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GSI1 DATA vs MC RECO Comparison (@ General Meeting
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In GSI1 (Imm C target) there were several discrepancies between data and reconstructed
MC, that we didn’t see in GSI2 (2mm CyHj4 target).

Hypothesis was that these discrepancies were due to alighment problems



GSI1 - S1 / BEFORE
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* Several tracks interrupting and starting again even though alignment seemed to be fine
* Many short tracks ( ~ 10* of only 2 base-tracks, ~ 10 of 15 base-tracks)
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» Problem not with coordinates alignment, but with angle distributions! The distribution of
Oyy of “signal” tracks seemed to be centered on a different mean angle in each plate,

“signal” tracks 6y vs Plate number
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probably due to scanning done on different microscopes

» Differences between consecutive base-tracks up to ~ 20 mrad, out of tolerances — match
between consecutive base-tracks not found
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“signal” tracks Oy vs Plate number
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* Angles correction implemented 1n the last step of global alignment
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* Now all distributions are centered to the mean of the first plate



GSI1-S1/ AFTER 6 CORRECTION

First and last segment for “signal” Number of segments or crossed plates
for “signal” tracks (6y,y < 0.05rad)

tracks (0y,y < 0.05rad)
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o Tracking significantly improved!
e ~ 10° tracks made of 15 base-tracks
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GSI1 - S2 / Another example of improvements

BEFORE AFTER

' '

First and last segment for all tracks First and last segment for all tracks
50000 | | | 70000 |-
First segment ] - First segment
- 60000 |- )
40000 |~ -
L Last segment N Last segment
50000 [~
30000 |- :
- 40000 |-
20000 |- 30000 -
20000 |-
10000 [~ |
X 1 F 10000 [~
oLl | =l 0 | ‘I—I_
30 35 40 45 50 55 60 65 30 35 40 45 50 55 60 65
Plate number Plate number



K

* The same effect was less critical in GSI2 2mm C;Hy) because the emulsion
films were scanned all on the same microscope with few exceptions
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GSI1
C target

GSI1 - Number of reconstructed vertices (n=3) and IP

n = number of tracks (parent + daughters)

% [ i Carbon MC RECO
s 10000 #Entries: 18823
o Mean: 8.421
B RMS: 12.774
8000 ———— Carbon DATA
=
| #Entries: 16089
— Mean: 11.902
6000 — RMS: 16.552
4000
2000—
0_| L1 r--?'_'l‘TIT"TF"'I—-v—Lrg.__-—' R AR A N NN TR N I TN I
0 20 40 60 80 100 120 140

Impact Parameter

* Fine tuning MC: smearing etfects to
be implemented in MC to reproduce
small misalighments in positions



GSI1 - Vertex Plate distribution

Distributions normalized to beam particles, requirement of at least 3 tracks in the vertex.
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e Since at least 3 tracks are required, efficiencies
increases when the probability of fully
reconstruct the incoming oxygen is higher.

10



GSI1 - Fragments’ multiplicity distribution

Distributions normalized to beam particles, requirement of at least 3 tracks in the vertex.

MC TRUE vs MC RECO MC RECO vs DATA

$ = Carbon MC True § = e Carbon MC RECO
% 900 :— #Entries: 5031 qu: : _I_ #Entries: 4193
- Mean: 5.054 1000 — Mean: 4.494
800~ ok . RMS: 2.189 i + RMS: 1.997
- B nnt Carbon MC RECO - —+ Carbon DATA
700 |- el 800 —
C H #Entries: 4193 | T ': #Entries: 4424
600 | Mean: 4.494 - N Mean: 3.675
500 f— -k RMS: 1.997 600 _|_- RMS: 1.668
400 - . [ i
- o 400 | :
300 — - —=
200 o i
- ' 200 e
100 ft= -k- L .
0:| | 11 1 | 11 1 | L1 1 | L1 1 I--r-l--ﬁ-- ) | L1l | L1 1 | L1 1 O_I | 1 1 1 | 11 1 | | | | I_'_i--l-.l .| J | | | | I | |
2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20
n trks n trks

* The number of reconstructed vertices is near to the
expected one, but there’s still space to improve vertex
multiplicity 1



GSI1 - Fragments’ angular distribution
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Distributions normalized to beam particles, requirement of at least 3 tracks in the vertex.
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GSI1 - Preliminary Cross Section evaluation
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Conclusions

* Found the reason of reconstruction problems in GSI1
* New procedure to correct angles

* Procedure applied to GSI1: tracking significantly improved

* Work 1n progress on MC and DATA for etficiency /

evaluation in order to provide the first
CrOSs section measurement
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Detector Structure
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Mean Oxygen Kinetic Energy per layer distribution (MC)

Percentage

Surviving Oxygens per layer
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