- Track finding in ideal case
- Influence of realistic readout

- What does layout optimization imply
- An amusing piece of system engineering
- Conceptual model of STS

» Conclusions
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mBr Min. bias Au+Au collisions at 25 A GeV (HSD)
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The mission of CBM (one of) is to measure rare probes from dense
matter. The methodology becomes close to one of low background
physics (2 beta decay, dark matter): many improbable backgrounds
able to mimic the signal should be studied and ruled out.
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allows to find double primary
vertices
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too small — spot ~ 5-8 mm

allows to find double prima
vertices Ifm;

d- electrons ~2(>20 MeV)/ passed ion - can
give extra hits.

At SIS300 T,,,,,~ 600 MeV —
measurable tracks
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No deltas from the interaction
region
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Beam spot Not too wide (beam pipe), not
too small — spot ~ 5-8 mm

allows to find double prima
vertices 451

0- electrons ~2(>20 MeV)/ passed ion - can
give extra hits.

At SIS300 T,,,,,~ 600 MeV —
measurable tracks

Beam after Scattered in the target — affects
interactions beampipe and PSD. Then goes
to beamdump

S. Belogurov, ITEP, Moscow
school, Hirschegg, 15.02.11

The smaller the better

No deltas from the interaction
region

Practically no change — kept
circulating
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0: only charged particles
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Prototype microstrip detector CBMO01 — close-up view

100 strips, S mm
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attribution of the hits to the tracks and
track merging.

\ accuracy of momentum, Ay affects mostly
\
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The shortest acceptable track has 4 hits
in 4 successive planes.

In principle can be extended to missed
hits — but number of combinations grows

up.
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cut=30keV; eLoss=70keV; MaxinvMom=0.5/0.1/0.1=Default; NO MVD;

Pipe configuration: Be cone 2.3deg SIS-3OO
AutAu, 25 AGeVic, 1000 events central;
STS normal strips short strips
configuration | 15deg bstereo | 10deg bstereo | 8deg bstereo || 6deg bstereo | 4deg bstereo | 2deg bstereo | 15deg bstereo | 8deg bstereo
Mean 909+2524 897+1668 897+1354 894+1032 885+703 860+367 905+1382 892+759
hits+fakes 101045471 100743739 1005+3037 100242335 998+1619 979+870 998+3616 990+2037
in stations 1.4,8 837+2203 839+1517 838+1236 836+952 833+671 825+382 828+2099 824+1162
RefPrim Eff. 0,952+40,001 0,961 0,964 0,966 0,934 0,913 0,965 0,975
RefSec Eff. 0,796+0,005 0,820 0,832 0,842 0,81 0,793 0,828 0,863
ExtraSec Eff. 0,496+0,009 0,540 0,56 0,581 0,57 0,565 0,497 0,573
Clone Prob. 0,019+0,001 0,019 0,021 0,02 0,065 0,028 0,017 0,019
Ghost Prob. 0,101+£0,003 0,087 0,083 0,083 0,149 0,178 0,078 0,065
MC tr/ev found 63441 643 647 649 628 605 631 647
TF time s/ev 2,931 1,496 1,122 0,792 0,698 0,481 2,605 1,016
cut Ref=1GeVic, Extra<1Gev/c;
Pi i ian: .
Atfl'l.-eAcuD,nBﬁ gALgaet\llc;: 1BOe0; oenvee|21t35d: egntral_: S I S - 1 0 0
STS normal strips short strips
configuration | 15deg bstereo | 10deg bstereo | 8deg bstereo || 6deg bstereo | 4deg bstereo | 2deg bstereo | 15deg bstereo | 8deg bstereo
Mean 451+495 449+348 4494289 4474230 444+168 433+102 449+332 442+200
hits+fakes 477+1420 4744976 473+804 472+629 470+451 463+262 467+1085 463+628
in stations 1.4.8 381+542 379+375 378+312 377+249 376+184 373+117 378+569 376+330
RefPrim Eff. 0,982 0,985 0,986 0,986 0,975 0,971 0,983 0,987
RefSec Eff. 0,928 0,936 0,936 0,939 0,929 0,921 0,934 0,938
ExtraSec Eff. 0,644 0,666 0,673 0,684 0,678 0,671 0,644 0,676
Clone Prob. 0,019 0,018 0,019 0,02 0,075 0,034 0,019 0,019
Ghost Prob. 0,035 0,031 0,031 0,029 0,044 0,042 0,034 0,03
MC tr/ev found 332 334 334 334 329 322 330 330
TF time s/ev 0,143 0,089 0,071 0,057 0,053 0,040 0,159 0,075

Ref=1GeVic, Extra<1GeVic;
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Momentum resolution P/P at impact point vs P
0.02_IIIIIIIIIIIIIIII

0.018

0.016

0.014F

0.012-

Q L
a 0.01
(2]

0.008

0.006

0.004

norm_mom_res_vs_mom_1dimI norm_8bstereo_mom_res_vs_mom_1dim jj jnorm_6bstereo_mom_res_vs_mom_1dim j |norm_4bstereo_mom_res_vs_mom_1dim

0.002

OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

0 1 2 3 4 5 6 7 8 9 10
Au+Au, 25 AGeV/c, 1000 events central ' p,GeV | normal_strips I E ,.s>70keV |

Under certain conditions TF loses its ability to cope with data.

S. Belogurov, ITEP, Moscow FAIR-ROSATOM
school, Hirschegg, 15.02.11



Cluster width
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Hit lost due to threshold and individual channel dead time forces us to
keep fakes well under control for enabling “missed hit” operation
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rocessing time and efficiency - Price

- Power consumption
- Ability to deal with missed hits inevitable - Material budget, especially at
with noises and dead time big angles (momentum

resolution, deltas)

It is absolutely necessary to have prototype measurements of noises and
pickups before finalizing the layout. Conditions at SIS100 and SIS300 are
different, hence two different layouts are optimal.
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A concept of “Basic Ladder” — maximum set
of modules for a ladder of given station.

Assembling jigs allow to compose a ladder
in a time comparable to the STS opening
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A CATIA macro was written by A. Markin,
(BMSTU) for creating the STS model from

swess o templates and design table containing detailed

sizes of sensors, position and composition of
[em‘mm_&a 20333 _2011_[TEMFARUSTSIETS ceater by Makn\i) basic ladders and stations

Templane paty
| E'DoomennsYTEP12) Sen_2020-Jn_2011 JTEFFAR STSISTS reatar by MavonTemplane’ owe.., I
Syuctre fle paty N
—

1

| E'DoamenssITEP\2) Se

iy

\ \

W AT T A O W A DA TIA W TS QW T4 O A

T S ——
VWA Ry WA URA WA UV T O A T TR e e . -

VWAL WAV WATRWATR AT @4ETWNS v

P —— e e PP —

AV ATAT AT WA TR WA LT TR
e e e, Vet ¢, e

N —— -

—
- \=—————e S

S. Belogurov, ITEP, Moscow FAIR-ROSATOM
school, Hirschegg, 15.02.11



Data from presentations of CBM colleagues: A. Chernogorov, F. Guber,
J. Heuser, S. Igolkin, A. Kotynia, P. Senger are used here.
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STS@ 30 cm TOF @ 1000 cm
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