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Monday 25 June 2007
09:00 
Welcome, Introduction and Goals (15')

Tejinder Virdee

09:20 
Timescale and schedule (15')



Austin Ball

09:45 
Technical Issues (20')




Giuseppe Iaselli

10:15 
Project and Options (30')



Walter Van Doninck

11:00 
Coffee break

11:20 
Gas gap production (20')



Sung-Keun Park

12:00 
Production of the YE4 shielding wall (20')

Austin Ball

12:30 
Prospects for low eta chambers (20')

Tuesday 26 June 2007

09:00 
On-detector Electronics (20')



Flavio Loddo

09:30 
Trigger requirements and prospects (20')

W. Smith

10:00 
Off Detector Electronics and Services (20')
10:30 
Coffee break
10:50 
Presentation/possibilities of the groups (1h00')
All

11:50 
Round table discussion (1h00')


All

13:00 
End of workshop

Resume:

The CMS spokesperson, T.Virdee, welcomed the participants and explained the aim of this workshop (see slides @ indico). In particular he showed the table that was shown at the RRB and included in the document CERN-RRB-2006-105.
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Since the initial discussions with some of the funding agencies, the University of Ghent (Belgium) has officially joined CMS during the last CMS week with emphasis on the RE restoration project. The other Belgian groups have expressed their interest to devote the CTC phase 3 budget to this system and some of them would join as participants. The participation of Italy to this project would be highly appreciated but is subject to discussions with INFN. The possibility whether a CERN group could join this project is also under investigation.
G.Iaselli gave an overview of the technical issues involved:

· Bakelite procurement in Italy has been a long standing R&D effort to arrive at adequate QA/QC procedures to ensure a suitable material for RPC operation. The fear that the key person at the Bakelite production plant would disappear is no longer justified and procurement of the same quality Bakelite should remain possible for a few more years. This is considered as baseline for the restoration.
· Production of gas gaps can proceed either in the GT company in Italy (CMS barrel gaps) and at the Korea University in Seoul (CMS end cap gaps). It is considered inadequate to set up yet another gas gap production plant. It is therefore crucial that the Korean facility remains operational.

· For the Front end electronics developed and built in Italy some VLSI chips are still available (order of 5000). But the AND/OR on detector logic required in some options needs to be developed. This issue will be addressed in F.Loddo’s talk.

· For the high eta region (1.6<(<2.1) we should keep 1034 as a target and not SLHC since this high eta region may be condemned at SLHC as pointed out by A.Ball. The initial plan to install order of 6 RE1/1 chambers remains of high interest and priority in order to learn about the experimental environment in this region and the performance of RPC’s there. In this respect Korea will make an effort to produce these 10 degree RE1/1 chambers for installation in CMS prior to the lowering of YE-1. R&D on alternative detectors for high rate operation in the high eta region is not considered at this stage.
· The new and old groups involved in this project should not embark on the production right away. The commissioning and operation of the already existing RPC system of CMS should be tackled by all groups as a common effort in a single project (barrel + end caps). It is the ideal occasion for the newcomers to get the necessary training and expertise required for the completion of the system. In this respect the University of Ghent envisages to send 3 Ph.D. students to CERN during this summer to participate in the commissioning effort.
· For this restoration project it is considered important that the GIF facility and the ISR laboratory with its cosmic stand remain operational or are eventually restored in maybe another location.
A.Ball pointed out that the natural period for the deployment of the restored items would be the long winter shutdown 2009-2010. Maybe also the next shutdown would be required to finalize the installation. The 2008-2009 shutdown is expected to be short (~ 3months) and many other requests for access may preclude RPC installation in that period. The YE4 shielding walls, on which the RE4 station is possibly to be mounted, is not in the scope of the present project. Its cost estimate is ~ 1.65 MCHF of which only part is possibly covered by Pakistan. CMS TC is investigating the possibility to substitute these 10mm thick steel disks by a steel casing filled with scrap at much lower cost. Also the possibility to mount RE4 off the YE3 disks behind the CSC’s could be considered and would ease the services to that RPC station.
W.Van Doninck showed the present status of the RE system with 5 out of the 6 initial RPC layers installed and pre-commissioned. 3 Options were presented for the restoration:
· Increase the geometrical coverage to the TDR layout with 4 stations but keeping 1 HV channel for 2 chambers.

· Restore the full TDR system with 1 HV channel per chamber.

· The improved TDR system with 5 stations and full geometrical acceptance. For this latter option, a new double layer station 2 (the trigger seed station) would have to be build and the present station 2 moved to become RE4. To avoid shimming the magnet yoke and the “inflation” of the required link system it is proposed to make an on detector AND/OR in this new station 2 ensuring “clean” seeds to start the trigger trajectories.

The costing of these options is shown in the excel sheet without the necessary common fund for the project which would be a “pedestal” to add to all options. 
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In the possible timeline shown, the project should be defined and finalized wrt. engineering design and integration by the end of 2007. Gas gap production is expected to resume in spring 2008 followed by chamber assembly and testing. Installation of the initial part of the restoration could then happen in the 2009-2010 shut down. Clearly only the third option still requires design and integration.
S.Park reported on the search for Bakelite from local vendors, an activity in the shadow of the baseline which remains purchase from Italy. Gap production for the present RPC system is completed, but the plant is kept operational. A crew of about 5 persons is required to operate the gas gap production facility. In the initial MOU, Korea has expressed interest in the high eta part of the system. With highest priority they want to produce about six 10 degree RE1/1 chambers to be installed in the “nose” of the YE-1 end cap. It was emphasized that this deployment should happen while YE-1 is still on the surface. The financial situation in Korea is still unclear and no budget is at present available for this high priority small project ; help from other institutions may be required. It was felt that Korea should deal with the gas gaps and the mechanics for these 6 small RPC’s and some help could possibly be found to procure the front end boards. On the long term their interest remains with the high eta part of the system.
F.Loddo presented three possibilities for the front end:

· Use the existing FE chips in BiCMOS technology that is 10 years old but of which some 5000 are still at hand. Also the technology is still available and has been qualified for the TDR system (NIM.A 484 (2002) 494-509). A new foundary run would require a minimum purchase of 5000 chips. The latter could be envisaged for the high eta part hence ensuring margin on the radiation tolerance. A new extra board should then be produced to perform the on detector AND/OR logic.

· Develop a new FE board on which the AND/OR is embedded.

· Develop a new FE chip including the AND/OR logic.

Certainly the remaining components are adequate and could be used for the low eta part of the restoration project.

W.Smith reviewed the trigger requirements and prospects. He emphasized the important gain in robustness of the 1st level muon trigger when a 5th station is added wrt. the TDR 4 station system.
The 4 station loose trigger (3 out of 4) presents too much rate at 1034 luminosity while the tight trigger (4 out of 4) suffers from a significantly reduced efficiency. Wesley’s recommendation for restoration puts the highest priority on the 5 station low eta part of the project.
The absence of high eta coverage with RPC’s forces the 1st level muon trigger to be provided by a 3 station CSC system which, as compared to 2 CSC + RPC confirmation, suffers a penalty of 30% in efficiency in the 1.6<(<2.1 region. In this high eta region, the RPC stations 1 and 2 are most important since most of the magnetic bending is concentrated there.
It was realized that the simulations used for the evaluation of the trigger performance were quite old and some effort should be found to update them. 
M.Kudla showed the implications for the Trigger and Link systems to cope with the extra RPC’s. For the trigger part 24 extra Trigger boards need to be produced and extra cables laid from USC to UXC. All other items (DCC, CCS, crates etc.) are available to handle the restored system. For the Link part RE1/1 requires 72 MLB and 12 Control boards of a special design and shape to fit the LBB’s installed on the end cap nose. For all other extra RPC’s some 144 MLB, 192 SLB, 24 CB and 12 LBB’s are required. The costs are well understood and included it the costing of the restoration project.
A.Gurtu reported on the RPC assembly that has started in India for ~ 12 RE*/2 type chambers. Some confusion on ways of payments and procurement of gas gaps from Korea has been mentioned but completion of these detectors by fall 2007 seems reasonable.
Groups expressions of interest:
Italy: Negotiations with INFN have not yet started and hence it is too early to make precise statements. With their experience on the barrel system and the large contributions to the forward system in terms of Bakelite procurement and front end electronics, they are of course interested and would be a great asset to this completion of the CMS RPC system. From commissioning onwards and certainly during the operations phase, the RPC system in CMS should be considered as one, with crews from all communities working together. The main emphasis of the Italian groups at present is to get the as yet built system to operate correctly.
Finland: Only small amounts of funding can be envisaged, but the expertise in designing and building Link Boards will be assured.

Poland: Similar as for Finland. They could handle the extra trigger boards but would require funding for the expansion of the Link system. Expertise will be assured.

Korea: Ready to continue producing gas gaps if proper funding is eventually granted and made available. They maintain interest in the high eta part of the system and envisage assembling part of those detectors in Seoul. It is understood that they will do their best to provide 6 RE1/1 RPC’s for start up.

India: Interest was expressed for one low eta layer of RPC’s on one end cap, for example RE2bis. A budget request of 0.8 MCHF is with their funding agency. India would like to see the ventilation of expenses done to cover the layer they will eventually build. Some temporary funding is available and they have started to assemble 10-12
detectors of the RE*/2 type. 

China: Interest was expressed for the high eta chambers with emphasis on RE1/1. Funding for now is not available but a request of about 0.5 MCHF would be made to the funding agency. 
Belgium: Since the University of Ghent has recently joined CMS, we have 3 Flemish and 3 Walloon groups as CMS members. The Belgian groups have agreed on the principle to invest their contribution to CTC phase III to this restoration project 
(420 kCHF). However not all groups will contribute to the construction and operation of this RPC system since their main activity in CMS concerns the Tracker. The groups hope to increase their request for funding to about 1 MCHF for this restoration project.

Pakistan: No representative attended the workshop. In the minimal forward system that we have at startup, Pakistan has been a key player since they assembled and installed 4 out of the 6 RPC layers presently part of CMS. They purchased all the Front End Boards and the power system (HV, LV) for the forward RPC’s. Since long they have expressed interest in taking care of station RE4 which initially was part of their scope. Already some time ago they earmarked 1.25 MCHF to this completion. Also some funding is foreseen in Pakistan for the YE4 shielding walls (~0.8 MCHF) which could be sufficient for one end cap.

Iran: This country has expressed interest in participating to the forward RPC project in CMS and had a representative at the ISR during RE1 assembly. A possible contribution to the YE4 shielding walls has also been considered. They hope to contribute order of 

0.8 MCHF to the project.

CERN: So far CERN is not an official member of the RPC project despites the fact that they have contributed far more than host lab obligations to this system. The CMS common fund “loan” of 0.8 MCHF, the ISR assembly lab, the handling of shipments and logistics in the system and the substantial support of manpower at CERN are only a few examples. It is therefore considered that it would be of great asset to the CMS RPC system if a CERN based group would officially join for this restoration project. The disappearance of CERN help to this project would certainly endanger a successful completion of this muon system. A modest budget could then also be envisaged but certainly not as substantial as the help provided so far. Order 1 MCHF could possibly be considered.
During the following round table discussion the following road map, in 3 phases, has been adopted and considered as baseline:
Phase I:  (for installation during 09-10 shut down)

Completion of the low eta part i.e. RE4/2, RE4/3, RE2/2bis, RE2/3bis. In the scenario presented by Walter, RE4 would be the present RE2 and a new double station RE2+RE2bis would be built. The HV remains at 1 channel for 2 chambers.
Phase II: (for installation during the 10-11 shut down)

Completion of the entire high eta part, bringing RPC coverage up to the one presented in the TDR i.e. (=2.1. This will require RE1/1 (72 chambers of 10 degrees), RE2/1 (36 double chambers of 20 degrees), RE3/1 (36 chambers of 20 degrees) and possibly RE4/1 (36 chambers of 20 degrees).

Phase III: (can be installed at any time)

Restoring the HV system, i.e. cover 1 RPC chamber with 1 HV channel.

A more detailed costing of the 3 phases is shown in the Excel sheet below to which the provision of a common fund of 1.5 MCHF needs to be added.

It was also remarked that the trigger performance studies are somewhat outdated and it would be appropriate to update them with the layouts considered now and the known chamber performances (in terms of singles rates). Several groups have expressed interest in taking up this point.

The workshop ended on Tuesday around 13:00.   
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Final Request

		

						Final Request: Shortfall 2008 and Upgrade (FRSU)

						Shortfall 2008 Detector				17,530

						Shortfall Crystals		14,000

						Shortfall Common Fund		2,035

						Shortfall C&I		1,495

						Upgrade for 10**34 Luminosity				25,000

						DAQ (4 Slices + extra Cooling)		8,400

						3rd forward pixel layer		2,500

						Complete Endcap CSCs (ME4, ME11a electronics)		10,700

						Infrastructure, C&I		3,400

						Total (kCHF)				42,530
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Table1

		

				Final Request: Shortfall 2008 and Upgrade Details(FRSU)

		1.0		Shortfall 2008 Detector		17,530

				1.1 Shortfall Crystals		14,000

				1.2 Shortfall Common Fund		2,035

				1.3 Shortfall C&I		1,495

		2.0		Restore the full DAQ		8,400

				2.1 DAQ (4 slices)		8,000

				2.2 Extra Infrastructure for DAQ		400

		3.0		Upgrade to Design Luminosity		16,600

				3.1 Third forward pixel layer		2,500

				3.2 Complete Endcap CSCs		10,700

				3.2.1 ME4/2 mech. and electronics		9,200

				3.2.2 Restore ME1/1a electronics		1,500

				3.3 Infrastructure, C&I		3,400

				3.3.1 YE4		1,400										LowLumi		17,530

				3.3.2 Extra installation costs		1,000										Rest		16,600

				3.3.3 Extra neutron shielding		1,000										DAQ		8,400

				Total		42,530

																FRSU		42530



&L&F&C&P&R&D    &T



Table2

		

						PhDs		MoU Funding 2002		CTC1 RRB15 Oct02		CTC2 RRB20 Apr05		Constr. Funding 2006		STEP 1 Low Lumi (Constr.)		STEP 2 DAQ  (PhD)		STEP 3  Rest (PhD)		Total Design Lumi

						(1)		(2)		(3)		(4)		(5)		(6)		(7)		(8)		(9)

				Austria		11		3,900		600		275		4,775		211		45		171		427

				Belgium		27		5,000		870		300		6,170		272		111		420		803

				Brazil		9								0		0		37		140		177

				Bulgaria		5		600		0		0		600		26		21		78		125

				CERN		72		85,200		13,500		4,800		103,500		4,569		297		1,119		5,984

				China		13		4,315		500		300		5,115						in kind RPC

				Croatia		7		280		49		20		349		15		29		109		153

				Cyprus		3		600		106		0		706		31		12		47		90

				Estonia		2		90		16		6		112		5		8		31		44

				Finland		12		5,000		870		300		6,170		272		49		187		508

				France CEA		14		5,600		1,687		445		7,732		341		58		218		617

				France IN2P3		38		19,700		2,000		2,000		23,700				2,000		0		2,000		Pledged

				Germany BMBF		41		17,000		2,709		1,100		20,809		919		169		637		1,725

				Germany DESY		5								0		0		2,000		0		2,000		New Collab.

				Greece		17		5,000				0		5,000		221		70		264		555

				Hungary		6		1,000		58		0		1,058		47		25		93		165

				India		26		4,400		300		500		5,200						in kind RPC

				Iran		3		510		700		0		1,210						in kind RPC

				Ireland		1								0		0		4		16		20

				Italy		181		55,000		8,927		4,000		67,927		2,998		746		2,813		6,557

				Korea		12		1,315		500		147		1,962						in kind RPC

				Mexico		5								0		0		21		78		98

				New Zealand		3								0		0		12		47		59

				Pakistan		3		2,445		230		149		2,824						in kind RPC

				Poland		12		3,000				0		3,000		132		49		187		368

				Portugal		5		2,000		300		140		2,440		108		21		78		206

				RDMS		72		18,862		2,211		1,657		22,730		1,003		297		1,119		2,419

				Serbia		3				450		0		450		20		12		47		79

				Spain		34		6,000		1,350		450		7,800		344		140		528		1,013

				Switzerland		30		86,500				200		86,700		0		124		466		590

				Taipei		11		2,330		410		0		2,740		121		45		171		337

				Turkey		18		1,000		58		0		1,058		47		74		280		401

				UK		49		9,100		918		3,000		13,018		575		202		762		1,538

				USA		418		104,320		12,800		1,868		118,988		5,252		1,722		6,497		13,471

				Sum		1,168		450,067		52,119		21,657		523,843		17,530		8,400		16,600		42,530

				Requested						63,000		32,000
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ALL

		

				Global Financial Plan (kCHF)

						PhDs		MoU Funding 2002		CTC1 RRB15 Oct02		CTC2 RRB20 Apr05		Funding 2006		Low Lumi		DAQ 4 slices PhD		Low Lumi + DAQ		Upscope Rest PhD		Total Design Lumi		PhD share all

				Austria		11		3,900		600		275		4,775		211		45		256		171		427		397

				Belgium		27		5,000		870		300		6,170		272		111		384		420		803		974

				Brazil		9								0		0		37		37		140		177		325

				Bulgaria		5		600		0		0		600		26		21		47		78		125		180

				CERN		72		85,200		13,500		4,800		103,500		4,569		297		4,865		1,119		5,984		2,598

				China		13		4,315		500		300		5,115		0		0		0		0		0

				Croatia		7		280		49		20		349		15		29		44		109		153		253

				Cyprus		3		600		106		0		706		31		12		44		47		90		108				(DAQ-IN2P3-DESY)/(PhDSum-PhDSum2-PhDIN2P3-PhDDESY)

				Estonia		2		90		16		6		112		5		8		13		31		44		72

				Finland		12		5,000		870		300		6,170		272		49		322		187		508		433

				France CEA		14		5,600		1,687		445		7,732		341		58		399		218		617		505

				France IN2P3		38		19,700		2,000		2,000		23,700		0		2,000		2,000		0		2,000		2,000

				Germany BMBF		41		17,000		2,709		1,100		20,809		919		169		1,087		637		1,725		1,479

				Germany DESY		5								0		0		2,000		2,000		0		2,000		2,000

				Greece		17		5,000				0		5,000		221		70		291		264		555		613

				Hungary		6		1,000		58		0		1,058		47		25		71		93		165		216

				India		26		4,400		300		500		5,200		0		0		0		0		0

				Iran		3		510		700		0		1,210		0		0		0		0		0

				Ireland		1								0		0		4		4		16		20		36

				Italy		181		55,000		8,927		4,000		67,927		2,998		746		3,744		2,813		6,557		6,530

				Korea		12		1,315		500		147		1,962		0		0		0		0		0

				Mexico		5								0		0		21		21		78		98		180

				New Zealand		3								0		0		12		12		47		59		108

				Pakistan		3		2,445		230		149		2,824		0		0		0		0		0

				Poland		12		3,000				0		3,000		132		49		182		187		368		433

				Portugal		5		2,000		300		140		2,440		108		21		128		78		206		180

				RDMS		72		18,862		2,211		1,657		22,730		1,003		297		1,300		1,119		2,419		2,598

				Serbia		3				450		0		450		20		12		32		47		79		108

				Spain		34		6,000		1,350		450		7,800		344		140		484		528		1,013		1,227

				Switzerland		30		86,500				200		86,700		0		124		124		466		590		1,082

				Taipei		11		2,330		410		0		2,740		121		45		166		171		337		397

				Turkey		18		1,000		58		0		1,058		47		74		121		280		401		649

				UK		49		9,100		918		3,000		13,018		575		202		777		762		1,538		1,768

				USA		418		104,320		12,800		1,868		118,988		5,252		1,722		6,974		6,497		13,471		15,080

				Sum		1,168		450,067		52,119		21,657		523,843		17,530		8,400		25,930		16,600		42,530		42,530

				Requested						63,000		35,000

																												SumTot		566,373

										Swiss2006		86,700				1168												Sum2006		523,843

										CoeffDAQ		4.119850				57

										CoeffRest		15.543071161

										CoeffL2		0.044141

										URPC		16,311

										IN2P32006		23,700
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FRSU assigned

		

				Assigned Funding to FRSU						PhDs		Percent PhD

				Brazil		0		Pixels		9		0.77%

				CERN		8,506		20% of FRSU		64		5.48%

				IN2P3		2,000		1 DAQ slice		38		3.25%

				DESY		2,000		1 DAQ slice		5		0.43%

				FRSUA		12,506		Total Assigned FRSU		116		9.93%



&L&F&C&P&R&D    &T



FRSU

		

				Global Financial Plan Main Countries (kCHF)

						No of PhD Physicists (M&O share)		MoU 1998		Additional Funding   (1998-2005)		Total committed funds		Percent Increase 2005		Final Request (CERN share 20%)		Final Percent Increase		Guidance all countries (PhD share)		Percent PhD		Percent Total CMS

				Austria		11		3,900		875		4,775		22.44%		402		32.74%		400		0.94%		0.91%

				Belgium		27		5,000		1,170		6,170		23.40%		986		43.12%		982		2.31%		1.26%

				CERN		72		85,200		18,300		103,500		21.48%		8,506		31.46%		2,620		6.16%		19.78%

				Finland		12		5,000		1,170		6,170		23.40%		438		32.17%		437		1.03%		1.17%

				France CEA		14		5,600		2,132		7,732		38.07%		511		47.20%		509		1.20%		1.46%

				France IN2P3		38		19,700		4,000		23,700		20.30%		2,000		30.46%		2,000		3.25%		4.54%

				Germany BMBF		41		17,000		3,809		20,809		22.41%		1,498		31.21%		1,492		3.51%		3.94%

				Germany DESY		5										2,000				2,000		0.43%		0.35%

				Italy		181		55,000		12,927		67,927		23.50%		6,611		35.52%		6,585		15.50%		13.16%

				Portugal		5		2,000		440		2,440		22.00%		183		31.13%		182		0.43%		0.46%

				Spain		34		6,000		1,800		7,800		30.00%		1,242		50.70%		1,237		2.91%		1.60%

				Switzerland		30		86,500		200		86,700		0.23%		1,096		1.50%		1,092		2.57%		15.50%

				UK		49		9,100		2,218		11,318		24.37%		1,790		44.04%		1,783		4.20%		2.31%

				USA		418		98,820		20,168		118,988		20.41%		15,268		35.86%		15,208		35.79%		23.70%

				Sum		937		398,820		69,209		468,029				42,530				36,527

										US Funding 2002		104,320				Total CMS		566373.397245

										USMoU 1998		98,820				Total PhDs		1168

										Add funding 2002		5,500

										Add funding 2005		14,668

										Tot Add Funding		20,168
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Table3

		

						Upgrade Endcap RPCs (in kind)

						Money Matrix under discussion (kCHF)

								PhDs		Additional RE gaps		RE4/2, RE4/3		RE2a		RE1/1, RE2/1, RE3/1		Trigger		Sum

						Cost				1,000		1,300		1,300		1,300		1,000		5,900

						China		13								to be decided		to be decided		to be decided

						India		26						700				200		900

						Iran		3						600				200		800

						Korea		12		1,000						800		200		2,000

						Pakistan		3				1,300						200		1,500

						Funding		57		1,000		1,300		1,300		1,300		800		5,200

										57
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PHDs

		

				Number of Authors and PhDs

				Countries		Institutes		Authors				PHDs				RDMS

				Austria		1		24				11				ARMENIA		1		4

				BELGIUM		5		58				27				BELARUS		3		15

				BRAZIL		4		7				9				GEORGIA		2		2

				BULGARIA		2		27				5				Russia		7		150

				CERN		1		138				72				UKRAINE		2		5

				CHINA		3		21				13				UZBEKISTAN		1		1

				CROATIA		3		11				7				Total		16		177

				CYPRUS		1		4				3

				ESTONIA		1		6				2

				FINLAND		3		20				12

				FRANCE CEA		1		31				14

				FRANCE IN2P3		4		75				38

				GERMANY BMBF		5		100				41

				GERMANY DESY		1		4				5

				GREECE		3		26				17

				HUNGARY		3		18				6

				INDIA		5		52				26

				IRAN		1		7				3

				IRELAND		1		1				1

				ITALY		14		279				181

				KOREA		5		24				12

				MEXICO		4		5				5

				NEW ZEALAND		2		5				3

				PAKISTAN		1		16				3

				POLAND		3		28				12

				PORTUGAL		1		19				5

				RDMS		16		177				72

				SERBIA		1		7				3

				SPAIN		4		62				34

				SWITZERLAND		3		58				30

				TAIWAN		2		18				11

				TURKEY		3		34				18

				UNITED KINGDOM		4		92				49

				USA		44		553				418

				TOTAL		155		2007		PhDSum		1,168
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