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BM@N configuration in Run6 BM@N;

* Central tracker March 2017
* One plane of a forward Si detector
_ MWPC | -
* 6 GEM stations BM 0
* 5 GEM detectors (66x41 cm?2) DI I'DE
* 2 GEM detectors (163x45 cm2) //Alalyzing
« Triggers: BD, BC1, BC2, TO, VETO Si plane | magnet 5P-41

e Beam Ekin=4.0 and 4.5 GeV

* Intensity 10° per spill
 Spill duration 2-2.5 sec.

* Physics: measure inelastic reactions C+A—>X
* Targets: C, Al, Cu, Pb

93

Inner diam. 80

diam. 92
—

Scintill. strip length 150mm
target in the middle point




Analysis current status BM@ N
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Main goal of current analysis — cross-check with previous analysis
2020 (was performed by Gleb Pokatashkin)

From previous analysis status:
* Check GEM efficiencies for MC & Data

* Apply efficiencies for MC simulation

* Check residuals for MC & Data
* Make corrections for residuals in Data & MC
* Momentum smearing procedure for MC simulation
* Make corrections for sigma dx/dy in MC simulation

* Analysis: compare distributions MC/Data for pt/momentum/etc.

3

Measure cross-sections of the A%s hyperon (we are near finish)

All distributions will be for C+Cu 4.0 GeV sample




GEM efficiencies comparison Data/MC (4.0GeV C+Cu)

GEM efficiency station#1 | ncy station#2 jciency station#2
520 I 0= i y__effsumz___|
- Entries nE‘ntrles . Entries 231978
lean x —U. L] LI |
> 15 e St perx s Al 15 ) h - EE |
10E- f - RMS x 1 . 1 O RIS x 18.49
E RMS d E RMS 1 = I RMS 10.94
C = [T
SE =
0 =
55 =
e 3
151 =
—20% il = I
-40 -40 -30 20 -10 0 10 20 30 40 -
’ X, C
NGEM efficiency station#3 | s EM efficiency station#4 | [?II efficiency station#3 |
5 20— [ efrsuma 20 . 1
" € Entries Entries 1159 'St# 3 ;Enntries 3033222 L j 'I\E‘r;tar:‘e: _6012(1;:
¥ 159 b= weny 12 ) 19THI] =
= RMS x RMS x 35. E RMS x X RMS x 34.1
10 E RMS 11.96 RMS 11, 10 E RMS d RMS 12.05
5 | -
(1]=5 (1=
-5 -5
E B E
-10F I -10E
15— i 15
_20%‘“““““““““‘. “““““““““““ _20%‘“1“"‘1"‘ “““ I e L ST
-50 40 -30 -20 -10 O -50 -40 -30 -20 -10 0 10 20 30 40 50
X, cn X, cm
T AEn TP n == TP n
N[ GEM efficiency station#5 | GEM efficiency station#6 | —— [ M efficiency station#5 | M efficiency station#6 |
5 20 o 20— 'eff_sums ] 70 20— I
> Entries . E Entries 1855 R 53753 S Eniries 879608
> Mean x Y > 15E8N Mean x -0.74 Meanx  -0.04237 15 Meanx  0.09655
AMS y ! 10 12 Pex 43l 101 RMS 12.11
5 5
(V] 0
-5 -5
-10 -10F -10 -10F
-15 -15 15 ~15
20 ~20F | . -20 —20F
4 X, cm -80 60 40 20 0 20 40 60 80
X, cm X, cm




GEM efficiencies comparison Data/MC (4.0GeV C+Cu)
after applying effs to MC
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GEM efficiencies C+Cu 4.0GeV SumEff over X

Red: Data; Blue: MC;

| Xsum_all_station#1 (4.0GeV CCu) | | Xsum_all_station#2 (4.0GeV CCu) | | Xsum_all_station#3 (4.0GeV CCu) |

o
(=)
e
(=)
o
(=)

| jﬂW i : WM@M ! . ”“””MWM

et )

Eff. value
o
(2]

Eff. value
o
(¢}]

Eff. value
o
(}]

o
>
o
'S
o
>

0.2 Stitl 0.2 Stit2 0.2- Stit3
0780-60-40-20 0 20 40 60 80 0280-60-40-20 0 20 40 60 80 0280-60-40-20 0 20 40 60 80
X (cm) X (cm) X (cm)
1.2E 125 1.2F
g 1if g 1if 2 g 1
P = TTTA G N s E - \ P =
- : - Pasin - I S
3 o0sf 3 o0sF 3 o0sF
E 0'72 E 0.72 E 0.72 .
06 06 06
05 g0~ 60 40 20 0 20 40 60 80 05— 8 %0 40 20 0 20 40 60 80 05— g0 60 40 20 0 20 40 60 80




GEM efficiencies C+Cu 4.0GeV SumEff over X

Red: Data; Blue: MC;
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Check residuals Data DX vs.X (4.0GeV CCu)
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Check residuals MC DX vs.X (4.0GeV CCu)
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Blue: before corre.ctions Mean DX VS X (DATA 4.0GeV C+CL|)

Red: after corrections

Mean dX vs. x ista==1 (DATA 4.0GeV C+Cu) Mean dX vs. x ista==2 (DATA 4.0GeV C+Cu) Mean dX vs. x ista==3 (DATA 4.0GeV C+Cu)
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Blue: before corrections
Red: after corrections

Mean dX vs. x ista==1 (MC 4.0GeV C+Cu)
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Blue:

Red: after corrections

before corrections

Mean Mom. vs. x ista==1 (MC 4.0GeV C+Cu)
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Sigma dX, cm

Blue: MC
Red: DATA

Sigma Mom& vs. x ista==1 (DATA & MC)
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MC Smearing functions (Sigma Dx vs Momentum): ¢y gap =
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Sigma Dx vs Momentum after smearing (DATA & MC 4.0GeV C+Cu)

Sigma dX, cm
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Blue: DATA Sigma Dx vs X comparison (DATA & MC 4.0GeV C+Cu)

Red: MC

Sigma dX vs. x ista==1 (DATA & MC) Sigma dX vs. x ista==2 (DATA & MC) Sigma dX vs. x ista==3 (DATA & MC)
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Blue: DATA

Red: MC

Sigma dX, cm
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Sigma dX vs. x ista==1 (DATA & MC)
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Red: DATA

Blue: MC

Sigma Dy vs Y comparison (DATA & MC 4.0GeV C+Cu)
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Red: DATA Sigma Dy vs Y comparison after smearing
Blue: MC (DATA & MIC 4.0GeV C+Cu)
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Events preselection cuts for control plots

* VETO==0

* BC2Hit==1, Mod==0

* BdHit>=2

* TOHit==1, Mod==0

* Number tracks in event >= 2

* nHits on Track >=4

* Tracks from Primary Vertex >=2
* Nstrip <440



c+Cu (4.0 Gev) Control plots (Pt & Momentum of all tracks)
Red: Data; Blue: MC;
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cicu (4.0 gev) CONtrol plots (Pt & Momentum of traks from
Red: Data; Blue: MC; Lambda decay)
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C+Cu (4.0 GeV) Control plots (Nhits for track)
Red: Data; Blue: MC;

Nhits negative trk from Lambda |

b bita oo

Entﬁes 71 04:1;80
Mean 3.947

0.45

| Nhits negative trk 0.45

035 S 0.35
0.3 T 0.3
0.25F 0.25

RMS 0.8653
I—\IV:IO V.IITY 0.4 PR .

02f b T 0.2
0.45F - —— 0.15

0.05 0.05

: : 0\\i\\\\;\\\\;\\\\;\\ﬁ_;_T_Hxxixx
01111’1111’1111\\\\’\\\\’\\\\’\\\\\\\\11111111

;
9 90 3 4 5 6 7 8

\H\%\\H%HH%H\\%H\\%\H\%HH%HH%HHIHH

o
—r
N
©
=
o
o
~
©

Entries 1044780
Mean 4.527
.| RMS 1.101

0.35 : h_hits_pos._|

0.35F

0.3[-
0.25[-
o2t

0.3

Nhits positive trk

nivis 1.U00

0.25

0.2

0.15

0.15

0.1 : : :
0.05 Nhits positive trk from Lambda | - o — "
oh‘iwwzwwzwH:HH:HHiH

llll;llll;llll\\\\;\\\\;\\\\’\\\\;\\\\llll;llll
” 0 3 4 5 6 7 8

\\%\\\\%\\\\%\\\\%\\\\%\\\\

0.1




25

c+cu (4.0Gev) Control plots (DCA tracks to PrimVix)

Red: Data; Blue: MC;
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C+Cu (4.0 GeV)

Red: Data; Blue: MC;
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C+Cu (4.0 GeV)
Red: Data; Blue: MC;
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DCA Lambda
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C+Cu (4.0 GeV)
Red: Data; Blue: MC;

h_primvt:

oAz o

Entries 30-
Mean -2

RMS 2

0.06

0.04

0.02

o

008 L

Z Primary Vertex (cm)

28

-34 32 30 28 26 24 22 20 18 16

0.3

0.25

0.2

0.15

0.1

0.05

Control plots (Primary Vertex)

||||i||||i||||i||||i||||i||||_|-|-|-|-i----

h_primvtx_trk

Mean
RMS

Entries 301256

3.421
1.348

1 2 3 4

5 6 7 8 9

nTracks from Primary Vertex




29

Apply additional cuts for Lambda

* Momentum proton track < 3.9
* Momentum pion track > 0.3

* Lambda path > 2.5

* Lambda DCA< 1.0

29



c+Cu (4.0 gev) All cuts applied (Pt & Momentum of all tracks)
Red: Data: Blue: MC;
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C+Cu (4.0 GeV)

All cuts applied (Pt, Momentum & Mass of

Red: Data; Blue: MC;
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C+Cu (4.0GeV)  All cuts applied (DCA & PATH of Lambda)

Red: Data; Blue: MC;
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C+Cu (4.0 GeV) All cuts applied (Primary Vertex)
Red: Data; Blue: MC;

h_primvtx_trk_cut
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pt & y intervals hists numbering for Lambda signal extraction

Pt=1.05
h14 h24 h34 h44 B M @ N
h13 h23 h33 h43
pt h12 h22 h32 h42
h11 h21 h31 ha1
Pt=0.1
y=1.2 y y=2.1

MC statistics were increased by factor x10
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The inclusive cross section o4 and yield Y, of 4 hyperon production in C+C, C+A4l, C+Cu,
C+Pb interactions are calculated in bins of y ( p7) according to the formulae:

O-A(y)zzy [NrecA(y,pT) /(grec (y:pT) '8trig'8pileup'L)] Y, (y) — 0y (y) /ainel
O-A(p])zsz [NrecA(y:pT) /(grec O’:p]) 'gtrig'gpileup°L)] Y, (pT) 0y (p]) /Uinel

Target C+C C+Al C+Cu C+Pb
Previous analysis 0,0164+0,0013 0,0286+0,0025 0,0307+0,0020 0,0366+0,0048
New analysis 0,0101+0,0028(-38%) 0,0322+0,0069 (+12%) 0,0315+0,0064(+2.5%) 0,0412+0,0061 (+13%)

Target C+C C+Al C+Cu C+Pb
Previous analysis 0,0224+0,0026 0,0355+0,0034 0,0406+0,0032 0,040+0,0057

New analysis 0,0115+0,0036(-48%) 0,02410,0053(-32%) 0,033710,0067(-17%) 0,03331+0,0108(-18%)
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Next... BM@ N

uuuuuuuuuuuuuuuuuuuuuuu

* More accurate yields calculations
* In some cells (4x4) low reconstruction efficiencies due low statistics
* Extrapolate numbers from MC model

* Another way of yields calculations for cross-check
* Divide y, pt on more narrowed regions (8x8 cells);
e Extract MC reconstructed signal (fit procedure)
* Determinate: w; = MC,,. ;/MC,,, ; for each cell
* Fill mass histograms for DATA with w;
e Sum data histograms over pt & vy (4 hists for pt & 4 hists for y)

* Fit histograms, extract numbers for yields calculation
In progress now (will be performed by Ksenia Alishina)



Thank you for your attention!

Baryonic Matter at Nuclotron i




