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Primary Goal: Take first real step toward R&D for 1.C Detector(s)
{in N. America)

= Proposals within the next few months

Optimization for Physics

s NLC conditions {background, readout times, etc) allow some design fresdom
(canceptclriven design’)
¢ As usual, many measurements to consider

e Define good physics benchmark processes
3 2-jet and 3-jet mass resoiution “everywhers”
o multijet decay modes of ZH/AY vs WW vs ZZ
ot — bW — 3 jets
> SUSY {(Wagner talk)
o “hermiticity” (IR masking - Maruyama talk)
o low-pr particle detection capability
> Higgs— vy
» e*e” — /7 — ete” for Luminosity spectrum {dC/dE)
3 Klectron id. benchmark 7

Technologies

s Overall detector approach=- Cal. size, granularity, resolutions, coverage

® Three “strawman” detectors with different approaches
> JLC: Tile/fiber or Pb/scint sandwich with Si layer (Fujii talk)
>» DESY: Scili with I’b (EM}, Cu (Had) (Korbel talk)
> Snowmass 96: Si padftungsten
“» Many other possibilities:
Crystals (Zhu talk); Cher.+ion. Had. Cal. (Winn talk)

¢ Useful {argets as we optimize for physics
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1 Introduction

Work is progressing toward a possible e*e™ linear collider with Eqyp = 0.5—
1.5TeV, and £ ~ 10* cm™2?s™'. Current thinking is that such an accelerator
could be finished as early as 2008. Detector construction timescales are
similar to accelerator timescales, so it is important to begin the process of
detector design now.

An important component of any general-purpose linear collider detector
is the calorimeter, for both electromagnetically and hadronically showering
particles. The purpose of this note is to outline some of the questions and
issues which should be addressed in the R&D for a linear collider calorimeter.

A corollary of the limited time and R&D funds expected to be available is
that the R&D effort should be focussed on the eventual goal, a linear collider
detector. Hence, we emphasize that we begin with the need to understand
the requirements for such a detector.

2 Requirements

Preliminary studies exist relevant to the capabilities required of a calorime-
ter in order to achieve the physics goals of a linear collider program. How-
ever, these studies are generally already in the context of a particular detec-
tor choice, and therefore don’t give a concise generic view of what is really
needed. Because of the costs and tradeoffs involved in different designs, it is
important that we develop a good understanding of what the requirements
are. We thus believe it is crucial for an R&D program to start with a study
of the requirements, to be accomplished largely with simulations.

The program of simulations should include an attempt to describe the
physics performance as a function of relatively generic calorimeter parame-
ters. We list some possible parameter choices here.



| S—

Calorimeter Measurement [ssues

—*
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Overlapping jet separation
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Overlapping electromagnetic shower separation
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[igure 3.1: Schematical drawing of the JLO detector
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"Fable 3.1: Parameters and performances of the JLC detector
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118 CHAPTER 2. DETECTOR FOIR THE LINEAR COLLIDER
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Figure 2.1.1: Schemalical lagout of one guedrunt of the LC Delector.
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Figure 2.1.2: Schematic fagoul of the inner region of the detector,



DESY CDR
Raadial Deplh Material ScintfAbs | Number Number
Section limids {Xo, A) {1t/ mm) nf of bougil.
(cm) _ layers readout cells
Barrel
Pre- 170-172 1.8Xg 5¢iFi/Ph 2 2
samnpler
ECAL 172 210 27 Xo SeiF BB 30 g
1.1 PL
WLS Rl
HCAL 2I0-301 4.7h Scibi 5720 33 3
Cu
WLS fih.
Coil 300-375 0.9 Al 740710 1 1
Scinl. pads .
Tail 330-610 114 Fe/RP 50730 2045 205
{latcher I chamber 150/30
I
Endeaps
TECAL | {r} 245 210 27X, Scili 575 30 3ord | job
(2] 280 330 | 1A Fb Piai @/Z
WLS Fil.
HCAL | (r) 2353001 104 SciFi 5/20 94 Jord |5 ﬁ
(2] 330 160 . Cu — @ ‘FZ
| WLS fib. VE
Table 2.2.2: Calorimeter structure.
Section Aagular Number of | Number | Number of | Approx. Approx.
accaptance rings of super- | readout [ tower size | tower hall
lowers cells (e om) angla
Barrel 30°-150° 20 1000
ECAL 192,000 2.8x2.8 0.47°
HCAL 48 (100 2.5xhG (.94"
il o 1L,T00 4=
TC | 17,000 40x40
Endcaps 4.85°-00° 2x 6 2x174
| 150°-175.15° .
| ECAL 66,516 2.Ex2.8 0,237
HCAL 16,704 5.6x5.6 {.58"
Grand
Total 342,220
















































