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¢« Determination of EP angle & EP resolution
« Comparison of UrQMD, PHQMD & PHSD
Global polarization measurement

¢ Qutlook
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¢« Main Dataset: MC simulation using PHSD generator
> Au-Au @ 7.7GeV, 1.4M MB events, b [0,16]fm

- Global A(A)polarization

> Thermodynamical (Becattini) approach

« Datasets for comparison:

> UrQMD Au-Au @ 7.7GeV, 1.4M MB events (request9), b
[0,16]fm

> PHQMD Au-Au @ 7.7GeV, ~400k MB events, b [0,12]fm
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Event plane determination @

¢« Event plane angle can be measured as:

1
> \IJEP = —arctan@ — _E’iy —PTq lfn < 0
;=
- Qy = 2w, sin(ng;) Ei, pri ifm > 0
> Qr = X;w; cos(ng;) «-» appears only for 1st-order EP!

« Respectively, within the flow group implementation:
» W; = i/ Eiotal (for the TPC Event plane)
> W; = DTi/PTtotal (for the FHCal Event plane)

¢« Event plane resolution can be calculated as:
g R]li)P = <C03(n(‘1’]13p - ‘I’RP))> (w.r.t. reaction plane angle from the model)

* Rpp = (cos(n(Vgp g — Ugp 1)) (sub-event resolution method")

' A. M. Poskanzer, S. Voloshin Phys.Rev. C (1998) 58. pp. 1671-1678




Event plane determination @
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Event plane determination @

Entries

x10°
35; q | 2/ ndf 104/5
- PHSD
L Constant4.141e+04 + 1.678e+02
30—20- 30 %
L Mean ~0.0511+0.0358
25_—
C Sigma 11.07 £ 0.03
20—
15—
10/
5
B | | | ‘ M. 1 | | | | J ‘ 'L | | ‘ | | ‘ | | |
—%OO -400 -200 0 200 400 600
Wep - Wgp [deg]

Entries

x10°
16_— E[ ¥?/ ndf 23.15/5
14 | UrQMD Constant1.589e+04 + 7.484e+01
- 20 -30 % 5
L L | Mean -1.898 £ 0.114
12—
B Sigma 26.99 +0.13
10—
8
6l
4l
1 ]I‘N
7\\\|I’\r1'\"u-‘g——r|rlj|‘\ ‘kﬂll“
—%00 -400 0 200 400 600

Wip - Wgp [deg]

@ Difference between EP
and RP angles

> Gaussian fit

> Resolution of ~ 27
deg. for UrQMD
and ~ 11 deg. for
PHSD

> Centered at 0
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Event plane determination @
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Pseudorapidity distributions
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Pseudorapidity distributions
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Pseudorapidity distributions
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@ Lambda reconstructed through the weak decay channel
> Cut based on maximum significance in MB
» Fit of background in sidebands
¢ Centrality estimated via the MC-Glauber technique
>~ 20% empty events
> Analyzed 4 centrality intervals: 0-10%, 10-20%, 20-
50%, 50-100%
@ EP angle & its resolution determined through FHCal
¢ Event plane technique for global polarization
measurement
- Invariant mass distribution in bins of A¢,; = Uho — ¢
> Net amount of Lambda in each bin
- Distribution of Ny (A¢y)
- Fit of the distribution’ to get(sin(A¢;)) — P

*
p

A

| di]i = [0](1 + 2[1] sin(Ag) + 2[2] cos(Ad}) + 2(3] sin(2A67) + 2[4] cos(2A¢5) + ..
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Global polarization reconstruction

- x10° %x10°
< L p, = -0.0006 +/- 0.0014 f] = p. = 0.0011 +/- 0.0016
B 04— Py = 0.2219 4+/- 0.5349 K B P, = 0.3971 +/- 0.5754
=z > 98-
o [ ° |
12.2 9.6
04| JF JT
12 -
L . . . | . . . | . . . | i . . . | . . . | . . . |
0 2 4 , 6 0 2 4 , 6
T@'¢ T@'¢
10° x10°
17 % x1
q i P, = 0.0029 +/- 0.0012 S °f P, = 0.0044 +/- 0.0022
B Py =1.0141+/- 0.4398 z
= =
o ©
5.4
16.5
5-2 I +
16 I +
| | | | | | | L | L ! ! | I I | | ! L ! |
0 2 4 , 6 0 2 4 , 6
lPEP -0 TEP -

Status of the global polarization analysis at MPD 14.09.2021 12/22




<P>, [%]

Global polarization reconstruction @
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Global polarization reconstruction @
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¢« Implemented transfer of polarization to secondary L.ambda

« Realized event plane method for global polarization measurements
» Need to resolve the question about EP resolution

« Event plane resolution comparison (PHSD vs UrQMD vs PHQMD)

» Similar pseudorapidity distributions in the FHCal region for UrQMD and
PHQMD

> PHSD has large differences

¢ Outlook
> Need to resolve the issue with spectators and EP in PHSD

> Alternative method of global polarization measurements




Thank you for your attention!
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Pseudorapidity distributions
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Pseudorapidity distributions
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Pseudorapidity distributions
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Pseudorapidity distributions
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Global polarization reconstruction
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