| US CMS Research Prog|Eims

URA Visiting Committee

Dan Green, US CMS RPM
April 22, 2005




= C. 3

e LHC and CMS Status

e US CMS Detector Construction —
Endgame

« US CMS Research Program
e Management
e M&O
e S&C

e US CMS Collaboration
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 LPC, ROC and physics research
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Deliv

CMS now has

almost all

' contracts
complete. The
schedule
therefore is in

Vil i
‘"H

e L " : l:'. . the hands of
February 1st, | ! the
2005 s e -~ collaboration.
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CMS Magnet: Coeld V2ass

d 1 Mar 05: Ceremony for
Completion of Cold-Mass.

Q All major industrial contracts for the
Magnet now completed.

1 All 5 coil modules connected

0 Q1-06: Magnet Test and ‘Cosmics
Challenge’
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CSC Commissieningiel

Approximately 150
CSCs
commissioned

60% installed

40% commissioned

Slice test —
muon triggers
beginning in
Spring ‘05
with 12 CSCs
In stations
ME+2 and
ME+3
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‘4 Buy schedule
using #904 while
waiting for

| “ready for racks”
~in the UX

counting house.
Test Trig, DAQ,
and L2 UX

electronics.
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US CMS Detector
Construction

US CMS Detector Project ACWP is ClOSing
with the plan.
Reporting is
perhaps not done in
a timely enough
way. More work to
——BCWS ]
o clean. up reporting
ACWP remains. However,
o EAC it is clear that CD4-
—~TPC .
. BA A can be achieved at
the end of FYO05. this
means construction
is ~ done save for
final installation.
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Construction End@ime
Optiens

A

CD4-A Options
-
6 - ;
; \\ —e— Contingency
2 4 ~ —=— Added Scope
% 3
2 A A /: —a— Work After CD4-
-/./ A
1 _
0 I T
95 96 96.7
Percent Complete at CD4-A

The choices were to add scope now to achieve a higher % complete
which leads to less contingency after CD4-A. A conservative
approach is to add ~ no scope and carry as much contingency into
the end of project as is consistent with the successful conclusion of
CD4-A. This plan was adopted for the LHC Projects. US CMS
should have ~ 6 M$ contingency for ~ 2 M$ of remaining work.
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CMS

racker Con
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Tracker TIB/TID TOB TEC Tracker Pixel Barrel Pixgl Endcap
Construction Integration Centre
Board Guido Tonelli Joe Incandela Didier Contardo Gigi Rolandi Roland Horisberger|Rolarfd Horisberggr
Chair: Peter Sharp Ettore Focardi Duccio Abbaneo Stefan Schael TBC Wolfram Erdmann TBC
Module Gian-Mario Bilei aaa bbb ccc ddd eee fff
Production Francois Vasey
Detector TBC ggg hhh iii jii kkk ]
Qualification TBC
Tracker Ariella Cattai mmm nnn 000 ppp qaq rer
Integration TBC
Hectronics | Sandro Marchioro SSs ttt uuu A% wWww XXX
Integration Patrice Siegrist
Software Lucia Silvestris yyy zzz 111 222 333 444
Integration lan Tomalin

/

Tracker Operations Board

N\

Tracker Up-grade Board

CMS Tracker reorganized: Jan.’05. n.b. Pixels now part of the Tracker
Management. Stalled TOB construction now launched in the US.
After launch , the integration center at CERN becomes the crucial
element.

URA Visiting Committee, April 22-23, 2005

11




FPIX-L2,L3

ViaNAGEIES

CMS FORWARD PIXEL DETECTOR

1 n
:J oo
oy Sa

VES MESS52 WEBS 5.3 WES54 WES S5 WES 56
DElETOT SUEEEmS ElRCTINGS U5 SRS ErEniE PRoOMMESkNING & nstEliEn DEtEnEse 300 SUpnon 3ot an: e e e
e Hwan Gon COnw Y Jaen
WES 5 55 5.4 WES 5.5
ZzrEom I 2E0EET SRS
Eolla B = B Voo H Tz
WBS 522 WES 532 WES 542 WES 552
5111 WHDIL, HDX PR ction 1/2 dEKS CommEsknhg 12 Alignmentin CHS date
25ihg 3 Purdue | Adspierboand, PonCa 12 Sente Cylinder B Sawice Oylin LS 0 TEM
2 Zob =
VESS52 WEBS 533 WES 543 WES 553
12 esiing ROC, TS ZysE m AsEETOY takzlon 12 CalEiba Mok fing
Testing =t JHU 7 NesEr Han T Senbe Cylat CERN ] TEMN
TSN
WES 524 WES 5
Sumperming Semremim FED FEDOL i3 Saware SUDDA R for aystem e
[ Fowwer Sumies Semmems Manibonng Satsl Azzamny 200 Tesng TS
TSN <uDaEntEay zEzamnl
Mk (e sing
WEBS 523 .
X || sovamnien =332 FPIX management re-rigged
Eump Bonding Tharies Newsom Azsemibly of 172 disks
ander BN . .
for construction with new
VES 526
WEBS 514 o B e of Sy mams Tas 5333 2 N b k
Summom ot IEEme T - - TSN - Assernsry ol 2 Sanie: Cylfer groups = DaVIS, epras a.,
TEMN T

Vanderbilt, FNAL, Iowa,
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CPT

New Orga

Project Office
V.Innocente

Project Manager

o e
L. 2

* L Taylor P.Sphicas
[ | I ]
Computing Software Detector-PRS Analysis-PRS
L. Bauerdick L.Silvestris D.Acosta A.DeRoeck
* D.Stickland * A.Yagil P.Sphicas P.Sphicas
| | |
Infra & Services Framework HLT/DQM EgAéL/e-y Heavy lons
N. Sinanis * L. Sexton E. Meschi - €€z * B. Wyslouch
Y. Sirois
Data Mgmt Reconstruction Analysis Tools TRACKER/b-1 Higgs
P. Elmer S. Wynhoff TBA [.Tomalin S. Nikitenko
| |
* PTrOVC\'/:fglts'ﬁn Simulation ||| Database/calib *HcﬁLégﬁlthET Stand. Model
I T. Boccali * L. Lueking " C.Tully J. Mnich
| | |
- : Muons SUSY & BSM
Workfl Mgmt FastPS[]mul?tlon | W N Neumeister L. Pape
S. Lacaprara -Jano U.Gasparini M. Spiropulu
| |

In the aftermath of DC04 reorganize CPT to prepare
for the Physics TDR. US CMS physicists are in key
managerial positions.

Generator Tools
F. Moortgat

S. Slabospitsky
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US CMS Resear

APPENDIX 7: U.S. CMS RESEARCH PROGRAM OFFICE ORGANIZATION

DOE/NSF
Joint Oversight Group

US LHC Program

Program Fermilab
Management Group Deputy
Director
US CMS
US CMS Research ~ [~===-==="7 Collégg:gtlon
Education Program
Outreach | _-_._____] .
Research Program Manager US CMS
Deputy Research Program Advisory
Manager Board
[ |
Program Office NSF CERN
Budget Officer Program Program
Resource Manager Office Office
Admin Support
[ I ]
Software and Maintenance and Detector
Computing Program Operation Program Construction
Manager Manager Project

C
MW

Management is
in place. Regular
meetings
between RPM,
DRPM, S&C and
M&O. CR are
done in the PMG
at FNAL. Worked
well during the
FY04 changes in
funding
guidance.
Successful

annual reviews in
early CY05.
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Fiscal Year
Fiscal Year

Agreed upon in FY04 for ramp up period. Issue is ~
10% management reserve with travel/per diem at
CERN and with poor exchange rate.
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RP Milestones

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
ilesien Oct|Apr Oct|Apr Oct|Apr Oct|Apr OctLApr Oct|Apr Oct|Apr US CMS RP
1 |E US CMS Research Program Milesiones
2] CM3 Category & Costs Begin ® reports
Z HE+ Optics Installation complete ® o qu arterly to the
4 Submit DAQ TDR
5| AU MEL and 32 CSCs delivered from UC/UF to CERN @ DOE and NSF
Z Delivery of baseline core software for CC3 and Pliysics TDR's LR 4 on COSt and
T LPC Prototype Ready - 3% data challenge complete +e .
8|  COSTDR ubmission o schedule since
9 ME-172 and ME-1/3 ready for installation '.'
10| LPC - Guest Appointments Stad '.' ]anuary 2003'
11 ] TOE completed 8
12 ] Finigh trigger installation ¢
13 | EB Front-End Electronics Production Complete ¢
14| Local DA in UAC ready for use L
15 ] Fhysics TDR submission ¢
16 | Finigh trigger commissioting ®
17| LPC Installed WH1I - 20% data challenge complete L
13 | D0 DS installed in USC to 30K '.'
19 | Delrvery of production-grade core software systems @
0| End Installation and Cabling of tracker in 1205 L
21| CM3 teady to close for beam ®
22| LEC- Analysis of First Data Starts ®
|23 | Pirel tracker at Pt 3, ready for installation L
24| End installation , test and debug of pixel tracker in 1205 L
25 |
(%6 | Baseline Milestone Symbol (CMS v34 Schedule) .
|27 | Projected Milestone Symbol ’
(38| Ackioved Milastone Symbol @

URA Visiting Committee, April 22-23, 2005
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C

RP Issu e

CERN Based US Based
80.0 70.0 _ .
70.0 O Admin Staff Admin 60.0 _ O Admin Staff Admin
60.0 Staff ' ] Staff
50.0 - O Technicians 50.0 1 — M [ | |oTechnicians
E 40.0 | Technicians 40.0 — Technicians
wo B Engineers** 30.0 - B Engineers**
30.0 Engineers 20.0 4 N0 Engineers
20.0 7 O Physicists* 10.0 - @ Physicists*
10.0 Physicists : E Physicists
0.0 E 0.0 7j T T T T T T
O > L O QPO O > & & &
Q7 Q" Q" Q" Q' Q" O
<Zk (Z\ <<4 <<4 Q‘k Q‘k (Z\ QA <<4 QA QA QA <<+ QA

For MEGO05 we did a preliminary assessment of US and CERN based
staff. The vitality of the LPC and ROC make these estimates uncertain.
Nevertheless, the MEGO05 report quotes the 10% MR as too small. This
reduced MR arises due to currency fluctuations, reduced guidance, and
an attempt to add in the COLA for US engineers and technicians posted
at CERN. Clearly, additional COLA for US physicists cannot be borne by
the Research Program. Therefore, an enhanced support of US CMS core
efforts is required if US CMS is to fulfill M&O obligations and do
Physics.
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 Request for Proposal after the NSF
funding situation became clear.

e Site visits by an expert committee.

* Decision on T2 Sites early in CY05

 DISUN = UC San Diego, Caltech, U Fla., U.
Wisconsin

 Nebraska, Purdue, MIT ( May 1 RP grant will
fund them)

 Proposal for T2C being written.

e Aim is to ramp up to full T2 power by
start of collisions.

URA Visiting Committee, April 22-23, 2005 18



DCO4 — Data Challengie

JPushed the envelope - many
valuable lessons learned

JT0 at CERN in DC04

—| FNAL O Reconstructed and stored input events at B T pAl
Chicago 25 Hz (on 500 CPU farm) e Oxford

U Transferred HAW and RECO event

e — [ FIK
J':I_I dT1 m in DC04 Karlsruhe
0 Recewed and stored data from T0
T1
O Data made available to physicists LY o Q Bgﬂ‘gfm
JT2 centres in DCO4 LY Liriliom
O Pre-challenge production at = 30 sites \ Lyon

O Analysis test (few sites) - achieved 20 [ PIC
minute latency from T0 reconstruction to Barcelona
joblaunchat T1's and T2's
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SX5 Contr

This test brings the new S&C framework to a test with the
detector itself. This nexus will be when S&C and M&O mesh to
combine to first form a unitary detector. US CMS plans to be
involved in both SX5 and remote operations and data
monitoring. These activities will segue into data taking.

Control/ = oad

B Sub—det. FED
room B Dss
R
R

DAQ

B Magnet
N\
Magnet
control
room

MAGNET

SUB DETECTORS  roscae

A.Sharma & D.Lazic, CTF 2005.03.11 8
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US CMS Collaboraiien

Institution Agency Support .
Boston University DOE Recent growth in the
Brown University DOE/NSF .
University of California at Davis DOE Collaborat]_on:
University of California at Los Angeles DOE/NSF
University of California at Riverside DOE .
University of California at San Diego DOE/NSF ”DaVIS”
University of California at Santa Barbara DOE
California Institute of Technology DOE " o
Carnegie Mellon University DOE
Fairfield University DOE NebraSka
Fermi National Accelerator Laboratory* DOE
University of Florida DOE 1
Florida Institute of Technology DOE Vanderbl]'t
Florida International University NSF
Florida State University DOE
University of Illinois at Chicago NSF Cornell
University of lowa DOE
lowa State University DOE o _9
Johns Hopkins University NSF LO“ISlana TeCh
University of Kansas NSF
Kansas State University DOE Y7 1/4
Louisiana Tech University DOE Iowa
University of Maryland DOE
Massachusetts Institute of Technology DOE
University of Minnesota DOE ”FNAL”
University of Mississippi DOE
University of Nebraska NSF . o« o
Northeastern University NSF Vlrglnla?
Northwestern University DOE
University of Notre Dame NSF
Ohio State University DOE COIOl‘adO?
Princeton University DOE
Purdue University DOE
Rice University DOE Wayne State?
University of Rochester DOE
Rutgers University NSF
University of Texas at Dallas DOE Texas A&M?
Texas Tech University DOE
Virginia Technical Institute NSF
University of Wisconsin at Madison DOE Oklahoma State?
Yale University DOE

Buffalo?
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HEPAP Surv
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US CMS Scientists
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FTE

350
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250 4

200 +

150 4

100 +

US CMS Scientists

O Faculty
mGS
@ Postdocs

Expect ~ 2x growth due to
redirection. Most scientists not
needed for M&O or S&C. Thus
there is a core of US physicists
available to do physics research.

Try to make a place for these
people to nucleate in a critical
mass. Note that RP support level
assumes no new groups!
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_~| TheUSCMSF

FNAL Base Program Support of US CMS
30
25 /
‘/‘/ —e— Dept.
20 / Budget(k$/100)
LLl -
w . —=— FNAL LRP -PD
L
10 2 s FNAL LRP-
/'/;// "Faculty"
5 _
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C
MW

FNAL group in PPD
has grown steadily
since baselining in
FY98. For example,
BTeV folk and steady
in scattering of
CDE/DO physicists.
FNAL core budget
now starting to
increase along with
PD positions.
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T : _ Fry
_~| What s the LPm;

Located on the 11 floor of the FNAL high rise, the
purpose of the LPC is position the US so it can make the
strongest contribution to CMS physics possible

o a critical mass (clustering) of young people who are actively
working on software (reconstruction, particle identification, physics
analysis) in a single location (11t floor of the high rise),

e a resource for University-based US CMS collaborators; a place to
find expertise in their time zone, a place to visit with their software
and analysis guestions,

e a brick-and-mortar location for US-based physics analysis, with
such physical infrastructure as large meeting rooms, video
conferencing, large scale computing, and a “water cooler” for
Informal discussions of physics.

URA Visiting Committee, April 22-23, 2005 26




Meeting Rooms/ Video Confereniciig
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Two small and one large video room
All equipped for both VRVS and ad hoc video conferencing
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Worile

* offline/edm: Liz Sexton-Kennedy, Hans
Wenzel

* tracking: Kevin Burkett, Sasha Khanov
e e/gamma: Yuri Gershtein, Heidi Schellman
* muon: Eric James , Martijn Mulders
o jet/met: Rob Harris, Marek Zielinski
 simulation: Daniel Elvira, Boaz Klima

e trigger: Sridhara Dasu

Each group has bi-weekly meetings |
with video conferencing. Groups match }
CMS PRS groups. :

URA Visiting Committee, April 22-081#866NQ Liz Sexton-Kennedy, Marek Zielinski, Sridhara Dasu, Baaz Klima)



|LPC University In

—Simulation: FNAL, Notre Dame, Kansas, UIC,
Northwestern, FSU, Louisiana Tech, Kansas State,
Rutgers

Jet/Met: FNAL, Maryland, Rutgers, Boston, Cal
Tech, Princeton

Muon: FNAL, Carnegie Mellon, Florida, Purdue
e/gamma: FNAL, Northwestern, FSU, Minnesota
Tracking: FNAL, UIC, Nebraska

Trigger: Wisconsin, Florida, Northwestern, FNAL

Offline/edm: FNAL, Cornell
About 1/4 of the non-transient physicists on the 11 floor are

University employees

URA Visiting Committee, April 22-23, 2005 31



V1S

LPC & US Uni

There are many different modes they can use this center

® a postdoc who is stationed at FNAL work on both CMS and a Tevatron
experiment can have a desk on the 11t floor and be near people from both
accelerators — synergy and enable full CDf/D0 exploitation.

*a CMS postdoc can be stationed at FNAL permanently for the same kind of
advantages you get in the DO/CDF trailers

epostdoc stationed at your university can come for a month, to get up to speed
on analysis basics and to form personal connections that will help his/her
later work — serve as a center of CMS C&S expertise.

estudents can come for the summer to give them a richer experience by
having them interact with more people — critical mass

* Faculty can come every other week to help you feel connected to the
experiment .

* Faculty can come for a day for help with a particularly knotty software or
analysis problem

URA Visiting Committee, April 22-23, 2005 32



LPC Web Pagie

http://www.uscms.org/LPC/LPC.htm
LPC The LHC Physics Center at FNAL

The LHZ Physics Center (LPC) at FMNAL was established in April 2004 by Mike
Witherell and Dan Green for the following purposes:

of data analysis, particle |D, software, and event processing within the US,
wiorking during hours convenient for US -based physicists

« g center of physics excellence within the US for LHC physics

« 3 place for workshops/conferencesigatherings on LHC physics

« a place for the training of graduate and postgraduate scientists from URA
Universities.

s a'remote control room” that CS physicists can use to participate i data taking and
quality control for the CRS expenment in the 7.5

« atoolto help provide a graceful transition between the Tevatron and LHC
experiments for those physicists participating in both, maximizing the
manpower available to each during the transition time.

The centeris run by Avi Yadgil (FNAL)Y and Sarah Eno {[UMD) and is located on the
T1th floor of the FMNAL hi-rise. The level-2 manager is Kaor Maeshima. The
members of our advisory board can be found at this link. Our milestones can be
found at this link. The LPC makes use of the promaoximity of the ERNAL "Tier-1"
computing center and the Tevatron experiments To learn maore about our center,
choose one of the following options.

Working Groups

« a"brick and mortar" location for ChMS physicists to find experts on all aspects

URA Visiting Committee, April 22-23, 2005
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V1S

Theory Comm Uiy,

Informal brown bag “LHC Brainstorm” lunches
organized by Steve Mrenna of the Computing
Division.

The FNAL theory group Is a great resource to
Improve the understanding of LHC physics issues.

TeVA4LHC year long series of Workshops on the
synergy between CDF/DO0 and preparations for the
LHC experiments.

URA Visiting Committee, April 22-23, 2005
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workshop SR

We have sponsored workshops that reach out to the
Tevatron community, the theory community, US
CMS and International CMS.

2003

& 05 CMS101

2004

November 2004

4} 18-19 LPC e-gamma workshop
17 CMS101

September 2004

13  LHC Transition Yaorkshop - Ch1S101

August 2004

03 LHC / Tevatron Tracking workshop

April 2004

4@ 14  Muon Workshop

January 2004

4@ 28 - 29 jet/ret workshop

&

&

&
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* for US CMS (Kaori Maeshima, FNAL, coordinator)
» for accelerator (FNAL staff at CERN Feb ’05 to discuss)

*Will tie into the SX5 slice tests in CY05. Already prototyped in test
beam runs in 2003 and 2004 — e log, teleconferencing, etc.

Eric Gottschalk heads FNAL group looking into ROC requirements
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CMS Physics \WEeEEKSR
Fermi
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2005 US CMS Collaboration Meeting
and CMS Physics Week

April 11 - April 15, 2005

The CMS Physics TDR is due at the end of CY05. This meeting
reviewed the TDR status and was held at the US CMS LPC as local

host. Clearly the LPC is making an impact on CMS S&C (e.g.
EDM) and on CMS physics analysis.
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Summany.

Progress on CMS is now largely in the hands
of CMS.

US CMS plans to ~ complete detector
deliverables at the end of FYO05.

The US CMS RP is ramping up rapidly. The
management gets good marks for M&O and
S&C at the latest reviews.

The LPC/ROC is partially contained in the
M&O baseline. There are also substantial
contributions from FNAL as host lab (e.g. Tier
1 computing) and as a major collaborator.
The LPC is a crucial part of the US CMS
strategy to do physics and to have a smooth
Tevatron-> LHC transition.
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Magnet T
Resources a

Gas, power (50HZ and 400Hz) , network, water and inertion systems in SX 5 and
green barrack are limited

Lowest cable trays at “7m from the floor

M e B . cablepath1
Approximate lengths from plans, not measured 13y FRL<10m
6 ““balcony” racks STESSS
to be installed i 00
: 7 il |

Cooling Walsr 15
Cdircuit: 50 kW

Al circuit 50 kW

(@R
D
«Q
T
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Tracker Managemeni

Tracker Project

[ Institution Board )

Chairperson
G. Flugge
Project I
Management Office Project Manager B
o anl P. Sharp
M. Mannelli
R. Tenchini
| | 1 |
TIB/TID TOB TEC Pixels Tracker
Integration
D. Contardo
G. Tonelli | |J. Incandela S. Schael | JR. Horisberger| | G. Rolandi

31 march 2005
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CMS Management Board and Steering Committee

( Collaboration Board O

(HEE

~

CB Secretary
il [ = (). Ingram
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\ F. Pauss (Deputy) )
I T I i i § i § | § L I 1
France |I:|.||3 LK. Mher CERN USA (mher Fussia Liermany Switwerlnmd CERN
15 Countries Noa-UCER™N Diihiia M5 r— r——
M5 Countricy T 1 -1
JL Fare || G. Tonelli || R Brown || C-E Wulz | | H. Newman | | |, H3.Chen 11y Marveew | | 5. Schael (| [R Horisbergenf]) H_F. Hoffmana| |
Hisnuroes Technical Deputy Technical
Manager Coardinator §— Coordinator
AL Petrilli kaesmn A, Herve A, Ball
Deputy [ [_M. Della Negra (Advisors " FElectronics
- Castald oord
Spokesperson G. Flugge R
T. Virdee BE tha
2 Physics Advisor
. Denegri Technical Advisers
Conference . Campi
Commilles €. Faber
T, Muller H. Rykacrewski
GLIMOS E. Tsesmelis
ATy
Publication",
| Committes |
- B Tenchipe
MB Secretary
). Ingram
I I I -
ECAL HUCAL Muons Trigger! CrT
DA P. Sphicas
P. Bloch i !
M. Diemoz D. Green Barrel 5. Cittolin Depuly: tha
= [F. Gasparini S—
Barrel DAL
. Green Endeap 5. Cimolin
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