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A silicon and scintillating fiber design for the SDC tracking system has been simulated at
luminosities up to 10X the SSC design value. Results are presented for occupancies, efficiencics
and resolutions of isolated muons and electrons. Little or no performance degradation is found at

the highest luminosities.

Introduction

One of the most basic requirements for an SSC
tracking system is the ability 1o find and reconstruct iso-
lated tracks especially clectrons and muons. Ideally the
system will retain this capability over the full luminosity
range of the supercollider. One is naturally led to a
design incorporating detection elements that are both
fast and fine-grained. Consequently, we have simulated
a system which uses silicon strips near the interaction
point and scintillating fibers outside. We report results
for a study involving leptonic decays of a 300 GeV
Higgs boson. This work is an extension of that reported
in an earlier SDC note [1]. Here we have performed runs
with higher luminosities, have generated three times as
many interesting leptons in each run and have made
minor improvements to the track-finding algorithms.

Detector

The simulated detector includes the silicon and scin-
tillating fiber detectors, the beam pipe and the solenoid.
The material outside the tracking system such as the cal-
orimeter is not included. Tracks are stopped when they
reach a radius of 225 cm or z = 450 cm. The solenoid
is the standard default for the SDC simulation package
SDCSIM. The silicon and fiber tracking systems are
very similar to those described in the first-round concep-
utal design reports [2,3]. The silicon geometry and
response is defined by the SDCSIM package ST and the
geometry setp file is st_descope3.kumac which is listed
in appendix C of reference 1. Note that this geometry
corresponds to design #2 in the draft silicon CDR [2]
with the barrel-disk transition at 45°. The scintillating
fiber geometry and response are defined by the SDCSIM
package SF with geometry input file sf_opic8.dat which
is included here as appendix A. In this geometry, all
three outer cylindrical superlayers include stereo layers
while in the previous study, this was true only for the

outermost superlayer. The active parts of the silicon and
scintillating fiber systems are shown in figure 1.

The relevant part of the detector is the region
|n| < 0.9 which is covered by barrels only (no disks) by
both tracking systems. We have concentrated on this
region because our track-finding software is not yet
working for disks. In this region, there are eight double-
sided layers of silicon: one side with strips
measuring r¢ and the other with 5 mrad stereo. The
innermost layer is at 9 cm and the outermost at 36 cm.
The layers have a few small gaps in z between wafers.
The fiber system includes five superlayers with C1 at the
outermost radius of 165 cm and CS innermost at 75 cm.
All superlayers include four adjacent layers of axial
fibers with quarter-fiber offsets between them. The outer
three superlayers (C1, C2 and C3) also each include two
double layers of stereo fibers with opposite orientation
and a stereo angle of 15°.

The light in the scintillating fibers is assumed to
move at a constant speed (20 cm/ns) down the fiber and
if it reaches the readout end of the fiber inside a speci-
fied time gate, then a digitization may be produced. For
this study and the previous one, the time gate extends
from 9 to 31 ns. This gate could be narrowed and still
accept all prompt tracks for any given layer especially
the shorter ones but the software (SF) presently uses the
same gate for all superlayers. On the other hand, SF also
does not include dispersion in the speed of propagation
down the scintillating and optical fibers and this may
require us to increase the gate by as much as 5 ns. Our
choice for the width of this gate is probably within 30%
of the value that will finally be used for the central bar-
rels,

There are a series of parameters read in from the SF
geometry file (appendix A) that determine the response
of the fibers and electronics. These are set 50 that 6.4
photoclectrons are produced if a mininum ionizing par-
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Figure 1. The SDC tracking system used in this study. The dotted lines show the boundary between the silicon and scintillating

fiber systems. This study only makes use of the barrel detectors.

ticle crosses the center of the fiber near the readout fiber
and 2.9 are produced if it crosses 400 cm away. The
actual number of photelectons produced is randomly
selected from a Poisson distribution and a fiber is digi-
tized (i.e. recorded as being hit) if this number is at least
one. :

Event Generation

We generated a series of runs each containing 100
primary events with varying numbers of background
events to simulate different SSC luminosities. The pri-
mary events were 300 GeV Higgs decaying into two Z-
bosons with one Z decaying into two muons and the
other into two electrons. These were generated ysing
Isajet with the coatrol file listed in Appendix B. The
events were filtered to select only those for which all
four leptons had |n| <0.85.

Background was generated using Pythia QCD
inelastic events in all crossings from four before the
interesting event through two after. The SSC design
luminosity of 10**/cm?*/sec was simulated with an
average of 1.6 such events per crossing where the actual
number of gencrated events was selected from a Poisson
distribution. Other luminosities were obtained by scal-
ing this average. The vertex position of each generated
event was independently selected from a distribution

Gaussian in z with ¢ = 5¢cm and in x and y with
G = S5um.
Occupancies

After generating events and tracking them through
the detector, the occupancy was measured separately for
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Figure 2. Occupancy contribution from one background event
in different beam crossings.
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Figure 3. Silicon occupancies as a function of luminosity.

L=10L,
0.00687

[layer! L=0
1 {0.00140
0.00089
0.00088
0.00079
0.00053
0.00048

L=, =3, L=6lg
0.00194 0.00309 0.00458
0.00126 0.00203 0.00298 0.00454
0.00130 0.00214 0.00313 0.00480
0.00118 0.00196 0.00287 0.00445
0.00080 0.00135 0.00200 0.00310
0.00074 0.00128 0.00186 0.00288
0.00031 0.00048 0.00085 0.00127 0.00198
8 10.00023 0.00037 0.00065 0.00087 0.00151
Table 1. Average occupancies in each of the silicon barrel lay-
ers for our central H—i o A 24.!.28 events with different
background luminosities (Ly = 10**cm?¥/sec). Layers are num-
bered starting at the inside.
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each superlayer. The occupancy is defined to be the frac-
tion of channels which have been digitized. Figure 2
shows the average occupancy contributed by single
background events in different beam crossings. The
Higgs occupancies for each of the silicon Iayers are
given in figure 3 and table 1 and the scintillating fiber
occupancies appear in figure 4 and table 2.

Track Reconstruction

Track finding and reconstruction were performed
with the program TRF (SDCSIM package TR). TRF
uses a road-following technique with a road map pro-
vided by the user at run time. Tracks were found in three
ways: in silicon ouly, fibers only and in the combined
system, The combined fitting was done by extrapolating
the silicon tracks in to the fibers. In all cases tracks were

Scintillating Fiber Occupancies
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Figure 4, Scintillating fiber occupancies as a function of Jumi-

nosity.

layer| L=0 L=y L=3lLg L=6l; L=10L,
C1 |0.0035 0.0054 0.0095 0.0140 0.021%
C2 10.0058 0.0095 0.0170 0.0261 0.0400
C3 [0.0106 0.0170 0.0310 0.0471 0.0731
C4 |0.0124 0.0212 0.0382 0.0590 0.0914

C5 [0.0165 0.0200 0.0539 0.0846 0.1283

Table 2. Occupancies for each of the scintillating fiber super-
layers for our central H — ZZ — 2u2e events ot different
background luminosities (Lo = 10°*/cm?/sec). Superlayers are
labeled from outermost C1 to innermost C5.

found and fitted with a radial vertex constraint imposed
and then were refit without the vertex constraint.

Analysis

The performance of the tracking system is evaluaied
using the leptons from the Higgs decay. There are 200 of
each in each of our runs. We define candidate tracks W
be the subset of these that intercept all the silicon barrels
and have py greater than 5 GeV/c. Approximately 10%
of the generated leptons did not meet these criteria most
because they missed some of the silicon detectors due o
flumations in the z-position of the vertex.

Each of the reconstructed tracks is compared with
each Monte Carlo track by calculating the maich chi-
square defined by:

X = X (T - TP B/ (T~ T7)
hi



where T7*° and T™¢ are, respectively, the reconstructed
and Monte Carlo track vectors and £ is the error matrix
for the reconstructed track. Each reconstructed track is
assigned to the Monte Carlo track for which the match
chi-square is smallest. If two reconstructed tracks would
be assigned to the same Monie Carlo track, then the one
with larger match chi-square is left unassigned. Each of
the Monte Carlo tracks is said to be “found” if a recon-
structed track is assigned o it.

Two kinds of efficiencies are defined. The track find-
ing efficiency is the fraction of candidate tracks which
have been found as defined in the previous paragraph.
The more restrictive track reconstruction efficiency is
defined to be the fraction of candidate tracks which have
been found and are well reconstructed. Tracks are said
to be well reconstructed if they have a match chi-square
below some cutoff value. In the present work the cutoff
value is always be taken to be 100.

Resolutions are defined to be the rooi-mean-square
{RMS) difference between reconstructed and Monte
Carfo track parameters. We have adopted this defintion
for resolutions rather than fitting with a Gaussian in
order to be sensitive to tails of the distributions which
might be expected to appear at high luminosities. The
“well reconstructed” tracks are used to calcualate the
resolutions.

Results

The track reconstruction was quite successful for sil-
icon alone and silicon plus fibers af all luminosities. The
track-finding in the fibers alone was very time consum-
ing and we only present results at zero and design lumi-
nosities mostly to indicate the contribution to the
resolutions. QOur track-fitting algorithm does not account
for multiple scattering or bremsstrahlung and conse-
quently is not optimized for finding or fitting electrons.
‘We draw conclusions from the results for muons pre-
senting electron data for comparison. Work is in
progress to optimize electron reconstruction.

The measured efficiencies are shown in figure 5. The
muon track-finding and reconstruction efficiencies are
around 99% and show no degradation with increasing
luminosity. The electron efficiencies are lower but also
independent of luminosity.

We see very few fake tracks. No more than two
reconstructed tracks were unmatched in any run corre-
sponding to a rate less than 0.02/crossing. There are sig-
nificant numbers of tracks with match chi-square above
our limit of 100 but the rate of such tracks does not
increase very rapidly with increasing luminosity. Many
of these tracks correspond to the missing electrons.

Resolutions for all the primary track parameters
have been measured and are presented for both muons
and electrons. All are plotted as a function of luminosity
from zero to 10X the SSC design value. Figure 6 shows
the transverse momentum resolution with and without a
radial vertex constraint. Both systems (silicon and scin-
tillating fiber) make important contributions to the over-
all resolution which is Ap/pr® = 0.15 (TeV/cy ! with the
vertex contraint and 0,17 (TeV/c)'! without. Figure 7
shows the resolution in the transverse direction of
motion at the point of closest approach. Again both sys-
tems contribute significantly to give a value better than
0.1 mrad with or without a vertex constraint. Figures 8
and 9 show the resolution in the position at closest
approach. The impact parameter is measured to 20 um
with the silicon alone improving to 9 um when the outer
system is added. The z-resolution improves from 3 mm
1o 1 mm going from silicon alone to silicon plus fibers.,
Finally, the dip angle (dz/dsy) resolution is shown in fig-
ure 10. Most of the resolution comes from the outer sys-
tem with the value improving from 0.011 to 0.0006
when the fibers are added.

Conclusions

The SDC tracking system described here is a very
powerful one for finding and reconstructing isolated
muons, The efficiency is very high and the resolutions
easily meet the SDC design goals. Most important, this
statement remains valid for luminosities up to 10X the
SSC design value (i.e. at 10°* cm2s°1), This follows
from the fine granularity and consequent low occupan-
cies in the silicon and scintillating fiber systems. The
corresponding electron efficiencies and resolutions are
somewhat degraded because of the significant amount
of material in the tracking system and futore studies will
attempt to compensate for the material in the reconstruc-
tion and consider layouts with different material distri-
butions,
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Figure 5. Track-finding and reconstruction efficiencies for muons and electrons. Each plot shows results at all luminosities for
silicon alone (Si) and silicon extrapolated into the fibers (Si+SF). Fibers alone (SF) are shown for low luminosity. Most of the
muon Si+SF points fall on top of the Si points indicating that no tracks are lost extrapolating into the fiber system.
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Figure 6. Transverse momentum resolution as a function of luminosity. Muons are on the left and ¢loctrons on the right. The top
figures include a vertex constraint while those on the bottom do not. Results are shown for silicon alone (5i), figbers alone (SF)
and the combined sysiem (Si+S8F).
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Figure 7. Resolution of the initial transverse direction of motion as a function of luminosity. Muons are on the left and electrons
on the right. The top plots include a vertex constraint while those on the bottom do not. Results are shown for silicon alone (Si),
fibers alone (SF) and the combined system (Si+SF).
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silicon alone (Si), fibers alone (SF) and the combined system (Si+SF).
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0.087, 0.083, 0.0
135, 5!. 135.59. 0.00, 0.00000

1,
0, 0.1 0.083, 0.¢
1!5 5!, 135.67, 0.50. 0.00000

D Dl 0.9083, 9.0
!!5.5!. 135.77, 0.25. 0.00000
0.0”. 0.083, 0.0
1!5 :!. 135.85, 0.75, 0.00000
D 087, 0.083, 0.0
135 #5. 135.95, 0,00, 0.00137
1
087, 0.0
1.15 !5. 136 ﬂ!, 0.50. 0.00197

0 ﬂﬂ. 0.083, 0.0
1“ 13. 136.13, 0.00,-0.00197

". o.083, 0.0
11‘ 13, 13.21, 9.50.-0.001%7

, -

oyl inder

107.42 100.34 390,
0. 0. -195.0

8

0 OC'J‘. o.003,
!I.DT 6‘1 107, 57. 0.00. 0.00000

0 0.1 0.043, 0.0
10'1' l'.l 107.75, 0.50. 0.00000

0 0'7. 0,083,
0'1‘ €7, 101..5. 0 25, 0.00000

-1
0 QB7, 0.083, 0.0
107.67, 107.93, 0.75, 0.0000¢

1, -1
G.087, 0.083, 0.0
10. 03 104.03, 2.00, 0.00248

0 087 0.003,
!M 03. 08, ll. 0 50, 0.00248

ﬂ Ill'l 0.043, 0.0
108.21, 104.21, 0.00,-0.00248

1. -1
0.087, 0.083, 0.0
108.21, 104.29, ©¢.50,-0.00248

cylinder
107.42 108. 4 350,
0- 0. 195.0

' wl\-
: hﬂt;m of uul.-r of qnnd.r

; fiber spacing (cm). width {ca). not used
0 ., ¥, offset. steres slope {rad/om)

] Ei.h-r shaps, readout

s tiber “m {cm), wideh (cm), not used
0 , r, offtsst. Sterss slops {rad/cm)

] H.'h-r readou

1 fibar w!n' ({cm), width {cm}), Dot used

) 0, r, offest, BP0 Blops (red/cm)

r Cibar shape,

1 fi.hr apacing {(cm), width {cm), not used

: 0, £, oftest, stersc slope (rad/cm)

» Ciber » t

1 fiber spacing {cm), width {cm), Dot ussd

J!!.‘g.. r, offest. stevec slope (rad/cm)

' r

1 fiber “m {om}, width (om). oot used
™ , T, offest, lt.m slopa (rad/om)

[ (ib-r shapa,

; {ibar spacing (-). width {cm). mot used
:ﬂ H r. offset. ltorno slops (redram)

Il (.i.bnr spacmg (:-). width (cm), oot used
1 0 . v, offest, sterso slops {rad/om)

l

) volume shape

) min redius, wax redivs, length (cm)
) locstion of canter of cylinder
1 ll-b.r o! fibar Imywrs

n ﬂh.r “im (ﬂh wideh {(em}, not used
r 0 . ¥, offeat, ltom slops (radfcm}

' 'ﬁ IW'“ { ) width (em)

' 3 L) cm), Dot used
y 50, o, n!ml. u;m slops l;.-d.r ¥

1 fiber 3

r fibey “ing (om), width (cm). Dot used

r ¥0 ., T, offset, steveo slopa (rad/ca)
iber readout

;pac (cm), widkh {cm), not used
l ., r o!?:t. stereo slope (red/cm)

shaps, resdout
. fiber spacing i(cw), width (ca}, Dot used
r 0 , ¥, offeat, steres slope {rad/om}
" ider mpesing (cm), witkh (om) used
v T pac cm}, em) . mot
7 o0 , ¢, offset. -um slopa (rad/cm)
1 fiber shape,
s Iibar spacing Iw). width (cm), Bot used
r 0, r, offeaet. -t-nn slops (rad/cm)
1 fiber shepe.
1 fibar spacing tel-l. width Iﬂh not used
t 70 , r, offsst, stersc slops (rad/cm)

ot 03 FEARARLANR TG

shapa
ain medius, length (cm)
1 Tiber shape, 13
; fibar spacing lcm). width (cm), not ussd
O . r, offsat, sterso slopa (rad/cm)
' lnur shaps, readout
+ fiber spacing [cm). width (em}. not usad
3 ™ . T, offset, ltcm slopa (red/cm)
] Hh-r ahape,
; Fibar spacing {ﬂl- width (cm}, not used
3 E-'r r, offsst. sterec slops (rad/cm)
t

, Toadoul
3 fiber spacing {om), width {cm). not used
0, r, oftest. lt.r!o slopa {red/cm)
+ Eibar shape.
1 fiber spacing !-l; width (cm). not used
1 t0 , ©, offest. sterec slope {red/cm)
¢ fibar shaps, readout
a fibar spacing {om), width {cm), not used
™ . r, offset, stérec slope (red/om)
+ (i.b-r shape, readout
a fiber wpecing (cm), width {(cm). not used
0 , 1, offaset. sterec slope {rad/cw)
] {lb-t shapa, readout
) fiber spacing (o), width {cm), not used
3 0 . r, offsst, sterso slope {rad/cm)

¥

) volume shape
) min redius, sax redius, length (om}
1 locmtian of center of cylindar

) makber of Fiber lLayere

1
ﬂ.ﬂ.‘l‘. 0.023, 0.0
107.67. 107.87. 0.00,

1, 1
0.087, 0.093, 0.0
107.67, 107.75, 0.50, G.00000

3, 1
0.087, 0.083, 0.0
167,67, 'i07.85. '0.35. 0.00000

0 0"1 0.003, 0.0
IW ‘7. 107.93, 0.75,

0.00000

©.00000

0.0“. 0.082, 0.0
106.03, 108.03, 0.00. 0.00248

1. 1
0.087, 0.083, 0.0
Iﬂl 03 ite.11, 0.50. 0.00248B

0 on 0.043,

:.0! W21, 168 ﬂ‘l. 0 00, -0,00248
.1

0.087, 0.083

108.21, 109, I!. 0 50,-0.00248

)
) NETERRERERENRERE Cf Sew

cylindar
91.47, 92.03, 331.0
6.0

. . ~166.

D l'lﬂ ©.083, 6.0
$1.72, $1.72, 0.00, 0.00000

1, «1
0.087, ©.083, 0.0
91.72, 91.00, 0.50, 0.00000

1. -1

0.087, 0,083, 0.0

#1.72, #1.9%0, 0.35, 0.00000
1. -1

) Eiber shape,
s tiber spacing (w). width {cm), nDot used
lll'o + ¥, offsat. a!-m slops (rad/om}

shape .

) tiber spacing (ﬂl. width {cm), pot used
1 0 . r, offset, sterec slope (red/cm)
1 fiber shaps, readout
1 fibey spacing (cw), width (ow), not usad
1 10, r, offset, sterec slopa (redscm)
1 fibar shaps, resdout
+ fibar spacing (om), widh {cm), pot used
r t0 , ¥, offset. sterec slops (rad/cm)
3 Fiber ahaps, 4
1 fikac specing (cm), width (cs), not used
t 0, £, offsst, sterec slops (rad/cm)
+ tiber shups, t
i fiber spacing {(cm), widkh (ocw), not used
'fi!g-' r, offsat, steras slops (rad/cm)
] r .
t fiber spacing (om), widkh (cm). Dot used
1 0, r, offset. ﬁ‘m slope {(rad/cm)
] Hbor shape,

iber wpecing (wb. width (cm), pot used
rro.r. offeet. steres slope (rad/m)

3 volume shaps
¢ min redius, mex radius, hnqth {cm)
F) l.n:lti.ﬂ of center of cylinder
unbtt of fibar laysrs
fiber

: fibar wmo (a). width (ca), not used
e . r. offset. sl-m slops [vad/cm)

[ H:bcr sbape,

1 fibar spacing {u). width (om). Dot used

1 0, r, offest, sterec slope (rad/om)

) tiber ' it

; fiber spacing {cm}. width {cm}, sot used

; 10 , v. offsat. stereo slops (rad/cm)

1 tiber shaps. reedout



0.087, 0.043, ¢.0
91.72, 51.98, 0.75,

cylindsr

91.47, 92,03, 132.0
0. 0, 166.0

4

1, 1
0.087, 0.093, 0.0
91.72, 91.72, 0.00,

1, 1

0.087, 0.083, 0.0

91.72, 91.80, 0.50,
1

1.
0.087, 1.083, 0.0
91.72, 91.90, ¢.25,

1, 1
0.087, 0.083, 0.0
91.72, 91.98, 0.75,

[
) wee raneen

<cylindsr

?5.52, 76.08, 1.0
9. 0. -137.0

4

1. -1

0.087, 0.083, 0.0
75.77, 75.77, 0.04.
1, -1

0.087, 0.083, 0.0
75.77. 75.85, 0.50,

1, =1
0.087, 06.083, 0.0
75.77, 75.9%, 0.25,

1, -1

0.087, 0.083, 0.0
75.77, 76.03, 0.75,
]

<ylindar

75.52, 76.08, 274.0
0, 0. 137.0

&

. 1
0.087, ©.083, 0.0
T5.77, 75.77. 0.00,

1, 1
o.087, ¢.082, 0.0
75.85, 0.50,

‘Js.'n.

3i08, 0.083, 0.0
7874, ‘25,95, 0.28,

1

3.08%, 0.083, 0.0
75.77, 76.03, 0.75,

T e

1

spiral

6§6.00 110.3 0.44

0.0 8.0 -400.00

4

11

0.087, 0.083, 0.0

-0.17, 0.0, &6.00,

11

4.087, 0.083, 0.0

-0.09, 0.5, 66.00,

11

0.007, 0.083, 0.0
0.01, 0.0, 6&6.00,
1

0.087, 0.083, 0.0
0.09, 0.5, €5.00,

!

mir

$6.00,

Bt CERREES

1

r fiber spacing (m), width (cm}, Dot used
0.00000 r ¥0 , r, oflfest, sters> slops (ral/cs}
© voluse
+ min radius, sax radius. length {cm)
1 loceticn of center of cylindsr
1 oumber of fiber layers
] hh-r shape, readout

1 fiber spac (cm), widcth (cm}, not used
0.00000 y 0, r, u!mt. atetes Blops (rad/em)

) Eibep a

1 fiber spacing (om}, width (cm}, not used
0.00000 1 0, r, offsat, sterec slope (rad/cm}

1 [ibsr shapse, readout
1 [iber spacing (om), width (m}, not used
1 10, r, offset, sterwc slops (rad/cm)

0.00000

1 fibar shape, teadout

1 fiber spacing (em), width (cm). not used
Q.00000 1 ¥0, r, offest. starec slops {(ral/ca)

sax radius,
+ location of center nl cyli
i mmber of fiber layers

i fiber shape.
3 fiber spacing (w]. width (cm}, not used
i 0, r, offest, stersc slops (rad/ca}
3 fibar .
+ fibar specing {ca), width (cm), not used
:tig-. r, cffset, aterso slops (rad/cm)

T ., readiut
+ fibex spacing {em), width {cm). not used

1&9!‘.1\ {em)

0.00000

0. 00000
i

0.00000 ‘i&' ¢, ofiset, stareo slope {rad/cm)
+ '3
L1ibar -miw {cm), width {cm), not used
0.00000 l t0 ., r, offset, sterec slope (red/cm)

1 volume shape
i min radiue. max radiue, leogth {(cm}
1 Jocatiom of center of cylinder
: mmbar of fiber layers
s Liber shape.
+ tibar spacing (ﬂl- width (em), not used
l I'O s ¥, alilser, sterso slope (red/cm)
ibay . readout

a ﬁ.b-r spacing {(cm). width {cm), Dot used
1 w0, r, offsat, starec slope (rad/cm)
1 fikar readout

1 fibey mci.nw {cm), width (cm), not

+ ¥0 . r, offsat, sterwo slope (rad/cm)

1 fibar readout

v fibar lming {cm), width (om), not used
1 £, r, offset, sterec slope (rad/cm}

0.00000

0. 00000

0.00000

itmer, outer redii, thickness

readout
fiber spacing, width, not used
2, offsat, r0, parity
fiber shaps and resdout
spacing, width, not used
2. offset, r0, parity
fiber

readtut
(iber spacing. width, not used
z, offsat, rQ, parity
[ibar shape and cesdout
Eiber spacing, width, not used
2, offsat, r0, parity

imner, uu:-r radii, thickness

readout
fiber spacing. width. not used
z, offsst, 0, parity
fiber shape and resdout
fiber spacing. width, not used
2, offset, r0, parity
ﬂ.bor shaps and readout
T apacing, width, not used
l. ot!ut. 0. parity
fiber sbape and readout
fiber spacing, width, not used
s, offsat, rd. parity

]
3 RRERRERERNRERRYE G] ENGORERRAMRERRAS

1

spiral

$8.00 96.6 0.4
0.0 0.0 -350.00

4

11
0.087, 0
~0.17, &
11
0.087. 0
-0.0%, O
?
L]
]
0

0.0%,

imner, cm:.r rudii, thicknesse

i
1EHiEe.
i
Bz
1
i

it
fiber spacing, width, not used
s, oftset, r0, parity

inner, outer vedii, thicknass
x0. ¥0.

fiber spaci n&h. not used

:. ll!m

:-bu
H.bcr lpoc.i.ug widch, not used
x, offest, 0, parity
fiber shape and readout
fiber spacing, width, not used
x, offeat, r0, parity
fiber shaps and resdout
fiber spacing, width, not used
%, offset, D, parity

]
3 "esaersaTessewer O3 seansieadesingwe

T
spiral

49.50 BI.T 0O.44
9.0 0.0 -300.00

4

11

0.087, 0.083, 0.0
-0.17, 0.0, 49.50,
11

0.087, 0.0l 0.0
-0.09, O 9.50,
11

0.087, 0.083, 0.0
a.01, 0.0, 49.50,
11

0.087, 0.083, 0.0
0.08, 0.5, 49.50,
'

spiral

49.50 62, 0.44
0.0 0.0 300.00
11

0.087, 0.083, 0.0
-0.17, 0.0, #49.50,
11

0.087, 0.083, 0.0
-0.09, 0.5, 49.50,
11

0,087, 0.083, 0.0
0,01, 0.0, 49.30,
11

0,087, 0.083, 0.0
0.09, 0.5, 49.50,

inpar, outer radii, thickness

£, offest, rl, parity

inner, wt.-r radii, thickness

nu-b-z o( laywrs

fibar shepe and readout

fibwr spacing. width. oot used
%, offaat, r0, parity

fiber shaps and readout

fiber spacing, width, not used
x, offset, r0, parity

fibar shape and resdout

fiber epacing. width, not used
s, oftaat, r0., parity

iber shspe md resdout

fibar spacing. width, not used
=, offset, r0., parity

Appendix B - Isajet Control File

TO 2 PAINS

HIGGE DECAY
40000, 100000,1,0/
HIGGS

HMAGS
W0/

[+

100, 9007
JETTYPEL
'Z0 S
JETTYPE.
‘20
WODE1
E-*/

2

‘B4
WHODE
TWUe",
T

50, 20000, 50, 20000/
END

rw-r/

gror



