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U.S. ATLAS

Outline

e ATLAS Detector
e Commissioning status
e Computing status

e Physics readiness

¢ Cosmic ray running
¢ First beam

e Near term shutdown activities
e Future planning - upgrade
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U.S. ATLAS

ATLAS
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U.S. ATLAS

ATLAS Collaboration

US Snapshot as of Sept 30, 2008
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% Recent Timeline

e 2/08 Test of full computing chain (“Full
Dress Rehearsal” FDR 1)

e 6/08 Closure of beam pipe

e //08 FDR 2

e 9/10/08 First beam!

e 9/18/08 “incident” - impact on plans
e Now — shutdown work underway
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U.S. ATLAS

Recent Detector Activity

Overall test of the magnet system (including stability tests)

Re-installation and debugging of the Inner Detector
evaporative cooling plant

Commissioning of the inner detectors

Fixing assorted calorimeter problems (low voltage,
magnetic shielding,...)

Completion of the forward muon system (HO wheels, gas
systems, debugging, tests)

Commissioning of the RPC system

Final installation of luminosity detector (LUCID)
Buttoning up the detector

Taking cosmics & first beam — splash events

Start of shutdown activities
HEPAP November 14, 2008 - Tuts



U.S. ATLAS

In Pictures

V|ew in April, barrel tor0|ds smaII muon 16™ June closure of beam pipe & insertion
wheel, endcap toroid, big muon wheel of LUCID detectqr

Top view during closure of ATLAS — muon big wheel
and crane visible (top) —no incidents or damage!
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U.S. ATLAS

Performance

e Toroids and end cap toroids = ehgln 2047kA | 203 1A
now operating stably at - N | |
20.4kA (after in situ leak . | ‘
repair) ok

e On/off ~5 hours -

|

T T T T T T T T T T T m T T T
R ]

e |nner detector evaporative Testing of toriod magnets —reached stable operation

at 20.4kA (almost nominal)

cooling system cOmpresSOorS [ TimeoNfor each Cooling Loop ]

. . Operatin
failed 7 repaired ngr_s ’
e Caused delay of ~3 months — e = D nmem
SO plx_els_haq I|tt|_e 1000 -
commissioning time before
Close up o0 - 204 cooling loops
m; total —_Il not v\,_'c;rEi“.g
200 or-easHy patrabte

Loop number

Cooling loop operating time vs cooling loop
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U.S. ATLAS

Operational Status Summary

Subsystem Current Problem /dead Comments
Channels

Si - Pixels
Si-SCT
TRT

Calorimeter - LAr

Calorimeter - Tile

Muon — MDT
Barrel/Endcap
Muon — CSC

Muon RPC/TGC

0.8%
0.4% (barrel); 2.2% (end cap)
1-2%

<0.1% (EM, HEC): 1.7% (EC)

1.4%

1.7%

1.6%
10.4%/0.2%
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Cooling loop leaks keeping 4.3%
off till beam

Cooling loop leak (0.3%); heater
short (0.6%) could be repaired

~1% currently bad readout
channels — repair during
shutdown

2 LVPS + isolated channels in
digitizers, HV, timing errors etc

HV, readout, gas — goal to
reduce to ~0.2%

ROD readout remains an issue

RPC still commissioning; noise,
HV



U.S. ATLAS

Trigger and DAQ

e Level 1 system fully installed

¢ Much done with cosmics
and splash events

¢ Need colliding beams for
some aspects

e L2 & High Level Trigger

¢ ~35% of system installed
(850 PC x 8 core)

¢ 100kHz -> 200 Hz
e >200M cosmics recorded
since mid-Sept
e Secure remote monitoring
developed

¢ Using remote partition
decoupled from network in
ATLAS control room

Number of events (in million)

220
200
180
160
140
120
100

HLT & L2 PC racks (~35% of total)

L1 Racks

Cosmlc events recorded and processed by ATLAS smce Sep 13 2008

——— Sum of RPC, TGC, MBTS L1 Triggers
RPC Triggers (L1)

Bottom ‘Downward' RPC Triggers (L1)
TGC Triggers (L1)

Min. Bias Scint. Triggers (L1)
Calorimeter Triggers (L1)

Inner Detector Track Trigger (L2)

EM Calorimeter Triggers (L1)
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U.S. ATLAS

Commissioning with Cosmics
Inner Detector

e Inner detector ; |/ trougnTaT,
. . . ~+/ SCT & Pixels
(Pixels, SCT, TRT) VARCErY
¢ Integrated iIn TRy it
readout .. T e )
. % || 7 Ili i “m \ g ARG
+ Noise 5‘ L —

performanceis 4 HIKE
good -

« TRT fully Eamizd

225.0
operational
' ' 150.0
+ Now running final SRSREEBEEESACETREERARAN0IRRREREIENS
Run 8888888859‘2&»88888;;;5:(;;;;;;;.35:&_;;;;;;;
Xe gas “FieldOn " No Field " ’

Residuals show excellent performance and
monitoring capabilities (~real time)
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U.S. ATLAS

Commissioning with Cosmics
Calorimeters

o LAr Calorlmeters - Survey of 128 channels in EM Front Layer
. £ 4iperiod1 period 2| period 3| period 4 |period 5
operational for 3 years 0
+ ~All channels operating B 2
+ Problem of LVPS in B :WWW
field solved with "3
shielding i

e Tile Calorimeter also
operational for years
¢ ~All channels operating sof . | Energy (TieCal)
¢ Refurbishments complete  1oof

5062008 07-2008 08-2008 09-2008 09-2008

Correlation betwesan had. Trigger "HAD |
Tower (Level-1 Calo) and had.

] o f ﬁ sof
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0 -4000 -2000 0 2000 4000 6000 ETTT

Muon energy loss for beam events muons (MeV/mm) Z[mm]
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28 Commissioning with Cosmics
Muon System

| Sector7_LowPt_MDTtube_vs_RPCstrig

e All Muon chambers

installed and used in ‘1
global runs E |
s Cathode Strip Chamber Read § oo
Out Drivers still being = | 400
debugged &'5000__ 200
+ Noise under control ' |

00 0 5000 0
<—IP Rpc Eta strip z [nm] EC --->

¢ Excellent timing for RPC and
TGC triggers achieved

o Trigger system stable at
100kHz trigger rate

‘ Run 90700TGCwBeam EML4C03 MTTO Spectra by Multilayer l ‘

Peak 145.5 +- 0.3 | ACaACC ML

e SRS E A RE

EML4CO03 ADC ML2
Peak 148.0 +- 0.3 | [cEML8
Par3 45.3 +- 0.2 [ Mean
300 RMS

Cosmic ray
in endcap
muon
system
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U.S. ATLAS

Recent Computing Activities

e Work focused on preparing for data taking

o Full dress Rehearsals (FDR1, 2) test end to end performance
e Optimizing software performance

¢ To meet Computing Model targets for CPU, memory, disk

¢ FDR2A -> FRD2C improved CPU use efficiency by ~ x2 (ok for 2009,
but need eventual further x2 improvement)

e Event store and data management

o Successful support for many hundreds of Terabytes of cosmic +
single beam data

¢ Growing demand for access to detector data; scalability ok now,
but may require future work

¢ US developed tagged database used for event-level selection
e Production and Distributed analysis (PanDA)

¢ Rolled out ATLAS wide (initially US product)

o So far handling 500k jobs/week with headroom to spare

¢ Lots of operations driven development

HEPAP November 14, 2008 - Tuts 14
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U.S. ATLAS

2009 Computing Need Planning
Assumptions

e Cosmics: full detector cosmic ray run completed, but
individual subsystem runs continue

¢ 960TB until ~April 09 (current LHC schedule), kept through
2009

¢ Increased MC simulation data in light of no collision data —
two passes of 25M (full simulation) + 160M (fast simulation)

e Collision data: 8M seconds of LHC data taking
¢ Increased from 6M according to Computing scrutiny group

e User Analysis: reduced until collisions start
¢ N-tuple analysis reduced to 50% of previous
¢ Reco based analysis to 20% of previous
¢ Doubled simulation

HEPAP November 14, 2008 - Tuts 16



U.S. ATLAS

2009 Requests

e ATLAS 2009 computing requests for Tier 1 and
Tier 2 resources is unchanged from the 2007
estimate (even with current LHC delay)

_________[cPy (R

Tier O

CAF 5.8 3.3 1.1
Total CERN 13.4 4.0 9.7
Sum of T1 28.4 20.9 15.8
Sum of T2 27.0 13.3

e US ATLAS Is ~23% of the total
. [CPU(VSI2)  [Disk(PB) |

US Pledge 7.3 5.8
US Installed 5.0 + 2.0 (in process) 2.1 + 2.0 (in process)
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U.S. ATLAS

ATLAS Data Export

MB/ Oct 7-13 MB/ Oct 9-10

WASGC CCERN mFZE @ NDGE mRAL - = TRIUME #ASGC  CERMW mFZK -~ NDGF mRAL - TRIUMF
MEHNL  mCHAF mLYON =Fic SARA WENL ®CNAF mLYON = FIC SARA

e ATLAS exports all RAW and processed data from
Tier-O to Tier-1 and Tier-2 centers according to the

Computing Model. The system can sustain the
required rate of 1.2 GB/s .

e Data distribution patterns are periodically revised as
data types (triggers) and processing needs change

¢ USATLAS T1 (BNL) has demonstrated sustained data rates
>500MB/s

HEPAP November 14, 2008 - Tuts 18



U.S. ATLAS

Production - 2008

22

20

12

16

14

12

jobs

10

mCcA HEUs

]

Oct
@ CE

Meone

M ES

Dec

BFRE MUK

World Wide - running - year

Production breaks due to Software Cycle

Jan Feh Mar Apr May Jun Jul Aug Sep

BMTW @ENWNL [ENDGF [ IT M CERN
Range from Wed Dec 19 00:00:00 2007 UTC to Mon Sep 22 00:00:00 2008 UTC
Generated by TRIUMF-LCGZ2 {times in UTC)
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U.S. ATLAS

US Production - 2008

Walltime days in 2008
(successful jobs)

Successful Jobs in 2008

UTDT3 " UWT3 = WT2
m 23095 14191 Other T3's 4704 UTD T3 Other
2349981% a5 1426 T% G548 W UWTS3 T3's
MET2 0%, 1%,

5606 240
0%

9 1%

224128

8%

SWT2
391061
15%

" S5t " AGLT:
13% 13%
Walltime efficiency 2008
100%
50%
60% +~
40%
5
0% : ./

BML T MWT2 SWT2 AGLTZ MNET2 utpT3 UWT3  CtherT3's
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U.S. ATLAS

Commissioning with First Beam

e 10:19am September 10, 2008 first beams observed in

ATLAS
e Synchronization worked on first try!

e Muon system (MDT,RPC,TGC) on reduced HV; Lar (-
FCAL HV) on; TRT on; SCT reduced HV, Pixel off;
BCM/LUCID/MinBias Scint/Beam pickup; L1; DAQ;

HLT used for streaming
e “Splash” events recorded

tertiary
= collimators
140 m

HEPAP November 14, 2008 - Tuts
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U.S. ATLAS

First Beam “Splash” Event

peometry: <default> Atlantis

N7/

_

AN

!

T

Run 87863 : : _
event 2627 . N

T
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U.S. ATLAS

e The beam events

were used for
determining

timing

20

[ & Sample A

10— +« Sample BC
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"ﬂmn 4000 T 2000 2000 4000 6000

2{mm]

Tile Calorimeter: relative response within the

different barrels, after time of flight corrections and
using beam splash events. The precision is at the ns
level with a single barrel.

First Beam Commissioning
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Beam pickup monitor provides reference timing for
other detectors

TRT: Colors represent differences in time of flight for
“splash” events (8ns). The precision is ~1ns.
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U.S. ATLAS

First Beam Computing

e Effect of concurrent
data access from
centralized transfers
and user activity

¢ Overload of disk
server

1000

MB/s Throughput of data exports to T1's
800
G0
4120 ﬁ
— —_
200 —
=l=E

a

mASSCS  CERN mFZK WNDGF mRAL TRIUKF
EEHNL ®mCHAF ELYON = PIC SARA

Number of Errors
1250

Ta0

R e

EEHE

08h 09h 10h 11h 12h 13h 14h 15h 16h 17h 18h 18h 20h 21h 22h 23h

mARGC - CERM mFZK HDGF mRAL TRIUKF
BERL ®CHAF BLYON = FIC SARA
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U.S. ATLAS

events / 200 GeV / 1fb™
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U.S. ATLAS

5+5 TeV vs 7+7/TeV
o It is likely that the

initial collision data 10 [
will be at 10 TeV ' 10 ToV LHG and 14 TV LHG |
rather than the full | -
luminosity of 14 TeV go.b‘:
e Impact g 1
= 04
+ Factors of 2 lower 5 1
Cross sections at few 02|
hundred GeV scales e MSTWZ00TNLO
+ More dramatic loss at R TS
TeV scales My (GeV)

HEPAP November 14, 2008 - Tuts



U.S. ATLAS

US ATLAS Operations Program Budget

USATLAS Operations Program Budgets (AY k$s

FY09 FY10 FY11 FY12

WBS Task Amount Amount
2.0 Computing 18,319 18,319 20,368 21,482 22,189
Allocations 3.0 M&O 14,726 14,726 10,610 10,997 11,325
40 R&D 3,597 3,597 3,228 3,155 3,155
Total USATLAS 36,641 36,641 34,206 35,635 36,669

Full Guidance CR

DOE 25,200 24,354 27,206 28,159 29,144
Guidance NSF 9,000 9,000 9,000 9,000 9,000
Un-obligated + Carryover 4,134 4,134 - - -
Total 38,334 37,488 36,206 37,159 38,144
Manage 1,693 847 2,000 1,524 1,475
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U.S. ATLAS

08/09 Shutdown Plans

e Last few weeks finalizing plans on

*
*
*

Commissioning completion activities
Start yearly maintenance
Readiness for beam resumption

e Specific activities

*
*

2

*® 6 o o

Fix electronics\LV problems in calorimeters

ID cooling & gas: fix cooling loops, distribution racks,
optical readout problems

Muon small wheel chambers: especially replace damaged
TGC's

Fix gas leaks in MDT & RPC systems

Replace muon MDT wheels readout fibers with rad hard
Assorted maintenance on all systems

Preserve access controls during this period
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U.S. ATLAS

Planning for the ATLAS Upgrade

e Planning for the ATLAS Upgrade for higher
luminosity running

e Supporting R&D activities for the upgrade

e Two coordinating bodies: Upgrade Steering
Group and Upgrade Project Office
¢ Synergy with CMS where appropriate on R&D
¢ Develop coherent and realistic upgrade plan

¢ Design with detector constraints in mind (power,
cooling, access,...)

¢ Retain technical experts in ATLAS

HEPAP November 14, 2008 - Tuts 29



U.S. ATLAS

SLHC Luminosities

Peak Luminasity (x 10734 fema2 5]

12 e000

10 -

Integrated Luminosity 116
[m
=2
=]
=

Goal for ATLAS Upgrade:
3000 fb' recorded
cope with ~400 pile-up events each BC

Above is common (ATLAS/CMS/LHC) luminosity scenario
agreed to in LHCC July 2008
This sets the conditions and timescales
¢ Phase 1: 6-8 month shutdown at the end of 2012 (3 x 103 cm-2s-! by end)
¢ Phase 2: 18 month shutdown at the end of 2016 (103 cm?s-1 by end)

Still need to understand impact (if any) of LHC delay
HEPAP November 14, 2008 - Tuts 30



U.S. ATLAS

Upgrade Overview

e For Phasel
+ New insertable inner layer (b-layer) pixel layer
¢ TDAQ
¢ investigating TRT optimization
¢ Studying the implication for all systems

e For Phase 2 (high occupancy, high integrated and
Instantaneous luminosity)
¢ All silicon tracker

o Calorimeter electronics and readout; and forward
calorimeter detector

¢ TDAQ enhancements
¢ Forward muon chambers; Be beam pipe; shielding
¢ Magnets and most detectors remain in place

HEPAP November 14, 2008 - Tuts
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U.S. ATLAS

Upgrade Milestones

e 2009 — Letter of Intent for ATLAS changes; TDR for new B-layer
pixel system

e 2010 — Technical Proposal (may include options) for ATLAS
changes for sLHC

e 2011 — Technical Design Reports
e 2012 (end) — Phase 1 changes get installed
e 2016 (end) — Phase 2 changes get installed in long shutdown

e Remain adaptable, guided by:
o Detector performance
¢ Physics results
¢ Machine schedule

e Forthe US... the next slide shows a summary from the
last JOG meeting
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U.S. ATLAS

Brief Summary of US Upgrade R&D
and Construction Activities

US supported R&D activities (coordinated with ATLAYS)

+ Pixel readout chip development; 3D pixel detector _
development; silicon strip detector development; electronics
for silicon strip and Lar; stave design; tracker simulation

¢ FY09 R&D will help form the basis of tracker design report

On Sept. 11, 2008 we presented our preferred plan for “Phase 1”
of the upgrade motivated by the approved Phase 1 increase in
luminosity of the LHC.

¢ This included a full replacement of the tracker, FCAL and
Trigger/DAQ upgrades and started in 2010, ended in 2018
and cost ~$130M

We were told there would be no money until 2011 (DOE) and the
time scale was too long. 2010 funding may be possible for NSF.

¢ We are considering areduced scope proposal with the Pixel
Insertion, and the Trigger/DAQ — but still worry that the full
tracker replacement needs to start in ~2012 and so there
could be two “projects” starting VERY CLOSE to each other

We have been told that there will be further guidance from the
DOE and NSF soon

HEPAP November 14, 2008 - Tuts
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U.S. ATLAS

Conclusions

e Successful single beam and cosmic data runs
¢ Demonstrated that all the advance preparations were critical
to the success in capturing these data
e ATLAS is ready for collisions!

o Detector is working at the ~98-99% level, although
maintenance is taking place

¢ No showstoppers on the horizon

¢ Computing is capable of handling first data and distributing
it worldwide

e Planning for future upgrades is underway
¢ Given US funding timescales, must start soon

e By this time next year we plan to be able to show you
data from actual collisions!

HEPAP November 14, 2008 - Tuts
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