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¢ Measurement of A(A) global polarization at NICA/MPD
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Motivation @
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« Measurement of A(A) global polarization at NICA/MPD (4-11 GeV)
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¢ Anisotropic decay for Lambda hyperon (1) A — p + 7~

'y
dN 1 -
——— = —(1 + ag|Pyg| cos 0" (1)
dcosf* 2 ( [P ) P
L

¢« © — denotes Lambda rest frame
« " — angle between the decay particle and ) b . -

polarization direction , o ?, ndl
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Polarization extraction — EP method

*

¢« Obtained invariant mass distribution in bins of A¢; = Uhp — o,

> Net amount of A in each bin
- Distribution of Ny (A¢;)
« Fit of the distribution’ to get (sin(A¢y)) » P,
> «Event péane» method (p — fit parameters)
D1
> P —

(Following HADES procedure)

_ s 1 . ]
PA//_\ — TO R]lf,P <Sln(qj%JP o ¢p)>
1 ddA]i* = po(1 + 2p1 sin(A¢y) + 2p2 cos(A¢y) + 2p3sin(2A¢,) + 2pg cos(2A¢,) + ...)
p
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Simulation @

MC ¢« MC simulation using PHSD model

simulation > Thermodynamical (Becattini) approach for calculation of
PHSD thermal vorticity — hyperon polarization (P = {P P ,P })

¢ Detector simulation
> Transfer of P to MCTracks

Detector - Transfer of polarization during hyperon decays'
simulation - Anisotropic deC&}f of A hyperons (following eq. 1)
GEANT 3 ¢« Event reconstruction

> Centrality calibration - TPC multicplicity
- Event plane determination (' _, R',)) - FHCal

> Lambda reconstruction - PID

EP’

Event > Global polarization extraction - EP method
reconstruction
\Y14D) dN 1 .
1E7(&), 2%, X° decays deos0* 5( + an|Pu| cos 6%) (1)
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Results (1M events) @
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Results (10M events)

dN,/dA ¢

dN,/dA ¢

dN
dAG:
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S A 2
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¢ (left) Previous result (PHSD ~1M events, @ 7.7 GeV)

Centrality, [%]

@ (right) New result with ~1M events, PHSD @ 9 GeV
@ The results seem similar, but ...
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= | PHSD =] PHSD
= [ OMC (ful) = [ OMC (tul)
O 4 A MC (primary) 9 GeV O 4 A MC (primary) 9 GeV
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(left) PHSD @ 9 GeV, ~1M events
(right) PHSD @ 9 GeV, ~10M events
Not only the errors decreased, but the value of polarization

e
L
L
¢ For the full sample, the reconstructed value is consistent with 0
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Simulation @

MC ¢« MC simulation using PHSD model

simulation > Thermodynamical (Becattini) approach for calculation of
PHSD thermal vorticity — hyperon polarization (P = {P P ,P })

¢ Detector simulation
> Transfer of P to MCTracks

Detector - Transfer of polarization during hyperon decays'
simulation - Anisotropic deC&}f of A hyperons (following eq. 1)
GEANT 3 ¢« Event reconstruction

> Centrality calibration - TPC multicplicity
- Event plane determination (' _, R',)) - FHCal

> Lambda reconstruction - PID

EP’

Event > Global polarization extraction - EP method
reconstruction
\Y14D) dN 1 .
1E7(&), 2%, X° decays deos0* 5( + an|Pu| cos 6%) (1)
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Simulation @

MC ¢« MC simulation using PHSD model

simulation > Thermodynamical (Becattini) approach for calculation of
PHSD thermal vorticity — hyperon polarization (P = {P,P ,P })

¢ Detector simulation
> Transfer of P to MCTracks

Detector - Transfer of polarization during hyperon decays'
simulation ~_Anisotropic deC&}f of A hyperons (following eq. 1)
GEANT 3 ¢« Event reconstruction

> Centrality calibration - TPC multicplicity
- Event plane determination (' _, R',)) - FHCal

> Lambda reconstruction - PID
Event > Global polarization extraction - EP method
reconstruction

MPD dN

1 .
loemy = = — P 0*) (1
EH(E), &9, X° decays dcos 0 2( + an|Pulcos0%) (1)

EP’

Updated polarization transfer at NICA/MPD 26.07.2022



Simulation of polarization transfer

¢ Anisotropic decay for Lambda hyperon: A — p + 7~

iN 1 L

¢ " — denotes Lambda rest frame
ap = —aji >~ 0.732

| Py | — the length of the polarization vector in
Lambda rest frame P,/

-
-

¢ Calculate random cos8* (from (*)) S
¢ @* - random in [0,27] ol
¢« Complicated rotations back and forth to VA2

L.ambda and lab frames ————————————————————

« Boost to the lab frame S z

-

——r

-
ﬂ———

-
-
-

Xy
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Updated polarization transfer

Polarization transfer redone (V. Voronuyk):

G

« (1) Polarization vector P = {PX,Py,PZ}

from PHSD model rotated w.r.t. reaction
plane

¢ (2) Spin direction is randomized
according to the probability (length of
the vector)

¢ (3) For secondary Lambda: spin
direction randomized (dependent on the
feed-down constant)

(1) if (fPsiRP != 0.) pol.RotateZ(fPsiRP);

(2) Float_t xxx = frandom->Rndm();
if (xxx >1./2.* (1. + weight_pol)) {
pol *=-1.;
part->SetWeight(-1.*weight_pol);
} else {
part->SetWeight(weight_pol);
}

part->SetPolarisation(pol);
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Updated polarization transfer

Polarization transfer redone (V. Voronuyk):

« (1) Polarization vector P = {PX,Py,PZ}
from PHSD model rotated w.r.t. reaction
plane

¢ (2) Spin direction is randomized
according to the probability (length of
the vector)

¢ (3) For secondary Lambda: spin

direction randomized (dependent on the
feed-down constant)

G

(3) Float_t xxx = gRandom->Rndm();
if (TMath::Abs(moth->GetPdgCode())

==3212) {
if (xxx>1./3)1
polar *= -1.0;
}

} else if (TMath:: Abs(moth-
>GetPdgCode()) == 3312) {
if (xxx <0.927){

polar *= -1.0;
}

} else if (TMath:: Abs(moth-
>GetPdgCode()) == 3322) {
if (xxx <0.900) {

polar *= -1.0;
}
}
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New polarization transfer

¢ Then calculate random cos6* (from (1)) + introduced anisotropic decay for
with [P|=1) Anti-Lambda ,,
¢ @* - random in [0,2m]
¢ Construct unitary vector of proton
¢ Rotate it w.r.t. polarization direction L
¢ Boost to the lab frame
dN 1 S ) b .7
dcosf* 2 (1+ | Puf cos %) (1) p <) v sl .
¢ Testing p 4
> Using our production of 10M events — /&
MCTracks information Al o
~» Using privately produced dataset with the ’ P o

-
————
————
-
-
i _—
-
-
-
—
-
—
-
—

updated transfer — 1M and 2M for , ]
comparison P
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1. Primary Lambda — 10M production

10° 10°
- [ R %2/ ndf 1.352e+07/ 15 B - . . %2/ ndf 1.947e+07 / 15
= i PO 1.371e+06 + 2.124e+02 = - p0 1.045e+06 + 2.547e+02
2 p1 0.001806 + 0.000110 z 15 p1 0.002984 + 0.000173
1375 = p2 9.636e-05 + 1.097e-04 - p2 ~0.0002291 + 0.0001723
i p3 -9.2876-05 + 1.113e-04 - p3 ~0.0001121+ 0.0001724
i pd  —2.125e-05 + 1.097e-04 p4 4.698e-07 + 1.726e—04
-
1.045
1.37
0- 10% 10- 20%
<P‘\> (MCTracks) = 0.6282 +/- 0.0381 104 “P.\> (MCTracks) = 1.0381 +/- 0.0600
1.365 | <P, > (full MC) = 0.6079 N L <P > (full MC) = 1.0584
! L L | ! ! ! | L L ! L o ! L L L !
0 2 4 6 - 0 2 4
A,
. 10° . 10°
Tt L . x?/ naf 2.953e+07 /15 Tt i x* / ndf 7.904e+06 / 15
= i PO 1.6486+06 + 3.1408+02 e i po 3.689e+05 + 1.624e+02
‘% 1.66 |— pi 0.004172 + 0.000135 ‘% 0.372 — pt 0.005578 + 0.000313
B p2 0.0003122 + 0.0001346 i P2 -0.0004202 + 0.0003114
B p3 3.621e-05 + 1.346e-04 L p3  —0.0001625 + 0.0003113
i p4 0.0001798 + 0.0001347 037 | — p4  —0.0003709 + 0.0003112
1.65 L] -
0.368 —
164 20-50% 0.3686 50 - 100%
- <P‘\> (MCTracks) = 1.4514 +/- 0.0469 r <P‘_\> (MCTracks) = 1.9406 +/- 0.1090
r <P, > (full MC) = 1.4966 i <P, > (full MC) = 1.8399 . N
C , . | | ) . | 0.364 . . I . . | . . |
0 2 4 6 - 0 2 4

6 -
Aq)p

Aq)p . . . . .
Good agreement between values calculated via fitting procedure and mean polarization
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1. Primary Lambda — 10M production

10° 10°
8 : 0- 10% - LPolar y 0 8 - 10 - 20% 1 LPolar_ y_1
E . [ <P,>(MCTracks) = 0.6252 +- 0.0381 Entries  2.741523e+07 E | <P, > (MCTracks) = 1.0381 +/- 0.0600 Entries  2.089277e+07
I <P, > (full MC) = 0.6079 Mean 0.006079 Al <P, > (full MC) = 1.0584 Mean ~0.01058
- Std Dev 0.103 L Std Dev 0.1095
41— L
- 21—
N L
0 i | | | 0 | | | L
L 05 0 0.5 1 1 05 0 0.5 1
P, Py
» 10° » 10°
2 I 20 - 50% T LPolar_y_2 3 isf 50-100% - LPolar_y 3
E | <P, > (MCTracks) = 1.4514 +/- 0.0469 Entries  3.296984e+07 E [ <P,>(MCTracks) = 1.9406 +/- 0.1090 Entries 7377308
6 <P > (full MC) = 1.4966 Mean _0.01497 L <P > (full MC) = 1.8399 Mean -0.0184
B Std Dev 0.1246 = Std Dev 0.1566
41— L
L 0.5 —
21— ‘IL L
0 L. R .. L 0 L. | | ‘LLI\\ ! R
L 05 0 0.5 1 1 05 0 05 1

P, Py
Good agreement between values calculated via fitting procedure and mean polarization
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1. Full Lambda — 10M production

10°
PPy . . x2 / ndf 4.95e+07 /15
= L . PO 2.115e+06 + 4.065¢+02
Z i p1 0.0009402 + 0.0001361

p2 8.965e-05 + 1.364e-04
p3 0.0001321 + 0.0001368
p4 0.000102 + 0.000137

2.115

= 0-10%
211 <P, > (MCTracks) = 0.3271 +/- 0.0474 .
L <P\> (full MC) = 0.3821 .
4 -
L L L | L L L | L L L |
0 2 4 6 -
Ap,
. 10°
"™ B . %2/ ndf 2.994e+07 /15
4 i p0 2.4720+06 + 3.160e+02
2 B p1 0.002407 + 0.000090
© 248 —
p2 1.627e-06 + 9.036e-05
B p3 -3.428e-05 + 9.037e-05
p4 4.473e-05 + 9.038e-05

20 - 50%
<P > (MCTracks) = 0.8373 +/- 0.0315

246 — <P > (full MC) = 0.9655
L . | L L | L |

0 2 4 6

dN/d(Aq);)

dN/d(Acp;)

1.595

0.542

10 - 20%
<P, > (MCTracks) = 0.5935 +/- 0.0350
<P, > (full MC) = 0.6735

¥2/ ndf

1.54e+07 /15
1.692e+06 + 2.266e+02
0.001706 £ 0.000101
6.928e-05 + 1.007e-04
0.0001521+ 0.0001006
0.0002231+ 0.0001006

0 2 4 6 -

A,
10°

I~ ¢ ., %2/ ndf 8.033e+06 / 15

L p0 5.401e+05 + 1.636e+02

R pi 0.003504 + 0.000214

- p2 -0.0001167 + 0.0002142

— p3 4.225¢-05 + 2.142e-04

i p4 —1.508e—05 + 2.142e-04

0.538

0.536

Ao
Not perfect agreement — fitting can be improved

50 - 100%
| <P,>(MCTracks) = 1.2188 +/- 0.0745
- <P > (full MC) = 1.2131

2
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1. Full Lambda — 10M production

10°
0
g | Ep— LPolar_y 0
S | <P, > (MCTracks) = 0.3271 +/- 0.0474 Entries  4.229227e+07
10} <P > (full MC) = 0.3821 Mean —0.003821
r Std Dev 0.09618
5 —
0 M B | I
) 05 0 05 1
PY
“ 10°
£ | 20- 50% LPolar_y 2
S | <P,>(MCTracks) = 0.8373 +/- 0.0315 Entries  4.944503e+07
ol ‘P.\> (full MC) = 0.9655 Mean —0.009655
+ Std Dev 0.117
5 —
0 . l | L
-1 -0.5 0 0.5 1

P,

Entries

Entries

10°
[ 10 - 20% LPolar_y 1
8| <P,>(MCTracks) = 0.5935 +/- 0.0350 Entries  3.184396e+07
<P > (full MC) = 0.6735 Mean -0.006735
6 N Std Dev 0.1026
4 —
o
0 B L | | L | n L L n
-1 05 0 0.5 1
PY
10°
i 50 100% LPolar_y 3
<P, > (MCTracks) = 1.2188 +/- 0.0745 Entries  1.080276e+07
» <P > (full MC) = 1.2131 Mean -0.01213
L Std Dev 0.1474
1 —
0 L ‘LLL:-\; ]
-1 -0.5 0 0.5 1
PY

Not perfect agreement — fitting can be improved
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1. Mean Lambda polarization — 10M production

- O MC (full)
® MCTracks (full)
— /A MC (primary)
A MCTracks (primary)
¥ STAR (11.5GeV)
- ¥ STAR (w/o res.)

| |
0 20 40 60 80

Centrality, [%]

Returning the values of mean global polarization in both cases
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1. Primary ALambda — 10M production

. x10° . x10°
- a - o
g B 0-10% . N g " 10 - 20% .
g_’ <P > (MCTracks) = 0.6207 +/- 0.0016 ‘ g_’ oagl <P,>(MCTracks) = 1.5514 +/- 0.0023
© 35 <P > (full MC) = 0.8521 - F <P > (full MC) = 1.6472
[ B .
- 24.6
34.8—
L X2/ ndf 4.342e+05/ 15 24.4 %2 / ndf 2.251e+05/15
L R 4 PO 3.485e+04 £ 0.2 - po 2.441e+04 +0.2
B pl -0.001784 + 0.000005 r pi —0.004459 + 0.000006
346" ‘ p2 0.0006769 + 0.0000045 v ; p2 0.001486 + 0.000006
il . p3 -0.0002437 + 0.0000045 L p3 -0.0005327 + 0.0000065
. Lt | p4 7.366e-05 + 4.538e-06 L , ‘ | , p4 0.001443 + 0.000006
0 2 4 6 - 0 2 4 6 -
Aq)p Aq)p
. 10° . 10°
- a L - o
s i 20 - 50% L g r 50 - 100% ¢
= <P, > (MCTracks) = 3.5607 +/- 0.0017 T 55 <Py>(MCTracks) = 4.6981 +- 0.0104
£ 335 <P, > (full MC) = 2.8104 g Th <P, > (full MC) = 4.5451
i ' -
54| .
L .
33 C
[ -
53 (— .
%2/ ndf 2.537e+05/ 15 n . ¥2 / ndf 7.597e+04 /15
- po 3.297e+04 0.2 - e | p0 5279 + 0.2
325 — pi -0.01024 + 0.00000 5ol® p1 -0.0135 + 0.0000
B p2 ~0.0004083 + 0.0000158 - p2 0.00206 + 0.00003
- p3 0.001076 + 0.000014 C . . p3 —-0.0007337 + 0.0000300
r , LY . | p4 0.000268 + 0.000009 51— , * . p4 -0.0002994 + 0.0000300
0 2 4 6 - 0 2 4 6 -
A LU
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1. Primary ALambda — 10M production

10°

8 0 10% LPolar_y 0
E <P > (MCTracks) = 0.6207 +/- 0.0016 Entries 696913
<P, > (full MC) = 0.8521 Mean ~0.008521
100 — Std Dev 0.07107
50|
03 o5 B —
PY
- 10°
% 100 20-50% ITPOIar_V_z
o <P > (MCTracks) = 3.5607 +/- 0.0017 Entries 659423
<P > (full MC) = 2.8104 Mean —0.0281
| StdDev  0.09063
50 —
0 o5 B —
PY
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Entries

Entries

10°
[ 10 20% LPolar_y_1
go | <P.> (MCTracks) = 1.5514 +/- 0.0023 Entries 488291
3 <P > (full MC) = 1.6472 Mean —0.01647
oo Std Dev  0.07754
a0
20
0 % s
PY
10°
50- 100% LPolar_y 3

I <P,>(MCTracks) = 4.6981 +/- 0.0104

<P > (full MC) = 4.5451

Entries 105585
Mean —0.04545
Std Dev 0.1214
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1. Full ALambda — 10M production

dN/d(A{p;)

dN/d(A{p;)

63.6

63.4

63.2

63

e

x?/ ndf 6.551e+05/ 15

B po 6.318e+04 £ 0.2

L pi -0.001085 + 0.000003

L s | p2 0.0001403 + 0.0000058

. * p3 0.0008291 + 0.0000063

C , , ° | P4 0.0002238 + 0.0000135
0 2 4

59.5 -

59

58.5

x10°

0-10%
<P > (MCTracks) = 0.3775 +/- 0.0012

= <P, > (full MC) = 0.4171

10°

6 -
A¢D

20 - 50%
<P, > (MCTracks) = 1.1101 +/- 0.0014
<P, > (full MC) = 1.3833

5.545e+05 / 15

p0 5.91e+04 + 0.2

p1 -0.003191 + 0.000004

B p2 -0.001026 + 0.000007

I p3 —0.0008373 + 0.0000038

C * . | p4 ~0.0003334 + 0.0000138
0 2 4 5 -
A

dN.’d(Arp;)

dN.’d(Arp;)

44.4

44.2

44

43.8

9.6

95

x
o
W

10 - 20%
<P, > (MCTracks) = 0.3626 +/- 0.0012
<P, > (full MC) = 0.7990

9.035e+05 /15

- . ] 4.409e+04 £ 0.2

B . p1 -0.001042 + 0.000004

L . p2 —0.0004145 + 0.0000036

- p3 0.0006696 + 0.0000036

C . ! p4 0.0005854 + 0.0000036

0 2 4 6 -
Ap,

10°
XA —

50- 100%
<P, > (MCTracks) = 1.2238 +/- 0.0058
<P, > (full MC) = 2.1744

B %2/ ndf 1.291e+05/ 15

B * . po 9447 +0.2

- pi ~0.003518 +0.000017

N p2 —0.0009482 + 0.0000167

= p3 —0.0007595 + 0.0000167

C . . p4 -0.0009874 + 0.0000167

0 2 4 6 -
Aq)p
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1. Full ALambda — 10M production

(2]
2
£
L

0.2

0.1

0
(2]

2  p2
=
[
L

0.15

0.1

0.05

Updated polarization transfer at NICA/MPD

x10°
i 0 10% LPolar_y 0
| <P,> (MCTracks) = 0.3775 +/- 0.0012 Entries 1263536
i <P, > (full MC) = 0.4171 Mean ~0.004171
- Std Dev 0.0672
L | o |
205 05 !
PY
10°
L 20-50% LPolar_ y 2
[ <P,>(MCTracks) = 1.1101 +/- 0.0014 Entries 1182037
: <P > (full MC) = 1.3833 Mean -0.01383
j Std Dev 0.0881
B | R s
05 05 !
PY

Entries

Entries

0.15

0.1

0.05

20

x10°
i 10 - 20% LPolar_y 1
<P > (MCTracks) = 0.3626 +/- 0.0012 Entries 881813
[ <P, > (full MC) = 0.7990 Mean —0.00799
B Std Dev  0.07437
B | | ‘
05 0.5 1
PY
10°
50 100% LPolar_y 3
<P > (MCTracks) = 1.2238 +/- 0.0058 Entries 188944
<P, > (full MC) = 2.1744 Mean —0.02174
- Std Dev 0.1192
B | L
05 1
PY
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1. Mean global polarization — 10M production

® MCTracks (full)

41~ A\ MC (primary)

A MCTracks (primary)
¥ STAR (11.5GeV)

- & STAR (w/o res.)
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2. Compare MCTracks with data — 2M private production

10° 10°

ke Lpolar_y Lambda_0 8 o 205 i Lpolar_y_Lambda_1
2 0-10% Entries  1.038916e+07 TR Entries 7030300
5 <P > (dat) = 0.6417 Mean -0.006417 I <P, > (dat) = 1.1102 Mean -0.0111
Std Dev 0.1048 : Std Dev 0.1127
<P > (prim MC) = 0.6177 | <P, > (prim MC) = 1.0525
1 B
u 0.5 —
0 L T R P R R oL | | R
-1 05 0 05 1 -1 05 0 05 1
PY PY
- x10° ” x10°
2 Lpolar_y_Lambda_2 2 03f S0 100% Lpolar_y_Lambda_3
£ 20-50% - £ L - 100% _
5 ° Entries 9662409 G I Entries 1403196
<P, > (dat) = 1.5285 Mean -0.01529 = <P > (dat) = 1.8430 Mean -0.01843
15 Std Dev 0.1304 02 i Std Dev 0.1642
<P, > (prim MC) = 1.4866 L <P, > (prim MC) = 1.8504
1= u
L 01—
03 53 B T I s B 55 —
P, P,

Different centrality selection — still, good agreement
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2. Compare MCTracks with data — 2M private production

10°
§ Lpolar_y_AlLambda_0
= 0-10%
] Entries 258631
40 <P, > (dat) = 0.9008 Mean —0.009008
Std Dev 0.0713
<P, > (prim MC) = 0.0303
20 |—
0 | \ P T R T
-1 ~05 0 05 1
PY
- x10°
2 Lpolar_y_AlLambda_2
= 20 - 50%
] Entries 181517
<P > (dat) = 3.0253 Mean —-0.03025
20 Std Dev  0.09428
<P, > (prim MC) = 0.0854
10 —
0 _ T | P
1 ~05 0 05 1

P,

Entries

Entries

30

20 |

iy

05

0

10°
Lpolar_y_AlLambda_1
10-20% Entries 158126
<P > (dat) = 1.8458 Mean -0.01846
Std Dev  0.07903
<P, > (prim MC) = 0.0378
B L L . . | ! L L !
- ~05 0 05 1
PY
x10°
, Lpolar_y_AlLambda_3
50 - 100% _
Entries 19219
<P, > (dat) = 4.8316 Mean —0.04832
Std Dev 0.1289
<P, > (prim MC) = 0.2788
L L. 5 L
g 05 0 05 1
PY

Something goes wrong in the simulation — needs to be checked for ALambda
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2. Full Lambda — 1M private production (MCTracks)

. x10° . x10°
= . x®/ ndf 20.16/15 "o 7 . x?/ ndt 17.36/15
% - po 2.296e+05 + 1.072e+02 % - N po 1.712e+05 + 9.251e+01
= — — .
2 0.2305 — pi 0.001046 + 0.000330 Z C pl 0.0014 + 0.0004
u . * p2 0.0001587 + 0.0003300 = . | P2 -0.000134 + 0.000382
r * p3 —2.598e-05 + 3.300e-04 01715 | — p3 0.0003197 +0.0003821
0.23 p4 0.0004577 + 0.0003299 p4 0.0002632 + 0.0003822
~ — Y
r 0-10% 0471 | - -
0.2205 | . i 0= 20%
[ <P,> (MCTracks) = 0.3638 +/- 0.1148 | <P,> (MCTracks) = 0.4869 +/- 0.1329
L - 0.1705 |
0.299 |- A RS L <P > (full MC) = 0.6376 .
r s (A LIS A . i <P > (prim MC) = 1.0592 .
L L | L | L | | L L
0 2 4 6 - 0 2 4 6 -
A, Ad,
. 10° . 10°
e e . x®/ ndf 235/15 2 B . x*/ ndf 8524/15
= = pO 2.5926+05 + 1.138¢+02 = B PO 57046+04 +5.340e+01
% - .. pl 0.001995 + 0.000310 % 575 pl 0.003114 + 0.000662
B . p2 -0.0001171+ 0.0003106 L ¢ p2 -0.000492 + 0.000662
0.26 p3 -0.0002538 + 0.0003104 | ¢ p3 0.000219 + 0.000662
p4 0.000632 + 0.000311 | p4 6.169e-05 + 6.623e-04
-
20 - 50% 57 ¢ 50 - 100%
0.259 |— L
- <P,>(MCTracks) = 0.6941 +/- 0.1080 <P > (MCTracks) = 1.0832 +/- 0.2303
i <P > (full MC) = 0.9154 r <P > {full MC) = 1.1680
: L ]
0.258 <P, > (prim MC) = 1.4854 56.5 |- <P, > (prim MC) = 1.8634 | . |
0 2 4 6 - 0 2 4 6 -
A, Ad,

Elizaveta Nazar



2. Full Lambda — 1M private production (MCTracks)

10°
g isf 0 10% LPolar_y 0
] I Entries 4592529
<P, > (MCTracks) = 0.3638 +/- 0.1148
‘ Mean -0.003705
<P > (full MC) = 0.3705 Std Dev 0.09366
1k
| <P > (prim MC) = 0.6186
05—
0 | L ‘LLL:-I\_ n | !
—1 05 05 1
PY
4 = LPol 2
o r
£ 15r 20- 50% - olar y_.
L B Entries 5184737
- <P, > (MCTracks) = 0.6941 +/- 0.1080 Mean _0.009154
- <P > (full MC) = 0.9154 Std Dev 0.1141
1 (—
= <P, > (prim MC) = 1.4854
0.5 —
0 B L 1 L L n L L
~1 05 0.5 1
PY
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Entries

Entries

10°
1 F 0. 20% LPolar_y 1
i Entries 3423625
| <P > (MCTracks) = 0.4869 +/- 0.1329 Mean ~0.006376
<P, > (full MC) = 0.6376 Std Dev 0.1001
i <P, > (prim MC) = 1.0592
05—
0 | ) L — .
o 05 0 05 P1
y
10°
o 20 - 100% ITPoIar_y_S
| <P > (MCTracks) = 1.0832 +/- 0.2303 Entries 1140774
<F > racKks) = 1. +/- ..
y 8 Mean -0.01168
i <P > (full MC) = 1.1680 Std Dev 0.1437
02r <P > (prim MC) = 1.8634
0.1 -
0 L L /,.r"rrrr 11111'"\ | .
1 —0.5 0 05 P1
¥
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2. Full Lambda — 2M private production (MCTracks)

. 10° . 10°
ret 0.456 | %2/ ndf 29.44 /15 e C - - ¥2/ ndf 2596/ 15
f; L pO 4.541e+05 £ 1.507e+02 % 0341 — + po0 3.397e+05 + 1.303e+02
% B . * p1 0.0009911+ 0.0002346 ‘% B p1 0.001546 + 0.000271
B p2 ~7.555e-05 + 2.347e-04 O p2 0.000237 + 0.000271
0.455 — . | P8 -0.0002037 + 0.0002347 034 [ p3 0.0004523 + 0.0002713
- p4 0.0002711 £ 0.0002346 Ce 0.0002016 + 0.0002713
L . -
0.454 0-10% 0.339 C 10 - 20%
<P, > (MCTracks) = 0.3448 +/- 0.0816 L <P,> (MCTracks) = 0.5377 +/- 0.0944 .
- -
0.453 <P > (full MC) = 0.3690 » 0338 <P, > (full MC) = 0.6361
- [
<P > (prim MC) = 0.6177 . - <P > (prim MC) = 1.0525 .
- L /
! L L 1 ! L L ! ! | ! L ! I ! | L L ! |
2 6 - 0 2 4 6 -
A, Ad,
. 10° . 10°
Tt B . ¥? / ndf 24.25/15 Te™ B . ¥? / ndf 10.11/15
15:} B . p0 5.157e+05 + 1.606e+02 % 0.1145 — . p0 1.138e+05 + 7.542e+01
‘g 0.518 — p1 0.001932 + 0.000220 ‘g B p1 0.00316 + 0.00047
B p2 4.393e-05 + 2.202e-04 - p2 —0.00051 + 0.00047
-
p3 -9.818e-05 + 2.201e-04 0114 p3 0.0005543 + 0.0004686
p4 0.000351 + 0.000220 p4 0.0006898 + 0.0004689
0.516 B .
20 - 50% 01135 | 50 - 100%
<P > (MCTracks) = 0.6720 +/- 0.0766 [ <Fy> (MCTracks) = 1.0883 +/- 0.1630
[ -
0514 <P > (full MC) = 0.9101 0.113 I <P, > (full MC) = 1.1603 . .
<P, > (prim MC) = 1.4866 [ <P > (prim MC) = 1.8504 .
: -
= L L I L L | = L | | L L |
2 6 0 2 4 6
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2. Full Lambda — 2M private production (MCTracks)

10°
8 3 0 10% LPolar_y 0
& Entries 9082141
<P, > (MCTracks) = 0.3448 +/- 0.0816 Mean 0.00369
, <P_ > (full MC) = 0.3690 Std Dev 0.09372
<P_ > (prim MC) = 0.6177
-
0 i | L . | .
—1 -0.5 0.5 P 1
¥
» 10°
8 5 so- 5050 LPolar y 2
5 Entries  1.031379e+07
<P > (MCTracks) = 0.6720 +/- 0.0766 Mean ~0.009101
<P, > (full MC) = 0.9101 Std Dev 0.1142
2
<P, > (prim MC) = 1.4866
1 —
0 i ! L | .
—1 -05 0.5 P 1
¥
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108
- 10 20% LPolar_y 1
| <P > (MCTracks) = 0.5377 +/- 0.0944 Entries 6794078
F <F > racks) = 0. +/- 0.
Lo Mean -0.006361
r <P > (full MC) = 0.6361 Std Dev 0.09996
<P, > (prim MC) = 1.0525
L . | . ! | ‘LLLI;I\ " L .
0.5 0 0.5 P1
¥
x10°
I oo 1005 ITPoIar "y 3
Entries 2275448
<P, > (MCTracks) = 1.0993 +/- 0.1630 Mean _0.0116
= <P, > (full MC) = 1.1603 Sid Dev 0.1436
i <P > (prim MC) = 1.8504
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1. Mean Lambda polarization — 1M vs 2M

— 6
2
= [ O MC (full)
n~ | @ MCTracks (full)
;N MC (primary)
-/ MCTracks (primary)

4— ¥ STAR (11.5GeV)
¥ STAR (w/o res.)

1M events
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: & % °
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0 | 2|0 — 4|0 | 6|0 | | 8|0
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1. Mean Lambda polarization — 1M vs 2M (with cuts)

— 6
o~
= [ O MC (full)
n~ | @ MCTracks (full)
;N MC (primary)
-/ MCTracks (primary)

4— ¢ STAR (11.5GeV)
¥ STAR (w/o res.)
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1. Mean Lambda polarization — RP vs EP (2M)

o 6
]
= [ O MC (full)
a~ | @ MCTracks (full)
2 MC (primary)
-/ MCTracks (primary)

4— ¥ STAR (11.5GeV)
& STAR (w/o res.)

[
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2. Primary Lambda — 1M private production (MC-Reco)

10°
g 0-10% LPolar_prim_0
g ' <P, > (prim MC) = 0.6970 Entries 424744
<P > (RP, MC ¢) = 0.6572 +/- 0.3781 Mean -0.00697
<P, > (RP, reco ¢) = 0.7257 +/- 0.3782 Std Dev 0.097
<P, > (EP, reco o) = 0.2004 +/- 0.5431
50 | —
0 l | L
- 05 0.5 1
PY
- 10° .
2 - 20-50% LPolar_prim_2
& ¥ <P, > (prim MC) = 1.8634 Entries 425943
[ <P,>(RP, MC ) = 1.3973 +- 0.3779 Mean -0.01863
60| <P, > (RP, reco )= 1.3743 +- 0.3778 Std Dev 0.1207
| <P, > (EP, reco ¢) = 1.2127 +/- 0.4508
pry
20 |-
0 B | . ! ! I
= 05 0.5 1
PY
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Entries

Entries

10°
10 - 20% LPolar_prim_1
60 <P > (prim MC) = 1.2671 Entries 302461
<P > (RP, MC ¢) = 0.4913 +/- 0.4489 Mean -0.01267
<P, > (RP, reco ¢) = 0.4911 +/- 0.4488 Std Dev 0.1036
40| <P,>(EP, reco o) = 1.1025 +- 0.5257
20 —
0 B L " | L L L L
-1 05 05 1
PY
_1 03 O
I 50 - 100% LPolar_prim_3
| <P, > (prim MC) = 2.6642 Entries 80067
10 - <P,>(RP, MC ) = 3.3031 +/- 0.8717 Mean —0.02664
" <P,>(RP, reco o) = 3.0353 +/- 0.8719 Std Dev 0.1589
| <P > (EP, reco ¢) = 3.3809 +/- 1.3752
5 —
0" 05 ' . ‘
PY
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2. Primary Lambda — 1M private production (MC-Reco)

100

Entries

50

Entries

40

20

10°
i 0-10% LPolar_prim_0
i <P, > (prim MC) = 0.6970 Entries 424744
| <P,> (RP, MC ¢) = 0.6572 +/- 0.3781 Mean -0.00697
| <P, (RP, reco ) = 0.7257 +/- 0.3782 Std Dev 0.097
| <P,> (EP, reco ¢) = 0.1392 +/- 0.3773
L T L n | ! L L L
1 05 05 1
PY
10° _
20 - 50% LPolar_prim_2
<P > (prim MC) = 1.8634 Entries 425943
<P.> (RP, MC ¢) = 1.3973 +/- 0.3779 Mean -0.01863
<P > (RP, reco () = 1.3743 +/- 0.3778 Std Dev 0.1207
L <P > (EP, reco ) = 1.0157 +/- 0.3776
B | | | | L
1 05 05 1
PY
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10
10 - 20% LPolar_prim_1
<P > (prim MC) = 1.2671 Entries 302461
<P, > (RP, MC ©) = 0.4913 +/- 0.4489 Mean -0.01267
[ <P > (RP, reco ¢) = 0.4911 +/- 0.4488 Std Dev 0.1036
<P, > (EP, reco o) = 0.9389 +/- 0.4477
L | I L n | ! L L !
05 05 1
PY
_1 03 0
I 50 100% LPolar_prim_3
L <P_> (prim MC) = 2.6642 Entries 80067
" <P, > (RP, MC ¢) = 3.3031 +/- 0.8717 Mean —0.02664
| <P > (RP, reco ¢) = 3.0353 +/- 0.8719 Std Dev 0.1589
| <P > (EP, reco ¢) = 2.1364 +/- 0.8690
- 05 — o8 7
PY




2. Primary Lambda — 2M private production (MC-Reco)

10°
é ol 0-10% LPolar_prim_0
L b <P_> (prim MC) = 0.6941 Entries 838879
T <P,>(RP, MC 0) = 0.6716 +/- 0.2689 Mean -0.006941
0151 <p > (RP, reco o) = 0.7190 +/- 0.2690 Std Dev 0.09693
[ <P,> (EP, reco ¢) = 0.5046 +/- 0.3856
0.1
oos - With resol.
0 L | T 1 " | L ! \ !
3 05 05 1
PY
- x10° .
2 i 20- 50% LPolar_prim_2
& 015] <P_> (prim MC) = 1.8777 Entries 846076
| <P > (AP, MC 0) = 1.6362 +/- 0.2683 Mean -0.01878
" <P,> (RP, reco ¢) = 1.6558 +/- 0.2683 Std Dev 0.1206
04| <P,> (EP, reco o) = 1.7110 +/- 0.3201
005
0 L | 1 ! ] . . ! .
3 05 05 1
PY
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Entries

Entries

10°
10 - 20% LPolar_prim_1
<P > (prim MC) = 1.2447 Entries 599804
<P, > (RP, MC ©) = 0.7920 +/- 0.3187 Mean —-0.01245
1001 op > (RP, reco ¢) = 0.8315 +/- 0.3186 Std Dev 0.1033
<P, > (EP, reco o) = 0.8498 +- 0.3739
50 —
0 - L | | " | L L L L
-1 205 05 1
PY
x10° .
50 - 100% LPolar_prim_3
<P, > (prim MC) = 2.7229 Entries 160195
20| <P >(RP, MC ¢) = 3.3403 +/- 0.6162 Mean -0.02723
<P > (RP, reco o) = 3.2423 +/- 0.6162 Std Dev 0.1587
<P, > (EP, reco o) = 3.9184 +/- 0.9711
10—
0 _ - ' ‘
&~ 05 1
PY

Updated polarization transfer at NICA/MPD




2. Primary Lambda — 2M private production (MC-Reco)

10°
8 N 0. 10% LPolar_prim_0
£ ozl -
o i <P_> (prim MC) = 0.6941 Entries 838879
[ <P,>(RP, MC 0) = 0.6716 +/- 0.2689 Mean -0.006941
0151 <P > (RP, reco ¢) = 0.7190 +- 0.2690 Std Dev  0.09693
| <P, > (EP, reco ¢) = 0.3514 +/- 0.2686
0.11—
oos - W/0 resol.
0 L L T 1 . ] L
- 05 0.5
PY
- x10° ]
-j‘g’ [ 20 50% LP_oIar_prlm_2
w015 <P > (prim MC) = 1.8777 Entries 846076
L <P, > (AP, MC 0) = 1.6362 +/- 0.2683 Mean -0.01878
[ <P,> (RP, reco ¢) = 1.6558 +/- 0.2683 Std Dev 0.1206
01 <P > (EP, reco ¢) = 1.4325 +/- 0.2680
0.05|
L 1 L |

|
-

-0.5
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0.5

Entries

Entries

10 - 20%

<P, > (prim MC) = 1.2447
<P,> (RP, MC ¢) = 0.7920 +/- 0.3187
100 - <P > (RP, reco ¢) = 0.8315 +/- 0.3186

| <P > (EP, reco ¢) = 0.7230 +/- 0.3181

50 —

LPolar_prim_1

Entries 599804
Mean -0.01245
Std Dev 0.1033

05 1

L 50 - 100%
L <P > (prim MC) = 2.7229

20 - <P > (RP, MC ¢) = 3.3403 +/- 0.6162
<P > (RP, reco §) = 3.2423 +/- 0.6162

<P > (EP, reco ¢) = 2.4806 +/- 0.6148

LPolar_prim_3

Entries 160195
Mean -0.02723
Std Dev 0.1587
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2. Full Lambda — 1M private production (MC-Reco)

0.1

w 02X
2 0-10% LPOIar_O
& <P > (full MC) = 0.4259 Entries 684151
045 <P,>(RP.MC )= 0.6228 +/- 0.2978 Mean —0.004259
[ <P,> (RP, reco ¢) = 0.6314 +/- 0.2978 Std Dev 0.09098
[ <P,> (EP, reco o) = 0.6460 +/- 0.4280
01—
°5— With resol.
oL ! . R ‘
3 05 0.5 1
PY
“ 10°
2 osf ppp— LPolar_2
i I <P > (full MC) = 1.1629 Entries 667800
<P, > (RP, MC 0) = 0.7213 +- 0.3019 Mean -0.01163
| <P, > (RP, reco o) = 0.7151 +-0.3019 Std Dev 0.1137
" <P, > (EP, reco ¢) = 0.6753 +/- 0.3600
0.05 |—
0 B L I L | !
1 05 0.5 1
PY
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Entries

Entries

100 -

50

20

<P > (full MC) = 1.6632
<P > (RP, MC ¢) = 2.5088 +/- 0.7034

10°
I P LPolar_1
a <P > (full MC) = 0.7603 Entries 482140
<P > (RP, MC ¢) = 0.0258 +/- 0.3553 Mean  -0.007603
[ <P, > (RP, reco ¢) = 0.0232 +/- 0.3553 Std Dev  0.09755
| <P, > (EP, reco ¢) = 0.7041 +/- 0.4166
I L T 1 L ] L L L L
1 05 0.5 1
Py
10°
50 - 100% LPolar_3
Entries 122746

Mean -0.01663
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[ <P,> (RP, reco o) = 2.4368 +/- 0.7036 Std Dev 0.1503

<P > (EP, reco ¢) = 2.8574 +/- 1.1125
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2. Full Lambda — 1M private production (MC-Reco)

Elizaveta Nazarova
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10° 10°
0.2 X1
8 0-10% h LPolar 0 8 [ P h LPolar_1
o <P > (full MC) = 0.4259 Entries 684151 ] L <P, > (full MC) = 0.7603 Entries 482140
015 <P > (RP, MC ¢) = 0.6228 +/- 0.2978 Mean -0.004259 100 - <P > (RP, MC ¢) = 0.0258 +/- 0.3553 Mean -0.007603
L <P > (RP, reco ¢) = 0.6314 +/- 0.2978 Std Dev  0.09098 [ <P > (RP, reco ) = 0.0232 +/- 0.3553 Std Dev  0.09755
| <P > (EP, reco ¢) = 0.4487 +/- 0.2973 | <P_> (EP, reco ¢) = 0.5997 +/- 0.3548
01—
B 50 |—
0.05 |— i
5~ w/0 resol. -
oL ! L R ol e R
L 05 0 0.5 1 1 05 0 05 1
PY PY
- x10° ” x10°
GCJ 0.15 20 - 50% LPO|aI’_2 ‘1:} - 50 - 100% LPO|aI'_3
& : <P, > (full MC) = 1.1629 Entries 667800 & C <P > (full MC) = 1.6632 Entries 122746
<P, > (RP, MC ©v) = 0.7213 +/- 0.3019 Mean -0.01163 [ <P.> (RP, MC ¢) = 2.5088 +/- 0.7034 Mean -0.01663
04l <P.> (RP.teco o) = 0.7151 +/- 0.3019 Std Dev 0.1137 [ <P,> (RP, reco ¢) = 2.4368 +/- 0.7036 Std Dev 0.1503
<P, (EP, reco ¢) = 0.5656 +/- 0.3015 - <P, > (EP, reco ) = 1.8056 +/- 0.7030
0.05 | — C
0 ! - | L \ R ‘
L3 05 05 = 05 05
PY




2. Full Lambda — 2M private production (MC-Reco)

10° 10°
§ i 0-10% 1 LPO|aI'_O § | 10 - 20% 1 LPO|aI'_1
0 - <P > (full MC) = 0.4219 Entries 1350981 i : <P > (full MC) = 0.7533 Entries 955994
03| <P, >(RP, MC 0) = 0.6358 +- 0.2119 Mean —-0.004219 021 <p > (RP, MC o) = 0.5640 +- 0.2524 Mean -0.007533
| <P,>(RP, reco ¢) = 0.6436 +/- 0.2119 Std Dev 0.09087 i <P, > (RP, reco ¢) = 0.5711 +/- 0.2523 Std Dev 0.09727
L <P,> (EP, reco ) = 0.6763 +/- 0.3039 | <P,> (EP, reco ¢) = 0.7737 +/- 0.2962
02—
B 01—
01— : i
~ With resol. -
oL \ L R ol 0 ! —
-1 05 0 05 1 -1 05 0 05 1
PY PV
- x10° ® x10°
2 03 20 50% 1 LPolar_2 2 i 50- 100% 1 LPolar_3
& <P_> (full MC) = 1.1559 Entries 1326874 oo 40 <P, > (full MC) = 1.7186 Entries 244899
<P > (RP, MC ¢) = 0.8944 +/- 0.2142 Mean -0.01156 [ <P,> (RP, MC ) = 2.2580 +/- 0.4979 Mean —0.01719
02| <P,>(RP,reco ¢)=0.9204 +/- 0.2142 Std Dev 0.1137 0l <P > (RP, reco ¢) = 2.2333 +/- 0.4980 Std Dev 0.1507
<P > (EP, reco ¢) = 0.9909 +/- 0.2555 [ <P.> (EP, reco ¢) = 2.5658 +/- 0.7858
[ 20 ;
0.1 C
B 10—
L P . L L . | L
03 205 0 05 1 03 05 0 05 1
PY P!"
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2. Full Lambda — 2M private production (MC-Reco)

» x10°
d:: i 0-10% LPO|aI’_0
& - <P, > (full MC) = 0.4219 Entries 1350981
031 <P >(RP, MC ) = 0.6358 +/-0.2119 Mean -0.004219
L <P_> (RP, reco o) = 0.6436 +- 0.2119 Std Dev  0.09087
| <P, (EP, reco ¢) = 0.4710 +/- 0.2116
02—
01—
~ w/o resol.
oL ! . R ‘
- ~05 05 1
PY
” 10°
g osf 20 50% LPolar_2
o i <P > (full MC) = 1.1559 Entries 1326874
<P > (RP, MC 0) = 0.8944 +/- 0.2142 Mean -0.01156
ool <P.>(RP, reco o) =0.9204 +-0.2142 Std Dev 0.1137
<P > (EP, reco ¢) = 0.8296 +/- 0.2140
01—
0 L | I I | L
3 05 05 1
PY

Elizaveta Nazarova

Entries

Entries

x10°
10 - 20% LPolar_1
<P, > (full MC) = 0.7533 Entries 955994
02T p > (RP, MC ) = 0.5640 +/- 0.2524 Mean  -0.007533
| <P > (RP, reco ¢) = 0.5711 +/- 0.2523 Std Dev 0.09727
| <P, > (EP, reco o) = 0.6583 +/- 0.2520
0.1|—
0 | . | L ! ! L
-1 05 05 1
Py
10°
C 50 - 100% LPOlaI'_S
or <P > (full MC) = 1.7186 Entries 244899
| <P > (RP, MC ¢) = 2.2580 +/- 0.4979 Mean -0.01719
30 <P >(RP, reco 0) = 2.2333 +/- 0.4980 Std Dev 0.1507
| <P,> (EP, reco ¢) = 1.6243 +/- 0.4975
20 |-
10 [—
0 L I | L . L L
& 05 05 1
P‘I’
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2. Mean Reco Lambda polarization — 1M vs 2M

= - (O MC (full) = - (O MC (full)
u_< A MC (primary) n_": N MC (primary)
4~ @ Reco 4" @ Reco
¥ STAR (11.5GeV) ¥ STAR (11.5GeV)
» STAR (w/o res.) y STAR (w/o res.)
2— ol
i + O ] & o
TN JAN
. L e
° -
0 I neeececcceaafasesssssssessssssssssssssssssssssssssssssssssssssssssssssssfassss 0 L M iciieeaeeseeeeeeesseesmsseseeeesssessesssmesesmmmmnns
] | ! ] ] | ] ] | | | I | ] ] | | ] ] | | ] ] | | ] | |
0 20 40 60 . 80 0 20 40 60 80
Centrality, [%] Centrality, [%]
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Conclusions @

« Updated polarization transfer
~ rotation w.r.t. reaction plane
> Spin direction randomized according to the probability
« Tests for Lambda on private 2M events production are successful
> MCTracks: show similar results to the tests on 10M events
~ Reco: tests manage to extract polarization values
¢ Anisotropic decay for Anti-Lambda
> Workes in MCTracks test on the official 10M events sample

> Implementation in mpdroot needs to be tested

¢« New production?
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Thank you for your attention!
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2. Full Lambda — 1M private production (Reco)

10° 10°
bt F 2/ ndf 3252/15 b B 22/ ndf 36.87/15
E< 07— p0 2.621e+04 + 4.741e+01 E< p0 1.884e+04 + 3.805e+01
Z B pi -0.001893 + 0.001279 Z B pi 0.0004453 + 0.0014295
B p2 0.001339 + 0.001279 B p2 0.001899 + 0.001426
B p3 -0.002295 + 0.001277 p3 —0.0006003 + 0.0014334
26.5 — p4 0.0001514 + 0.0012811 19 p4 —0.002402 + 0.001423
I~ '_\ I
: —u—_"_ _T_
" + + ‘L +
B p, = -0.0019 +/- 0.0013 85— p, = 0.0004 |+/— 0.0014 +
255 P, = 1.0171 +/- 0.6872 - P, = 0.1836 +/- 0.5892
- - |
= L | L L | L L | | ! L | L L L |
0 2 4 6 0 2 4 .6
Yep -0 Yep-0
10° 56 10°
S :’5 *2/ ndf 15.96/15 b ' %2 / ndf 24.18/15
=, B po 2.753e+04 + 4.424e+01 3 B po 5321+ 18.3
% L pt 0.005205 + 0.001138 % B pi 0.001054 +0.002438
L p2 —0.0005917 + 0.0011343 = p2 0.00277 + 0.00243
28 — p3 -0.0001582 + 0.0011396 54— —0.002046 + 0.002428
B p4 -0.003208 + 0.001133 —0.003833 + 0.002443
275
5.2
- P, = 0.0052 +/- 0.0011 - p, = 0.0011 +/-0.0024
27 |— P, = 2.1798 +/- 0.4767 L P, = 0.5966 +/- 1.3795
L g L |
= L | L L | L L | | L ! | L L L |
0 2 4 6 0 2 4




2. Full Lambda — 2M private production (Reco)

R=s 103 2
P 53— ¥° / ndf 32.8/15
E< | p0 5.168e+04 £ 6.661e+01
% L p1 0.0003273 £ 0.0009115
L p2 0.001162 + 0.000911
p3 -0.001239 + 0.000912
52 p4 —4.093e-06 +9.107e-04
F
51—
L P, = 0.0003 +/- 0.0009
L ‘{’ P, = 0.1752 +/- 0.4878
B ‘ A A | . ! . . |
0 2 4 .6
Wep -9
10°
S sl x2/ ndf 35.58 /15
E< B p0 5.462e+04 + 6.229e+01
% N pi 0.003707 + 0.000808
B p2 0.0008763 + 0.0008049
| + p3 0.001902 + 0.000807

55

54
- p,= 0.0037 +/- 0.0008
- P, = 1.5528 +/- 0.3384

—0.00474 + 0.00081
[

0 2
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6
‘PEP-(I)

dN,/dA ¢

dN,/dA ¢

38

10.8

10.4

o
W

%2/ ndf 38.8/15
p0 3.736e+04 + 5.361e+01
pt 0.002004 + 0.001016
p2 0.001047 +0.001013
p3 —1.797e-05 + 1.017e-03
p4 -0.003095 + 0.001012

L \L P, =0.0020 +/~ 0.0010 | _+ +++

= P, =0.8262 +/- 0.4189

— L | L l | L L L |
0 2 4 ; 6

Yep -0
10°

- »2 / ndf 19.21/15
r po 1.058e+04 + 2.582e+01
B pi 0.002246 + 0.001728
L p2 0.001121+0.001724
B p3 -0.0002158 + 0.0017255
B p4 —0.005448 + 0.001726

P, = 0.0022 +/- 0.0017
P, =1.2718 +/- 0.9785

[=]

2 4

26.0
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