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The BM@N experiment 

Data:

● run8 Xe-CsI @3.8A GeV 

(24.04.0, 24.12.0 and 25.04.0)

● VF tracking was used

QA Run-by-Run: 

● Tracking system GEM+FSD

● BC1, BC2, FD, BD

● FHCal, FQH, ScWall

● TOF-400, TOF-700
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Difference between prod: TOF-700 (run 8005)

prod. 24.04.0 prod. 24.12.0

prod. 24.04.0 prod. 24.12.0

prod. 25.04.0

prod. 25.04.0
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Difference between prod: FHCal

24.12.0 (prod.)

25.04.0 (prod.)

Change units of energy measurement in FHCal (MeV -> mip )

dN/N



QA Run-by-Run: runs rejection

Procedure:
● Averaged (or fit parameters) observables are calculated for each run

● the mean (𝜇) and standard deviation (𝜎) are calculated as a function of RunId

 , where i - RunId number and N - total numbers of runs

● beyond ±3𝜎 away from global means - bad runs

y
8005

~60

y
8213

~98
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● Physical runs
● CCT2
● More than 1 track in vertex reconstruction



Event selection

Run 
8005

All Runs
● Xe+Cs 3.8 GeV
● Production= last
● Physical runs
● Triggers: CCT2
● Remove BadRuns
● Corrected on <VtxX>, <VtxX>, <VtxZ> for each RunId 
● Event selection:

○ More than 1 track in vertex reconstruction
○ VtxR < 1.0 cm ( sqrt(VtxYcorr

2 + VtxXcorr
2) < 1 cm )

○ VtxZ < 0.1 cm 
○ Apply graphics cuts 
○ Remove pileup (from Oleg Golosov)
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Developed a converter for dst(+digi) format in .tree.root (root TTree):

● variables and selection criteria required for analysis

( https://github.com/DemanovAE/Final_codes_bmn )

Variables:
● RunId

● trigger

● Information from bc1, bc2, vcs, fd, bd

● digits: tof400, tof700, gem, fsd

● SiBT: HitXYZ, HitStation, TrackParameters

● Primary Vertex

● GlobalTracks

● fsdTracks

● ScWall, hodo, fhcal

● multiplicity

● …..

digi
dst

convert .tree.root

basic distribution,
QA run-by-run,
run corrections,
etc.

.root file with all 
run-by-run corrections, 
pid functions, centrality, 
etc.

QA framework
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https://github.com/DemanovAE/Final_codes_bmn


QA framework: scripts
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● Draw Run-by-Run distributions:

● Run-by-Run correction of the x, y and 
z positions of the reconstructed vertex 
(multiplicity)

● Additional cut for pileup run-by-run
(GEM digits vs NTr, FSD digits vs NTr)

More details in 
http://indico.oris.mephi.ru/event/315/contribution/1/
material/slides/0.pdf

Def After shift

http://indico.oris.mephi.ru/event/315/contribution/1/material/slides/0.pdf
http://indico.oris.mephi.ru/event/315/contribution/1/material/slides/0.pdf


QA framework (example)
QA code: https://github.com/DemanovAE/Final_codes_bmn/tree/main/QA_macro
Selection:

Define variables: 

Add 1D histo:

Add 2D histo: 
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Conclusions

● Comparison of productions:

○ Incorrect matching for TOF-700 - Solved! (prod. 25.04.0)

○ Change MeV to mip for FHCal

● Draft note and framework for QA are presented 
(https://github.com/DemanovAE/Final_codes_bmn.git and 

http://indico.oris.mephi.ru/event/315/contribution/1/material/slides/0.pdf)

Thank you for your attention!

https://github.com/DemanovAE/Final_codes_bmn.git
http://indico.oris.mephi.ru/event/315/contribution/1/material/slides/0.pdf


backup
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<U> = 3370, T~const

Multiplicity & RunID: Effect of voltage

by Igor Rufanov

<U> = 3450, T ~ const

Strong dependence of multiplicity on voltage.
Run-by-run corrections are required!
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<U> = 3370

Multiplicity & RunID: Effect of temperature
<U> = 3370



Mult vs RunId: Shift and re-weight (zero bins eval)
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Def After shift

RunId
ref

: 8120-8170 

Extract the high-end point of refMult 

distribution in each RunId via fitting the 

refMult tail by the function: 

f(refMult) = A*Erf(-σ*(refMult-h)) + A

refMult can then be corrected by:

refMultCorr = refMult * h
ref

 / h(RunId)
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QA Run-by-Run: SiBT (old)
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Station 1 (0) Station 2 (30) Station 3 (60) beam tracks (x,y)

7835



QA Run-by-Run: SiBT
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● QA run-by-run the SiBT are in progress

Station 1 (0) Station 2 (30) Station 3 (60) beam tracks (x,y)

7495



Difference between productions: FHCal (7800-8300)
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Old prod (VF) New prod  (VF)

There are problems with the FHCal data 
when using the VF production - Solved!



Difference between productions: vertex reconstruction
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Changes in tracking?

Old prod
New prod

Vtx X Vtx ZVtx Y

NDF

𝝌2

𝝌2/ndf

(7800-8300)



QA Run-by-Run: GEM+FSD

21We don't consider Runs below 7000



QA Run-by-Run: vertex position

Bad Runs: 7326, 7417, 8201 22



QA Run-by-Run: vertex quality

Bad Runs:  78033, 8204, 8205, 8209, 8210, 8211, 8212, 8213 23



QA Run-by-Run: BC1, FD

24Plans on future: calibrate factor for each RunId



QA Run-by-Run: FHCal and FQH
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QA Run-by-Run: Tracks

Bad Runs: 7843, 7932, 7933, 7935, 7937, 7954, 7955, 8247
26Significant run Id dependence
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QA Run-by-Run: Tracks
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<p
T

> GeV/c <η> <φ> 

Significant run Id dependence

Bad Runs:  6980, 6992, 7417, 7520
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QA Run-by-Run: Tracks
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Square mass

TOF-400 TOF-700
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QA Run-by-Run: proton
Fit of each run ID with Gaus
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We have a room for improvement after TOF calibration
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Runs 7000-7800 are in progress…
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QA Run-by-Run: π+

Fit of each run ID with Gaus
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QA Run-by-Run: π-

Fit of each run ID with Gaus
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Runs 7000-7800 are in progress…



Production information

Run8 Xe-CsI @3.8A GeV 

● dev (old):

○ /eos/nica/bmn/exp/dst/run8/dev_vf

○ ~14000 files (7800-8300)

● 24.02.0 (new):

○ /eos/nica/bmn/exp/dst/run8/24.02.0

○ ~29000 files (6600-8300)
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QA Run-by-Run: TOF-400 and TOF-700

34We don't consider Runs below 7000



Basic selection
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Using the new pile-up cuts, we have twice as many events.

For QA Run-by-run used: 
● CCT2
● More than 1 track in vertex 

reconstruction



QA Run-by-Run: BC1, FD

36Plans on future: calibrate factor for each RunId



BC1 Integral cut improvement

37

See the talk of I.Segal for details

● CCT2 trigger
● More than 1 track for vertex reconstruction

BC1 new cut

Old cut

New cut

We have more events after the New cuts



Additional pileup graphic cut

● Graphic cut was performed to throw out all event unusual behaviour:

STS
max

(N
tracks

)=4.56033e-05*N3-0.0518774*N2+19.4203*N+188.248

STS
min

(N
tracks

)=-9.62078e-05*N3+0.0332792*N2+4.81632*N-74.0087

● Difference: 

BC1 old cut BC1 new cut
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