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The BM@N experiment

Magnet SP-41(0)
Vacuum Beam Pipe (1)
BC1, VC, BC2 (2-4)
SiBT, SiProf (5, 6)
Triggers: BD + SiMD (7
FSD, GEM (8, 9)

CSC 1x1 m* (10)

TOF 400 (11)

DCH (12)

TOF 700 (13)

ScWall (14)

FD (15)

Small GEM (16)

€SC 2x1.5 m" (17)

Data: |
e run8 Xe-Csl @3.8A GeV B \ J
(24.04.0,24.12.0 and 25.04.0)

e VF tracking was used

QA Run-by-Run: ull w |

OD0eEEREOd DO REOOOOBEEBEERDO

Beam Profilometer (18)
e Tracking system GEM+FSD ESE;ZO)
HGN (21)

e BC1,BC2, FD, BD
e FHCal, FQH, ScWall
e TOF-400, TOF-700
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Difference between prod: FHCal

dN/N
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dN/N

QA Run-by-Run: runs rejection . Efgf;ca' runs

e Morethan 1trackin vertex reconstruction

Procedure:
e Averaged (or fit parameters) observables are calculated for each run
e the mean (1) and standard deviation (o) are calculated as a function of Runld

N Ry
= % Z Yi o = % ,wherei- Runld number and N - total numbers of runs
i=1

e beyond £30 away from global means - bad runs
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Mean Vix, (mm)

Event selection

Vix,, (mm)

o Xet+Cs 3.8 GeV
e Production= last
e Physical runs
e Triggers: CCT2 3
e Remove BadRuns E s
e Corrected on <VtxX>, <VtxX>, <VtxZ> for each Runld 2o
e Event selection: -
o More than 1 track in vertex reconstruction -05
o VitxR<1.0cm (sqrt(VixY_ 2+ VixX_ %) <1cm) sl
o VixZ<0.1cm
o  Apply graphics cuts
o Remove pileup (from Oleg Golosov)
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QA framework

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

convert J

digi

dst ree.root

_I\
_l/

.root file with all

run-by-run corrections,
pid functions, centrality,

etc.

Developed a converter for dst(+digi) format in .tree.root (root TTree):

e variables and selection criteria required for analysis
( https://github.com/DemanovAE/Final codes bmn)
Variables:
e Runld
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

& vcbTdcValues

i & trCharge
2 & tof700hiT

& gemDigits

5 & simdMult

. & trChi2

&VD(Y

& trChi2vix
% vixZ
& 1of700hitRefindex

.. %] ttdom

% fdNSamples
& vetTdcTimes

3 %"P

; % trLength

& hodoModQ

& hodoModld

& scwaliModQ

& 1of700hitResY

& 10f700hitResX

& tof700hitL
Atof700nitPos

3y tof400hitRefindex
i tof400hitResY

& tof400nitResX

% scwallModld

R tof400hitT

& 10f700Digits
Atof400nitPos

& 10f400Digits
H]beamTrackParameters
& beamTrackB

& beamTrackChi2
,& beamHitindex

& beamHitStation
AbeamHitXYZ

,& trM2Tof400

,& stsTrackNhits

’ stsTrackChi2Ndf
HstsTrackMomentum
ﬂgbbamadnCovMamx
JAltrParamLast
HltrParamFirst
HstsTrackParameters
&stsTrackMagField
& fhcalModE
HstsTrackCovMatrix
HtrPos450
AltPosLast

& vetintegral
HlscwalModPos

& stsDigits

% bc1tNSamples
#tof700hitResCalc
& 1rTof700hit

& vctNSamples

& trBetaTof400

% vesTdcValues

& vixChi2

& vesintegral

& beamTrackNDF
& vebintegral

& be1tTdcTimes

P AT ST e
; &bc! tTdcValues

Q bcitintegral
¢ tot400NiL

& trNdf

& bci1sNSamples
% bc1sAmpitude
& trTof400hit

& vixNtracks

& runld

& vetTdcValues
& vixNdf

& vesAmplitude
& bcibintegral
Fyevid

& fhcalModId
h triggerMapBR
& vesNSamples
& trNhits
AlthcaodPos
h stsTrackNdf

H & bc1bNSamples
.. ¥ globalTrackParameters
H & vesTdcTimes

& beisTdcTimes

i & bcisintegral

& bcibTdcValues

. & bdModAmp

&mggerMapAR

1. & trM2Tof700

& fdTdcValues

Q trBetaTof700

» bdMuit

& bcisTdcValues
& bc1tAmplitude
& bc1bTdcTimes
& bc1bAmpltude
3 vixX

& vetAmplitude

& vcbNSamples
& vcbAmpiitude
& vcbTdcTimes

& fdIntegral

& fdAmplitude
#)hodoModPos
& fdTdcTimes

% bdModld 8
#H]to1400nitResCalc
#trDca


https://github.com/DemanovAE/Final_codes_bmn

QA framework: scripts

. . . z F T T T T T T T ] w 22 :—
e Draw Run-by-Run distributions: i 2 L
-
™ R S
E 3 18
orf ] 1
O e s e 7 8 9 10 7000 7200 7400 7600 7800 5000 “§200
Vtx x%/NDF beyond +3c: 7135, 7136, 7137, 7138, 7415, 7417, 7604, 7735, 8029, 8030, 8031, 8032, 8033 Run ID
. ) After shift
e Run-by-Run correction of the x, y and
z positions of the reconstructed vertex
(multiplicity) ol

e Additional cut for pileup run-by-run
(GEM digits vs N, FSD digits vs N )

GEM digits

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

oul | 1 1 1 1 1
200 250 300 350 400 450 500 9
N tracks


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:




Conclusions

e Comparison of productions:
o Incorrect matching for TOF-700 - Solved! (prod. 25.04.0)
o Change MeV to mip for FHCal

e Draft note and framework for QA are presented

(https://qithub.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!
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dN/N, refMult

dN/N, refMult
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Multiplicity & RunlD: Effect of voltage

<U>=3370, T~const

Run Id 7310-7500
; run
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0 50 100 150 200 250 300 350 400 '?3450 50:7815-7826 | 3450:7921-80043457:8005-8426 G it Bl i
N tracks B
19:7758E7814 - 8313-3316
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< N tracks for VTX>

24

22

20

18

16

14

Multiplicity & RunlD: Effect of temperature
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Mult vs Runld: Shift and re-weight (zero bins eval)

After shift
Runld__:8120-8170 o
Extract the high-end point of refMult o *
distribution in each Runld via fitting the = ; 3
refMult tail by the function: oL
8 I Sh i
3 iE 21
f(refMult) = A*Erf(-o*(refMult-h)) + A 59 E 08
0 I 0z |
refMult can then be corrected by:
= 190 E T T T T T T T 3 =z T T T T T T T T]
refMultCorr =refMult *h__./h(Runld) @ :jz 3 E 3 B ! ]
150 - 3 160 |- .
" g— _g 140 :— —:
130 = L ]
120 i— —i 120 :— —:
_70I00 72I00 74I00 76I00 78I00 80I00 82I00 84I0_0 70I00 72I00 74I00 76I00 78I00 8()'00 82I00 84I00
Run Id Run Id
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N events,%
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Mean x (cm)

Mean y (cm)

QA Run-by-Run: SiBT (old)

Station 1 (0)

y {em)

S L N w

n

AT T I PR PR FEUTN PR FETT SR FT
= 9 = 4

X {cm)

Y PRSPV P SPUNT S S SST S [ SPUT S S S0 O S U I S RO Wy
6800 7000 7200 7400 7600 7800 8000 8200 8400
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Station 2 (30)
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Station 3 (60)

AR LAY

n
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% 4 3 2 - 4
x {cm)

Bl b b b L L L L 1
6800 7000 7200 7400 7600 7800 8000 8200 8400
RunID

AP RPN PP S T S NSRS OSSN [ S S O ST S T AP
6800 7000 7200 7400 7600 7800 8000 8200 8400
Run ID

1/



QA Run-by-Run: SiBT

Station 1 (0) Station 2 (30) Station 3 (60) beam tracks (x,y)
7495
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e QArun-by-run the SiBT are in progress
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<E> (MeV)

counts

Difference between productions: FHCal (7800-8300)

5000
4500
4000
3500
3000
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2000
1500
1000

500

Old prod (VF)
1 T LERCERL T WL N A R O | T 3
T S s -...2
E— Ly 3 4 1 PR ST ST SR [T TR TN ST SN Y ST TN SN TN [N TN S SN SN N —é
7800 7900 8000 8100 8200 8300
run ID

lIlIIIllIIIlIlIIIllIlIlIIIIIIIIlIlIllIII

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

E (MeV)

<E> (MeV)

New prod (VF)

4200 7 ' " ' L
4000 - =
3800 - =
3600 . —=
00 £ Saae IV o i 3
3200 - . . .?‘.‘w“." =
3000 - . . : =
2800 = S * _ =
2600 F- "o " =
2400 E- ’ =
2200 £ TR T IR T TR u T
7800 7900 8000 8100 8200 8300
run ID

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

dN/N

Difference between productions: vertex reconstruction
(7800-8300)

0 04 = T T 1 1 1 = z : 1 1 1 : z 0 12 —_ 1 1 1 1 1 T T _—
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QA Run-by-Run: GEM+FSD

GEM digits:

5000 £ ; 5000 s
3 T k : 107 P E : 10
4500 | = 4500
4000 E- i 5 4000 - 6
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0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500
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We don't consider Runs below 7000 21



Mean vix, (mm)

QA Run-by-Run: vertex position
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QA Run-by-Run: vertex quality

Mean N tracks for vtx
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Bad Runs: 78033, 8204, 8205, 8209,8210,8211,8212,8213
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QA Run-by-Run: BC1, FD
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Plans on future: calibrate factor for each Runld

<FD Amplitude>
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QA Run-by-Run: FHCal and FQH
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QA Run-by-Run: Tracks
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QA Run-by-Run: Tracks
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QA Run-by-Run: Tracks

A EI 1 1 1 1 1 IE ’g 55,__] 1 T 1 1 1 I_:
:'2 6.4:— —: 3 55_ —E
T = = 3 - . 3
c = 3 <<.t> 45 3
v 3 = o = =
- = c “E E

ERPR. W o, N A 3 SN S ) S " 3 = 3

= = E. E

= 3 —

— = Y =

= 2.5 ii. =

E 2| =

C 1 13 E .

~J
Sk

PR TR S T TR S T T ST T TR N S T PR R S T T W T N N1 PR R N TR ST R T ST S T T SN W1 PR SR SR N T T T N T Y
7000 7200 7400 7600 7800 8000 8200 8400 000 7200 7400 7600 7800 8000 8200 8400
run ID run ID

7000 T

6000 10°

counts
counts

5000

4000
108
3000

2000

[y
o
~

1000

-
=Y
-y
or
-y
(=]

o

o IIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIII

N-IlllllIllIIlIIIIIIIIIIIIIIIIIIIIII

°_||||||

A P |
1 2 3 4 5 6 7 8 9

0
N hits DCA_ (cm) 28



Sguare mass
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QA Run-by-Run: proton

Fit of each run ID with Gaus

0.5 < p < 2.0 GeV2/c* Runs 7000-7800 are in progress...
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We have a room for improvement after TOF calibration 30



QA Run-by-Run: t’

Fit of each run ID with Gaus
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We have a room for improvement after TOF calibration
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QA Run-by-Run: it

Fit of each run ID with Gaus
0.2 < p < 1.5 GeV?/c*
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Production information

Run8 Xe-Csl @3.8A GeV
e dev(old):
o /eos/nica/bmn/exp/dst/run8/dev_vf
o ~14000 files (7800-8300)
e 24.02.0(new):
o /eos/nica/bmn/exp/dst/run8/24.02.0
o ~29000 files (6600-8300)
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QA Run-by-Run: TOF-400 and TOF-700
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Basic selection

IIIIII T 1171

1 IIIIIIII 1 IIIIIIII 1 IIIIIIII 1 IIIlIu] 1 IIIIIIII 1

200 300 400 500

N tracks

297.5M (62 %), CCT2 trigger, nTrVix > 0

128.2M (27 %), 1 ion in BC1 (old)

228.4M (48 %), diff between BC1 and FD =1 (new)

]

202.5M (42 %), Add cut: StsNTrDiggit vs mult

For QA Run-by-run used:

e CCT2
e More than 1 track in vertex
reconstruction
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QA Run-by-Run: BC1, FD
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FD Integral

BC1 Integral cut improvement See the talk of I.Segal for details

e CCT2 trigger
e More than 1 track for vertex reconstruction

soorf® m BC1 new cut
i @ 3000 -
o0 Old cut . S ;
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250 ] 2000

New cut

102
200

150
10

100

T T T T T [ T T T T [T T T T [T T T T [T T T T [T T T T[T T 17T

50

= il.Ee j sopeap wd mp g oy ope| gy oy o |
200 250 300 |
Tracks multiplicity

-1- ‘L J ] =42 | -] ‘ s O | | S ‘ L 111
200 250 300 350 400
BC1S Integral

We have more events after the New cuts
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STS digits
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Graphic cut was performed to throw out all event unusual behaviour:

STS (N,  )=4.56033e-05*N3-0.0518774*N?+19.4203*N+188.248

max" tracks

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

STS . (N

min® “tracks

Difference: 38



