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HR. U.S. DEPARTMENT OF Office of

VENERGY  scionce Nuclear Physics Vision

To enable U.S. world leadership in discovery science illuminating the properties of nuclear
matter in all of its manifestations

To provide the tools necessary for scientific and technical advances which will lead to new
knowledge, new competencies, and groundbreaking innovation and applications

To make strategic investments in facilities and research to provide the U.S. with the premier
facilities in the world around the end of the decade for research on:

New states of matter 100 times more dense than “normal’ nuclear matter at the Relativistic Heavy lon
Collider

The force which binds quarks and gluons in protons and neutrons at the 12 GeV Continuous Electron
Beam Accelerator Facility

The limits of nuclear existence for neutron and proton rich nuclei at the Facility for Rare Isotope Beams
and the Argonne Tandem Linac Accelerator System

Innovative, effective and reliable isotope production with a new dedicated isotope facility
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R v oceaxmuentor | Office of NP National User Facilities
R, ENERGY Science Beyond FY 2012

“Microscopes” pursuing
groundbreaking research
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) ENERGY % Planned Facility Closure in FY2012

Holifield Radioactive lon Beam Facility

HRIBF Terminated in FY2012

D&D begins in FY2012 and continues
In FY2013 and the out years

Impacts:

RIF of ~ 50 scientific and technical staff
Need to transition sizeable user community
No U.S. ISOL capability

Some isotopes for NP research
unavailable in the U.S. until FRIB




@R U5 o=axvenTor | Office of New Capabilities and Tools:
/ ENERGY ' science 12 GeV Upgrade — Highlights

« Hall D Complex - civil construction nearly complete

E=d 't{

Hall D Interior
T = _ﬂtlm
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. F|rst major installation period (6 months) very successful
— Accelerator tunnel connection to Hall D complete
— Arc Magnet rework exceeded plan
" of 10) high gradient 12 GeV cryomodules mstalled

: «’ Hall D Drift Chamber A > 2 GeV Cryomodule-s =
« Hall D Solenoid Magnet tested and installed
» All major detector systems under construction

- Cryomodule Waveguides

= Arc Magnets

Physics Running Resumed Nov19th !



Facility for Rare Isotope Beams: Preliminary Civil Design Complete &
Integrated with Technical Systems; Final Design Started

Front End

(v Facility for Rare Isotope Beam
U.S. Department of Energy Office of ScidnfdB PrOJeCt Update, October 2011
Michigan State University

, Slide 6



Driver Linear Accelerator Lattice Frozen;
Design Integrated with Civil Design

Front End

Linac Segment 1

Linac Segment 3

= Tunnel is
» 550 ft long
« 70 ft wide

Folding Segment 1 25 ft underground

Facility for Rare Isotope Beams
FRI B “ . U.S. Department of Energy Office of ScidnB Project Update, October 2011
" Michigan State University

, Slide 7



FRIB Ready to Start Civil Construction in May 2012

» Advanced civil construction by one year rel. to CD-1 to reduce cost risk

— MSU cost share funding advanced while keeping DOE profile the same
» Ready to start civil construction

— Site clearing and site preparation starts in January 2012

— Excavation starts in May 2012 assuming successful Lehman Review in April
 Utility relocation proceeding now

L




Leveraging Prior Investments
by DOE and Office of Nuclear Physics

ANL [ Nozzle
— Successfully demonstrated stability of liquid lithium film for charge stripping

— Collaborates on SRF work and fragment separator
BNL

— Successful R&D on high-temperature superconducting radiation resistant
magnet allows R&D magnet to become part of FRIB baseline

— Develops plasma windows for gas charge stripper
JLab

— Designs liquid helium plant

— Collaborates on SRF work and processes SRF cavities
LANL

— Provides LEDA ion source for tests
LBNL

— VENUS ion source produces brightest uranium beam (440 emA in 33* and
400 emA in 34%)

— For 400 kW beam, FRIB needs 432 emA in 33*

— Eliminates need to simultaneously accelerate two charge states before

stripping
ORNL

— Collaboration on design of beam dump, remote handling and non-
conventional utilities in target area




FRIB Project On Track for CD-2/3A
in Spring 2012
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i Department of Energy Review of the
Py L Facility for Rare Isotope Beams (FRIB) at MSU
3 2 September 27-29, 2011 ;

e Lehman Reviews

— March 2011 “The Review Committee supports the combined CD-2/3A strategy and the
advancement of MSU funding in FY-11 and FY-12 to accelerate the conventional facilities
design and construction.”

— September 2011 “Schedule a CD-2/3A review to be conducted in April 2012.” 10



1,000 FRIB Users Ready to ERIBSs, .o

fribusers.org

o 1,050 users in FRIB Users Organization

« 20 working groups on experimental equipment

» Seven meetings and workshops since May 2009
— Joint ATLAS-HRIBF-NSCL-FRIB Users Meeting, August 2011 in East Lansing
— SAC Review of Equipment Initiatives, February 2011 in East Lansing

— Advances in Nuclear Radiation Detectors and Technologies, January 2011 at Rutgers
University

— Reaction Theory for FRIB, November 2010 at DNP meeting in Santa Fe
— Radiochemistry at FRIB, August 2010 in Boston
— FRIB Equipment Workshop, February 2010 in East Lansing
— Step Forward to FRIB, May 2009 at Argonne National Laboratory
» Users poised for discoveries when FRIB turns on




29, U.S. DEPARTMENT OF Offi f
P ENERGY chr?cc; CARIBU status

Project completed: All
commissioning milestones
achieved

First measurements have been

made
: 1157
— New and improved masses at ]
the CPT mass spectrometer 10-
B
— Decay spectra at 2 05
Gammasphere =
~. é,[
£ 100-
s
Working on improving vyield, z 95
transmission and beam purity =
901 3
| |E=1394(4.1) keV (PRELIMINARY) : i
I 1 857 T T T T T T T T T T T T T T T T T E F
CARIBU beams available in next 668,085.0  668.0855  668.086.0 668 i
PAC CyCle (2012) &pphed frequenc‘ I : i

Physics Division, Argonne National Laboratory NovemBer 28 2011 12



us DEPARTMENT OF | Office of Other NP Capabilities: Production Sites
ENERGY ' scence Presently Integrated into the Isotope Program

BNL (BLIP)
PNNL Ge-68 Calibration sources for PET equipment,
antibody labeling
Sia ::rgt?a%?::::g:; Sr-82 Rb-82 generator for cardiacimaging
Py INL (ATR) Cu-67 Antibody labeling fortargeted cancertherapy

Co-60 Gamma knife, sterilization
of medical equipment

“~_ | Washington Univ.

4 Pending supplier of
research isotopes(e.g.,

Cu-64)

¥y

ORNL
HFIR:

Se-75 Industrial NDA, protein studies
Cf-252 Industrial sources

\W-188 Cancertherapy

Stable Isotopes Inventory:

Top 10 stable isotopes sold overthe
last5 years:

Ca-48, Ga-69, Rb-87, CI-37, Pt-195,
Nd-146, Sm-149, Ru-99, Zr-96
RadioisotopesInventory:

Ac-225 Cancertherapy

UC Davis

Pending supplier ofresearch

Univ. of Missouri (MURR)
Pending supplier of research isotopes
1(e.g.,Ho-166, Lu-177, Sm-153)

isotopes (e.g., At-211, Zr-89,
Y-86, Pb-203)
LANL (IPF)
Ge-68 Calibration sources for PET equipment,
antibody labeling

S1-82 Rb-82 generator for cardiacimaging SRNL (NNSA Tritium Facility)
As-73 Environmentaltracer He-3 Neutron detection
Fuel source for fusion reactors
Lungtesting

13



U.S. DEPARTMENT OF Office of EMCaI for ALICE to study
WENERGY | scionce LHC Heavy lon Collisions

§  E———
U.S. Heavy lons at the LHC

DOE TPC: $13.5 Million “ﬁ;lim- _
FY 2007-FY 2011 CD-2/3 in February 2008 7 A o
f/ € @t

(1

« Joint U.S., French, and Italian project

Project Deliverables: /
* US Scope: 7 2/3 Supermodules

» EU Scope: 3 Supermodules

Science:

 Triggering on high p; ©,, gammas and
electrons to study jet quenching via
suppression of leading particles

» Hard processes modified by the nuclear
medium

» Jet correlations and jet reconstruction

FY06 FYO7 FY08 FY09 FY10 FY11
DOE TPC $in 000s 295 1,000 2,000 4,000 5,000 1,205 H




ENERGY ggzrfczf DCAL “Away Side” Acceptance Upgrade

Concept: 6 DCal super modules
(2/3 length EMCal + Electronics,
Trigger, Controls)

Beam View

5 contiguous
modules possible,
while exact back-
toback is 3

EMCAL project so successful that DCAL scope
enhancement is possible within the
original TPC ($13.5M)

USA-China-France-Finland-Italy-Japan
Collaboration

15



r'LJ U.S. DEPARTMENT OF Oﬁlce Of

JENERGY  scionce Completion of the ALICE EMCal detector

A major milestone was reached in January, 2011, by US
collaborators in the ALICE experiment at the Large
Hadron Collider in Geneva, Switzerland, with the
completion of the EMCal, a large electromagnetic
calorimeter. The EMCal was built by an international
group of institutions from the US, France, and Italy, as
well as CERN. It was led by the US, with support from
DOE/NP for a total project cost of $13.5 M.

The photo shows the EMCal installation fixture (yellow),
loaded with a supermodule and being positioned for

installation. The plot shows the preliminary inclusive jet
spectrum measured by the EMCal during the 3-day
LHC run in March 2011 (two months after installation),

« Trigger: R=0.4, 1/1500
« Trigger: R=0.2, 1/1500

3 . « MB: R=0.4
with proton collisions at an energy of 2.78 TeV, the T10E " MB: R=0.2
same as that of LHC heavy ion collisions. The plot g 10° "ﬁ::;*;
shows the large kinematic reach of jet measurements in £ 10° T,
the EMCal, as well and the good performance of the 107 T .

EMCal trigger system. 10° —

10‘11JII|III|IIl|IJI|III|III[IIJ|III|III
0 20 40 60 80 100 120 140 160

P, (GeV/c)




U.S. DEPARTMENT OF Oﬂ:tce Of

ENERGY science Completion of the GRETINA detector
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e On March 22nd 2011, the Department of Energy approved
the start of operations for GRETINA (Critical Decision 4, CD-
4). The project has been completed on time, on budget, and
exceeded many of the key performance parameters.
GRETINA now enters the operations phase with scheduled
engineering runs taking place in April, May, and July in Cave
AC of the 88-Inch Cyclotron. It will then be moved and
coupled with the BGS for a series of commissioning runs
from September 2011 through March 2012. Then it will move
to the NSCL at MSU to begin physics campaigns at the
national laboratories.

» The first engineering run was successfully April 5-6. The
reaction used was 122Sn(*0Ar,4n)158Er with a 170 MeV Ar
beam from the 88-Inch cyclotron. We completed all planned
tests and collected about 1 Tbyte of data. Results from an
on-line analysis are shown in the figure Members of the
Users Community representing ANL, FSU, ORNL, Richmond
and Rochester participated of this run.




R v osrasrenTor | Office of Major Activities in Neutrinos,
WENERGY  science and Fundamental Symmetries

Grand Challenge — Nobel Class — question being tackled:

Is the neutrino its own anti-particle ?

Majorana Demonstrator

U.S. — Technology Demonstration prior
to technology choice and planned
US-German Collaboration

U.S. - Italian international -
Collaboration using Te crystal Germanium detector and the cryostat for
technology at Gran Sasso. Majorana Demonstrator.

Joint DOE/NSF project funding

18



@ .s. DEPARTMENT OF Office of

ENERGY Science

Fundamental Symmetries (cont’d)

Neutron Electric Dipole Moment (nEDM)

Experiment Theory
Expected nEDM limit constrains  *"'m
extensions of the standard 1075
modgl and .bgryogenesis as % eMetrdmagnbic | ]
possible origin of o ——

matter/antimatter asymmetry

V#Wem}bm%l:‘g.%
»a

T

e

Collaboration of 17 universities and
2 National Laboratories

Joint DOE/NSF project funding

> ¢ J O

1960 1970 1980 1990 2000 2010

Year of Publication

ORNL-Harvard

BNL-MIT

ORNL-ILL..

PNPI St Petersburg

ILL-Sussex-RAL...
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&%, U.S. DEPARTMENT OF

Office of

ENERGY science

First Physics Results (< 6 months)

I T T 1T | I l
SPS 17.3 GeV (PbPb)
o ¥ WASS (0-7%)

RHIC 200 GeV (Aulu)

— YaJEM-D

O =% PHENIX {0-10%)

i h* STAR (0-5%)

—— alastic, large P
(=13

LHC 2.76 TeV (FbPb)

@ h CMS (0-5%)

# h* ALICE (0-5%)

— ASW

GLV: dN,/dy = 400
GLV: dN/dy = 1400
GLV: dN,/dy = 2000-4000

elastic, small Pﬁc

YaJEM

PQM: <§> = 30 - 80 GeV/fm—

S preliminary

4 10 20

P, (GeV/c)

100 20

R, 10 100 GeV/c!
Large quenching!

For colorless probes
(direct photons) initial
results consistent with
No suppression

CMS, Wyslouch QM 2011

Raa at SPS, RHIC, LHC, & Theory .



=e. U.S. DEPARTMENT OF

& ENERGY

Office of

First Physics Results (< 6 months)

Science
ALICE. A. Dainese OM 2011

g 2:l T T I T T T ] T T T | T T T | T T T | T T T ] T T T ] 1: é 2_| T T | T T T [ T T T [ T T T ] T T T | T T T I T T T ] 1:
o« 1.8:_ Pb-Pb \SNN=2‘76 TeV A DU RAA 0-20% CC —: o 1.8: Pb-Pb \S_NN=2.76T9V A DO RAA 40'800/0 CC :
160 G ] = D*'R,, 0-20% CC 5 @ s D' R,, 40-80% CC
1.4 « n*R,, 0-20% CC ] 14 e o * 7 R,, 40-80% CC —
~ P ] - reliminary .
1.2 ALICE Preliminary - 12F =
A = 1 -
0.8f N 0.8 -
0.6 — 0.6/ il [
- ] u L ] 1 -
0.4 — 0.4 T 1 3
0.2 :_ L r NN e —— S L S e 0.2 :— — _:
n_'...l l L1, | | L 0_...|...|‘..|...|...|...|...|._

0 2 a4 6 8 10 12 14 0 2 4 6 10 12 14
P, [GeV/c] P, [GeV/c]

0 — 20 % centrality

40 — 80 % centrality

R,a Centrality Dependence — D and «t

~ 4-5x suppression for charm for p; > 5 GeV/c

Raa (D) ~ Rap () for p; > 5 GeVic
Raa (D) slightly larger than Ry, (n) for p; <5 GeV/c

22
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S. DEPARTMENT OF Ofﬁce Of

First Physics Results (< 6 months)

Al

o

1.4

1.2

0.8

0.6

0.4

0.2

. *  Non-prompt J/y

CMS Preliminary

PbPb \/s, = 2.76 TeV
m Prompt Jiyp

¢ Y(1S)

"o 80F -
= L
@ _F— s=2.76 TeV
8 o — M . ppvNs E
T OF 0.0<lyl<24 1
S 60[-p!>4GeVic 0<p, <20 GeVic 3
w F L, = 225.1nb" .
T 50— —
(0] L -
u>J F ¢ = 92 MeV/c? (fixed to MC) .
40F
30F
20F

:\I\Il\II\|\II\l\l\lll\l\l\l\\l\l\l:
F + data CMS Preliminary

-
(=)

Inclusive Y (1s) suppressed

Non-Prompt J/y from B-decays

00<lyl<2.4 W <
6.5<p. <30.0 GeVic| [0.0<p! <20.0 GeVic|-
Ll TN e TR TR TR L1
% 50 100 150 200 250 300 350 400
Np__m

Prompt J/y suppressed

CMS, C. Sylvestre, B.
Wyslouch QM 2011

R,a Centrality Dependence — J/y and Y 23



DENERGY o Atom Trap Trace Analysis (ATTA)

Developed ATTA-3 instrument with greatly improved sensitivity and selectivity
» Sensitivity: Capable of 8Kr-dating with a sample of 10 micro-liter (STP) of krypton gas;
 Selectivity: Analyzed 3°Ar in environmental samples with exquisite isotopic abundance sensitivity

81Kr-dating has been achieved. This opens up range of applications in Earth &
Environmental sciences _Asingle 81Kr

atom in the trap

Samples to be analyzed in 2011-2012

 Done: Yellowstone National Park, WIPP sites (with y -
. - p i B v
Sandia); Ay T i
* In progress: Great Artesian Basin, Australia; -| AP SY SR NE
- - - - U"'-‘i‘\\ < " 2 - I‘ F . y/-
* Planned: Participation in R A y/
world-wide aquifers (with | . B /4

ATTA apparatus

References .
ATTA-1: Chen et al., Science (1999)

ATTA-2: Du et al., Geophys. Res. Lett. (2003)
ATTA-3: Jiang et al., Phys. Rev. Lett. (2011)

Featured in the Science Section of New York Times (Nov. 22, 2011)

Physics Division, Argonne National Laboratory, November 28, 2011 24



f®, U.S. DEPARTMENT OF Office of

ENERGY Science

NP Science “In The News”

€he New JJork Eimes SCIENCE

A Rare Isotope Helps Track an Ancient Water Source
By FELICITY BARRINGER

Published: November 21, 2011

DEA/C. SAPPA/De Agostini/Getty Images
The Dakhla Oasis in western Egypt is fed by the Nubian Aquifer.

Knowing how long water has been underground helps
researchers understand how fast aquifers are recharged by
surface water and how fast they move, leading to more accurate
geological models. Groundwater is becoming an increasingly
crucial component of the world’s available fresh water, and the
findings could significantly increase understanding of how it
behaves. ...

The Nubian Aquifer, the font of fabled oases in
Egypt and Libya, stretches languidly across 770,000
square miles of northern Africa, a pointillist collection
of underground pools of water migrating, ever so
slowly, through rock and sand toward the
Mediterranean Sea.

The aquifer is one of the world’s oldest. But its
workings — how it flows and how quickly surface
water replenishes it — have been hard to
understand, in part because the tools available to
study it have provided, at best, a blurry image.
Now, to solve some of the puzzles, physicists at the
Department of Energy’s Argonne National
Laboratory in lllinois have turned to one of the rarest
particles on earth: an elusive radioactive isotope
usually ricocheting around in the atmosphere at
hundreds of miles an hour.

Their first success was in distilling these elusive
isotopes, krypton 81, from the water in the huge
Nubian Aquifer, part of which lies two miles below
the oases of western Egypt where temples honor
Alexander the Great. Their second was in holding
these isotopes still and measuring how much they
had decayed since they last saw sunlight. .....

25



@R 5 cersnmuenror | Office of New Opportunity: Search for A’
W ENERGY science at JLAB

Search for new forces mediated
by ~100 MeV vector boson A’
with weak coupling to electrons:

g — 2 preferred!

10° i

2107 5

3 -

€ 10" =
El41 &

107 & =

E137 _

p 0 |
10 107! 1

m,. (GeV)

Irrespective of astrophysical anomalies:

* New ~GeV-scale force carriers are important category of physics beyond the SM
 Fixed-target experiments @JLab (reL + ceear) have unique capability to explore this!

APEX - Hall A test run, published: arXiv:1108.2750, PhysRevLett.107.191804

26



@R v o=t o | Office of New RHIC Data = Behavior Changes Below Vs, = 39 GeV
# ENERGY  science Signal of Onset of Deconfinement?

Charge-dependent correl’'n con- ST - n0 R .
narge-cep e ﬂOW less apparent < 39 GeV High-p; hadron suppression
sistent with Local Parity Violation I ]
tends t ish below 39 GeV i STAT K ed EQENI;‘ ] — enhancement < 39 GeV
& TT P
en ufm ° vams, © o,W e . 010 | *P T A AQ ] PHENIX, arXiv: L'IB!J1 4555 [nucl-ex]
0.0008 | 200 GeV Au+tAu - - "= 1 2 Vitevy s, =224 GeV,
— . F - c- N T e] . e .i‘ 1 - no energy lds oS5, :zzaaev
© 0.0006 40 ¥ ® gf' %_ . l\sm:gage:
Eb 0.0004 — - 0.05 } + - 2 .\ergu,-:fz.d-GE\l',ISU‘-:thJd',I-:IE:'r
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E = " R 1 [ Vitev, 200 GeV, 255 < dNidy < 370
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.‘Fé — -ﬂ‘ﬂomf_ Same sign E 0.00 1 |200|Gav_ ]
) -0.0004 — —_
g 2 oot : 0 o .ﬂ. o 2I o - ‘"
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| Measurement of Higher Harmonics of Collective Flow =
) ENERGY o2 Path to Quantify How Perfect is the ‘Perfect Fluid

Theorv calculation: PHENIX —@— | ot PHENIX —m—

0.25

Alver et al. Glauber —a- arXiv:1105.3928 Glauber —&
e o KLN & & KLN —a—
02 | PRC82,034913 0.08 - e —
_-_""h.,',.-— _‘——\—'_‘_\_\_‘_\_\_ -\.\_\_\_\_\_\_\_\-\--
- PH ENIX H’ ~a
R _ -
i ./ ~ B0 Theory calculation:
' > Alver et al.
0.1 0.04 PRCS§2,034013 ° e
- .
0.05 | 0.02 | / PH ENIX
[ Auts 1.75 2.0 GeVic 1.75 < pr < 2.0 GeVic
200 GeV Aurau arx§m§5,3933v1 / arXiv:1105.3928v1
1 1 1 L I ﬂ I i i 1 L
’ 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Npaﬂ Noart

= Elliptic flow v, is sensitive to centrality (impact parameter), shear viscosity/entropy density (n/s),
initial-state geometry + fluctuations

= Red and blue theory curves use different models of initial-state matter densities and fluctuations, can
~fit v, with n/s values differing by factor ~2

= Odd flow harmonics would vanish if nuclear overlap were perfectly left-right symmetric, but v, arises
(primarily) from geometry fluctuations

= For given n/s, different models yield quite different v, vs. v, = new data will better constrain n/s vis-a-
vis String Theory quantum limit n/s > Yant

= Still higher v, should be more sensitive to viscosity damping = constrain n/s even further by
measuring v, for various colliding species and energies 28



B, U.S. DEPARTMENT OF Office of NPDGamma CommiSSiOned at the SNS

y ENERGY Science

e " L R

= LH, Target

. . T sl gs SN
-Beamline and detector installed = 10 3 : " * , x
*DAQ operational g S5¢g% 0, F @ ¢
-Polarization measured e
«Commissioning runs with Cl complete & -1o . .

«LH, target installed E o Bl " ' bl
eInitial cool-down with Neon successful < gt ... pens sl ey WBes oy e T ae Fo v ?

Detector 29



2 U.S. DEPARTMENT OF OfﬁCe Of

y ENERGY Science

Ramping Up in Super Heavy Science at ORNL

For the first time, over twenty decay chains of super
heavy nuclei, 288(115) and 289(115), were observed during
one experimental campaign by the Russia-US
collaboration (Dubna-Oak Ridge-Livermore-Vanderbilt).

Creating new chemical elements are among the most
challenging scientific endeavors. These investigations
capture the imagination, provide sensitive tests of nuclear
theories and chemistry and expand the Periodic Table to

atomic numbers that seemed unreachable a decade ago.

However, these studies have required months to several
years, and despite such efforts, a successful campaign
typically yielded only a few nuclei of a superheavy
element.

In summary, the newly identified decay chains greatly
expand earlier observations of a few 288(115) and 284(113)
nuclei identified at Dubna in 2004-2005. In addition,
289(115) nuclei were produced in the same reaction [1].
These nuclei share common properties with the decay
daughter of the mass 293 isotope of the newly-
discovered element 117, providing an additional evidence
for that discovery.

Contact: K. Rykaczewski, 865-576-2636, rykaczewskik@ornl.gov
Funding sources: DOE Office of Science, Office of Nuclear Physics
Resources: High Flux Isotope Reactor, Radiochemical Engineering
Development Center, Holifield Radioactive Beam Facility, ORNL
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Decay properties of Z=117 and Z=115 isotopes averaged over
observed five 2%3(117) chains and twenty four 288(115) chains [1].
The decay pattern of directly produced 28%(115) isotope provides
an additional evidence for the recent identification of 293(117)

nucleus [2].

[1]1 Y. Oganessian et al, Phys. Rev. Lett., 2011, in press.

[2] Y. Oganessian et al., Phys. Rev.Lett. 104, 142502, 2010.
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iyt New Method for Precise Determination
7 ‘ﬁ of the Isovector Giant Quadrupole
6 Resonances in Nuclei
S. S. Henshaw, M. W. Ahmed, G.
Feldman, A. M. Nathan, and H. R. Weller

M Phys. Rev. Lett. 107, 222501 (2011)
Published November 23, 2011

Courtesy Seth Henshaw, Duke University

Neutrons and protons in a nucleus can collectively oscillate against one another in what are called giant multipole
resonances, a bit like the vibrational modes of a bell struck by a hammer. Researchers need to gather detailed and
precise information on each of the multipole resonances to formulate a reliable equation of state for nuclear matter.
The first two modes in the series, the isovector (when neutrons and protons oscillate out-of-phase) dipole resonance
and the isoscalar (when neutrons and protons oscillate in phase) quadrupole resonance have already been
systematically studied for a range of nuclear masses. The isovector giant quadrupole resonance has been much
harder to tackle owing to the higher energies and low cross sections for exciting this mode.

Writing in Physical Review Letters, Seth Henshaw at Duke University, North Carolina, and colleagues report their
measurements of the isovector giant quadrupole resonance in bismuth-209. The team developed a novel technique to
measure Compton scattering of linearly-polarized monoenergetic gamma rays from the High Intensity Gamma Source
at Duke. Measuring the asymmetries between horizontally and vertically scattered gamma rays allowed for precise

determination of the resonance parameters (energy, width, and strength). -



ENERGY o= Other Office of Science News

©

Early Career Selection process is ongoing

Lindau Fellowship application process is ongoing

Solicitation out for a new cohort of SC Graduate Fellowships which would begin fall of 2012

Now Accepting Applications for Summer 2012 SULI Internships
Applications Due Tuesday, January 10, 2012 (11:00pm ET)

Currently Accepting Applications for Spring 2012 SULI Internships
Applications Due November 30, 2011

Now Accepting Applications for Summer 2012 CCI Internships
Applications Due Tuesday, January 10, 2012 (11:00pm ET)

Initiation of the Visiting Faculty Program (Formerly called FaST)
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ENERGY e of NP’s Vision for U.S. Nuclear Science

Transformative discovery science on the hot QCD Matter, quark structure, and limits of nuclear
existence frontiers — Recent accomplishments

— Evidence for local symmetry breaking in the nearly perfect quark-gluon liquid at RHIC & LHC

— Discovery of anti-Helium 4 and the anti-hyper triton at RHIC

— Suppression of jets and quarkonia at the LHC and RHIC

— Groundbreaking data on neutron-rich nuclei which are central to stellar explosions

— New insight on how quarks are bound in mesons by calculating masses of states with exotic

quantum numbers in dynamical QCD
— Observation of a neutron skin in heavy nuclei (Pb 208)

Going forward, around end of the decade, 4 Leadership class facilities for U.S. science
— Relativistic Heavy lon Collider (RHIC)
— Continuous Electron Beam Accelerator Facility (CEBAF) with 12 GeV Upgrade
— Facility for Rare Isotope Beams (FRIB)
— Argonne Tandem Linac Accelerator System (ATLAS)

Targeted High Science Impact MIE’s
— STAR Heavy Flavor Tracker
— Majorana
— Items yet to be submitted

Leading applications and technological advances — Recent examples
— Development of SRF cavities for high power linacs for research, defense, and energy production
— Restart of americium production (Am 241) for commerce
— Important new nuclear data on decay heat in nuclear fuel
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ENERGY fceof The Big Picture for the NP Budget

© _
In 2012

At the time the 12 GeV upgrade and FRIB were started, the goal for SC funding was a doubling curve

Assuming for the sake of argument, the FY2012 Presidential budget only requested the planned
profile for the 12 GeV upgrade and FRIB, with the rest of the program remaining flat at the FY 2011
level, the NP increase requested would have been ~$50,000,000 relative to FY2011.

The House mark provides for an overall increase of $11,886,000 over FY 2011 and includes direction
that increased funding of $18,072,000 will go to 12 GeV and FRIB

The Senate mark provides for an overall increase of $10,000,000 and includes direction that
increased funding of $33,072,000 will go to 12 GeV and FRIB

Both the House and Senate recognize the importance of these new research tools for U.S.
scientific leadership and direct that significantly increased funding will be provided

Both the House and the Senate marks direct that the increases for the projects will be provided in
large measure from the existing NP base.

NP has a very “heavy lift”, which is already requiring significant cuts and terminations to its base;
despite these measures, the projects will be delayed and will undergo cost growth for either mark

34



© ENERGY 7o Outlook Beyond 2012

Can not speak to details about the FY2013 OMB pass back

The FY 2013 budget formulation process will continue to be dynamic until the
President’s request is released

The initial OMB guidance for Nuclear Physics is very challenging

If that is how things turn out, the budget will most certainly not support
the nuclear science vision articulated in the 2007 Long Range Plan

In that case one would anticipate some kind of community exercise early in 2012
to seek input on how to implement the program in light of the constraints

One can also imagine an additional exercise across the field to gauge the
strengths and unique capabilities of NP supported research groups taking into
account revised priorities and plans within the field
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* NP continues, and will continue to support a high impact world-class research effort
with world leading facilities and research tools

* Nuclear Physics, similar to all Federally supported programs, is potentially facing
very challenging budgets. Our Office will work with the community to mitigate
Impacts and ensure continuation of the highest priority, highest impact nuclear
science research



