R. D. Field

|SL: R-f Cluster Model

Simple Cluster Model:
The cluster size, Ny, is
generated at random with a
gaussian distribution with
mean, <Ncl>, computed as
follows:

<Ng>=x/p + 1.5,
where X is the x-component of
the track length L
(x=LsnDf) and p isthe
pitch (Vp isthe density of
wires). The standard deviation
, S, isgiven by
s =fg s, where Sg = 0.8.
The factor

fs = (x/p+1)Qo/Q.
where Q is the amount of
charge produced by the track
Q=I1L)andQqo=IT (Ufis
the amount of charge per
wire divided by Qq).

"Hits' per Track:

The number of "hits' per track is given by

SVX-ISL

Nx = x/p
Df
ISL: Rf Track Angle Cf
% of Tracks
_ 5,000 Top Events at 2 TeV
3% with Pile-up
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Nhit = N¢l + NN + Noyer
where NN = 2 for nearest neighbor (one on each side of the cluster) and where

the overhead is

Nover =1 (nO nOise)

Nover =1+ 6 =7 (with noise of 2 per chip + NN).
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R. D. Field

|SL: Average R-f Cluster Size

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

SVX-ISL

ISL Average R-f Cluster: Ncl+NN 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
3.7 3.7 3.7 3.7
3.8 3.7
3.7 3.7 3.7 3.7
3.7
ISL Average Max R-f Cluster: Ncl+NN 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 0 all
4.7 5.1 5.1 4.7
5.2 5.2
4.3 4.8 4.7 4.3
6.0
/
ISL: R-f Cluster Size: Ncl+NN
% of Clusters g
50% T 5,000 Top Evgnts 2TeV
with Pile-
40%
30% 1
20% 1
10% T
O% -1 } } } } } T T T T } } } } {
0 2 4 6 8 10 2 14 16 18 20
Cluster SizeMNcl+NN
/
/
ISL: R-f Max cm;(er Size: Ncl+NN
% of Events
Mean=6.0
80% 5,000 Top Evgnts at 2 TeV
with Pile-up
70% T
60% T
50% T
40% T
30% T
20% T
10% T
0% } } } } } } } } } } } } } } } } |
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R. D. Field SVX-ISL

ISL: Material Traver sed

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

ISL: Material Traversed per Charged Particle

% of Charged Particles

50% 5,000 Top Events at 2 TeV
with Pile-up
40%
30%
Mean=0.91
20%
10%

Particles have at |east one hit

0% ‘ ‘ ‘
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

Total Material (in mm)

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

ISL: Material Traversed per Charged Particle

Material (in mm
( ) 5,000 Top Events at 2 TeV

1.2 T paricles have at least with Pile-up
1.0 T one hit

0.8 T
0.6
0.4
0.2 7

0.0 -
-6.0 -52 -44 -36 -28 -20 -1.2 -04 04 12 20 28 36 44 52

Charged Particle Pseudo-Rapidity
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R. D. Field SVX-ISL

SVXII+ISL: Material Traversed

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

SVXII+ISL: Material Traversed per Charged Particle
% of Charged Particles

20% T
0 5,000 Top Events at 2 TeV
with Pile-up
15% T
10% T
5% 1

0%

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

Total Material (in mm)

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

SVXII+ISL: Material Traversed per Charged Particle

Material (in mm) 5,000 Top Events at 2 TeV
6T with Pile-up

-6.0 -52 -44 -36 -28 -20 -12 -04 04 12 20 28 36 44 52

Charged Particle Pseudo-Rapidity
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R. D. Field SVX-ISL

| SL: Geometric Acceptance

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

ISL: Probability of at Least One Hit

Probability

100% 5,000 Top Events at 2 TeV

with Pile-up

80%

60%

40%

20%

0%
-6.0 -5.2 -44 -36 -28 -20 -1.2 -04 04 12 20 28 36 44 52
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5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

Probability of at Least One Hit in Both SVXII and ISL

Probability £ 000 Tob E P
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R. D. Field

|SL: R-f ChipsHit per Charged Particle

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

SVX-ISL

ISL: R-f Chips Hit per Charged Particle

% of Charged Particles
60%
50%

with Pile-up
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‘/+ Top Only

5,000 Top Events at 2 TeV

40%
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3

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

SVX+ISL: R-f Chips Hit per Charged Particle

‘/I Top Onlv ‘

% of Charged Particles
35%
30%

4| Top +<3>MB | with Pile-up

5,000 Top Events at 2 TeV
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R. D. Field

SVX-ISL

ISL: R-f Chip with Maximum Hits

OneEvent at 2 TeV (Event #1):

Reaction:[ Top Min-Bias | Min-Bias | Min-Bias | Min-Bias | Min-Bias
Z(int):| 28.87 -30.42 21.9 -19.93 17.3 -73.45
ISL Maximum R-Phi Chip Tracks Event #1
iz= 1 2 3 4 5 6 7 8 9 10 all
3 6 4 4
2 4
1 3 2 1
6
ISL Maximum R-Phi Cluster: Ncl+NN Event #1
iz= 1 2 3 4 5 6 7 8 9 10 all
5 5 6 5
5 5
5 5 5 4
6
ISL Maximum R-Phi Chip Hits  Event #1
iz= 1 2 3 4 5 6 7 8 9 10 all
14 24 17 16
9 15
6 13 9 5
24

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

L

% of Events

90% T
80% T
70% T
60% T
50% T
40% 1
30%
20%
10% 7

0% -

0

ISL: R-f Chip with Maximum Hits

R-f Chip with Max Tracks

Mean=4.4

3 6

Max Hits
Mean=

18.3

5,000 Top Events at 2 TeV

with Pile-up
Nover=1

Number of Hits or Tracks
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R. D. Field

|SL: Average Maximum R-f Chip

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

SVX-ISL

ISL Average Max R-Phi Chip Tracks 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
2.2 2.8 2.8 2.1
2,83 2.8
1.6 2.0 2.0 1.6
4.4
ISL Average Max R-f Cluster: NcI+NN 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
4.7 5.1 5.1 4.7
5.2 5.2
4.3 4.8 4.7 4.3
6.0
ISL Average Max R-Phi Chip Hits 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
9.5 11.9 11.7 9.2
120 119
7.1 8.9 8.8 7.1
18.3

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm): /

% of Events
30% T
25% T
20% T
15% T
10% T

5% T

0% -
0

3

ISL: R-f Chip with Maximum Hits

7

6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Mean=18.3

with Pile-up
Nover=1

8,000 Top Events at 2 TeV

Number of Hits or Tracks
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R. D. Field

ISL: R-f Chip with Maximum Occupation

OneEvent at 2 TeV (Event #1):

SVX-ISL

Reaction:[ Top Min-Bias | Min-Bias | Min-Bias | Min-Bias | Min-Bias
Z(int):|] 28.87 -30.42 21.9 -19.93 17.3 -73.45
ISL Maximum R-f Chip Occupanc) Event #1
iz= 1 2 3 4 5 6 7 8 9 10 all
10.9% 18.8% 13.3% 12.5%
7.0% 11.7%
4.7% 10.2% 7.0% 3.9%
18.8%
5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):
ISL Average Max R-f Chip Hits 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
9.5 11.9 11.7 9.2
12.0 11.9
7.1 8.9 8.8 7.1
18.3
ISL Average Max R-f Chip Occupancy 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
74% 9.3% 9.1% 7.2%
9.4% 9.3%
55% 7.0% 6.8% 5.5%
14.3%
/
ISL: R-f Chip with Maximum Occupation//
% of Events
30% 7 6p Events at 2 TeV
2504 T with Pile-up
Nover=1
20% T
15% T
10% |
5% Mean=14.3%
0% - - —— o —
0% 5% 9% 14% 19% 23% 28% 33% 38% 42% 47%
Occupation (in %)
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R. D. Field

|SL: Number of Pathway Hits

OneEvent at 2 TeV (Event #1):

SVX-ISL

Reaction:[ Top Min-Bias | Min-Bias | Min-Bias | Min-Bias | Min-Bias
Z(int):| 28.87 -30.42 21.9 -19.93 17.3 -73.45
ISL Number of Pathway Hits Event #1
iz= 1 2 3 4 5 6 7 8 9 10 sum
359 419 605 421
498 552
405 490 576 367
4,692

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

ISL Averate Total Pathway Hits 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
350 431 427 346
487 485
390 451 448 388
,4,203
ISL Average Pathway Occupancy 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
14% 1.8% 1.7% 1.4%
1.7% 1.7%
11% 1.2% 1.2% 1%
/ 1.4%
% of Events ISL: Number of Pathway Hits
16% T 5,000 Top Events at 2 TeV
14% T with Pile-up
12% T Nover=1
10% T
8% T
6% T
4% T
2% Mean=4,203
0% - e L B B e e B S I
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 09,000
Number of Pathway Hits
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R. D. Field

| SL: Pathway with Maximum Hits

OneEvent at 2 TeV (Event #1):

SVX-ISL

Reaction:[ Top Min-Bias | Min-Bias | Min-Bias | Min-Bias | Min-Bias
Z(int):| 28.87 -30.42 21.9 -19.93 17.3 -73.45

ISL Maximum Pathway Hits Event #1

iz= 1 2 3 4 5 6 7 8 9 10 all
54 93 152 57
76 93
40 51 54 38
152

ISL Max Path Hits (R-f only) Event #1

iz= 1 2 3 4 5 6 7 8 9 10 all
27 47 77 30
38 46
20 26 28 19
/ 77

ISL Maximum Pathway Occupancy Event #1 /

iz= 1 2 3 4 5 6 7 8 9 10 all
26% 4.5% 74% 2.8%
3.7% 4.5%
2.0% 2.5% 2.6%/ 1.9%
/ 7.4%

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s ;=30 cm):/

% of Events

10% T

8% T

6% T

4% T

2% 7T

ISL: Pathway with Maximum Hits

Mean

54

R-f only

0%

“
‘ll

Total

5,000 Top Events at 2 TeV
with Pile-up
Nover=1

Number of Hits

3 15 27 39 51 63 75 87 99 111123135147159171183195207219231243255
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R. D. Field

SVX-ISL

|SL: Average Maximum Pathway

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

ISL Average Maximum Pathway Hits 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
54 69 68 53
71 70
40 51 49 40
108
ISL Average Max Path Hits (R-f only) 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
27 35 34 26
35 35
20 25 25 20
54
ISL Average Max Pathway Occupancy 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
26% 3.4% 3.3% 2.6%
34% 3.4%
1.9% 2.5% 24% 1.9%
5.3%

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s,=30 cm).'/

% of Events
60%
50%
40%
30%
20%
10%

0%

0%

ISL: Maximum Pathation

Mean=5.3%

5,000 Top Events at 2 TeV
with Pile-up

Nover=1

10%

20%

30% 40% 50%

Occupation (in %)

60%

70%

80% 90%

ISL_Results.doc

Page 12 of 16



R. D. Field
|SL: Maximum Readout Time

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

SVX-ISL

ISL Ave Max Readout Time (ns) 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
2.1 2.8 2.7 2.1
2.8 2.8
1.6 2.0 2.0 1.6
4.3
ISL Ave Max Readout Time (R-f only) 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
11 14 14 11
14 14
0.8 1.0 1.0 0.8
/ 2.2

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s;=30 C

/
ISL: Maximum Pathway Readouy Time
% of Events
60% T |R-f only Mean = 2.2 5,000 Top Events at 2 TeV
with Pile-up

o -
50% Nover=1
40% + |Total Mean = 4.3
30% |
20% |
10% 1

O% _ ! | | |
0 1 2 3 4 5 6 7 8 9 10
Time in MicroSeconds
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R. D. Field

|SL: Average M ax Pathway (with noise)

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

SVX-ISL

ISL Ave Max Pathway Hits (Nover=6+1) 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
150 165 164 149
167 166
136 147 145 136
204
ISL Average Max Path Hits (R-f only) 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
75 83 82 74
83 83
68 73 73 68
102
ISL Ave Max Path Occupancy (Nover=6+1) 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
7.3% 8.1% 8.0% 7.3%
8.1% 8.1%
6.6% 7.2% 7.1% 6.6%
10.0%

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s;=3

IL:MximmPM tion
% of Events S a u a ay Occupatio
60% T
0 _/ 5,000 Top Events at 2 TeV
50% T Mean=10% with Pile-up
Nover=7
40% T
309% T
209% 7
10%
0% - -ttt
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Occupation (in %)
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R. D. Field SVX-ISL

SVXII: Max Readout Time (with noise)

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

ISL Ave Max Readout Time (nms) Nover =6+1 5,000 Top + <3>MB
iz= 1 2 3 4 5 6 7 8 9 10 all
6.0 6.6 6.6 5.9
6.7 6.6
54 5.9 5.8 5.4
8.2
ISL  Ave Max Readout Time (R-f only, Nover=6+1) 5,000 Top + <3>MB 4
iz= 1 2 3 4 5 6 7 8 9 10 all
3.0 3.3 3.3 3.0 /
3.3 3.3
2.7 2.9 2.9 2.7
/ 4.1
5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 ¢gm):
/
ISL: Maximum Pathway Readotit Time
% of Events
50% T | Rt only Mean =4.1 | / 5,000 Top Events at 2 TeV
with Pile-up
40% T | Total Mean = 8.2 Nover=7

30% T

20%

10% 7|

0% -
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Time in MicroSeconds
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R. D. Field SVX-ISL
| SL: Readout Time Comparisons

Maxium Readout Time (event by event) SV XII versus|SL
5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

Max Path Readout Time Difference ISL-SVXII

% of Events
5,000 Top Events at 2 TeV
with Pile-up
Nover=7

25% T

20% T

15% T

10% + ISL > SVX in 26% of events

5% 7

0% -
-7 6 5 -4 -3 -2 -1 O 1 2 3 4 5 6

Time Difference in MicroSeconds

Comparison with " Super-Naive" Prediction
Last Time: Np;t = 3(1+2+1) = 12 (old estimate)
Now: Npjt = Ng +NN+6+1 with <Ng+NN> = 3.7
<Npit> = 10.7 (new estimate)

5,000 Top Eventsat 2 TeV (<Min-Bias>=3, s =30 cm):

ISL: Maximum Pathway Readout Time

% of Events

50% T 5,000 Top Events at 2 TeV
with Pile-up and Noise

40% 1

Old Estimate
Mean = 8.7

30% T New Estimate
Mean = 8.2

20%

10% 7

0% -
2 3 4 5 6 7 8 9 10 11 12 13 14 15

Time in MicroSeconds
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