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Abstract: 

Agenda and presentations of the GEM SSCintCal Meeting held at the 
SSC Laboratory on October 22 and 23, 1992. Agenda items are: Overview 
of SSCintCal; Report from Bill Willis' Committee; SSCintCal R&D Goals 
for Next Year; Institutional Responsibilities; Discussion with Bill Willis; 
Institutional Responsibilities Continued; Discussion of Engineering 
Responsibilities; Discussion of GEM-Calorimeter Optimization; Simulation 
Results; and Future Plans for Simulation. 
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10/22/92 R&D 

overview of SSCintCAL (Paar/Sulak) 
Discussion. 

Report from Bill Willis' committee (Branson/Sulakl 
Discussion. 

SSCintCAL R&D goals for next year 
Engineering (Rennich) 
Simulation (Carey, Kamyshkov, Moore) 
Testbeam plans (Yost) 
Prototype work (Paar/Sulak) 
Radiation Damage (Young) 
Discussion. 

Break 

Institutional responsibilities (Paar/Sulakl 
Tasks for each Institution 
Budget for each Institution 

Lunch 

Discussion with Bill Willis 

Institutional responsibilities, continued 

Discussion of engineering responsibilities (Rennichl 

Break 

Discussion of GEM-Calorimeter optimization 
SSCintCAL position on noble liquid hadron calorimeter 

and fiber logs 
Studies and action items 

Dinner 
Continue discussions 

10/23/92 R&D 

9:00 Simulation Results 

11:00 

12: 30 

GEM calorimeter (Kamyshkov, Savin, Shmakov et al) 
BU stack (Carey et al, Moore et all 
Fiber/absorber ratio and e/h (Wigmansl 
Muon issues (McNeil) 
Calorimeter optimization (all) 

Future plans for simulation (all) 
Integration with em and muon detectors 

Lunch 
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SSCintCAL R & D Tasks for 4/1/93-3/31/93 

A full scale integrated em and had cal prototype must be designed, 
constructed, and tested during the next year. Radiation damage, simulation, 
and engineering should go on in parallel. Other issues like readout, 
optical coupling, testbeam will be driven by the prototype program. 

The instsitutionalk assignments of the various tasks follow below. 

Cu procurement 

Cu groving 

Fiber procurement and quality control 

Fiber mirroring 

Calibration system 

Longitudinal segmentation issues 

Tower assembly 

Cosmic ray testing of modules 

Testbeam infrastructure 

PM development 

PM base development and HV distribution 

Pre-amp shaper development 

Optical coupling 

Detector optimization and MC simulation 

Radiation hardness studies 

Systems integration 

Muon system issues and integration 

Massless gap detector 
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BU 

BU 
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BU, FairU, Iowau, LSU, ORNL, 
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TTU, UMiss 

BU, UMiss, ORNL, TTU 
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BU, ORNL, TAM 
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BUDGET 

10/24/92 last yr #PhD-FTEs $$ I PhD-FTE 

BU 255 [2) + 210 320 0.5 + 3.2 510 + 66 

Fairu 40 * [1) 40 0.5 80 

UFlor 20 0 0.2 100 

Iowau 117 65 1.5 78 

LSU 20 20 ? ? 

UMiss 165 * 53 3.0 55 

MSU 20 69 ? ? 

ORNL 350 [ 2) + 88 *[2] 100 6.0 + 1.0 60 + 88 

UTenn 50 29 ? ? 

TAM 35 0 ? ? 

TTU 105 [ 3) 65 1.5 70 

UCSD 50 [2) + 220 94 0.5 + 3.0 100 + 73 

---------------- + ----- + --------- + --------- + 
Total 305 + 1090 855 7.0 + 14.0 305 + 77 

Footnotes: 

1. received $70k interim funding 
2. will be a separate proposal 
3. received $60k interim funding 
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Willis' New Calorimeter Design 
a). Shown by Willis 
b ). Study Responsibility for 

SSCintCal 
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K.Shmakov 

Missing ET in Cryostat Walls 
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Figure 2.1: True h cross seetion from neutrinos from heavy quark decays. 
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50 GEV LKr Par Plate, 3x0, DEAD, OTHER- 0,029. 
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80 GeV HIGS 
\ Sigma(M), GeV J 

Sigma(E)/E.(5.5/sqrt(E)E().4)% 

-------------------------------------------------------------------------I I I I Barel I Barel I Endcup Total I Time 
I I Barel I Endcup I Endcup -1 I Discovery I 
I I I I I I I 
1----------l---------~-1-----------1--------1-----------1-------------1 
I I I I I I I I Ideal I o.50+1-.02 I o.45+t-.o3 I o.35+1-.03 I o.44+1-.02 I {!) I 
I I I I I I I 
l----------1------------1------------1-----~---l----------l-------------I 
I I I I I I I !No vertex I l.30+1-.10 I 1.48+/-.13 I 1.56+/-.15. I 1.55+/-.07 I 3.56 I 
I I I I I I I 
1---------1-----------1-------~1---------·l-----------1-------------1 
I I I I I I I 
I C67+7)mrad I I I I I I 
I tsqrt(E) I o.68+t-.o4 I o.96+/-.06 I 1.29+/-.11'-I o.92+/-.04 I 2.10 I 
I I I I I I I 
1---------1------------1---------1-------~~----------1------------1 
I I I I I I I 
IC43+11)mradl I I I I I 
I tsqrt(E) I o.63+/-.04 I o.88+/-.06 1.25+/-.10 1 o.84+/-.35 I 1.82 I 
I I I I I I I 
1----1-------1------1 -1--------1------------1 
I I I I I I I 
I C35+l)mrad I I I I I I 
I /sqrt(E) I 0.57+/-.03 I 0.60+/-.04 I 0.80+/-.08 I 0.64+/-.03 I 1.45 I 
I I I I I I I 
1-------1------1- I 1-----1-------1 
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80 GEV higs on two gammas 
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80 GEV higs on two gammas 
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Angular resolution at 90 deg. 
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Angular resolution at 90 deg. 
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CONCLUSION 

.·~ . 
.. ·~ 

* WE MUST IMPROVE POINTING 
' ".<; 

* WE KNOW HOW TO DO IT 

* THE MOST PROMISING WAY IS NARROW STRIPS 

* POINTING IS MOST IMPORTANT IN ENDCAP 
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"
1 ft!11e1 for aome calorimcten co11sidered for {11-

tare aperimut1. Where po11ible, the rawll of aperimczatal mcu1Ueme11t1 
a.re giT~ U welJ. 

Table 1 'D>e (apected) e/la Tal11e or 1ome calorimeters 

Configuratio11 I Re!crc11ee I (e/mip)..J (</mip),,.. .. j (n/mip)..J (c/la),.,J (c/la),.. •• 

Pb/1cillt. tile1 10/2~ mm ZEUS1
"

1 0.62 I o.u :1: o.o5 I 1.7 1.01 I. 1.05 = o.04 

Pb/1cillt. fiben 4/1 mm I SPACAL~1 0.69 0.11 :!: o.05·1j 1.7 1.12 I 1.15 :1: 0.02 

2 mm Pb/Wz 20 111 I RD3P" 0.78 - <0.5 > 1.1 I -
l ...... Pb/tAz 20 Ill GEMP" o.ae . <0.5 > 1.8 I . 

3+12 mmP"b/LA.r 2 ,.a StDP'I 0.111 . 0.7 I l.40 j 1.37 :!o o.1r> 
Ba.F> crywtaJ. CEMPOI 1.0 . <0.5 I >2.1 I . 

·>p, r ma.,.....&, -Pu.bl~.i;.\.-.ecil 0.72. ::t:: o.o!> ( N111 A~20 t•c:r=ltJ ttS · 
-) Buod011a1111CU1UemC11I of c/"r • 1.24 :!: 0.10 al 11 CcV, ming cq1. (1) ' 

0.£.(\ + O.\~ "/mip 
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Energy (Ge V) Hybrid Resolution(%) Integrated Resolution (%) 

50 6.26 5.56 

100 4.99 4.45 

200 3.65 3.43 

500 2.51 2.91 

1000 1.90 2.96 

2000 1.48 2.82 

5000 0.99 2.63 

10000 0.91 2.90 

Table 1: a = 4 Jet Energy Resolution 

I Energy (GeV) I Hybrid Resolution(%) I Integrated Resolution(%) I 
50 6.30 5.17 
100 5.15 4.34 
200 3.62 3.31 
500 2.55 2.79 
1000 1.90 2.39 
2000 1.35 2.21 
5000 0.98 2.04 
10000 0.72 2.05 

Table 2: a = 6 Jet Energy Resolution 

Energy Hybrid Hybrid Integrated Integrated 
(GeV) Alpha=4 Alpha=6 Alpha=4 Alpha=6 

50 .9966 .9960 .9943 .9920 
100 1.0000 1.0000 1.0000 1.0000 
200 1.0095 1.0090 1.0074 1.0065 
500 1.0168 1.0175 1.0201 1.0187 
1000 1.0240 1.0240 1.0375 1.0282 
2000 1.0285 1.0280 1.0489 1.0398 
5000 1.0342 1.0350 1.0616 1.0530 
10000 1.0375 1.0380 1.0740 1.0634 

Table 3: Jet Linearity vs. a 

the signal and no backgrounds for the Z', the worsening of the resolution from 
2.9% to 3.5% with a 2% additional constant term was deemed acceptable. 

At the risk of being considered a partisan, however, one might well note 
that the hybrid: 

1. Has better resolution at high energies (here it is argued that this makes 119 
,.._1 ... ---- .... 1 =---... ··-- ... -4 :_ •\.,... -\. ...... : ... _ --- ... \..:1: ............ \. ......... , 


