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e Reconstruct SRC events w/o target

o Estimate Lorentz shifts for different fields and compare with
Garfield+-+

o Estimate Momentum resolution
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BM@ N Input

Run

2322
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2327

2332

2335

Current [A]

900

1200

1500

1800

2100

e Digits: After converter (Vasilisa — Pavel)

o Tracking: Cellular Automaton
e Beam: Carbon, T'=3.17TAGeV — P, =4.00GeV/c — P/Q = 8.00GeV /¢
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BM@N Algorithm

o Main idea: Iteratively moving of all hits on stations to shift peaks of
residuals to zero

o Firstly implement this approach to run 2320 (no magnetic field) for
alignment

o Implement this approach to other runs scanning by magnetic field
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BM@N

Alignment
Station 4 5 6 7 8 9
dX [cm] | +0.158 | -0.065 | -0.039 | -0.037 | +0.008 | +0.080
dY [cm] | +0.013 | -0.063 | +0.083 | +0.011 | +0.034 | -0.097
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BM@N

Residuals after Lorentz shifts extraction

1=900A 1=1200 A 1=1500 A 1=1800 A 1=2100A
1400 M h h h 1000 h
1200 e - . - . w00l - o
o s 1000F T [EES—
1000F 800 8001 — [R——
A — I ——
s s s00f [
800 b 600}
600 600)
600 soor 400F
400f 400F
400 400~
L L 200+
200k 200 200 200)
ke 1l LT I Ll Lol
~02-0.15-0.1-005 0 005 0.1 0.15 0.2 2-015-0.1-0.05 0 0.05 0.1 015 0.2 -0.2-0.15-0.1-0.05 0 005 01 015 02  -02-0.15-01-005 0 005 0.1 0.15 0. .2-015-0.1-0.05 0 0.05 0.1 015 0.2
Res, [cm] Res, [cm] Res, [cm] Res, [cm] Res, [cm]
1=1200 A 1=1800 A
L h L h F
001 500} 500) — — 500} h
= - - - 00 -
5001 200 [ 400f e 400 P,
[ e e 400F [ —
400F F—— S P
300 300F 300F
300F
300F
200F 2000 2000 2000
2000
100k 100F 100F 100F 100-

Luubilinlil
-0.5-0.4-03-0.2-01 0 0.102 0.3 0.4 05

Res, [cm]

S. Merts

Lunbidinlinli
50.4-03-02-01 0 0102 0304 05

Res, [cm]

Loobidin bl
-05-0.4-0.3-02-01 0 0102 03 0.4 05

Res, [cm]

SRC reco 08/02/19

Ll il
-05-04-03-02-0.1 0 0.102 03 0.4 05

Res, [cm]

Loobdinbinlontunl
5-0.4-03-0.2-0.1 0 0.10.2 0.3 0.4 05

Res, [cm]

6 /16




BM@N

b A | Momentum distribution
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BM@N | Momentum distribution. All together

Rigidity vs. Current Rigidity resolution vs. Current
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BM@ N Summary I

o Beam momentum is shifted down
e Residuals looks well enough (o, ~ 100pm, o, ~ 700um)

o Momentum resolution for working current (I = 1800 A) is
around 7%
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BM@N

Extracted Lorentz shifts

Lorentz shifts vs. Current for different stations

Lorentz shifts vs. Station for different Current
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BM@N | Modeling Lorentz shifts

average shift of cluster center [cm]

ﬁ:d ArCaHi0(90/10) | ArCO:(70/30) | ArCaHo(80/20)

m E=880:.V/cm | E=1000:.Vfem | E=1720:.V/em
0.00| 0.000000 0.000000 0.000000
0.10] 0.0229%0 0.019550 0.018530
0.20| 0.046100 0.038920 0.037280
0.30] 0.070500 0.058570 0.056330
0.40| 0.096680 0.078300 0.075500
0.50] 0.122900 0.097740 0.095060
0.60( 0.150600 0.115900 0.115300
0.70| 0.181500 0.137400 0.136800
0.80| 0.212800 0.157200 0.158200
0.90| 0.250400 0.177300 0.180400
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x-mean [cm]

magnetic field strength for tracks with 0-degree angle from the beam axis

0.300000

0.250000

Dependence of x-shift of electron clusters (center of gravity) on

0.200000 -

900A

0.150000 -

0.100000 -

0.050000

0.000000

1200A

e

1500A

o
[~

1800A|

P

HV = 2640 V ot
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.30 0.90
magnetic field [T]

SRC reco 08/02/19

11 / 16




BM@N

Magnetic field and high voltage on stations
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Station Station
Current 900 A | 1200 A | 1500 A | 1800 A
LS garfield [cm] | 0.110 0.150 0.190 0.240
LS exp [cm] 0.120 0.170 0.220 0.270
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BM@N Extracted Lorentz shifts for runé (2017)

Lorentz shifts for different magnetic fields
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BM@N

Summary II

o Lorentz shifts looks strange
o Effect of HV should be investigated more careful

o Structure of LS looks similar for Run-6 and Run-7

S. Merts SRC reco 08/02/19 14 / 16




BM@N

Discussion

MCTrack.fStartX:MCTrack.fStartZ
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BM@N

Discussion

MCTrack.fStartY:MCTrack.fStartZ
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