BM@N

CSC residuals &

detailled GEM geometry

CSC residua

CSC residua

s for Data
s for MC

CSC Y residuals for Data
CSC residuals for Data with |dy.sc|<4 cm cut

Additional CSC alignment for Data

CSC alignment without field
 TOF400 residuals
* Taking into account detailed GEM geometry
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CSC residuals for Data

Runs 4649-4658, Z___->Z .

csc - Lesc

-3, station 10, 0<p<1.1 GeVic ‘ Runs 4649-4658, Z Z...-3, station 10, 1.1<p<5 GeV/c ‘
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The CSC residuals not Gaussian. The tails are very wide. Especially for

|Imean;.,<; ;-mean, ;,.s|~1.5 cm

The number of low momentum tracks (O<p<1.1 GeV/c) of all

eV/c)
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BM@N

CSC residuals for MC

MC, station 10, 0<p<1.1 GeV/c | MC, station 10, 1.1<p<5 GeV/c |

180 3500/
190 3000}
140 mean = -0.13 cm : mean = -0.06 cm
120 25001
100;_ o=085cm 2000‘;_ c =051 cm

801 1500F

60 :

a0 1000

g T,

[ 7 ' N I AN i A AT b [ T R B il BRI BT B I B b I
% 8 6 4 20 2 4 6 8 10 % 8 6 4 20 2 4 6 8 10
dx go, CM dx q., CM

The CSC residuals close to Gaussian
Peaks for O<p<1.1 GeV/c and for O<p<5 GeV/c are aligned

° O-0< <1.1~1'501.1< <5
p P

The Kalman Filter works well to extrapolate traks from thr GEMs to CSC
Something wrong with CSC residuals for the Data!
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CSC Y residuals for Data

| Runs 4649-4658, Z

cse ~CCsc

>Z,...-3, station 10, 0<p<1.1 GeVic ‘

csC C8C

| Runs 4649-4658,Z __->Z . -3, station 10, 1.1<p<5 GeV/c ‘
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e The CSCY resid

We can use

cut

s close toGaussian

Peaks for O<p<1.1\GeWcand for 0O<p<5 GeV/c are aligned
(this indirectly confims“th

The background under the peak <20%
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the CSC is well aligned)
iImprove X residuals



BM@N CSC residuals for Data with
cut

Runs 4649-4658, 2, ->Z.-3, station 10, |dy __ |<4 cm, O<p<1.1 GeV/c [ Runs 4645-4658, 7 >Z;3, station 10, [dy__ <& cm, T.1<p<5 GeVic
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 We need to use at leas \\ cut for O<p<1.1
GeV/c and at least racut for 1.1<p<5 GeV/c

N

* We do not no how the background (=) is spread under
the peak
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BM@N: Additional CSC alignment
| Runs 4649-4658, chc :.-?cscg station 10 \ fOr Daa—raaﬁsg zcsc — >ZF I(‘,,5 station 10 |

25000

E L1<p<s GeVie e ________________ 20000 |

: —_ Gt:p-:l.l GeV/ie (5::&1]&&1} ............... ............... ................

15000}mmimmimmimmm&mwé
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8 10 950-20 30 2010 0 10 20 30 40 50
dXcgcs CM dx_.., cm

Two procedures of alignment were tested: z... shift and z
shift

* Zcse — Zese-9 cm (closer to the target) or zq .y — ZriggtD CM
(magnet pole at ~7 cm distance from the measured position)

* Peaks widths stay wide
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CSC alignment without field

dx’, cm

@ | ProjecllonY of binx=[5,24] [x=0.078..0.468]
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o | ProjectlonY of binx=[5,24] [x=0.078..0.468] |7

slice_py_t
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%2/ ndf
Prob
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Mean —-0.0711 + 0.0001

wone o 0, =0.010+0.085
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0.6827 |
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Good alignment without magnetic field was implemented

The value of the residuals correlates with the results obtained by Igor Rufanov

The pl,.and pl,. values indicate that we need to implement a more realistic CSC hit

reconstruction procedure
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TOF400
residuals
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TOF400 residuals for Data

| Runs 4649-4658, TOF400, O<p<1.1 GeV/c |
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e S BOOOE o
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cm deDthﬂ’ cm

* Used tracks with confirmation by CSC. Residuals without confirmation
are wider

20 15 10 -5 0 5 10_15 20
deDF‘lﬁO’

* The TOF400 residuals not gaussian. The tails are very wide. Especially
for O<p<l.1 GeV/c

* |Mmeany. < ;-Mean; ;,s|~1 cm

* Opep<1.1~2071 1<p<s
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5000 —
4000

3000+

1000

Runs 4649-4658, TOF400, 0<p<1.1 GeV/c |
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TOF400 Y residuals for Data

| Runs 4649-4658, TOF400, 1.1<p<5 GeV/c |

-5 0 5 10 15 20

#20 -15 10 d
yTDthﬂ’cm

* TOF400 Y residuals are symmetrical and well aligned

e \We can use

cut to improve X residuals
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sm@n 1 OF400 residuals for Data with
cut

| Runs 4649-4658, TOF400, |dyT0F4m|<5 cm, O<p<1.1 GeVic Runs 4649-4658, TOF400, |dyT0F4ou|<:5 cm, 1.1<p<5 GeV/c
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« TOF400 residuals with stay wide

Vasilii Plotnikov, 09.11.2020 11



BM@N

Detalled GEM
geometry
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BM@N

Matenial budget in the BM@N, Integrated radiation length, X/X0 [%]

Taking Into account

detailled GEM geometry

Material budget in the BM@N, Integrated radiation length, X/X0 [%]
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* We are Inter
border of GEMs (according to the CSC

on the
position)

Material budget of six stations for
tracks parallel to Z axis
(simplified geometry)
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Material budget of six stations for

tracks parallel to Z axis
(detailed geometry)

ed in passive material on the
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The top border of GEMSs
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* In the YZ plane the tracks are almost
* They start at the Primary Vertex

* They cannot simultaneously pass through both top passive material of GEMs
and the CSC
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The side border of GEMSs
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z, cm
* In the XZ plane the high momentum tracks are almost and the low momentum
(11, K+) are (to the larger x values)
* They start at the Primary Vertex

* They cannot simultaneously pass through both side passive material of GEMs and the CSC
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Backup
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sm@n Results of identification comparison
for Data and MC with efficiencies

m — — [Tr1, ;?t K*] — . . . .

::Z: il =5 = ﬂ == * Left m2 distribution is

wo | pata P ~ normalized to the 11+ peak

3000; R j L . . -

me . MC i = Other distributions are
“t;j'o.1"b.é"tilaj.3 04 05 06 “b;jo.f'b.é"b.é' 04 05 06 normalized tO the integral

e 1 | = aarna— for Data significantly

| 1F == lower than for MC

wl Fpo = me2distributions for Data

i wht 1. and MC close to each

m2, GeV/qc?

sosmmsiaEms  other in (11+, K+) region

spectra of i+ and K+ for Data and MC close to each other
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sm@n Results of identification comparison
for Data and MC with efficiencies

[Tr1, p pi+ ] [Tr1, p K+ |

wES ol e =T i+ All spectra are

w EH °77 MW normalized to the

@  [/-Data N Il integral

i -MC e e

G-ozoate0s 1 I 2T ATETE %0.20.411‘(;5.{:}:':‘.811.21.41.61.82 ° and SpeCtra of K+ for
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')
E r L ‘
mEs L w=s L each other
14002 e I| P 8(}_ saner_aoan R
1200¢ l][r [ Jl

= s Y )} + Pand Y spectra of T+ for
w7 ﬂwwﬁu -\ Dataand MC
0“0.5'1"’5%’.5'"'2""2.5'"3; 02040605 1 12141618 2 5.2 Significantly different

-

Vasilii Plotnikov, 09.11.2020 19



BM@N

Vasilii Plotnikov, 09.11.2020

20



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

