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В представленный цикл работ входят 9 публикаций:

1. Measurement of the Yields of Positively Charged Particles at an Angle of 35◦ in Proton Interactions with Nuclear 

Targets at an Energy of 50 GeV; V. V.  Ammosov et al., Physics of Atomic Nuclei, 2013, Vol. 76, No. 10, pp. 1213–1218.

2. PRODUCTION OF HIGH-PT CUMULATIVE PARTICLES IN PROTON-NUCLEUS INTERACTIONS AT 50 GeV;

V.V.Ammosov et al., Yadernaya Fizika I Inzhiniring 4 (2013)773–778(RUS) & nucl-ex_ arXiv.1410.5582 (ENG)

3. Production of Cumulative Particles and Light Nuclear Fragments at High pT Values beyond the Fragmentation Region of Nuclei in

pA Collisions at a Proton Energy of 50 GeV; N. N. Antonov et al. JETP Letters, 2015, Vol. 101, No. 10, pp. 670–673.

4. Spectra of Double-Cumulative Photons in the Central Rapidity Region at High Transverse Momenta1; I. G. Alekseev et al., Physics

of Atomic Nuclei, 2015, Vol. 78, No. 8, pp. 936–942.

5. Knockout of Deuterons and Tritons with Large Transverse Momenta in pA Collisions Involving 50-GeV Protons;

N. N. Antonov et al., JETP Letters, 2016, Vol. 104, No. 10, pp. 662–665.

6. DENSE COLD BARYONIC MATTER; A.V. Stavinskiy et al., Acta Phys. Pol. B Proc. Suppl. 9, 325 (2016).

7. Observation of the Independence of the p/π Ratio from the Nuclear Size for Hadrons Knocked out with Large Transverse

Momenta from a Nuclear Target by 50-GeV Protons; N. N. Antonov et al., JETP Letters, 2018, Vol. 108, No. 12, pp. 783–786.

8. Scaling Behavior of Spectra of Protons, Deuterons, and Tritons Produced with High Transverse Momenta in pA and 12CA Collisions;

N. N. Antonov et al., JETP Letters, 2020, Vol. 111, No. 5, pp. 251–254.

9. Position-Sensitive Scintillation Detector of Nucleons and Nuclear Fragments; V. S. Goryachev et al., 

Physics of Particles and Nuclei Letters, 020, Vol. 17, No. 2, pp. 177–182. 



Ядерная материя в центре массивных Звёзд
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Температура в центре Солнца ~ 15 000 000 К(эВ)

Температура КГП около 170 МэВ

 ~ T4



Shimanskiy S.S.

H ~ 1014 Gs



Кумулятивные процессы и короткодействующие корреляции (SRC)
(короткий комментарий)



Начало исследований кумулятивных процессов!

50 лет







Материалы на премию ОИЯИ
«Холодная сверхплотная компонента ядерной материи»
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До кумулятивной «эры»
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До кумулятивной «эры»
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V.S. Stavinsky JINR Rapid Communications N18-86, p.5 (1986)

(XIMI) + (XIIMII) → mc + [XIMI + XIIMII + m2 ]

1/2 1/2 1/2
IImin min( ) min[( ) ]I I IIS S X P X P= =  + 
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A.A. Baldin, Phys. At. Nucl. 56(3), p.385(1993)
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Structure of Matter

Two ways that
structure is
revealed:

True from atoms
to particles…..

F. Close

p ++ + → +

*A A → +



eA – program at JLab
R.Subedi et al., Science 320 (2008) 1476-1478  
e-Print: arXiv:0908.1514 [nucl-ex]

12C - structure

RNP – program at JINR

V.V.Burov, V.K.Lukyanov, A.I.Titov, PLB, 67, 46(1977)

20



3

,,(o),… high pt

А2

Fluctons

Dense baryon system

Флуктон-флуктонные

взаимодействия

А:С,Ве,Не,…

А1

I.G.Alekseev et.al.(FLINT), ЯФ 71(2008)1; 
A.Stavinskiy, EPJ Web Conf. 71 (2014) 
00125; 
K.R. Mikhailov et al., Phys.Atom.Nucl. 77 
(2014) 576;
ЯФ 77 (2014) 610 

ITEP high pT data



«Локальные» механизмы кумулятивных 
процессов

SRC configuration

Multiquark
configuration

«Нелокальные» механизмы – многократное рассеяние, слияние и т.п.
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Flucton case

<B>  >  1

<B>  <  1

Knock out of a nuclear fragment

Collision with hot flucton - small 
explosion
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Flucton case (cont.)

<B>  >  1

Knock out of a flucton in an excited state

? for SPD, PANDA and
J-PARC-HI

AA-interactions!?

http://inspirehep.net/search?p=collaboration:%27J-PARC-HI%27&ln=ru
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Установка СПИН (ИФВЭ, Протвино) 

Аммосов В. и  Гапиенко В.



Н.Н. Антонов и др., Письма в ЖЭТФ, т.101, №10, 746–749 (2015)Сомнения теоретиков





Среднее число барионов<B> нижняя оценка 
(нейтроны и несвязанные группы барионов)
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N.N. Antonov et al., JETP Letters, Vol.101, No.10, pp.670-673(2015)

Данные установки СПИН

Многочастичность и нейтроны



Детектор нейтронов с пространственным разрешением ~ 1 см

Position-Sensitive Scintillation Detector of Nucleons and Nuclear Fragments; V. S. Goryachev et al., 

Physics of Particles and Nuclei Letters, 020, Vol. 17, No. 2, pp. 177–182. 
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Определение зависимости размера области выбивания от А
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СПАСИБО ЗА ТЕРПЕНИЕ



«I think that the main problem in understanding of high pT
hadrons at the energies of Serpukhov is why you see more 
protons than pions. This was claimed long time ago by the 
Sulyaev's group and I remember hot debates in that back in 
the 80s. Those debated ended up with no clear conclusion. 
Much later an excess of baryons was observed by the STAR 
at RHIC and was called "baryon anomaly". Again, no good 
explanation has been proposed so far. I might have my own 
explanation, but haven't written anything so far. Anyway, 
my point is, if we do not understand the mechanism of 
production of baryons dominating at high pT, we should not 
make any certain conclusions about the cumulative 
mechanisms.»

Тема Re: Cumulative at high p_T

От Boris Kopeliovich

Кому Stepan

Ответить bzk@mpi-hd.mpg.de

Дата 23.01.2012 7:42
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Target for FODS (2016)

38


