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Centrality determination for Request 30 @

e Dataset: Bi-Bi @ 9.2GeV, 15M MB events, b [0,12]fm (PHSD, Request 30) | | MC Glauber

o s ¢ data
Ulz & PlebD Bfi_Bif@SGeV, wio DC:\, il < 0.5 ¢« MC-Glauber L
glauber fit: f =061+ 0.075, k=1, p = 0.46 .
104§ glauber fit: 32 = 2.5, M [20,350] based Centrallty Sy ———
framewc)rl.{ o distribution VAHate Ry
10°} ¢« TPC multiplicity L L
| for centrality
.| calibration Evaluate Call
; v NBD(j,k)*N
I i
Minimize y° Multiplicity
T — find f, p, k | [fitting function
10 100 200 300 N4OU
o Na:prart‘I'(l_f)Ncoll

! Implementation for the MPD experiment (https://github.com/FlowNICA/CentralityFramework)
P. Parfenov, et al., Particles. 2021; 4(2):275-287
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https://github.com/FlowNICA/CentralityFramework

Original centrality parametrization
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Centrality tests overview

* Dataset: Bi-Bi @ 9.2GeV, 15M MB events, b [0,12]fm (PHSD, Request 30)
 + Private Dataset of 500000 events with b [0,16]fm for centrality tests

setl
set2
set3
set4
set>
set6
set/

set8

Selections criteria
b[0,12]fm; |DCA| < 1cm, |n| < 0.5
b[0,12]fm; |DCA| < 3cm, |n| < 0.5
b[0,12]fm; |DCA| < 1cm, |n| < 1.0
b[0,12]fm; [DCA| < 3cm, |n| < 1.0
b[0,16]fm; [DCA| < 1cm, |n| < 0.5
b[0,16]fm; |DCA| < 3cm, |n| < 0.5
b[0,16]fm; [DCA| < 1cm, |n| < 1.0
b[0,16]fm; [DCA| < 3cm, |n| < 1.0

default

¢ Selection criteria:
> 500k events
> n| <0.50rn| <1.0
> |p,| > 0.15 GeV
g Nhits > 16

> IDCA|<1or|DCA|<3
> 10%-centrality bins

e Compare results for sets with same selections with b[0,12] and b[0,16]
* Compare all sets — choose the final parametrization
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Multiplicity cut range for fitting (setl)

N  (min) = 33 N . (max) = 269
ch ch
- hRefMult_ DCA_MaxB — hRefMultSTAR_DCA
B Entries 4550 B Entries 500000
- Mean 10.65 B Mean 217.2
- StdDev  5.061 10* StdDev  13.16

10?

10°

10 10°

10

b=12fm

||I|||I|||I|||_||

| | | ] | ] :I ] I ] | | | ] | | | ]
10 20 30 w0  Joo 250 300 350 400
Correspondingly, last bin to have 1 (10) events is taken as N, (min) and N, (max)
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Multiplicity cut range for fitting (set5)

N  (min) =12 N  (max) = 262
ch ch
= hRefMult_DCA MaxB - hRefMultSTAR_DCA
- Entries 71100 - Entries 500000
B Mean 0.9199 5 B Mean 217.4
10* StdDev  0.663 10 3 Std Dev 13.44
B 4 :_
10° = 10 E
E 10° =
1% n
B 10°E
10 E
- 1Q et
i > - i
'E | | ° 15ff|ﬂ i = I‘|| | |
0 10 20 30 20 J00 250 300 350 400
For b[0,16] taking the last imp. param. bin gave very small value of N (min) — using b>15fm




Multiplicity fitting (setl vs set5)

PHSD BiBi @9GeV, |DCA| < 1.0, [n| <05
glauber fit: f = 0.03+ 0.02, k = 32,1 = 0.24
glauber fit: % = 1.4, M [33,269)

PHSD BiBi @9GeV, |DCA| < 1.0, [y < 0.5
glauber fit: f = 0.0 £ 0.086,k=7,1 =0.24
glauber fit: % = 2.1, M [12,262]

b[0,12]fm

b[0,16]fm
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* Using optimal values
for the multiplicity
fitting range improves
the fit performance

* For sets 1 and 5 the
obtained value of
parameter f is
basically O (within
errors)
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Reconstructed impact parameter (setl vs setb) @

e For both sets 1 and 5
the reconstructed

i value of impact

= I :EFjF: parameter is within

5% agreement with
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Impact parameter (setl vs setb) @

e Comparison of reconstructed impact parameter from the two parametrizations
* Calculated value of model b from the main dataset using either parametrization

£ o 1
= 15~ 4 Reco ib[0,12] = F
m - A Reco (b[0,16 —+— 2 [
- e Model (b[0,12]) <~
_ o Model (b[0,16]) 3 B omroereoeeeeeessessssssssssas s
o
- g
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i * Ll N S Sy S S ‘: ----- & &2
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=+ e
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Parameter f (setl vs setb)
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Multiplicity borders (setl vs set5)

* Comparison of obtained borders on multiplicity for centrality bins

0-10%
10-20%
20-30%
30-40%
40-50%
50-60%
60-70%
70-80%
80-90%

90-100%

N, (min)

Set1 (b[0,12]fm;
IDCA| < 1cm, |n| < 0.5)

155
109
76
51
33
20
11
6
3
1

N, (min)

Set5 (b[0,16]fm;
IDCA| < 1cm, |n| < 0.5)

152
107
74
50
32
20
11
6
3
1

N, (max)

Set1 (b[0,12]fm;
IDCA| < 1cm, [n| <0.5)

282
155
109
76
51
33
20
11
6
2

N, (max)

Set5 (b[0,16]fm;
IDCA| < 1cm, [n| <0.5)

279
152
107
74
50
32
20
11
6
2

G
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Multiplicity cut range for fitting (set2)

N  (min) = 36 N . (max) = 294
ch ch _
- hRefMult_DCA_MaxB - Multiplicity
B Entries 4550 N Entries 500000
B Mean 11.78 B Mean 269.8
StdDev 5.8 10" StdDev  8.687
10° -
10° =
10 10° =
i | L
b=12fm = :
1 : M
: | | | | | | | l | | | EI | l |-| | l | |
0 20 40 60 éﬁﬂ 280 300 320 340

Correspondingly, last bin to have 1 (10) events is taken as N, (min) and N, (max)
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Multiplicity cut range for fitting (set6)

N (min) = 12

— hRefMult_ DCA_MaxB
Entries 71100
= StdDev  1.276
10° =
10? =
10 =
- b>15fm
1 | | | | | | | | | | | | |
0 10 20 30 40

N, (max) = 289

hRefMultSTAR_DCA
B Entries 500000
10° Mean 270.4
§ Std Dev 8.973
10
10° =
10°E
L | | Attt
] | | | | | i| | | |-|| | | | | | |
60 280 300 320 340

For b[0,16] taking the last imp. param. bin gave very small value of N (min) - using b>15fm
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Multiplicity fitting (set2 vs set6)

Z| S E Z|_5 F
olZ - oIZ .- .
C PHSD BiBi @9GeV, |DCA| < 1.0, [| < 1.0 0L PHSD BiBi @9GeV, |DCA| < 3.0, [ < 0.5
105 | glauber fit: f = 0.09 £ 0.05, k = 85, n = 0.27 E glauber fit: f = 0.0 £ 0.002, k=11, p = 0.27
E glauber fit: % = 2.8, M [36,294] - glauber fit: 3% = 1.3, M [12,289)
10°
10° -
10°g
10°; 10°E
, 10°
10° =
- : 10° .
- Set2: = Setb:
10 -
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* Using optimal values
for the multiplicity
fitting range improves
the fit performance

* For sets 2 and 6 the
obtained value of
parameter f is
basically 0 (within
errors)
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<b>+ 6, fm

MC-GlModel
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Reconstructed impact parameter (set2 vs set6)
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* For both sets 1 and 5
the reconstructed
value of impact
parameter is within
5% agreement with
the model value of the
corresponding dataset

* Set6 seems to have
problems in the
peripheral region
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Impact parameter (set2 vs seto6)

e Comparison of reconstructed impact parameter from the two parametrizations
* Calculated value of model b from the dataset using either parametrization

= '(3'1.1
“= 15 a Reco {b[o ,12] =
@ —.&Recob016 2
-oModeI(b01 = |
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Parameter f (set2 vs set6)
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Multiplicity borders (set2 vs set6) @

* Comparison of obtained borders on multiplicity for centrality bins

0-10%
10-20%
20-30%
30-40%
40-50%
50-60%
60-70%
70-80%
80-90%

90-100%

N, (min)

Set2 (b[0,12]fm;
IDCA| < 3cm, |n| < 0.5)

172
121
84
56
36
22
12
6
3
1

N, (min)

Set6 (b[0,16]fm;
IDCA| < 3cm, |n| <0.5)

169
115
77
50
31
18
10
5
2

N, (max)

Set2 (b[0,12]fm;
IDCA| < 3cm, |n| <0.5)

315
172
121
84
56
36
22
12
6
2

N, (max)

Set6 (b[0,16]fm;
IDCA| < 3cm, [n| <0.5)

320

169
115
77
50
31
18
10
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Multiplicity cut range for fitting (set3)

N . (min) = 53 N . (max) = 474
ch ch _
- hRefMult_DCA_MaxB - Multiplicity
= Entries 4550 - Entries 500000
Mean 20.16 104 Mean 421
Std Dev 8.633 - Std Dev 16.32
10 -
10° =
1 0 = 1 02 E_
T foorrrmmmrrm sl e
b=12fm -
1= : [ : ||l
: | | | | i |_| 1 | | l | | i l l | l | |
0 20 40 60 400 450 500 550

Correspondingly, last bin to have 1 (10) events is taken as N, (min) and N, (max)
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Multiplicity cut range for fitting (set7)

10*

10°

10?

10

—h

N (min) = 16

= hRefMult_ DCA_MaxB
- Entries 71100
B Mean 1.07
= Std Dev  0.8582
B b>15fm

§ | | | | i | | | | | | |

0 10 20 30 40

N, (max) = 467

10°

hRefMultSTAR_DCA
Entries 500000
Mean 358.2
Std Dev 38.89

T

d00

350 400 450 500

For b[0,16] taking the last imp. param. bin gave very small value of N (min) - using b>15fm

Elizaveta Nazarova
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Multiplicity fitting (set3 vs set7)

PHSD BiBi @9GeV, [DCA| < 1.0, [n| < 1.0
glauber fit: f =0.21£ 0.051, k=35, p = 0.52
glauber fit: x2 = 1.3, M [53,474]

PHSD BiBi @9GeV, |DCA| < 1.0, [n| < 1.0
glauber fit: f = 0.12 £ 0.02, k=77, 1 = 0.49
glauber fit: 3% = 1.4, M [16,467]

|||I|'|T| IIIII|T|'| ILLLLLLU R

- Set3:

b[0,12]fm b[0,16]fm

IIIIIIII| IIIIIIII| IIIII|T|'| T

++
'| *H'i*ll '

=4
m

=)
I|III|III

G

* Using optimal values
for the multiplicity
fitting range improves
the fit performance

* For sets 3 and 7 the
obtained value of
parameter f are no

longer consistent with
0
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Reconstructed impact parameter (set3 vs set7)

Y RECO
" 0 Model

<b>+ 6, fm

10 i:¢

T ¥ RECO

0 Model

;%; set3 _*_ set?/

S E v -

QU S — S ——
Y Y Y YN S A .

Elizaveta Nazarova
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Centrality, [%:]
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* For both sets 1 and 5
the reconstructed
value of impact
parameter is within
5% agreement with
the model value of the
corresponding dataset



Impact parameter (set3 vs set7)

e Comparison of reconstructed impact parameter from the two parametrizations
* Calculated value of model b from the dataset using either parametrization

& '(3'1'1
ik 42
L A ReCo O T
I .Model(bm ) _+_ 2 T
o Model (b[0,16]) i %_05_‘ ...............................................................................
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Multiplicity borders (set3 vs set7)

* Comparison of obtained borders on multiplicity for centrality bins

0-10%
10-20%
20-30%
30-40%
40-50%
50-60%
60-70%
70-80%
80-90%

90-100%

N, (min)

Set3 (b[0,12]fm;
IDCA| < 1cm, |n| < 1.0)

285
197
134
88
55
32
17
8
3
1

N, (min)

Set7 (b[0,16]fm;
IDCA| < 1cm, |n| < 1.0)

284
196
133
87
54
32
17
8
3
1

N, (max)

Set3 (b[0,12]fm;
IDCA| < 1cm, [n| < 1.0)

513
285
197
134
88
55
32
17
8
2

N, (max)

Set7 (b[0,16]fm;
IDCA| < 1cm, [n| < 1.0)

504
284
196
133
87
54
32
17

G
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Multiplicity cut range for fitting (set4)

N  (min) = 59 N . (max) = 530
ch ch ——
hRefMult_DCA_MaxB Multiplicity
i Entries 4500 B Entries 500000

Mean 442 8
Std Dev 28.99

Mean 22.39 10*
Std Dev 9.397

10?

10°

10 10
L TO s
b=12fm -
s [ L
: | | | | | i 1 | | | | | | | | i I|l|||-|
0 20 40 60 400 450 500 550

Correspondingly, last bin to have 1 (10) events is taken as N, (min) and N, (max)
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Multiplicity cut range for fitting (set8)

N  (min) = 16 N . (max) = 530
ch ch
hRefMult_DCA_MaxB hRefMultSTAR_DCA
Entries 71100 - Entries 500000
10°E Mean 2.535 107 Mean 442 1
- Std Dev 1.687 = Std Dev 29.22
i 10°E
10°E -
N 10° =
102 = C
E 102 =
10 = ;
- LS S | A
L b>15fm - [||,J[|||]
E | |_| | | | | | | | 1 | | | | | | | | | i | |-|[|_
0 10 20 30 40 400 450 500 550

For b[0,16] taking the last imp. param. bin gave very small value of N (min) - using b>15fm
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Multiplicity fitting (set4 vs set8)

Set4: b[0,12]fm Set8: b[0,16]fm

gl=° | gl=°

5 PHSD BiBi @9GeV, |DCA| < 3.0, n| < 1.0 %0?
glauber fit: f = 0.24 £+ 0.03, k = 36, u = 0.59
glauber fit: %% = 1.9, M [59,530]

PHSD BiBi @9GeV, |DCA| < 3.0, | < 1.0
glauber fit: f = 0.1+ 0.031, k=10, p = 0.55
glauber fit: 3% = 1.3, M [16,530]

—
<
|IIIII| T IIIIIII| I IIIIIII| T

| | | |
1 200 200 500 1 200 400 500

Nch I""I«:h

o
o
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Multiplicity fitting (set4 vs set8)

Set4:

b[0,12]fm

PHSD BiBi @9GeV, |DCA| < 3.0, || < 1.0
glauber fit: f = 0.24 £ 0.03, k = 36, n = 0.59
glauber fit: ¥% = 1.9, M [58,530]

-I|III|II-I“I_I!I_ III|_I|_

@

1
200

=

PHSD BiBi @9GeV, |DCA| < 3.0, I/ < 1.0
glauber fit: f = 0.1+ 0.031, k=10, p = 0.55
glauber fit: x* = 1.3, M [16,530]

b[0,16]fm

G

* Using optimal values
for the multiplicity
fitting range improves
the fit performance

* For sets 4 and 8 the
obtained value of
parameter f are no

longer consistent with
0
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Reconstructed impact parameter (set4 vs set8) @

' v RECO ++ T v RECO j%:ji#t

" O Model 0 Model

:% e For both sets 4 and 8
N 4 I :¢t the reconstructed

I v I + value of impact

i :%ﬁ: i :¢:$ parameter is within
e 4 5% agreement with
5 i the model value of the

_—*— set4 ﬂ%ﬁ setd corresponding dataset
I [ * Set8 seems to have

<b> + O, fm

: : problems in the
RO v T . .
N R 2 — peripheral region
SN 200 200 200 2 A ?ffﬁﬁﬁﬁiﬁﬁﬁIﬁiﬁIﬁﬁﬁiﬁﬁﬁﬁI;IIﬁﬁ;ﬁﬁﬁﬁﬁ;ﬁIﬁﬁﬁ;ﬁﬁﬁﬁﬁﬁ;ﬁﬁﬁﬁﬁiﬁﬁ
ey ° E E ® Cenvalty, 04
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Impact parameter (set4 vs set8) @

e Comparison of reconstructed impact parameter from the two parametrizations
* Calculated value of model b from the dataset using either parametrization

§n15— A Reco Eb[o ,12]

o | A Reco (b[0,16 —+—
_.Model(bm ) =+=
o Model (

10

b[0.16]) f
:iz

0 20

Elizaveta Nazarova

40 60 80 100
Centrality, %

—1.1

b[0,12)/b[0,16
R

0.95

0.9

0

20 40 60 80 100
Centrality, [%]

Centrality parametrizations for Request 30 31.01.2023 31/44



Parameter f (set4 vs set8)

o Y
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Multiplicity borders (set4 vs set8)

* Comparison of obtained borders on multiplicity for centrality bins

0-10%
10-20%
20-30%
30-40%
40-50%
50-60%
60-70%
70-80%
80-90%

90-100%

N, (min)

Set4 (b[0,12]fm;
IDCA| < 3cm, |n| < 1.0)

321
221
150
98
61
36
19
9
4
1

N, (min)

Set8 (b[0,16]fm;
IDCA| < 3cm, |n| < 1.0)

321
220
148
96
60
35
19
9
4
1

N, (max)

Set4 (b[0,12]fm;
IDCA| < 3cm, |n| < 1.0)

567
321
221
150
98
61
36
19
9
3

N, (max)

Set8 (b[0,16]fm;
IDCA| < 3cm, [n| < 1.0)

568
321
220
148
96
60
35
19

G
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Comparison of all sets @

* Reconstructed impact parameter

= 1.1
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Comparison of all sets @

 Centrality, calculated from the dataset (Req.30) using one of sets w.r.t. default
e Default — setl (X-axis)
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Comparison of all sets @
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Set7 vs set3

—100 x10°
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Conclusions @

« Completed the centrality parametrizations study for Request 30
> Implemented suggested optimal cuts for the multiplicity range for the fit
> Studied the parametrizations with relaxed DCA and eta cuts

> Compared to the parametrizations obtained from the private dataset with b[0,16]

¢ Out of the studied parametrization, the selection of [DCA| < 1cm, |n| < 1.0
(sets 3 and 7) seem to provide the best result
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Thank you for your attention!
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BackUp: Impact parameter
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chi2

BackUp: Parameter k (setl vs set5)
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BackUp: Parameter k (set2 vs set6)
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BackUp: Parameter k (set3 vs set7)
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BackUp: Parameter k (set4 vs set8)

o B QA
= < ¢
022+ o .
| -
L ™
L - 15__ . - . 'a ¢
. . . .
- . * a @ - ‘ N - * ol . 0
o . ’ * :t ‘oo o aL PR W 0t .., :“
21— = . a " 1-45_‘ % 4 % L .. :- ..
- . - G * . .. ] : % .. .. * .. .. ¢ ."
| a ® ... . - r | - LY .l N
i o L% o - . i N
. .' - - - a ® .
ot Yo e '..: .t Ce P * * 1'4__ ¢ P ¢
2 ] - . * L
L, sy o ° .i - . e . i .
_.l - '. - - o
i - s, °* 1.35—
. . . »
L . . n
1.9 I I .| | I I | _ , I I I | I |
50 100 50 100

Centrality parametrizations for Request 30 31.01.2023 44/44



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44

