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e Charged spectators in non-central collisions generate
electromagnetic fields.

e Can we use them as a new source of information on the
space-time evolution of the system ?

e Can we hope this information to be (reasonably) model-independent?
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2) EM effects
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3) Space-time evolution of the system ...

d. [fm]




3) Space-time evolution of the system ...

many thanks to

Toy_Monte Carlo model: K. Redlich M. Rézanska
L. LeSniak H.G. Fischer

- pion production from resonances ; Input:
* K.Fiatkowski, W.Kittel, Rept. Prog. Phys 46 (1983) 1283.
. * T.Anticic et al., Phys. Rev. C86 (2012) 054903.
- A—>pT1t and p—>TUT; - M.Aguilar-Benitez et al., Z. Phys. C 50 (1991) 405.

* D. Drijard et al., Z. Phys. C 21 (1984) 321.

* D.E.Groom et al., Eur. Phys. C. 15 (2000) 1.

- (Y, IOT) spectra ~ known in p+p ; - AR., CERN-THESIS-2003-005, and references therein.
- baryon stopping of the A ; E
— 4
- Breit-Wigner's, lifetimes, etc. _c'-”
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3) Space-time evolution of the system ...

T=24fm/




3) Space-time evolution
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3) Space-time evolution g - 3 s
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3)_ Summary & outlook

The presence of EM fields in the heavy ion collision results in charge-
dependent effects on various observables.

These effects are sensitive to the distance d_ between the pion emission
site and the spectator(s).

They can be used as a new source of information on the longitudinal
space-time evolution of the system.

Plan (2015-2020): / group under construction /

1. to get more data on these effects
(NA61/SHINE, SPSC-P-330-ADD-8, NICA, EPJA vol. 52 (2016)) ;

2. to provide a more realistic phenomenological description ;
3. to clarify the situation at LHC ;

Help, advice and discussion are more than welcome.

Andrzej Rybicki, XI Workshop on Particle Correlations and Femtoscopy,
Warsaw Univ. of Technology, Warsaw, Poland, 3-7 November 2015
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3)_ Summary & outlook

The presence of EM fields in the heavy ion collision results in charge-
dependent effects on various observables.

These effects are sensitive to the distance d_ between the pion emission
site and the spectator(s).

They can be used as a new source of information on the longitudi
space-time evolution of the system.

---------------------------- Thank you !
4

Plan (2015-2020): / group under construction / \;& j

1. to get more data on these effects
(NA61/SHINE, SPSC-P-330-ADD-8, NICA, EPJA vol. 52 (2016)) ;

2. to provide a more realistic phenomenological description ;
3. to clarify the situation at LHC ;

Help, advice and discussion are more than welcome.

Andrzej Rybicki, XI Workshop on Particle Correlations and Femtoscopy, 20
Warsaw Univ. of Technology, Warsaw, Poland, 3-7 November 2015



Acknowledgments.

This work was supported by the National Science Centre, Poland

(grants no. 2011/03/B/ST2/02634 and 2014/14/E/ST2/00018).

Andrzej Rybicki, XI Workshop on Particle Correlations and Femtoscopy, 21
Warsaw Univ. of Technology, Warsaw, Poland, 3-7 November 2015



Extra slides

Andrzej Rybicki, XI Workshop on Particle Correlations and Femtoscopy, 77
Warsaw Univ. of Technology, Warsaw, Poland, 3-7 November 2015



1.2

>1-

| [ T T 0.3 F . B
B : S +
= [ Pb+Pb | oa b WA9S T
B [ ] T :
I ] : Directed flow:
08 - 7 0.1 F -
i ] C Vi < cos( (p_qJRP )>
0.6 B ] 0 i
[ p_= ] i o A.R. and A. Szczurek,
T _ Phys. Rev. C87 (2013)
0.4 " 500 ] —0.1 f| d_=0.5fm 1 054909.
[ 225 |
L 175
[ ~ —— dg =0 fm 1 H. Schlagheck
0.2 1 17255 dE 0.75 fm -0.2 - dz = 0.5 fm q’.{] (WA98 Collaboration),
25 MeVic 1 — d.=1fm Nucl. Phys. A 663 (2000)
0 e b e by [ B R R B R _0'3 -_ . . , |E IIIII | . | _- 725
=01 0 0.1 0.2 0.3 0,4x 0.5 —9 1 0 1 5
A.R., F
Acta Phys. Polon. y/ybeam
B42 (2011) 867 0-03 LI LI I T LI T I T T LI I T LI T
y=vy > | TE+ A.R. and A. Szczurek,
- A. R., APB 46 (2015) 3, 737 - Xiv:1405.6860 [-th].
beam °~°1-----|----|(- ),...._ 40.02_ arXiv 6860 [nucl-th]
0'03 :_I LI I LI I UL I LI >F : + E : :
- STAR <] 0005 F | 1-[ E - ’
0.02 F _Au+Au o F —8eQ__ ] 0.01 —
g Vs, =7.7GeV ' S Emm ] [ :
0.01 I NN p -0.005_F . - 1
N OSTAR 0 i a
0 F 41de=3fm Lt [ e~ 3IM
: >F - ' I ' ' I o : : E~~ m
001 B TE+ . <& o005 F . -0.01 | d = 1 fm
- T : : st o ‘ d=05f
-0.02 F A . -0 F bt ] i = (.
- E _XAA[ :. - . m
-0.03 -_I T T -0.005 :_ 7] -0.02 -_ i
_1 _0‘5 0 0'5 1 :.T.r. | I A||S|-I-|A|R| 1 K d _— 0 f
—0.01 3 -05 0 0.5 1 i - m
L. Adamczyk et al. y/y / —003 Lov o1 - '|
(STAR Collaboration), beam y ybeam -1 -05 0 0.5 1
Phys. Rev. Lett. 112, 162301 (2014) yly



1072

10

VI

0

I

c |
| |\\\|||

I II\I\I‘ 1
~ P
T oy
I Il
= e
- o
)}
| II\I\I‘ | |

I II\I\I‘
gl
T
I
F
f—
W
-
I\I\I‘

* NA49: (TT+11)/2;

Pb+Pb peripheral.

* NA61/SHINE: 1T only;
Pb+Pb CENTRAL.

3 1.2 NAGL/SHINE., EPIC 74, 201F g 1.4F. NA61/SHINE, EPJC 74, 2014
:
1 4 1.2
@, 12 = **J“ +
;’ﬂ‘j *
} i #ﬁlﬂ'ﬁiﬁ
0.8f m I
0.6F e 40A GeVic 0.8 . 40A GeVic
0.4F w1584 GeVic + 31A GeVic [ = 158AGeVic + 31A GeVlc
0.2 .goAGevic v 20AGeVic 06" . goacGeVic - 20AGeVic
. . v b b by PN N AN NN N AN TN M AT SN AT SO ST SHNVANN NN AN SAAN
% 02 04 06 08 1 0 02 04 06 08 1 12 14
my - mg [GeVicT] y!ybeam
120 B T T T T | T |
100 n y = ybeam .

80

N

p, =25 MeVic

M
20 |increase in number -
- of wounded nucleons
1 | 1 1 1 | 1 Il ‘ Il
9 0 0.2 0.4

><|"Andrzej Rybicki, XI Polish Workshop on Relativistic
Heavy lon Collisions, Warsaw, 17-18 Jan 2015



Pb+ Pb * NA49: (TT+11)/2; * NA61/SHINE: 1T only;
= Pb+Pb peripheral. Pb+Pb CENTRAL.

1. NAG1/SEINE., EPJC 74,1201 R

1.6 F

14 "
12 ‘ Tr o=

08_— xi!i

\)ﬁjﬂs//‘/ 061 « 40A GeVic
0.4F w1584 GeVic + 31A GeVic

0.2F . gpAGeVic v 20A GeVic

C 1 1 1 I 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
% "0z 02 06 08 1
m, - m, [GeV/c?]

_ T T T T |
. | 100
XF=0.20 - N

80

h”l *nx |
I
b o ]
| L1 1 1] I|
(Pb+Pb)/(p+p)

d

1 1 II\I\I‘
[l
T
Il
=
)
| II\I\I‘

T ]
<

I

<

(=3

8 ]
3
Illl\\l

p, =25 MeVic

T T 1T 11T
b

oy]

Il

o

[\

o\ L
AR
/

i 60 ]
i T e
: 20 |increase in number -
¥ - of wounded nucleons -
: 1 i 1 | 1 1 1 | 1 Il Il ‘ Il ] B N

X
&

pr [GeV/c]



	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 24
	Slide 25
	Slide 26

