects to be tunded. A co tinuing evaluation. how ver. 1� ne,cs�ory to that tho$e projects 
wit� tbP g��te$t ptod�ctivi� are funded. T� projects at the Broo haven NutionGl Laboratory �re requested to 
tncorporitte improvetru!Rt:s at tlll� IHgh Flux Rendor and the Nilil1onli I Synchrotrol"' tight Source; t"'-o pr-ojects �re 
requested art. the O�lc �id91! Nattoni!!l Laboratory for 'ItS illt the- 1tig Hux Isotope Reilctor and the Holif1elct 
Ioili Re-so.arch fat::H 11ty, and on� project h reqlie-s.ted for 111n enb�nc:ed irtjecti on :system at the Stuford synchrotron 
Radi�tion LabOrata�y. 

https://projP.ct


9. Purpose, JustHica tion of for. Scopo Project 

laboratory 

High Facility 

present 
be 

I. Title qnd rocatton or project: 

CO:iSTRUCllOtl PROJECT DATA SHEETS 

Accelerator and reactor i�provements and 
modifi cations . various locattons 

2. Projec.t 110.: 87-R-401 

tleed and of 

The rollowi ng arc the projected items of worJ: to be perfor11�d at the vari ous locations. Sf nee needs a� prtor It 1 es 
ftaY 'hange. Other projeets �� b6 sUbstituted for the �xamples listed below. and some of these �y be located Ofl 
non-·Govern�nent own ed property. 

Brookhaven Ka tt ona l 

flux 6eatA Reactor (l1F8R) . . . . . . . . . . . . . . . . . . . . . . . . . . .  , , ....... , • • • • . • • • . • • • • • . • • •• . .• •• • •• • • . S 940 

Tbe c ontrol roQQ recorders are becominq obsolete. tncrqased mainteoanc� and u�availabtl1ty of spate parts for the 
systeo are two factors which �ontribute to the need for updated re<:orders. The control room recorders will 

replaced wfth modern recorders which wi11 reduce Pai ntenance req11irC>ments. provi� better t1aing acGuracy l!.nd 
hava eapab1l1ty tor both analog and d1gita1 output. 

The existing fuel ele111ent cutti ng syste.a requtres tont1nua\ maintenanc,e -..hich results in unnecessary radiation 
�xposure, i neffici ent use of aaintenance person nel , and a systen of less t han desfrable oper8tlng �ffjc fency. A 
new system w111 be destgned to eliminate the deficiencies of the present system and prov1 de & si<Mple and effective 
�thod of tuttlng spent fuel elements 1n the fuel storage canal. 

M automattMa method of t�at�net\t wt 1\ be 1nstbl\td for control\1ng biological fouling ln the se-condary systeG for 
tM HfBR reactor. 

The present liFeR turbines are �t optimhed to the ex1StMg wo rkload conditions of heHum pressure aAd m;;tSS flow. 
tew turbines of appropriate design will 1aprov� the eff1eiency of the refriger8t or . reduee power consumption and 
le ngthen the expe<:ted 1 i fe of the systen tOBponents. 

There h a ne ed ror a second compf'essor at the Cold Ueutron Facility {CNF) in order to provide red11ndancy aM 
assure continuity of operation. lf t he present cot:pressor has to be remov�d from service for any reason. the 



� 

e�ror 

c0011) tter r< 

Sylll::.llrotron 1ght 

t:OrtSTHUCHON P'ROJEC OAT!\ SliEETS 

1 • Tl t 1 � illndi 1 oc.!J L ion of pr-oj ec::t ; At:celerator 1u1d rcilctor i1mpNlvene:nts a d 
modlfi c4tlon� I v a riotJs locU lOriS 

2 •. PI""OJ �ct No •. : 87-R-401 

fadlHy mus.t be shut doWrt, l!fith the �ttcndant loss to t.he> solfd ..tate physic'S 11nd biDlogy pr-ogrmms. rne. new 
cuupre�sor would not need to be a'S large �$ the old compre$sor (�00 1nste�d of 600 hp) sfncc the loads �� not 
as great !$ oOf1911lillly e:K�c::t oJ : t'h1s lii'Ou 1 d fl'tS.I.:Ilt 1 n some �.av 1rngs i 111 e1 ectri ca 1 pow a r c.onsurn �t i oo. A 'S miJil I 
b�ilding w1th a coru:rete rnol!nti!'ilg pad h 'hll;lullted to house th nt')f c:ompreS$01". 

Hurnam h4!5o been i3i hct�r h1 vent1 ng and purgiin!) ot th C caus1ng do'foln t• e and progriimme�t 1c delays. 
Improv�ments. tot� Ct�F c.ons.tJle would h'lclud (:.ban'iJiitl1i thi! layotrb� mo��k:illi!:J d1spla.ys mD� co pact .and ·�1l.d 1 .md 
4!dding 1:1 to 10!1 opc,.ating proc�duro!'; thereby ducing dnt�.'fltime .. 

lnstrt,Jmenht1ofl, P.quipme�'l:w and other re.tuor modllfications lin� r�uired for sof�JU.at"d5 and security direr.;tly 
rrlatP.d to lit'BA for protkt1on agillinH th.t!ftl, t'!Jidiatfon l·�ak.age. or sabot�v� of nuclee�r f111el �tonge .and transfer. 

t(:ltional L :SOLirt:e ( IISLS) • • • � .  + .... . . . . .  . . . . .  . . ... I ••• � • •  • • • • • • • • •  � · . ........... . � • •  • • • • •  n s 1�516 
N 
N Tho linear ilCCI:!lerator prei Aji!c.tor wi 11 be replaced by a �tew stlltl>·O -t ·�rt injector of 111gner perfonannce. h l9�u�r 
w energy, ilnd bettClr relia bil i ty a•ld �fnti!lin11bilfty. 

The system of hardw.:�ru ltrllich connect'S the control coop11 r systea to hilrd'Natc dC\Iices such as 1Jowur' supplies� beilm 
dh!J••ostir. equiJlll('l'lt. ar.d !iafety 1nt rlocks.,, will� rcphc.ed with up-to-date equiJXtent. 

ln .addition to the 5C r�Uz rr ,y'$tem, the VtJII dng rf system will btt C0111ip1 fmenti:!d w1 th a 500 HHz rf s,:�-st.om for n111kin g 
fractional q�nos.er.;ond d r�tion bunch l@fiqths such as �rc desired iA variou� e�pcri�nt�. 

Tt1 rulsing power sup�li�s or Utt! booster synchrotron 'liill be repl�eoo w1th r.ew uniLs. uf 1 pro.vM shbHit,:t aMj 
�apable of op�rat1ng a� higher rcp�tition r�tes. 



9� PIJr;eost!, Justffi@t'Oi if t&e:d rof; iQ"d ScCJjie fiOiact (con�)'!iedJ: 

Ridge 1Lsbor�t� 

H'eavy tx 

1tl 

g:, k:=���hr�eaetGr • • , 

A 

� 

CG�SlRUCllOM PRfiJ£CT DATA SHEETS 

1. T1 tle ilr'ld location of project: Acc.e1erator and reactor iG!pro\l'll'ITI nts and z. Project Ho.; 87-R-401 
mod1fitatton�� v�r�ou$ locations 

of 

O�t Mlatfaniil 

Ho 1 H: i,@ � d I on Re�eiliC.h f ae111 (�II UlF}. I • • • • • • •  n u ......... .... u • •• •  � •• 4 ........ + • ••• � ••• I u .... I u I $ 300... 

T� atomh: phy·stc.s progr.f!m. a:t ORNl sup:po��� thf!- m1U:i oM.l erfort in bas.h� atonic coll hi1 ons research a_nd its 
applicatiQn tCJ ene�y teeh�olo[Y. fh1s project 1s destgncd to increase the t11ity of the �ol\fiald ��avy lon 
Researth f;;tcHity (li�IIRF) for atomi' physics. iUltl 1s part of a tont1 nufng pro�r.nm to pr011ide ·ror th()se 1Jq:u·oyement 
wh1ch have been i�entifted �s ·�ving �he htg�est pr1Qrity� 

• • • 

E.��;per1'1:'1Pnts �<lnduc;ted 1n too ORNL �-h requ1 re extensfon to the h FghPr enttrgi os �Vild lablf!· from the H IRF 
fi1!cflit.y. The wide �nergy ovarhp a'¥�i hble between tho!le two ac�l�rators. plus tne fa'-t that the Etl acCJelerator 
r�aches to energies uch lo�r than those att�inable w1th the �JRF accelerators. prowfde a highly flexible 
liCC4!ler.tl:or complt:!x. The expedfllenta1 app�ratus pr-Opose-d nere w11l onable us to exploit the unique upabiHties 

� of tnt� accQl�rator c ple�. The �xpt:!riment�l �pparatus proposed here w111 �nable u� to e�ploit the �nique 
N capabilttJH ()f Utis acceleratot· cornpl�x. 

� . .  ... . .... . . . . � • ..... • • • • • .. • • * • ·"' • • • • • • • • • • • ·• .. • � • • • • • .. ·• • • • • • • • • • • • • • • • • • • • • • • • • • • 128 

'Pro'l1 des funds for 11odH i cations t<1 the M RE:tS ea rch React or-. whi ch r,1 H mH�a< tithi $pil.c.e �sable for I abo rator.)• 
res;earc:h. 

https://pro�r.nm


9. Purr,pose1 JUS:fl'ITca r�ee-d for, sf.oee Ptr-,OJed.Tcon inuod' 

, . . . . . , . . • , 

, • . 

. . .  , . . • . • . . • . . , . . • . • . . . . • . . • . • . .  , , . . .. . . . . . .. . t 2 .. 883 

�d 

CONSTRUCTIGN PROJECT DAT� SHEETS 

1. Th 1 � 4111d 1 oc il tii 011 of proj ec·t: Ac ce] e ri!ltor iln d re1 ctor im provB��ents o3nd 
odlficat1ons, w1rious 1oc�tions 

ion of aild of 

10. Details of Co5t £st1oate 

�.. U1g�h FliiX Be 11m lffiac to Fa<.i 1 i ty. � . . . . .  . • . .  � . . • . • . •  . . • . .  . . • .  � . . •  $ 940 
b. Nat;: onlflll Synchrotron liigilt Source .. . .  .. . .  . � . • • • � . . . . . .  , . . . 

c.. �lolHield teiiiVY Ion l(esearc: Fac:1l1l.)' • • • • . .  • •  • . • •  � • . • •  � • • • • • • . •  

d * lines Re!'S-elJ rch letJct or. 'tl • • " • •• , • , , , , �� .. !! "' , , ••• • 1 !II •• "' , .. i .... . ..  i . .  .. � 

lot ill fT,oj !!'Ct cos. t , • 

n. Metllmd Df Pel"forpam:e 

l.,Sl'!i 
300 
128 

Ot s1 gn • engt ,;1c l!t � ny. !lnd illS� ecti o 'Nf 11 be perf11J'Iled by 11 a bo.riJlt<Or,y start • TG th@ ttxtemt f!:!as i lb1 e, cons.t rur.t 'hm a11d 
p rocurofuent W1111 be BlC comp H s by r bl!d� !Jrke S;obcomt ra r. t.s a wa rdf.ld on he �as f s o'f' can pet 1 U ''e f:t'i dd i ng. 



!!;t.aUer"ng 

3.. Da Pt-E �rk hnthted� lst 

I 

Sche-dUTe: FiSCal 

Phys1eal Do�er1ption Project 

AuthCJ r1nt1oh:s 

�-' 

Appr-oprr�u1ons 

!i� P�eo;o1ous cost estim.lte 

Ub 1 � :I)P:d onos. 

tle 

1. Titl� �nd loc�t1o of �roj�ct: Neutron expe1ri ental haH, 2. 
Los A1.1mos. Neutron Scat t l!ri r191 Ce n't�f" ( U\NS<::E) 
Lo� Alamos. Hew Xe�tco 

3ill, Oo!!te physiclll COJlS:ti"uct1QI1 s.Urts. 1st Qtr. r 19tH 
Dill t e : NOlle 

6. current cos. t est fm�tJe: $ 11.:500 
Da.te : J.,.,u&� ry 1 �86 

e Qtr. FV 1987 � None 

4. Date c.on!'f. t ruoe.tiqn cJJds : ?nd' Otr. H !989 

·�r Yen 

1986 !I 

(:osts 

!I �.1 

B�tef ot 

19B7 i s�oao $ 5"'000 $ s.ooo s � .•wo 
1988 a.soo 8.-5[)0 8,00[1 l,'JOO 
1989 4,GOO 4.000 4.0{)[1 !).()00 

11l'�s proj.ed providt:!s for Un� i!dd1tion o,r a•J e:tper1 ental hi!ill, svp,port spar.e, and itS.sod ated filci I it ies. to the 
Lo!. A.lamos Neutrnn Scatter1nO i:<!nter- 'lANSCE) to allow foH 14$11'!' of what will oo 01� nation"'!i aost intense puhed 
rututro11 source w1th the cornJll e11:io11 of the Protoo Stor11ge IIUng ('PSR). The un1 que 'i.:!.rt ic-i I or1entc1tta1� of �he p�ot-on 
bei!.m as it �trh.es. 'thll! ne-utron·generathi'!J ta�et allows neut1ro11 drift t.ullP,� to be illl'rillnged in a full 3f�0 c1 rcle 
perm Ht i ng experiment!: to be llrra" gC!'Ll tn a 11 d1 rre-ct1 ems. ilffloL.m4l the s.nu rce. The pi'Opo s.e41 e�e per11n ent� l h;a 11 'N 1ll 
�ro.,.'ide the o,d{fit1oo�1 spa�� roq1•ired to fl�lly 111t.1lize this. po;;-�rful source for ill lilation4!l nel.ltr-on scatterhlg 
program ,ot �set. 

!/ Fund1ng in the �mo�nt of $1,000t000 wb! appropri�ted by Congres� 1� FY 1986 fn tme Atomt� Energy Def�n�e 
Appropr iillt 1on wHh 1 nstruct 1 ons that future J\ppropri at i on.s wer-e to be reques LE!"d i 111 the Eneru.y Stipp 1 y Appropr f o�t i onSr 



�nt al 'it 

8. Brief Ptrtx.s f ca 1 De sc r1 pt ion of Proj•ect (�Lon t.i nueill) 

b 

e�Cpelt"" f lflle 
·be 

� 

CONSTRUCT J Or• PROJECT !ItA T fL SH.EETS 

Los Al os �tro� scatter1ng centQr (L�NSOE) 
1. Ti t'l e <L!ild l oc.a.t i oo of p:roj ed: Heutron !i.c:dter-1 n'!:J expe ri 11 t 2. Project No . : 87 �R�41{13 

li.os Alamos .. �w He�1 co 

Tills e�,perlmenul hall will be aJl 18.,000 !liquare fot:tt pre-enghee�d 111gh-b<��y' strm:ture on l!l .eo t::r�te slab litUclied to 
the ea5t si-de of thC> LMtSCE fac1lflty. llilis structur� w1 11' house a t�t urn of ni Ill� e.xl)�r'iim�n'ts .on n1ne night paths. 
Two cf" the n;ght p�ttls c:.an be ex:tem4edr as. hr- as 100 D'letre �s. outs.'idf! the baill for ultr4Jeh gh resolut1on exper1mrenu. 
A overnead c.rane rl'fi.th rll 20 foot lloa.k. h:eh]'hl 'Niill pii"Dvide a·tCes;S to bdrth tlh� e�,eriments i!lni::l the service .il,r�. The 

i1111 '111 n o�u1ppect wfth a fllll C:fiHlpleme-nt of ser-111(-c-S requ1red (or mvH.1us.e �pct�r1•ents. 1nchldJ1,Ag. sp�h1 
9ro-unos .. e.xte.nsi om signa1 cahle � eas_y act;�s to s E!'l,•er-i'lll power llli rstriberti011 sys.terns. process coo'l 1 rng water. c.om­
pre:ss�� ai �"'• and 1nert qas. di!itributiorn ·sy�tem:s, All �cce.S!li c:htli!'lltE!l irrto the re�i rti nq L..ANSCf e:.:per'ime111hl arreil! s.uits 
aibl� for rorkl ftt tr�JC.II:S lll'i 11 � ptGV1de.d., 

V nt i lillti on itllld t.oat 1mg for u-e exporim nt e1 h<�ll wf 11 be 4 rec� �uh.t � ng ·rar<Ged-a 1 r sy:s t.e lf1 ttl heat provi decl by t lile 
e�i st 1 ng lmt water '!iiervi c.e. 1111 umb'i n!lJ �nd p1 pi nrg �yttem win c.oos.i st of g� s, potab11 e hot a Ill cold water, hldustr1 q1 
Wi!Jter. s.�oi ta r.)' se war, co�Jta:rli 1 nated 11 quid wastrEl d ra1, n,, cc oH n g tower �Mter, .:md cOJllpre s.sed air. Fi �"'e p-rotecti (!111 
wil 1 be pro11 ·dod tin rDugM .a. wet- pipe s:pr1n k1 er systom a ... d a liiJrms. E.llist1mg s: ft� ut 11 i ty �y:s tems,. rexc.ept. for Lhe 
Sr��ag� 'SJ'St�, 1'li!l\l e �dequ�te capacity. 

I\)
(;0 An appro II.t mate 22• .800 square roct tnrGJe•!itory bu 11 ding di rt"J-ctl,)' at hefted 'to t.he ho��.ll �,��111 i)lso be c.Qns.truc. ted .• 

ihh. bu11d1 ng INf 11 house the oew dalt:ai acquil�iti on sy5tem,. rneclt,j)l'li 1::"11 and e1ectron1' shops. s;�tmpl16 preparriliHon 
h�or-ator 1 e:5i .. c ryogen1c U borrator1 es, and o f1i c:es f-cr user!l; llrwd personllie1 di r.ect1y a!i.s;oc:·ht ed w1 t� U1� op r4JtiO".ll !l)f
the �s.er progr-a" at the LANSCE. 

{htJly inirn:al 5ite pr-epi!Jratior. will be· rcqui red for t-he ·exparlme"t.al Wt.a 11 <J.flteor an l!';dsting det�ctol'" bui]dfng fs 
re1out-ed.. Th� �H-e w1 n 1::!11 l!!�!i�nt 1illl_y c.H! &it aifd at the �itme el ev11ti on .a:S the ex ht 1 og LANS CE' ta1 arrea. A 
ne-w 1500-'lc.VA subr�tat1o11 af'ld itn inc;rease iln sewarg,e trrNtm·ent capac1t,)t at the existi ng hiyoo.ns will l"eqwfred,. The 
pre�ent Aall will be renov�ted �Y addilil; two �e�· nc�e�� doOf$� bY 1nst�lltng a catw�lk system, and by dril1i�g f1�e 
nE!-w sh1e1d1ng JN!netratlons. for new ���ti"'n beotrnli!les- •. S.pec:hl hc:1111ttes for nuclear phy�'lics: studie-s w H be ll"emowea 
fr-om the ex h·t i ftt.J e.xper'i ment.U hla l T �nd r�ees U b 11 she() e he,. he r,c to pr.o'l! ide ore space iUid in-depe-ndent op.eration for 
UJQ nmutron :scatteri m'll pr-agram� 

https://hiyoo.ns
https://1500-'lc.VA
https://exparlme"t.al
https://rl'fi.th


Physical Oescript1on Project (contlrlued) 

Purpose, for. Scope Project 

1. Title a11d loc&tton or project; 

C�KSTRUCTIO� PROJECT DATA SHEETS 

l�eutro.n scattering e:xperime11tal hall, 
Los Alsos flt>utron Scattering Center (lAASCE) 
Los Alamos. Hew Mexico 

t�. Proje<;t tfO.: 

8. krief of 

9. Justification of Need and of 

The project includes rundinQ for construct1on of rour new spe-etro;neter-t spoclallly designed to 1ute optimun use o f  
the tntense puiS� neutro" bea:m. These w111 be in addition to sh. world class s.pectrOdottrs. buflt aM tested at 
LAHSC£ prior to construction of this ex.perimental hall� that will be installed in the new expertmenul hall. 
Pr�sent plans 1nclt.tde one spectrometer for each beam hole, althousn as maf!Y as t\lfO per beil.tt hole are ofte11 
feasible. ln addition to the ttn spoctroueter-s discuss� above, new spectr0111et1�r development and other experiments 
wi 11 be conducted on rl1/C other boam lit�es. AI together, the neutron scatt-er! ng progra• will 'have fifteen beam 
lines available when full ft'lcility operation is reacnc4 • tefl operat11lg world Gllass spectrometers alon9 with l"ive 
other bea� Hnes for future spectrooeter locations. 

The project also includes funding for six data coll�cti.on comput.0rs of advanced design and �. ht.lb computer- for d<lta 
reduction, storage and metn1pulat1on. T1nH'!-.of·flight ex·pcrlments t��lth the I>SR ewe expcct�d to collect an enormous 
an101.mt of data {approxiaately 1 million resolvtiQn eleaents per Instrument) at very high instantttneous data rates 
(up t{l 20 Milt expected), On·line data reduction will be essential so that raw data ct'ln be transrormod 11\to 
physical terms. displayed with high·quality graphics, thereby allowing on·line decisions on t h e  progress of t.h@ 
experiments. Peak. data rates with the PSR w1lr bO 400 tf•es current levels and t'fme average data rates ��tfJl be 40 
t1rucs curr!'!nt levels. We wtll continu& to use four or the comput&rs now ln scrv1�(o so that ten experiments can run 
si•ultaneously with indC!pendent data collection systeas when tile facility is cornplete. The$e four exht1ng 
cOliJI'.Iters w1\ I be replaced gradually arter FY 1986 with advanced systems tncorporating: the latest in computer 
luprovoments. Funils for these four rep1ac.enent be provided 1n later y�ars.COJ'Ipvters 

111<> U\IISC£ facility, whfth 1S !lOW 1n operation, ts �neutron t1me-of·fli9ht hb•Dratory devote<! to neutron scatt<!rtng 
research in materials Science and n-eutron nuclear science resear<:h. The researc.lt fs applied to problems of signifi· 
cancc to the n:.Lfon's (!1'1Crgy <md dOf('OSe progra•s and also contributes to the PQ•ol of basic knowle<fg& underlying 
•Aatcria1s and nuclear sc.icflce. The experimental prograa, which is we11 underway us1ng the �xisting LANSCE spallation 
source, covP.rs a wide variety of O)ndensed matter research. The program also include$ research into it��proved 

https://researc.lt
https://an101.mt
https://coll�cti.on


�w 

�ureg,se"' Ju!t1!1ntilon o.f Led for,. andl Seep-a of !SroJict (etJMtinued'[ 

at�� 

""he -il!fl.1 

CONSTR�CTJON PROJECT OAT� SHEtrs 

l. Tttle and locatio" of pf'1)je.c,t � �NA ;.Catt�r'in9 exti>"er\oenUl h.�n, 2., Pro.jrect 'tlo.,: 87-R�403 
Los Alsmos �utron Scatter1ng tenter tLANSC£) 
Los. Alam<Js.. K�:deo 

9. 

spct.trom�ters and neutron S!Ource design tht r..rfill allow tl'le tlptiiT1 u5e of pulsed ne1.1tron�.. Ttlfs resear('h p:rogr� 
h•rs been p1 ilfl IU! II sgr that it earn c:ont hllle- and (:<In grow throughout the peori ad of COQSU IJttioM c r t h� PSR 41\ld the 
p-roposed ex.peri et�td hllll. The rOti9r�n41 phn fo.r 'th� i!:<.bting ai"-J!el"'imar'lt�l niil 1l did I'"IO't. conte!ll!pl the 100 
fo1 d iru: rea 50 i' n n@ollt rcn SOtJliee upa bil ity to be- rna de· avail�b lie by title PSR. Th f s. grejt,er- i nte11 sity 1:md 
optfrnlized I)Lil s:e st ructu...e frr;Hll the P.SR ua.n$fQrrped the �ourc.e 1nto d�rl,y the best spa nation neutron sou:l"r:e i11 the 
n�ti�n �nd p�rhbps i� tne wDrld. The extr�ordt��ry �8p�b11tties have �tcved !ttractive not only tot�� Los A�amos 
�Hona1 laboratory �uff. but to a bl"'ye c:Mt:1ng�nt. olt tho llla'tion'-s s.t r�s�anluHrs rro unfll'erstt'liO$ Md 1'ron1 
illdii$.try. The f fl ereas i ng flow of vis it i ng ei(Jler i ente rs  is be\ ng: organized into a yser gro'Qp tha,t beg,a.A Qpeorati en 
forl'lll�Hl' 1n Na.t 1983. Pr�posah for &Xper1rnen'tS at t.o-s .A. lltmos fro thh usi!!r group are stJbnH�tted to an extern�1 
panel of f'flV1.t:!�r;�o-rs. nmse c�trC,mal r-,evltJwe-rs ""111 plilo tl'le 11s.e of 2/3 of 'the beam ttme illv.a1laiblo on the �stalo I fs�C!tl 
�pectromet�rs4 PrEts.ently,. the .reviewi!rs necehe reque"Sts for tn� ttmes. as. much 'lliX.p�i.rn.e:nt�tl tlrne i!S tn� facility 
nn �rovide. Soon after th:e P'SR bee es oper1"111tfonal11 tiTle lllikrcrtor"y expe:r:ts to lmst �pliJro:x i'•ately 100 vi s'i toNi each 
.)"@'.lf'. 

lhe reque-st� IIIIXIJ'�rfrncnUl ha1 1  lillfl J provjclfl adaqruat.ct 9Xpor1rHIMttal IU'� to .S:Cc01llm1ld&t@ tM �Sier iComniJtitty ilmd lltf 1 .  
peir1D1H ttJe full us of l'le;!n:ro.n source for materir��i 5c1enc:e rre5earc.h.. Sp.ar:o 1� �ncluted uTt:"imartQly t'or a5 il'S 
15 s.pectromete:r!i w1 'tih enough troOm bet ween so th�t nei g hnori' ng ex:Per; oents do not. i rnt.erfere '""Hn eac.h other. h. 
i'nt 1 udes spaceo 1 ot a.Utrl .!lit 1 anger d 1 � t�nce:s from the s1:1urrcr! th&lt perm1 ts f11ll ex p1 oit illt ion of adva.f'!ce:s; in res.a·hrtiam 

fHie poss101e by tho SCH.iree. Room tor sta�1�m� of el(�OI"'ime!llt.!i and for pr�pardtiOf\ of ll�rApH'S h� !!i�et'i a1 envlrOIBilflntrs 
fs 1nc:l ucte<l �1thin the cxper1rnll!tl'till han.. Also� tho- nall is pra:vidcd wHIJ an ol/&rlu!'.ad crue that allows equ1 ant to 
be ti'"af15.POrtaQ] ov1::r .;a 1 T gf ·the e;xperi eoi.a 1 and st Qgi ng areas:, SD!IIIild �;ol)!'l � t ironed a r If qyt et•• f'(I<Oill5o ue 1 oc�:� ted 
adja.C:t!-li1t to thu �xpe:ri ental f'1oor:- for th� ta&e ot f!xpori lilllltets 1, lelJBihllrt1ll!il and plianni ng the next. :step ir� an ;;�c.t he 
experiment .. 

https://ol/&rlu!'.ad
https://adaqruat.ct


iJ. Purpose, Justtfication·of Meed:for, Sc)�ije or�roject:(c..9J�Cjnul!d) 

COI<STRUCT!ot< PROJECT DATA SIIEETS 

I. Title and location of project : Neutron scattering experimental hall, 2. Project llo.: 87-R·403 
los Ala111os Keutroo Scattering Center (t,ANSCE) 
los Ali'Qos. tjew Mexico 

and 

Since data collectio�t rates for many experiments �t lAriSCE will �orders of rnd.gMtWc gr�d.ter than 
enc:ountcrt.*d al. prescnl. fae11ft1t-s. it ts neccsury that at least NIH or our !:pectro•neter� have forefront 
computerh.ed dat9 collt-ttion and analysis syste-•s when the PSjt becomes 01)eratfionll1. Thts systea lilili make possible 
the operation of experiments at full perfo�ance levels an<t .1lso wtll greatly speed the iflt�rpretat1on of the results 
of tlle experiments. State-of-tlle-art data coltect ion 4nd handling facilities i!lre of great it�port<�nce to v1s1t.1nu 
scfcntlsts wllo must cofT!ptete oxperimtnts and interpret tho•• du rtng very short visits probably lasting on t.he nvera-ge 
of about nne �ek. These co..puters will therefore ensure that the lAIISCE facility will have 1ts greateest impact fn 
streflgtfletting the national posHfon in materials science through the visitor 1program. Oata acq�lslt1on for other 
spectroaeters designeed for slower data rates (S-m.!lll saaples, ultra-high resotiJtion) will vse computers no� in service 
at the LAASCE and will be replaced out of the annual tabontory equipaent bud�1et allocation in accordallce with tile 'leeds 
and rundlng level of tlle ®velop1ng LAt•scE progN111. 

Jn SUI!Inar-y. tl\e combined floor spacQ of the existing and proposed U'll;pcr-fmental hall of 22.500 square reet will 110re 
than quadruep le the space avetflab1e tor spectromel.�rs and stagfl'lg of experiments thus assuring full use (Jf the source 
intensity for the nat tonal Mutron SC.!Ittf}rlng program. TM svpport tlrea w11l provide space for data collectfon, 
11ght techn1c1an servtc:ee. and tor visll.1ng users and tacflfty support start. The s1x dota collection systems will 
assure that adequate co"puter facilities will be t�va114ble to service at least� flvo sp�ctron1eters simultaneously at 
the extraord inarily lllgh dato rates needed for the higher intensity neutron $(;attering neasuromants. lhis additional 
cxpe.-1 menta 1 a.nd suppor-t space is essent1 a 1 1n ord er for the nation's moterla !Is science �seare-h <:ofl•emuldty to tal<o 
run ad var.ta9e of' the 111ajor a.d"an<:e 1n puhe-d neutron intensity provided by the PSR. 

https://computerh.ed


Details of Cost Estimate• 

a. 

COIISTRUCTIOII PROJECT DATA SHEETS 

1. T1tle and locatlon of projecc: Neutron scatter1 ng t)(pt'rfllltntlll hall. 2. ProJect Uo.: 
Los Alamos Neutron Scattering Center (LA�ISCE} 
Los Ala.oos, !lew Mexico 

10. 

a. Englneet"1ng� de:s1gn. 1nspett1on.,. aM project managenent ...... . 

1. Facility {I 11� of constMJoCtlon costs les! Item 6.3 ........ . 

2 .  Speci�l equ1pment design at abOut S:t of ItQ'II 8.3• • • • • • . . • • •  

b. Constr·uctton costs• • . • • . • • . • • . • • • . • . • . . • • . . . • • . • • • . • • • . • . • •..•• 

1. Jmproveme11ts to l11nd••..••••••.••• • • • • • • . • • • . • • • . . • • • • . • • • .  

a. Site work including s�nd Md ftltttrs .................. . 

Buildings 

ltf.'m tost 

s 1,200 
250 

MO 

Total Cost 

12:.950 

81-R-403 

2. 
East sfde laboratory and support offices� 
22,800 sq . ft. D $105/sq. rt .......................... . 2�400 

b. East experl mttntal M.ll, 18,000 $Q. ft. t» $168/sq. ft.. . 3,0?.0 
c. Modify existing LANSC£ e�periaentai area�• • • • • • • • • • • • • .  2,080 
d. Relocate �xis�ing detector 'building .................... 80 

3. Special equipment 
11. Computers• • • • • • • • • • • •• • • • • • • • • • • • • • • • • • . • . . • • • • • • • • • • • •  1,750 
t:>. Sptctromct�rs••••.•.•.••.•••••••.••••.•.•••.••••.•••..• 2,210 

4. Ut1lit1es includ'lng new subsution ....................... . . 770 
c. Standard equipment Including overhead cranes. . .. . . . . .  . . . . .. . ... 

�btota1 • • • • • • • • • • • . • • • • • • • • • •  , ,  • •  , • • • •  

d .  Cont1tlgency@ 18'l• • • • • • • • • • • • • • • • • • . • ••••..••••••••••.••••.•••. 

Tot�l estimated costs................. . 

*The above cost estimate is based on a tonceptu�l des1gn that 1s complet� The laboratory is using escalcttion rates of 
4.91 for CV 1985, 6.41. for CV 19&6, 6.7l for C'f 1987 and 6.5% for ]988. These rates �r� provided by the ·oata Resources 
rncorpora.ttd: under eo11:uact to the 00£. 

�£n9ineer1ng, design �nd inspection are projected froa historical records and experience, then applied based on the 
complexity of the project. 
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a. 

L Titl� at1d loc.atiol"' of project: Keutrun scattui1ng experi nul hall, 
los Alamos Keutron C.entllr ( U\t�SCE} 
los .A1 amo� I t4ew tt�x t co 

2.. PN>ject No.: 87-R-40l 

I\) 
c..) 
'W 

• of Per o llldfl'CCl 

De-siyn J.�.nd h'ls�oct1oil o,f' hcllity ilddHion:s v ill be bcCetmJI'l hh�d b_y a negotiated arch1tP.ct-eng1ne�r contraa:.t... 

:Spe-c 1 a1 fu i l i ty equ i pm@'nt s 1 gn and proc.ure��,enrt. wi 11 be perform f:!d b.)' thC! OP�Jn�t 1 1'1\::1 c•ntt.r-ac tl}r. ro th ederet 

feu i b � e 1 c.onstNJc.t1 on itilild proc'IJ rernent wi 11 be .!lccompl i shed h.)' t1Md·pr1 ce eortl:.l'aet s and c.o11t rac.t:s awarded 011 tit!� 
bas.i� of compotftivo biddi Ag. 

12. Sen dule of and Other Rel�ted 

Prior Years FY 1987 FY 1988 

ll. l'ota I piO)O(.t fUBd1!ilg 
J. Tota,l f:�cility cost.:s 

Construction Hne 1t .. . . . . . . . . . . .. . . ... ,. ............. 1 � 0 s "�600 ,$ 71900 
b. PE& D • • • • • • ,. , , , , + • + , • , • , .... . ... . . . ... 0 0 0 
[. ftr ded equ 1 J:enent, .. . ... , , .... . , .. .  " • • • .. • • • • • • •  0 0 0 
d. Inwentorie5��·�·····························*·•··· 0 0 0 

Tota1 Facility cost5 • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

2. Ot er projed '(undl 
a. toncQptu�l des1gn . .  . . • •• .  ����··,,···�·�!···�··���·· 180 0 0 
b. Othe� proj�ct-related costs • • • . . . • . � . •  • . • • . .  0 0 

Tohl D�her prtJ.jCCl ru11d 1 n9 • ., , • • • ,, • • • •  ,. • • • • • ., • • ,. 

Tot111l pro.iect f11Jodi1119 � ltel:l$ l illlld 2) ... ,.,.,. . ... 4,600 

b. ReldtCd ann ua l funding r q ir�]e�ts (��timated life of project: 25 years) 
l. E.K pe ""imenta1 ha, 11 o-perating costs . • • . • . . .  ,, . . . .. . . . . . . . . . . . . . . . . . . . . .  . . . . .  ,, . . . . • •  . .  • • •  

?.. Pr.,gr �1� resll!�tth exJl<ens�s. d rectl.Y relate-d to the DO£/BES neutro11 
�C� lt@lf'" 1 n� progr a a a a a a • a a .., a i. I i rt1 I 1r I • I I I I .. I 4i I t I .. f I t- ' t • • ltl f • • • � •· p • • p • •• p • � I • • 't 1! " • ! 1 • !1 

'3. Cap it� 1 ��utpmer1t !lot ro 1 a ted to c.onstruction �lt. rehted to the progri!JDmatic 
@ffo rt f n rae 111 ty . ... . .... . � . .  ..... . .. . ... . ......... , ·� 1 • •  1 , 1 •. , • 'fl .... ......... . ..� •• • •  � • � .. ... , ,. 

4. GPP or othP.r �nn�tructjon rel�ted to program3�tic effort in the r�clllty • • • • • • • • • • • •  

s. OLh�r Los A 111111os costs •••••••••••••• • •• • • •• • • • • • • •• •  • • • • • • • •  

Totiii!1 ... , ••• � * , .. .  , • " , .. . . ..  , . . . .  .. . .  . . ... . .. . . . . . ... ..... . . . .  .... . . .. . . . * • •  

n 1989 ToL.ul 

$ 5;000 'S 17,500 
0 0 
(J 0 
0 0 

[] 180 

s,ooo 

� 60{} 

5�4()0 

5.00 
0 

�.100 



11. lf,arra"tfve hpli!inlli'iio ofiob1 Pr"OJer;t Fund'hlg an!d Other lteln.ed' Roguir�nt:s 

;;�. rot� 1 prQj ect fund11'191 

1 

� 

COfiSTRUCli Otil PRDJ ECT DATA SHEEliS 

L lihl£!> and 1oct�tton of proj�it: "eutr>On s�atter1ng experimental h�11� 2. ProjQCt Ko.::. 87-R-403 
ll.o·:s Alarnos 'Neutron Sc.atterill'lg Center ( W\J'iiSCE} 
LaS; A hmGS, te" foi!.d co 

1. Tot�l facility 
a. Co"�tructton ltne tt�n. No narrbt1v� r@qufr�� 
b.. .No PE&D is ant1 c t pated. 
c. ?to e-)(P"eJJISe� f��,�nded �qo'l pumt is allt1 c1pat.edJ,. 
d. ND ienven toriees ar� d�tic1��tem� 

2� Other project fundf n.g 
a,. The unt shmm is for- tonc.eptu,a 1 dos t gn. � resl!arc and deve l 4;1p:a_e11t. h ne;e.es �a ry fa·r this projs(;t. 
b-.. Otther Pl"'oJected-rehted (>Osts. Sh wcrl·d chss 'Spe:ctrom.eters vHl be bu1 1 t and ·tes.ted pr1or to 

�)(pedn�11Ul lilall:S constf"!Uct1ol1 and will becorn� part of tho- (aen1ty UpOm compl.et�Oil' cf con!itiRI'Ction, 
b. TOit illl N 1 ahd ftuM i n!JI requ f rements 

1. rxperfment�1 hdll operating cost� 
fh 1s cat ogor".Y 1nc llldes ll f nten ance, j 111n I tori d • and uti 1 it1 es ci!ll c.u lated fro11 l"'t 1984 eM ls oo a p@r squ.c.re 

(A) foot biUJ h itPI roughout the f..lJbO ratory ar..d � r"Oj€c.ted tQ n ], 989. �prox h��to, y s��o..oon per Y�llf 1s. 
� dnt1c1pated. 

z. Proorllmmi!lt i c op:eril t1ng and re"S e"a r� exp.en se"Y. dt nl'C. t lly reht.ed to tI!IQ 8E: S m eut rc111 scatteri ng progra is; 
an't11ctpllted to he i!!pprOrxim.!ltely $5,,,400.,000 per year� 

3. Capitd equ1pmcnt 1110'11: r·el.att:!d to coMtrtJCtton but rrehtedl to the JIMgr Uc effort 1rn th� I'IIC1l' lty 
�rpprox 11fli11te l.Y $500.000 pH )'e4'1' 1 '5 afl't t e 1 pili ted� 

4. No GPP or other tOnst��tion rel�ted to program�t1c efrort 1� antic1p�ted. 
Ei. other LO'i Al ;unns 1progr.ams 

The Los Alamo� Nation�l Lahor�tory �11 cond��t inter��lly-supported �rogram� 1n neutron scatteriAg and othet 
research mt an annua) cost o,f $4,motaoo. 

https://squ.c.re
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Phys [!_t1 Project 

"5.. i'Frevi cost 1-�at,e: ftOI!I(" 

tfb'( 1 !iF 

e 

• 

l-2 GcV Synt&i'J rot ron. l!tad 1 ati on Sotu·cc 
L�wr��oe OerK�lQy Laboratory 
IM!'rk.cl&y .. Cal1ff.lr,n1a 

l. Tli 11:.11:'! and lo�illt.�oo of 

ous � t 

9a. Date p�ysi,al �o�structioo starts: !1 6. IQur.-ent c.ost e!'i.tiimate-: S :t •. so"O!I 

4. Da t& eons tr-ure t I on .:!riGS! �/ 
Dat : Janu4ry 1�86 

B1r f,e1f .. c:.a1 Des c ri on o·f 

t 1 ons 

1987 1�500 1.500 1..,5.()0 

Tlllil 1-2 ti(.'. II :sy tu:.hfi:lt r-on wn 1 t'.)g bu H It wHh1 n t.M ILa wren C.r! Bet1ke I ey La btl r&tor;y� vhi c.h i' s loc.ateii Qt'l � 1 vt>rs hy of 
C.-J.1iforni� property adjli!·l;ent to t.,ifil' Bt>r·lteley r:.alllp••s.� The fY 1987 request 1'!1 for A-E .md long le.ad pr·oct•rP.mollt to 
�tter dDfino th@ cost. sch@duiQ and de�1gn �r1or to co�struction. {TI1e est1mated constt�uctian r.n�ts of tn� 
filci'Hty �re proje11;.ted at 90-100 million dollars w th total R&D and st&rltup cos:B Of �?5-.lOM.) The projec wl11 
'incbde the c.omstruc.tlol) of new fad liUe:s� and illter"tions and �ddil1 or�s to ex1 sttng p1 ant .!llld site t,c.i1 H. iPs .. 
e'S pet.1lllly Bun ding 6 (tile c'ircular bu'ildi 119 thilt now ltous es t be l64- I�nch C:yc lot ron). nie 1-2 GeV Syncnrotroo is (I 
$p�d�l (�d 11t.y COmJJf"'iSed or Lln �l!:e;Lrun StotG'!Ie rfng lmd ir'ljection .s.y!item. insertion det,�ic.es (tJrutulators llllld 
wfggle.rs.) fo,- qeJJelri�Jt111l9 s.yocbrotron radht1"on afid phC�ton bctaml1on s. The f€Jd1Tt.:y consht5' of<� 50-He'i injector. il 
full-energy bo�st.er SyrJchrotron. an electr'Ofll s:t4)r>1!!Jf!. ri 1'19. whi t.h ha:s 12 6-rn-lon91 stt-!11gh'L sectioos. for i n:sertfon 
�P.'Il <: �.. <lin f n 1 1.a 1 comph�m or1t of 5 i ns:e-rt 1 {lA d@'t 1 Ct!'!i • .t�hd pho.t en be a � i nes. e:K te11d htg f.rom t 1 nser ti on de...1Cll'!l., 
Oeve-IJOpnent of 7 strc:Ji ght. sect i ons a11d 2'4 ben ding Jll;;lgnet porh are 1Mt �nchJdil!'d tn the S:C()pe of this projed. Their 
de VIi!1 Op!llen t H1 'fu ttlre !fed rs.. h'IHfever., wi11 pmv ide flexi bi 1 ity t:o rt:S.Ilo.nd to now &c1�nt 1f1 c: d 1 red ions and to tak.e 
advantage- of new at"rtals, d@'Sig�ns. ltind other tli!t:hnclogical adwanc�so 'Whet� fJ11ly d vQ]{Ipoed. ttle liiiclHty will be . 
i.lihlo to P-�"OWide I.IP t.o 60 $-er !iti:!Jtions;; 

�� lhe FV 1961 ruqtteH provide:s fDr arc H.ect-en91ineertng �Work. alild long lead pror:.tJI"err•eJJt.. ntu total l!stlmilted cos.t arnd 
ex�d C:OIIH>truuion dates of t h 1 s �rl}ject are cor refl Uy ur�der re\' i �. 

https://rt:S.Ilo.nd
https://bo�st.er
https://wfggle.rs
https://det,�ic.es
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CaNSTRUCTID� PR�JECi D�TA SH�EfS 

1.. Title and lo�;at 1 on project: 1-2 GeV Syncl'lf'Dti'on Rad.h.tion Sour-tC.e 
enee Berkel@y L�bot�tory 

Berkeley� C�11forn1a 

c:at 1 on or N(?ei:l and 

Prcj ect No 87 -R -41l1Si 

The 1-2 6eV Symchrotrcn Fac11 ity vi 11 iJe a de-dicated' sync.hrctr0�1 rac!Ji a.t ion 50"11rce that is optimized for !Jenerating 
\l�ct.nJ .a.mli soft x·rl)y (XlN) 15ghrt rr-�om p�dodlc- a'I}Mtlc detJ�ce�. fnrv�u19ator-!; froo tndustr..)'. 
uflhers1 ties, �rid MUOn.!'.ll hborat.ortes wH 1 hflV� .acces:s to un1qUI! C!l!!!bl 1 it.'ie:!ii-- 1r!Jh :!ipectrrilll llrH Hl!ACe and 
1/f}.'f"f short ptd sc hln9t It (no i I'Nllly ten1 c f picos.ecoRds.}. f41i1lt1-p&r1 oo und 1d a t.a rs fn t.JJ� storage r-1 ng •;.�1 T1 pro 'I ide 
-sp.ttH.lly and 1on!)1tud1Mlly coh13-renlt rad11tfo"R that I� bro�d].)' tunable �c:ro:ss tht!, XUIJ reg1on of the spe(.tr!Jm. 

The ] -2 lie\! Synchrotron �ill pernit nell' s.tud'ies 1n bott1 bal!ifc .and apiJ'lTed s<:ie-111ce.. ln biology� fer e-x:a he 
high photon f1l trx t:.cdbi med wH th12 ap4b llii t,V for 'W4 'l'el Q<l'll)j th 1: un 1 ng I wH 1 e;nha 11r::er im.l!ig 'ling �Fid seat. ter i ng 
loehntqucr!., P1 cos12c.011d p�ulses ilil1d too abiil1ty to miltc.lll s.oft x�ri3y� to the- abs,orptfo, featuros of maJor 
!;>t �uc.t'\!1 l"illll M ()1 t')g1i It�1 el elflf:lilt.'S � s,11�h as Ci!Jf"'non, ni tro-ger� • !!ln� ox:yg-en , '111111 aake it PQS.S f tJ. 1 e to ll.ffiderhk;e dy11a 1 C.illl 
response stlldies of :spedmens 'in scethi11g very close to their nat�ral state+ The tiJiierenc.e properties O'f undulittor 
r"MiaHon rw1ll a-xte11d tl'li! u:se. cf �yncl'ltotrctll radf�Uan fnt.o th� ph8�e�st!11S1tive WOiild cf x-ro:��y itltr!.rferonl<l::!try and 

are needed or s.p�tros��;.Qpfc of free ato�ns !lnd 
and wf�gler:s an accephble 'Signal�to�noise' ratio can be 

' mtrcd uce new s.ta.ndi!irds or !>pe<.tra 1 
q�JBI'ilt IAnl l111te rft.!'t�ce e h�ts. 

H1gl! !;pi:!'4;tr�1 br1 U fi)lll.C.Q 
'St t.ld h�s o1 r-eact 1 en 

� f ne 1 C:$., i:nt rilmcl �c:ular transfer proccs 5es., e):r;ited s t.ri!te prQton and' (!o1 eet roil t riiJJsfer •. and rnoTeo1 tar 
p'hotod iss o,t.i Qt ion .and phc,t o 1 on f zat i oo. 

trn t9.alerh. h aM surfil;C!f t;C 1 em:.�. t"e t:;.irpi!lb 1 H t"i 'e'So Gf ttT!c 1-2. �\I Sy'ich rr:rt ro 11H 1 perm 1 t fll(!tW 1 n 'lest. t g "'t t 0115 o buH� 
�gt-a-r1�1s as well as. stJrhces alld hltorfac.es. Time-resolved stud es h <:atalys.1s will be POS$1ble with �U\1 
r.ad ht i 011 of eJC itrm� ly J�i gh br H I f ant:e and t1 I? s true t.w r�. Po in sti!l r.ce. 'it. w 1 1 be p.os-s. I b 1 e to study 
the dyn�mics of s:urhc-e contaminat I !l a11d � nterface Format1 on aM to •ter� fy croscopit. od�l s f>l'lr c:auly<Sis., 
o�t:idati on� co'fro s. lC>!\. .,'1\d �ntl! r-facld 'tl•·owtn. 

9'. 

N b1olo-g1ca1 09ra'l'l'\)'. 
(;!,) 
Ct.:! In atomic; al\d oole-tular pb.rsics; 11ery high photon fiU)Ces 

mole-c.ules in the gas phase; with l'ad"iat1on fromr l.ll'ldl.ll�torr:!Ji 
obtai 11ed for any el(per-1 ents; 1n the .x-r� regi on. The rtaci l it,:r V'i I� 
r-eo so. t ut.\ oo I Md '1111\ \ pro\' 1d� r..cee5s to w ost\t-ii"i es. o1 atiP"'I1' ostruct'IJ� and d)'n �ri11 cs. 
and tllres.llold phencmP.nl!!.,. 

ht chell1.stry. tho .,,acll1ty wHl nelof area-s Qf f'I!'Searc� on dlern1ca:l ll"t!acrd,..ilt.Y. 
alf\dl p t C.G$-t-CoOO tliJIO st r of tnQ- r:ad iat ten ._. H l po-rrn it "; 911'1-re:s-o h1 t l Ofil d.)'fianl t cal 
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CONST�IIC:liO PROJECT DATA SHEETS 

1. Title a"d locatio of project: �-Z Gel/ Sync rotron Rod i �tion sout·� 
l4wr@nec Ber�eley Laboratory 
Berk�'ct. 

9. .• iUld 

2. Proje-tt No.: 87-R-106 

l1ndustr ill ut1Uzi!tion of :(UV radiat,on �ill b@ !it1rnu1i!Jted h:y th'P. ;w�il.abillty of this r.ldiation !i()urce, whicl• c1111 
baeonl a focal point. tc: collaboration.. One ioous.trial a ppliuti on of radhtion rrom tbe l-Z 
GcP/ Synohi"'tron 'lis i pr' ov l':!d mask tabr1eat1on fnr the mkroelectroQJit:S 'indLJS'lr".)'. B.'l wt1Uz1ngl the ruH pot�nt1al of 
stnc�rotron a!li.ttfon ·ror .x.-ra.)' 11thogrii.P :r. it will be pos�ible to �d1 uve t"1ner feature sizes at less domand�ng 
l!$pect r�tio�, wMh competitive wrilting sp�ed� ue Dll.inU1nH. 

rn the area of n�t1o�a1 security, sci entist s �t ��v�r�l n�t1o�al d fonsP l�borator1es have expressed the n�ed for 
O(;Co-ss to !) modern soft x-rey syrlchtotro�' ra diht1 oll facility 1 ike the l-2 Ge'l �ync.hrotron. They hawe eophasiz�d 
dep�ndablP access to ig -flux. high-brilliance facilities for progr�-related r�searGh. 

ne�� -s(1ent1t1c oppor�un1ti�s are �nly a S4mple, indtcatlnv ��� pot�nt1a1 ror �tate-of- ne-ari sy�c�rotron 
r d1at1on research with the 1-2 6eV Syr:�chr'otron. l'hQ proposed fac.flity Mill provide a much-needed .a dd i tion to 

N tllts c:ount.ryls oversubscribed synchrotron r-adiati OJJ sources; ana vi11 pro vide i porhnt ne� oppOrl.uiiH h:!S for 
w student research a.nd tra1ning tn iln ar-ea in vllic h  a hd of qu�l i(h.'<l personnel b alrea{jy 1Bg felt., Th�Sl! 
....] sci e11t I f1 c <il ncl educa t h;m ill opportun Hies h�"' e b@t! wa 11 docu1n�nted recent1 y by nation a 1 committees studyi ng 

ma.ior re�ca�h fil.c iflities needed 1to k�e,p t� United S atos .stientific�lly competitive. The:se tommH.tees hi'lVe 
.:onshtently given the 1-2 G�V Synchrotron Ill gh priol"ity. They i ncl u!!le the OOE's. Planning Study for Advlflnced 
Nationil1 Sync rotron R�dh_t1oll FiJiciHties. the NRC1s. Majer .HI!te Fa.c1 Uttes Co m1t.t�e. and too OOt:::'s ERAs 
Hiliter-1 h lfile1l1t1es �rl hr>c lte11ie't!l Com ittee wl'lk rer,�1gwcd NlC r port� 

The 1-2 �v s.ynthrotron will be �"ailillb-1'1! to generi!IJ users 11S !Jit!ll a!i to part1c1pat1ng res �rch tea•1S (PIH"!.). 
Thl:! lilibaratQry f5, detetf ined to cons.tru�l 41 ras.er-rr1!Qndljt fac11 lty and hils arr�rJgerne11ts for 11sers to play a c;ignificant 
ro 1 � 1 n dete rm 1 nirtg tM $peci fic. I! tion .ll.hd de� i gr1 or t.tte �a 1f1 n. s. Refo re �om mem:;: ing con:!ii truct ion� LBL wi 11 conduct 
rml! U!iers' Wor<�hop to final iz:e opeut.1Mal parauict�rs afld or9ar1i�e heillml ine user- tea ms. In i!dditi0111 t ttle 1-2 
GeY SJillchrotron has 7 mddltio. &1 �tra lg t sec 1ons �nd 24 ports on bending JJtagnet!ii that vU'l be il'lliltililble for 
development by PRT�s or for futurt' facility cnhanc.�ment b)l LBJ. to enable uset:S to Ulei! !dvat�ta9� of new sctc tific 
op po rtijn1 tie-s or unroreseen techno1 ogi u1 deve 1 ojJme11ts. l�ea 11211t1 011 of tllo u 11 capab il it i P!i 1 nhe rP.n £ i n the 1-2 
u V Synchrotrot� configuration �o11ld r�sult in support of up to 60 usor stat1on�. 



lb. Detail 

Funding Project Funding Funding A:eguirenlQnts 

( a ) ( b ) 

1,500 

1. Titlt and locat1on or proJtct: 1-2 �v Synchrotron Radfat1on Source 2. Project 110.: 87--R..406 
Lawrence 8erke1ey Laboratory 
aarkeley, California 

CONSTRUCTIOII PROJECT DATA SHEETS 

of Cost Estimate 

The project provides funds for an Atchitect-Enu1neer to accompt iSh des1gn sut'fftff!!nt to def1ne the cost. 
schedule, and scope of t.he proposed tacfllty. Also 1ncluded are funds nec�ssary fot long lead procurenent 
for those components .t�tch ltrK)Uld Uw.tt tl'le ttaely COQP1et1on of the projee-t. Early st\J4ies 1\a.�e been tont)letecl and 
it is anticipated that the TEC wi11 be $90,000,000 to $100,000,000. 

ll. Methods of Performance 

Conventional faci�ities engineering design wi II be perfonaed under a negotiated Arc�itect/£ngtneer subcontr3ct. 

12. Schedule of and Other A:elated 

a. Total project costs 
1. A-E co·sts••••••••• • • • . • • • • • • • • • • • • • • • • . • • • • .  , . • • •  

Tota1 fact11ty costs ...................... .. 
2. Other project costs 

storaga Ring R&o ........................... . 
Insertion DeYice and 8eamline R&D ......... . . 

(c) Startup•••••••••••••••••••••••••••••••••••.• 

(d) capital Equtpment Related to R&D ........... . 

Total other project rund1ng. . . .  ... .e. .  .. .. ... 

lotal proje-ct funding ...................... . 

!!..!ill 

$ 1.500 

1,000 
500 

0 

1,000 
500 

0 
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CO�TRUCTIO� PROJECT DATA SHEETS 

1. Ti tllo cmd loution of pr·Dject! l.-2 Gel! SJA(:hN:Jil:.ron �ad1attoll :Soltr��;;e 2. Proj�t �.: �7-R-406 
Lawrooce 

51 to pr{!p!'u·atfon illnd build1n!,J c.onstruction for tl1e 1-2 GeV S.)' chroeron Fa.c1 1 i ty i !l sdtedul ed fo,r F'r 1988�1989� 

6erkel�y la�aratofy 
IJo rke 1 ey, � H o roia 

Th� rV \987 funrlin� ruq�est for the proj�t 15 A-t d�sig11 o�d long lead pro�ur�me�t necessary to full! 
dehme the cost. diul&1 and c.ost of the proposed �ac111l}'. 

fo Qrtier tl'tat the bufldfl!lg be �a:dy for inS't.fl?lottion of tht� tnjtN:" or .tnd the stora� r�lig. Fabrkat1oo of th.e 
benmliiles �nd insort10I' de't'f�e!l h s.ehedulectil fGr" r'f l988-1991-. 
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