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time [id] title presenter

10:00 [14] Status of C+A data analysis (Run &) STEPANENKO, Yury
10:20 [15] ZDC response study in CC@4AGeV (RunB) ZHEREBTSOVA, Elizaveta
10:35 [16] Methods of centrality determination in AuAu@4.5 AGeV with FHCal and KARPUSHKIN, Nikolay

and fragments hodoscope
10:50 [17] Recent progress in #Lambda™{0}-reconstruction with argon data BATY UK, Pavel
11:10 Coffee Break

11:40 [18] The Status of Identification in Argon Run, TOF400 PLOTNIKOV, Vasily
12:00 [19] TOF parnicle indetification in Argon data run 7 KOVACHEV, Lalyo
12:20 [21] Analysis of fragment production in C + p reaction on the SRC data DRIUK, Andrei

12:40 [20] Application of the Vector Finder toolkit for track reconstruction in BM@MN ZINCHENKO, Alexander
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Status of the A hyperon analysis In the carbon

beam — | Yury Stepanenko N

BM@N configuration in Run6 BM@N Analysis current status BM@N

* Central tracker * Main goal of current analysis — cross-check with previous analysis
. ] ECAL .
* One plane of a forward Si detector o GEM (was performed by Gleb Pokatashkin)
* 6 GEM stations - ToT I ZDC
* 5 GEM detectors (66x41 cm2) ‘DI_I'u: A
* 2 GEM detectors (163x45 cm2) {:mlyzmg I * From previous analysis status:
« Triggers: BD, BC1, BC2, TO, VETO Si plane| magnet SP411 /1 | DCH-12 * Check residuals for MC & Data 9
. 0617 ToF-400,700 » Make corrections for residuals in Data & MC (2
* Beam Ekin=4.0 and 4.5 GeV ° ) s
. ) . N I = * Momentum smearing procedure for MC sulatlon v
Int,enS'ty 1,0 per spl . S e S SE + Check GEM efficiencies for MC & Data
* Spill duration 2-2.5 sec. . - ! * Apply efficiencies for MC simulation (in progress) /!
* Physics: measlure mslastlc reactions C+A>X e * Analysis: compare distributions MC/Data for pt/momentum/etc.
* Targets: C, Al, Cu, P .
,,,,,,,,,,,,, Ci— * Measure cross-sections of the A”s hyperon May-June 2021

3
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Check residuals Data DX vs.X (4.0GeV CCu)
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Status of the A hyperon analysis In the carbon

BM@N

beam — Il Yury Stepanenko

CC: Green H H
CAL: Bloe Sigma Dx vs Momentum after smearing (MC & Data 4.0GeV C+Cu)
cal Blue Mean Dx vs x (DATA all targets)
CPb: Black Mean X ve.x istonct al Mean dX vo.x istamc? al MoandXve.x isfaecd al Sigma Momé vs. X ista==1 (DATA & MC) Sigma Mom& vs. x ista==2 (DATA & MC) Sigma Mom& vs. x ista==3 (DATA & MC)
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Status of the A hyperon analysis In the carbon

beam — Il Yury Stepanenko S

Next steps... BM@N

* Applying more accurate fit procedure for residuals corrections
* Applying corrections/smearing for Data/MC for 4.5GeV

* Appling GEM efficiencies to MC simulation according
energies/targets/periods

* Comparing distributions MC/Data for pt/momentum/mass/etc...
* Measuring cross-sections of the A%s hyperon

Plan to finish Run6 analysis to the end of June 2021
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Study of the ZDC response in CC@4AGeV

(Run 6) — |  Elizaveta Zherebtsova BM@N

ZDC calorimeter at the BM@N experiment Features of the ZDC data for C+C reaction at 4.0 AGeV

. Experimental data Simulation
= In run 6 was collected data with carbon beam at 4AGeV . P
= ZDC calorimeter measure spectator energy. Carbon target Empty target
11x150=1650 o l :
150, i TR Iv‘k' Wy m,
‘ 2000| "J )
- / y =
gl £ " 0 C+C: MC MB
o e bbb e S O B el § S ’, lMv:mtanal:uigger
" 8w [f e ) 500
8 ¥ "y b 50%
i | f
= lcev]’ U R FQ(,,Q\UGH\‘/JW L 5 E':«‘K‘;Mw
1
Central part with 36 modules 7.5 x 7.5cm? L . X X
Outer part with 68 modules 15 x 15cm? * Significant fraction of events * At given trigger there are
corresponds to carbon ions. only 50% of the most
= Some features of the ZDC experimental data for CC@4AGeV will be * How to reject these beam events? central events
presented.
2 4
Application of ML approach to select the events One-nucleon cluster calibration method for the ZDC calorimeter
In reaction CC@4.0 AGeV
) = Calibration of ZDC modules was based on using cosmic muons
Train ML to recognize empty
i . target events and then apply = To obtain a more uniform response of the calorimeter, a method was proposed for the
to experimental data. reconstruction of single-nucleon clusters
=> Single-nucleon clusters events: one spectator nucleon arrives at a given calorimeter
E,,, distribution in ZDC E,,, distribution in ZDC modules module, with an energy equal to the beam energy
modules with target without target
n Experimental data: Eclusler= Ecemralmudule N +E N cluster modules
ZDC energy in . . E -E
experimental data: ML approach is able to recognize and AN = e
: reject beam carbon events in ZDC :
£ sof C+C with ML g o Cluster types:
Sk {1 Empty argetwinm| & vl CCwith L energy spectra.
oo . ctCraw 1500 MC MB + BD trigger _
i o a[m]v]o]s|=[s[a[u]r [s]a[m]o]o]6]z]s]a]u]r [s]a[FTow=] 2] u]
Y A Simulation: s I o D T D Do o0 DOE O
wf [ ! : The energy distribution of events o | 6l 55 EEE slwfuls [o]s]s ]
wef - - measured in ZDC is shifted relative the Al ED ] IR ) E N - - = o IR Y XY FEB
5““5 Vl'w—ﬁ_ Mi b " dataObtainEd MC MinBias' - : 5: j: :|:|Z[:I: : : : Z: : :: :‘j:‘:]:‘:: : : : @ :*5 8 A;rs'l[nl:nln i5[8 |1 6
NI ™ T =" The calibration should be check?.
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Study of the ZDC response in CC@Q4AGeV

(Run 6) — Il Elizaveta Zherebtsova BM@N

Results of application single nucleon cluster calibration SEleCloniolevenTs larZD RV pimAtAVEEaClt

Distribution of the total reconstructed energy in the calorimeter in

modeling and in experimental data REBHSIUEED ERSE 1 S

Z coordinate of primary vertex (PVz): with cut on PVz:
-25¢cm <PVz < -23cm

Counts

Application of the one-nucleon
cluster calibration shows a
slighly difference in energy
spectra from cosmic muon
calibration - the calibration
was done correctly. w

Data
—— DCM-QGSM

Counts
Counts
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Conclusion

* Rejection of carbon events was made by machine learning approach and
cut on primary vertex.

* Cosmic muon calibration was checked with one-nucleon cluster calibration
algorithm, calibration is correct.

* Cutting out beam events by different methods, the energy spectrum in the
calorimeter does not match the simulation.

Future plans:

* Make the same procedures for Cu and Al target runs at 4 AGeV.

11
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Centrality determination in AUAU@4.5 AGeV.

with FHCal and forward hodoscope — | BM@N
Nikolay Karpushkin

Determination of centrality using Main goal

hadron calorimeters by ML methods 1. Train-test split Confirm approach capabilities.
Not to be used on real data.

Supervised approach

2. Train the model:

T AT r

Inputs: “ osr

® 1D arrays of energy depositions in calorimeter

calorimeter

modules (Energy surface) T, g
. 2 Ul?g
54 “pixels” to train ML algorithm Calorimeter energy surface (single event) ® Centrality class index (impact parameter label) <
-50
Use of simulation files: I i Model architecture:
Input parameters — modules positions and £ ]
energy depositions > mg dense_input: InputLayer l—.| dense: Dense H dense_I: Dense H dense_2: Dense I—DI dense_3: Dense H dense_4: Dense ‘
Target variable — impact parameter o0s
) e 3. Test model accuracy
Expected result: online trigger for X\ ”‘”[‘) o]
. L o eripher 8
centrality estimation . P
AuAu 4.5AGeV DCMQGSM Supervised AuAu 4.5AGeV DCMQGSM Supervised
£3 N a B3 =3 , - 1400 , , .
.,‘Nwr:a"zid ctinfusion Tam: l%i - impact parameter impact parameter resolution
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Centrality determination in AUAU@4.5 AGeV.

with FHCal and forward hodoscope — II BM@N
Nikolay Karpushkin

Unsupervised approach — Deep Embedded Clustering FHCal & forward hodoscope

* Additional detector placed in
g {Eig
o
o

the FHCal beamhole

1. Train autoencoder

* Measure charge of fragments at
very forward rapidity region

* Online trigger for minbias/
centrality selection available

3. Deep Embedded Clustering (' ' ):

L=KLPIQ)

R
I
Y8

a) Soft clustering of encodded data by Student’s t-distribution

b) Iteratively strengthen predictions by approximating the obtained distribution Q to the

LE Y=
auxiliary target distribution P : E
L 0 B e T o s iy -
11
Resolution: supervised, unsupervised, FHCal&Hodo Conclusions
impact ter resolution AuAu 4.5A GeV/c DCMQGSM . . .
e e ® Supervised&Unsupervised ML approaches are developped for centrality classes
A o imy rameter Aul lc . . . . .
§ oafr " e + determination with forward hadron calorimeters with beam holes.
© L i ]
- i = [ X . .
0.351— i S T o ® Forward hodoscope is designed and manufactured to measure charge of
E Ligt]
03F- I: | * ! « o fragments at very forward rapidity. A method for determining centrality using a
- t ersions ] . .
E o ki | 3 155 2 front hodoscope and a calorimeter is presented.
025_— .i fal =t | -~ unsupervised | g 5
F | -~ FHCal&Hodo | o . . .
02k ,,' AAAAAAAAAAAAAAAAAAA e g i ® The results of applying the approaches to BM@N simulation data were shown.
E B T o~ The centrality resolution and impact parameters determined by three methods are
0.15— - . .
E Tl ® | 25 5o 75 100 125 130 in a good agreement with each other.
= impact parameter [fm]
0.1 et et
C § v
0.05F SRR AL X Outlook
2 1 PP B I V2 i

L .10 5 30. N .40. 1 .50, i I60I i .70. i l80‘ P ne

CRRARY SR ® Further improvement of methods will be carried out. Git repository:

17
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Recent progress in A-reconstruction with

argon data

Used cut values ("source™)

Algorithm of cut optimization
Main idea

@ To search for a wide cut set

(=T Thed b Al
T A fem =1 T T 1. 1X, LL 1% & ("source™) for each target aimed at
:::: E:}: :: : - giving max. signal value (with
TFoALs i1 3 arbitrary background)
PATH k=] | = L]
wloe -] . @ Once the set is defined., to do a 1D
ELE R optimization over each geom. cut
Te o ot e T ("improved”) to suppress the

background with the minimal signal

[ P Y e T

SUPPression.

LSALee SUAN Lede CUR W HG

_ oCnl
e
i
DCazx
ArrH Inr then e ksrcund
Hez srruees s uead sorcoiee culs ez e s
L™
) AL IR S b IScas B
DUaD ml,  olleas &l -
ML AL 1 s Al ] RIHS Sy
C PSR ERATy BRAT BAR (RRTIL - 4l ~p
122602 DO DAL OCAD AT e Luswazurs an apgnel [-mznreaz:z
J
BT i Colbboration Moeeting of the BAM®G N Experiment at the NICA Facility i

Trigger efficiency (how to calculate?)

l

Wk o - Bl -

Horerires et e .wi

ok g R -

-Iu.T-{'-u b VBT Goh B (2

- -uu.u%u;m----.-
-
-t
-t
-t
-t
-
o lrunh-hﬂp’rru-l-l. Bl
bk wht -
@ Do for all trigger conaditions available ‘h"?.\“ taker J"T!HH FRariT.
= = —=
@ Aset of centrality hins is taken Intu: nC Comt S TRIGGER I O takert fT'-!.l‘Ti‘i der.
(muamiber of tracks participated in Vo) A
&> Backgraund is fitted with Chebyshes s _ . .
artl mal polymoms of 4 th order glving acoess @ MNom. aned 1l|n_||.| ﬂl.l-l[llt-'fjll 1Ia'|fa st w |1.|:;||:1. trkgger
to the fit covariamee matrix (to be wsed for error e e e
estimations) @ Innom. is applied a ot e number of counts of
@ Sig is caleulated via the back. subtmction in the :_ng'"awmch efficioney is estimatad (B 2,
sigmal region to avokd possible bias (not by fit!) .
T o oo bboation Moeoting of the BMGN Experiment at the NICA Facility 7
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Pavel Batyuk

BM@N

Result of optimization

vtk e A - p AR Irsariert mmax 5 - +pOCL

I varisn mass A" x4 pf AlGU PBSA)
PATH = 12 om
ﬂ DCAIZ = 0.7 cm
00— ! DCAZ = 22 am
DCA1 = 03 &m
500~ '
lg’_ Cowa® [
TG~
waf
B0 S I__' maf
. Numb, of .-\.’ = 250, 2481)
o S/ B = 0162 @.174) =
1 1
1T 1_!|3 1Z =
1] [y ' [l
Ll e ‘.'-n.n.rn.n-!tl"
|
+r e r_“_

Performed optimization allowed one to get the same set of cuts
(shown in figs.) for all targets and to see the signal for all
targets as well as for each target

Tth Collaboration Moeting of the BAMGN Exporiment at the NBCA Facility 3

Trigger efficiency (estimated by A" reconstruction)

[ i g 1 T i by 1S i
= | = = | | L]
| L +
-
L] L] LL] Loy = L] = 1, W L3l L = -y
ke e ot B L T et vy w1 L i Bty w15 U
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L 4 i
“F = wl | = —|—
b
- | ER
wl I
W W L) L1 L] .ﬁ:.v
AT AT = ATy a0 = AT 800 =
farsamerm = £nTenm  fAT L FER Lors LaT4Em =

BT + BINN) means beam trigger inchided and vnmber of conmts in barrel detector greater than W
BT + FIDNN) moans beam trigger inchsded and sumber of connts in rward silicon detector greater than W
BT + BD(M) + FDIN) means beam trigger inchsded awd mmnber of counts in barrel detoctor greater thoos B and

in forward silicon detector greater than N

Tth Collabaration Meeting of the BAGN Experiment at the NBCA Facility =




Recent progress in A-reconstruction with

argon data - I Pavel Batyuk

Taking into account obtained trigger efficiencies ... Looking at reconstructed A" in terms of PtY
@ Daosss for all targets @ Lower walise of first bin and wpper vahse of last
Imvariant mazs: A7 > + p (Al @ E""I""I ‘I';“:';':"" binx: (0.1, G3SY, (.38, LE) and l’»:;'..?”&';::?’ET.'.',.L:'H:LT.'L".EL";.’i"éﬁ It.'ngzts:l
10 g o =) PATH = 12 cm T, &l (-] @ Thie chosen 1 bins: (4.5, 1.8), (1.9, 1.7) and ®  For cach chasen bin (8 £+ AS) b estimatod
DCA1Z = 0.7 cm (1.7, 2.3)
oCAZ = 2.2 om
DCAT = 0.3 em 00 - Target: Sn
DAl = 1.2 em
P, =[0.1, 0.35] GeWe P, = [0.35, 0.6] GeVie p,-En__q 1.3] GeVic
-.Iﬁﬂ.'i - 1 ET) ol L T] of 57 - (EN o B of o m P DO
bl — o e .
o L W mo M e g
saar= ,J %‘. sl 'ﬁi il‘"u“;‘- e 'ﬁ -
Mass = 1.1760 Mass = 1.1157 N T ol # h o o +
Slgma = 0.0023 Sigma = 00022 - ¥
t Muint, of A° =628 ' Numb, of A% = 383 ) — = - ) —— - - g —— - -
e . " . ¥ = [0.5, 1.3] ¥=[1.81.7] Y =[1.7, 23]
i.- 115 1.2 911 -I_-'s 1.7 . -.Ijﬂ.\ - [ s wmafF -J1ﬂ.'\| =C10E o -.-#ﬂ.'\. - o
M e Geviie? M., -, GEVics anal- iy aol A el Fa
» ) N
i e e e,
Target: Al Cu Sn Pb ,,.,_.ff R TS L "W ol 4
Ny with (without) | 626 (363) | 1171 (643) | 1912 (942) | 1250 (5566) L ! K L
Inc. factor: 1.T2 1.82 2.03 2.25 1.1 118 .2 = 1.1 118 1.2 = 14 118 1.2

m Tth Collaboration Mecting of the BAM@N Experiment at the NWECA Facility 10 m Tth Collabaration Mocting of the BRIGN Expoeriment at thae NBFCA Facility 12

Looking at reconstructed A" in terms of PtY Conclusion
L Y
Tapet Tt A Tt Cu e Performed optimization allowed one to "elaborate™ the
— | wnnf —t= 7| —t - -
= - =0 o same set of cuts applied to all targets to see the signal
= s — = == i‘EE_I_ g': : from J"l”
" 1ox :;_; - — o Estimated trigger efficiency w.r.t. A" reconstruction
Ml w2 ' i i’ showed that triggers containing FID condition have less
efficiency if compared with those ones having BDD condition
Target Bn Targek:F b Target Sn Targst=F b
EE —+ E"“—_'_ EE - ot § ; s Produced A" spectra for different bins in (Y, I*;)-space
8- — "] o ' Pt — with estimation of nnmber of A" for each bin chosen.
" TR P "ok LT R T - m:m I:m
g ass : v Thank you for your
J J ttenti !
T g 7 s Whaee ] T £ Tamgt 7 T s AT = = a en lon -
[EN Y s & OF | T8 £ BF | el & 5 | AFE & - OE 13 IR EFCIEEEE A E
[Ty R IR EF- I EETIE 13 _ ¥ 40T + Fa | TR o+ 37 [ AT o+ a0
0 __ 11 T+ X1 | BEa + 340 | & = 35 | 30X + Ly _ 3% ] ESTILESENF N E

m m Tth Collabaration Mecting of the BAMGN Experiment at the NBECA Facility 14

Tth Collaboration Meeting of the BAM@GN Experiment at the WHCA Facility 13
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Coffee break — all participants BM@N
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The status of identification in Argon run,

TOF400 — |

BM@N
BM@N S
Content Content

* Wide CSC residuals for Data at p<1 GeV/c
» Dependence of CSC/TOF400 residuals on P

* Taking into account the dependence of
CSC/TOF400 residuals on p

* New TOF400 efficiency results
* Detailed GEM geometry

* GEM efficiency
* CSC residuals in MC
« TODO

» <dXgen>(p) compensation for Data and MC and
Ocen(p) sSmearing for MC

Vasilii Plomikov, 19.04.2021 2 Vasilii Plomikov, 19.04.2021

"M@N Detailed vs simple GEM geometry

), electronics
(green) were added for each M sensitive volume

* Broken station was added
* Detailed geometry from D. Baranov

Vasilii Plotnikov, 19.04.2021 10

Vasily Plotnikov

20.04.2021 A. Zinchenko

BM@N

CSC residuals for Data

I Runs 4649-4658, Z___->Z,, -3, slalion 10, D<p<1.1 GeVic 1
csc

I Runs 46494658, Z___>Z, -3, station 10, 1.1<p<5 GeVic

1200——1 I — 1 25000
1000}~ | : — b . |
i | mean = -1.45 cm| 20000}
800f— + } ! p—t | + mean = 0.12cm
| | o=3.42cm i 15000} g .
600 " f b F o =1.08cm
| 10000~
400
2oof o 5000f-
q | | 1 | 1 ! | Q’ 1 1 1 1
-50-40-30-20-10 0 10 20 30 40 50 -50-40-30-20-10 0 10 20 30 40 50
dXcger €M Xcger €M

The CSC residuals not Gaussian. The tails are very wide. Especially for
0O<p<1.1 GeV/c

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

0-0<p<1.1~30-1.1<p<5

The number of low momentum tracks (O<p<1.1 GeV/c) <10% of all
tracks (O<p<5 GeV/c)

Vasilii Plotnikov, 19.04.2021 4

BM@N Taking into account
detailed GEM geometry

Material budget in the BM@N, Integrated radiation length, XiX0 [%] Material budget in the BM@N, Integrated raciation lengih, XIX0 [%]

£ = F T
k=4 2 . i i
=~ 8 90 = 8 :
] X/X0~17%
80 ; ; 4
70 40| .
60 20
50 of—
40 20|
XfX0<0.1% a0 F X/X0~32%
60" 20 60
T J— AU PR SN SUNSN USSR S PT) [T S S S S SN SO AU OSSP
PPN T B N B N 100k [
-100 -80 -60 -40 -20 o 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
x [om] xfem]

Material budget is calculated using straight tracks from the target

Material budget has been significantly increased in GEM detailed
geometry

Much of the material budget comes from frames around the beam

hole
Vasilii Plomikov, 19.04.2021 11

13



The status of identification in Argon run,

TOF400 — Il Vasily Plotnikov BM@N

sm@n CEM residuals compensation and smen CEM residuals compensation and
smearing for Data and MC. o_ (p) smearing for Data and MC. <dx=(p)
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Bm@N GEI\/I6‘eff|C|ency, 5<p<2 GeV/c BM@N CSC residuals in MC

tess) e Data
B Qo
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+ I 2 +
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1S e o ez Detailed GEM
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Current Progress in TOF700 Particle

|dentification in Argon data run 7 - | BM@N
Lalyo Kovachev

Argon data run 7 TOF700 Particle Identification chain

Ar beam 3.2 GeV/n
Targets Al,C,Sn,Cu,Pb

—

For Data and MC we use the same Identification chain TOF400 DCH1 TOE700
DCH-1,2 Gem
MWPGC For MC we use DCM QGSM Generator 51
T,T
BMDI I DZOI Si-GEM(data) tracks from V. Plotnikov

tracks from DCH group

.
AR o TOF700 hits from Y. Petukhov
: sp- oF-400,700 ) .
S Siplanes 1 ECAL Si-GEM tracks are extrapolated to the Z-position
and matched against the tracks
Schematic drawing of the location of the TOF700 on the BM@N setup Successfully matched tracks are extrapolated to the TOF400 and TOF700 planes

and matched against the TOF400 and TOF700 hits

DX Corrections [Fitsiicoman] DX Corrections DCH1

i
§ \ Before After
b FitsliceMean | 1| FitsliceM 1}
g £ r FitsliceMean £ FitsliceMean
= s Entries 38 S [Entries 38
& - Sa- e | T 4 sibes o
IS o
e T a a
~— &3 & 3
R R R T AT SRR ERR R A
b0.511.522.533.544.55 2 2

FitsliceSigma
2 | == ! !
x = A3 o
S- Eagtsianil TRsell Siemmemge \ TR T EEEEE ST B e A ae
The resulting dependencies Gaus mean and si 1.5 o p/q, GeVic/q p/q, GeVic/q
1

are fitted with a polynomial function pol9

Based on these functions, in further analysis we performs o.s¢ Good corrections results!
- - i alonnabinna o b 1 ' | FERE FENN FERTY - - - oTH
Cr?rrgcctllggs on X coordinate for GEM track extrapolated to % 0.5'1'1.5'2'25 3 354455 Negligible shifts of mean values of the order of a few millimeters.
the
5 6
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Current Progress in TOF700 Particle

|dentification in Argon data run 7 - |1

Lalyo Kovachev

DX Corrections TOF400

Before
FitsliceMean
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T N
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K
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Mean 4.421 [

Sid Dev  3.338 T =

Pl
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DX Corrections TOF700

After
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Negligible shifts of mean values of the order of a few millimeters.

New Momentum-based
Si-GEM-DCH
Matching Ciriteria

-
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19.04.2021

778 9 10

p/q, GeVi/c/q

DxDCH1, cm

TOF400 DCH1 TOF700

Gem I
T

Matching criteria:

+20Dx,

+2o0Dy

Losal
5 6 7 8 9 10

p/q, GeVic/q

11

A. Zinchenko

DxTOF700, cm
© a N W A

E 11 11 saalesy i 11 saaaleay
0% 123 4 5 6 7 8 9 10
p/q, GeVic/q

5 6 7 8 9
P/qs GeV!C/q

New Momentum-based
Si-GEM-DCH-TOF700
Matching Criteria

TOF400 DCH1 TOF700
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uid HH I |_|

=] 400
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I 300

= 1
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Matching criteria:
t20Dx, 20Dy

Much narrower Dx in low momenta for TOF700




Current Progress in TOF700 Particle

|dentification in Argon data run 7 - |11
Lalyo Kovachev

‘ XY-Efficiency for a good track Si-GEM + DCH
matching with hit TOF700.

Beta vs momentum

We check the (m/q)? of each track, reconstructed by each system,
to see if it is within a peak that corresponds to the same particle hypothesis

19.04.2021

A. Zinchenko

|
~__TOF400 TOF700 Overall a very good efficiency with a
o ’ | aso - — D 1000 minor edge-effect inefficiency
“ ~la00 TS — Data MC
350 0.8 K 4 i Efficiency GEMADCH4 TOF700 vs XY G000 GEM:DCH tracks (EXP) Efficiency GEMOCHLTOF700 v3 XY good GEMADGH tracks (MG DGH)
300 4 = ' . "
250 0.6 600 g :z;_ - - 09 g 50? oo
- E 08 B0 g - 0.8
w o d ™ 7 e N gl
100, gl e 200 2:?'_ - .o o =E < o
50 - ? i = - u'4 DE_ 1 0.5
% 12 3 45 6 7 8 9 0 ° % 1 2 3 4 5 6 7 8 9 i0° 3 0s i -
p/q, Gev/c/q p/q, Gev/c/q E s "OE— .
E o - -
Input Gem tracks are filtered through New matching criteria allows to identify . 705 £ g ey 705 - i ; £ :
Drift Chamber but a lot of tracks more particles in low momentum intervals X. cm X. em
which enter in to TOF400 acceptance and improve particle separation 2 4
do not enter in acceptance of Drift Chamber in TOF700 detector
Decreased efficiency for negatively charged particles
due to not optimal calibration due to low statistics. 15
. This is understood and will be fixed.
Particles mass square of common tracks of
momenta below 1.5 GeV o4 . . .
TOF 700 Matching Efficiency
TOF400 TOF700 92
hMassQ1_5GevTOF400common } | Q1_5GevTOF7 on }
E Plteaser S E hMassQ1_5GevTOF700comman 90
r Entries e L Entries 2683
L |n p owor o LI p . corme 88
2 malt 21.62/19 2 ** / ndf 2215/ 16
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L o CET e L Sigma 0.05273 £ 0.00085
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10; Jl E
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F S r
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.. 11 1
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-0.50 05115225 3 3.5 4 4.5 -0.5005 115225 3 3.5 4 4.5 goodtracks goodet tracks idf tracks
(m/q)?, (GeV/c?/q)? (m/q)?, (GeV/c?q)? DATA MC Correct Identified
90.2% 91.7% 83.1% (of ~16% common)
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Analysis of fragment production in C+p

reaction on the SRC data —

1. Carbon beam

The SRC experiment

2. Liquid Hydrogen Target

3. Two arms register protons

Trigger LH | Lead 1 | Lead 2 | Lead 3
SRCT2 19.29 0 0.80 0.37
SRCT 5.75 0 0 0
SRC1 0.61 0 0.27 0.51
SRC2 0.56 0 0.33 0.22
SRCIT 0.55 | 25.67 0.39 0.34
SRC NIT 1.16 0 0.35 0.30
SRC BT 0.52 0 0 0

Table 1. Statistic in the experiment

(millions)

60000
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20000
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GEMs \
"\\
DCh1  DCh2 nc
MWPC uwpc
Target
=l - |
BCIBCG " i lll'l.yﬂn;
TOF100
x2 l/ sp 41
Y2
GEMs / LAND
TOF400

Fig. 1 The SRC facility

4. Patsyuk, M., Kahlbow, J., Laskaris, G. et al.
Unperturbed inverse kinematics nucleon knockout
measurements with a carbon beam. Nat. Phys.
(2021).

https:/idoi.org/10.1038/s41567-021-01193-4
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Calibration of BC triggers

) "0.01 0,02 0.03 0.04 0.05 0.06 0.07

X

Fig 3. Mean energy loss of events
in BC3 and BC4

19.04.2021

1. Simple ION generator was used for
calibration

2. Calibration was done by H, Li and C peaks

3. Parabolic model of calibration used

— g xx? —
z,,=axx’+bxx+c,x=vEloss,.,*Eloss .,

I Andrey Driuk

Beam counters (BC triggers)

BC3 and BC4 tri

ers were used in the

experiment for:

1. events selection

2. total event charge estimation

Status:

a) Geometry of BC triggers was added in
simulation and reconstruction

b) We implemented classes (based on
Nikita Lashmanov’s files) that write MC
points in simulation and hits in
reconstruction procedure

c) We also calibrate BC3 and BC4 in order

TOF400

GEMs
Al \\
N\
il DCh1  DCh2  ZDC
MWPC HWP( MWPC MWPC
Sty i
BC3 BC4 .Inllyzina
@ /, el
2
Gsuls// LAND
TOF400

Fig 2. BC triggers in the facility

Calibration of BC triggers

to find charge
15000 e
10000
5000~
% 2 4 6 8 10
Charge [q]
Fig 4. Calibration for ION
generator and QGSM

A. Zinchenko

Rigidity GeV/qg/c

14] '02
12
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T

PN s o ®

123 456 7 8
Charge [q]

Fig 5. Fragments in simulation
generator - QGSM 7




Analysis of fragment production in C+p

reaction on the SRC data — I Andrey Driuk S

Alignment of arm detectors in experimental data

‘—belnr
—after

E
1. The both arms were = 300
aligned as a whole 3 200 ‘
4
system. 100 >
2. Then the each arm 80 0 10 Vi, em '
were al igned Separately. dylcml E\'Z\‘lecmmnlcudh)'lealann‘rigmaﬂnandlugmenl:
E 200 ;
-
5
2 100
Fig. 6 Residuals in TOF I T gy g | e gy (50 i
; 2 i i 00 -750 -700 -650 -600 -550 -500 T
Before (blue)/after (red) o fgeentl e % o o 20 e
dx [em] dy [cm] 2 E
8 Fig. 9 Vertex reconstruction for the liquid hydrogen target 11
Plane of the reaction Summary
1. BC triggers were added in simulation and reconstruction procedures.
i 2?
How we can be sure that arm detectors register protons? Events could be selected by outgoing charge in simulated data.
1. Analysis of time from TOF detectors - not finished yet .
2. Arm detectors were aligned by two-step procedure.
2. p-balance - we suppose inelastic scattering, protons have to be in one plane i .
3. Vertex reconstruction procedure was modified. Good agreement
between reconstructed vertex and target schemes is seen.
X p* p* and “B - the first plane with normal n, 4. Good estimations of the reaction plane angles allows us to investigate
. * and B - the second plane with normal n .
Beam *C // ug P P 2 p-balance of the reactions
\\Ff o - between the normal and x axis .
B - between the normal and y axis Acknowledgments: We are extremely grateful to Alexey Stavinsky
. Y - between the normal and 2 axis and Mikhail Kapishin for their help and advice.
Fig. 12 Expected reaction 14 16
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Application of the Vector Finder toolkit for

track reconstruction in BM@N — | BM@N

Alexander Zinchenko
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Abstract—A track reconstruction based on a co ined i ial search for track candidates,
ie. inati of hits ing to a track, is The i s been imple- s | _StsPoint.fX:StsPoint.fZ {(Entry$<1000} }
mented as a Vector Finder toolkit ini a track reco i and tools to deter- o =
mine hit f (a priori i for the track search. Track reconstruction results for high -
multiplicity simulated events (~ 1000 particles in th are shown ing good per- >
ofthe .
DOI: 10.1134/S1547477 121010131
106 accesses for 2 months Field: ~0.6 T
—80— i i i L L i T A
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Z,cm

19.04.2021 4
19.04.2021 s

Hit acceptance window size

I
®
3z

Current tracking strategy

%
H
Z

D(tan_y) on consecutive stations
Parabolic extrapolation in X-Z plane
Start from the last station and go upstream.

Start from the last but one, etc.
Allow missing station (jump over one station).
Perform 6 passes:

1. Narrow windows, >= 6 hits
2. Narrow windows, >= 5 hits
g 15— Parabolic track extrapolation to stat. 4_|—— 3. Wide windows, >= 6 hits
:% 10 4. Wide windows, >= 5 hits
e 5. Wide windows, >= 4 hits
ol 6.

Wide windows, >= 3 hits
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|
o o o
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Application of the Vector Finder toolkit for

track reconstruction in BM@N — 11 BM@N

Alexander Zinchenko

Reconstructible tracks: = 3 points in sequence
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Summary and outlook

v" Vector Finder toolkit has been adapted to BM@N central
tracker configuration in run6.

v It demonstrates some improvement over the CAT package.

v The plan is to try to adapt VF to configurations of runs 7 and
8 as well as to use more realistic detector geometries with
passive material.

19.04.2021
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v Analysis efforts in several directions: Run6, Run7 PID, Run7
V0s, SRC, preparations for future runs.

At last we can see a light at the end of the tunnel.
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