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O passutuu ugen A.M.banguHa

A.N.Manaxos

[oknag Ha cemunHape JI®B3, nocsAweHHOM 95-neTuto
akagemka A.M.banaunHa



1968-1997 — gpupektop JIBD

1997-2001 — Hay4HbIK pyKoBoauTenb J1IBD

- CUHXPOPA30TPOH:

- nosblille€HA UHTEHCUBHOCTb NMPOTOHOB

- YCKOpPEHbI A4Ppa BMN/10Tb 40 CEPbI

- NoaydyeHbl NYYKN NONAPU3OBAHHbLIX ,EI,EIZTpOHOB

- Co34aH HYKNIOTPOH.

- Pa3paboTtaH nogxopa nccnenoBaHUA
PENATUBUCTCKUX AAEPHbIX B3aMMOOENCTBUMN B
NPOCTPAHCTBE 4-X MEPHbIX CKOPOCTEN




HemHoOro ncrtopmmn Konnanaepa
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SAnepublii Ko/Ltaiigep aas uceaeoanmii mo /-
PeASITHBUCTCKOM siiepHOi Gu3uKe ¢
(ITpenoxenue Mo pa3BUTHIO YCKOPUTEILHOTO KOMITJIEKCA

JIabopaTopuu BeicokuX yHEPruit OObEIMHEHHOTO HHCTUTYT

SIACPHBIX MCCJIEIOBAHUNA )
[Ipeanoxenue noaroropaeHo Manaxosem A.M., [leraeBbim MLA.. JTagsiruasiv B I, 22 X.U [

Beenenue

B nacrosmee Bpems B JIBD OUSIU xeiictByror 1Ba yekopuTens: co3aaHHbiil B 1957 r.
CHHXPO(DA30TPOH M COBPEMEHHBIH YCKOPHTEIb PETATHBHCTCKUX sAEP HYKIOTPOH.
Cuaxpoa3oTpoH HCHONB3yeTCsl IOCIeIHeEe BpeMsl HCKIIOYHTENBHO JUIS YCKOPEHHs
NOJAPU30BaHHBIX JeliTpoHoB. Ilocie mnoaydeHuss Ha HYKIOTPOHE TOJISIPH30BAHHBIX
JIEUTPOHOB J0CTaTOYHOH wuHTeHCHBHOCTH (KoHer 2002-2003 rr.) HeoOXOAUMOCTh B
SKCILTyaTauuu cuHXpogasoTpona otnajget. K Tomy xe, cHHXpo(a3oTpoH HaBHO Hcyepna
CBOH pecypc u 0e3 peKOHCTPYKIMM €ro AajbHeilias SKCIUTyaTalusi MPaKTHYeCKH He
BO3MOJKHA.

HacTano Bpems pelnTh BOMpoc O AaipHeHmmed cynpde cuuxpodaszorpona. Bosaukio
KpaiiHe HHTEPECHOE IpeAJIOKeHHEe IPOBECTH €ro pPeKOHCTPYKIHIO. TMPEBPATHB €ro B
SKOHOMHYHBIH  YCKOpHTE/Ib C CHJIbHOH  (OKYCHpOBKOHl 3a cyer mo0aBieHHs
COOTBETCTBYIOLIUX CTATLHBIX BCTABOK MEK/TY MOIIOCAMH JUIMOIBHBIX MATHHTOB.

O/IHOBpEeMEHHO aHaIN3 COCTOSIHUS UCCIIEIOBAHMI B 00JIaCTH PeISITHBUCTCKOMN STEPHOM
¢Gu3MKN U cIMHOBOM (hM3HMKHM TOKaszal, 4to obsacthk sHepruit ot 4.5 AIB 1o 10 AIB B
CHCTEME LIEHTpa MacC CTAJTKMBAIOLIUXCS OOBEKTOB KpaliHe HHTepecHa U HeoOXoauma s
JIeTA/IbHOTO ITOHUMAaHHS SIBJeHHs KOH(alHMeHTa, PUPO/IbI CIIMHA U I[BETa.

Ty 0011aCTh YHEPTHIl MOKHO MEPEKPHITH MTyTEM CO3/aHUS CUCTEMBI BCTPEUHBIX TYUYKOB
HyKJ10TpoHa ¢ “Heprueit 10 6.0 AIPB u pexkoHcTpyHpoBaHHOro CHHXpO(ha3zoTpoHa ¢
sHeprueil 10 4.5 AIMB. MakcumanbHass HEpPrus BCTPEYHBIX ITYUKOB, TaKUM 00pazoM,
coctaBuT 6,0 AIAB +4,5A1B =10.5 AIB.
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MonwcHele HAKOHEYHHEH MarHuTa MKCD

YyacTok BcTpeun
¢ CIl MarHuTamu
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Puc. 5: MarauTHas cTpykTypa konnangepa- 7ZKCP



http://wwwinfo.jinr.ru/pdf_SC92/Malakhov.pdf
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7 }SUPERCONDUCTING
/[ STORAGE RINGS

of High Energies for Next 7 Years

A. L Malakhov

Report at the 92" Session of the JINR Scientific Council

6 June 2002
Booster Superconductive beam lines
DEVELOPMENT OF 131F LIE ACCELERATOR FACILITY Now: 8 — 13 MW == Superconductive ~280 kW
= Nuclotron type magnets

I MAIN PARAMETERS I

NUCLOTRON | BOOSTER
Peak energy, GeV/u 6 025 é i}
Repetition rate, Hz 051 10) E : it
Ma:ne(lcﬂe!d.T ) 12 b Sl )
L U M T Banding magnets Quadrupole magnets
Circumference, m 2515 83.8
Gperating emp, K 75 7580 Aperture 120x80mm Aperture 150 mm
z::::::'f" end] == 2‘;‘; Yoke Length  1400mm Yoke Length 1000 mm
Namber of dipoies % w2 Maximal induction 2,0 T Maximal gradient 30 T/m
Number of quadr. & 28 Current 200A Current 200A




Ha yposHe

http://jinrmag.jinr.ru/win/2002/2/pl-lve2.htm

KBApPKOB U IrJIlIOOHOB...

A. . MAJIAXOB, aupexTop
Naboparopun BLICOKMX IHEpPrun
1. UCHCaHE Hansasnenm

2. B JIBD obcyxpaetca nporpamma
[0/ITOCPOYHOro pa3BUTUA OUAN.
BbiABMHYTO npegnoXeHne no co3gaHuto
AgepHoro Konnamaepa (yckoputena co
BCTPEYHbIMM SAEPHBIMM  My4YKaMKU) Ha
6a3e HyK/N0TpOHa Ha 3Hepruto 5 + 5 @B Ha
HYK/IOH, KOTOpPOE HaxoamTcA B COCTOAHUMU

npopaboTKu. [Mpegnonaraetcs, 4yTO
Konnangep 6ynetr obnagatb  TaKXKe
BCTPEYHbIMMU NONAPU30BAHHbIMMU
Ny4YyKamu. Peannsauua 3TOro
npeanoxKeHua NO3BO/INAA Obl

3HAaYNTENbHO MNPOABUHYTLCA B M3YYEHUMU
CTPOEHUA AOEPHOM MATEPUM HA YPOBHE
MeNbYanLWnX KMPNMYMKOB MUPO3AaAHMA -
KBAPKOB M [/IIOOHOB, a TaKXe rnybxke
NOHATb nNpuMpoay CNMHA - OAHOro U3
Ba*KHEMLWMX MNOHATUN OU3NKM YacTUL, U
aTOMHOro agpa.




OAHO M3 nepBblX 3acedaHni OPrkoMUTETa MPOEKTA YCKOPUTENbHOIO KOMMIEKCa
NICA.

CneBa-Hanpaso: B.A.HukntnH, B.M.lonosaTtiok, A.[.KoBaneHko, A.H.CucaksH,
A.C.CopuH, C.B.AdaHacbeB, A.M.Manaxos, B.[1.Kekenna3se.



JInHeNHbIA
ycKopuTenb
AXKeJIbIX MOHO!

YcraHoBKa

Cuctema

3/1IeKTPOHHOro

oxnaxaeHus

10



PasButue noaxoaa A.M.banguHa
nccnegoBaHUA PEenATUBUCTCKUX AOEPHbIX
B3aMMOAENCTBMMN B MNPOCTpaHCTBe 4-X
MEPHbIX CKOPOCTEN



I+1l — 1+2+3+...

bik = - (U; - Uk)2

u; = pi/m;
Uk = Pr/Mk

i, k=1,011,1,2,3, ...

bi/( n 10-2
Knaccnueckan sapepHas hm3mka

NepexoaHas obnacrtb

b, >>1
fAlppa cnepgyet paccMaTpuBaTh Kak
KBapPK-r/1l0OOHHbI€ CUCTEMbI




MpuHUMN ocnabneHna Koppensaummn

a .B a=1, g=I

' ) ;.“\bﬁl I+II91+000

d*ofdb,, ,dx; = F-F,(0;,1.N ),

. by, = (U, —uy)?
W > W, W,

N, — Kkpmynamuenoe uucno

Umoow uzyuame F, ne
00a3amenbHo ycKopoamb aopal
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WHBapuaHTHOe onpeaeneHune aaApoHHbIX CTPYM

b <<1 - agpoH,
b, ~ 1—aapoHHas cTpys

Ocb cTpyu (€AMHUYHbBIN YeTblIpeXBEKTOP):

V= >(u; INCu)®)
yV.zi-¥V*:=1.

CyMMMpOBaHME NPON3BOAUTCA MO BCEM YAaCTULLAM, NPUHAAEKALLUM
rpynne (Knacrtepy).

Bo3MOXHO onpeaenntb KBaapaTt YeTbIPeXCKOPOCTH
OTHOCUTENIbHO OCU CTPYMU:

b, =- (V- u)”

14



H.H.Boronto608B Aan BbICOKYIO OLEHKY
noaxoay A.M.banguHa uccnegoBaHus
PEeNATUBUCTCKUX AAEPHbIX
B3aMMOAEUCTBUMN B NPOCTPAHCTBE
yeTbipexmepHbIX CKopocTeun

BoromoGos2mp4



borontobos H.H.: YeTbipexmepHas CKOPOCTb — camoe
rnasHoe! W dopmynmpyetrca coBepLIeHHO HOBbIM
HEOXXMAaHHbIM 0b6pa3om oOnucaHue peakuumn B
obnactm cKopocteM M 3TO [an0 BO3MOMKHOCTb
nogobpatbCca K HOBOMY M3YYEHUIO CTPYMN, OKA3an0Ch ,
4YTO CTPYM COBEpPLUEHHO MHaye MOCTPOEeHbl WU MHaye
MHTEPNPETUPYIOTCA. ITO MHE KarKeTcs 4Ype3Bbl4alHOo
Ba)XHbIKM pe3ynbraT cpeau MHOIMMX pe3y/bTaTos,
noayyYeHHbIXx AnekcaHapom Mwuxannosmnyem. MHe
KaXXeTcA MOXHO ero no3apasuTb C 3amedaTes/ibHbIM
pe3ynbTaToOM.

bananH A.M.: cnacmbo Hukonanm HwuKonaesny
bonbLioe.

ANJ10ANCMEHTHI.




A.M.Baldin et al. Four-dimensional jets as universal characteristics of
multiple particle production. JINR Rapid Comm. N 0.16-86, p.24-32.
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target fragmentation
*JT P 40Gevic
o ;T C 10Gevie
« PP 205Gevic

x PP 224GevVic

beam fragmentation

5 o 7T C 40 GeVic
t+ PP 12 GevVic

- PP 57GevVic

30

Mpu E s> 22,4 3B (nan
Vs = 7 3B — aHeprua NICA).
- BCE 3KCNEePMMEHTAIbHblE TOYKKN NeXaT Ha

oaHou npamomn!

YHMBEPCA/IbHOCTb CBOMCTB YETbIPEXMEPHbIX aAPOHHbIX CTPYM YKas3biBAeT Ha
TO, YTO afpPOHU3ALMA KBAPKOBbLIX CUCTEM oOnpeaenAeTca AUHAMMKOMN

B3aMMOAEeNCTBUA LBETHOTO 3apAaaa ¢ KX Bakyymom.
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B pabote A.A. banguHa 6bin BBeaeH napamertp
nopobus, ABAAIOWErocad MMHUMYMOM BE/INYUHDI:

II = mln[l/z \/(U| N| + U”N”)Z]

Kpamxue coobwernus OUIH Ned[78]-96 JINR Rapid Communications No.4[78]-96

YAK 539.12...1

A.A.banauH

ANTIMATTER PRODUCTION
IN RELATIVISTIC NUCLEAR COLLISIONS

A.A.Baldin

The universal approach to the description of subthreshold, cumulative and twice-cumulative
processes based on the self-similarity hypothesis is presented and applied to various reactions.
Large experimental material including mesons, antiprotons, and antinuclei production in
nucleus-nucleus and proton-nucleus interactions is analysed.

The investigation has been performed at the Laboratory of High Energies, JINR.
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B 3TOon paboTte MHBapuMaHTHbIE CEYEHUS POXOEHUA PaA3NIMYHOro TUNa
WHKJTIO3UBHbLIX 4YacTUL, BO B3aMMOOEMCTBUSIX fA4ep C aTOMHbIMM
Homepamu A, u A, ONUCbLIBAOTCSH YHUBEpPCanbHbIM OGpPa3oM B LUMPOKOM
obnactn 3Heprnm M pasnUYHbIX aTOMHbIX HOMEPOB CTaNKUBaKLMXCA

soep:

Ed3c/dp3 = C,A,2N) A,,2Nw exp (-IT/C,),
where @(N,) =1/3+N,/3, o(N,)=1/3+N,, /3,

C; = 1.9-10*‘mb GeV-4c3stt w C, = 0.12520,002



I+l - 1+...

BennumHbl N, M N, CTaHOBATCA USMEPUMbIMMU, €C/TU YyYECTb 3aKOH
coXpaHeHuA 4-uMmnynbca B BUAe

(N, mgu; + N;ymgu,, — myu;)? = (N, mg + N;;my +M)?,

npeHebperad OTHOCUTENbHbIM ABUXKEHUEM BCeX OCTa/IbHbIX
HeperncTpupyembixXyactuuy,.

M - macca yacTuu, ob6ecneuynBaroMX cOXpaHeHne 6apUOHHOIo
Yucna, CTPaAHHOCTU U APYTrUX « BHYTPEHHUX» KBaHTOBbIX YUCe.

Ana aHtnagep, K -mesoHoBM=m,, AnA aaepHbiX $parmeHToOB
M=-m,.

Ansa yactuy, o6pasyrowmnxca 6e3 CONpoBOXKAAKLWMX aHTUYACTUL

(m-mes3oHbl, cTpyuu ap.) M=0.



B 1998 r. mbl ¢ A.M.banauvHbim
onybnukosanun paborty, B KOTOPOU HALWAMU
aHa/IMTUYECKoe BblparkeHue Ana napamerTpa
nopo6us N B ueHTpanbHOM obaacTu 6bICTPOT.

Kpamsxue coobwenus OHAH Ne 1[87]-98 JINR Rapid Communications No.1{87]-98

YOK 539.12

RELATIVISTIC MULTIPARTICLE PROCESSES A M E

IN THE CENTRAL RAPIDITY REGION . .bDa/l A H

AT ASYMPTOTICALLY HIGH ENERGIES

A.M.Baldin, A.I.Malakhov A ° M ° M a n a xo B

The principles of symmetry and self-similarity have been used to obtain an explicit
analytical expression for inclusive cross sections of production of particles, nuclear fragments
and antinuclei in relativistic nuclear collisions in the central rapidity region (y = 0). The result
is in agreement with available experimental data. It is shown that the effective number of
nucleons participating in nuclear collisions decreases with increasing energy and the cross
section tends to a constant value equal both for particles and for antiparticles. The analysis of
the obtained results makes it possible to conclude that the hopes for obtaining dense and hot
matter in heavy unltrarelativistic nuclear collisions will not be realized.

The investigation has been performed at the Laboratory of High Energies, JINR.
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Mmn = difn/dN, =0; dfn/dN, =0
B ueHTpanbHoii obnactu 6bictpot (y = 0)
(u,u) = (uyuy)

=Y | y +Y

A:l y=0 | A :

N, =N, = N=[1+V1 + (D,/D2)]D,

rAe  @= (1/my)[mchY+M]/(2 sh?y)
(I}M= (MZ - m12)l(4m0 2 ShZY)

[min = N-chY

1

YpasHeHue banduHa-Manaxosa

22



Ed3s/dp3 = C A/ @N) A @ND exp (-1T/C,)

d?a/mdm-dy = 22C,A,2N) A, 2N exp (-11/C,)

‘'m chY
Jlns1 6apruoHOB M, = —"chy - Al
m, m, Shz Y
'm chyY
I[J'I}I n1 = (Mt chy + ms
aHTHOAPHOHOB | m, M |sh?Y
= @ (N1) O (Nu) I1
C 'AI . AH - EXP — =1
Ratio(aHTnﬁaPHOth)= ! ! ( Cz)dln” = exp(— 2 m, chY )
§aDWOHBI == a(N1) & (Nu) m, sh?Y

,I!-CI- Ar - Am E}Xp(—%)dlnﬂ
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1,2

# — Nuclear Physics A 859(2011) 63-72.
http://hepdata.cedar.ac.uk/view/p7907.
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mchY+M

2 2
N=[1+V1+ (B, /DD My SHEY M= N-chY

(M?2-m,?)
D=
(4m, 2 shY)

nnamn-me3oHos M= 0:

bl

2
2 .
N = [1+\/1+(¢Mfcb2)]qa=(1+ /1 m;2 4 shiy )mTchv
V' Amg? sh?Y mZch?y [ 2m, sh2y

mfch?y ' 2mgshY|  mgshy (—
0

: / S
_(1 + A_ rrl12 Sth ) mTchY _ ITITChY T 4muz
- \

-1)

pT:z > rrl'n::z 4 mﬂ 2

S
4m,? M

ch?y = m,

m, (1-4 mg/s)

[E
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E(d%c/dp?®) ~ exp (-m,/T), T=Const
E(d3c/dp3) ~ exp(- II/C,) = exp(-mJ/[C,my(1-4my2/s)]

025 T T T T T ] T T . .T
Our calculation for FEF-:.K X —
Hades, p-p +—x—
Hades, Ar-Kcl —¢—i
0o L Hades, p-Nb +=—— |
' D. A. Artemenkoy, G. I. Lykasov and A. I. Malakhov. NAE1, p-p +—a—
~ Intern. Journal of Modern Physics: Vol. 39 (2015) 15601089.
()
8 A r
T 0.15 F -
. 1/ /
% A. A. Abgrall et al. Eur.Phys.J., C74 (2014) 2794 (NA61).
2 0.1 :
o X
B '\
0.05 G. Agakishiev et al. arXiv:1512.07070v1 [nucl-ex] 22 Dec 2015 (HADES). -
ObnacTtb aHeprmit NICA
O 1 1 1 | 1 | 1 1

2 4 6 8 10 12 14 16 18 20

s'?, [GeV) e



[lapameTp nogobusa MOXXHO 3anncaTb C MOMOLLIbIO NePeMEHHbIX
s 1 M. Mpw BLICOKUX HEPrUsX \s >> 1 3B, yunTbiBasi, 4TO

chY = vs/(2m,), nonyunm

M2 — m?
H:{m”+M}I+ 1 + st
2!’?1{}5 \/;6

rae 0 = 1-4mg?/s.

970 ypaeHeHue banduHa-Manaxoea-Jibikacoga Nony4eHo
[JlbikacoBbiM 1 A.ManaxoBbiM B pabotax [1, 2]:

1. Gennady Lykasov and Alexander Malakhov. Hadron production in pp and AA
collisions at mid-rapidity within self-similarity approach. E Web of Conferences PJ 204,

01022 (20109).

2. G.I. Lykasov and A.l. Malakhov. Self-consistent analysis of hadron production in pp

and AA collisions at mid-rapidity. Physics Eur. Phys. J. A (2018) 54. 187.
27



E(d3o/dp?) =f[@,(Y.P.), @4(Y.P)]

[.U.JIbiKacos
Nbikacosbim  .U. 6bIn0  nNpeanoxeHo ap -
ucnonb3osaTtb B Kauectse $pyHKUMA @(y,p,) ! !;,, o \‘2,,
$yHKUMKM, 3aBucAwMe OT napameTpa (e

nopo6bwus M:

¢ =o(Nn)

YTO 13 3TOro NOAYy4YMN0Cb NOKA3aHO Aanee.
D.A. Artemenkov, G.I. Lykasov, A.l. Malakhov. Self-similarity of hadron production in
pp and AA collisions at high energies. Int.J.Mod.Phys. A 30 (2015) 21, 1550127.
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P =31 GeV/c

100 ¢
I ISoft O(IJD {qualrks + glLIJOI'IS) -
[ Soft QCD (quarks) -------- 1
10 B, Soft QCD (gluons) ==+ -
[ ‘4\\ NA61 experimental data ——+— -

Yo

f:u

=

b

g L

- 0.1

E B

e L

=

5 0.01 |

= L

=]

e-—': L

£ 0001}
0.0001 | T
18-05 I ] ] ] 1 1 1 1 1 1

02 04 06 08 1 12 14 16 18 2
my, [GeV/c?]

Results of the calculations of the inclusive cross section of hadron
production in pp collisions as a function of the transverse mass at the initial
momenta Pin = 31 GeV/c. They are compared to the NA61 experimental data
from A. A. Abgrall et al. Eur.Phys.)., C74 (2014) 2794.
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5?2900 GeV
100 —— . .

SQCD (quarks+gluons)
SQCD (quarks) -------- ]
SQCD (gluonsg) «==eeeeeee
SQCD+PQCD s ]

CMS data

0 - 01 I \-\‘ =

0.001 < ;

[1/Ng, JdN/dydp,?, y=0, [GeV 2c?]

0.0001 e,

1e-05 _ ' . ' I\ !
0.5 1 1.5 2 25 3 3.5 4 4.5

p;. [GeV/c]

Results of the calculations of the inclusive cross section of charge
hadrons produced in pp collisions at the LHC energies as a function of their
transverse momentum p, at Vs =0.9 TeV. The points are the LHC experimental
data [V. Khachatryan, et al. (CMS Collaboration), Phys. Rev. Lett. 105, 022002
(2010)].
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s"2—7Tev

100 ¢ . . .

- SQCD(quarks+gluos)

- SQCD(quarks) -------- ]
_ 10 SQCD(gluons) «=seeeeees 4
o, N\, SQCD+PQCD e .
'-“:'} R Exp. data (ATLAS,CMS)
@ 1 =
S,
c"‘ -
:LL 0.1 :— -
e
d_" L
14 0.01 =
P-‘ -
<
=3 0.001 ¢ =
<
—  0.0001 | =

1e-05 _ '
1 2 3 4 5 6
.. [GeV/cl

Results of the calculations of the inclusive cross section of charge hadrons
produced in pp collisions at the LHC energies as a function of their transverse
momentum p, at Vs =7 TeV. The points are the LHC experimental data: G. Aad,
et al. (ATLAS Collaboration), New J. Phys. 13, 053033 (2011) and V.
Khachatryan, et al. (CMS Collaboration), Phys. Rev. Lett. 105, 022002 (2010).
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The p; spectra of 77, K" and K~ mesons produced at v = 0 in inelastic

pp interactions at SPS energies /s = 6.3 - 17.3 GeV or Py, = 20-158 GeV/c. Data
are taken from [30].

G.l. Lykasov, A.l. Malakhov, A.A. Zaitsev. Ratio of cross-sections of kaons to pions produced in
pp collisions as a function of Vs. arXiv:2012.02451v1 [hep-ph] 4 Dec 2020. Submitted to

European Physical Journal A. .



M= N-chY
N={1+][1+(P,/ P}
® = {(1/m,)[m,.chy-chY + M]}:[1/(2sh?Y)]

®,, = (M2-m,2)/(4m, 2sh?Y)



A ?D T T T T T B D_?ﬁ, - - : c 350 T T T T T
Vs = 4.31 AGeV ,AuAU pp AuAu

60 H’I—-l_{\hﬁ 07 158 GeV/c ] 300 |t
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= -1 055 | 40 GeV/c ] 200 [ V5= 17
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A) pion rapidity y-spectra in AuAu collision at Vs = 4.31 GeV (solid line), 3.84 GeV (long dash line),
3.32 GeV (shirt dash line), 2.7 GeV (dashed-dotted line) or the initial kinetic energies per
nucleon about E,;. = 8, 6, 4, 2 GeV respectively. They are compared to the AGS data [J.L. Kley, et
al., E895 Collaboration, Phys.Rev. C68, 054905 (2003) ].

B) pion y-spectra in pp collisions at the initial momentum P, =158 GeV/c (solid line), 80 GeV/c (long
dash line), 40 GeV/c (short dash line), 31 GeV/c (dashed-dotted line), 20 GeV/c (dash-double
dotted line) compared to the NA61/SHINE data [N. Abgrall, et al., NA61/SHINE Collaboration,
Eur. Phys. J. C74, 2794 (2014) ].

C) pion y-spectra in AuAu collision (solid line, RHIC data) at Vs = 200 AGeV and PbPb collision (SPS
data) at Vs = 17.2 AGeV (long dash line), 12.3 AGeV (short dashed line) and 8.7 AGeV (dash-
dotted line). The RHIC and SPS data were taken from J. Cleymans, et al., Phys.Rev. C78, 0179331
(2008).
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TEJETPAMMA
MOCKBA 7323010 101 26/02 1027=

[MPE3MOEHT POCCHACKOM ®ENEPAUMM YBEAOM/IEHME TEJETFASOM
OYBHA MOCKOBCKOm VJ1 JIECHAA O 3 KB 1 AKAIOEMUKY A. M. BAJIIVHY=

VBAXAEMH AJIEKCAHIOP MMXAnJIOBUY BCKN

NO3OPABNAI BAC C WBMJEEM - 75-JIETMEM CO NHA POXAEHMA.

KPYMHHY POCCUMCKMR YYEHHI, Bbl BHECAHM 3HAUMTEJIbHHA BKJIAD B PA3BUTHUE
PU3NKK BHCOKMX SHEPTU# U ATOMHOT'O HALPA.

®YHOAMEHTAJIbHHE MCCJIENOBAHMA . BHTOJHEHHHE BAMU U NOA BAWWM
PYKOBOACTBOM, MPEACTABAAKT BOJBWOE TEOPETUYECKOE M MPUKJIAZHOE
3HAYEHHME. CMOCOECTBYWT M3YYEHMIO OfHOT'O M3 CJIOXHEMIMX U MPUOPUTETHRX
HAYYHBIX HAMNPABJIEHMR. PE3YJLTATH BAMMX PABOT HAXOOATCA HA TNEPEOHEM
KPAI0 COBPEMEHHO® HAVKM, MPU3HAHH BO BCEM MHPE.

OT BCEM OYVUM XENAK BAM. YBAXAEMhn AJIEKCAHOP MUXAAJIOBUY. LOBPOI'O
300POBbA, AOJTIONETHA M BCErO CAMOrO JNVUWEIO=B. MYTHUH HP-MP-400-

HHHH 1029 of3

¢
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