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Issues
@ Alignment of 11-18 ToF-400 planes without magnetic field.

@ Alignment of 11-18 ToF-400 planes with magnetic field.

© Estimation of 11-18 ToF-400 planes efficiency in the Ar run.
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BM®N setup

0 Analyzing magnet

1 B Trigger detectors

2 MWPC (Multi-Wire Proportional Chamber)
3 . ST (Silicon Tracker)

4 [l GEM (Gas Electron Multiplier)

5 . ECAL (Electromagnetic Calorimeter)

6 [ csc (cathode Strip Chamber)

7 TOF1 (Time-Of-Flight detector)

8 [ DCH (Drift Chamber)

9 TOF2 (Time-Of-Flight detector)

10 [ ZDC (Zero-Degree Calorimeter)

Figure 1: Scheme of BM@N setup.
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Figure 2: Multigap Resistive Plate Chamber. =

Figure 3: Scheme of ToF-400
configuration. Green planes are active
area of mRPC.
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Analysis of experimental data. Residuals

@ Dx - difference between the gt shoukder
extrapolated track Xext from ToF- 400
the Si/Gem system in the 11-18 (]
TOF-400 plane and the Xhit
coordinate of the hit for Dx
corresponding plane
(Dx = Xext - Xhit) S

@ Dy - difference between the Z (beam)
extrapolated track Yext from
the Si/Gem system in the 11-18
TOF-400 plane and the Yhit
coordinate of the hit for \eft shoulder
corresponding plane ToF- 400 X
(Dy = Yext - Yhit)

{: 0 Gem/Si

Figure 4: Scheme of residuals Dx for TOF-400
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Alignment of 11-18 ToF-400 planes without magnetic field

e Dx residual vs TanX
2D-histogram before
alignment.

e Fit function:
pO*x+pl = 0.
The value of the
parameter p0
(slope of the straight
line) is a corrective
value for Dz residual.
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Alignment of 11-18 ToF-400 planes without magnetic field
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Figure 5: Dx residual histogram before Figure 6: Dy residual histogram before
alignment alignment
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Alignment of 11-18 ToF-400 planes without magnetic field

Figure 7: Dx residual vs TanX 2D-histogram after alignment
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Alignment of 11-18 ToF-400 planes without magnetic field

x plot, planer11
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Figure 8: Dx residual histogram after alignment Figure 9: Dy residual histogram after alignment
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Alignment of 11-18 ToF-400 planes with magnetic field

Even after alignment without magnetic field, additional alignment with

magnetic field was required.
- [ [ox%%)

Figure: st 16 Figure: st 17 Figure: st 18

Figure 10: Dx residual vs momentum before alignment
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Alignment of 11-18 ToF-400 planes with magnetic field

[Bcan ) [Wean ]
0; oF J[ 0. ¥
0. L - Eo E
E l‘m ++M+‘ g oo J[++Jr+++ . . 9 NP
€ _osl 1ty 1 € Nigst o > 05 g Ty
£ A 81 K g I Ty
u 150 . = +
-1. i } + | +
Y N 1.5
By ! ++++H 2 : uj £ B4
-18 e i n H H £ ; l
P TR N TR R Y] AR TSR AR 0 R T R T T R R
p/q, GeVic p/q, GeVic plq, GeVic
Figure: st 11 Figure: st 12 Figure: st 13
[Wean] [Btoan] [Wean]
| L] a J{ 0
‘H i i 05F i e ost- '*+++h i
g 05 i‘l\ﬁiu : 3l 1 h% B
r e H.#JTH.; ............ g 150 e E 1.5
§ y £ - e
s } 3 + 3 2
5 = 25 o =
- b
H i H +4 3.
b T T B T —4“'-‘35"'—3 ST

105
piq, GeVic

Figure: st 16

J T -
p/q, GeV/c

Figure: st 17

p/q, GeV/c

Figure: st 18

Figure 11: Histogram of mean residuals (MeanDx) value before alignment
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Alignment of 11-18 ToF-400 planes with magnetic field
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Figure 12: Dx residual vs momentum after alignment
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Alignment of 11-18 ToF-400 planes with magnetic field
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Figure 13: Histogram of mean residuals (MeanDx) value after alignment
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Estimation of 11-18 ToF-400 planes efficiency in the Ar run

e Each plane was divided into cells 10x6 cm in size.
e Denominator - The track crossed the cell.

e Numerator - TOF-400 hit was found in the area of the track
extrapolation point, which belongs to the same plane.

It was used parameters of GEM track confirmed in DCH detector
for estimation of efficiency. The additional corrections were
required.

> Numerator(Ar)
> Denominator(Ar)

Efficiency =
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Additional corrections, Plane 11
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Additional corrections, Plane 12
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Additional corrections, Plane 13
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Additional corrections, Plane 16
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Additional corrections, Plane 17
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Additional corrections, Plane 18

DX Vs p DX Vs p
H Entries e H Entries e 7
ogiens oo o 7
[] std Dev x 0.5635 - [] std Dev x 0.5638 -y
H_Std Dev y 155 - H_Std Dev y 1.495
5r T e 5 T ] N
C L C
5§ F E g ==
X 0F - - -l- X 0 a - -l-
[a] C [a] C
-5F -5F
-10F -10F
US55 S 26 215 I 05 0 (95745 i35 5 25 2 115 105 0
p/q, GeVic p/q, GeVic
1.5- 150
1k 4 1
0.5: 0.5:
£ C £ C
o |- o |-
g O | c  oF Jr ‘ [ +l+
I E J( T I E I TT T
o C + 9 C
= eF | JT to = &F
-0.51 T T i J( -0.51
-1F -1F
_1'515 -45 -4 35 -3 25 -2 -15 -1 05 0 _1'5—5 -45 -4 35 -3 25 -2 -15 -1 05 0
p/q, GeVic p/q, GeVic

Khukhaeva A. ToF-400 calibration for m— May 15th, 2023 20/23



Estimation of 11-18 ToF-400 planes efficiency in the Ar run

Plane 11 12 13 16 17 18
New eff |92,0 % 92,2 % 67,6 % 91,5 % 88,6 % 90,5 %
0ld eff |88,5 % 85,1 % 65,5 % 65,8 % 69,1 % 81,8 %
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Conclusion

@ Alignment of 11-18 ToF-400 planes without magnetic field has
been done.

@ Alignment of 11-18 ToF-400 planes with magnetic field has been
done.

© Estimation of 11-18 ToF-400 planes efficiency in the Ar run is in
progress.
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Thank you for your attention!
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