r . i e L e A . '.’
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snimania dat pri geometrickych
meraniach s pomocou aparatury
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Nas emulzny detektor
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Experiment:

v

v
v

registracia produkcie jednotlivych nabitych relativistickych fragmentov primarneho a tercového
jadra sucasne s emisiou novych Castic v 4n — geometrii

urcenie multiplicit a typov sekundarnych nabitych castic podla prijatej fotoemulznej klasifikacie
meranie ich uhlov emisie, nabojov a hybnosti vzhladom na smer letu primarneho
vysokoenergetického jadra

priprava DST
analyza experimentalneho materialu a modelové vypocty
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12C centralna
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MOj prvy experiment

1. A.Marin, ..., S.Vokal, ...
Vzaimodejstvija jader 2C s impul'som 4.5 GeV/c na nukleon s jadrami fotoemulsii i
kaskadno-ispariteI'naja model jadro-jadernych soudarenij.
Jadernaja fizika, t.29, vyp.1, 1979, s.105-116.

2. M.Karabova, ..., S.Vokal, ...
Nizkoenergetigeskije ¢astici v zvezdach obrazov. jadrami 2C s impul'som 50 GeV/c.
Jadernaja fizika, t.28, vyp.2(8), 1978, s.435-438.

3. A.Marin, ..., S.Vokal, ...
Izucenije korrelacij mezdu vtoricnymi cCasticami obrazovannymi v neuprugich
soudarenijach relativistskich jader ugleroda s jadrami fotoemul’sii.
Jadernaja fizika, t.32, vyp.5(11), 1980, s.1379-1386.

o) — P +8D+8” [The 12 € — 3 dissociation.
N « The events characterized by the presence of only 3
D20+ @

charged secondaries, each being emitted at an angle
of 6 ~ 3° and with charge Z = 2 (determined by 0-

W electron density method).
Rk, e V., v « 20 events of such a type were selected out of 852
S~ & % .| inelastic 12 C+A interactions, and additional 8 events

were found |n the course of further scanning.
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“He
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22Ne
285
328
160
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160
160
325
“OAr
B4Kr
197Au

208pp

4.5

4.1

4.5

4.5

4.1

4.5

4.5
14.6
14.6
60

200
200
1.0-1.2
0.8-0.95
11.6

158

2576

4028
1006
2823
4308
1322
1318
689
1093
834
801
1121
508
877
1185

628

JINR
JINR
JINR
JINR
JINR

JINR

JINR | Jadrové fotoemulzie boli oziarené horizontalne
zvazkami atomovych jadier na urychlovacoch v BNL,
GSI, JINR a CERN.

JINR

BNL-AGS
BNL-AGS
CERN-SPS
CERN-SPS
CERN-SPS
Berkeley
GSI-SIS
BNL-AGS

CERN-SPS

Multiplicity a uhlové charakteristiky
sekundarnych nabitych castic.
Fragmentacia relativistickych jadier.
Kolektivne chovanie jadrovej latky
Fluktuacie v produkcii Castic

Emulzné experimenty realizované v spolupricis SUJV
Dubna a Univerzitou v Lunde (Svédsko)

Tolstov
K.D.




M 6J- d ru h y eX pe ri m e nt ps of pA interactions in emulsion at 4.5 GeV/c in compari-

COOGIEBHMA
Group ol events {ngy {n,» {m Number of events 00BbEAMKEBHHOTD
Q\\ T HHCTHTYTA
All pA collisions 1.63£0.02 2.8140.06 3774008 2576 exp i1 RAEDHbIX
175 271 329 4879 CEM s HecAsAORaHNA
Events with n, <6 1.68+0.03 1214003 1394004 1602 exp LY
1.80 1.14 1.00 3014 CEM
PisE)
Events with 6<n, <15 1,66 +0.04 4.40+0.08 5.96+0.09 689 exp 5
178 441 572 1440 CEM
Events with n, >15 1.29+0.06 796+0.15 118402 285 exp

1.31 425

: - 1981
", 1979 - 1981

HEYIIPYTUE B3AUMOJENCTBUSI NIPOTOHOB
NP UMNYJIBCE 4,5 MB/C

C AJIPAMUA ®OTOIMYJIBCUN

Corpyanuvecrso: Aama-Ara - Byxapecr - Aybua -

-

\ Ayuarte - Kounne - Jlenunrpan - Mocksa -
6 ‘ Tamkenr - Y aan-Barop
1980
160 4 — ¢ A
150
2
/C\;iﬁO- &0
v =
1301 204
. Czech.J.Phys., vol.B31, 1981, p.490-498. [
1204 o
Acta Phys.Slov., t.32, No.5, 1982, p.265-273. g‘ AL EVENTS
110 4 § £l
Z.Phys. A - Atoms and Nucle1 302, 133-142 (1981)
100 Nuclear Interactions of 4.5 GeV/c Protons in Emulsion 20y
J—l and the Cascade-Evaporation Model
o My first emulsion experiment in JINR. o

0123456789101 2B14151517Ng o I worked closely with Tolstov, Bannik,
Fig. 10. Average energy of g-particles as a function of the mulShabratova and Sumbera.
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MQj treti experiment

[X p&IATHBHCTCRHX

FABCHH

BaanMopeiicTane ng> ny> (ng>

pEm 1,6=0,1 3,801 2,8+0.1
(1,8) * (3,3) (2,7}

{Helm 3.4£0,1 4,702 4,6£0,2
{4,3) (5,6} (5,5)

12CEm 7.6=0,2 4,3+0,2 59403
(3,3) (4,7) {7.9)

22NeLFm 10,53+0,05 4,22+0.03 6,32+0,04

{10,8) (4,6) (7,7)

Polovica 80-tych rokov v LVE JINR. (Zlava doprava):
A. Muchtorov a T. Maksimkina (Tadzikistan), A.M. Sosulnikova, E.T. Sadilova
a S. Vokal (LVE), Nagua a Abdalla (Egypt), M. Sumbera (Cesko), L.
Sosulnikova (LVE), host z Tadzikistanu, K.D. Tolstov (LVE), V. Leskin
(Tadzikistan) a I.S. Marin (LVE)

AREPHAA DH3HKA

JOURNAL OF NUCLEAR PHYSICS

T. 45, swin. 1, 1987

MULTIPLICITIES AND ANGULAR DISTRIBUTIONS OF CHARGED
PARTICLES FROM INTERACTIONS OF #Ne NUCLEI IN NUCLEAR
EMULSION AT 4.14 GeV/e
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Kpamxue coobyenus OMAU ¥12-85

JINR Rapid
YK 539.171.017 b

HEYNPYTUE CTONKHOBEHUA ANEP HEOHA-22
C ANPAMA B ®OTO3IMYNLCUM NMPU UMNYNBCE 90 T aB/c

A.Bokanosea, C.A.Kpachos, K.[.Toncvos, r.C.Wwa6patosa
06beAVHEHHBIN UHCTUTYT AAEPHLIX uccnepoBanun, flybua

H.M.Auppeesa, 3.B.Anson, B.U.Ey6Hos, A.l.TaiTuHos,
f.E.Epemenxo, I.C.Kanaukuna, 3.K.Kanwruua, A.M.Ceiitumbertos,
M.A.Y4YacHukose, U.U.laxosa Ld

UHCTUTYT GU3KUKK BHICOKMX 3Heprun AH KasCCP, Anma-Ata

M.Tuyok, B.Tonop, M.Xanayk
LleHTpanbHbii MHCTUTYT DU3MUKK, ByxapecTt

. .NenexwH, b6.6.CrhMoHoB )
ﬂeHuHrpancqu’n WHCTUTYT AAEpHOn (BU3uKK, FatuuHa

P.A.XowmyXxaMeRoB

L 7 Hbe
Tap.mchKuﬁ rocynapcraeﬁuuﬁ MEAMLMHCKUIA MHCTUTYT, Dyuwa

.A.NeckuH AN -
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[x.A.Canomos

5 yHus aHGe
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©.A.AseTaH, B M. KpuusH, H.A.MapyTaH, 1.1 . Capkuc
A, , B.M.
B.®.CapkucaH
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C.Bokan, M.KapaboBa, 3.Cuneu,

cuteT Kownue,
Ynueep M A Caansi . P'XW“CK“

UECKUA MHCTUTYT
M.Totona




Ako zmerat pripady AA-zrazky s
roznymi stupnami dezintegracie
zrazajucich sa objektov?

JINR RAPID COMMUNICATIONS N2 12-85
HEVIIPYTHE CTOJIKHOBEHUA SJEP HEOHA-22 C ATPAMU

2Ne + Em
B ®OTOSMYIIBCHHM ITFH UMITVIIBCE 90 I3B/c

dN
d G. — \/Eetky eventy 4,1 A GeVic
6

B N <7 [ L EA —
00+ -- 72Nh~<~ 27 ' Nint=Ao—(Ap/Zpr)-Q

e Nh>27 > In the group Nj, < 7, which characterizes 22Ne collisions with

H, C, N, O nuclei and peripheral collisions with Ag, Br
N. . = 4,48 +/- 0,03

nuclei, a high probability of fragment emission with

large Q values can be seen (N,,;=4.48+/-0, 03).
N =18,4 +/- 1,0

200 -

> On the contrary, in cases of complete disintegration of
target nuclei with N, >= 28, yields of fragments with

large Q are strongly suppressed and N, = 18.4 +/- 1.0.

Prvykrat boli zmerané a analyzované jednotnou
fotoemulznou metédou pripady interakcii
relativistickych jadier v Sirokom rozsahu ich
hmotnosti (od 2C do 2°¢Pb) a energii (od 1 do 200
A GeV) a Studované oddelene pripady AA-
interakcii s réznymi stupnami dezintegracie

y ] zrazajlucich sa objektov

i
|
-

silna korelacia medzi stupnami
= dezintegracie zrazajucich sa

0 2 4 6 8 10 Q jadier N, a Q




Anomalons - 1984

Over the past years, in experimental and theoretical studies, much attention was paid to the problem of
anomalons - anomalously interacting relativistic fragments of projectile nuclei. Anomalons are assigned
cross sections that significantly exceed the usual cross sections of nuclei of the corresponding atomic
weights.

* The first indications of the existence of anomalons were obtained in experiments carried out by the
method of nuclear photographic emulsions.

* In these works (Friedlander, Jain, Barber, 1980-82), it was stated that the mean free path of fragments
of projectile nuclei, determined on the first centimeters of the path from the parent star, is noticeably
less than what is obtained far from it, or ,which beam nuclei of the same charge and momentum have.

* The effect of a decrease in the mean free path near the birthplace of secondary fragments was usually
interpreted as the presence among them of a certain fraction of nuclei /anomalons.

Bannik B.P. et al.

Free Path Length of Neon-22 Fragment
at 4.1 A GeV/c Momentum and

19K

Dubna

b.M.baHHuK, KO.J1.baTycos, J1.H.bokoBa, A.Bokanosa»
0.M.Ky3HevoB, B.B.JTlrokos, O.B.lMnckaneea, K.[l.ToscTos,
B.U.TpeTbsk, I.C.LLla6bpaToBa

P1-84-532

JJAVHA CBOBOZAHOI'O [MPOBET'A

B - ®0TOSMYJALCUN SPAPMEHTOB HEOHA-22
PN UMITYJIBCE 4,1 A I'sB/c

1 NPOBJAEMA AHOMAJIOHOB

Cotpynnmuectso: Aama-Ara—Byxapecr—IaTunua—

Aybua-/lymanbe-Epesan—Kuumues—Koumue—-Kpakos—

Jenmarpan—Mockpa—TawxenT—Toumcu~Y nan-Bartop
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Kolektivhe chovanie jadrovej latky
— predpoved’ H.Stockera

0.02 fm >

Ne + U, 400 A MeV

Zamerna vzdialenost = 6 fm / !

Teoreticky vypocet \,“‘.../
H. Stocker o

' BEAM / .-

Predpovedany |

Bounce-
off effect




Kolektivne efekty v AA-zrazkach?

YILIOEBBIE CIERTPBI BTOPHYHBIX “TACTHIL
BO B3AHUMOJEACTBUAX IIPOTOHOB A AXEP YTIJEPOTA
C AAPAMH ®OTOOMYJIBCHH MPH p, = 4,5 ATaB/c

BOKAIL C., IIYMBEPA M.

AREPHARA DHIHKA
JOURNAL OF RUCLEAR PHYSICS
7. 39, smin, 6, 1984

—

It was found that the yield of
g-particles at emission
angles about (50-80)
degrees is essentially higher
in 12C than in 'H induced
collisions with Ag(Br).
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nPH p = 45 A MBc
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1983

e The shape of the spectrum in CEM is approximately the
same for arbitrary values of Nh.

e This points to the possibility that, simultaneously with
the cascade mechanism, another collective mechanism
is also implemented, allowing to explain the increased
emission of g-particles

In our experiments.

In the next, we intensively continued{ ?earch for
signals of the collective behavior of nuClear matter




Prva ukazka vhodnosti emulzného detektora na registraciu kolektivnych efektov.

Analyza azimutalnych korelacii v centralnych interakciach 12C + Pb pri 3,7 A GeV

Vypocitané: Koeficienty azimutalnej asymetrie a kolinearity v individualnych eventoch a
uhol ®,, medzi celkovymi vektormi zostrojenymi z jednotkovych vektorov v smere
prieénych hybnosti Castic v skumanych skupinach (tj. uhol medzi smermi emisie dvoch
skupin Castic z jedného aktu jadrovej zrazky).

CO0GUERKA
06bEANHERHOTD
WHCTHTYTA
AAEPHBIX

54

) .:'¥4.“1.m;!].11¥153‘3.“ WCCNRADBAHNA

AYOHa

P1-84-552

S| <> T

C.Bokaa, M Kapatosa, AMyxropos, PToroo,
K./1.ToacToB, W Tyuex, M.lllymbepa

\

HOJHOE PA3PYWEHME #IEP CBUHUA
sPAMM 12C IPW UNIVAIBCE 45 A TaB/c

00

L 1 ] 1 I

o 2 0,2 I ¢
’zs y/4 198
e Existuju eventy s vysokym stupnom kolinearity (B,>0) v | /
oblasti n. =(2-3), kde je velky vklad proténov z primarneho

jadra. Ak to je désledok zachovania celkovej prie¢nej
hybnosti v tejto skupine Castic, o¢akavali by sme B,<0.

e IV skutoCnosti je situacia ind, je tu velky vklad pripadov s
B;>0.

¢ Na rozdiel od experimentu CEM predpoveda Uplnu izotrépiu
v tejto oblasti (pravdepodobne v dusledku velkého poctu
vnutrojadrovych zrazok).

e NavySe, pre vybrané eventy s B,>0 (pre n=2-3), tendencia
emisie s- a h-Castic do opacnych smerov sa zvacsuje v —
porovnani s pripadmi ked' je B,<0. (:0 a0 .

e Tieto efekty ukazuji na mozny prejav - ) + +
hydrodynamickych efektov predpovedanych 0.33-'3.15 &m UDI u‘m'um
Stockerom.




Metdda jednotkovych vektorov

Z jednotkovych vektorov v smere emisie fragmentov danej grupy boli skonstruované
ich vysledné vektory, ktoré zvieraju so smerom primarneho zvazku tzv. uhol toku.

O0GbEBAHHEHHIK
HHCTHTYT
ALEPHBIX
HCCABAOBAHKA

AyGHa

38 1
34
20 Z. Phys. A - Atomic Nuclei 329, 341-347 (1988)
(bl g 26 lal
1.00 N
00 > 22
B T =
:;3‘ ) 18 - § 10
5 075 Observation of a Collective Flow in 2*Ne Collisions| 2 ]
> 4 with Ag(Br) Emulsion Nuclei at 4.1 A GeV/c £
3 o
2050+ oL —— 505
2 | 20 60 1L0 180 2
? ! At
Z | . C
0.25 1 ! Fig. 5. The distributiot\ \the angle 4 ¢, between the resultant vec-
L, 5 tors of PFs and TFs in thd, \ximuthal plane 0
\ 0
0 ; T S B .
Op 05 10 15 20 25 30 35 40 Fig. 4aandb. T
0,ldeg) events and b (g//f
Fig. 3a ajll b. The angular distributions of the PF resultant vector:
a dN/dd [versus f,, the distributions are normalized to one
hundred;}p dN/d cos 6, versus 8, the value of dN/d cos 8, is in zémernej vzdialenosti.

arbitrary| Inits

Y

P1-87-546

HABJIOAEHUE
KOJUIEKTMBHOT'O MOTOKA YACTHL

B CTOJIKHOBEHMAX AJEP 22Ne

C fAIPAMM Ag ¥ Br B ®0TOIMYJIBCUU
[IPY UMIYJIBCE 4,1 A-T'sB/c

Cotpynunuectso: Aama-Ata - Byxapecr - Iarumna -
Ay6ua - Jlywan6e - Epesan - Koumme - Kpakos -
Jlennnrpany - Mocksa - Pxex - Tamkenr -

Touascu - Yaan-Barop

Hanpasnexo & mypran ''Zei
fiir Phys ik sesholre

N/d cos 8 distributions versus f1: a for N, < 14
»=> 14 events

Uhly toku TF sa zvacsuju pri zmenseni

Uhly toku fragmentov primarneho
jadra st nenulové a vacsie ako
vypocitané podl'a KEM.

e Azimutalne uhlové korelacie medzi PF a TF, A® = I0,-®I,
ukazuju, Ze vysledné vektory Vp a V; maja tendenciu byt

emitované v protismere.

e Tieto vysledky boli v zhode s experimentami Plastic Ball a
Streamer Chambers a tiez s modelovymi hydrodynamickymi

vypoctami.

1987
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(2: Z c.:,-‘j rlj
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J
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PJA=(P. Q)0

Metoda projekcie P, /A priecnych hybnosti P,
relativistickych fragmentov do reakénej roviny

j # zrazky (R.P.).
Momemum B min vl A— A NalT/

[""kL GEV."I:] Pwa ’ A Mevie P. Danielewicz and
155 “Kr 2361 2.3 0.6 G.Odyniec, 1985
4.1 “Ne 16,12 2.6 08
45 Bo 128428 a7
45 T 6.1 2. 01
45 3 184421 1.3
11.4 i 120+ 1.8 0z
14, f T 72+725 0.3

EXP ME

Ak P, nahodne rozdelené v
azim.rovine —-> <P,/A> ~ 0

Ak smerovy tok castic

--><P,/A> %0

Experimentalne data su podstatne
odlisné od nuly a ukazuju tak na
prejav efektu odskoku fragmentov

primarneho jadra.




Metdda Fourierovej analyzy azimutalnych uhlovych rozdeleni relativistickych castic
- ucéastnikov zrazky

2 Kr+Ag(Br) (0,95 4 [3B)
dN/d¥ = ¢ [1+2v,.cos(¥)+2v,.cos(2¥)] 00805+ Ag(Br) (3.7 4 I'aB)
Au+ Ap(Br) (10,7 4 1B)
| Pbh+ Ag(Br) (158 4 IaB)
_ o0+ Ag(Br) (3,7 A T3B)
J.-Y.Ollitrault, 1992 0.04 _* Ne + Ag(Br) (3,3 A 'sB)
Elipticky tok Castic - Ucastnikov zrazky je — ++
charakterizovany parametrom V, , 39
{:I i ‘P
FLOW EFFECTS IN HIGH-ENERGY NUCLEUS B B Plastic Ball Au + Au
COLLISIONS WITH Ag(Br) IN EMULSION ® FR05 Au + Au
0,041 . A E877 Au+ Au
ANEPHAS ®H3IHKA, 2004, mox 67, Ao 2, ¢. 200297 n e o
B ¥ NA49 Ph + Pb
B { oCc+ \L
0,08 4 C+Cu
V5, prave pri energii dubnenského | |y ) ¢ EOS Ni+ Cu
urvchlrovaéa meni znamienko z "=" pre nizke L1011 ||1JI - 1 L1 1111 |II Lol - 1
energie (tzv. "squeeze-out" efekt, tj. emisia 10 10 1
ucdastnikov zrazky mimo reakénej_roviny) na B A 138

"4" pri ultrarelativistickych energiach (tzv.
kladny elipticky tok, tj. emisia castic
v reakcnej rovine).

The change of the sign of the elliptic flow measured at mi'drapidity IS detected
at Dubna energies (3—4 A GeV) by the unique emulsion data.




He production in 158 A GeV/c Pb on Pb interactions | | Dubna Emulsion Group was accepted into

(1/N) dN/dN,,

+

the EMUO1 Collaboration in May 1991.

EMUO1 Collaboration

Fig. 1. The multiplicity of He fragments for Au+Au and Pb+Pb
interactions at 11.6 and 158 A GeV/c, respectively Physics Letters B 390 (1997) 445-449

+ ® AutAu * He fragments were measured in Au+Au and Pb+Pb
c+ O Pb+Pb collisions (emulsion - irradiated vertically).
J[ N ° The distribution of the multiplicity of He fragments

iy
T

¥] shows similarity of the data for the two different
primary energy indicating that limiting fragmentation
is reached already at 12 A GeV/c.

* The Pt spectra are similar again. One can see two é
components in the spectra with different slopes: one

[ ST WA O { N N B

7.5

steep at low P, and one slowly descending for larger P,. TR (GeSV/c)’

0

(Caesa nanpaso) K.4.Toacros,
M.I. Tpetsbskosa, B.I'.
/apuoHosa, 3.B. Ansos,
/1.bokosa, A.IIl. I'aritunos, C.A.
Kpacnos, C. Bokaa, M.I.
Azamosuy, 3.1. CoaoBreBa,
A./.KosaaeHko, B.bpagnosa, @.
Hopwmypatos, 1.A. /lomoBa,
(crosaT) B.AuTA08B, ydacTHMKA
cosemtanns, b.b. Cumonos, B.
ITaromes, A. bonaapenko, H.
Bypnes, C.I1. Xapaamos. Ha
(POTOOMY ABCHOHHOM
COBEeIITaHII.

||\\||:l|_|i|:'
10

He multiplicity, N,,

10




20 June 1991 ‘PHYSICS LETTERS B‘ Volume 262, number 2,3 | Slow, target associated particles
produced in ultrarelativistic heavy-ion interactions
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O+Em . ZD'DEA GeV v. .
) S - NON.CENTRA KoSice, Slovakia, 1994
ol *200 A Gev ° 15 A GeV C L
o 60 A Gev i #Si+Em

15 A Gev

EMUO1 meeting

4

1/N, dN,/dcos@
f=

02 MIN BIAS MIN BIAS
O G700 o7 o0 075 078
cos @
I dan,
— =0(.44 exp(0.92 cos
N, doosp ~ 44 exp(0.92cos6)

»Uhlové spektra terCovych fragmentov s g < 0,7 su konzervativne
v oblasti energii od 15 do 200 A GeV

» Uhlové spektra rychlych tercovych fragmentov su dobre
popisané exponencialnou funkciou, ktora je velmi blizka
parametrizacii uhlovych rozdeleni zmeranych v p-Em zrazkach pri
podobnych energiach

» Uhlové spektra najpomalsich fragmentov tercového jadra
zmerané v tych istych jadrovych zrazkach jednotne vykazuju zlom
pri_velkych uhloch emisie tychto Castic @ = 120°




M8 Beryllium (Boron)
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Rok 2004 — pracovna porada kolaboracie BECQUEREL v LVE



Fragmentacia FSX - a

relativistickych jadier

Merané charakteristiky - pocty, naboje a
a hybnosti nepreinteragovanych fragmentov prlmarneho jadra
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+ A Krav&akova, A. Dirner, L.Just (UEF SAV)

+ doktorandka — S. Lehocka .

Prvykriat boli zostavené tabulky nabojovej topolégie fragmentov jadier 22Ne a 28Si pri
energiach az do 200 A GeV, ktoré su zakladnou charakteristikou multifragmentacie jadier
Prvé vysledky pri_merani_disociadcie ®’Li, 'Be, °B, 2C, N, O a inych rahkych
relativistickych stabilnych aj nestabilnych jadier urychlenych na supravodivom urychlovagci
atémovych jadier Nuklotréne v SUJV v Dubne v ramci experimentu BECQUEREL
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Next step - Study fluctuations in central events

Selection of central events - Centrality criteria by model

FRITIOF model calculation for Ny dependence on by,
for different target mass of our emulsion detector

"

E1-2004-173

S.Vokil', A. Vokilova, A. Kravéikovi?,
S. Lehock4?, G.I. Orlova®

PECULIARITIES IN PRODUCED PARTICLES EMISSION
IN *Pb + Ag(Br) INTERACTIONS AT 158 A GeV/e

Submitted to «Slaepas dusmxa»

———
'E-mail: vokal@sunhe.jinr.ru

*P.J. Safirik University, Kogice, Slovakia

*Lebedev Institute of Physics, RAS, Moscow, Russia
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The criterion N, || > 350 selects the interactions of lead nuclei with the heavy emulsion targets Ag and

Br with b;,, < 8 |[fm only.

The group with N> 1000 comprises the central Pb + Ag(Br) interactions with impact parameter b;,, »

(0 — 2) fm.




| Au+Ag(Br)

(11.6 AGeV/c)

| Ring-like structures o

| M.1. Adamovich et al. (EMUOL), J.Phys.G: Nucl.Part.Phys. 19 (1993) 2035 |

Herlany, Slovakia, 22-27. Sept. 2002, Ed. by P. J. Safarik University Kosice, 155 (2003).

{G. l. Orlova, A. Kravéakova, S. Vokal, V. V. Prosin, in Proc. of the Hadron Structure 2002,

150

The ring-like structures are occurrences
where many particles are produced in a
narrow region along the rapidity axis, |
which at the same time are diluted over the
whole azimuth.

50

llllll

* The normalized S,/4S,) distribution (with additional

N, > 300
N,=35
An<0.3

criteria A n< 0. 3) Is fitted by three Gaussians.

[
* / Jet-like effect

Ring-like effect |= A

OBBEAMHEHHBIH
MHCTUTYT
SNEPHLIX

UCCNEAOBAHMI

— parameter:

,= ) (A4’

Ring-Like effeet
in Au induced collisions

with heavy targets

L A. Kravcakova a S. lehocka
o e 208 197 ! >

10-12 % (**Pb+Ag(BF))

5-7 % (**’Au+Ag(Br))

events with nonstatistical ring-like
structures in the emission of produced
particles is in the most central group




Scaled Factorial Moments

Analysis based on the method proposed in:

Search for nonstatistical fluctuations of particle production in heavy ion
collisions using the method of scaled factorial moments (J. Vrlakova): APS
56 (2006) 83-86, APH, Heavy Ion Physics 13(2001) 213-221

Bialas A., Peschanski R. Nucl. Phys. 273(1986)703

[
N . | < Fq >
F, oc [_77] Sn = ﬂ It was proposed to analyze the scaling properties of factorial moments,
on = M F,. as the resolution in the density distribution is varied. -
In M
q- the order of the FM ]
M- number of equal bins of size 8n In<F > = const + (D ) ln > 0
into which the pseudorapidity interval An 4 4 5 ¢q
is divided 77 -
Q For a random uncorrelated particle production <F,> should be constant for all values of q (Phys.Rev. C44, No.2, 1991, p.854). <J3

@q > 0for 60

Q In case of effect (correlated particle production) = <F > should increase with increasing order q of the moment and the exponent )

J. Vrlakova

S.Vokal, J.Vrlakova, Proc. of RNP,
June 17-23, 2012, Stara Lesna, p.62.

The dependences of slopes ¢, on beam parameters
Comparison EXP-CEM

Heavy Beam
Nuclei

n>300, eta=0-5.
M=3-50, q=2-5

» Experimentalne hodnoty ¢, su vacsie ako modelove.

» To ukazuje na pritomnost dynamickych fluktuacii, zatial ¢o
faktorialne momenty nezavisle od én su o¢akavané v pripade

cisto Statistickych fluktuacii.

50.12
S L

011 Au+Ag(Br)

008 «EXP
i ¢ CEM

0.06 | +

0.04 | }

o1 <§> é é
- %
O-|||||||||||||||||||||||||||||||||||||
15 225 3354 45



Zaver

» Kratka historia emulznych experimentov koSicke;j
fotoemulznej skupiny v obdobi 1964 — 2024.

» Prehl’ad vybranych vysledkov o produkcii nabitych castic v
experimentoch s rychlymi atémovymi jadrami 'H, °H, 4He, 1°C,
16Q, 22Ne, 28Si 32§, 3°Kr, 197Au a 2%%Pb s hybnost’ami ~ (1-200) A
GeV/c s pouzitim unikatneho emulzného detektora:

Poéty a uhlové spektra sekundarnych nabitych &astic a relativistickych fragmentov
primarneho jadra;

Fragmentacia jadier;
Kolektivne toky jadrovej matérie v neperiférickych jadrovych zrazkach;

COo0 O

Fluktuacie v emisii s-¢astic s $>0,7 produkovanych v centralnych jadrovych interakciiach
s Ag(Br) — ter¢ovymi jadrami;

< Porovnanie experimentilnych dat s modelovymi vypoctami pre réozne primarne energie,
hmotnosti primarnych jadier a zamerné vzdialenosti zrazajucich sa objektov .
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