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Abstract 

We propose to build a cosmic ray test stand at SSC Laboratory with some existing 
materials. It would be used for the acceptance test of all the scintillating calorimeter 
modules with cosmic ray before their installation in the system. 

1. Introduction 

The scintillating calorimeter will be the first subsystem to be installed inside the magnet. 

There are total of 44 modules for this subsystem. All these modules' manufacturing and 

preinstallation testing have to be finished by the end of 1996. Among the 44 modules, two 

prototype modules have to be completed earlier. The first prototype module should catch up 

with the Ferrnilab beam test in March of 199.5. Before the beam test, the module should be 

acceptance tested by cosmic ray. The second prototype module should be completed. at the 

middle of UJ9:i. The other -J,2 (or -1,4) module should be complered a.round th<" fall of l99ti. 

ThPse modules a.rf' of typical size of .).0 x l.0 x 0. i m" and WPight 2-J, metric tons. And all of 



them have to be acceptance tested at SSCL before installation by cosmic ray test stand. Nun 

of the test stand available presently can meet the testing requirements, time schedule and 

handle these huge modules. We propose to build a cosmic ray test stand specially df'sign<"d 

to meet the physical requirement for such modules at SSC Laboratory. 

The full scale test stand have to be built in one of the assembling buildings at IR5 by 

utilizing the :30 T crane to handle the modules. According to the updated schedule, the south 

building will be ready in October, 1994, and the north in .January, 1995. In order to catch 

up the modules' test schedule, we have to start all the preparation work at another place 

before the assembling buildings being ready. V.ie suggest to start setting up the scintillating 

de~ectors, muon position detectors and the related electronics in building 4 on a smaller rack. 

And followed by the designing and manufacturing of the full scale rack at somewhere else 

before the assembling buildings' official occupation. Following is a description of the cosmic 

ray test stand specially designed for the scintillating calorimeter modules' acceptance test. 

2. System description 

Figure l shows the schematic diagram of the proposed cosmic ray test stand which pro

vides triggering on penetrating cosmic ray muons and precise tracking of the muon trajecto

ries. Two planes of trigger scintillators, upper and lower, are used to produce the coincidence 

gate signals for the system. Muon energy threshold is determined by the absorption of th<' 

calorimeter module in place. The thickness of the calorimeter module (iO cm, Cu) is suf

ficient to absorb the copious soft component in cosmic rays and corresponding threshold is 

abont 0.8 Ge V. 

To idt>ntify tht' trajf'ctori<"s of trigger<"d muons." set of proportional tubt>s i t.l'i x -l:!IJ ··111 · 

are used to measure the coordinate of a hit. Upper and lower proportional tubes are arrang<'d 

in groups of 8. as shown in Figure :2, with all the electronics at one end and. at other emi. 

pairs of wires from non-contiguous tubes are connectP.d in series to reducP. the number ,,f 

channels of electronics. There are :l:.l proportional tubes in total for upper and lower plan<'. 

respectively. The proportional counters of pr<>se1Jt desi!m mav covt>r mon· d1an ~O ;z .,f rl:~ 



PMTs Upper scintillators Upper proportional counters 

Module suppon table Lower scintillators Lower proportional counters 

Figure 1: Cosmic ray test stand for scintillating calorimeter moduit>>'. 
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Figure 2: Arrangement of a. proportional tube group. 

modules' surface. However, if 100 % covera.ge is necessa.ry, we ca.n increa.se the number of 

proportional counters. The tra.nsverse coordina.te (perpendicula.r to the tubes) of a. hit is 

provided by the known loca.tion of the tube, while the longitudina.I coordina.te (pa.ra.llel to 

· tubes) is provided by cha.rge division on resistive wire which a.llows the mea.surement of the 

position of hits with an experimenta.l error u of a.bout 6 cm. 

All the upper trigger scintilla.tors and proportional tubes a.re mounted on a. mova.ble ra.ck. 

This a.rra.ngement a.llows to ha.ndle the full size modules on the stand with the :JO T cra.ne 

in one of the a.ssembling building at IR5. The conceptional electronics diagram used in the 

cosmic ra.y test sta.nd is shown in Figure :3. 

The tota.l estima.ted trigger rate of the system over one whole module is a.bout 5 per 

second a.nd 1. i M ha.rd cosmic muon events will be a.ccumula.ted in 4 da.ys. A histogra.m of 

1,000 counts per mesh cell (5 x 6 cm) ca.n produce a. response with a statistics error about 

3 3. Taking into account the module handling and possible repea.ted test. a total time of 

a.bout 8-9 months is needed to collect data for all mociuies. 
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Fi~ure :l: Schematic dia'!;ram of electronics used iu tht> cosmic ray test stand. 



3. Tasks 

To complete the stand may include the following tasks: 

1. Procuring scintillators as triggering detectors. Presently, we have obtained some 

scintillators from Fermilab and arranged for shipping to Dallas. 

2. Purchasing of HV power supplies and PMTs. 

:3. Constructing a small metal rack for preparation work in building 4. 

4. Testing of all scintillators (mainly for uniformity of counting rate hit at different 

position) to see if the performances are meeting our requirements. 

5. Constructing of the scintillating detectors to match the shape and size requirement of 

the test stand. 

6. Procuring muon position detectors to meet our requirement of position resolution. 

We are trying to get some used proportional counters from SLAC (or Iarocci tubes from 

Houston University). 

7. Constructing a gas flowing system for the proportional counters. 

8. Purchasing of electronics for proportional counters' readout, trigger, CAMAC crates 

and a rack, and an on-line using computer. 

9. Testing the proportional counters, selecting those with good performances. 

10. Designing the full scale metal rack to be installed in the assembling building at IR.5. 

11. Manufacturing the rack somewhere and shipping to IR.5. 

12. Finishing the administration work required from SSC Laboratory for this kind of 

facility. 

1:3. Constructing the metal rack in the sonth buildim; at !R.i and then moving to north 

building while ifs ready. 

14. Tuning-up all the detectors and electronics. 

15. Finishing all the softwares required. such as for DAQ and triggering, and data bas" 

for the cosmic ray testing. 

To finish all the above works may take a period of time of more than one year. so Wf' 

should start this work as early as possible. 

ti 



4. Schedule 

The schedule of the project is tabulated in Table 1. It may be separated into two major 

parts, i.e. the preparation work in building 4 at Stoneridge, and the full size stand work at 

IR5. 

5. Financial support requirement 

At present, there are 12 universities and two national labs (ORNL and SSCL) wot"king on 

scintillating calorimeter system. These universities have got some small amount of research 

funding from TNRLC. This small funding seems not available for building such a cosmic 

ray test stand at SSCL. We may gradually get support from GEM project, but it seems 

coming out very slow, and the universities are also waiting for such support. There is some 

other suggestion of having final quality assurance testing somewhere other than SSCL. But 

this seems not very reasonable and practical, because the transportation to SSCL may cause 

some kind of damage to the modules. Accordingly, we suggest to build such a test stand 

right at SSC Laboratory and to get some support from physics group B at the first stage to 

start the work soon. 

Because of the limited research funding, we should use as cheap as possible components 

if they can meet the physics performance requirement for this test stand. 'vVe have obtained 

some used scintillating plates (free of charge) from Fennilab. being in the process of shipping 

to Dallas. Bill 'vVisniewsky can get some proportional counters from SLAC (free or very low 

cost). Some metal frames from TTR group can be provided to us for the preparation work 

in building 4. 'vVhat we need at present to start the work are some electronics mu• lal<"'s. " 

CAMAC crate and a rack. a. few HV power supplies and a few P:V!Ts. Wte may Ilf't>d 8 :!O k 

to :30 k from physics group B to start the work this year. 

The prices of the required components a.re estimated in Table 2. 

6. Personal 

. .\s a SS(' e111pluyt>t>. Bill \\:t>~·n1i:-;~k>· (·au ht> iu 1·iiargt" !Jf ~bis prujt>c7 . .Jin1 Hri, i.··: i:-- \\·ur:-:iti'.! 

on th~ scintillatill2; part of rht> n1od11lt>s. he can ht> 1Jtlt> nf t ht> n1a.jor ('ou::-nltaut:-: l)f r- ~H~ pr11 if-'i-~. 



Table 1: Time schedule of building the cosmic ray test stand. 

Task# Content Start time End time Working Area 

1 Scintillators procurement Apr. 1993 Aug. 199:3 
and shipping 

2 procurement of muon detectors July, 1993 Oct. 1993 
(proportional counters or 
Iarocci tubes) 

3 purchasing HVs & PMTs .July, 1993 Sept. 199:3 
4 testing of used scintillators Oct. 1993 Nov. 1993 BLDG4 
5 shaping & constructing sci. Nov. 1993 Dec. 1993 BLDG 4 

detectors 
6 gas flowing system for pro. Oct. 1993 Nov. 199:l BLDG 4 

counters 
7 purchasing electronics Sept. 199:l Oct. 1993 

and on-line computer 
8 testing & selecting pro. Nov. 1993 Jan. 1994 BLDG 4 

counters 
9 tuning-up detector and elec- Feb. 1994 Apr. 1994 BLDG4 

tron.ics system 
10 designing full scale rack Apr. 1994 May, 1994 BLDG 4 
11 manufacturing of rack May, 1994 Sept. 1994 
12 constructing rack at IR5 Sept. 1994 Oct. 1994 S. BLDG 
13 final tuning-up a.II detectors Oct. l99-I Dec. l 99-1 S. BLDG 

a.nd electronics 
14 cotnpleting rP!ated soft\varP .June.l09-I D<>c. l!l!J.t S. BLD(; 
l.'5 moving to north building Dec. 1094 Jan. 19% ~. BLDG 
16 commissioning test for the .Jan. 199;; Feb. 19% ~.BLDG 

prototype modules 



Table 2: Estimated prices of the electronical components of the cosmic ray test stand. 

Item Specification Amount Unit cost Subtotal 

Computer Macintosh/PC486 1 4k 4k 

Software La.bVIEW 1 2k 2k 

Scintillators 15m2 1.5k no cost 

Proportional counters ¢5 x 420 cm 80 0.2k no cost 
(or Iarocci tubes) lOm lk !Ok" 

CAMAC crate 1or2 5.5k 5.5k 

Rack 1 3.5k 3.5k 

Electronics modules 10 2.5k 25k 

HV supply .... 100 channels 1 17k 17k 

PMTs 40 0.4k 16k 

Metal rack 1 20k 20k 

Total 93k6 

a. In the ca.se of proportional counters a.re not a.vaila.ble, Iarocci tubes might be a.n option. 
b. The price of Iarocci tubes is not included. 

Rencheng Shang a.nd Jingka.ng Deng are now working on the preparing work. According to 

this year's collaboration plan between GEM and China, which ha.s been proved by the author

ities of SSCL and been in executing, two more people (one physicist and one dectron.ist) 

from Tsinghua University will come to SSC this year. One or two of them can work on this 

project. There are still some other people in GEM expressed their interest in participating 

th.is work. 

Contact persons: 

• 
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