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The BM@N experiment

O Magnet SP-41(0)
B Vacuum Beam Pipe (1)
_ m BCY, VC, BC2 (2-4)
Data: M SiBT, SiProf (5, 6)
e run8 Xe-Csl @3.8A GeV Run Id: W Triggers: BD + SiMD (7)
W FSD, GEM (8, 9)
o 6600-7800 (new) @ CSC 1x1 m’ (10)
O TOF 400 (11)
o 7800-8300 (old) O DCH (12)
: @ TOF 700 (13)
e VF tracking was used » Scwall (14)
a | FD (15)
e , @ Small GEM (16)
T O CSC 2x15 m* (17)
. (1)
QA Run-by-Run: ) | B Beam Profilometer (18)
e Tracking system GEM+FSD 8. IFot {124
; O FHCal (20)
° BC, FD O HGN (21)
e FHCal
e FQH

e TOF-400, TOF-700



QA Run-by-Run: runs rejection

Procedure: y;— mean value by run ID
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<E> (MeV)

counts

Difference between productions: FHCal (7800-8300)
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There are problems with the FHCal data
when using the VF production - Solved!
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Difference between productions: vertex reconstruction
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QA Run-by-Run: GEM+FSD

GEM digits:
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We don't consider Runs below 7000



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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QA Run-by-Run: BC1, FD
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QA Run-by-Run: FHCal and FQH
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QA Run-by-Run: Tracks
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Mean P, (GeV/c)

QA Run-by-Run: Tracks
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QA Run-by-Run: Tracks
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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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QA Run-by-Run: t’

Fit of each run ID with Gaus
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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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Conclusions

e VF production made with different versions of BmnRoot - Solved!
e \We decided to use runld>7000

A list of “outlier” runs has been compiled

e Outlook:
o Improve pile-up rejection procedure
o look at Run 8 XeCsl 3.0A GeV

Thank you for your attention!
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runld_track_multiplicity: 8033, 8204, 8205, 8209, 8210, 8211, 8212, 8213,
runld_vtx_n_tracks: 8033, 8204, 8205, 8209, 8210, 8211, 8212, 8213,
runld_vtx_chi2: 7417, 8033, 8204, 8205, 8209, 8210, 8211, 8212, 8213, 8215,
runld_vtx_ndf: 8033, 8204, 8205, 8209, 8210, 8211, 8212, 8213,
runld_vtx_chi2_ndf: 7417, 8031, 8032, 8033, 8204, 8205, 8208, 8209, 8210, 8211, 8212, 8213, 8215,
runld_vtx_x: 7326,

runld_vtx_y:

runld_vtx_z: 7417, 8201,

runld_tof700_t: 8005, 8013, 8014, 8015, 8016, 8018, 8020, 8021, 8022, 8028, 8030, 8031, 8032, 8033, 8038, 8039,
runld_tof400 t: 7627,

runld_nhits:

runld_eta: 7417,

runld_p: 7417,

runld_px:

runld_py: 7417, 7843, 7932, 7933, 7935, 7937, 7954, 7955, 8247,

runld_pz: 7417,

runld_pT: 6980, 7417, 7517, 7520,

runld_chi2:

runld_sts_track_multiplicity: 8033, 8204, 8205, 8209, 8210, 8211, 8212, 8213,
runld_sts nhits: 7417,

runld_sts eta: 7417,

runld_sts_px:

runld_sts_py: 7843, 7932, 7933, 7935, 7937, 7954, 7955, 8247,
runld_sts_pz: 7417,

runld_sts_pT: 6980, 6992, 7417, 7520,
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runld_sts_chi2:

runld_sts nhits: 7417,

runld_dca_r: 7417,

runld_bc1s_integral:

runld_bc1t_integral:

runld_bc1b_integral:

runld_vcs_integral:

runld_fd_integral:

runld_bc1s_amplitude: 7161, 7537, 7538, 7545, 7726,

runld_bc1t_amplitude: 7538, 7543, 7545, 7546, 7726,

runld_bc1b_amplitude: 7161, 7726, 7824,

runld_vcs_amplitude: 7752,

runld_fd_amplitude: 7575,

runld_n_tracks: 8033, 8204, 8205, 8209, 8210, 8211, 8212, 8213,

runld_gem_digits: 8033, 8204, 8205, 8209, 8210, 8211, 8212, 8213,

runld_sts_digits: 7415, 7417, 8031, 8032, 8033, 8204, 8205, 8208, 8209, 8210, 8211, 8212, 8213, 8215,
runld_tof400_digits: 7132, 7435, 7752, 8032, 8033, 8204, 8205, 8209, 8210, 8211, 8212, 8213,
runld_tof700_digits: 7575, 7847, 7848, 7850, 7851, 7852, 7853, 7855, 7856, 7857, 7858, 7859, 7865, 7868,
runld_fhcal_e: 7313, 7657, 7659, 7679, 7681, 7907, 8289,

runld_scwall_q:

runld_hodo_q: 7435, 8033, 8167,

runld_fhcal&hodo_e: 7313, 7657, 7659, 7679, 7681, 7907, 8289,
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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

TOF400 digits:

-
9

dN/N

200
180
160
140
120
100
80
60
40
20

0

o.,_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIII_

0.012

0.01

0.008

0.006

0.004 [j

0.002 ¢

oL
o
oOF

i)

|l M (1 | | 7. H
§00 7200 7400 7600 YBOO

8000

! U | I
8200 $400

run ID

" — 6900
— 7408
— 8040

— L
160 180 200

TOF400 digits

10*

10°

‘TOF700 digits:

200
180
160
140
120
100
80
60
40
20

dN/N

O’ﬁ.“IIl”l'”l'”l”II“'I“'II“II”I“I.

1. | L S I | 1 |
50' 6800 [J000 7200 7400 7600 |y800 8000 8200 |8400

run ID

We don't consider Runs below 7000

PRRE RN TR
100 120 140

Lo L.
160 180

N
(=

0

TOF700 digits:

10°

107

10°
102

10

24



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

3
_A 140 >_<10- LI BN B N BN B B BN N B BN R N T T T T T T T |_
E C .
) 120 |~ =]
w — -
S 1w00fF 3 * 9 =
— C - .
LY iy ° i" % ] =
bads = i
O C 1; . &. ; o, g
m CTEITTTITUITTTTIITPIIESTITIOITIE. | PP .". N .. ......... w PECTITUITRORIT
v 60 — Q.' %' ¢ % =
= ° ‘e oo . e
40 “ "o =]
20F =
OB s wvarsmra pipis svavs el pon Ly pil pas s
6600 6800 7000 7200 7400 7600 7800 8000 8200 8400
run ID
% 5000
é 4000|
3000
2000~
1000
A-._AN‘ 10°

60 80 100 120 140 160 180 200
<BC1S Integral>

Plans on future: calibrate factor for each Runld

<FD Integral>

70000 T ——T T

60000

50000
40000
30000

10000

o .
i * J‘.}‘

—-10000
—20000

o
IIIIIII IIIIIIIIIIIII

=]
[<2]
OT

NP A IS Mo EEPUr BPUTr B B B -
0 6800 7000 7200 7400 7600 7800 8000 8200 8400

run ID

Number of Entries

Ix10%

SN I S il
o 20 40 60

80

100

120

140

160

I I
180 200
<FD Integral>
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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 ;
] % 2500
300 e
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
27



STS digits

3000

2500

2000 =

1500

500

Additional pileup graphic cut

BC1 old cut BC1 new cut
C T me i ¢ ; N T == , @ 8000
C e T : . B 10°
— n
o 2500
B 102 2000
10?
1500
10 1000 -
¥ d =l L Il L ‘ Il Il 1 1 | 1 1 1 1 | 1 1 1 L ‘ L L L L 1 - | =1 1 1 1 ‘ 1
0 50 100 150 200 250 300
Tracks multiplicity

250 300
Tracks multiplicity
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: o8



< N tracks>

< N tracks for VTX>

QA Run-by-Run (Event)

100 L L B B B B L B R
" BM@N RUNS uas 0138
80 [ 8030, 8031, 8032, 8033, 8204, 8205, §AL)6§":%}33 3
" : .
60 - X =
@ 2 7
P ’ Nt ......... ’w‘.. ..... P P T -
20 - ]
of -

PRREE U T T U T T U U N T T U TN T NN T T T U T TN NN NN U N N A

7800 7850 7900 7950 8000 8050 8100 8150 8200
run ID
TR AR AR B LA RS R G B
E  BM@N RUNS 1=16.6761 3
30F" 8029, 8030, 8031, 8032, 8033, 204, 8205, 2 2
25 & : 3

L]

20 . -

78007850 7900

Pl B PRI
7950 8000 8050 8100 8150 8200
run ID

< N tracks>

100 L L B I I B L L
" BM@N RUNS 1=45.0138 y
80 |- 8030, 8031, 8032, 8033, 8204, 8205, et =
: . .
60 = ; -
- . 1
Jiaeiuaossaeton MR Sa e b A irsss e sseaan -
wf e fw-' 'UO‘JM Yy 3
" sTS E
oF -

PRREEE N [T T T TN T T T NN T T TN U AU SO NN N [T N NN SN U TN TN AN [ S N N A

7800 7850 7900 7950 8000 8050 8100 8150 8200

run ID
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< vix z>

<E> (MeV)

QA Run-by-Run (Event)

B ARARARUARARE RASSS e A A AR
BM@N RUNS ;1:-?2206
o(11)=0.3941

7855, 8018, 02Au)=0.0245

o
IIIII IIIIIIIIII.L
Illll IIllIllllll:

SE ) .

- ® r o + -

-4 :— . —:

SE =

:I....l...-I....I....I....I....I....l....l..:.:
7800 7850 7900 7950 8000 8050 8100 8150 8200

run ID

PRI NS BT S L T NS D NS T

6000 - BM@N RUN8 p=2)8552.219$ "

= o(n)=427. 3

5000 £ 7897 789, 02Au)=2.6341 3

4000 = =

3000 _:qu-:n-v“v. -

2000 - *e L,

1000 F- : =

= e =

0F =

PRREF I T T SR T T N S T T W T T S T TR N T S S T N1 PRENT I
7850 7900 7950 8000 8050 8100
run ID

< ViX x>

< vixy>

R RAAAA AR A SEREP BEE
0.4 E- BM@N RUN8 u=0.0365

oiu)=o.0509
0.3 o(Apn)=0.0033
02 E =
01f o i L4 i
= ) M .............................. =
0F o ' \b‘ﬁ ~. M —
o E " L) e .3
-02F =
03 F B
—0.4:....l....|....|....|....|....|....|....|...—=
7800 7850 7900 7950 8000 8050 8100 8150 8200
run ID
0.4
BM@N RUNS u=-0.0152
0.3 o(1)=0.0495
7932, opr)=o.0023
0.2
0.1 " . =
=) Y 3
0E.. 2o IOW.{'"‘ ........................... =
E * ® E
01 /% s
-02F =
03 F 3
04 E =
o IS SR T SN SN (U N N T ST N AU AU NN SN RN SN U U NN T A AU U N RN
7800 7850 7900 7950 8000 8050 8100 8150 8200
run ID
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<GEM digits>

<TOF400 digits>

QA Run-by-Run (Event)

4000
3500
3000
2500

2000 E

1500
1000
500

(1] = T ;
7800 7850 7900 7950 8000 8050 8100 8150 8200

70

60

50

40

30

20

10

——
BM@N RUNS8 n=2045.9170

8030, 8031, 8032, 8033, 8204, 8205, g&{;ﬁiﬁ%‘é,‘z
2
5
L]

.}“ - ww‘ﬁ.w .........

]Illlllllllll llllll

run ID
uj LI RN TS SR NSO LT LT T T ML T T (B B BB RS EELERLER.
F  BM@N RUN8 n=42.9512 3
- 8029, 8030, 8031, 8032, 8033, 8204, 8205, 62&{1')332%%9' =
3 :' E
= . =
... DRt ... > L I S . 3

NN W‘%M |

Illlllllllllllll

sl i
7800 7850 7900 7950 8000 8050 8100 8150 8200

run ID

<STS digits>

<TOF700 digits>

1200

1000

800

600

400

200

0

7

80

60

40

20

T
BM@N RUNS
8030, 8031, 8032, 8033, 8204, 3205,

IIIIIII*_

A PO
p5810895

2)725560‘
Ap)=1.7586

{
1
t

.|.|III|III|III

-Illlllll

007850 7900

A .
7950 8000 8050 8100 8150 8200

8
run ID
1R LAY AR R N ML LI LD e,
— BM@N RUNS _35 0338 —
B 2;1)_59513 ]
[ An)=0.1186 i
: ’ ] :
o = . 3
— A [/ —
o~ {% ."~“.:..'.M ........ —

_IIIIIIIIII

co

00 7850 7900

Pl P
7950 8000 8050 8100 8150 8200
run ID



<FD Integral>

<FD Amplitude>

QA Run-by-Run (Event)

iR AR R
C  BM@N RUNS n=30623.5137 &
80000 [— o(n)=7361.2598 —]
- o(Ap)=98.1129 3
60000 — —]
- » . ]
40000 |- “’,,'q R - M =
- .y .~ : ‘.‘t?. ..... {M ........ “
20000 |~ h‘ QJ LY o -
of =
~20000 [ -
Oeiiivlisivliiielpipplopppl dpppl iy g gl
7800 7850 7900 7950 8000 8050 8100 8150 8200
run ID
0 1 = I UL B AR A L B e =
C BM@N RUN8 1=4063.2190 =
7000 o(n)=456.0320 —
= o(Ap)=9.7357 3
6000 ;— =
5000 - —
= & . . =
4000 [Rarerrrereeee @ R y ST, T, .39 ....... M ......
o i W. * ‘
. \ .
3000
2000
1000
L PR BT T T T N T T W TN TN T TN T T S T ST N T T S T N A |

Y

4]

P E T P
00 7850 7900 7950 8000 8050 8100 8150 8200

run ID

<BC1T Integral>

<BC1T Amplitude>

3
x10

SRR ARSI A RARES RARAD NARES RARAY B EES BT
160 F- BM@N RUNS _7)1076 1641 3
E 11)=11389.8291 _
140E 2Ap_) =144.5778 J
120 F
100-5- hﬁ.' . _E
80 (e 3 e “.'.“ ................. e
60 F- R iSO g T S T 3
40:— —:
20 F 3
of :
_20_—....|....|....|....|....|....|....|....|..._:

7800 7850 7900 7950 8000 8050 8100 8150 8200
run ID
L RO AL AL AL IR R L) RS en
12000 |- o1 &N RUNS 1=9050.0176 1
= 2;1)-3534112 .
11000 | Ap)=5.9360
10000 =
= —y ]
E -, Mo ol ]
i . ‘b ............................ i)
9000E ‘F.“;_ f'. *. v+ «aw‘. ]
8000 [ .
7000 -
6000 Fo L PP PP PR e o s J

78007850 7900 7950 8000 8050 8100 8150 8200

runiD 39



<p> (GeV/c)

<p,> (GeV/c)

QA Run-by-Run (Tracks)

25

24

23

2.2

2.1

25

N N g
() w kN

N
by

N

L e Ui A as -
F  BM@N RUNS 11=2.3181 .
F- 8031, 8032, 8033, 8204, 8205, gégﬁ‘;g%},h 3
:_ L L] —:

3 Lol . E
- . -
= ¥ =
: . L

7800 7850 79

PRI U U U U T U S T T U T O N SO A1 Pl B
00 7950 8000 8050 8100 8150 8200

run ID
A B S SSAR AREr
[ BM@N RUN8 11=2.2656 3
C 8031, 8032, 8033, 8204, 8205, g&{f,‘;b",%}ﬁs .
B o ]
E . hﬁm P ' wm“h-gr ...... 2
i e :
5 . =
e . 3
= . ¢
:r. PRRCEE N U U T T T AN T T TN U AU ST ST U TN N NN U TN N SN U N A é
800 7850 7900 7950 8000 8050 8100 8150 8200

run ID

<p> (GeV/c)

<p,> (GeV/c)

LN L UL NN NLELEL L BLEL LN NN NN BLEL R LR
0.08 [ BM@N RUNS n=0.0401 1
e i 02;1):0.0056 -
B o(Ap)=0.0003 -
0.06 — =
T St i
0.04 [ & WMM """ -]
B "‘ e ! i
0.02 — ]
ofF T

PRREEE S T T U T T T T TN AN T T TN NN NSNS T T [N NN UAT SN NN T NN TN AN NN N A A

7800 7850 7900 7950 8000 8050 8100 8150 8200
run ID
=R RO AL AL AR AR I L R
4 - BM@N RUN8 n=-0.0033 ]
0.04 I- o(1)=0.0062 -
[~ 7932, o(Ap)=0.0002 e
0.02 — -]
0. o s .. ETN et ... -
S oo g
L. . * -
002 ¢ Wi =
-0.04 - ]
N IFEFIPIrE IR IS IPEPI T PUPUrIr S U AP AP I

7800 7850 7900 7950 8000 8050 8100 8150 8200
run ID
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<p;> (GeV/c)

<DCA > (cm)

QA Run-by-Run (Tracks)

0.42
0.415
0.41
0.405
0.4
0.395
0.39
0.385
0.38
0.375

——
BM@N RUNS8

7979,

L B BN NI NI B
n=0.3965
02;1):0.0028
o(Ap)=0.0003

........ ‘qu..“ SRS . A
” P “. * ® g
s t
....l...-l....I....I....I....I....l....l._:
7800 7850 7900 7950 8000 8050 8100 8150 8200
run ID
R B B e B B B L B
 BM@N RUNS8 1=4.8108 T
- 02;,1):0.3094 -
» o(Ap)=0.0049 .
= = 5
B2 Nh ‘ ‘ b.\ -
T "'i"'""“l ” F'!"".'ﬂ .............. .
B w ]
:I ..I....I...-I....I....I....I..;
800 7850 7900 7950 8000 8050 8100 8150 8200

run ID

<n>

<N hits>

2.38
2.36
2.34
2.32

23
2.28
2.26
2.24

7

6
5.8
5.6
5.4
5.2

5
4.8
4.6

44 .
7800 7850 7900

T
BM@N RUNS

_2 3046
8031, 8032, 8033, 8204, 8205, éAL;132%33

g8 ® M ....................... mm W =
3 il : E
z : E
3 ; v 3
:l PURE R U N N TN T N NN U T U U U NN SO TN RSN U NN SN U N T A |:|
800 7850 7900 7950 8000 8050 8100 8150 8200

run ID
AL L IR IR R I ) B D) R
— BM@N RUNS8 _5 2466 -
F 2p)_00979 3
E An)=0.0006 3
= ’,& =
E ® o  aahas ] 3
freeeer '.'M. .................. ‘M * @ --eenmd
= : ,Js =
- < =
;I' a1l g P PSRN SN T NN N U TN AN U TN | r—:l

7950 8000 8050 8100 8150 8200
run ID
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QA Run-by-Run (Tracks)

A LERENL AR NS B
€ 0.88 - BM@N RUN8 11=0.8306 —
T - 02;1):0.0067 ]
oS - 8058, o(Ap)=0.0009
= 0.86 [~ -
' e |
0.84 |- . .
. d ...... m”" ... N
» =
0.8 =
0.78 | —
1 PRRFEE N U T T TN T T U NN U T TN NN NN SO NN N U SO NN U U TN ST SN U N A A A
7800 7850 7900 7950 8000 8050 8100 8150 8200
p/a (GeV/c)
X T
8 —0.002 &~ BM@N RUN8 11=-0.0099 —
i = o(u)=0.0010 =
5 —0.004 5 8157, 02Ap)=0.0007l 3
€ —0.006 F- - -
~0.008 - H =
—0.01 E.,. ..... g b o .“ﬁ ) . *olH...... _E
-0.012 -
~0.014 - I 3
-0.016 |- -
_0'018-_...|....|....|....|....|....|....|...|..._:
7800 7850 7900 7950 8000 8050 8100 8150 8200
p/q (GeV/c)

1<p<2

0.1<p<0.7

.700”

2
TOF-

<m

700"

2
TOF:

<m

LR R ]
- BM@N RUNS _o 9037 3
1 2 1)=0.0152
- Ap)=0.0005
0.95 | : -
o 19, Ge .
L ° & * .
0.9 [ :”” .;’9},. QQM.%\P Ly
oA P o
0.85 =
08 | —
:l PRI BN N U U T N U U T T U AU TN TN NN ST AT ST NN U U AN AT :
7800 7850 7900 7950 8000 8050 8100 8150 8200
p/q (GeV/c)
L] LI LR SRR RN LT ML LT | L EEECEC BBl LEEL
- BM@N RUN8 _o 0028 .
0.4 [~ 8157, 8204, 8205, 2&{1‘)03%5627{ -
02| ]
0 . (] 5 .h*m ...... ..:
-02F .
04 -
:I 1 1 1 1 L 1 M :u
7800 7850 7900 7950 8000 8050 8100 8150 8200
p/q (GeV/c)
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The BM@N experiment and motivation

ScWall
Data: GEM+STS FHCal
e run8 Xe-Csl @3.8A GeV
e
(Run Id: 7800-8300) beam y lis :
—_—
e V/F tracking was used Jll
Hodoscope
BD+SiMD
projectile
spectators

participants
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(,9/,A00) =Ly
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p/q (GeV/c)
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