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REVIEW
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on the dissertation work of Anastasia Igorevna Fedosimova on the topic "Fluctuations in the
distributions of secondary particles formed in interactions of nuclei" submitted for the degree of
PhD in the specialty 6D060500 - Nuclear Physics.

The dissertation work of A.I. Fedosimova devoted to the study of fluctuations in the
distributions of secondary particles formed in the interactions of relativistic nuclei.

The results of the dissertation work were obtained using modern research methods, data
processing and interpretation techniques using computer technology. The dissertation proposes a
method for determining the energy of cosmic particles with energies E> 10'> eV based on direct
measurements using an ultrathin calorimeter. Based on computer simulation, it was shown that
using the correlation dependence of the cascade size on the cascade process development rate can
significantly suppress the influence of huge fluctuations in the multiplicity of secondary particles
during the development of the cascade process on the accuracy of primary energy measurement.
Due to this approach, it was possible to significantly reduce the error in determining the energy of
primary cosmic particles and reduce the geometric dimensions of the calorimeter.

The dissertation analyzes the interactions of relativistic nuclei accelerated at accelerators of
CERN and the Brookhaven National Laboratory with photoemulsion nuclei. The fluctuations in the
distributions of secondary particles and fragments in collisions of gold nuclei ("7Au 10.7 AGeV)
with photoemulsion nuclei (H, CNO, AgBr) are classified depending on the degree of centrality of
the interaction and the degree of asymmetry of the interacting nuclei. Based on the Hurst method,
events with long-range correlations in the pseudorapidity distribution of secondary particles are
detected. In the interactions of *>S sulfur nuclei with heavy emulsion nuclei at energy of 200 AGeV,
an anomalously high number of events of complete destruction of the projectile nucleus were
detected. In these events a high multiplicity of shower particles and a narrow average
pseudorapidity distribution of shower particles at large angles, were discovered.

The presented dissertation makes a favorable impression and indicates a significant amount of
scientific work done by the author in the process of preparing the dissertation. Of considerable
practical interest is the method of measuring energy in a thin calorimeter, which is important for the
development of high-energy physics. cosmic ray physics and it can make a significant contribution
to the development of the space industry.
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1 think that the dissertation work of A. Fedosimova satisfy all the requirements for the works
sted for the degree of PhD, and the author of the dissertation A. Fedosimova deserves a PhD
-z in physical and mathematical sciences.

Scientific Advisor/
Professor of Physics of University of Catania

Claudio Spitaleri
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Vuusepenrer Karaunu oresn (U3MKM U aCTPOHOMHU

OT3bIB
3apy0eKHOro HayHHOIO KOHCYJIBTAHTa
Ha jnccepraumonnyio pabory ®derocnmosoit Anacracun MropesHsr
Ha remy «®uykryauns B pacnpenciCHusX BTOPHUHBIX HAacTHIL. OGPA3OBAHHBIX BO
B3AUMOJICHICTBHSIX PEISTHBHCTCKUX S/I€P». NPCACTABICHHYIO HA COHCKAHHE CTENEeHH J0KTOpa
(unocodun (PhD) no cnemmansuoctn 6D060500 ~ Siepuas (usnxa.

Jluccepranmonnas pabora MegocuMoBoit AW, mocselena Heeae10BaAHHI0 aHOMATbHBIX
(urykryarmit BO B3aHMOJICHCTBHN 2JICMEHTAPHBIX YACTHIL U SI7ICP [PH BBICOKHX JHEPrusiX, KaK Ha
YPOBHC SIICMEHTAPHOI'0 AKTa, TAK M B KACKQ/IHLIX IIPOIECCaX, a TAKKe B pa3paboTKe HOBBIX
METOJIOB aHAJIN3d TAKHX 11POLIECCOB.

I3 jccepranin 1npeiokeHa MeTOAMKA, [103BOJISIONAs YBEIHYH T TOYHOCT U3MEpEHHs
JHCPIHK HEPBUYHOMN HYaCTHIBI B TOHKOM KaJlOPUMETPE W IIPH HTOM CYLIECTBEHHO yMEHBIIHTE
PasMepnl CaMoro Kajlopumerpa. A TakKe MNPOBEIEH [OUCK AHOMAIMH B paclpejleseHusx
744 10.7 AT5B u suzep cepl 2§
npu suepruu 200 AIB ¢ sipamu porosmynseun (H, CNO, AgBr)

BTOPHUYHBIX YaCTHIL U (l)[)ilFMGHTOB coynapeHus saep 30J0Ta

[pejuiosxkennas B JMCCEPTALIME METOMKA MO3BOISET CYIIECTBEHHO MOIABUTH BIMSHUE
OTPOMHBIX (PIYKTYAIMET 10 MHOKCCTBEHHOCTH BTOPHUHLIX HACTHIL MPH PA3BHTHH KACKAAHOIO
lporecca Ha TOYHOCTL M3MEPElUs NepBUuHOil JHeprun. B pesyisrate 5Toro yaamock
CYIECTBEHHO YMEHDBIINTI, OIKUOKY ONpPEICIeHHs! JHCPIUU ICPBUUHBIX KOCMHUECKHX YACTHI 1
YMCHBUIMTH FEOMETPUUCCKHE PA3MEPBI KAJIOPUMETPA.

Hayunas nosuszua padornl.

. Tlpemtoxena  METOMMKA ONpEJAC/HEHHsl SHEPIMH  KOCMHYECKHX YACTHI C
sneprisinm E>10" 9B na ocnose HPSIMBIX M3MEPEHUH ¢ MCITOJIL30BAHHEM YIBTPATOHKOIO
Kazopumerpa. MeToji ocHOBaN Ha aHAIN3e KOPPEISIMOHHOI 3aBHCHUMOCTH pa3Mepa Kackaja
OT CKOPOCTH Pa3BUTHs KACKAIHOTO MpoLecca.

2. Iposenena  kraccuuramus TUIMUHBIX  QUIYKTYaUHii B pacipeieseHusIX
BTOPHYHBIX YACTHIL 1 (PPArMEHTOB B coyaapenusx syep 30:101a (' Au 10.7 A-IB) ¢ snpamu
doroamynscun (H. CNO, AgBr) B 3aBUCHMMOCTH OT CTCHCHH HEHTPAILHOCTH W CTENEHHU
ACHMMETPHH B3aUMO/(CHCTBYIOIINX siEp.

3. OOuapyucno. 410 BO B3aMMOJICHCTBHSX sylep cepbl S ¢ TsKenbivi sJipaMu
oroamymbern npn sueprun 200 AIB nabmonaeres aHOMAIBHO BBICOKOE KOJHUECTBO
COOBITHIL TOJIHOTO Pa3pyLICHUs S/Ipa CHAPSIA ¢ BBICOKOH MHOMKECTBEHHOCTBIO JIMBHEBBIX
HACTHIL M y3KOHAIPABICHHBIM CPEJIHUM [1CEBJIOOBICTPOTIHBIM PACIIPE/IE/IEHHEM JIMBHEBBIX
HacTuil Ha OOJIBIINE YITIBL

l’IpcncramiéHl—um JHCCEPTAlMs Ha CoMCKaHnue crencuu noxropa ¢uiocoduu (PhD)
HPOM3BOMT  OIArONPHATHOE  BIEUATICHHE U CBUJIETENBCTBYET O 3HAUYMTENBHOM OOBEME
HAYTHOTO TPy A MPOJCIIAHHOIO ABTOPOM B TIPOLECCE MOArOTOBKH JnccepTanui. [locrasnenubie
HCIM 1 3QJIaYM pealiM30BaHbl B MOJIHOM o0beme. Boblioi HHTepec MpejicTaBiseT MeTOd
HIMEPEHHS SHEPIUH B TOHKOM KAJIOPHMETPE, KOTOPhIH MMeeT BAKHOE 3HAYCHHE JUIS Pa3BUTHS
DU3MKY BBICOKHX IHEPIHii M MOKET BHECTH 3HAYMTENLHBIH BKIAA B PA3BUTHE KOCMHYECKOI|



orpacin. [ToxTBepikieHueM 3HAYMMOCTH M NIPAKTHHUECKOTO MPUMEHEHMS JaHHOrO METOAa
SBJISICTCA TOJTYUEHHBLT COMCKATENIEM MATEHT 110 JIaHHOH TeXHOIOTHH.

OCHOBHbBIE DE3YJIbTATHI  HAYUHO-UCCIENOBATENLCKON paGoThl  ObUIM OTpakeHsl B
nybaukainax B Kasaxcrane u B 3apyOeKHBIX H3IAHMAX. a TaKiKe [PEICTaBICHbI Ha
MEIKLYHAPOIHBIX KOH(EPEHIHSX.

Cunraio, 4to juiccepraionnas pabdora Degocumonoil A.M. yrOBISTBOPSIOT BCeM
TpefonausM, IPEIBABISICMBIM K paboTaM, Npe/ICTABICHHBIM Ha COUCKAHUE CTCICHH JO0KTOPa
(uocoguu (PhD) 1 pekoMenIy1o JMCCEPTAIHONIYIO paboTy JOKTOpaHTa K myOIHYHOH 3amHTe
l1a comcKanie yaeHolt crerenn goxktopa guiuocoduu (PhD) B obractn GU3MKO-MaTeMATHIECKHX
nayik. Jenaio ee apropy JaIbHEMIINX TBOPYECKUX YCIEXOB B HAYYHOH Kapbepe.

HayuHblil pyKOBOHTEb
[Tpogeccop Ppuznteckoro Yuusepenrera Katanny

Knaymo Crinrancpu



Yoocmosepume.ibhan naonuce
0 3aC6HOCMETLCMBOBARNN NOOIUHHOCHIN NOONUCH NEPEBOOURA

Ilepesod ¢ aneauiicko2o s36IKa HA PYCCKULl A3bIK GbiNOaHeH nepecooduxom Cmamberosoi
Auncan Epmexognoi

Todmuce Q/' mﬁw 128 A heon, ?,_,a&,/z.\

CrambekoBa ArkaH EpmMekoBHa

Hemeepmoe wona 06e Mslcadu 06adUamozo 2004a.
Pecnyonura Kasaxcman, 2opoo Anmameol.

04.06.2020 o. A, bexewbdacca bany Ilepnebexosna, nomapuyce copooa Aivamsr Pecnybauxu
Kazaxcman, eocyoapemeennan auyenzus Ne 14018240 ewioana Munucmepemeom FOcmunuu
Pecnyonucu  Kasaxeman — 03.12.2014  200a,  ceudemenbcmeyio  nOOIUHHOCHT — NOONUCHU
nepesoduurda - Cmambexocoi Audican  Epmerosuwr. Jluunocms nepesoouuxa ycmaxosiexa,
0eecnocotHoCme U NOTHOMOUUSL NPOGCPEHbL.

Sapecucmpuposano ¢ peecmpe No ,/ /%
Bavickano: menee.
Homapuyce
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