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Abstract:

Agenda, attendees, and presentations of the GEM Physics Simulation
Group Meeting held at the SSC Laboratory on October 7, 1992.
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Agenda for Physics/Simulation Meeting, Wednesday Oct. 7th

—— e e T e e e T e M e e e e e L e o - —— . ——

The meeting starts at lpm and runs to about 6 pm (there is a GEM dinner in the
evening). It will be in the Project Management Conf. room, no. 322
in Bldg. 4. : :

1) Physics Considerations for Hybrid vs Integrated Calorimeter

Yamamoto/Mrenna --

A. Vanyvashin -- Jet rejection in hybrid

ORNL? --

A. Golutvin -- comparison of integrated and ideal calorimeter
N. Mokhov -- Neutron fluxes

2} Physics topics and responsibilities for TDR
Lane

3) Development of Tools

- Full Simulation (Yu Fisyak)

- Improvements to FAST (Skwarnicki)

- GEM software structure description -- Sheer
4) Other topics

- Forward Calorimeter



p lL‘uﬁﬁ[:ﬁ‘) %W\M.L» 'E_i/:'w

[\’Chﬁ’d

=N

K. Leve

;M/( 7%,{;‘9

/'{f re QA4 m I~
g‘]LM M)’{ nsa

Claa\es A\\c»
Yor, Kuwnj y'h

F&TC—V‘ /UjU_S'

\Z& Koy Cinegrmars

OARE (JENMAYS
ngrn Yons
M\rﬁ-gnr W@ﬁ '
TOW\&-SZ— 6&&3@/"“\\31(!
S/:aun /Uc/(ﬁﬂ

JaeotLav AT
/Qévl' vlan Z‘g,\,\
Hews UijTerwanc

N oy s

T Sler

ﬁ.SL»:, ?\k

L Qo beits

awawr Gollo,o

V. (Leboy

W R
Cud3

o

ID/:,L)IQ'L

IV\ "ﬁmzp‘ /yL\aJ

LM(’{'FCM’{C\,‘\@ SS(V)(I SSc oo
i Loe & Posry - BU- S
& paice @ Sscuxl
vatuatmd-o ‘@) c(THEX
MRENNA & 1 THE x
a\len © u‘t‘\cpz. l:k.u‘tm.s.edu
SSCVXe - Kﬁmy":»l-.kc-./
SSsevixr D/ug vSs
Blooks @ LAMTF LA . G|
J THOMAS (B SSCVX,S3C.GOV
WENAUS B SSC Xy
BYAN G & SSCVXT
MIWANG @ SScux .,
TOMASZ O SSC X/
SSCNX/ i MCKEE
Piirme oL COVAK AL EOV. T
. | ~EDL
ZHU B CITHEL ¢ ALTECH
HEVK @ PDSF.ssc. Gouv
Vawyashin € S5V X

o Lk ute (W) oo vxA



gem

Presentation by:

H. Yamamoto



Effect of the dead space at 1} =0
to missing Et1 Physics

1. Use a simple detector simulation
2. Generate do / dn dp; (gluon, d,u,s,c,b)

1) distribution is almost flat
=> fraction jet (1 < 0.25) ~ 10%

3. shoot gluon and u quark jets gun at 3 =0 - 0.3

Fixed jet energy
=> fraction jet (miss E; > 100 GeV) ~ 5%

Using spectrum from 2.
=> do / dE; (miss Et) =
10-3 x do / dP; (QCD 2 jet)

10-3=0.1 x0.05x1/5
missing Et < jet energy

4. Summary
6 (dead spaceatn=0)~06(n<5)
can use different cut (no E44/E88 cut etc) to estimate

jets rejected by the cut (gluon jet / u jet)
0.0-0.1 0.1-0.2 0.2-0.3

[CTo0-200Gev_ 1 0357036 0217041 00467 0.036 |
o00-400GcV__ | 0.46/0.64 | 0307047 | 005270044 |
a00-800GeV | 0.31/0.68 034 7034 0.051 /0,044




6cm,8cm, 12cm Eobs =EO0/0.7
0.08 x 0.08 ' Eobs =E0 =2 ob
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v
0.08 E(8x8) > 50 GeV, %(%3‘ >0.7
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0.32
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}Z/T by Gluon Jet inn < 0.25
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5 by U Quark Jet inm < 0.25
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Ermes (GeV)forn=34356
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Figure 3.4-1 t'r distributions for an idealized
calorimeter. Solid curve: sum of calorimeter,
essentially the sum of the neutrinos. Broken
curves: sums of clusters with Et > 10GeV and 11 <
6, 5, 4, and 3 in order as curves are higher
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Figure 4: Worsening of isolated gamma rejection for the case when both EM and HAD calorimeters
used in isolation cut of 3.1 GeV in 0.45 cone.
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N=0 ccacke eflect :
zecp EM euer%y ‘w5 fower vows aroumd =0

Isolation Cut

e Generzte 2jets ===t with PYTHIAS.6, deposit
all EM energy and part of hadron energy (from

) in czlorimeter celis with -pasametsizeds

GEANT
?Ag ' shewer=sprest. Record cell numbers hitted by
charged track with 8 kG fieid.
02230032

e Search through all cells (An x A¢=F=F=TT2)
to identify all cells hit by photons only, find ESH.

e Charge Veto: if there is @ charged track hitting
neighboring 8 cells = Reject; o

e Define the sum of ES?'s of these 9 cells (}jgccusE““)
as the Eg.h"t""

¢ Isolation Veto: if the sum of the transverse en-
ergies in a cone of radius R (R=\/An* + Ag=<),

excluding the E?h"t""', is larger than 10% of the
E”h"t"“ plus an isolation energy cut (ES).

3" Er — EEPMT 5 (BS* 4 0.1ERP¥™)o Reject;
r<R

Figure 2: Isolation algorithm (GEM TN-92- 126)
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- Figure 1: Possible "two cups” design of GEM LKr EM calorimeter for the Hybrid Option.
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3.4 FAST Physics Simulations for the Technical Design Report

The principal design goals of the GEM detector remain precise measurements of elec-
tromagnetii: energy and muon momenta with systems robust enough to operate well above
the nominal SSC design luminosity. Hadronic energy will be well-measured over the central
region, || £ 3.0. Central tracking coverage to || = 2.5 will be an important adjunct to the
calorimeter, helping to realize its potential for electromagnetic energy measurement over
the entire range of energies, from 25 GeV to several TeV, and up to ultrahigh luminosity.
Forward calorimeter coverage to |n{ = 5.5 will determine Fr > 100 GeV with adequate
accuracy.

In preparation for the Technical Design Report, technology choices for the GEM
calorimeter, muon, and tracking systems will be made by September. With the major
elements of the GEM design essentially frozen until the TDR, a FAST parameterization
of this “final” version will be executed. The GEM Physics Group then will study an
extensive set of processes chosen both for their usefulness in testing the broadest possible
range of GEM capabilities and for their physics interest. This effort has two goals: (1) To
provide feedback on detector performance to the designers in a timely enough fashion to
influence the design and enhance the physics pexformance of the detector. (2) To provide
as accurate as possible a picture of the expected performance capabilities of all of GEM's
major subsystems. The processes we plan to study are listed below. Many of them are
familiar from recent submissions (including this report) by GEM and other collaborations.
Other processes have not received detailed scrutiny before and will require encoding in the
event generators.

3.4.1 Standard Model Higgs Physics

—t
.

H® ~ y (My 2 80 — 150 GeV)

9

-1+ HY = fyy + X (My = 80 — 150 GeV).
3. H' = 2°Z° — ¢+ £+ for L = ¢, (My = 140 ~ 800 GeV).

o

HO = 2029 — 4~ jet jet (My =~ 800 GeV).
5. H® — Z°Z° — ¢+{~vv (My = 800GeV).

3.4.2 Heavy Flavor Physics ¥+ W)t =3 |4O Ge\/

— 1. ¢ production for m, =~ 250 GeV, lin standard (¢ — W+3) and nop-standard (t —
H*b) decay modes and mass measurement via the M., and multijet distributions.

-2 POLM':'%.A—S@-: T W v £ b '7
. 43
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~2. Leptoquark pair-production gg, gg — TLQTgGL» With decays to heavy flavors such
as 7pq — T+b and pth.
w==p 3. Single technieta production, gg — nr — .
4: Color-octet technihadron production, gg, g — % — TGQTgg With technipion
decays to heavy quark pairs, e.g., 754 ~ bd, 5, 1.
B e 4
3.4.3 Jet Physics
—>1. Quark substructure in high-pr and invariant mass jet production (deviation from
QCD cross sections at pr 2 4TeV). — ISeFar o Shhuase Feud,
2. Color-octet technirho or axigluon resonances in dijet production, gg, g ~ p% —
jet jet.
3. Color-octet technihadron production, gg, 3¢ — % — T50Tag With technipion
decays to hght quark pairs.
4. gg detection via a complicated multuet signature.
3.4.4  Physics at Ultrahigh Luminosity
-y 1. Signal and backgrounds for quark - lepton substructure at the scales A 2 25 TeV
in the Drell-Yar process §g — p¥pu~.
# 2. Signal and backgrounds for quark - lepton substructure at the scales A 2 25 TeV

3.4.5

in the Drell-Yan process g’ — u%v. Chiral structure of the contact interaction
will be probed via the n, distribution.

. Signal and backgrounds for Z'® — £+£~, with £= = ¥, y*. Predsion measure-

ments of the mass and width (via e¥e™) and asymmetries (via u*u™); determi-
nation of the reach in M.

. Signal and backgrounds for W'* ~ *y,. Precision measurements of the mass,

width and asymmetry; determination of the reach in My».

. Signal and backgrounds for color-singlet p# wt ZOWE s £ % 4+ Ep and £F2-

Jjet jet.

Other Topics

. Neutral and charged Higgs-like color-singlet scalars (H') and (H<) found in

extensions of the standard model, supersymmetry and technicolor.

(a) HO = flo g—- — vy (Mpyo < 2MW).
(b) t — H*b, for m; > My+, with B+ — ¢5 and r+v,.
(¢) Electroweak pair-production of H+H~, with H+ = tb (My+ > my).
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2, HY — ¢r¢— v+~ at My ~ 800GeV.

3. Alternatives to H® — 47 will be studied for the intermediate mass Higgs and
similar particles (k° and #3.). Some possibilities are g9 — H® — r+r~ and
&f — $1H° with H®° — r+~ and/or bb.

4. For either technical or financial reasons, certain subsystems or parts of subsystems
may have to be staged. We need to determine alternative search modes and
evaluate the backgrounds for new physics processes whose discovery is threatened
by staging.
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6F

e Beam Loss and Source Term in the IRs

¢ Detectors and Experimental Halls

« Collimator and Low-beta Quads

e Neutral Beam Dump

e Long Range Beam Loss and Collimators



B- l’HYSlCS WORKSHOP 25 — 26 Scptember 1992

SOURCE TERM IN INTERACTION REGIONS

® 20x20 TeV pp collisions at 108 Hz (1033 cm-2s-1)

Three components: Xxr < 0.8 secondaries
Xr > 0.8 charge particles (protons)
Xr > 0.8 neutrals

<1* Beam Halo - Low-beta quads are a bottleneck for halo particles, so even wnth
scrapers and collimators in the system on, they will experience
increased beam loss, being a source of background to detector

At B*=05m Ppeak =9180 m. For 50 mm bore quadrupoles

with 42mm beam pipe, LBQ aperture is +/- 30 6. So, at maximum
one can expect ~ 107 Hz beam loss rate at these locations

® Accidental Beam Loss (1.3 - 4) x 1014 ppp
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GEM DETECTOR ELEVATION
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PARTICLE BACKGROUND

7 October 1992

Annual Particle Fluence in GEM Detector (ptcl per cm?2)

cn

o
Particle Point 1 Point 2 Point 3 Point 4
hiot(>14MeV) 7.7%x10% 4.4x%108 4.7x1010 2.7x1011
heh (>14MeV) 3.6x109 3.9x106 2.8x107 3.7x1010
e (>1MeV) 1.9x1011 6.8x103 5.0x106 7.9x1010
n (<14MeV) 7.1x1010 6.0x1011 8.6x1012 2.9x1012




B-PIYSICS WORKSHOP

25 — 26 September 1992

20x20 TEV PP-COLLISONS IN LOW-BETA

&S

Component Length (m) Energy (%) y / tot (E) y / tot (NOo)
Detector 0-18 1.6 0.3 0.5
Collimator 18 - 20 4.2 _

Q1-Q2 20 - 45 18.0 0.5 0.4
Q3-Q4_ 45 - 81 .13.7

BV1- - BV1+ 81 - 244 15.0

Leak(Protons) > 244 24.0

Leak(Neutral) > 81 23.5 0.6 0.8




Beta* vs Detector Free Space.
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