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GENERIC DETECTOR R&D PROGRAt-v1 

• GOAL: Fast hermetic calorinletry using warm liquids for SSC/LHC 
detector (&\1" "(e 0 r .... ,,"c.. FI\' Ttl ••••• ) 

• STATUS: 
-proposal subinitted 9/87 to International Advisory Committee on 
Generic Detector R&D for the SSC 

-received very favorable rating at 10/25 meeting 

-activity under\vay with sl1pport from DoE, IN2P3 and CEA 

-proposed test is essential part of overall program 

NECESSARY CALORIMETER PROPERTIES 

• hermetic 


. • highly segmented 


• radiation resistant 

• fast signal response 

• good energy resolution 

• e/h compcnSc'1tion 
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• Liquid Ionization Sampling Calorimeters 

• Advantages of liquid ionization chambers 

• Direct collection of charge is most absolute and stable way of 
recording ionization signal 

• Thousands of ion pairs-statistical fluctuations are negligible 
compared with sampling fluctuations 

• Spatially uniform 

• Easy to segment in depth as well as in surface area 

• Insensitive to magnetic fields 

• Requires little space for readout cables 

• Radiation resistant 

• Possible disadvantages 

• Small signals-need low noise preamps 

• Slow-unless voltages are very high 

• Advantages of WLC relative to LA 

• No cryogenic insulation 

• Modules can be smaller, with thinner single-wall boundaries 

• More hermetic 

• Hydrogenous medium-compensation without uranium (fH.e) 
• Preamp location in or near liquid-matching transformers 

may not be needed-with high voltage, signal pulses are 
short 



WARM-LIQUID* CALORIMETRY 


(.- liquids which at room temperature can sustain the existence of free 
ionization electrons and their drifting in an external electric field) 



WARM-LIQUID R&D OBJECTIVES 


1. Fundamental Properties: 

• Saturation 

• Electric field 

• Materials study 

• Purity 

• Radiation Resistance 

2. Study of e/h Response and Energy Resolution 

3. Design studies of warm-liquid module: 

safety, hermeticity and time resolution 


4. Construct and test prototype hadron/electron 
calorimeter based on 3. above 

Measurement of elh and EnerlY Resolution 

• elh=l for optimum performance 

• Wigmans' Calculations: 
-If e/h:;tl, hadron sigtl~l not proportional to energy and alE not 
proportional to E-ln. (see Fig.) 

-If active medium is hydrogenous, can get e/h=l (see Fig.) 

-With U-LA, e/h:;tl [long (-1J.lS) gate not u~ble for SSC] (see Fig.) 

-With Ph-LA, e/h:;tl (see Fig.) 

-With Pb-TMP, e/h=l is possible (depending on Kb) (see Fig.) 
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PROPOSED TEST OF TMP CALORIMETER 

CALORIMETER: 

• Use boxes similar to UA-l's (see Fig.) 

• Calorimeter set-up (see Fig.) 

• Vary materials and ratio Rd 

BEAM AND ELECTRONICS: 

• Modest and flexible needs 

• Low intensity, ~10 Hz., electrons and hadrons 

• Momentum range: -25-300 GeV Ic 

• Electron tagging (Le., threshold Cherenkov counter) 

• Set-up space: 10X20 sq. ft. 

• Rudimentary beam counter-telescope and trigger 

• Electronics: -380 channels CAMAC AOC's, small number of TOC's 
and small data acquisition system (preferably microvax with 
VAXONLINE) 

• Running time: 
Set-up in beam 3-4 caUtdar months 
Beam illumination 400 hrs intermittent, 

including -200 hrs of beam control 
(i.e., polarity, momentum and intensity) 



high voltage 
feed through 

WARM-LIQUID BOX CONSTRUcnON 


60cm 


3mm thick 
'st.st. wall 

weld 

O.5mm thick __ 
st.st. pad 

T 

IOcm 
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CALORIMETER STACK 

TMP box -----t 
absorber plate 

dummy box 

r--O.6m .......

absorber plate and box 
thicknesses not to scale! 

Schematic of Example Stacks with Differin& Hydro&en Contents 


256-abSorberplates 
64 TMPboxes 
192 dummies with H 
.Q.dJ!11IDU~ '!:!./Q.H_ _ 

256-abSorberplates 
64 TMPboxes 
64 dummies with H 
17~~~vtlo_H_ 

256absorberplates 
64 TMPboxes 
odummies with H 
192.Jit.Lmmi~vtio.Ji_ 
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