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Radiation-induced absorption (RIA) in a pure-silica fiber (PSF) was
investigated at four wavelengths A = 659, 828, 1310, and 1550 nm after
seven X-ray pulses on the scale 1 us—2 s. The behavior of RIA due to
strain-assisted self-trapped holes (STHs) and of RIA at 1310 and 1550 nm
was analyzed. The 1.63- and 1.88-eV strain-assisted STH bands were
found to decay nearly completely after seven pulses with the total dose of
just 440 Gy. Contrary to the previous assumptions, the 1.63- and 1.88-eV
STH bands proved not to be responsible for RIA at the communication
wavelengths (1.31 and 1.55 pm) upon pulsed-X-ray irradiation. The real
origin of RIA at the communication wavelengths was identified, namely,
the recently discovered STH bands centered near 1 eV. RIA due to STHs
of other classes and types was found to emerge at the expense of the
decayed strain-assisted STHs.

Tomawyx A.JL!, @Qurunnoe A.B."?, Kawaoxun I1.®., Cancanckui
M.FO."3, Bacunves C.A.!, Cemenoe C.JI.!, 36epee O.B.?, I'ypvsanos A.H.3,
IloBeneHue cTUMYJIMPYEMbIX HANPSKEHHEM CAMOJIOKAJIM30BAHHBIX
AbIP B HEJIETHPOBAHHBIX CUJIMKOHOBBIX ONTHYECKUX BOJIOKHAX MO
JelcTBHEM HMITYJIbCHOTO PEHTIeHOBCKOro u3aydenus // JKypuain
HekpucTtamumyeckux tepabix Ten. 2021. T. 564. C. 120880.

! Unemumym obweti pusuxu PAH um. IIpoxoposa, Llenmp
ONMOBONOKOHHBIX UCCIEO08aHUL UM ./[bAHO8A .

2 POAI[-BHUUD D

3 Uncmumym xumuu 6bicokouucmoix éewecms um. Jleeamoix PAH.

HaBenennoe uznyuenuem norioienue (RIA) B HenerupoBaHHbIX
CHJIMKOHOBBIX BoslokHax (PSF) nccnenoBanu 11 yeTblpex AIMH BOJIH

A =659, 828, 1310 u 1550 uM nociie ceMu peHTI€HOBCKUX UMITYJIbCOB
maciuTtaba 1 mxc—2 c. AnanusupoBanu nosezenue RIA, o0ycnosieHHoe
CTUMYJIMPYEMBIMU camoJiokanu3oBaHHbIMU JibipaMu (STHs) u RIA npu
1310 1 1550 am. STH auanasons! 1.63- u 1.88-3B, ctumynupyemele
HaAIPSDKEHUEM TIOYTH MOJHOCTBIO PACTIaJalOTCs IOCIE CEMU UMITYJIbCOB
npu obmeit no3e Bcero 440 I'p. Bonpeku npeapiaynmm nonyuieHusm STH
nuana3onsl 1.63- u 1.88-3B nokaszarenbHo He ABISAIOTCS NpuunHON Ha RIA
Ha AnuHax BoJH cBs3M (1.31 u 1.55MkM) mof 1eiicTBUEM PEHTI€HOBCKOTO
n3yuyeHus. beia ycraHoBIIeHa peaibHas NpUYMHA BOSHUKHOBEHHS RIA
Ha KOMMYHHKAIIMOHHBIX JJIMHAX BOJIH, @ UMEHHO — HEZJABHO OTKPBITHIE
STH nuanazonsl, nentpupytouuecs soausu 1 3B. RIA npoucxozsiee u3
STHSs npyrux KiaccoB ¥ TUIIOB BO3HUKAET 3a CUET pPacCHaBIINXCS
CTUMYJIHpyeMbIx HanpsokeHrneMm STHSs.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Pion—kaon femtoscopy and the lifetime of the
hadronic phase in PB—PB collisions at SNN=2.76 TOB // Physics
Letters. Section B: Nuclear, Elementary Particle and High-Energy
Physics. 2021. T. 813. C. 136030.

Russian Federal Nuclear Center (VNIIEF), Sarov

byonuxos /., @unvuacun C., Unvxaes P., Kypsaxun A., Hazapenko C.,
Tymxun A., 3asvsano6 H., ®eMTOCKONNS MapPbl HOH-KA0H H
NPOAOJIKMTEJIBHOCTD CYLIeCTBOBAaHMSA aApoHHO# ¢a3bl B xone PB—PB
croakHoBenuii npu SNN=2.76 T3B // [lucema no ¢usuke. Paznen B:
SnepHble, 3IeMeHTapHbIe YaCTHUIIbl U pU3MKa BbICOKMX dHepruil. 2021. T.
813. C. 136030.
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In this paper, the first femtoscopic analysis of pion-kaon correlations at
the LHC is reported. The analysis was performed on the Pb-Pb collision
data at SNN—— = 2.76 ToB recorded with the ALICE detector. The non-
identical particle correlations probe the spatio-temporal separation
between sources of different particle species as well as the average source
size of the emitting system. The sizes of the pion and kaon sources
increase with centrality, and pions are emitted closer to the centre of the
system and/or later than kaons. This is naturally expected in a system with
strong radial flow and is qualitatively reproduced by hydrodynamic
models. ALICE data on pion-kaon emission asymmetry are consistent
with (3+1)-dimensional viscous hydrodynamics coupled to a statistical
hadronization model, resonance propagation, and decay code
THERMINATOR 2 calculation, with an additional time delay between 1
and 2 fm/c for kaons. The delay can be interpreted as evidence for a
significant hadronic rescattering phase in heavy-ion collisions at the LHC.

POAL-BHUHD D

B nanHO# cTaThe mpeIcTaBieH MepBhli (HEeMTOCKOITMYECKUN aHAIU3
Koppensiuuii nuoH-kaoH Ha BAK. AHanu3 BBITIOIHSIIN € UCIIOIb30BAHUEM
JaHHbIX 110 Pb-Pb cTonkHOBEeHMSIM TipH SNN—~ =2.76 TB,
peructpupyemsbix Ha Aetekrope ALICE. Hennentuunsle koppenasiuuu
MEXy YaCTHUIIAMH TECTUPYIOT IPOCTPAHCTBEHHO-BPEMEHHOE pa3/iesieHNe
MEXy UCTOYHUKAMH YaCTHUILl Pa3IMYHOr0 THUIIA, a TAKXKE CPEIHUN pazmep
HMCTOYHHKA U3JTy9aTeIbHON CUCTEMBI. Pa3Mephl HCTOYHUKOB KAOHOB U
MMUOHOB PACTYT MO Mepe IEHTPATbHOCTH, U MMHOHBI U3TYUYAIOTCS OIMKE K
HEHTPY CUCTEMBI U/UJTU TI03KE, YeM KAaOHBI. ITOTO CJIEI0BAJIO OKUIATH OT
CUCTEMBI C CUJIBHBIM PaIMaJIbHBIM TOTOKOM U 3TO KOJIMYECTBEHHO
BOCITPOM3BOJUT TUIPOIMHAMHYECKAst MOJIeIb. JlaHHBIE, TTOTydYeHHBIE Ha
ALICE no uzny4areiabHOI aCHMMETPHH MMMOH-KAOH coriacytores ¢ (3+1)-
pa3sMepHOH BS3KOW THAPOAMHAMUKON B KOMOWHAIIMHA CO CTATUCTHIECKOM
MOJEJIbIO aAPOHU3ALINH, PACTIPOCTPAHEHHUS PE30HAHCA, U PACUETOM
pacnaga o komy THERMINATOR 2, 6e3 1onogHUTEIFHOTO OTCTaBaHUS
o BpeMeHnu ot 1 u 2 pm/c mist kaoHoB. OTcTaBaHUE IO BpEMEHH MOXKHO
OOBSCHUTH KaK CBUJICTEIIHCTBO CYIIECTBEHHOM (ha3bl aAPOHHOTO
MIOBTOPHOI'O PacCesiHUsl B XOJ€ CTOJIKHOBEHHs TsKeNbIX HOHOB Ha BAK.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Transverse-momentum and event-shape dependence
of d-meson flow harmonics in PB—PB collisions at Syy=5.02T3B //
Physics Letters. Section B: Nuclear, Elementary Particle and High-Energy
Physics. 2021. T. 813. C. 136054.

Russian Federal Nuclear Center (VNIIEF), Sarov

The elliptic and triangular flow coefficients v2 and v3 of prompt D0, D+,
and D*+ mesons were measured at midrapidity (|y[<0.8) in Pb-Pb
collisions at the centre-of-mass energy per nucleon pair

of SNN———=5.02 TsB with the ALICE detector at the LHC. The D
mesons were reconstructed via their hadronic decays in the transverse
momentum interval 1<pT<36 I'3B/c in central (0-10%) and semi-central
(30-50%) collisions. Compared to pions, protons, and J/yy mesons, the
average D-meson vn harmonics are compatible within uncertainties with a

byonuxos /., @urvuacun C., Unvxaes P., Kypskun A., Hazapenko C.,
Tymxun A., 3aevbsn06 H., 3aBHCHMOCTD MONEPEYHOI0 HMITYJIbCA U
reoMeTpuu COObITHSI OT TAPMOHMK NMOTOKA d-Me30HOB B xo1e PB-PB
croaxkHoBenuii npu Syy=5.02T3B // [Tucema o pusuke. Pasmen B:
SInepHsble, aIeMEeHTapHbIe YacTUIbl U (pU3KKa BHICOKUX Hepruid. 2021. T.
813. C. 136054.

POAL-BHUNDOD

KoadduimeHTs! 21IunTHYECKOr0 U TPUAHTYJISIPHOTO

notoka v2 u v3 MmraoBeHHbix D0, D+, u D*+ Me30H0B u3Mepsiiii npu

cpenrem ObicTponerictuu (|y|<0.8) B xone Pb-Pb cronkHOBeHMIT ITpH
DHEPIUM LIEHTPa MACcC Ha Napy HyKJIOHOB sNN———=5.02 TB Ha
nerektope ALICE. D-Me30HbI peKOHCTPYHPOBAJIH 1O UX aJPOHHBIM
pacmaziaM B MHTEpBaJie MonepeuHbix umMnyiascoB 1<pT<36 I'3B/c mpu
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mass hierarchy for pT<3 I'3B/c, and are similar to those of charged pions
for higher pT. The coupling of the charm quark to the light quarks in the
underlying medium is further investigated with the application of the
event-shape engineering (ESE) technique to the D-meson v2 and pT-
differential yields. The D-meson v2 is correlated with average bulk elliptic
flow in both central and semi-central collisions. Within the current
precision, the ratios of per-event D-meson yields in the ESE-selected and
unbiased samples are found to be compatible with unity. All the
measurements are found to be reasonably well described by theoretical
calculations including the effects of charm-quark transport and the
recombination of charm quarks with light quarks in a hydrodynamically
expanding medium.

ueHTpaibHbIx (0-10%) u nomynentpanbubix (30-50%) cronkHoBenusx. 1o
CPaBHECHHUIO C TMOHAMH, IPOTOHAMH U J/\y ME30HAMHY CPETHUU TAPMOHHUKHU
D-me30Ha vn coracyrTes B IpejiesiaXx HeonpeIeIeHHOCTEH ¢ MacCOBOM

uepapxueit st pT<3 ['3B/c, u cX0aHBI CO CPETHUMH TAPMOHUKAMH

3apsKEHHBIX MHOHOB Npu Oosiee BbicokoM pT. Conpsixenue
04YapoBaTEIbHOTO KBapKa U JIETKMX KBApKOB B CPeJie Jajiee UCCIIEI0BAIH C
pUMEHEHHEM METO/I0M Moaupukanun reomeTpuu coobrtuii (ESE) mo
oTHOmIeHUtO K D-me30ny v2 u pT-auddepeHnnanbHbIM BhIxoaam. D-
meson V2 KOppeIUpyeTcs CO CPEIHNUM NLTUNTHUECKUM [TOTOKOM Kak B
LIEHTPAJIbHBIX, TaK 1 B MTOJYLIEHTPAIbHBIX CTOJIKHOBEHHX. B pamkax
MPUHSATONW TOYHOCTH COOTHOIIEHUS B BBIX0/1aX D-Me30HOB Ha COOBITHE B
oroOpanHbIX MeTo1oM ESE 1 HecMereHHBIX 00pa3iax oka3ajluch
COIJIaCyEMBIMHU C eIMHULIEH. Bce u3mepenns 1ocTaTouHO XOpOIIo
OIUCBIBAIOTCS TEOPETUUECKUMH pacueTaMH, BKIo4as 3PPeKTsl mepeHoca
O4YapoBaTEIbHBIX KBAPKOB U PEKOMOMHAIIMIO 0YapOBATEIbHBIX KBAPKOB C
JIETKMMU KBapKaMM B THPOJMHAMHUYECKHU pacIlupsIoueiics cpee.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., First measurement of quarkonium polarization in
nuclear collisions at the lhc // Physics Letters. Section B: Nuclear,
Elementary Particle and High-Energy Physics. 2021. T. 815. C. 136146.
Russian Federal Nuclear Center (VNIIEF), Sarov

The polarization of inclusive J/y and Y(1S) produced in Pb-Pb collisions
at SNN——=5.02 T5B at the LHC is measured with the ALICE detector.
The study is carried out by reconstructing the quarkonium through its
decay to muon pairs in the rapidity region 2.5<y<4 and measuring the
polar and azimuthal angular distributions of the muons. The polarization
parameters A0, A¢ and A0¢ are measured in the helicity and Collins-Soper
reference frames, in the transverse momentum

interval 2<pT<10 I'3B/c and pT<15 I'3B/c for the J/y and Y(1S),
respectively. The polarization parameters for the J/y are found to be
compatible with zero, within a maximum of about two standard deviations
at low pT, for both reference frames and over the whole pT range. The
values are compared with the corresponding results obtained for pp

byonuxos /., @unvuacun C., Unvkaes P., Kypsaxun A., Hazapenko C.,
Tymkun A., 3asvsn06 H., IlepBble H3MepeHUs MOJISAPU3ANNHA
KBapKOHMEB B siIePHBIX cTOJKHOBeHHsAX npH lhe // [Tucema no ¢usuke.
Paznen B: SinepHbie, 31eMeHTapHbIC YaCTHIIBI M (DU3UKA BEICOKUX SHEPTHU.
2021. T. 815. C. 136146.

POAIL-BHUUD D

[Tonspusanuto nHKHO3UBHBIX JAy 11 Y(1S) mpousBoaumeix B xoae Pb-Pb
CTOJIKHOBEHUH TTpU sNN——+=5.02 T5B 8 BAK WU3MEPSIIN HA JIETEKTOPE
ALICE. UccnenoBanue NpoBOIUIN MTyTEM PEKOHCTPYKIIUA KBAPKOHUS
4yepes3 ero pacraji B MIOOHHbIE IIapbl B IMANla30He

ObICTpOICUCTBUS 2.5<y<4 M IyTeM U3MEPEHUS TOJIIPHBIX U
a3UMYTaIIbHBIX YTJIOBBIX pacrpesesieHuit MiooHOB. [lapameTpsl
nossipu3anuu A0, A¢ 1 AOd u3MepsIM B CUCTEME KOOPIMHAT CITUPATBHOCTH
u Konnunsza-Conepa 1 B MHTEpBaJie MONEPEYHbIX

ceuenunit 2<pT<10 I'3B/c u pT<15 I'3B/c nnsa J/y u Y(15),
cooTBeTCTBEHHO. [lapaMeTpsl nmonsipusanuu ais J/y okazanuch
COBMECTHUMBIMHU C HYJIEM, IPU MAaKCUMYyMe MPUMEPHO B JIBa CTaHIAPTHBIX
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collisions at s\=7 and 8 T3B in a similar kinematic region by the ALICE
and LHCb experiments. Although with much larger uncertainties, the
polarization parameters for Y(1S) production in Pb-Pb collisions are also
consistent with zero.

OTKJIOHEHUsI ITPU HU3KOM pT, Kak B CUCTEMax KOOPAMHAT, TaK U BO BCEM
nuana3oHne pT. 3HaueHus: CpaBHWIM C COOTBETCTBYIOLIMMU PE3YJIbTATMHU,
MOJYYEHHBIMU ISl PP CTOJIKHOBEHUM MPH sV=7 1 8 T3B B cx0xHOI
KrHeMaTh4yeckoi obnactu B xoae sxcnepumentoB Ha BAK u ALICE. Ilp
3TOM NPHU HAJIMYUH ropas3o OOJIBIIMX HEONPEIEHHOCTEH mapaMeTpsl
noJsipu3anuu Uit mpousBojactsa Y (1S) B xone Pb-Pb cronkHoBeHuit Toxe
COBMECTHMBI C HYJIEM.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., First measurement of the |t|-dependence of coherent
j/w photonuclear production // Physics Letters. Section B: Nuclear,
Elementary Particle and High-Energy Physics. 2021. T. 817. C. 136280.
Russian Federal Nuclear Center (VNIIEF), Sarov

The first measurement of the cross section for coherent

J/y photoproduction as a function of |t|, the square of the momentum
transferred between the incoming and outgoing target nucleus, is
presented. The data were measured with the ALICE detector in ultra-
peripheral Pb-Pb collisions at a centre-of-mass energy per nucleon

pair sSNN——=5.02 T5B with the J/y produced in the central rapidity
region |y|<0.8, which corresponds to the small Bjorken-

x range (0.3—1.4)x10—3. The measured |t|-dependence is not described by
computations based only on the Pb nuclear form factor, while the
photonuclear cross section is better reproduced by models including
shadowing according to the leading-twist approximation, or gluon-
saturation effects from the impact-parameter dependent Balitsky-
Kovchegov equation. These new results are therefore a valid tool to
constrain the relevant model parameters and to investigate the transverse
gluonic structure at very low Bjorken-x.

byonuxos /., @unvuacun C., Unvkaes P., Kypsaxun A., Hazapenko C.,
Tymxun A., 3asvsanos H., llepBble u3mepenus |t|-3aBucumMocT
KOrepeHTHOro j/\y goTosizeproro npoussoacrsa // Iucsma no dusuke.
Paznen B: SlnepHble, a1eMeHTapHbIE YaCTHIIBI U (PU3MKA BBICOKUX YHEPTUI
2021. T. 817. C. 136280.
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[TpencraBneHb! nepBbIe U3MEPEHHSI TOTIEPEYHOTO CEUEHHsI KOT€PEHTHOTO
dboTonpousBoicTBa J/\y Kak GyHKINH [t|, KBapaT UMITyJIbCa,
nepeaaBaeMoro MeX,1y BXOIAIIUM U UCXOASIIEHM LEJIEBbIM SPOM.
Jannbie namepsiu Ha nerektope ALICE B xone ynbTpa-niepudepudeckux
Pb-Pb cronkHOBeHUH NpU 3HEPTUH LIEHTPA MACC HA Napy

aykioHoB SNN——+=5.02 T>B npu nponssozcTse J/y B 00macTu
LEHTpaJIbHOTO ObICTpoeiicTBHS |y|<0.8, KOTOPBII COOTBETCTBYET MAJIOMy
Bjorken-x auanazony (0.3—1.4)x10—-3. M3mepenHas 3aBUCUMOCTb OT |t| HE
OIMCBIBACTCSI pacyeTHO Ha 6a3e Jauib KodppuimenTa suepHoit popmsl Pb,
B TO BpeMs Kak (DOTOsACpHBIE TOTICPEYHBIC CEUCHUS JTyUllIe
BOCIIPOU3BOSATCS MOJICNIbHO, BKJIIOUAs 3aTyXaHUE SIIEPHOM peaKIii,
COTJIACHO aNMpOKCUMAIIIH T10 JIMJUPYIOUIEMY KpyUueHuto, Win s¢dekramMmu
HACBIIIEHUS TITI0OHOB U3 ypaBHeHHs banuuku-KoByerosa ¢ 3aBUCMOCTbIO
OT TIapaMeTpOB yapa. DTH HOBBIE PE3yJIbTATHI, CIIEIOBATEIBHO, SBIISTFOTCS
3HAYMMbIM HHCTPYMEHTOM JIJIsl OFpaHUUYEHHSI PENICBAaHTHBX MOJETIBHBIX
IIapaMeTPOB U JUISl UCCIIEIOBAHMS TOTIEPEYHOU IITFOOHHOM CTPYKTYpPBI IPH
oueHb HU3KOM Bjorken-x.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Measurements of mixed harmonic cumulants in pb—
pb collisions at SNN=5.02 TOB // Physics Letters. Section B: Nuclear,
Elementary Particle and High-Energy Physics. 2021. T. 818. C. 136354.

byonuxos /., @urvuacun C., Unvxaes P., Kypskun A., Hazapenko C.,
Tymxun A., 3asvsanoe H., U3MepeHne KyMyJISSHTOB CMeIIaHHBIX
rapmMoHuk B xoae pb—pb crosknoBennii npu SNN=5.02 TIB //ITucema
no ¢usuke. Paznen B: fnepHrle, aneMeHTapHbIC YaCTULIBI U (PU3UKA
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Russian Federal Nuclear Center (VNIIEF), Sarov

Correlations between moments of different flow coefficients are measured
in Pb-Pb collisions at sSNN——v=5.02 TaB recorded with the ALICE
detector. These new measurements are based on multiparticle mixed
harmonic cumulants calculated using charged particles in the
pseudorapidity region |n|<0.8 with the transverse momentum

range 0.2<pT<5.0 I'3B/c. The centrality dependence of correlations
between two flow coefficients as well as the correlations between three
flow coefficients, both in terms of their second moments, are shown. In
addition, a collection of mixed harmonic cumulants involving higher
moments of v2 and v3 is measured for the first time, where the
characteristic signature of negative, positive and negative signs of four-,
six- and eight-particle cumulants are observed, respectively. The
measurements are compared to the hydrodynamic calculations using
iIEBE-VISHNU with AMPT and TRENTOo initial conditions. It is shown
that the measurements carried out using the LHC Run 2 data in 2015 have
the precision to explore the details of initial-state fluctuations and probe
the nonlinear hydrodynamic response of v2 and v3 to their corresponding
initial anisotropy coefficients €2 and €3. These new studies on correlations
between three flow coefficients as well as correlations between higher
moments of two different flow coefficients will pave the way to tighten
constraints on initial-state models and help to extract precise information
on the dynamic evolution of the hot and dense matter created in heavy-ion
collisions at the LHC.

BbicOkuX 3Hepruil. 2021. T. 818. C. 136354.
P®AL-BHUUD D

V3MepeHbl KOppesui MeX/1y UMITyJIbCaMU PA3IUYHbIX K03()(HUITUEHTOB
nmoToka B Xojie Pb-Pb cronkHoBenuii nmpu sSNN——~=5.02 THB,
3apeructpupoBaHHbIMU Ha fetekrope ALICE. OTu HOBbIe U3MepeHus
OCHOBAHBI Ha KyMYJITHTaX CMEIIAHHBIX TAPMOHHUK MYJIbTHYACTHII,
pacCcYUTHIBAEMBbIX C HCIIOJIB30BAHUEM 3aPSKECHHBIX YaCTHIl B 001aCTH
nceBnoObIcTpoaeiicTBHs [1)|<0.8 B Arianma3zoHe MomepeyHoro

umnynbsca 0.2<pT<5.0 I'3B/c. [Tokazana 3aBUCUIMOCTB IIEHTPATHHOCTH OT
KOppessiuil Mexay AByMsl Ko puimeHTaMu oTOKa, a TaKKe
KOPPEeISIUN MeXy TpeMs Kod(ppHimeHTaMu OTOKa UCXOAS U3 UX
BTOPBIX UMITYJIbCOB. B ononHeHne BiepBble H3MEPEH HAOOP CMEIIaHHBIX
KyMYJISIHTOB TapMOHMK C IIPUBJIEUEHHEM UX 00siee BEICOKUX

UMITYJIbCOB V2 U V3, T/ie HaOMI0JaI0TCsl XapaKTepPHbIE CUTHATYPBI
OTpHLIATENIbHBIE, IOJIOKUTEIBHBIE U OTPULIATEIbHBIE 3HAKH Y KyMYJISTHTOB
YeTpBhIX, IECTH U BOCbMU YaCTHUIl, COOTBETCTBEHHO. V3MepeHus cpaBHIIN
C ruApoAMHaMHUYECKUMU pacueTamu ¢ npuMeHeHneM EBE-VISHNU ¢
HavyanbHbIMU yesioBusiMu AMPT u TRENTo. [Tokazano, uto nusmepeHnus,
BbINIOJIHEHHBIE Ha BeTke Run 2 BAK B 2015 roay oTian4aroTcsi TOYHOCTBIO,
MO3BOJIAIOIIEH U3y4acTh AeTalu QUIyKTyallil HCXOJHOTO COCTOSIHUA U
TECTUPOBATh HEJIMHEHHBIM IMAPOIMHAMUYECKUH OTBET V2 U V3 Ha UX
COOTBETCTBYIONIME KO (HUIIMEHTH HAYAIbHOW aHU30TPONHH €2 U €3. OTH
HOBBIE UCCIIEJIOBAHUS 110 KOPPEISLUAM MEXIY TpeMs KodhduiueHTaMu
MOTOKA, a TAK)KE KOPPEJSALUAM MKy 0oJiee BBICOKUMU UMITYJIbCAMU Y
JBYX Pa3IMyYHBIX KOA(P(HUIMEHTOB MOTOKA 1aAyT BO3MOXKHOCTh HAJIOKHUTh
0oJ1ee KECTKUE OrPaHUYCHHS Ha MOJIETTH UCXO/IHOTO COCTOSIHUS U Oy IyT
CIOCOOCTBOBATH MOJIyYEHUIO TOUHOM HH(pOpMALUU O AMHAMUYECKOI
ABOJIIOIMHU TOPSYEH U TUIOTHOM CPEeJibl, CO3/IaBa€MOM B XOJ€ CTOJIKHOBEHUH
TsKeabIX HOHOB B BAK.

Budnikov D., Filchagin S., Illkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Inclusive heavy-flavour production at central and
forward rapidity in xe—xe collisions at // Physics Letters. Section B:
Nuclear, Elementary Particle and High-Energy Physics. 2021. T. 819. C.
136437.

byonuxos /., @unvuacun C., Unvxaes P., Kypsxun A., Hazapenko C.,
Tymxun A., 3aevsan06 H., UIHKJI03NBHOE NPONU3BOACTBO YACTHI C
TS2KeJIbIM apOMAaTOM NPU LEHTPAJBLHOM M NepeaHeM ObICTPOeiicTBUHI
B X0/Ie Xe—Xe cToJIKHOBeHui npu // [Tucema no pusuke. Paznen B:
SlnepHble, 2IeMEHTapHbIC YaCTULBI U (PU3UKA BHICOKHX 3Hepruil. 2021. T.
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Russian Federal Nuclear Center (VNIIEF), Sarov

The first measurements of the production of muons and electrons from
heavy-flavour hadron decays in Xe-Xe collisions at SNN—— = 5.44
TaB, using the ALICE detector at the LHC, are reported. The
measurement of the nuclear modification factor RAA is performed as a
function of transverse momentum pT in several centrality classes at
forward rapidity (2.5<y<4) and midrapidity (|y|<0.8) for muons and
electrons from heavy-flavour hadron decays, respectively. A suppression
by a factor up to about 2.5 compared to the binary-scaled pp reference is
observed in central collisions at both central and forward rapidities.

The RAA of muons from heavy-flavour hadron decays is compared to
previous measurements in Pb-Pb collisions at SNN—— = 5.02 T9B.
When the nuclear modification factors are compared in the centrality
classes 0-10% for Xe-Xe collisions and 10-20% for Pb-Pb collisions,
which have similar charged-particle multiplicity density, a similar

suppression, with RAA~0.4 in the pT interval 4<pT<8 I'2B/c, is observed.

The comparison of the measured RAA values in the two collision systems
brings new insights on the properties of the quark-gluon plasma by
investigating the system-size and path-length dependence of medium-
induced parton energy loss. The results of muons and electrons from
heavy-flavour hadron decays provide new constraints to model
calculations.

819. C. 136437.
POAL-BHUND D

IIpuBeneH oTUET O NEPBBIX U3MEPEHUSAX POU3BOICTBA MIOOHOB U
AJIEKTPOHOB MPH pacnajie aApoOHOB C TSHKEJIBIM apOMATOM B Xoj1e Xe-Xe
CTOJIKHOBEHUH IIPH sSNN—— = 5.44 T>B Ha nerexkrope ALICE.
N3mepenus korddunmenTa spepuoit Mmogudukanun RAA BBITIOJHUIN KaK
(YHKIIHIO IOTIEPEYHOro UMITyJIbca pT B HECKOJIBKUX KJlaccax
LEHTPaJIbHOCTHU NPU NepeiHeM ObIcTpoaercTBUH (2.5<y<4) u cpeHeM
obicTpoaeiicTBuu (|y|<0.8) 17151 MIOOHOB U 3JIEKTPOHOB, O0PA3YIOIIUXCS
IIpU pacnajie aApOHOB C TSHKEIBIM apOMETOM, COOTBETCTBEHHO.
[TonaBnenue ¢ KO3PPUIUEHTOM 10 TPUMEPHO 2.5 B CPAaBHEHHUHU C
OMHapHO-MacHITabupyeMbIM pp 11a0JI0HOM HaOIIOAAIN B XO€
LEHTPaJIbHBIX CTOJKHOBEHUH KaK MU IEHTPAJIBHOM, TaK U MPH MEepeTHEM
ovicTponelicTBii. RAA MIOOHOB, 00pa3yIOIIMXCS MPHU Pacmaae aJpoHOB C
TSDKEJIBIM apOMAaTOM, CPAaBHUIIM C MPEIbLIYIIUMH U3MEPEHUsIMU B XoJie Pb-
Pb cronkrosennii mpn SNN—— = 5.02 T>B. Korja cpaBamim

K03 PULIKEHTHI s1epHOI MonpuKaIuK B Kiaccax nentpainbHoctu 0-10%
st Xe-Xe cronkaoBeHui u 10-20% st Pb-Pb cronkHoBeHU, KOTOpHIE
00J1a71at0T OIMHAKOBBIMH IJIOTHOCTSIMH MHOKECTBEHHOCTH 3aPSKEHHBIX

YaCcTHIl, TO HAOIIOAa)IM OAMHAKOBOE To1aBiieHue, mpu RAA~0.4 B

pT unTepBane 4<pT<8§ I'3B/c. CpaBHeHHE U3MEpeHHBIX 3HaUCHU RAA B
ABYX CTOJIKHOBUTCIIbHBIX CUCTCMAX NAaCT HOBBIN B3rJjsi1 Ha CBOMCTBA
KBapK-TJIFOOHHOM IJ1a3MblI 32 CUET HCCIIe0BaHUs 3aBUCUMOCTH pa3Mepa
CHUCTCMbI U IJIMHBI ITYTH OT HaBe,Z[eHHOfI CpGI[Oﬁ SHEPTONOTCPU MMAPTOHOB.
Pe?;y.HI)TaTI)I, IMMOJIYUYCHHBIC JIs1 MIOOHOB M 3JICKTPOHOB, JaOT HOBBIC
OrpaHM4YCHUA 111 MOJACIBbHBIX paCUCTOB.

Budnikov D., Filchagin S., Illkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Jet-associated deuteron production in pp collisions at
S=13 TOB // Physics Letters. Section B: Nuclear, Elementary Particle
and High-Energy Physics. 2021. T. 819. C. 136440.

Russian Federal Nuclear Center (VNIIEF), Sarov

Deuteron production in high-energy collisions is sensitive to the space-

byonuxos /., @urvuacun C., Unvxaes P., Kypskun A., Hazapenko C.,
Tymxun A., 3aevanos H., O0ycnoBiieHHOe cTPYHHBIM 3¢ dexToM
NPOU3BOJCTBO [eITEPOHOB B X0/1e pp cTo/iKHOBeHuii mpu S=13 TIB //
[Tucema no ¢usuke. Paznen B: SnepHble, aneMeHTapHbIE YaCTHUIIBI U
¢u3uka Beicokux 3Hepruii.. 2021. T. 819. C. 136440.
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time evolution of the collision system, and is typically described by a
coalescence mechanism. For the first time, we present results on jet-
associated deuteron production in \pp\ collisions at sN=13 T5B, providing
an opportunity to test the established picture for deuteron production in
events with a hard scattering. Using a trigger particle with high transverse-
momentum (pT>5 I'3B/c) as a proxy for the presence of a jet at
midrapidity, we observe a measurable population of deuterons being
produced around the jet proxy. The associated deuteron yield measured in
a narrow angular range around the trigger particle differs by 2.4-4.8
standard deviations from the uncorrelated background. The data are
described by PYTHIA model calculations featuring baryon coalescence.

[Ipon3BOACTBO NEUTEPOHOB B XOJI€ CTOJIKHOBEHUM C BHICOKOW dHEPTUEH
YYBCTBUTEIBHO K IPOCTPAHCTBEHHO-BPEMEHHOM 3BOJIIOILIMHI
CTOJIKHOBUTENIbHOM CUCTEMBI, U OOBIYHO OMUCHIBAECTCS MEXaHU3MOM
KoaJiecleHlIuU. BriepBbie aBTOPBI MPEACTABISIOT PE3YIbTaThl
MIPOU3BOJICTBA ICUTEPOHOB, 00YCIOBIECHHBIE CTPYHHBIM 3 (HEKTOM B X0z
\pp\ cronkHOBeHui mpu sV=13 THB, 4T0 AT BO3MOKHOCTh HCIIBITATH
YCTaHOBUBILYIOCS KAPTUHY MPOU3BOACTBA JEHTEPOHOB B X0JI€ COOBITUI C
JKECTKHUM paccestHueM. Mcnosb3yst TpUITepHYIO YaCTHUILY C BBICOKMM
nonepevHsIM uMItysibcom (pT>5 I'3B/c) B kauecTBe npeacTaBuTeNs s
MPHUCYTCTBUS CTPYH MPHU CPEAHEM OBICTPOJICHCTBUM, aBTOPHI HAOTIO AN
U3MEPUMYIO MOMYJISLHUIO JeHTEepPOHOB, TPOU3BOAUMBIX BOKPYT
IIPEICTaBUTEINSI CTPYU. ACCOLMUPYEMBIN BBIXOJ] IEUTEPOHOB, U3MEPEHHBIN
B Y3KOM YTJIOBOM JIMaria30He BOKPYT TPUTTEPHOM YaCTHIIbI, OTIIMYAETCS Ha
2.4-4.8 OT cTaHIAPTHOTO OTKJIOHEHHUS OT HEKOPEIUTHPOBAaHHOTO (hoHA.
JlaHHBIE OMKCaHbI C MOMOIIBIO MOJIeTbHBIX pacueToB PYTHIA,
OMMCBIBAIOIITUX KOAJICCIICHIIMIO OApHOHOB.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., First measurement of coherent p0 photoproduction in
ultra-peripheral XE—XE collisions at SNN=5.44 TOB // Physics
Letters. Section B: Nuclear, Elementary Particle and High-Energy
Physics. 2021. T. 820. C. 136481.

Russian Federal Nuclear Center (VNIIEF), Sarov

The first measurement of the coherent photoproduction of p0 vector
mesons in ultra-peripheral Xe—Xe collisions at SNN=5.44 T3B is
presented. This result, together with previous HERA yp data and y—Pb
measurements from ALICE, describes the atomic number (4) dependence
of this process, which is particularly sensitive to nuclear shadowing
effects and to the approach to the black-disc limit of QCD at a semi-hard
scale. The cross section of the Xe+Xe—->p0+Xe+Xe process, measured at
midrapidity through the decay channel p0->n+n—, is found to

be do/dy=131.5+5.6(stat.)—16.9+17.5(syst.) mb. The ratio of

the continuum to resonant contributions for the production of pion pairs is
also measured. In addition, the fraction of events accompanied by
electromagnetic dissociation of either one or both colliding nuclei is

byonuxos /., @urvuaeun C., Unoxaes P., Kypskun A., Hazapenko C.,
Tymxun A., 3aevanos H., IlepBble H3MepeHUs1 KOTePEHTHOI0
¢oTonpoussoacTsa pl B xo1e yiabTpa-nepudepniecknx
croikHoBeHnii XE—XE npu SNN=5.44 TOB // [Tucema no ¢usmke.
Paznen B: SInepHble, a1eMeHTapHbIe YaCTHIIBI U (PU3HKA BBICOKUX
sHepruil.. 2021. T. 820. C. 13648]1.

POAL-BHUUDD

BrniepBbie u3mepuin korepeHTHoe GpoTonpon3BoacTBO p0 BEKTOPHBIX
ME30HOB B X0/JI¢ YJbTpa-nepudepruueckux Xe—Xe CTOJIKHOBEHUN

pu SNN=5.44 T>B. OtoT pe3ynpTaT, Haps Ay ¢ NPEIbLAYIIUMA JaHHBIMU
HERA yp u usmepenusmu y—Pb,Beinonnenasvu Ha getektope ALICE,
OMHCHIBAIOT 3aBUCUMOCTH aTOMHOTO uucia (4) OT 3TOro mporecca,
KOTOPBII YaCTUYHO YyBCTBUTENEH K dPPeKTaM SASpHOTro 3aTyXaHUus U
npuOIKeHUs K rpanuie yepHoro qucka QCD B monykecTkoM maciiraoe.
ITonepeunoe ceuenne Xe+Xe—>p0+Xe+Xe npouecca, U3MEPEHHOE NIPU
cpeaHeM ObICTpoJieiicTBUY uepe3 KaHail pacnaga p0—>m+mn—, okazaics
paBubiM do/dy=131.545.6(stat.)—16.9+17.5(syst.) mb. Takx usmMepeHo
COOTHOLICHHE MEXAY KOHTMHYYMOM U BKJIaJIOM PE30HAHCA B
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reported. The dependence on A4 of cross section for the

coherent p0 photoproduction at a centre-of-mass energy per nucleon of
the y4 system of WyA,n=65 I'3B is found to be consistent with a power-
law behaviour o(YA—->p0A)=Aa with a slope a=0.96+0.02(syst.). This
slope signals important shadowing effects, but it is still far from the
behaviour expected in the black-disc limit.

MIPOU3BOCTBO Nap NMUOHOB. Kpome TOro, mpuBeaEH OTUET O J10J1€
COOBITHI, COMTPOBOKAAEMBIX JICKTPOMATHUTHOM JHCCOIMALIUEH KaK
OJTHOT0, TaK U 000X CTAJIKUBAIOIIUXCS s7ep.3aBUCUMOCTh

OT A TOTIepEeYHOro CeueHHsI KOrepeHTHOro (hoTonmpousBoacTBa p0 mpu
SHEPIruu LIEHTPA Macc Ha HYKJIOH B cucteMe yA paBHoid WyA,n=65 B
OKa3ajach COIJIacyeMOMH C IOBEAECHHUEM I10 MOPSIAKOBOMY 3aKOHY

o(YA->p0A)=Aa c HaknoHoMm 0=0.96+0.02(syst.). Takoii HakIOH

0003HayaeT BaxkHbIe 3 (PEKThl 3aTyXaHUs, HO HO-IIPEXKHEMY JJAJIEKO OT
MIOBE/ICHUS, KOTOPOE MPOTHO3UPYETCsl HAa TPAHULIE YUEPHOTO JAMCKA.

10.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Production of muons from heavy-flavour hadron
decays at high transverse momentum in pb—pb collisions at SNN=5.02
AND 2.76 TIB // Physics Letters. Section B: Nuclear, Elementary
Particle and High-Energy Physics. 2021. T. 820. C. 136558.

Russian Federal Nuclear Center (VNIIEF), Sarov

Measurements of the production of muons from heavy-flavour hadron
decays in Pb—Pb collisions at SNN—— = 5.02 and 2.76 T5B using the
ALICE detector at the LHC are reported. The nuclear modification

factor RAA at SNN—— = 5.02 TB is measured at forward rapidity
(2.5<y<4) as a function of transverse momentum pT in central, semi-
central, and peripheral collisions over a wide pT interval, 3<pT<20 I'3B/c,
in which muons from beauty-hadron decays are expected to take over
from charm as the dominant source at high pT (pT>7 I'2B/c).

The RAA shows an increase of the suppression of the yields of muons
from heavy-flavour hadron decays with increasing centrality. A
suppression by a factor of about three is observed in the 10% most central
collisions. The RAA at sSNN—— = 5.02 is similar to that at 2.76 T>B.
The precise RAA measurements have the potential to distinguish between
model predictions implementing different mechanisms of parton energy
loss in the high-density medium formed in heavy-ion collisions. They
place important constraints for the understanding of the heavy-quark
interaction with the hot and dense QCD medium.

byonuxos /., Qunvuacun C., Hnvraes P., Kypsakun A., Hazapenxo C.,
Tymkun A., 3asvsan106 H., [Ipou3BOACTBO MIOOHOB B pe3yJibTaTe pacnajaa
aJ]pOHOB C TSKeJIbIM aPOMATOM IPH BHICOKOM MONEPEYHOM UMITYJIbce
B xoj1e pb—pb cronkHoBennii mpu SNN=5.02 u 2.76 TIB // Ilucsma no
¢uzuke. Paznen B: SnepHble, s11eMeHTapHbIC YaCTULBI U (DU3HKA BBICOKUX
snepruii. 2021. T. 820. C. 136558.
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[TpuBeneH oTueT 06 U3MEPEHUAX MPOU3BOACTBA MIOOHOB B pe3yjbTare
pacmazia aApoOHOB C TSHKEIBIM apoMaToM B xozie Pb—Pb cronkHOBeHMI
nipr SNN—— = 5.02 u 2.76 T5B Ha nerexrope ALICE. Kosdpdumment
sanepHoil Mmogudukanu RAA npu sNN—— = 5.02 T>B U3MEPEH IIpU
nepeaHeM ObicTpoiericTBIM (2.5<y<4) KaK (YyHKIIHS TIOTIEPEIHOTO
umnynbca pT B X0/ EHTPATBHBIX, TOTY-IIEHTPATbHBIX U
nepudepruIecKux CTOJKHOBEHHUH B MpokoM pT uHTEpBae

3<pT<20 I'3B/c, B KOTOpOM MIOOHBI, 000pa3yIOIIHecs P pactaie
KpPacCUBBIX aIpOHOB, O’KUAEMO MEPEXOIAT OT YapMa KaK JOMUHHUPYIOIIETO
uctounuka npu BeicokoM pT (pT>7 I'3B/c). RAA nemoHcTpupyer
MOBBILICHHUE MTOAABIICHUS BEIXOI0B MIOOHOB, 00pa3yIOLINXCs MIPU pacraie
aIpOHOB C TSDKEIIBIM apOMaToM, IIPH YBEIMYEHUH LIeHTpainbHOocTU. B 10%
HauboJee LEeHTPATbHBIX CTOJIKHOBEHHUSIX HA0JI01aeTCsl TI0JaBICHHE
puMepHo B TpH pasa. RAA nmpu SNN—— = 5.02 cXoieH ¢ TeM, 4To
nmeeT mecto 1ipu 2.76 TaB. Tounble n3mepenns RAA uMeroT noreHmuan
MIPOBECTH PA3TUYUS MEXKTY MOJECIBHBIMU POTHO3aMHU C IIPUMEHEUEM
Pa3IAUYHBIX MEXaHU3MOB IOTEPH SHEPTUH NAPTOHOB B BHICOKOINIOTHOM
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cpene, popMupyemMoii B X0J1€ CTOIKHOBEHU TSAXKeJIbIX HOHOB. OHU atoT
Ba)KHBIC OTPAaHUYCHUS JJIs IOHUMAHUS B3aUMOJICHCTBUN TSXKEITBIX
KBapKoB ¢ ropsuei u miotHor QCD cpenoi.

11.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Y production and nuclear modification at forward
rapidity in pb—pb collisions at SNN=5.02T9B // Physics Letters.
Section B: Nuclear, Elementary Particle and High-Energy Physics. 2021.
T. 822. C. 136579.

Russian Federal Nuclear Center (VNIIEF), Sarov

The production of Y mesons in Pb—Pb collisions at a centre-of-mass
energy per nucleon pair SNN=5.02 T3B is measured with

the muon spectrometer of the ALICE detector at the LHC. The yields as
well as the nuclear modification factors are determined in the forward
rapidity region 2.5<y<4.0, as a function of rapidity, transverse
momentum and collision centrality. The results show that the production
of the Y(1S) meson is suppressed by a factor of about three with respect to
the production in proton—proton collisions. For the first time, a significant
signal for the Y(2S) meson is observed at forward rapidity, indicating a
suppression stronger by about a factor 2—3 with respect to the ground
state. The measurements are compared with transport, hydrodynamic,
comover and statistical hadronisation model calculations.

byonuxos /., @unvuacun C., Unvkaes P., Kypsaxun A., Hazapenko C.,
Tymxun A., 3asvsanos H., [Ipon3BoacTBo Y'-Me30HOB M siiepHasi
Moaudukanus Npu nepeaneM ObicTpoaeiicTBuM B xoae pb—pb
croakuoBennii mpu SNN=5.02T3B // [Tucema no dusuke. Paznen B:
SAnepHele, 3IeMEHTapHbIE YacTUIIBl U (H3UKa BRICOKUX dHepruid. 2021. T.
822. C. 136579.
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[IpousBoacTBo Y Me30HOB B X0/ Pb—Pb cTronkHoBenuil npu snepruu
LIeHTpa Macc Ha napy HykinoHOB SNN=5.02 T>B n3mepsiiau ¢ momMoupio
MIOOHHOTO criekTpoMeTpa Ha aetektope ALICE. Brixonsr n

KO3 PULMEHTHI s1epHOI MOAN(UKALIUY ONIepeIeIsI B 1Mana30He
nepenHero obicTpoaeicTBus 2.5<y<4.0 kak QyHKIHIO ObICTPOAEHCTBUS,
MONIEPEYHOI0 UMITYJIbCA U LIEHTPAJIbHOCTH CTOJKHOBEHUN. Pe3ynbpraTt
MIOKa3bIBAET, YTO MPOU3BOACTBO Y(1S) ME30HOB Mo1aBIsAETCS MPUMEPHO Ha
TPU NOPAJIKA 10 OTHOLLIEHHUIO K IPOU3BOJACTBY B XOJ€ PP CTOJIKHOBEHHM.
Briepsble HaOto1au CyIiecTBEHHbIN curaai Juist Y(2S) Me30HOB npu
nepeaHeM ObICTPOJCHCTBIY, 03HAYAIOLIHN MTOIaBIeHUE, 00JIee CHIIbHOE
MIPUMEPHO Ha 2—3 Mopsi/iKa 10 OTHOIIEHHUIO K 6230BOMY COCTOSTHUIO.
W3mepeHus CpaBHUIIM C pacue€TaMu 110 TPAHCIIOPTHOM,
TUAPOAMHAMUYECKON U CTATUCTUYECKON MOJEIN aipOHU3ALINH.

12.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Tumkin A., Zaviyalov
N., Kaon—proton strong interaction at low relative momentum via
femtoscopy in pb—pb collisions AT THE LHC // Physics Letters.
Section B: Nuclear, Elementary Particle and High-Energy Physics. 2021.
T. 822. C. 136708.

Russian Federal Nuclear Center (VNIIEF), Sarov

In quantum scattering processes between two particles, aspects
characterizing the strong and Coulomb forces can be observed in
kinematic distributions of the particle pairs. The sensitivity to the
interaction potential reaches a maximum at low relative momentum and

byonuxos /., Qunvuacun C., Unvraes P., Kypskun A., Tymxun A.,
3asvanos H., UceiieoBaHue CHIIBHOTO B3aUMOJACHCTBUS KAOHOB U
NMPOTOHOB MPH HU3KOM OTHOCHUTEJIbHOM UMILYJIbCE C OMOIIbIO
(¢pemrockonuu B xoae pb—pb crosknoBenuii Ha BAK // [Tucema no
¢uzuke. Paznen B: SnepHble, s1eMeHTapHbIC YaCTUIBI U (DU3HKA BBICOKUX
suepruit.. T. 822. C. 136708.
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vanishing distance between the two particles. Ultrarelativistic heavy-ion
collisions at the LHC provide an abundant source of many hadron species
and can be employed as a measurement method of scattering parameters
that is complementary to scattering experiments. This study confirms that
momentum correlations of particles produced in Pb-Pb collisions at the
LHC provide an accurate measurement of kaon-proton scattering
parameters at low relative momentum, allowing precise access to

the K—p—K—p process. This work also validates the femtoscopic
measurement in ultrarelativistic heavy-ion collisions as an alternative to
scattering experiments and a complementary tool to the study of exotic
atoms with comparable precision. In this work, the first femtoscopic
measurement of momentum correlations

of K—p (K+p ) and K+p(K—p ) pairs in Pb-Pb collisions at centre-of-
mass energy per nucleon pair of SNN——+=5.02 TsB registered by the
ALICE experiment is reported. The components of the K—p complex
scattering length are extracted and found to

be Rf0=—0.914 0.03(stat)+0.17—0.03(syst)

and If0=0.92+ 0.05(stat)+0.12—0.33(syst). The results are compared with
chiral effective field theory predictions as well as with existing data from
dedicated scattering and exotic kaonic atom experiments.

MOTEHILIMATy B3aUMOJCHCTBHS IOCTUTAeT MAKCUMYyMa MIPU HU3KOM
OTHOCUTEILHOM UMITYJIbCE U YMEHBIIAIOIIEMCS PACCTOSTHUN MEXKIY JBYMS
YacTULIaMU. Y IbTPAPEISITUBUCTCKUE CTOJIKHOBEHHUS TSXKEJIBIX HOHOB Ha
BAK sBnsitoTCs 11IeApbIM UCTOYHUKOM PA3HOTO THUIIA aIPOHOB U UX MOKHO
UCIIOJIb30BaTh KaK METO/ U3MEPEHUs TapaMeTPOB PACCESIHUSI, KOTOPHBIi
JIOTIOJTHSET SKCIEPUMEHTHI 1O paccesHuio. J[aHHoe ucciegoBaHue
MOJTBEPKIAET, YTO KOPPEISALUN UMITYJIbCA YACTHII, TPOU3BOJUMBIX B XOJI€
Pb-Pb cronknosenuit Ha BAK sBISIOTCS TOUHBIM CLIOCOOOM U3MEPEHUS
MapaMeTpPOB paccesiHUS KAOH-IIPOTOH MPU HU3KOM OTHOCUTEILHOM
HMMITYJIbCE, UTO MO3BOJISIET HaWTH nojaxoa kK K—p—K-—p npoueccy. B
JTaHHOMW paboTe TakKe OlleHHBaeTCs (PEMTOCKOIIUYECKOE U3MEPEHHUE B XO/Ie
YABTPAPEIATUBUCTCKUX CTOIKHOBEHUM TSXKETBIX MOHOB KaK aJIbT€PHATUBY
AKCIIEPUMEHTaM IO PACCESTHUIO U IOTIOJHUTEILHOE CPEICTBO U3yUEHUs
AK30TUYECKUX aTOMOB C COITOCTABUMOM TOYHOCTBIO. B cTaThe nmpuBEaEHBI
PE3yNIbTaThl BIIEPBbIE CICIAHHBIX (DEMTOCKOMMMYECKUX U3MEPEHUN
koppensuuii umnyabcoB 1t nap K—p (K+p ) u K+p(K—p ) B xoze
Pb-Pb cTonkHOBEHMI MpH SHEPTUH LIEHTPA MACC HA TIAPY

HYKJIOHOB sNN——+=5.02 T3B, 3apEeTUCTPUPOBAHHBIX B IIPOLIECCE
skcnepuMenTa Ha getektope ALICE. N3BneueHbl KOMIOHEHTHI JJIMHBI
paccesinust komruiekca K—p u okazanuce

paBHbIMU Rf0=—0.91+ 0.03(stat)+0.17—-0.03(syst)

u [f0=0.92+ 0.05(stat)+0.12—0.33(syst). Pe3ynpTaTsl CpaBHIIH C
MIPOTHO3aMH I10 TEOPUU XUPATbHOTO 3((HEKTUBHOTO MOJIsS, a TAKKE C
CYILIECTBYIOIIMMH TAaHHBIMU U3 3KCIIEPUMEHTOB T10 PACCESHUIO U
HKCIIEPUMEHTOB C 3K30THYECKUMHU KAOHHBIMU aTOMaMHU.

13.

Shumikhin T.A., Myagkov N.N., Kalmykov P.N., Lapichev N.V., Leont'ev
A.L, Martyushov D.E., Nomakonova V.N., Sal'nikov A.V., Bezrukov L.N.,
Some features of fragmentation of an aluminum projectile at various
velocities of penetration into a mesh bumper // Journal of Applied
Mechanics and Technical Physics. 2021. T. 62. Ne 6. C. 972-980.

1 Institute of Applied Mechanics, Russian Academy of Sciences (IPRIM
RAN), Moscow

2 Russian Federal Nuclear Center — All-Russian Research Institute of
Experimental Physics, Sarov

3 State Research Institute of Aviation Systems, 7, Victorenko street,

Hlymunxun T.A., Mackoe H.H., Kaimvikoe I1.H., Jlanuyee H.B., Jleoumves
A.U., Mapmiowos /].E., Homakonosa B.H., Canbnuxos A.B., be3pykos
JIL.H., HexoTopble cBOMCTBA (pparMeHTALMH AJIOMUHHEBOI0 CHAPAAA
NPy Pa3IHYHbIX CKOPOCTSIX MPOHUKHOBEHHS B ceTYaThIi Oydep //
KypHau npukiiagHoi MEXaHUKU U TexHuYeckor pusuku. 2021. T.

62. Ne 6. C. 972-980.

L Unemumym npuxnaonoii mexanuxu PAH, Mockea

2 POAL-BHUUDD

3 Focyoapcmeennbiil ucciedo8amenvCkull UHCMUNym adgayuoHHbIX
cucmem, Mockea
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The fragmentation of projectiles penetrating into thin discrete bumpers is
accompanied by material ejections from the front part of the projectile in
the direction of its movement. Material ejections from the front part of the
projectile and fragments from the rear part of the projectile form two
groups of fragments. The distribution of craters formed by these groups of
fragments was analyzed; the intensity and nature of the damage they
caused and the effect of projectile velocity on the kinetic energy
distribution between these groups were determined. Fragments were
captured using witness plates of great thicknesses placed at a certain
distance behind the steel mesh bumper on the path of movement of
fragments. It was found that with an increase in velocity, the fraction of
the specific kinetic energy of front ejections increased and the fraction of
the kinetic energy of fragments from the rear of the projectile decreased.
The kinetic energy distribution was determined in the case of
fragmentation of an aluminum alloy projectile of 9 mm diameter on a
tungsten mesh (wire diameter 0.5 mm, aperture 3.2 mm). The ration of the
diameter of the projectile to the cell size of the tungsten mesh was the
same as for the steel mesh. The kinetic energy distributions for tungsten
and steel meshes were found to be significantly different, probably due

to the strength characteristics of the projectile material and the smaller
wire diameter in experiments with tungsten meshes. The damage pattern
to the witness plate by a group of small fragments was analyzed.

@dparmeHTanus CHapsiia, IPOHUKAIONIETO B TOHKHI TUCKPETHBIN Oydep
COIPOBOXAAETCSA BEIOPOCOM MaTepuaia U3 PpoHTAIbHOM YaCTH CHapsaa B
HaNpaBJICHUH €ro ABIKEHUs. BoiOpoiiennsie u3 GpoHTaIbHON YacTu
(bparMeHTsl U parMeHThI U3 3a/IHEH YacTu cHapsAaa oOpas3yroT JBe
rpynisl pparmeHToB. [IpoaHanu3npoBaHo pacmpeesieHHe KpaTepos,
c(OPMUPOBAHHBIX ATUMH JIByMS TpyIIaMu (parMeHTOB; ONpeieIeHbI
MHTEHCUBHOCTb U XapaKTep MOBPEKIEHUM, KOTOpblE OHU HAHECIH U
BIIMSIHUE CKOPOCTH CHaps1/1a Ha pacupeiesieHne KUHETUYECKON S3HEprun
MEX/y 3TUMHU IpynnamMu. @parMeHTsl yIaBIUBaJINCh
JIEMOHCTPAIIMOHHBIMHU IJIACTUHAMHU OOJIBIION TOJIIHUHBL, TOMEIIEHHBIMH
Ha HEKOTOPOM PACCTOSHUHM 3a CTaJIbHBIM ceT4aThM OydepoM Ha myTu
JBUKEHHS PparMeHTOB. bblI0 yCTaHOBIIEHO, YTO C YBETHUYECHUEM
CKOPOCTH JIOJISl YZIeNbHON KHHETUYECKON SHEPTrUuH (PPOHTAIIBHBIX
(bparMeHTOB BO3pacTaa, a 10Jisi KHHETUYECKOM SHEPTrun 3aJHUX
(dbparMeHTOB yMeHbIIaNachk. Pacmpeaenenue KHHETHUECKON YHEPTHH
OTIpEACTUIIN JUIS CIy4asi pparMeHTallMK CHapsiia U3 aTlOMUHHUEBOTO
CIjIaBa ¢ JMaMETPoM 9 MM U BOJIb(PPaMOBOI ceTKe (IuamMeTp MPOBOJIOKH
0.5 MM, aneptypa 3.2 mm). COOTHOIICHUE MEXTY JUAMETPOM CHapsiaa U
pa3MepoM STYEHKH CEeTKHU U3 BOJIb(ppama ObLIO TAKHM XKe, KaK U Y CTaJIbHOI
ceTku. Pacnipenenenne KHHETUYECKOW YHEPTUN Y BOJIbPPAMOBON U
CTaJIbHOM CETOK OKa3aJIMCh CYIIECTBEHHO Pa3JINYHbIMU, BEPOSITHO B CBS3H
C IPOYHOCTHBIMU XapAKTEPUCTUKAMH MaTepraja CHaps/ia U MEHbIINM
JMaMETPOM TPOBOJIOKU B 3KCIIEPUMEHTAX C BOJIb(PPaMOBOIl CETKOM.
[Ipoanann3upoBaHa KapTHUHA NOBPEKACHUS JEMOHCTPALIMOHHOM TUIACTHHBI
TPYNION U3 MAJICHBKUX (DParMeHTOB.

15.

Belov G.V., Sedov A.A., Oleinikov 1.V., Shustova N.1., Kudashov A.V.,
Shishkanov A.V., Mitin E.S., Kozlov G.A., Poroshin I.N., Tyapin M.A.,
Tyurin A.N., Gruzdev A.M. // Length of the pre-detonation region in
plastic-bonded hmx samples as a function of the velocity and size of a
spherical impactor //Combustion, Explosion, and Shock Waves. 2021.
T.57.Ne 6. C. 713-718.

Institute of Experimental Physics (VNIIEF), Russian Federal Nuclear
Center, Sarov

benos I'.B., Cedos A.A., Onetinuxos U.B., [llycmosa H.U., Kyoawos A.B.,
Hluwixanoe A.B., Mumun E.C., Koznoe I'.A., Ilopowun U.H., Tanun M.A.,
Twpun A.H., I'py30es A.M. /| lnuna 061acTH Mpe-1eTOHAIUH Yy
00pa3uoB TyromjaaBkux BB ¢ mojimMepHbIM CBA3YIOIINM KaK
¢yHKIUs cCKOpocTH U pa3mepa cepuueckoro ynapuuka //Topenue,
B3pbIB U yAapHbie BoiHbL. 2021. T. 57. Ne 6. C. 713-718.
POAL-BHUHUD D
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Experimental results on the parameters of detonation process formation in
plastic-bonded HMX as functions of the velocity and size of spherical
impactors are reported. Data on the threshold velocity of the impactor
resulting in detonation initiation and on the length of the pre-detonation
region in the velocity range from 882 to 1333 m/s are obtained. The
results are compared with available experimental data on the length of the
pre-detonation region for plane shock waves. The radio interferometry
method of registration of the evolution of the explosion process initiated
by the impactor is demonstrated to be fairly informative.

(dhopMHUpOBaHMS IETOHAIIMOHHOTO TIpoliecca B TyromiaBkux BB ¢
MOJIMMEPHBIM CBSI3YIONIUM KaK (DYHKIIMSI CKOPOCTH H pazMepa
chepudeckoro yaapHuka. [lomydeHsl JaHHBIC 110 TPEIEILHON CKOPOCTH
yAapHUKA, TPUBOAIICH K MHUIIUAIIUH IETOHAIINH, U 110 JUTUHE 00J1acTh
Mpe-IeTOHAIMY B IMarna3one ckopocteit ot 882 no 1333 m/c. PesynbTaThr
CPaBHUJIM C UMEIOITUMUCS SKCIIEPUMEHTAIbHBIMU JaHHBIMU 110 JUTMHE
00J1aCTH TIpe-IeTOHAIMY Y INIOCKUX YJIapHBIX BOJH. MeTo paauo
uHTEp(hEPOMETPUH JIOSI PETHCTPAIIH SBOIOIIMH B3PHIBHOTO MpoIlecca,
WHUIIMUPYEMOTO YJIAPHUKOM, OKa3aJICsd BeChMa HH(OOPMATHBHBIM.

16.

Bezrukov D.E., Kornev N.S., Makarichev N.A., Mineev K. V., Nazarov
A.V., Tregubenko D.A., Using an automated complex micron to
determine measurement error of microwave radio interferometers //
Measurement Techniques. 2021.

Russian Federal Nuclear Center — All-Russia Research Institute of
Experimental Physics (RFYaTs — VNIIEF)

This article presents the technique of radio interferometry measurements
and a theoretical estimate of the measuring error of the reflecting surface
displacement. The displacements are measured using microwave radio
interferometers. This article describes the automated complex Micron
design as well as its operating principle. The complex is designed to
experimentally determine the error in measuring the reflecting surface
displacement as well as to conduct primary and periodic verification of
microwave radio interferometers. The complex Micron comprises a
measuring tool of the precision class 3, that is, an incremental linear
displacement transducer LIR-7A, which measures the reflecting surface
displacement of the test object. Verification of the longitudinal
displacement measuring line is provided for the complex Micron so that
the LIR-7A transducer can be verified without dismantling it. Parallel slip
gauges or similar standards can be used as the initial standard for
verification. The measured displacement values, determined during
verification and obtained through an alternative method providing the
required accuracy of radio interferometry measurements, were compared.

bespykos /IE., Kopnes H.C., Makapviues P.A., Munees K.B., Hazapos
A.B., Tpeeybenxo /[.A., Ucnoib30BaHHEe aBTOMATH3HPOBAHHOTO
KoMILTekca MUKPOH ISl onpe/ieSieHusl OTUOKH M3MepeHuii y
MHKPOBOJIHOBBIX paano uutepdepomerpos // zmepurenbusie
TexHosioruu. 2021.

Russian Federal Nuclear Center — All-Russia Research Institute of
Experimental Physics (RFYaTs — VNIIEF)

B craThe npezcraBiieHa METOUKA PAIUO HHTEPPEPOMETPUUECKUX
U3MEPEHUI U TeopeTndecKas OlleHKa OIIMOKH U3MEPEHUI CMeIIeHus
oTpaxkarolel noBepxHocTU. CMEIIeHNs U3MEPSIIN C TOMOLIBIO
MHUKpPOBOJIHOBOT'O paano uutepdepomerpa. B crathe onucan
aBTOMATHU3UPOBAHHBIA KOMIUIEKC MUKpPOH, €r0 KOHCTPYKLIUS U
HKCIUTyaTallMOHHbIe MpuHIMIEL. Kommieke pazpaboTan ams
AKCIIEPUMEHTAILHOTO ONPEEICHUS OIINOKY U3MEPEHUI CMEIeHUS
OTpa)KaroIlel IOBEPXHOCTH, a TAKXKE JJIsl IPOBEACHMS Ha4aJIbHON U
MEPUOTNIECKUAX BEPUPHUKAIINIA MUKPOBOIHOBBIX PAJH0 HHTEPPEPOMETPOB.
Kommnexc MukpoH npezcrasisieT co0oi U3MepuTeNIbHbIN Ipudop Kiiacca
TOYHOCTHU 3, TO €CTh IIPeoO0pa3zoBaTeshb JMHEHHOTO CMEIICHHS TI0
Bo3pacTaHuio LIR-7A, KOTOpBI H3MepsET CMEIIEHNE OTPpaXKaroIen
MOBEPXHOCTHU UCHBITATEILHOTO 00beKTa. Bepuduxarus usmepureabHon
JIMHUU TPOJIOJILHOTO CMEILICHHSI BBIMOIHAETCS] KOMIUIEKCOM MUKpPOH Tak,
qT0 TipeodpazoBatenb LIR-7A MoxxHO BepudummpoBaTs 6e3 pazdopku. B
Ka4yecTBE UCXOJIHOTO CTaHJapTa JUIsl Bepu(pUKaLUU MOXKHO HCII0JIb30BaTh
wnTKy Morancona niam cxojHele craHAapThl. CpaBHUIM U3MEpPEHHbBIE
3HAYEHUs CMELICHHUS, OIIpe/IeJIEHHbIE B ITPOLiecce BEpU(PUKALIUU C
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MOJTy4YeHHBIMH aJIbTePHATUBHBIM CIIOCOOOM, 00eCeUHBAIOIIEM
TpeOyeMYI0 TOYHOCTh Paaio HHTEP()EPOMETPUICCKIX U3MEPEHUIA.

17. | Zhidkov N.V., Pozdnyakov E.V., Suslov N.A., Focusing of x-rays with a Kuokos H.B., Ilo30onsaxos E.B., Cycios H.A., ®oxkycupoBKa
photon energy of 9.5 kev by an ellipsoid with a hopg crystal // PEHTIeHOBCKMX Jiydeil ¢ (poTOHHOI 3Heprueii 9.5 k3B uncongom ¢
Instruments and Experimental Techniques. 2021. T. 64. Ne 5. C. 739-743. | kpucrtaiom hopg // UHCTpyMeHTHI U SKCIIEPUMEHTATbHbIE TEXHOJIOTUH.
Russian Federal Nuclear Center—All-Russia Scientific Research Institute | 2021. T. 64. Ne 5. C. 739-743.
of Experimental Physics, Sarov P®AI-BHUUD D
The arrangement and results of full-power experiments on the Iskra-5 OrnrcaHa MOCTaHOBKA U PE3YJIbTaThI MOJTHOMACIITA0OHBIX SKCTICPUMEHTOB
laser facility (the laser energy is 150 J, the pulse length is 0.3 ns, and the | Ha na3epHoii ycraHoBke «Mckpa-5» (masepHast sneprus 150 Ik, niouna
laser-radiation intensity on the target is 1.6 x 1015 W/cm2) on focusing of | ummynbca 0.3 HC, ¥ HHTEHCUBHOCTD JIa3€PHOTO U3TyUYCHHsI HA MHUIIICHD 1.6
hard X rays from a laser-plasma source with a Ga target using an ellipsoid | x 1015 B1/cM2) o oxycupoBKe ®KeCTKOT0 pEHTTEHOBCKOTO M3ITyYeHHS
with a HOPG crystal are described. The design of an ellipsoid focus OT IJIA3MEHHO-JIa3€PHOTO UCTOYHHUKA C MUIITHEBIO U3 TAJUTHSI C
pointer is described that made it possible to create an X-ray source at the | unonszoBanuem summrnconaa ¢ kpucrawiom HOPG. Onucana
focus of the ellipsoid with an accuracy of no worse than 100 um. Focusing | KOHCTpYKIIHS 3JITUTICOMIHOTO HABOIUMKA (POKyca, KOTOPBIN JaeT
X-ray radiation into a I-mm-diameter spot in full-power experiments was | BO3MOKHOCTb CO3/]aBaTh PEHTIT€HOBCKUI1 HICTOYHHK Ha (oKyce
achieved at a distance of 250 mm. An eighty-fold increase in the X-ray AJUIATICOUJIA C TOYHOCTHIO HE Xyxke 100 mkm. DokycupoBka
flux density with a photon energy of 9.5 keV was attained. PEHTTEHOBCKOT'0 M3JIy4eHHsI Ha TOUKE JUaMETPOM 1 MM B Xoze
MMOJTHOMACIITA0OHBIX AKCIIEPUMEHTOB ObllIa JOCTUTHYTA C paccTosiHus 250
MM. bbuto nocturnyto ycuiienue B 80 pa3 IIIOTHOCTH PEHTI€HOBCKOTO
1moToka ¢ GOTOHHOM PHepruit 9.5 kIB.
18. | Frolov S., Garin M., Gorelov A., llkaev R., Lazarchuk V., Pikalov E., Roiz | ®ponos C., I'apun M., ['openos A., Hnvxaes P., Jlazapuyx B., Iluxanos E.,

L, Ryadov A., Sankin E., Sedov D., Shevtsov A., The art-xc telescope on
board the srg observatory // Astronomy and Astrophysics. 2021. T. 650.
C. A42.

Russian Federal Nuclear Center-All-Russian Scientific Research Institute
of Experimental Physics, 37 Mira Ave

ART-XC (Astronomical Roentgen Telescope - X-ray Concentrator) is the
hard X-ray instrument with grazing incidence imaging optics on board the
Spektr-Roentgen-Gamma (SRG) observatory. The SRG observatory is the
flagship astrophysical mission of the Russian Federal Space Program,
which was successively launched into orbit around the second Lagrangian
point (L2) of the Earth-Sun system with a Proton rocket from the
Baikonur cosmodrome on 13 July 2019. The ART-XC telescope will

Pouiz U., Psioos A., Canxun E., Ceoos /1., [llesyos A., Teneckon ART-XC
Ha OopTy o0cepBaTopuu SRG // Actponomus u actpopuzuka. 2021. T.
650. C. A42.

P®AI-BHUUD D

Teneckon ART-XC (acTpoOHOMHYECKHUI PEHTI€HOBCKUH TEIECKOM —
KOHLEHTPATOp PEHTI€HOBCKOIO U3ITyUeHus1) — 3TO Ipubop, pabdoTraroiuit
Ha ’)KECTKOM PEHTI€HOBCKOM H3JIyYE€HUU C ONTUKOM JUIs MOITYUYEHUS
n300pakeHMsl KacaTeJIbHOro NajieHus Ha 6opTy obcepBatopun Crekrp-
pentren-ramma (SRG). O6cepBaropust SRG — 310 prrarmanckuii
acTpogu3nyeckuil NpoeKkT B paMkax Poccuiickoit ¢enepanbHON
KOCMHMYECKOW MHCCHH, KOTOpasi Obljia yCIEUIHO 3alylleHa Ha OpOUTy
BOIM3U BTOpoi Touku Jlarpanxa (L2) conHeuHOM cucTeMbl ¢ TOMOUIBIO
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provide the first ever true imaging all-sky survey performed with grazing
incidence optics in the 4-30 keV energy band and will obtain the deepest
and sharpest map of the sky in the energy range of 4-12 keV. Observations
performed during the early calibration and performance verification phase
as well as during the on-going all-sky survey that started on 12 Dec. 2019
have demonstrated that the in-flight characteristics of the ART-XC
telescope are very close to expectations based on the results of ground
calibrations. Upon completion of its 4-year all-sky survey, ART-XC is
expected to detect ~5000 sources (~3000 active galactic nuclei, including
heavily obscured ones, several hundred clusters of galaxies, ~1000
cataclysmic variables and other Galactic sources), and to provide a high-
quality map of the Galactic background emission in the 4-12 keV energy
band. ART-XC is also well suited for discovering transient X-ray sources.
In this paper, we describe the telescope, results of its ground calibrations,
major aspects of the mission, the in-flight performance of ART-XC and
first scientific results.

paketsl [Ipoton ¢ kocmoapoma boiikonyp 13 ubns 2019 roga. Teneckon
ART-XC obecrieunt niepBbie HanboJee JOCTOBEPHBIE H300paKEeHUs
HaOJI0/IeHUH MOJTHOW KapTHHBI HeOa, BBIMOIHIEMbIE ONITUKON IS
n300pakeHHsI KacaTeIbHOTO MaIeHUs B Tuana3one suepruit 4-30 kB u
MOJIy4UTh Haubosee riyooKyIo U TOUHYIO KapTy He0a B IUana3oHe
snepruii of 4-12 k3B. Habmronenus, KOTopbie BBIMIOTHSUIN Ha dTare
paHHel KalInOPOBKH U ATAre SKCILTyaTallMOHHON BepU(PHUKAIIUH, a TAKKE B
XO0/I€ HEMPEPHIBHBIX HAOIIOACHUH ITOJIHOM KapTHHBI HeOa, KOTOphIe ObLIH
HayaTel 12 nekabps 2019 roga, mpoaeMOHCTPUBAIIN, YTO MTOJICTHHIC
xapakTepucTuku Teseckona ART-XC odeHb OJIM3KM K TPOTHO3aM,
OCHOBaHHBIM Ha pe3yJIbTaTax Ha3eMHBIX KanuOpoBok. [1o 3aBepiieHun
YETHIPEXTOJJMUHBIX HEMIPEPHIBHBIX HAOIIOICHHI MOTHON KapTUHBI HeOa
oxkunaercs, 4To ART-XC obnapyxut ~5000 ncrounukon (~3000
AKTUBHBIX TAJJAKTUYECKUX SAJIEP, BKIIIOUAsl CUIIBHO 3aTEMHEHHBIE,
HECKOJIBKO COTEH KJIaCTEPHBIX rajakTuk, ~1000 KaTakIu3Mu4ecKux
IIEPEMEHHBIX U APYTUe TaJaKTU4eCKHUEe UCTOYHUKH ), U IIOMOKET COCTaBUTh
BBICOKOKAUECTBEHHYIO KapTy rajakTH4ecKuX (POHOBBIX IMUCCHII B
nuana3oHe sHepruii 4-12 xaB. Teneckon ART-XC Takxke 04eHb XOpOILIO
MOAXOIUT 7151 OOHAPY KEHUS MTEPEXOIHBIX HCTOYHUKOB PEHTI€HOBCKOIO
n3ydeHus. B n1aHHON cTaThe onMcaH TENECKOII, pe3yIbTaThl €0
HA3eMHBIX KaJTMOPOBOK, OCHOBHBIE aCIEKThl MUCCHH, MTOJIETHAS
IIPOU3BOJUTENIBHOCTh TEJIECKOINA U NIEPBbIE HAYYHBIE PE3YJIbTATHI.

20.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Tumkin A., Zaviyalov
N., ¥80_ and (anti-) & -hadron correlations in pp collisions at Vs=13
T3B // The European Physical Journal C - Particles and Fields. 2021. T.
81. Ne 10.

Russian Federal Nuclear Center (VNIIEF), Sarov

Two-particle Azimuthal correlations are measured with the ALICE
apparatus in pp collisions at s=13 T3B to explore strangeness- and
multiplicity-related effects in the fragmentation of jets and the transition
regime between bulk and hard production, probed with the condition that a
strange meson (KSO0) or baryon (A) with transverse momentum pT> 3
I'3B/c is produced. Azimuthal correlations between kaons or A hyperons
with other hadrons are presented at midrapidity for a broad range of the

byonuxos /., @Qurvyacun C., Unvkaes P., Kypsxun A., Tymxun A.,
3asvanos H., Koppeasiuun X3 - y (anTH-) L —aApoHOB B X0/1€ pp
croaxHoBennii mpu Vs=13 TaB // Esponeiickuii xypHan o ¢pusuke C —
Yactuist u nosst. 2021. T. 81. Ne 10.

POAL-BHUUD D

AzuMyTanbHbIe KOPPEISIUH JUTS IBYX YACTHII U3MEPEHBI Ha JIETEKTOPE
ALICE B xoze pp crosnikHoBeHHi nipu s=13 TaB 1 uzyuenus s¢p¢pexron
CTPaHHOCTH U MHO>KECTBEHHOCTH B TIpoIiecce pparMeHTaIlH CTPYH U B
pexxuMe nepexoa ot mpousBojicTBa bulk k mpousBoacTBy hard,
anmpoOUPOBAHHOM TIPH YCIIOBHH, YTO MMPOU3BOINUTCS CTPAHHBIA ME30H
(KS0) mnu 6apuosn (A) ¢ monepeunsiM ummnyiscom pT> 3 IHB/c.
AzuMyTabHBIE KOPPEISIIUU MEX/Ty KAaOHAMH WJIM THIIEpOHaMH A C
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trigger (3<pTtrigg<20 I'»B/c) and associated particle pT (1
IB/c<pTassoc<pTtrigg), for minimum-bias events and as a function of
the event multiplicity. The near- and away-side peak yields are compared
for the case of either KSO or A (A ) being the trigger particle with that of
inclusive hadrons (a sample dominated by pions). In addition, the
measurements are compared with predictions from PYTHIA 8 and EPOS
LHC event generators.

JIPYTUMH aJpOHAMU MPECTABICHBI IPH CPEAHEM OBICTPOJICHCTBUU TS
IIMPOKOTO nuana3ona Tpurrepos (3<pTtrigg<20 [=B/c) u
accormupoBanHor yacTuilel pT (1 ['9B/c<pTassoc<pTtrigg), mis coObITHit
C MHHHMAJIbHBIM OTKJIOHEHUEM M KaK ()YHKITUIO MHOKECTBEHHOCTH
coObITuii. CpaBHEHBI TMKOBBIE BBIXOIbI C OJM)KHEH M 1ajbHEH CTOPOHBI
st cirydast 160 KSO 60 A (A ), SIBISIFOIIEHCS TPUITEPHON YacTHUIIEH,
C BBIXOJIaMU JIJIsl MHKJIFO3UBHBIX aJJpOHOB (B 00pa3siie JOMUHUMPYIOT
nuonbl). Kpome Toro, m3mMepeHus CpaBHIIIN C TIPOTHO3aMH TI0
reHeparopam coobituiit PYTHIA 8 u EPOS LHC.

21. | Budnikov D., Filchagin S., llkaev R., Kuryakin A., Tumkin A., Zaviyalov byonuxos /1., @unvuacun C., Unvkaes P., Kypsakun A., Tymxun A.,
N., Charged-particle multiplicity fluctuations in pb—pb collisions at 3asbanos H., DIyKTyallul MHOKECTBEHHOCTH 3aPsiKeHHbIX YACTHIl B
VSNN = 2.76 TAB //The European Physical Journal C - Particles and xoae pb—pb crosknoBennii mpu VSNN = 2.76 TIB //Esporeiickuii
Fields. 2021. T. 81. Ne 11. xypHai 1o pusuke C — Yacturer u momst. 2021. T. 81. Ne 11.
Russian Federal Nuclear Center (VNIIEF), Sarov P®AL-BHUUD D
Measurements of event-by-event fluctuations of charged-particle W3mepenus QuryKTyanuii OT COOBITUS K COOBITHIO MHOKECTBEHHOCTH
multiplicities in Pb-Pb collisions at SNN—— = 2.76 T5B using the 3apsKEHHBIX YacTHIl B Xoze Pb-Pb cronkrosennii mpn sSNN—— =2.76
ALICE detector at the CERN Large Hadron Collider (LHC) are presented | ToB ¢ ucnonszoBanuem nerekropa ALICE npesncraBiieHsl B TuanazoHe
in the pseudorapidity range |n|<0.8 and transverse niceBnoOwIcTpoaeiicTBus [1)|<0.8 1 monepeyHoM
momentum 0.2<pT<2.0 I'3B/c. The amplitude of the fluctuations is umnynbee 0.2<pT<2.0 I'3B/c. Ammiutyna ¢aykryanuii BelpaskeHa B
expressed in terms of the variance normalized by the mean of the TEPMHUHOJIOTUU BaApPUAHTHOCTH, HOPMAJIM30BAaHHOMN TTOCPEICTBOM
multiplicity distribution. The n and pT dependences of the fluctuations pacnpeneneHnii MHOKecTBeHHOCTU. MccnenoBansl 3aBucumoctu 1 pT ot
and their evolution with respect to collision centrality are investigated. (bIayKTyaruii ¥ BX SBOJIONUSA B COOTBETCTBUU C IIEHTPAIBHOCTHIO
The multiplicity fluctuations tend to decrease from peripheral to central CTOJIKHOBEHMH. PIIyKTyallu MHOXKECTBEHHOCTH UMEIOT TEHICHIIMIO K
collisions. The results are compared to those obtained from HIJING and YMEHBIICHUIO OT NepupepruuecKux K IEHTPAIbHBIM CTOJIKHOBEHHSIM.
AMPT Monte Carlo event generators as well as to experimental data at Pe3ynbTaThl CpaBHUIN C TEMH, YTO OBLIH MOJYUYEHBI Ha TEHEpaTopax
lower collision energies. Additionally, the measured multiplicity coobrtuit HIJING u AMPT Monte Carlo, a Taxxe sKCiepuMeHTaTbHBIMH
fluctuations are discussed in the context of the isothermal compressibility | ganHBIME Tpu 60JIe€ HU3KUX CTOJIKHOBUTENBHBIX dHEPrusix. [Tomumo
of the high-density strongly-interacting system formed in central Pb-Pb 3TOT0, U3MEPEHHBIE (PITYKTYallud MHOXECTBEHHOCTH OOCYIMIIH B
collisions. KOHTEKCTE M30TEPMUYECKON C)KUMAEMOCTH BBICOKOIIJIOTHON CHIIBHO

B3alMOJICHCTBYIONIEN CUCTEMBI, POPMHUPYEMON B X0O/I€ LIEHTPaJIbHBIX Pb-
Pb cTonkHOBEHHUI.
22. | Budnikov D., Filchagin S., llkaev R., Kuryakin A., Tumkin A., Zaviyalov byonuxos /1., @urvuacun C., Unvkaes P., Kypsakun A., Tymxun A.,

N., Inclusive J / y production at midrapidity in pp collisions at \S=13
TIB // The European Physical Journal C - Particles and Fields. 2021. T.

3aevanoe H., UHKJI103MBHOE NPOM3BOACTBO J / y IPH cpeHeM
OBICTPO/ICHiCTBHM B X0/€¢ PP CTOJKHOBEHHI NPH \S$=13 TOB //
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81. Ne 12.
Russian Federal Nuclear Center (VNIIEF), Sarov

We report on the inclusive J/y production cross section measured at the
CERN Large Hadron Collider in proton-proton collisions at a centre-of-
mass energy s\ = 13 TsB. The J/y mesons are reconstructed in

the et+e— decay channel and the measurements are performed at
midrapidity (|y[<0.9) in the transverse-momentum

interval 0<pT<40 I'3B/c, using a minimum-bias data sample
corresponding to an integrated luminosity Lint=32.2 nb—1 and an
Electromagnetic Calorimeter triggered data sample with Lint=8.3 pb—1.
The pT-integrated J/y production cross section at midrapidity, computed
using the minimum-bias data sample,

is do/dy|y=0=8.97+0.24 (stat)+£0.48 (syst)=0.15 (lumi) ub. An
approximate logarithmic dependence with the collision energy is
suggested by these results and available world data, in agreement with
model predictions. The integrated and pT-differential measurements are
compared with measurements in pp collisions at lower energies and with
several recent phenomenological calculations based on the non-relativistic
QCD and Color Evaporation models.

EBponeiickuii )xypran o ¢usuke C — Yactuupl u moss. 2021, T.
81. Ne 12.
POAL-BHUUD D

[IpuBenen oTueT 06 MOMEPEUHOM CEYEHUH UHKIIFO3UBHOTO MPOU3BOJICTBA
J/y, m3mepennom Ha BAK B X01€ pp CTOJIKHOBEHHIA IPU YPHEPTUU LIEHTPA
macc s\ = 13 ToB. Me3omsI J/y pexoHCTpyHpOBali B KaHaje

pacnaza ete— M U3MEpEeHUs IPOBOIWIN IIPU CPEHEM OBICTPOAECHCTBUM
(ly|<0.9) B unTepBane nonepeunsix ceuenuit 0<pT<40 [3B/c, c
MCTOJIb30BaneM 00pa3iia ¢ MUHUMAJIbHBIM OTKIOHEHHEM,
COOTBETCTBYIIIETO MHTETPUPOBAHHON cBeTMOCTH Lint=32.2 nb—1 u
oOpasia TPUTTEPHON YaCTHUIIBI, TOTYUYCHHON HA HJIEKTPOMArHUTHOM
kanopumetpe ¢ Lint=8.3 pb—1. pT-unTerpupoBanHOe MPOU3BOICTBO

J/y monepeyHbIX ceueHui Mpu cpeHeM OBICTPOICHCTBUH, PACCUNTAHHOE
Ha 00pasiie ¢ MUHUMAJIbHBIM OTKIIOHEHHEM,

cocraBisieT do/dy|y=0=8.97+0.24 (stat)+£0.48 (syst)£0.15 (lumi) pb.
JlanHble pe3yabTaThl CBUACTEILCTBYIOT 00 alMpPOKCUMHPOBAHHON
JorapupMHUUECKON 3aBUCUMOCTH OT SHEPTHH CTOJIKHOBEHUH, YTO
COrJIacyeTcsl C UMEIOUIMMUCS B HAIMYUU MUPOBBIMU JJAHHBIMU U
COIJIacyeTcsi C MOJEIbHBIMU porHo3amu. Murerpansusie u pT-
nuddepeHanbHble H3MEPEHUs! CPABHUIIU C U3MEPEHUSIMHU B XOJI€ PP
CTOJIKHOBEHHH Ipu O0siee HU3KUX YHEPTUAX U C HEKOTOPHIMU HEJJaBHUMU
(eHOMEHOIOrMYeCKUMHU pacueTaMi, OCHOBAHHBIMU Ha HEPEJIATUBUCTCKOMN
mozenu QCD u Color Evaporation.

23.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S, Tumkin
A., Zaviyalov N., Production of light-flavor hadrons in PP collisions at
\VS=7ANDVS=13T3B // The European Physical Journal C - Particles and
Fields. 2021. T. 81. Ne 3.

Russian Federal Nuclear Center (VNIIEF), Sarov

The production of n+, K+, KOS, K#*(892)0, p, $(1020), A, E—, Q—, and
their antiparticles was measured in inelastic proton-proton (pp) collisions
at a center-of-mass energy of s\ = 13 ToB at midrapidity (|y|<0.5) as a
function of transverse momentum (pT) using the ALICE detector at the
CERN LHC. Furthermore, the single-particle pT distributions of KOS, A,

byonuxos /., @urvuacun C., Unvxaes P., Kypskun A., Hazapenko C.,
Tymxun A., 3aeévanos H., Ipon3BOACTBO aAPOHOB € JIeTKMM apOMAaTOM B
xoze PP croixnosenuii mpun VS=7ANDVS=13T3B // Esponeiickuii
xypHai o ¢usuke C — Yactuust u nmosst. 2021. T. 81. Ne 3.
POAL-BHUUDD

[TpousBoactro n+, K+, KOS, K*(892)0, p, $(1020), A, E—, Q—, u ux
AHTHYACTHUI] U3MEPSITU B XO/I€ HEYNPYTUX PP CTOJIKHOBEHUN MIPU SHEPTUU
nentpa mace s\ = 13 TaB u cperem Goictpozeiictau (|y|<0.5) kak
¢dbynknuro nonepeunoro ceuenus (pT) Ha nerektope ALICE. Taxke
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and A~ in inelastic pp collisions at s\ = 7 TaB are reported here for
the first time. The pT distributions are studied at midrapidity within the
transverse momentum range 0<pT<20 I'3B/c, depending on the particle
species. The pT spectra, integrated yields, and particle yield ratios are
discussed as a function of collision energy and compared with
measurements at lower s\ and with results from various general-purpose
QCD-inspired Monte Carlo models. A hardening of the spectra at

high pT with increasing collision energy is observed, which is similar for
all particle species under study. The transverse mass

and xT=2pT/s\ scaling properties of hadron production are also studied.
As the collision energy increases from sV =7 to 13 TaB, the yields of non-
and single-strange hadrons normalized to the pion yields remain
approximately constant as a function of sV, while ratios for multi-strange
hadrons indicate enhancements. The pT-differential cross sections

of i+, K+tandp (p ) are compared with next-to-leading order
perturbative QCD calculations, which are found to overestimate the cross
sections fort+and p (p ) at high pT.

BIIEPBbIE IPUBEJEH OTUET O pacipeaeneHusx pT y oaMHOYHOMI

vactuiel KOS, A, u A B X0Je HEYIPYTUX pp CTOJKHOBEHHH MIPH sV =
7 T»B. Pacnpenenenus pT uccienoBanu npu cpeaHeM OBICTPOICHCTBUH B
JIUana3oHe rnonepeyHsix umirynbcoB 0<pT<20 I'3B/c, B 3aBucumoctu ot
Tumna yactupl. Cnexktpel pT, THTErpUPOBaHHBIE BHIXO/IBI U COOTHOILICHHUS
BBIXO/1a YaCTHIl OOCYAMIN KaK (PYHKIIMIO CTOJIKHOBUTEIHHOW YHEPTHUH U
CPABHHIIA C H3MEPEHISIMH MK 00JIee HU3KOM sV H pe3y/IbTaTaMy PacueToB
0 pa3nu4HbIM MojelsiM Ha ocHoBe QCD-Monte Carlo. Habmonanm
YBEJIMYEHUE )KECTKOCTH CIEKTpa NpH BeICOKOM pT ¢ Bo3pacraronieit
SHEPTUeH CTOIKHOBEHUM, YTO aHAJIOTUYHO JIJIsl BCEX UCCIIEAYEMbIX YaCTHII.
Takoke nccne0BaI MacIITAOUPYIOIIME CBOMCTBA aJIPOHHOTO
MIPOM3BOJICTBA JUI MoniepeyHoi Macchl U X T=2pT/ sV. TTo Mepe TOro, Kak
SHEPrus CTOJIKHOBEHUM pacTeT OT sV =7 1o 13 TB, BbIXO/BI HECTPAHHBIX
Y OJIMHOYHO-CTPAHHBIX aJpOHOB, HOPMAJIU30BaHHBIE JI0 BHIXO/A MMHOHOB,
OCTAIOTCS OTHOCHTEIBHO ITOCTOSHHBIMA Kak (yHKIHS sV, B TO BpeMs, KaK
COOTHOIICHUS] MYJIbTU-CTaPaHHBIX aJJPOHOB MOAAIOT PU3HAKHU
yBenuueHus. pT-nuddepennmanbHble MONEpeyHble CEYSHUS Y

of i+, Kt up (p ) CpaBHWIHU C GIMKHUMY K JIUAUPYIOMIEMY MTOPSIIAKY
pacueramu Bo3mylieHui mo moaenn QCD, u oka3anaock, 4TO OHU
HEPEOLEHUBAIOT MONEPEUHBIE CEYeHU y T U p (p ) IpH BEICOKOM pT.

24.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S, Tumkin
A., Zaviyalov N., Production of pions, kaons, (anti-)protons and ¢
mesons in XE-XE collisions at VSNN = 5.44 TAB // The European
Physical Journal C - Particles and Fields. 2021. T. 81. Ne 7.

Russian Federal Nuclear Center (VNIIEF), Sarov

The first measurement of the production of pions, kaons, (anti-)protons
and ¢ mesons at midrapidity in Xe-Xe collisions at SNN——=5.44 T3B is
presented. Transverse momentum (pT) spectra and pT-integrated yields
are extracted in several centrality intervals bridging from p-Pb to mid-
central Pb-Pb collisions in terms of final-state multiplicity. The study of
Xe-Xe and Pb-Pb collisions allows systems at similar charged-particle
multiplicities but with different initial geometrical eccentricities to be
investigated. A detailed comparison of the spectral shapes in the two
systems reveals an opposite behaviour for radial and elliptic flow. In

byonuxos /., @urvuacun C., Unvxaes P., Kypskun A., Hazapenko C.,
Tymkun A., 3a6vsan106 H., [Ipou3BOACTBO NMOHOB, KAOHOB, (AHTH-
)JuporoHoB U ¢ Me30HOB B xo1e¢ XE—XE cTo/IKHOBeHuUil npu VSNN =
5.44 TIOB // Esponeiickuii xypHai 1o ¢puszuke C — YacTHIBI U OIS
2021.2021. T. 81. Ne 7.

POAL-BHUUD D

[IpencraBieHsl epBbie U3MEPEHUS MPOU3BO/ICTBA MMOHOB, KAOHOB, (AHTH-
) MPOTOHOB U ¢ ME30HOB MPH CPEAHEM OBICTPOJCHCTBUH B X011 Xe-Xe
cronkHoBeHni mpi SNN——V=5.44 T5B. CIIeKTpHI ITOMepedHbIX
umnynscoB (pT) u pT-unTerppoBaHHBIC BEIXOABI YCTAHOBIICHBI JIJIS
HECKOJIbKMX UHTEPBAJIOB IIEHTPAIILHOCTH, OT P-Pb ¢ cpeaHeneHTpasibHbIM
Pb-Pb cTOTKHOBEHHSAM B TEPMUHOJIOTHH MHOKECTBEHHOCTH KOHEUHOTO
cocrosinus. Mccnenosanne croakHoBennii Xe-Xe u Pb-Pb no3sosstor
M3y4aTh CUCTEMBI C OJTMHAKOBBIMH MHOXXECTBEHHOCTSIMH 3apsKCHHBIX
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particular, this study shows that the radial flow does not depend on the
colliding system when compared at similar charged-particle multiplicity.
In terms of hadron chemistry, the previously observed smooth evolution
of particle ratios with multiplicity from small to large collision systems is
also found to hold in Xe-Xe. In addition, our results confirm that two
remarkable features of particle production at LHC energies are also valid
in the collision of medium-sized nuclei: the lower proton-to-pion ratio
with respect to the thermal model expectations and the increase of the ¢-
to-pion ratio with increasing final-state multiplicity.

YacTHUL, HO Pa3JIUYHbIMH UCXOAHBIMH F€OMETPHUUECKUMU
skcieHTpuyHocTsIME. [TonpobHoe cpaBHeHnEe GPOpM CHEKTpa Y ABYX
CUCTEM BBISIBIISIET TPOTUBOIOJI0KHOE OBEACHUE TIPU SJUTUITHYECKOM U
paauanb,HOM MOTOKE. B wacTHOCTH, MaHHas paboTa JeMOHCTPUPYET, U4TO
paauanbHbIA MOTOK HE 3aBUCUT OT CTOJIKHOBUTEIBHOW CUCTEMBI 10
CPaBHEHUIO CO CXOJIHON MHOKECTBEHHOCTBIO 3apsKEHHbIX yacTull. C
TOYKH 3pEHHUS apOHHON XMMHHU, paHee HaOJI01aBIIasICs TaaKas
3BOJIFOIUS COOTHOIIEHUI YAaCTHL] C MHOKECTBEHHOCTBIO OT MAJIOW J10
00JIbI1I0I CTOJIKHOBUTEIHLHOM CUCTEMBI TAKXKE MOJICPKUBACTCS B X0J1€
Xe-Xe. KpoMe Toro, pe3ynbTaTbl HOATBEPKAAIOT, YTO JBA 3aMEYaTEIbHBIX
CBOMCTBA MPOMU3BOJACTBA yacTull npu 3Heprusix BAK Taxxe npucyum
CTOJIKHOBEHUSIM SIJIEp CPEHEro pa3Mepa: 0oJjiee HU3KOE COOTHOIIICHHE
MIPOTOH-ITMOH MO OTHOILLIEHUIO K IPOTrHO3aM IO TEIJIOBOM MOJIENN U
YBEIMUYEHUE COOTHOIICHUS (—THOH C YBEIIMUYECHUEM MHOKECTBEHHOCTH
KOHEYHOT'O COCTOSIHMSL.

25.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S, Tumkin
A., Zaviyalov N., Pseudorapidity distributions of charged particles as a
function of mid- and forward rapidity multiplicities in pp collisions at
\S =5.02, 7 and 13 TAB // The European Physical Journal C - Particles
and Fields. 2021. T. 81. Ne 7.

Russian Federal Nuclear Center (VNIIEF), Sarov

The multiplicity dependence of the pseudorapidity density of charged
particles in proton-proton (pp) collisions at centre-of-mass energies s\ =
5.02, 7 and 13 T3B measured by ALICE is reported. The analysis relies on
track segments measured in the midrapidity range (Jn|<1.5). Results are
presented for inelastic events having at least one charged particle
produced in the pseudorapidity interval n|<1 (INEL>0). The multiplicity
dependence of the pseudorapidy density of charged particles is measured
with mid and forward rapidity multiplicity estimators, the latter being less
affected by autocorrelations. A detailed comparison with predictions from
the PYTHIA 8 and EPOS LHC event generators is also presented. Both
generators provide a good description of the data.

byonuxos /., @unvuacun C., Unvkaes P., Kypskun A., Hazapenko C.,
Tymxun A., 3asvsanos H., PacnpeneneHus nceBao0bICTPOAEHCTBUSA
3apssKeHHbIX YaCcTUIl KAK QYHKIMS MHOKEeCTBEHHOCTH CPeIHero u
nepeaHero ObICTPOAEHCTBHUS B X0/1¢ PP CTOJIKHOBEHHMI NIPH VS =5.02,7
u 13 TIOB // EBponeiickuii sxypHan no ¢pusuke C — Yactuusl u noist. 2021.
T.81. Ne 7.

P®AL-BHUNUD D

3aBHCUMOCTh MHOKECTBEHHOCTH OT IUIOTHOCTH IMICEBAOOBICTPOACHCTBUS
3apsDKEHHBIX YacTHUI] B XOJIE PP CTOJIKHOBEHUH MPH SHEPTHSX IIEHTpPA
macc sV = 5.02, 7 u 13 T5B m3yuanu ¢ momomsio gerexropa ALICE.
AHanmm3 OCHOBaH Ha TPEKOBBIX CETMEHTAX, N3MEPECHHBIX B THAITa30HE
cpeanero opicTpoaeiicTBus (In|<1.5). Pe3ynbraTsl npuBeaeHbI IS
HEYIPYTHUX COOBITHH, B KOTOPHIX KAK MUHUMYM OJTHA YacTHUIIA
IIPOM3BOIUTCS B HHTEpBae ncepnoosicTpoaericTus (<l (INEL>0).
3aBHCHMOCTh MHOKECTBEHHOCTH OT TUIOTHOCTH TICEBI0OBICTPOICHCTBHUS
3apsDKEHHBIX YacTUI U3MEPSUIH C TIOMOLIbIO 3CTUMATOPOB
MHOXECTBEHHOCTH TIPH CPETHEM U TIepeTHEM ObICTPOJICHCTBUH, Ha
nocjeiHee U3 KOTOPBIX aBTOKOPPEIISALIUN OKa3bIBAIOT MEHbIIIEEe
Bo3neiicTBue. [IpencraBieHbl moIpoOHbIE CPABHEHUS C TPOTHO3AMH,
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BBITIOJITHCHHBIMHU € TTOMOIIIBIO TeHepaTopoB coobiTrii PY THIA 8 u EPOS
LHC. O6a reneparopa Jar0T XOpollee ONMMCaHUE JTaHHbBIX.

26. | Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S, Tumkin byonuxos /., @urvuacun C., Unvxaes P., Kypskun A., Hazapenko C.,
A., Zaviyalov N., Coherent j / y and y ' photoproduction at Tymkun A., 3asvsnoe H., KorepentHoe (ppoTonpou3BoacTBO j/ Y 1
midrapidity in ultra-peripheral pb—pb collisions at VSNN=5.02 T3B // v ' npu cpeaHeM OBICTPOAEHCTBUM B X0/¢ yJbTpanepugepuiecKux
The European Physical Journal C - Particles and Fields. 2021. T. 81. Ne 8. | pb—pb crosiknoBennii mpu VSNN=5.02 TIB // EBpomneiickuii KypHaI 110
Russian Federal Nuclear Center (VNIIEF), Sarov ¢usuke C — Yactumpl u osst. 2021. T. 81. Ne 8.
POAI-BHUUD D
The coherent photoproduction of J/y and y' mesons was measured in
ultra-peripheral Pb-Pb collisions at a center-of-mass KorepenTtHoe hoTorpons3BoacTBO JAy 1 ' ME30HOB U3MEPSITH B X0O/I€
energy sSNN—— = 5.02 TsB with the ALICE detector. Charmonia are ynbTpanepudepuueckux Pb-Pb cTonkHOBEHMIT pu SHEPTHH IIEHTPA
detected in the central rapidity region for events where the hadronic macc SNN—— = 5.02 T5B ¢ momomisko nerektopa ALICE. Charmonia
interactions are strongly suppressed. The J/y is reconstructed using the 0oOHapy>kKeHBI B 00JIACTH IEHTPATBHOTO OBICTPOJAEHCTBUS JIJIs1 COOBITHH,
dilepton (I+1—) and proton-antiproton decay channels, while for the y', the |rne agpoHHBIC B3aUMOAECHCTBUS CUIBHO MOAABISIOTCS.
dilepton and the 1+l-n+n— decay channels are studied. The analysis is Jy peKoHCTpyHpOBaIK € UCTIOJIB30BaHUEM JauiienToHHOTO (1+1-) 1
based on an event sample corresponding to an integrated luminosity of IIPOTOH-aHTUIIPOTOH KAaHAJIOB pacmaja, a Uil ' paccMaTpUBalIi KaHall
about 233 ub—1. The results are compared with theoretical models for pacrnaga auiuentoHa u 1+l-n+n—. Ananu3 ocHOBaH Ha 00pa3iie COOBITHH,
coherent J/y and y’ photoproduction. The coherent cross section is found | cOOTBETCTBYIOLIEM HHTETPUPOBAHHON CBETUMOCTH O0KOJI0 233 ub—1.
to be in a good agreement with models incorporating moderate nuclear Pe3ynbrarhl CpaBHWIM ¢ TEOPETHUESCKUMHU MOJICIISIMH 110 KOTEPEHTHOMY
gluon shadowing of about 0.65 at a Bjorken-x of around 6x10—4, such as | doTonpousBoactBy J/y u y'. Oka3anock, 4TO KOTEPEHTHOE MONIEPEYHOe
the EPS09 parametrization, however none of the models is able to fully CEYCHHE XOPOIIIO COMIACYETCs C MOACIISIMH, B KOTOPBIE BKIIFOUEHO
describe the rapidity dependence of the coherent J/y cross section YMEpEHHOE sIJIEpHOE INII0OHHOE 3aTyxaHnue okoio 0.65 npu Bjorken-
including ALICE measurements at forward rapidity. The ratio X mpuMepHo B 6x10—4, Tak, kak pu napamerpusaiuu no EPS09, onnaxo
of y' to J/y coherent photoproduction cross sections was also measured HU OJTHA M3 MOJIENIeH He CTIOCOOHA MOJHOCTHIO OMUCATh 3aBUCUMOCTD
and found to be consistent with the one for photoproduction off protons. OBICTPOJICUCTBUS OT KOTEPEHTHOTO TONIEPEYHOT0 CeUCHHMs J/\y, BKITFOUast
BbinosiHeHHbIe Ha ALICE u3mepenust npu nepeaHeM ObICTpOICHCTBHN.
CoOTHOIIIEHNE MEX/Ty TTOTIEPEYHBIMU CEUECHUSIMHA KOT€PEHTHOTO
MPOM3BOJCTBA ' U J/\y Takke U3MEPUIIH U HAIIIN €T0 COTIACYIOIIMMCS C
COOTHOIIIEHHEM KaK IpH (HOTOIPOM3BOJICTBE MPOTOHOB.
27. | Budnikov D., Filchagin S., llkaev R., Kuryakin A., Tumkin A., Zaviyalov byonuxos /., Qunvuacun C., Unvraes P., Kypsakun A., Hazapenxo C.,

N., Energy dependence of ¢ meson production at forward rapidity in
PP collisions at the lhc // The European Physical Journal C - Particles
and Fields. 2021. T. 81. Ne 8.

Russian Federal Nuclear Center (VNIIEF)

Tymxun A., 3asvsanose H., 3aBUCMMOCTH IJHEPrUM MPOU3BOACTBA ¢
Me30HA OT nepeaHero ObicTpoaeiicTeus B xoae PP croikHOBeHMii Ha
lhc // EBponeiickuii xypnain o ¢usuke C — Yactuel u moss. 2021, T.
81. Ne 8.

POAL-BHUHO D
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The production of ¢ mesons has been studied in pp collisions at LHC
energies with the ALICE detector via the dimuon decay channel in the
rapidity region 2.5<y<4. Measurements of the differential cross

section d2o/dydpT are presented as a function of the transverse
momentum (pT) at the center-of-mass energies s¥=5.02, 8 and 13 T>B and
compared with the ALICE results at midrapidity. The differential cross
sections at sV=5.02 and 13 TaB are also studied in several rapidity
intervals as a function of pT, and as a function of rapidity in

three pT intervals. A hardening of the pT-differential cross section with
the collision energy is observed, while, for a given energy, pT spectra
soften with increasing rapidity and, conversely, rapidity distributions get
slightly narrower at increasing pT. The new results, complementing the
published measurements at sN=2.76 and 7 TsB, allow one to establish the
energy dependence of ¢ meson production and to compare the measured
cross sections with phenomenological models. None of the considered
models manages to describe the evolution of the cross section with pT and
rapidity at all the energies.

[Tpon3BOCTCBO ¢ ME30HOB HCCIIEAOBAIN B XO/I€ PP CTOJKHOBEHUH IpU
sHeprun BAK ¢ nomomsto nerekropa ALICE Ha kaHane 1MMIOOHHOTO
pacmniaga B obmactu ObicTpoericTBus 2.5<y<4. M3mepenus

g depeHranbHbIX onepeyHsix ceuenuii d26/dydpT npencraBiieHs! Kak
¢byHKIMs nonepeyHoro uMiyisca (pT) npu sHeprusx HeHTpa

macc sV=5.02, 8 u 13 ToB; ux cpaBumm ¢ nonydennsivMi Ha ALICE
pe3yabTaTaMu NpH cpesiHeM ObicTpoaeicTBun. uddepennnansuble
norepedHsIe cedeHmst mpu sV=>5.02 u 13 ToB TaKke HCCe10Bay B
pa3NUYHbIX UHTEpBaJIaX ObICTpoeicTBUA Kak pyHKIMIo pT, 1 Kak
¢bynkuuto opicTponeiicTBus B Tpex pT nHTepBanax. Habmomamu
yBEJIMYEHUE )KECTKOCTH pT-auddepeHanbpHoro NonepeyHoro ce4eHus B
3aBHCHMOCTH OT 3HEPIMH CTOJIKHOBEHUH, B TO BPEMsI KaK IIPH 3aJaHHOU
sHeprun pT crekTpbl cTaHOBATCS 00Jiee MATKUMU 110 MEpE pocTa
ObICTpOCHCTBUS M, HAOOOPOT, paclpeneeHus: ObICTPOACHCTBII
CTaHOBSITCS HEMHOTI0 yxke Ipu pactyuem pT. HoBble pe3ynbTatel, Aaronue
JIOTIOJTHUTEIIbHBIE CBEJCHUS K OITyOJMKOBAaHHBIM H3MEPEHUSAM

npu sV=2.76 u 7 T5B, m03BOISIOT ONPECIIUTh 3aBUCUMOCTh YHEPTUU
MIPOM3BOJICTBA () ME3OHOB M CPABHUTH U3MEPEHHBIE MOTIEPEUHBIC CEUCHHS C
(beHomeHonornyeckuMu MoaessiMu. Hu oiHa U3 paccMOTpEeHHBIX MOZEei
HE CI0CcOOHA ONMMCATh IBOJIIOLMIO IONEPEYHOTO CEYEHMSI B 3aBUCUMOCTHU OT
pT u OblcTpOAEHCTBUS IPU BCEX SHEPTHUIX.

28.

Babich L., Bochkov E., Electron runaway rate in air // Journal of
Physics D: Applied Physics. 2021. T. 54. Ne 46. C. 465205.

Russian Federal Nuclear Centre - Vniief, Mir av., 37 Nizhniy Novgorod
oblast

A Monte Carlo code is developed in terms of the null-collision technique
capable of simulating the transport of electrons in nitrogen—oxygen
mixtures. Cross-sections for the angular scattering of electrons in all types
of interactions are incorporated as accurately as possible. To demonstrate
the opportunities and reliability of the code, basic transport parameters of
electrons in nitrogen for a wide range of the reduced electric field strength
E/N are computed and compared to some available theoretical and

babuu JI., boukoe E., UHTeHCUBHOCTDH Y0eraHus 3J1eKTPOHOB B BO3/1yXe
/I Xypunan o ¢usuke D: [Ipuknannas ¢usuka. 2021. T. 54. Ne 46. C.
465205.

@PAL-BHUNDOD

Pa3zpaborana nmporpamma Monte-Kapio npuMeHUTEIBHO K HOJIb-
CTOJIKHOBUTEIILHON METOAMKE, CIIOCOOHOM MOIETUPOBATH IEPEHOC
ANIEKTPOHOB B CMECSX a30T-KUCIO0po. [Tonepeunbie ceuenus s yriaioBOoro
pacceiaHund 3JICKTPOHOB BO BCCX TUIIAX BSaHMOﬂeﬁCTBHﬁ BKJIFOYCHEI B HEC C
KaK MO>XHO 00Jiee BRICOKOH TOYHOCTRIO. [|JIsl TeMOHCTpauu
BO3MOXXHOCTEH M HAJIS)KHOCTH MPOTPAMMBI, PACYUTATIH 0a30BbIC
rapaMeTpsl IEPEHOCca SJIEKTPOHOB B a30T€ B IMIMPOKOM JUANa30He

20



https://www.elibrary.ru/item.asp?id=47061602
https://www.elibrary.ru/contents.asp?id=47007512
https://www.elibrary.ru/contents.asp?id=47007512
https://www.elibrary.ru/contents.asp?id=47007512&selid=47061602
https://www.elibrary.ru/item.asp?id=47061602
https://www.elibrary.ru/contents.asp?id=47007512
https://www.elibrary.ru/contents.asp?id=47007512&selid=47061602

experimental data. The ‘electron runaway rate’, as a physical quantity, is
tentatively defined. The influence of different models ofangular scattering
upon the electron runaway in strong electric fields is studied. Dependence
on the field strength E of the generation rate in air of electrons with
energies above € max in the range from 0.2—4 keV is computed assuming
immobile molecules with a concentration equal to Loshmidt’s number
NL=2.69x1019 cm—3 (STP conditions) in the range of the field strength E
from 240400 kV cm—1.

YMEHBIIEHHBIX MOIIIHOCTEMH AnekTpudeckoro noist E/N u cpaBHumu ¢
HEKOTOPBIMU UMEIOLIMMUCS B HAIMYUH TEOPETUUECKUMU U
HKCIIEPUMEHTAJIbHBIMU JaHHBIMU. JlaHO MpeaBapUTENbHOE OIpeieTCHIe
TEPMUHY «MHTEHCUBHOCTbH yOETraHus 3JICKTPOHOBY, KaK (hU3NIECKOI
BeJInuuHe. VM3ydeHo BiIMsHUE Pa3IUYHBIX MOJIENIEH YIII0BOTO paccesHus Ha
y0Oeranue 3JeKTPOHOB B CHIIBHBIX AJIEKTPHUYECKUX MOJSIX. 3aBUCHMOCTb
MOIIHOCTH 10JiA E 0T ckopocTH reHepanuu B BO3AyXe 3JIEKTPOHOB C
SHEPrUsMU CBBILIE € max B AuamnaszoHe ot 0.2—4 k3B paccuutanu ¢
JIOTTYIIIEHUEM HEIMOJIBUYKHBIX MOJIEKYJI C KOHIICHTpAIMel, paBHOU YUCITy
Jlommuara NL=2.69%1019 cm—3 (ycnoBust STP) B auanazone MomHocTen
nosist E ot 240400 kB cm—1.

29. | Almazova K.1.!, Belonogov A.N.!, Borovkov V.V.!, Trenkin A.A.", Anmaszosa K.U.!, Benonozoe A.H.!, Boposkoe B.B.!, Tpenvrun A.A.",
Khalikova Z.R.?, Ragimkhanov G.B.?, Tereshonok D.V.?, Investigation of | Xanuxosa 3.P.?, Pacumxanoe I'.B.?, Tepewonox [I.B.?, UccnenoBanue
plasma properties in the phase of the radial expansion of a spark CBOJCTB IJ1a3MbI B (hase paanaibHOI0 pacliMpPeHusi HCKPOBOIo
channel in the 'pin-to-plate' geometry // Plasma Sources Science and KaHaJia B reoMeTpuu mTu@T-miacTuHa // [Ina3MeHHbIe UCTOYHUKHU:
Technology. 2021. T. 30. Ne 9. C. 095020. Hayka 1 TexHosjoruu. 2021. T. 30. Ne 9. C. 095020.

I All-Russia Research Institute of Experimental Physics, Russian Federal |! P@AI]-BHUHD®

Nuclear Center, Sarov 2 Hazecmanckuil 20cy0apcmeenHblil YHUEEPCUmem

2 Dagestan State University, Makhachkala 3 Obweounennviii uncmumym evicokux memnepamyp PAH, Mockea

3 Joint Institute for High Temperatures, Russian Academy of Sciences, [IpencraBneHsl HAOIIOICHUS paHHEH CTaIMU UCKPOBOTO pa3psia B

Moscow BO3/yXe MpU aTMOCc(hepHOM JaBICHUH B FT€OMETPHUH ITU(T-IIIACTHHA MO
JeCTBUEM OJMHOYHOTO BHICOKOBOJIBTHOTO UMITYJIBCA, BKIIOYAS

Observations of the early stage of a spark discharge in air at atmospheric | HauanbHy0 CTafMIO pacmupenus kanana. [Tokasano, 4To 3a30p MEKIY

pressure in the pin-to-plate geometry under a single high-voltage pulse, AJIEKTPOAAMH 3aKPBIT OOJBIIMM KOJIMYECTBOM MUKpOoKaHaioB Ha 20-30 Hc.

including an initial stage of the channel expansion, are presented. It was PagunanbHoe pacmmpenue kaHajla HAUMHAETCS B MOMEHT, KOT1a

shown that an interelectrode gap is closed by a large number of KOHLEHTpaLUs JIEKTPOHOB JocTUraet 3HayeHus B 2 x 1019 cm—3. B

microchannels at 20-30 ns. The start of a radial channel expansion begins | TEOPETHYECKOM aHAIU3€E, OCHOBAHHOM Ha IIPEUIOKEHHONW MOAETIH, YUTEHbI

at the moment when the electron concentration reaches the maximum CJIeIyIOIE CBOMCTBA MJIA3MEHHOTO KaHajla: MOIIHOCTh AJIEKTPUUYECKOTO

value of 2 X 1019 cm—3. Theoretical analysis based on the proposed II0JISI paBHA PUMEPHO HECKOJIBKUM KB cM—1, aekTpoHHas Temneparypa

model takes the following plasma-channel properties: electric field 6mi3Kka K 2—3 5B, MPOBOAMMOCTS TUIa3MBI opska ~200 Q—1-cv—1,

strength is about several kV cm—1, electron temperature is close to 2-3

eV, plasma conductivity is in the order of ~200 Q—1-cm—1, speed of the | CKOPOCTb PACUIMPEHHS PaJMaIbHOTO HCKPOBOTO KaHa/a COCTABISET ~5 KM

radial spark channel expansion is ~5 km s—1. c—1.

30. | Budnikov D., Filchagin S., Ilkaev R., Kuryakin A., Tumkin A., Zaviyalov byonuxos /., Qunvuacun C., Unvraes P., Kypskun A., Tymxun A.,

N., First measurements of n-subjettiness in central PB-PB collisions at

3asvsnos H., llepBble u3MepeHus N-CyOCTPYHHOCTH B X0j1€
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VSNN = 2.76 TAB // Journal of High Energy Physics. 2021. T.
2021. Ne 10. Russian Federal Nuclear Center (VNIIEF), Sarov

The ALICE Collaboration reports the first fully-corrected measurements
of the N-subjettiness observable for track-based jets in heavy-ion
collisions. This study is performed using data recorded in pp and Pb—Pb
collisions at centre-of-mass energies of s\N=7 T>B

and SNN——=2.76\,TsB, respectively. In particular the ratio of 2-
subjettiness to 1-subjettiness, t2/t1, which is sensitive to the rate of two-
pronged jet substructure, is presented. Energy loss of jets traversing the
strongly interacting medium in heavy-ion collisions is expected to change
the rate of two-pronged substructure relative to vacuum. The results are
presented for jets with a resolution parameter of R=0.4 and charged jet
transverse momentum of 40<pT,jet<60 ['3B/c, which constitute a larger jet
resolution and lower jet transverse momentum interval than previous
measurements in heavy-ion collisions. This has been achieved by utilising
a semi-inclusive hadron-jet coincidence technique to suppress the larger
jet combinatorial background in this kinematic region. No significant
modification of the t2/t1 observable for track-based jets in Pb--Pb
collisions is observed relative to vacuum PYTHIA6 and PYTHIAS
references at the same collision energy. The measurements of 12/11,
together with the splitting aperture angle AR, are also performed in pp
collisions at sV=7 TaB for inclusive jets. These results are compared with
PYTHIA calculations at s\=7 ToB, in order to validate the model as a
vacuum reference for the Pb—Pb centre-of-mass energy. The PYTHIA
references for t2/11 are shifted to larger values compared to the
measurement in pp collisions. This hints at a reduction in the rate of two-
pronged jets in Pb--Pb collisions compared to pp collisions.

neHTpajJbHbIX PB-PB crosikHOBeHMii npu VSNN =2.76 TAB // Kypuan
no ¢usuke Beicokux sHepruid. 2021. T. 2021.Ne 10.

POAL-BHUHD D

B xozxe komnabopanuu ¢ yqactuem netekropa ALICE BeimonHeHb! TepBbIe
IIOJTHOCTBIO CKOPPEKTUPOBaHHbIE n3MepeHus: N-cyOcTpyiiHOCTH,
Ha0JII01aeMOI B CJICZIOBBIX CTPYSAX B XOJI€ CTOJKHOBEHUHN TSDKEIBIX HOHOB.
HccnenoBanue NpOBOJWIN € UCIIOIb30BAHUEM JIaHHBIX,
3aperUCTPUPOBAHHBIX B X011€ pp U Pb—Pb cronkHOBeHMit pu sHEPTUAX
[IEHTpa Macc sV=7 TsB u sNN———\/=2.76\,T3B, COOTBETCTBEHHO. B
YaCTHOCTH, MIPEJCTABICHO COOTHOLIECHHE 2-CyOCTpyiHOCTH | 1-
cyOcTpyitHOCTH, T2/T1, KOTOPOE YYBCTBUTEIHLHO K CKOPOCTH JIBYXJIYUEBOM
CTPYHHOM CyOCTPYKTYpbI. OXKHIIAETCs, YTO SHEPTONOTEPU CTPYH,
IIEPECEKAIOIINX B IIONIEPEYHOM HANPABICHUH CUIIBHO
B3aMMO/JICHCTBYIOIYIO CPEY B XOJI€ CTOJIKHOBEHHM TSXKENBIX HOHOB,
U3MEHSAT CKOPOCTh JBYXJIy4€BOM CyOCTPYKTPBI OTHOCUTEJIBHO BaKyyMa.
Pe3ynbTathl npeacTaBieHbl Ul CTPYH ¢ lapaMeTpoM paspemeHus R=0.4 u
MOTIEPEYHBIM UMITYJIbCOM 3apsbkeHHoU cTpyn 40<pT,jet<60 ['2B/c, uto
npeJCcTaBisieT co0oii Ooblee pa3pelieHne CTPYH U MEHbIINH HHTEPBAI
pa3pelIeHni ONIEPEYHOT0 UMITYJIbCa, YEM B MPEABIAYIIUX U3MEPEHUSIX B
XO/I€ CTOJIKHOBEHUH TSKENBIX HOHOB. JTO OBUIO TOCTUTHYTO 32 CYET
MCIIOJIb30BAaHUS METO/1A TIOJIYHUHKIIIO3UBHOTO COBIIAJICHNS CTPYH-aApOHA C
LEJIBIO TIOJJaBJICHUS OOJIBIIET0 CTPYHHOT0 KOMOMHATOPHOTO (pOHA B ATOU
KHHeMaTH4ecKoi obaactu. He Habmomanu cymecTBeHHBIX

MouduKanuii 12/11 11st caenoBbIX CTpyi B Xoae Pb--Pb cTonkHOBeHU
OTHOCHUTEJIBHO BaKyyMa C CpaBHEHUU ¢ 3TajgoHoM 1o mozaensiMm PYTHIA6
u PYTHIAS npu Toii ke sneprun cronkHoBeHuil. M3mepenus 12/11,
BMECTE C YIJIOM C pa3AeuTeNbHOM anepTypoil AR, Takke BBINOJHSUIH B
XOJI€ PP CTOJIKHOBEHUH IIPU s\V=7 T5B /15 HHKJTIO3UBHBIX CTPYH.
PesynbTatel conoctaBuiu ¢ paccueramu o PYTHIA nipu sV=7T9B, ¢
LEJIBI0 BAIMAIMK MOJIENIM B Ka4eCTBE 11abI0Ha B YCIIOBHUIX BaKyyMa JUIs
cronkHoBeHU Pb—Pb nip sHeprum nentpa macc. lllabmonHbie 3HaUCHMS,
nonydeHHsie ¢ momotibio PYTHIA mist t2/t1, cMemaroTest K 00JIbIium
BEJIMYHMHAM B CPABHCHHMH C U3MEPEHUSIMU B X0JI€ PP CTOJIKHOBEHHUM. JTO
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yKa3bIBaeT Ha CHIKEHHE CKOPOCTHU ABYXJIYUEBBIX CTPYii B xo1e Pb--Pb
CTOJIKHOBEHHUH MO0 CPABHEHUIO C PP CTOJKHOBEHUSIMHU.

31. | Budnikov D., Filchagin S., llkaev R., Kuryakin A., Tumkin A., Zaviyalov byodHukos ., ®unvyazauH C., nokaes P., KypakuH A., TYMKUH A.,
N., Anisotropic flow of identified hadrons in xe-xe collisions at VSNN | 3ggbs/106 H., AHH30TPONIMYECKHii MOTOK HIAEHTH(HIIMPOBAHHBIX
= 5.44 TIB //Journal of ngh Energy PhySiCS. 2021.T.2021. Ne 10 aJIPOHOB B X0JIe Xe-Xe CTOJIKHOBEHMM npu \/SNN =5.44 TOB //H(ypHan
Russian Federal Nuclear Center (VNIIEF), Sarov no ¢usnke BbiCOKMx aHeprui.. 2021. T. 2021. Ne 10
POAL-BHUUD D
Measurements of elliptic (v2) and triangular (v3) flow coefficients of n+,
K+, ptp KOS, and A+A obtained with the scalar product method | [1pencrapnensr nsmepenus smmmTHIecKOro ¢ (V2) 1 TpHAHTYISPHOTO (V3)
in Xe-Xe collisions at SNN—— = 5.44 T5B are presented. The results are K02 GHIMEHTOB oToKa It 7k, K+, p+p , KOS, mu A+A~
obtained in the rapidity range |y|<0.5 and reported as a function of IOy 4eHHBIX METOOM CKaJSIPHOTO IPOU3BELCHNS B Xoze Xe-Xe
transverse momentum, pT, for several collision centrality classes. The cronkHoBeHHii ipr SNN—— = 5.44 T5B. PesyIIbTaThl MOIyYeHbI B
flow coefficients exhibit a particle mass dependence for pT<3 I'3B/c, IManasoHe GbicTpoaeiicTBri |y|<0.5 Kak (yHKLHS MOMEPEUHOro
while a grouping according to particle type (i.e., meson and baryon) is umnyisca pT I HECKOJIIBKUX KIIACCOB LIEHTPAJILHOCTH CTOJKHOBEHUM.
found at intermediate transverse momenta (3< pT <8 ['3B/c). The KoaddunmenTs! noroka JeMOHCTPUPYIOT 3aBUCUMOCTD OT MAaCChl YaCTHIL
magnitude of the baryon v2 is larger than that of mesons up to pT =6 npu pT<3 I'3B/c, B TO BpeMst KaK IPyIIMPOBAHNE II0 THITy YaCTULBI (TO
I'sB/c. The centrality dependence of the shape evolution of the pT- €CTh Me30H U GapUOH) HAGIIOAIN [IPU IPOMEIKYTOUHBIX [IOIIEPEUHBIX
differential v2 is studied for the various hadron species. ummyiscax (3< pT <8 'B/c). Benuunna 6apuona v2 Goblue, 4eM y
The v2 coefficients of &, K&, and p+p  are reproduced by MUSIC Me30Ha BIIoTh 10 pT = 6 I'3B/c. 3aBUCHMMOCTb LIEHTPATIBHOCTH OT
hydrodynamic calculations coupled to a hadronic cascade model ooty Gpopmst y pT-auddepeHInanbHOro v2 n3yHai Ha PasiuHbIX
(UrQMD) for pT<I I'sB/c. A comparison with vn measurements in the obpasuax axpoHos. Kosddurmentsr v2 wis i+, K+ 1
corresponding centrality intervals in Pb-Pb collisions at SNN—— = 5.02 p+p  BOCIPOM3BOMWIM C IOMOLIBIO THAPOAMHAMHYECKHX PACYETOB
TaB yields an enhanced v2 in central collisions and diminished value in MUSIC B coueTaHnH ¢ KacKaHOH Moaenbio aapoHos (UrQMD)
semicentral collisions. st pT<1 I'aB/c. CpaBHeHHE € H3MEPEHUSIMU VIl B COOTBETCTBYIOIIHX
HWHTEpBajaX EHTPAILHOCTH B X0je Pb-Pb cronkHoBeHuii mpu SNN—— =
5.02 T»B noka3pIBaeT yCHJIEHHBIE V2 IIPU LIEHTPAJIBHBIX CTOJIKHOBEHUSIX U
YMEHBIIEHHbIE 3HAUSHUs] TIPY MOJYIIEHTPAIbHBIX CTONKHOBEHUSIX.
32. | Budnikov D., Filchagin S., llkaev R., Kuryakin A., Tumkin A., Zaviyalov ByoHukos 4., ®unvuyaeuH C., inbkaes P., KypakuH A., TYMKUH A.,

N., Measurement of the production cross section of prompt &c0
baryons at midrapidity in PP collisions at \'S = 5.02 T9B // Journal of
High Energy Physics. 2021. T. 2021. Ne 10.

Russian Federal Nuclear Center (VNIIEF), Sarov

A bstract The transverse momentum ( p T ) differential cross section of

3asbsanos H., U3mepenune npou3BOACTBEHHBIX MONEPEYHbIX CeYeHHH
MIHOBeHHbIX 0apuoHoB Ec) npu cpeaHeM ObicTpoaeiicTBuM B xo1e PP
CTOJIKHOBECHUH NpH S =5.02 T3B // *KypHan no ¢pusnke BbICOKMX
aHeprmnin.2021. T. 2021. Ne 10.

P®AL-BHUNUD D
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the charm-strange baryon $$ {\Xi} {\mathrm{c}}"0 $$ = ¢ 0 is measured
at midrapidity (| y | <0.5) via its semileptonic decay into e * = — v e in pp
collisions at $$ \sqrt{s} $$ s =5 .02 T>B with the ALICE detector at the
LHC. The ratio of the p T -differential $$ {\Xi} {\mathrm{c}}"0$$ =Zc 0
-baryon and D ° -meson production cross sections is also reported. The
measurements are compared with simulations with different tunes of the
PYTHIA 8 event generator, with predictions from a statistical
hadronisation model (SHM) with a largely augmented set of charm-
baryon states beyond the current lists of the Particle Data Group, and with
models including hadronisation via quark coalescence. The p T -integrated
cross section of prompt $$ {\Xi} {\mathrm{c}}"0 $$ = ¢ 0 -baryon
production at midrapidity is also reported, which is used to calculate the
baryon-to-meson ratio $$ {\Xi} {\mathrm{c}}"0$$=c0/D°=0.20=+
0.04 $$ {\left(\mathrm {stat}.\right)} {-0.07}"{+0.08} $$ stat.—0.07 +
0.08 (syst . ). These results provide an additional indication of a
modification of the charm fragmentation from e * ¢ — and e — p collisions
to pp collisions.

HuddepennmanbHoe MonepevyHoe ceueHus nomnepednoro ummnyibea (p T)
o4apoBaTeabHO-cTpaHHbIX OapuoHoB $$ {\Xi} {\mathrm{c}}"0 $$ = c 0
M3MEPSUTH TIpU cpenHeM ObicTpoaeiicTuu (| y | < 0.5) gepes
NOJTYJICHTOHHBIN pacmaj B € * E — v € B X0JIe pp CTOJKHOBEHHI 1pu $$
\sqrt{s} $$ s =5 .02 T2B ¢ nomomrpto nerexkropa ALICE. YcraHoBieHo
COOTHOILICHHUE MPOU3BOICTBEHHBIX NONEPEUYHbIX ceuyeHun p T -
muddepennmanpabix $$ {\Xi} {\mathrm{c}}"0 $$ = ¢ 0 -6apuonos u D °
-Me30HOB. M3MepeHus cpaBHIIN C MOJICIMPOBAHUEM, BHITIOJIHEHHOM Ha
reHeparope coobrtuii PYTHIA 8, npu Hanuuuu nporHO30B, MOTYYEHHBIX
U3 CTaTUCTHUYECKON Mojenu aapoHusanuu (SHM) ¢ cuiibHO yBeIMUEHHBIM
HAaOOPOM COCTOSIHUM 0YapOBaTEIbHBIX 0apUOHOB, MTPEBBIIIAIOIIEM JJAHHBIC
u3 6ubnuoteku Particle Data Group, u Mozenei, BKIIOYArOIIHX
aJIpOHM3AIINIO TIOCPEICTBOM KOalleCHEHIINH KBapKkoB. p T —
UHTETPUPOBAHHBIC TIONIEPEYHBIC CEYCHUSI TPOM3BOICTBA MTHOBCHHBIX $$
{\Xi} {\mathrm{c}}"0 $$ = ¢ 0 —6GapuoHOB npu cpeaHEM
OBICTPOJICHCTBUH HCIIOB30BANIN JIJISl pacueTa COOTHOIICHUsI OapHOH-ME30H
$$ {\Xi} {\mathrm{c}}"0$$=Zc0/D°=0.20+0.04$$

{\left(\mathrm {stat}.\right)} {-0.07}"{+0.08} $$ stat.—0.07 + 0.08 (syst
. ). llony4yeHnsle pe3yabTaThl 00ECIEUNBAIOT JOMOTHUTEIbHBIE
JOKa3aTeabcTBa MOJU(HUKAIMK (parMeHTaIl YapMa oT e * e — 1 e — p
CTOJIKHOBEHUH JI0 pp CTOJIKHOBEHHUM.

33.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Tumkin A., Zaviyalov
N., Centrality dependence of j/yv and y(2s) production and nuclear
modification in P-PB collisions at VSNN = 8.16 T3B // Journal of High
Energy Physics. 2021. T. 2021. Ne 2. C. 2.

Russian Federal Nuclear Center (VNIIEF), Sarov

The inclusive production of the J/y and y(2S) charmonium states is
studied as a function of centrality in p-Pb collisions at a centre-of-mass
energy per nucleon pair sNN——=8.16 T5B at the LHC. The
measurement is performed in the dimuon decay channel with the ALICE
apparatus in the centre-of-mass rapidity intervals —4.46<ycms<—2.96 (Pb-
going direction) and 2.03<ycms<3.53 (p-going direction), down to zero
transverse momentum (pT). The J/y and y(2S) production cross sections
are evaluated as a function of the collision centrality, estimated through

byoHukos 4., ®unvuyaeuH C., inoKkaes P., KypakuH A., TYMKuH A.,
3asbanos H., 3aBUCUMOCTb HEHTPAJIBHOCTH OT NPOM3BOJCTBA j/\y U
Y(2s) u apepHoii moaudukanuun B xoae P-PB crosikHoBeHuii npu
VSNN = 8.16 TAB // *KypHan no ¢pusuke sbicokmx sHeprmum 2021. T.
2021. Ne 2. C. 2.

POAI-BHUNDD

WuKiro3uBHOE IPOU3BOACTBO J/y 1 W(2S) cOCTOSHUI YapMOHUs
UCCIIEIOBANIN KaK (PYHKIIMIO [IEHTPAIBHOCTH B X011 p-Pb cTonkHOBeHMI
TIPH SHEPTUH [EHTPa Mace Ha mapy HykIoHoB SNN——V=8.16 TB na
BAK. M3mepenus npoBoaWiIM B KaHAJIE paciiajia TUMIOOHOB C IIOMOILBIO
nerekropa ALICE B unTepBanax ObICTpOJeHCTBUS LIEHTPA

Macc —4.46<ycms<—2.96 (manpasieHue B cTopoHy Pb)

1 2.03<ycms<3.53 (HampaBjeHUE B CTOPOHY P), BIUIOTh IO HYJIEBOTO
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the energy deposited in the zero degree calorimeter located in the Pb-
going direction. The pT-differential J/\y production cross section is
measured at backward and forward rapidity for several centrality classes,
together with the corresponding average [1pT[] and [1p2T[] values. The
nuclear effects affecting the production of both charmonium states are
studied using the nuclear modification factor. In the p-going direction, a
suppression of the production of both charmonium states is observed,
which seems to increase from peripheral to central collisions. In the Pb-
going direction, however, the centrality dependence is different for the
two states: the nuclear modification factor of the J/y increases from below
unity in peripheral collisions to above unity in central collisions, while for
the y(2S) it stays below or consistent with unity for all centralities with no
significant centrality dependence. The results are compared with
measurements in p-Pb collisions at SNN——v=5.02 T5B and no
significant dependence on the energy of the collision is observed. Finally,
the results are compared with theoretical models implementing various
nuclear matter effects.

nonepeuynoro umnyinsca (pT). [lonepeunsie ceueHus: IpoU3BOACTBA
J/y 1 y(2S) onlennBany kak (YyHKIIUIO IEHTPATLHOCTH CTOJKHOBEHUH,
OLICHHBAEMYIO Yepe3 SIHEPTHUI0, aKKYMYJIUPYEMYIO B KaJJOPUMETPE C
HACTpOIKoi Ha () rpalycoB, PacIONIOKEHHOM B HampaBieHUH Pb.
[Tonepeunoe ceuenue pT-auddepeHnnaIbLHOro MPoru3BoACTBA

J/y u3mepsiu mpu 0OpaTHOM | MEepeTHEM OBICTPOACHCTBHH TSI
HECKOJIbKUX KJIACCOB LIEHTPAJIbHOCTH, OJIHOBPEMEHHO C

COOTBETCTBYIOMUMHE cpenanmu 3Hadenusivu L1pTL] n Clp2TL.

Snepubie 3¢ HeKTl, BIUSIONINAE HA TIPOU3BOJACTBO 000MX COCTOSTHUI
YapMOHHMSI UCCIIEI0OBAJIM C UCIOJIb30BaHNEM KO3 dUIIMEHTa A1epHON
MouduKkanuy. B HanpasieHun p HaOII0Jau TOAABICHHE TPOU3BOJICTBA
000MX COCTOSTHUI YapMOHUS, KOTOPOE, BEPOSTHO, YCUITUBAETCS OT
nepudepuIecKuX K IeHTPAILHBIM CTOJIKHOBeHHSIM. B Hampasiienuu Pb,
OJTHAKO, 3aBUCUMOCTD [IEHTPAJIbHOCTHU Pa3InyHa B IBYX COCTOSHUSX:
KodQGUIMEHT simepHOr Moaudukanyu y J/\y yBenmuauBaeTcs OT 3HAUCHUS
HUKE eTUHUIIBI 0 3HaYCHHS BBILIE €IUHUIIBI B XO/I€ [IEHTPAIbHBIX
CTOJIKHOBEHH, B TO BpeMs Kak y Y(2S) OH ocTaeTcss HUKE €UHUIIBI WIIN
paBHBIM €l IPU BCEX LIEHTPAIBHOCTSIX U HE IEMOHCTPUPYET
CYLLECTBEHHON 3aBUCUMOCTH OT LIECHTPAJIbHOCTH. Pe3ybTaThl CpaBHUIIM C
U3MepeHusIMU B xoze p-Pb cTonkHoBeHMit npu sNN——=5.02 T5B, u He
BBISIBUJIM CYIIECTBEHHOM 3aBUCHUMOCTH OT 3HEPTUH CTOJKHOBEHH. U,
HAKOHEIl, Pe3yJIbTaThl CPABHUWIN C TEOPETUUECKUMHU MOJIETISIMHU, B KOTOPBIX
MPUMEHEHBI pa3Iu4HbIe 3QPEKThI SISPHON Cpebl.

34.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Long- and short-range correlations and their event-
scale dependence in high-multiplicity pp collisions at \NS=13 T3B//
Journal of High Energy Physics. 2021. T. 2021. Ne 5.

Russian Federal Nuclear Center (VNIIEF), Sarov

Two-particle angular correlations are measured in high-multiplicity
proton-proton collisions at sV=13 TB by the ALICE Collaboration. The
yields of particle pairs at short-(An ~ 0) and long-range (1.6<|An|<1.8) in
pseudorapidity are extracted on the near-side (Ag ~ 0). They are reported
as a function of transverse momentum (pT) in the range 1<pT<4 I'3B/c.

byoHukos 4., ®unvuaeuH C., noKaes P., KypakuH A., HasapeHkKo C.,
TymKuH A., 3a8ba108 H., loJrocpounbie H KPaTKOCPOUYHbIE
KOpPpeJsSUUM U UX 3aBUCUMOCTb COObITHE-MACIITA0 B X0/1€ pp
CTOJIKHOBEHHIi ¢ BHICOKOI MHOKeCTBEHHOCTHIO ipu \S = 13 TIB //
Kypnan no ¢usuke Boicokux sHepruit. 2021. T. 2021. Ne 5.
P®AL-BHUUD D

VYrioBble KOPPENALMH JIBYX YaCTUI] U3MEPSUTH B XOJE PP CTOJKHOBEHHH C
BBICOKOW MHOKECTBEHHOCTBIO TIPH sV=13 T5B ¢ nomombko KoJutaboparuu

Ha getekrope ALICE. Beixoas! map gactuil, kKak Kpatkocpounsie (An ~ 0),
Tak U foarocpounsie (1.6<|An|<1.8) npu nceBao0BICTPOIeHCTBIN
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Furthermore, the event-scale dependence is studied for the first time by
requiring the presence of high-pT leading particles and jets for

varying pT thresholds. The results demonstrate that the long-range "ridge"
yield, possibly related to the collective behavior of the system, is present
in events with high-pT processes. The magnitudes of the short- and long-
range yields are found to grow with the event scale. The results are
compared to EPOS LHC and PYTHIA 8 calculations, with and without
string-shoving interactions. It is found that while both models describe the
qualitative trends in the data, calculations from EPOS LHC show a better
quantitative agreement, in particular for the pT and event-scale
dependencies.

yCTaHaBJIMBAJIM Ha OmkHEH ctopone (A ~ 0). OHM IpUBEICHBI KaK

dbynkums nonepedHoro umnyibca (pT) B nuanazone 1<pT<4 I'3B/c.
[ToMuMO 3TOTr0 3aBUCUMOCTB COOBITHE-MACIITA0 HCCIIEIOBAIHN BIIEPBHIC,
3aTpeOoBaB MPHUCYTCTBUE TUAUPYIONINX YacTHUIl C BBICOKUM pT u cTpyit
I Bapbupyromuxcs noporos pT. Pe3ynpTarsl nmokazanu, 4To
JIOJITOCPOYHBIN "TpeOeHeno00HbIi" BBIX0I, BEPOSITHO CBSI3aHHBIN C
KOJUIEKTUBHBIM MTOBEJIEHUEM CHUCTEMBI, MPUCYTCTBYET B COOBITHUSX C
MpoLeccaMy, XapaKTepu3yIOUIMMUCS BBICOKUM pT. Y cTaHOBIEHO, UTO
BEJIMYUHBI KPATKOCPOYHBIX U JOJITOCPOUHBIX BBIXOJ/IOB PACTYT IO IIKaJe
coObITuii. PesynbTaThl cpaBHMIN ¢ pacueramu 1o moaeisim EPOS LHC u
PYTHIA 8, npu Hanmuuu u 6e3 string-shoving B3anMo1eiicTBHH.

Y cTaHOBNIEHO, YTO XOTSI 00€ MOJIENIN ONHUCHIBAIOT KaYECTBEHHBIE
TEHJICHLIUU B aHHBIX, pacuyeTsl o EPOS LHC noka3biBaroT mydiiryto
KOJIMYECTBEHHYIO COTTIACOBAaHHOCTH, B UacTHOCTH At pT 1 3aBUCHMOCTE
COOBITHE-MACIITa0.

35.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Measurement of beauty and charm production in pp
collisions at \'S = 5.02 TIB via non-prompt and prompt d mesons //
Journal of High Energy Physics. 2021. T. 2021. Ne 5.

Russian Federal Nuclear Center (VNIIEF), Sarov

The pT-differential production cross sections of prompt and non-prompt
(produced in beauty-hadron decays) D mesons were measured by the
ALICE experiment at midrapidity (|y|<0.5) in proton--proton collisions
at sV=5.02 TB. The data sample used in the analysis corresponds to an
integrated luminosity of (19.3+0.4) nb—1. D mesons were reconstructed
from their decays DO—K-n+, D+—K—n+n+,

and D+s—¢n+—K—K+n+ and their charge conjugates. Compared to
previous measurements in the same rapidity region, the cross sections of
prompt D+ and D+s mesons have an extended pT coverage and total
uncertainties reduced by a factor ranging from 1.05 to 1.6, depending
on pT, allowing for a more precise determination of their pT-integrated
cross sections. The results are well described by perturbative QCD
calculations. The fragmentation fraction of heavy quarks to strange

byoHukos 4., ®unvuaeuH C., inoKkaes P., KypakuH A., HasapeHkKo C.,
TymKuH A., 3a8ban108 H., U3MepeHusi NPOU3BOACTBA KPACHBBIX H
04apOBaTe/IbHBIX YaCTHI B X0/1¢ PP CTOJIKHOBECHHMH NPH VS =5.02
TIB ¢ yuacTneM HEeMIrHOBEHHBIX U MTHOBeHHBIX d Me30HOB // }KypHan
no ¢umsnke BbiCOKMX aHeprnin.2021. T. 2021. Ne 5.

P®AL-BHUNUD D

[Tontepeunsie ceuenns pT-auddepeHnnanbHOro MpoU3BOACTBA
MT'HOBEHHBIX U HEMTHOBEHHBIX (IIPOU3BOJIMMBIX MIPU pactajie KpacHUBBIX
aapoHoB) D me30H0B uzmepsiiiu ¢ nomoibto nerekropa ALICE mpu
cpennem ObicTpoaerictBuu (|y|<0.5) B Xxo/1e pp CTOIKHOBEHHIA

nip s\N=>5.02 ToB. O6paser JaHHBIX, HCIIONB30BAHHbIHA B aHATTH3E,
COOTBETCTBYET MHTETPUpOBaHHON cBeTUMOCTH (19.3+0.4) nb—1. D me30HBI
peKoHCTpyHpoBanu u3 ux pacnanoB DO—K—n+, D+—K—n+n+,

u D+s—¢nt+—K—K+n+ u ux ananoros mo 3apsaay. B cpaBHeHUM ¢
MPEIBIIYIIMMA U3MEPEHUSIMU B TOH k€ 00J1aCTH OBICTPOICHCTBUS
MOTIEpEYHbIE CeUeHUs] MTHOBEHHBIX D+ 1 D+s Me30HOB nMeroT
pacmpenHHit oxsat pT u 001IHe HEOTPEIETICHHOCTH, COKPAIIEHHBIE JI0
koaddurmenta, Bappupyromerocs ot 1.05 no 1.6, B 3aBucumoctu ot pT,
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mesons divided by the one to non-strange mesons, fs/(fu+fd), is
compatible for charm and beauty quarks and with previous measurements
at different centre-of-mass energies and collision systems.

Thebb  production cross section per rapidity unit at midrapidity,
estimated from non-prompt D-meson measurements,

is dobb  /dy]||y|<0.5=34.5+2 4(stat.)+4.7-2.9(tot.syst.) ub. It is
compatible with previous measurements at the same centre-of-mass
energy and with the cross section predicted by perturbative QCD
calculations.

YTO MO3BOJISIET 00JIee TOUYHO ONMPEACITUTh UX P T-HHTErpUPOBAHHBIC
noTepevHbie ceueHus. Pe3ynbraTel xopoimo onuceiBarores QCD
pacueTaMu 10 MOJIeNi Bo3MyIeHui. Jlomst pparmMeHTanum TsoKeImbix
KBapKOB B CTPAHHBIE ME30HBI, pa3/ICJICHHBIC HAa OJIMH JI0 HECTPAHHBIX
Me30HOB, fs/(fu+fd), coBMecTHMa ¢ TaHHBIMU IO KPACHBBIM H
OYapoOBaTEIHHBIM KBAPKAM U C MPEABIAYITUMHI H3MEPESHUSIMU TTPH
Pa3IMYHBIX YHEPTUSAX [IEHTPA MACcC U CTOJKHOBHUTEIBHBIX CHCTEMAX.
[MToniepe4Hoe ceueHre MPOM3BOACTBA  Ha €IUHUILY OBCTPOICHCTBUS
NIPU CpeHEM OBICTPOJICHCTBHM, OIICHEHHOE UCXO/Isl U3 U3MEPEHUI 110
HEMTHOBEHHBIM D Me30HaMm,

cocraisieT dobb  /dy||y|<0.5=34.5+2 .4(stat.)+4.7-2.9(tot.syst.) ub.DT0
COBMECTHUMO C MPEABLAYIINMH U3MEPEHUSIMU TIPU TOU KE SHHEPTUU
[IEHTPa MAacC | MOMEPEYHBIMU CEUYCHHUSIMH, IPOTHO3UPYEMBIMHU pacueTaMH
QCD no Mozesu BO3MYILIEHUMN.

36.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Jet fragmentation transverse momentum
distributions in PP and P-PB collisions at \/S, VSNN =5.02 TAB //
Journal of High Energy Physics. 2021. T. 2021. Ne 9.

Russian Federal Nuclear Center (VNIIEF), Sarov

Jet fragmentation transverse momentum (jT) distributions are measured in
proton-proton (pp) and proton-lead (p-Pb) collisions at SNN—— = 5.02
T»B with the ALICE experiment at the LHC. Jets are reconstructed with
the ALICE tracking detectors and electromagnetic calorimeter using the
anti-kT algorithm with resolution parameter R=0.4 in the pseudorapidity
range [n|<0.25. The jT values are calculated for charged particles inside a
fixed cone with a radius R=0.4 around the reconstructed jet axis. The
measured jT distributions are compared with a variety of parton-shower
models. Herwig and PYTHIA 8 based models describe the data well for
the higher jT region, while they underestimate the lower jT region.

The jT distributions are further characterised by fitting them with a
function composed of an inverse gamma function for higher jT values
(called the "wide component"), related to the perturbative component of
the fragmentation process, and with a Gaussian for lower jT values (called
the "narrow component"), predominantly connected to the hadronisation

ByoHukos /., ®unvyaeun C., inbkaes P., KypakuH A., HazapeHko C.,
TymKuH A., 3asban08 H., PacipenesieHusi monepevyHbIX cevdeHn it
¢pparmenTanum crpyu B xone PP u P-PB crosikHoBenuii npu \S, VSNN
=5.02 TIB // ypHan no ¢pusmke BbicOKNX aHepruin.. 2021. T. 2021. Ne 9.
P®AL-BHUNUD D

Pacnipenenenust monepeyHsix ceueHuil pparmenramuu ctpyu (jT)
WU3MEPSUTH B XOJI€ PP CTOJIKHOBEHUI U P-Pb cTONKHOBEHMIA

npu sNN—— = 5.02 T3B ¢ noMomipko nerekropa ALICE. Ctpyu
PEKOHCTpYHpoBaIM Ha oTciexuBaromieM aerekrope ALICE u
ANIEKTPOMArHUTHOM KaJIOPUMETPE ¢ UCTIONb30BaHueM aHTH-KT anropurma
¢ mapameTpoM paspemieHuss R=0.4 B quamnazone

niceBo0bIcTpoieiicTBus [1[<0.25. 3Hauenus jT paccauThIBaIM IS
3apsKEHHBIX YaCTHI] BHYTPHU (PUKCHPOBAHHOTO KOHYyCa

paanycoMm R=0.4 Bokpyr pekOHCTpyHpOBaHHBIX oceil cTpyu. Mi3MepeHHbIe
pacnpenenenus jT cpaBHUIM ¢ MHOKECTBOM MOJIENIel MapTOHHOTO JOXKIIS.
OcnoBannbie Ha Herwig u PYTHIA 8 mozenu xopo1io onuchiBaroT
JlaHHBIE 17151 OoJiee BhICOKOH jT 001acTH, HO TIPH 3TOM HEIOOIICHUBAIOT
Hu3Kkyto jT obGnacte. [lanee pacnpenenenus jT xapakTepru3oBaid METOI0M
MOATOHKH K (PYHKIIUU, COCTOSIIEH U3 00paTHON ramMmMa (DYyHKITUH JIJIst
0onee Boicokux 3HaueHUH T (Tak Ha3bIBaeMbIN «ITUPOKHIA KOMIIOHEHT ),
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process. The width of the Gaussian has only a weak dependence on jet
transverse momentum, while that of the inverse gamma function increases
with increasing jet transverse momentum. For the narrow component, the
measured trends are successfully described by all models except for
Herwig. For the wide component, Herwig and PYTHIA 8 based models
slightly underestimate the data for the higher jet transverse momentum
region. These measurements set constraints on models of jet fragmentation
and hadronisation.

CBSI3aHHBIX C KOMIIOHEHTOM BO3MYUICHH Mpoliecca pparMeHTaI|H, U C
rayccoBoi (hyHKIMeH aist 6onee Hu3kuX 3HaueHui jT (Tak Ha3pIBacMbIi
«y3KHI1 KOMIIOHEHT» ), TIaBHBIM 00pPa30M CBSI3aHHBIMHU C TPOIIECCOM
anporm3aru. [llupuHa rayccoBa KOMIIOHEHTA UMEET JIHIIb CITa0yro
3aBHCHMOCTH OT IIONIEPEUYHOT0 UMITYJIbCa CTPYHU, B TO BpeMs Kak oOpaTHast
ramma (QyHKIIHS pacTeT Mo Mepe pocTa MOMEePEYHOr0 UMITYIIECA CTPYH.
J71st y3KOro KOMIIOHEHTa U3MEPEHHbIE TeHIHEIUHU YCIIEITHO OMUCHIBAIOTCS
BCEMHU MOJICIISIMHU, 32 HCKIItoueHueM moaenu Herwig. Jlis mmpokoro
KoMITOHeHTa Mozenu Ha 6aze Herwig u PYTHIA 8 nemuoro
HEJOOIICHUBAIOT JIAHHBIC TSl 00JIACTH 00Jiee BHICOKOTO TIOTIEPEIHOTO
UMITyJIbCa CTPYH. Takue u3MepeHus HaKJIaJbIBalOT OrPaHUYCHUS Ha
MOJIeTI (PParMEHTIIMH CTPYH M aIpOHU3AIINH.

37. | Neznamov V.P."?, Shemarulin V.E.!, Quantum electrodynamics with Hesnamos B.IL'?, [llemapynun B.E.!, KBaHTOBaSI 2JIEeKTPOAMHAMMKA C
self-conjugated equations with spinor wave functions for fermion CAMOCONPS’KEHHBIMH YPAaBHEHUAMHU ¢ GYHKUMAMHI CIIMHOPHOM BOJIHBI
fields // International Journal of Modern Physics A. 2021. C. 2150086. nJ1si pepMHOHHBIX ToJIei // MexXayHapoIHbBIN KypHal COBPEMEHHOU
! Russian Federal Nuclear Center, All-Russian Research Institute of ¢usuku A. 2021. C. 2150086.

Experimental Physics, Mira pr., 37 I P@QAI]-BHUHD D

2 National Research Nuclear University MEPhI, Moscow 2HUAY MUDH

Quantum electrodynamics (QED) with self-conjugated equations with Paccmotpena kBanToBas anexkrpoauHamuka (QED) ¢ camoconpsxeHHbIMU

spinor wave functions for fermion fields is considered. In the low order of | ypaBHeHUsIMU C PYHKIIUAMH CITMHOPHOM BOJIHBI 111 (DEPMHUOHHBIX MTOJICH.

the perturbation theory, matrix elements of some of QED physical B Teopun Bo3MyIIEHUI pacCUUTHIBAIOTCS AJIEMEHThI MaTPUILIbl HU3LIETO

processes are calculated. The final results coincide with cross-sections nopsika it Hekotopseix QED dusnyeckux nporeccoB. OKOHUATEIbHBIC

calculated in the standard QED. The self-energy of an electron and pe3yJIbTaThl COBIAAAIOT C NONEPEYHBIMU CEUEHUSIMU, PACCUUTAHHBIMU B

amplitudes of processes associated with determination of the anomalous crangaptHoM QED. Paccuntanbl cOOCTBEHHAsI SHEPTHS JICKTPOHA U

magnetic moment of an electron and Lamb shift are calculated. These aMIUIATY 1Bl IPOLIECCOB, CBSA3AHHBIX C ONPEAEIEHUM aHOMAJIbHOIO

results agree with the results in the standard QED.Distinctive feature of MarHMTHOTO UMITyJIbCa 3JIEKTPOHA U cMeleHus Jlamba. DTu pe3ynbTaTsl

the developed theory is the fact that only states with positive energies are | cornacyrotes ¢ pesynbratamu crangaptTHoro QED. Brigenstommmces

present in the intermediate virtual states in the calculations of the electron | cBolicTBoM pa3paboTaHHOM TeOpUH ABISAETCS TOT PAKT, YTO TOJIBKO

self-energy, anomalous magnetic moment of an electron and Lamb shift. | cocTosiHuS ¢ MONOKUTETBHBIMU SHEPTHUSAMH IPUCYTCTBYIOT B

Besides, in equations, masses of particle and anti-particles have the MIPOMEXYTOUHBIX BUPTYaJIbHBIX COCTOSIHUSIX IIPU pacueTe COOCTBEHHOM

opposite signs. HHEPIUU IEKTPOHA, AaHOMAILHOTO MarHUTHOT'O UMITYJIbCA U CMEILEHHS
Jlam6a. IToMrMO 5TOTO B ypaBHEHUSX MACChl YACTHUIl U aHTU-YACTHII
MMEIOT MTPOTHBOIOJIOKHBIN 3HAK.

38. | Neznamov V.P."?, Quantum probing of singularities at event horizons | Hesnamos B.I1."?, KBaHTOBOE 30HIHPOBAHHE CHHIYJISIPHOCTEH HA
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of black holes // International Journal of Modern Physics A. 2021. T.
36. Ne 20. C. 2150147.

'Russian Federal Nuclear Center, All-Russian Research Institute of
Experimental Physics, Mira Pr. 37

2 National Research Nuclear University MEPhI, Moscow

It is proved that coordinate transformations of the Schwarzschild metric to
new static and stationary metrics do not eliminate the mode of a particle
“fall” to the event horizon of a black hole. This mode is unacceptable for
the quantum mechanics of stationary states.

TOPU30HTE COOBITHI Y YePHBIX AbIP // MeXAYHAaPOAHbIM KypHan
coBpemeHHom ¢pmnsmkm A. 2021. T. 36. Ne 20. C. 2150147.
'POAI-BHUHUD D

2 HUAY MUDH

Jlokazano, 4To mpeoOpazoBaHue KoopaAuHAT B MeTpuke [lIBapummmibaa Ha
HOBYIO CTaTUYECKYIO U CTAIMOHAPHYIO METPUKY HE MCKITIOUAET PEKUMA
«TaJIeHUS YaCTHIIBI Ha TOPU30HT COOBITHI B UepHOU AbIpe. JlaHHbII
PEKUM HENPUEMJIEM 111 KBAHTOBOM MEXAHUKHU CTAIIMOHAPHBIX COCTOSHUM.

39. | Neznamov V.P."?, The lack of vacuum polarization in quantum Hesnamoes B.I1.'°, HepqocTaToK BAKYYMHO# MOJSIpH3ALHH B KBAHTOBO#
electrodynamics with spinors in fermion equations // International 3J1eKTPOAMHAMHKE CO CIMHOPAMHU B (DepMHOHHBIX YPABHEHHAX //
Journal of Modern Physics A. 2021. T. 36. Ne 24. C. 2150173. MeayHapoaHbIN }KypHan coBpemeHHol dmnsukn A. 2021. T. 36. Ne 24,
! Russian Federal Nuclear Center-All-Russian Research Institute of C.2150173.
Experimental Physics, Mira pr. 37 L POAL-BHUHD D
2 National Research Nuclear University MEPhI, Moscow 2 HUAY MUDU
In this paper, the versions of quantum electrodynamics (QED) with B cTatbe kpaTko Mcciae10BaHbl BEPCHH KBAHTOBOH JICKTPOIMHAMUKH
spinors in fermion equations are briefly examined. In the new variants of | (QED) co crimHOpaMu B JepMHOHHBIX ypaBHEHHsX. B HOBBIX BapraHTax
the theory, the concept of vacuum polarization is unnecessary. The new TEOPUHU KOHIIETIIMSI BAKYYMHOM MOJISIpU3ALUY HE SIBISIETCS HEOOXOIUMOIA.
content of fermion vacuum (without the Dirac sea) in the examined HoBoe conepsxanue pepMHOHHOTO BakyyMa (6e3 Mops [{upaka) B
versions of QED leads to new physical consequences, part of which can uccaenoBaHHbx Bepcusax QED npuBoauT K HOBBIM (PH3HYECKAM
be tested experimentally in the future. MOCIIEACTBHM, YACTh KOTOPBIX MOXKET OBITh IKCIIEPUMEHTATHHO UCTIBITAHA

B Oyaymiem.
40. | Dubinov A.E."?, Tarakanov V.P.>#, PIC/MC-simulation of helium Jybunos A.E."?, Tapaxanos B.I1.>4, Monenupoanue merogom PIC/MC

ionization by a relativistic electron beam with a distributed virtual
cathode // IEEE Transactions on Plasma Science. 2021. T. 49. Ne 3. C.
1135-1141.

! Russian Federal Nuclear Center- All-Russia Scientific and Research
Institute of Experimental Physics, Sarov

2 The Sarov State Institute of Physics and Technology (SarF'TI), Sarov

3 Joint Institute of High Temperatures of the Russian Academy of Sciences
(JIHT RAS), Moscow

4 The Plasma Physics Department, National Research Nuclear University
MEPHI, Moscow

HOHM3AIUM IeJIUsl PeJSITUBUCTCKUM 3JIEKTPOHHBIM IIy4YKOM €
pacnpeneleHHbIM BUPTYalbHbIM KaToaoM // IEEE Matepuasl
MEXIyHApOAHOTO HHXEHEPHOTO COOOIIECTBA [0 HAYYHBIM acleKTam
mia3mbl. 2021. T. 49. Ne 3. C. 1135-1141.

I POAI-BHUUD D

2 Cap®@TH

3 Obweounennviii uncmumym sevicokux memnepamyp PAH, Mockea

4 Omoenenue nnazmennoi pusuxu HUAY MUDU

CMO,[[CHI/IpOBaH M YUCIICHHO MCCJIEIOBAH Ia30BbIM paspsiaa B Fa3006p33HOM

29



https://www.elibrary.ru/item.asp?id=46900509
https://www.elibrary.ru/contents.asp?id=46885765
https://www.elibrary.ru/contents.asp?id=46885765&selid=46900509
https://www.elibrary.ru/item.asp?id=46900509
https://www.elibrary.ru/contents.asp?id=46885765&selid=46900509
https://www.elibrary.ru/item.asp?id=47066646
https://www.elibrary.ru/item.asp?id=47066646
https://www.elibrary.ru/contents.asp?id=46991818
https://www.elibrary.ru/contents.asp?id=46991818
https://www.elibrary.ru/contents.asp?id=46991818&selid=47066646
https://www.elibrary.ru/item.asp?id=47066646
https://www.elibrary.ru/item.asp?id=47066646
https://www.elibrary.ru/contents.asp?id=46991818
https://www.elibrary.ru/contents.asp?id=46991818
https://www.elibrary.ru/contents.asp?id=46991818&selid=47066646
https://www.elibrary.ru/item.asp?id=46758740
https://www.elibrary.ru/item.asp?id=46758740
https://www.elibrary.ru/item.asp?id=46758740
https://www.elibrary.ru/contents.asp?id=45884086
https://www.elibrary.ru/contents.asp?id=45884086&selid=46758740
https://www.elibrary.ru/item.asp?id=46758740
https://www.elibrary.ru/item.asp?id=46758740
https://www.elibrary.ru/item.asp?id=46758740
https://www.elibrary.ru/contents.asp?id=45884086
https://www.elibrary.ru/contents.asp?id=45884086
https://www.elibrary.ru/contents.asp?id=45884086
https://www.elibrary.ru/contents.asp?id=45884086&selid=46758740

A gas discharge in gaseous helium in the vicinity of a distributed virtual
cathode (VC) formed in a tubular magnetized relativistic electron beam
when it is reintroduced into a cylindrical cavity is simulated and
numerically investigated. The “KARAT” code, based on the particle-in-
cell (PIC)/Monte Carlo (MC) method, was used. The dynamics of the
electron beam, the time evolution of the phase space distributions of the
particles, the physical parameters, and the space-time characteristics of the
plasma are calculated. It is shown that, under the action of an electron
beam, dense plasma appears in the cavity in the form of a thin-walled
cylinder of great length, the concentration of which can reach 10 13 cm -
3 . It turned out that plasma is substantially inhomogeneous along its
length and its denser section corresponding to the location of the
distributed VC. The instant of charge overcompensation of electrons is
shown to be a function of the concentration of helium atoms in the cavity.
The instant of charge balance was reached more rapidly with increased
helium pressure, which indicates an increase in the rate of discharge
development.

reJiny BOJIM3H pacipeesieHHoro BuptyanbHoro katona (VCO),
dbopMupyeMoro B TpyOUaTOM HaMarHUYEHHOM PEIIITUBUCTCKOM
AIIEKTPOHHOM ITy4Ke, KOTJIa €ro 3aHOBO BBOJST B LIMJIUHAPUYECKYIO
nosiocts. Micnonb3oBanu nporpammy KAPAT, ocHOBaHHYI0 Ha METOzE
yactuna B siueiike, (PIC)/Monte-Kapio (MC). Paccunrtanu nuHaMuKy
3JIEKTPOHHOTO ITy4Ka, BPEMEHHYIO 3BOJIIOLUIO (ha30BO-IIPOCTPAHCTBEHHBIX
pacnpesesieHni 4acTul, PU3ndecKue mapaMeTpbl U MPOCTPAHCTBEHHO-
BPEMEHHBIE XapaKTEePUCTUKU T1a3Mbl. [lokazaHo, 4To moja Bo3aeicTBuEM
AIIEKTPOHHOIO MYyYKa MJI0THAs IU1a3Ma, KOHIEHTpalus KOTOPOl MOXKET
nocturath 10 13 cm -3, BO3HMKAET B MOJIOCTH B (hOpME TOHKOCTEHHOTO
IUIMHApPA 600sbmIoN amrHbL. OKa3aJiock, YTO MIa3Ma B 3HAYUTEIIBHON
CTETIEH! HEOITHOPO/IHA IO JUIMHE U ee 0oJiee MIIOTHBIN CErMEeHT
COOTBETCTBYET MECTOIOI0KeHUI0 pacnpeneneHHoro VC. [Tokazano, 4To
MOMEHT CBEPXKOMIICHCAIUH 3apsiia — 3TO (PYHKIHUS KOHIIEHTPALIUH aTOMOB
reNusi B TOJIOCTH. MOMEHT OaaHCHPOBKH 3apsija ObLI TOCTUTHYT OoJiee
OBICTPO 1O MEPE MOBBIIICHUS TaBICHUS TEJIHS, YTO CBUIETEIILCTBYET 00
YBEJIMUYEHUU CKOPOCTH Pa3BUTHUS pa3psa.

41.

Dubinov A.E.", Selemir V.D.!, Tarakanov V.P.?, A gas-discharge
vircator: results of simulation // IEEE Transactions on Plasma Science.
2021. T. 49. Ne 6. C. 1834-1841.

! Russian Federal Nuclear Center, All-Russia Scientific and Research
Institute of Experimental Physics, Sarov

2 Laboratory of Powerful Electromagnetic Impacts (JIHT RAS) and
Plasma Physics Department (MEPhI), Joint Institute of High
Temperatures of the Russian Academy of Sciences (JIHT RAS), Moscow

A gas-discharge magnetically insulated vircator containing two tubes, one
of which is filled with low-pressure gas is proposed. Its particle-in-cell
(PIC)/Monte Carlo (MC) simulation is carried out. The dynamics of free
electrons, the dynamics of the virtual cathode (VC) as a whole, and gas
ionization are calculated using the example of helium. It is shown that a
squeezed state of the electron beam (distributed VC) arises in a gas-filled
tube, effectively ionizing gas. It is found that at a pressure of helium of the
order of several Pa, the degree of its ionization can reach several percent,

Iyounoe A.E.!, Cenemup B.JI.!, Tapaxanoe B.I1.°, Ta3opa3psiaHblii
BHPKaTOp: pe3yJbTaThl Moaeauposanus // IEEE Marepuaibt
MEXTyHApPOIHOTO HHKCHEPHOTO COOOIIECTBA 110 HAyYHBIM aclieKTaM
mia3mbl. 2021. T. 49. Ne 6. C. 1834-1841.

I POAI-BHUUD D

2 Jlabopamopusi MOUWHbIX DJLeKMPOMASHUMHBIX 6030€UICMEULL U OMOeLeHUe
niaasmennou guzuxku (MUDH), ObveouneHHblil UHCIMUMY T 8bICOKUX
memnepamyp PAH

[TpennosxeH ra3opa3psiiHbIIl MATHUTHO-U30JIUPOBAHHBIN BUPKATOD,
COCTOSIIIIAN U3 JBYX TPyO, OJTHA U3 KOTOPBIX 3aIOJIHEHA Ta30M T0]] HU3KHM
JTaBJICHUEM. BBLTO BBITIOJIHEHO MOJISIMPOBAHHUE IO METO/TY YaCTHIIA B
sraeiike (PIC)/Monte-Kapmo (MC). Paccuntana nuHaMuka CBOOOTHBIX
AIIEKTPOHOB, AMHAMHKA BUPTyalbHOTo kKaToaa (VC) B 11eJI0M U MOHU3ALIHS
rasa Ha npumepe renus. [loka3aHo, 9To cKaToe COCTOSHUE HIEKTPOHHOTO
nyuka (pacnpeaeneHubiii VC) BO3HUKAET B 3all0JIHEHHOM ra3oM Tpyoe,

s dhekTuBHO HOHM3HUPYS ra3. OOHAPYKEHO, YTO MIPH JIABJICHUH T'eJIHS
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which can be useful in creating a joint device “vircator-laser.” A high
degree of ionization leads to charge and current compensation of the
electron beam in the location of the squeezed state, and the distributed VC
gradually dissolves. It is replaced by the two-beam state of the beam
again, and repeated microwave generation, more powerful than in the
vacuum case (the power increase is more than 6 times), occurs. In this
case, the peak efficiency of repeated microwave generation reaches 15%.
The frequency characteristics of the gas-discharge vircator which as it
turned out differ insignificantly from the characteristics of the vacuum
vircator were calculated.

nopsiaka Heckoybkux [la cTenenb HOHU3AUU MOXKET IOCTUTaTh
HECKOJIBKUX MPOIIEHTOB, YTO MOXKET OBbITh MOJIE3HO MPU CO3JIaHUH
00BETMHEHHOTO YCTPOMCTBA “BHpKaTOp-ya3ep.” Bricokas cTeneHb
MOHM3ALMU IIPUBOIUT K KOMIIEHCAIIMM 3aps/a U TOKA JIEKTPOHHOI'O IIyUYKa
B MECTOIIOJIOKEHHUH CKATOTO COCTOSIHUS, U pacnpenenHubiii VC
IIOCTENEHHO paccenBaeTcs. Ero BHOBb 3aMEHSET IBYXJIy4€BOE COCTOSTHUE
My4YKa U IPOUCXOIUT MOBTOPHASI MUKPOBOJIHOBAs reHepanus, 0oee
MOIIIHAs, 9YeM B BaKyyMe (MOIIIHOCTh Bo3pacTaeT Ooiiee, ueM B 6 pa3). B
ATOM cily4ae NMukoBas 3¢ (HEeKTUBHOCTh TOBTOPHONH MHUKPOBOJIHOBOM
re”Hepauuu pgocturaet 15%. Paccuntanbl 4acTOTHBIE XapaKTEPUCTUKU
ra3zopaspsHOro BUpKaTopa, KOTOpbIe, KaK 0Ka3ajoCh, CYIECTBEHHO
OTJIMYAIOTCS OT XapaKTEPUCTUK BAKYYMHOI'O BUPKATOpa.

42.

Bochkov E.I., Babich L.P., Kutsyk .M., Effect of a model of the electron
angular scattering on the electron runaway rate in helium // IEEE
Transactions on Plasma Science. 2021. T. 49. Ne 9. C. 2637-2641.
Russian Federal Nuclear Center, All-Russian Scientific Research Institute
of Experimental Physics, Sarov

It is known that, in the strong electric field, electrons undergo continuous
acceleration [runaway electrons (REs)] even in dense media, receiving
from the field more energy than lose via interactions with the ambient
atomic particles. We, here, analyze the effect of the angular scattering of
electrons in inelastic interactions on the runaway process. For this
purpose, we developed a Monte Carlo (MC) code and, having carried out
simulations of electron transport in the helium of atmospheric density,
calculated the runaway rate at the field strengths of 50-300 kV cm —1 .
We show that different models of the electron scattering lead to a tenfold
difference in the runaway rate magnitudes.

bouxos E.U., babuu JI.I1., Kyyox U.M., BnusiHue Mo1eJ1d YIJjI0BOT0
paccesiHusi 2JIEKTPOHOB HA CKOPOCTH yOeraHus 3J1eKTPOHOB B reJinu //
IEEE Marepuanbl MeXTyHapOIHOTO MHKEHEPHOT'O COOOIECTBA IO
Hay4yHbIM acniektam mia3Mbl. 2021. T. 49. Ne 9. C. 2637-2641.
P®AL-BHUNUD D

N3BeCTHO, UTO B CUIILHOM JIEKTPUYECKOM I10JI€ AJIEKTPOHBI IIOJIBEPTatOTCS
HETMPEPBIBHOMY YCKOpeHHIO [yOerarorue 25ekTponbl (REs)] naxe B
IUIOTHOM cpejie, Moayyasi OT IoJIs O0JIbIlIe SHEPTHH, YEM TEPSS €€ B X0/1€
B3aMMOJICHCTBHI C OKPYKAIOUIMMH aTOMHBIMU YacTULIAMU. ABTOPBI
MIPOAHAIU3UPOBAIIM BIUSHUE YTIIOBOTO PACCESTHUS AJIEKTPOHOB B XO/I€
HEYNPYTUuX B3aUMOJICHCTBUI Ha mporiecc yoeranus. J{iis aToi menu Obuia
pa3pabotana nporpamma Monte-Kapio (MC), ¢ TOMOIIBIO KOTOPOH,
MocJie MOJICTUPOBAHHUSI IEPEHOCA AIIEKTPOHOB B T'elIMU MpU aTMOc(hepHOM
JABJICHHUH, ObLJIa pacCUUTaHA CKOPOCTh YOETaHUS MPU MOIHOCTSIX TIOJIS
50-300 kB cm —1 . [Toka3aHo, 4TO pa3IMYHbIC MOJCIIH PACCETHUS
AJIEKTPOHOB JIAIOT OTJIMYAIOIINECS B ICCSITKU pa3 BEIMYUHBI CKOPOCTH
yOeraHusl.

43.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., Publisher correction: unveiling the strong interaction
among hadrons at the lhc (nature, (2020), 588, 7837, (232-238),
10.1038/s41586-020-3001-6) // Nature. 2021. T. 519. Ne 6/n. C. E13.
Russian Federal Nuclear Center (VNIIEF), Sarov

BbyoHukos 4., ®unvuaeuH C., nbkaes P., KypakuH A., HazapeHko C.,
TymKuH A., 3asbano08 H., UcipaBJjieHre OT U31aTeJisl: BbISIBJICHUE
CWJIBHOT0 B3aumoaeiicTeusi Mexay aapoiamu B lhe (Ilpupoaa, (2020),
588, 7837, (232-238), 10.1038/s41586-020-3001-6) //Mpupopaa. 2021. T.
519. Ne 6/u. C. E13.
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In Fig. 1c of this Article, owing to an error during the production process,
the equation incorrectly began ‘C(k*, r*) = ...” instead of ‘C(k*)=...". In
addition, in affiliation 71 ‘Dipartimento di Fisica dell’Universita degli
studi di Bari Aldo Moro’ has been corrected to read ‘Dipartimento di
Fisica dell’Universita degli studi di Cagliari’. The original Article has
been corrected online. *A list of authors and their affiliations appears
online.

POAL-BHUHD D

Ha Puc.1c nanHoii ctaTtbu, W3-3a OMIUOKH B MPOIECCE U3/IaHUS, YPAaBHEHUE
HekoppekTHO HauuHaetcs ¢ ‘C(k*, r*) = ...” Bmecto ‘C(k*) =...”. Kpome
Toro, cceuika 71 ‘Dipartimento di Fisica dell’Universita degli studi di Bari
Aldo Moro’ 6s11a ncnpasiena Ha ‘Dipartimento di Fisica dell’Universita
degli studi di Cagliari’. OpurnHasibHasi CTaThsl HCIIPABJICHA B OHJIAHH
Bepcuu. *CIUCOK aBTOPOB UX MeCTa padOoThI MOSIBATCS OHJIAMH.

44. | Ogorodnikov V.A., Erunov S.V., Blikov A.O., Kulakov E.V., Chudakov Ozopoonukos B.A., Epynos C.B., bauxos A.O., Kynakos E.B., Yyoakos
E.A., Antipov M.V., Panov K.N., Syrunin M.A., Knyazev V.N., Davydov E.A., Anmunos M.B., Ilanos K. H., Coipynun M.A., Knszes B.H., /lagbi008
N.B., Georgievskaya A.B., Yagovkin A.O., Yurtov L.V., Zamyslov D.N., H.b., I'eopeuesckasn A.b., Heoexun A.O., FOpmos U.B., 3amveicnos /[.H.,
Kovalev A.E., Kotin A.V., Blinov I.A., Novikov M.G., Effect of shock- Koesanes A.E., Komun A.B., bnunos U.A., Hoeuxos M.I"., Biusinue
wave dusting and ways to suppress it // Journal of Experimental and NbLIEHUS YAAPHOH BOJHBI U cIOCO0BI ero noaasjaenus // Kypnain
Theoretical Physics. 2021. T. 133. Ne 5. C. 533-541. SKCIIEPUMEHTANbHOU U TeopeTnueckoi ¢usuku. 2021. T. 133. Ne 5. C.
Russian Federal Nuclear Center VNIIEF, Nizhny Novgorod oblast 533-541.

POAL-BHUUD D
The ejection of particles from the free surface of metal liners accelerated
to velocities of 4-5 km/s using explosive energy has been investigated. It | MiccnenoBanu BIOpPOC 4acTUIl CO CBOOOAHON MOBEPXHOCTH METAJUTMYECKUX
is shown experimentally that the effect of shock-wave dusting can be JTAaHEPOB, PA3TOHSIEMBIX JI0 CKOPOCTEH B 4—5 KM/C 3a CUET SHEPTUHU
suppressed by quasi-isentropic or isentropic loading of liners during their | BopbIBa. DKCIIEpUMEHTAIBHO MOKA3aHO, YTO BIMSHUE MBIICHUS YIapHOI
acceleration. BOJTHBI MOYKHO TTOJIABHTH 32 CYET KBA3H-U3CHTPOITNICCKOTO HITH
M3EHTPOINUYECKOTO HATPYKEeHHsI JAHHEPOB B MPOIECCE UX Pa3TrOHA.
45. | Kudasov Y.B."”, Helical magnetic order and the anomalous electrical | Kydacos FO.5."?, CnupajibHbIii MATHUTHBII MOPSIIOK H aHOMAJIbHAS

conductivity pdcro2 // Journal of Experimental and Theoretical Physics
Letters (JETP Letters). 2021. T. 113. Ne 3. C. 155-161.

I Russian Federal Nuclear Center All-Russian Scientific Research
Institute of Experimental Physics, Sarov

2 Sarov Physical Technical Institute, National Research Nuclear
University MEPhI (Moscow Engineering Physics Institute), Sarov

The effect of a helical magnetic field on the dispersion relation of
electrons in one- and two-dimensional systems has been studied. The
helical magnetic order in CrO2 dielectric spacers in PACrO2 creates an
unusual spin structure on the Fermi surface in hexagonal palladium layers
ensuring electron transport. In this case, umklapp electron—phonon

anekTponpoBogHocTh PACrO2 // Kypnan sxcniepuMeHTanbHON U
teopernueckor ¢puzuxu 2021. T. 113. Ne 3. C. 155-161.

I POAL-BHUUDD

2 Cap®TH

HccnenoBaHo BIMSHUE CIMPATLHOTO MATHUTHOTO TOJIST HA COOTHOIICHUE
JUCTIEPCUHU HJIEKTPOHOB B OTHOMEPHBIX U IByXMEPHBIX CUCTEMAX.
CriupanbHbBI MAarHUTHBIN TIOPSIOK Y TUAIIEKTPUYECKIX AUCTAHIUPYIOIIHX
anemeHToB CrO2 B PACrO2 co3naeT HeoOBIYHYIO CIMHOBYIO CTPYKTYpY Ha
noBepxHocTH depmu B MIECTIPaHHBIX MAJUTAEBBIX CIIOSX, 00ecTIeYnBast
TEM CaMbIM IIEPEHOC AJIEKTPOHOB. B 3TOM cilydae CHIIbHO MOJaBISETCS
paccesiHue 31eKTpoHOB-(poToHOB umklapp, 4TO IPUBOJIUT K aHOMAJILHO
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scattering is strongly suppressed, which results in an anomalously high
conductivity at low temperatures observed experimentally.

BBICOKOH QJICKTPOIIPOBOAHOCTH IMIPHU HU3KUX TCMIICPATypax, Ha6J'II-0I[aeMBIX
OKCIICPUMCHTAJIbHO.

46. | Kozelkov A.S.">3, Krutyakova O.L.!, Kurulin V.V.!, Strelets D.Yu.’, Kosenxos A.C.123, Kpymsakoea O.J1.!, Kypunun B.B.!, Cmpeney /[.FO.3,
Shishlenin M.A.#°, The accuracy of numerical simulation of the Hluwinenun M.A.#3, TOYHOCTH YUCTEHHOTO MOIETUPOBAHUS
acoustic wave propagations in a liquid medium based on navier- pacnpocTpaHeHusi AaKyCTHYECKHX BOJIH B "KMIKOH cpe/e HA OCHOBe
stokes equations // Siberian Electronic Mathematical Reports. 2021. T. ypaBHeHuii HaBbe-Ctokca // CuOMpCKUe MaTepralibl 10 3JIEKTPOHUKE U
18. Ne 2. C. 1238-1250. matematuke. 2021. T. 18. Ne 2. C. 1238-1250.
! Russian Federal Nuclear Center, Sarov, Russia I P@QAI]-BHUHUD D
2 Nizhny Novgorod State Technical University, Nizhny Novgorod, Russia |2 Huoicezopodckuil 20cy0apcmeenuvlil mexHudeckull yHueepCumen
3 Moscow Aviation Institute (National Research University), Moscow, 3 Mockosckuil asuayuonmblill UHCMumym
Russia 4 Uncmumym pacuemnoi MamemamuKu u Mamemamu4ecKkol 2e0(hu3uxu,
4 Institute of Computational Mathematics and Mathematical Geophysics, | Hosocubupck
Novosibirsk, Russia > Hogocubupckuil 20Cy0apcmeeHtblil YHUueepcumen
3> Novosibirsk State University

OreHeHO MPOCTPAaHCTBEHHOE U BPEMEHHOE pa3penieHne, He0OX0MMOoe

The space and time resolution needed to simulate the propagation of JUISI MOAETIMPOBAHUS PACIIPOCTPAHEHUS AKyCTUYECKUX BO3MYLICHHM B
acoustic perturbations in a liquid medium is estimated. The dependence of | xunkoii cpene. [IpoananuzupoBana 3aBUCUMOCTh TOUHOCTH PEIICHUN OT
the solution accuracy on the parameters of an iterative procedure and a [IapaMeTpOB UTEPATUBHON NIPOLEAYPBI U UNCIEHHON AUCKPETU3ALUN
numerical discretization of the equations is analyzed. As a numerical ypaBHEHHUH. B kauecTBe 4MCIEHHOTO METO/a UCTIOJIB30BaH IMHUPOKO
method, a widely used method called SIMPLE is used together with a u3BecTHbIN MeTosl SIMPLE coBMecTHO ¢ TUCKpeTH3anueil ypaBHEHHI 1O
finite-volume discretization of the equations. A problem of propagation of | koHeuHOMY 00BeMy. PaccMoTpeHa 3a7a4a paciipoCcTpaHEeHUs BO3MYIIICHHMA
perturbations in a liquid medium from a harmonic source of oscillations is | B )UKol cpesie U3 rapMOHHMYECKOTO UCTOYHUKA Kosiebanui. [loyueHsl
considered for the estimation. Estimates of the required space and time OIICHKH TTapaMeTPOB MPOCTPAHCTBEHHOTO M BPEMEHHOTO pa3peIICHHUS,
resolution are obtained to provide an acceptable accuracy of the solution. | TpeGyeMBbIX sl JOCTHXKEHUS PUEMIIEMON TOYHOCTH perieHus. OueHkn
The estimates are tested using the problem of propagation of harmonic MIPOTECTUPOBAHBI C UCTIOJIB30BAaHUEM 33]1a4U PACTIPOCTPAHCHUS
waves from a point source in a liquid medium rapMOHHUYECKHX BOJH M3 TOUEYHOTO MCTOUHHUKA B )KUAKOH cpefie.

47. | Buzoverya M.E.!, Scherbak Yu.P.?, Cherkasov V.D.3, Yurkin Yu.V.?, Bysosepss M.E.!, Illepbax FO.I1.°, Yepracos B./[.°, FOpxun IO.B.%, Aéoonun

Avdonin V.V.34 Suntsov D.L.% Pilshchikov V.0.3, Results of the surface
morphology study of elastic self-adhesive radiation shielding coatings
by atomic force microscopy // Materials Physics and Mechanics. 2021.
T.47.Ne 1. C. 117-122.

! Russian Federal Nuclear Center, All-Russia Research Institute of
Experimental Physics, Sarov, Russia

2 Sarov Physics Technical Institute National Research Nuclear University
"MEPHI" Sarov, Russia

B.B.3* Cynyos J.JI.%, [Tunvwuxos B.O.%, Pe3yJbTaThl HCCIEA0BAHAS
MOBEPXHOCTHOI MOP(}0JI0THH 3TACTUYHBIX CAMOKJIES IINXCS
PaANANMOHHO-3AIIUTHBIX MOKPBITHH € MOMOIILIO ATOMHOM
MHUKpockonuu // dusnka u mexanuka Mmarepuanon. 2021. T. 47. Ne 1. C.
117-122.

I POAI-BHUUD D

2 Cap®@THU

3 Mopoosckuil 2ocydapcmeennviil ynusepcumem um. Ozapesa
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3 Ogarev Mordovia State University, Saransk, Russia
4 Vyatka State University, Kirov, Russia

An algorithm for studying the structure of radiation shielding materials
using the atomic force microscopy (AFM) method has been developed and
described. Using the proposed method, the structure of tungsten-
containing radiation shielding materials was studied and the difference in
the microstructure of the samples and the nature of the distribution of the
filler was revealed.

4 I'ocyoapcmeennvitl ynusepcumem Bamku, Kupoe

Pazpa0otaH 1 onucaH aaropuT™ JUisl UCCIIEA0BAHUS CTPYKTYpPBI
paarualiuOHHO-3AIUTHBIX MAaTCPUAJIOB C UCIIOJIb30BAHHUEM aTOMHOM
mukpockonuu (AFM). C ucrnosib30BaHrEM MpeiIaraéMoro MeToaa
HCCIIEA0BAIM CTPYKTYPY 3allUTHBIX MATEPUATIOB C COAEPKAHUEM
BoJb(pama, B pe3yJIbTaTe Yero ObUIN BHISBICHBI Pa3J MU B
MHUKPOCTPYKTYpe 00pa3IoB U XapaKTep paclpeeIeHUs] MaTepuaa-
3aIIOJIHUTEIISL.

48.

Kosheleva E.V., Sel 'chenkova N.I., Uchaev A.Y., On the relationship
between thermodynamic and dynamic properties of actinides and on
kinetics of radiation defects // Physics of Atomic Nuclei. 2021. T.

84. Ne 12. C. 2022-2033.

Russian Federal Nuclear Center—VNIIEF, Nizhniy Novgorod oblast

The results of fundamental studies of dynamic destruction and dispersion
of metals in the pulsed volumetric heating mode under the effect of
penetrating radiation allowed establishing universal synergistic signs of
the behavior of metals in the phenomenon of dynamic destruction. This
allowed predicting the behavior of unstudied metals, including metal
actinides, under extreme conditions. The establishment of general
relaxation signs for nonequilibrium systems of various natures allows
predicting the behavior of unstudied systems. Recent systematic studies of
the properties of metallic plutonium (both domestic and foreign) allowed
revealing the presence of aging processes of metallic plutonium leading to
some change in its physical and mechanical properties. The intensity of
these changes is fairly low, and provided that the process is stable without
changing homogeneity, it will not lead to a significant change in
properties in the foreseeable future. Estimates show that a and the
fragmentation activity have little effect on the thermodynamic potentials
(enthalpy and internal energy) of actinides at normal and elevated
temperatures of T ~ 600 K. The aging processes of metal actinides
associated with a and the fragmentation activity have little effect on the
dynamic properties.

Kowenesa E.B., Cenvuenxosa H.U., Yuaeg A.1O., O cBA3H MeKIY
TePMOANHAMHYECKMMH H JTUHAMHYECKHMH CBOIICTBAMHU aKTHHHU/I0B H
KHHETUKOH paguanuoHHbIX AedekToB / Pusuka aToMHbIX saep. 2021.
T. 84. Ne 12. C. 2022-2033.

POAI-BHUUDD

Pe3ynbTaThl pyHAaMEHTATBHBIX UCCIIEAOBAHUI JUHAMUYECKOTO
pa3pylLIeHHUs U JUCIIEPCUN METAIIJIOB B PEKUME UMITYJIbCHOTO 0OBEMHOIO
Harpesa 1101 BO3JAEUCTBUEM IIPOHUKAIOLIErO U3JIyYeHUS I103BOIIIN
YCTaHOBUTbH YHUBEPCAIbHbIE CHHEPIeTUUECKNE 3HAKU NTOBEICHUS
METaJUIOB B paMKax (heHOMEeHa TMHAMUYECKOI0 pa3pylIeHHus. ITo
ITO3BOJIMJIO TPOTHO3UPOBATH MTOBEJCHNE HEN3YYEHHBIX METAJUIOB, BKIIOYas
aKTUHU/IBI METAJIIOB, B SKCTPEMAJIbHBIX YCIOBHX. Y CTAHOBJICHUE OOIIUX
3HAKOB PEJIAKCALlMN Y HEPABHOBECHBIX CUCTEM PA3ITUYHON ITPUPOBI
IIO3BOJISAET IIPOTHO3UPOBATH NOBEACHUE HEU3YYEHHBIX cucTteM. HanaBHue
CUCTEMAaTUYECKHE UCCIIEOBAHUS CBOMCTB METAIIINYECKOTO TUTyTOHUS
(OTeueCTBEHHOT0 U MHOCTPAHHOT'O MPOUCXOKICHHST) TTO3BOJIMIIHN BBIIBUTD
HaJM4Me MPOLECCOB CTAPEHUS B IUTyTOHUH, KOTOPBIE PUBOIAT K
HEKOTOPHIM NU3MEHEHUSM B €ro (pU3MYECKUX U MEXaHUYECKHX CBOMCTBAX.
NHTEeHCUBHOCTH 3TUX U3MEHEHHI BeChbMa caba v ¢ y4eTOM TOTO, YTO
npoliecc CTabMIIeH U He BeJleT K U3MEHEHUIO OJHOPOJIHOCTH, HE
MIPOU30MIET CYIIECTBEHHBIX U3MEHEHUH CBOWCTB MeTajljia B 0003pHUMOM
OyaymeM. OLeHKU TOKa3bIBAIOT, YTO 0L M ()parMEeHTallMOHHAs AKTUBHOCTh
OKa3bIBaIOT CcJ1ad0€e BO3JEHCTBUE HA TEPMOJMHAMUYECKHUE TOTEHIINAIbI
(SHTaAIBIUIO U BHYTPEHHIOIO SHEPIHI0) aKTUHHU/IOB ITPU HOPMAJILHON U
nosslieHoH Temneparype B T ~ 600 K. ITpouecchl crapenust
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METaJUTMYECKUX aKTUHHUIIOB, CBSI3aHHBIC C 0 M ()parMEHTAIIMOHHON
AKTUBHOCTBIO, OKA3bIBAIOT CJIa00€ BO3AECHCTBYE HAa TUHAMHYECKHUE
CBOICTBA.

49. | Kolesov V.F., Ganichev A.N., On-line analysis of power fluctuations in | Kozecos B.®., 'anuues A.H., OnjaaiiH anaau3 GpyKTyanui MOIIHOCTH
reactors with a weak source // Physics of Atomic Nuclei. 2021. T. B peakTopax co cj1a0biM ncToUHUKOM // du3nka aToMHBIX siiep. 2021.
84. Ne 8. C. 1479-1494. T. 84. Ne 8. C. 1479-1494.

Russian Federal Nuclear Center—All Russian Research Institute of P®AI-BHUUD D
Experimental Physics, Nizhny Novgorod oblast
B cratbe copmymupoBaHbl IPUMEPHBIC U JIETKO U3MEHIEMBIC alTrOPUTMBI
In this paper, approximate and readily amenable algorithms are formulated | ass1 perenust cToXacTHUECKUX 3a71a4 0 PeakTopaM co caadbiM
for solving the stochastic problem for reactors with a weak source as HMCTOYHHKOM MPUMEHHUTENIBHO K CITy4asiM TOIAroBOro WA JUHEHHOTO, B
applied to the cases of step or linear, depending on time, reactivity 3aBHCHMOCTH OT BPEMEHHU, BBOJAa PEAKTUBHOCTH. M 1es1 KOHEUHBIX WIN
insertion. The idea of finite or infinite (steady) fission chains applied OCCKOHEYHBIX (YCTOMYHMBBIX) ACIAIIMXCS IIEMOYEK, KOTOPYIO TPUMEHSIITH
earlier to reactor models without delayed neutrons (DNs) is taken as the paHee K MOJIeNISIM peakTopoB 0e3 3ama3apiBaronux HeUTpoHoB (DNs),
basis of the algorithms formulated. In the present paper, this approach is B3sTa 32 OCHOBY JJIs1 (HOPMYJIMPOBAHUS alropuTMa. B qaHHOM cTaThe STOT
extended to the reactor models considering DNs. The analytical solutions | moaxo pacumper 10 MoJeIei peakTOpOB, B KOTOPBIX yUUThIBatOTCS DNS.
are obtained for functions P(m, t) and W(t), which are the probability [Tonyuyensl ananmuTUYECKHE pereHus mo GyHkuusam P(m, t) u W(t),
distributions for a set of DN precursors m at time t and at the time of NPECTABISAIONIMMU COOOH pacrpeiesieHne BEpOsITHOCTE! i1t Habopa
initiation of the first steady fission chain, respectively, as well as for the npeaBecTHUKOB DN m B MOMEHT BpeMEHH t © B MOMEHT WHHIIHAIIII
mean time of initiation of the first steady fission chain t t . The radical NIEPBOM yCTONYMBOM AEIIALIEHCS LIETOUYKH, COOTBETCTBEHHO, A TAKXKE
simplification of the procedure of analyzing stochastic phenomena in OCHOBHOT'O BPEMEHH MHHITHAIIUN TIEPBOM YCTONIMBOM JeTsIIEHCS
reactors is achieved by setting an approximate shape of renoukd t t . PajukanibHOE yIpOIIeHHE TPOIIEAyPhl aHAITH3a
distribution P(m, t) and giving the interpretation of the Laplace CTOXaCTUYECKOTO (PEHOMEHA B peaKTOpax JIOCTUTACTCS 3a CUET 3aJaHus
transformation variable p as a free parameter, whose optimal value is npuMepHoit popmel pacripenenenuit P(m, t) u uaTepnepranun
determined on the basis of the comparison of the calculated and nepeMeHHol TpancdopMmanuu Jlarmaca p B kauecTBe CBOOOTHOTO
experimental values of t t for the Godiva-II pulsed reactor. napaMmeTpa, ONTUMaJIbHasl BEJIMYMHA KOTOPOTO ONPEAENSIETCS HA OCHOBE
CpPaBHEHUS PACUYETHBIX U OKCIIEPUMEHTAIBHBIX BEJIMYHMH t t Ha MpUMepe
UMIYJIbCHOTO peakTopa Godiva-Il.
50. | Sizmin D.V., Pugacheva V.N., Starodubtsev K.V., Dushina L.A., Cusmun J[.B., I[lyeauesa B.H., Cmapooyoyes K.B., /[ywuna JI.A., [ opuakos

Gorchakov O.1., Derkach V.N., Voronich I.N., Passive method of laser
radiation smoothing using spectral dispersion // Quantum Electronics.
2021. T. 51. Ne 8. C. 683-686.

Russian Federal Nuclear Center, All-Russian Scientific Research Institute
of Experimental Physics (RFNC-VNIIEF), prosp. Mira 37, Nizhny
Novgorod region

0.U., /lepxau B.H., Boponuu 1 .H., IlaccMBHBIH MeTO/ CTJIAKMBAHUS
JIA3ePHOI0 U3JIy4eHHUs MPU MOMOIIH CIIEKTPAJIbHOI0 paccessHus //
KBanroBas anexrponuka. 2021. T. 51. Ne 8. C. 683-686.
POAL-BHUND D

HpennomeHa HOBas BEpCUA MCTOAA NPOCTPAHCTBCHHO-BPEMCHHOI'O
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A new version of the method for spatiotemporal smoothing of laser
radiation using spectral dispersion is proposed, which does not require the
use of high-frequency phase modulators, i.e. a method based on the use of
a broadband master oscillator. An experimental study of this method has
been conducted on the Luch laser facility.

CTJIQ)KMBAHMSI JTA3€PHOTO U3ITyUEHUS C IIOMOIIBIO CIIEKTPAIbHOTO
paccestHusl, JUIsi KOTOpOil He TpeOyeTcst IPUMEHSTh BBICOKOYACTOTHBIC
(azoBble MOAYIATOPHI, TO €CTh METOJ OCHOBAH Ha MUCIOJIb30BAaHUU
LIMPOKONOJIOCHOT0 MaCTEP-OCHMIIATOPA. DKCIIEPUMEHTAIBLHO METOT
MCCJIEIOBAJIN Ha JIa3epHOU ycTaHOBKe «Jlyu».

51.

Sizmin D.V., Pugacheva V.N., Starodubtsev K.V., Dushina L.A.,
Gorchakov O.1., Derkach V.N., Voronich I.N., System of fibre-optic
smoothing of laser radiation on the luch laser facility // Quantum
Electronics. 2021. T. 51. Ne 8. C. 687-691.

Russian Federal Nuclear Center, All-Russian Scientific Research Institute
of Experimental Physics (RFNC-VNIIEF), prosp. Mira 37, Nizhny
Novgorod region

A front end system with spatiotemporal smoothing based on the use of
multimode optical fibre has been developed on the Luch laser. The system
consists of a broadband master oscillator, a smoothing fibre, preamplifiers,
and subsystems for the formation of temporal and spatial radiation profile.
The processes of generation of partially coherent radiation, its
amplification and conversion into the second harmonic are experimentally
investigated. At the amplifying channel output, the pulse energy of the
first harmonic reaches up to 1200 J with a pulse duration of 4 ns; the
technical coefficient of radiation conversion to the second harmonic is up
to 44%, and the beam divergence is 0.2 — 0.25 mrad. When using
smoothed radiation, the speckled structure in the far field is almost
completely eliminated: the small-scale inhomogeneity of the target
irradiation, integrated over the pulse time, is reduced by 1 — 2 orders of
magnitude compared to unsmoothed radiation.

Cusmun J[.B., I[lyeauesa B.H., Cmapooyoyes K.B., /[ywuna JI.A., ['opuakos
0.U., /lepxau B.H., Boponuu 1 .H., CucteMa ONTOBOJIOKOHHOTO
CIJIAKUBAHMS JIA3€PHOT0 U3JIy4YeHHs HA J1a3epHOil ycTaHoBKe «JIyu» //
KBanroBas anexkrponuka. 2021. T. 51. Ne 8. C. 687-691.

POAL-BHUND D

Pazpa0otana gpoHTanbHas cucrema Juisi IPOCTPAaHCTBEHHO-BPEMEHHOTO
CrJIa)XKMBaHMsI, OCHOBAHHAsl HA UCIOJIb30BaHUU ONTOBOJIOKHA,
paloTaroLero B MyJIbTH PeKUMaXx, JUIsl HCIIOIb30BAHUS HA Ja3€pHON
ycraHoBke «Jlyu». Cuctema coCTOUT U3 IHUPOKOIIOJIOCHOTO MacTep-
OCLWJIIIATOPA, CIIIAKUBAIOILEr0 BOJOKHA, IPEAYCHIIUTENEH U II0JCUCTEMBI
Ui (POPMUPOBAHMS BPEMEHHOTO U MPOCTPAHCTBEHHOTO MPO(uIIst
U3Iy4eHUs. DKCIEPUMEHTAIBHO HCCIIEOBAIIM MIPOLECC TEHEPALIUU
YaCTUYHO KOI€PEHTHOI'0 U3IyYeHHMs, €ro YCUJICHHE U peoOpa3oBaHUe BO
BTOPYIO TapMOHMKY. Ha BBIX0/1€ yCUIUTENBHOTO KaHalla UMITYJIbCHAs
SHEPrus NEepBON rapMOHUKH JocturaeT ypoBHs B 1200 Ik npu
JUIMTETbHOCTU UMITyJIbca 4 HC; TEXHUYECKHUH K03 puiineHT
npeoOpa30BaHus U3JIyUYEHUs BO BTOPYIO TapMOHUKY JocTuraet 44%, a
pacxoauMocTs Jiyda coctasisieT 0.2 — 0.25 mpan. [lpu ucnonbzoBaHuu
CTJIQ)KEHHOTO U3JIYUYEHMSI CIIEKII-CTPYKTYpa B JAJIBHEM II0JIE IIOYTH
MOJTHOCTBIO YHHUYTOXKAETCSA: HEOOIbIIIas HEOHOPOAHOCTh 00Ty deHHS
MUIICHHU, UHTETPUPOBAHHAs 110 BpEMEHHU UMITYJIbCA, COKpamaeTcst Ha 1 — 2
MOPSJIKA IO CPAaBHEHUIO C HECTJIAKEHHBIM U3JTyUYEHHUEM.

52.

Gerasimov S.1.1234, Rozhentsov V.S.!, Kuznetsov P.G.?, Ilyushin M.A.>,
Putis S.M.°, Dushenok S.A.°, Initiation of detonation by a light pulse in
a thin charge of the vs-2 pyrotechnic composition // Technical Physics
Letters. 2021. T. 47. Ne 2. C. 111-113.

! Russian Federal Nuclear Center—All-Russia Research Institute of
Experimental Physics, Sarov

I'epacumos C. 1134, Poowcenyoe B.C.!, Kysneyos I1.I".%, Uniowun M.A.°,
Ilymuc C.M?, [[ywenok C.A.°, UHAOHAIESA T€TOHAIHH CBETOBBIM
HMITyJIbCOM B TOHKOM 3apsiie MHPOTEXHNYECKOro cocTaBa vs-2 //
3anucku o Texandeckont pusuke. 2021. T. 47. Ne 2. C. 111-113.
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2 Sarov Institute of Physics and Technology, Scientific Research Nuclear
University “MEPhI”, Sarov

3 Nizhny Novgorod State Technical University, Nizhny Novgorod

4 Institute of Mechanical Engineering Problems, Institute of Applied
Physics, Russian Academy of Sciences, Nizhny Novgorod

3 Special Design and Technological Bureau “Technologist”, St.
Petersburg

The results of initiation of film charges of VS-2 pyrotechnic composition
by flash lamps have been presented. It has been shown for the first time
that the pulsed radiation of flash lamps causes the detonation, the speed of
which is ~4300 m/s, in a film of the VS-2 composition and the
deformation, the depth of which depends on the thickness of the film
charge of the VS-2 composition, in an aluminum plate-witness.

3 Huorce2opoockuti 20Cy0apcmeeHHblil MeXHUYeCKuil YHueepcument
4 Unemumym npobiem MawuHOCmpoeHusl, UHCMUMYm NPUKIAOHOU
¢usuxu PAH, Husxcnuii Hoseopoo

3 CneyuanvbHoe KOHCIMPYKMOPCKO-MEXHOIOSUYECKoe O10po
“Texnonocucm”, Cankm-Ilemepbype

[IpencrasieHsl pe3yabTaThl HTHALIMALMY IUICHOYHBIX 3aps0B
MIUPOTEXHUUYECKOTO cocTaBa VS-2 umnynbcHOM namnoi. [Tokazano
BIIEPBBIE, YTO UMITYJIbCHOE U3JIy4EHUE OT TAKUX JIaMII BBI3bIBAET

JIETOHAITNIO, CKOPOCTh KOTOpoi paBHa ~4300 m/c B muieHKe coctaBa VS-2 a

TaKXe Moka3aHa gedopmanus, ITyOrHa KOTOPOH 3aBUCUT OT TOJIIIMHEI
MJIEHOYHOTO 3apsja coctaBa VS-2 B aJlOMUHUEBOM JEMOHCTPAIIUOHHOM
IIJIaCTHUHC.

53

Garanin S.F., Kuznetsov S.D., Irrotational flow (of a magnetic field or
incompressible fluid) around a screen with a slot // Physics-Uspekhi.
2021. T. 63. Ne 10. C. 1037-1042.

Russian Federal Nuclear Center, All-Russian Research Institute of
Experimental Physics, prosp. Mira 37

Problems concerning irrotational flows past obstacles may have physical
applications in magneto- and electrostatics, as well as in the description of
hydrodynamical flows of incompressible fluids. It is shown that for a
magnetic field flow (or a flow of incompressible fluid in the
hydrodynamical case) around an ideally conducting (impermeable) screen
of width D with a narrow slot of width A a substantial flux passes trough
the slot, so that, for example, a magnetic field (the velocity in the
hydrodynamical problem) averaged over a slot with the width A =

0.01 D will be 26 times greater than its far upstream value. The
hydrodynamical problem is also formulated for an axisymmetric case for a
circular screen and orifice. In this case, if the orifice is small enough, the
flux of fluid proves to be proportional to the orifice diameter A, whereas
fluid speed in the orifice increases as 1/A if A is decreased, i.e., even faster
than in plane geometry.

I'apanun C.@., Ky3ueyos C./[., be3BuxpeBoii MOTOK (MATHUTHOTO MMOJISI
WIN HeC:KUMAaeMOH *KUIKOCTH) BOKPYT 3KPaHa ¢ mpope3blo /Y cnexu
¢uzuku. 2021. T. 63. Ne 10. C. 1037-1042.

POAL-BHUUD D

AcneKTsl, Kacarolecs 0e3BUXPEBBIX MOTOKOB, TPOXOAALINX Yepes3
Iperpabl, MOTyT UMETh (PU3HUECKOE IPUMEHEHUE B MAarHUTO- U
AJIEKTPOCTATUKE, & TAKXKE IIPU ONUCAHUU THAPOANHAMUYECKUX IIOTOKOB B
HaC)KMMaeMbIX XKuakocTax. [loka3aHo, 4To B ciiyyae MOTOKAa MarHUTHOTO
110J1s1 (MJIM IOTOKA HEC)KUMAEMOM JKUJKOCTH B THAPOIMHAMUYECKOM
ciy4ae) BOKPYT UCAIBHO MTPOBOASAIIETO (HETPOHHUIIAEMOTO0) dKpaHa ¢
mupuHOi D u y3ko0il mpope3bto UPUHON A, CyIIECTBEHHAs YacTh I0TOKA
MIPOXOJUT Yepe3 Mpope3b TaK, YTO, HAIPUMEP, MarHUTHOE 110J1€ (CKOPOCTh
B CJIyyae pelIeHus TuAPOJMHAMUYECKOH 3a/1a41) YCPETHEHHOE T10
npopesu mupuHoit A = 0.01 D Oyzaet B 26 pa3 60mbI11e, 4eM OHO K€ BBEPX
1o noToky. I 'maponuHaMuyeckas 3aj1aua Takke copMyIMpOBaHa JIJIs
OCECHMMETPHUYHOTO ciTyyasi, KOTJja pacCMaTpUBAETCs OKPYTJIbIM SKpaH C
oTBepcTHEM. B 3TOM cityuae, eciu 0TBEPCTHE JOCTATOUYHO Majlo, OTOK
KHUJIKOCTH JI0Ka3aTeJIbHO MMPONOPLHUOHANIEH AUAMETPY OTBepCTUs A, B TO
BpeMs KaK CKOPOCTb HJIKOCTH B OTBEPCTUH Bo3pacTaeT Kak 1/A, ecnmu A
YMEHBIIIAETCS, TO €CTh JIaXe ObICTpee, YeM B IJIAHAPHON T€OMETPHUH.
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54. | II’kaev R.I., Ryabev L.D., The academy of sciences and the soviet Unvkaes P.U., Pabes JI.J]., AkaneMusi HAyK H COBeTCKH siIepHbI
nuclear project // Herald of the Russian Academy of Sciences. 2021. T. | npoekT // Bectauk Poccuiickoii akagemun Hayk. 2021. T. 91. Ne 3. C.
91. Ne 3. C. 231-238. 231-238.
Russian Federal Nuclear Center All-Russia Research Institute of POAL-BHUHUD D
Experimental Physics, Sarov

Paccmotpen Bkiaa Akaamun Hayk CCCP B pa3BUTHE aTOMHOIO ITPOEKTA.

The contribution of the USSR Academy of Sciences to the [IpuBeneHb! npuMepsl HAYYHOU, TEXHUYECKOM U IEPCOHAIBHOMN
implementation of the Atomic Project is discussed. Examples of scientific, | mogaep:xku co cTOpoHbl AKaZieMHUU HayK, OKa3aHHOM MpU paboTe Haj
technical, and personnel support by the Academy of Sciences for work on | atomHBIM 1 BoOpOHEIM OpYy>kueM B CoBeTckoM Coroze. OTMeueH
atomic and hydrogen weapons in the Soviet Union are given. The BbIarouiicsa Bkiaja yueHsix B coctae AH CCCP B coznanue aToMHOTO U
outstanding contribution of scientists of the USSR Academy of Sciences | BogopoaHoro opyxus B Haieil crpane. [loguepkHyTa HE0OOX0JUMOCTh
to the creation of nuclear and thermonuclear weapons in our country is TECHOI'0 COTPYyAHUUYECTBA MKy yueHbIMU PAH u rockopnopanuu
noted. The need for close cooperation between RAS scientists and the Pocartom.
Rosatom State Corporation is emphasized.

55. | Fortov V.E., Il'kaev R.1., Selemir V.D., Rykovanov G.N., Sharkov B.Y., @opmos B.E., Unvkaes P.U., Cenemup B./]., Pvikosanos I'.H., [llapkos

Explosions, powerful shock waves, and extreme states of matter //
Herald of the Russian Academy of Sciences. 2021. T. 91. Ne 3. C. 239-
249,

I Joint Institute for High Temperatures, Russian Academy of Sciences,
Moscow

2 Russian Federal Nuclear Center All-Russia Research Institute of
Experimental Physics, Sarov

3 Russian Federal Nuclear Center Zababakhin All-Russia Scientific
Research Institute of Technical Physics, Snezhinsk

4 Joint Institute for Nuclear Research, Dubna

Extreme states arise when a substance is exposed to powerful shock,
detonation and electric explosive waves, concentrated laser radiation,
electron and ion beams, during powerful chemical and nuclear explosions,
hypersonic motion of bodies in dense planetary atmospheres, high-speed
impact, and in many other situations characterized by extremely high
pressures and temperatures. The study of matter under extreme conditions
is one of the most urgent and intensively developing fundamental
scientific disciplines, located at the intersection of plasma physics,
nonlinear optics, condensed state, nuclear, atomic and molecular physics,

b5.1O., B3pbIBbl, MOLIIHBbIE YAAPHbIE BOJHBI U IKCTPeMAaJIbHbIE
cocrosinust marepun// Becthuk Poccuiickoi akanemun Hayk. 2021. T.
91. Ne 3. C. 239-249.

I O6veounennvlit uncmumym evicoxux memnepamyp PAH

2 POAL-BHUHD D

3 POAL]- BHUUT®

4 Obwedunennblil uHcmumym s0epHvix ucciedosanutl, Jyona

OKCTpeMallbHbIE COCTOSIHUS BOSHUKAIOT TOI'/1a, KOT1a MaTepus
ITOABEPTaeTCs BO3ACHCTBUIO MOLIHBIX YIAPHBIX, JETOHALIMOHHBIX U
JJIEKTPUYECKUX B3PBIBHBIX BOJH, KOHIEHTPUPOBAHHOIO JIA3€PHOTO
00JTydeHUs, SIEKTPOHHOTO M HOHHOTO ITy4YKa, B X0J1€ MOIIHBIX
XUMUYECKUX U SACPHBIX B3PBIBOB, THIIEP3BYKOBOIO ABUKCHUS TEI B
TUTOTHOH IJIaHETapHOU aTMoc(epe, BBICOKOCKOPOCTHOMY yJapy U MHOTHX
JIpYTUX CUTYyalUsX, XapaKTepU3yEMBIX SKCTPEMATIbHO BEICOKMMHU
JIaBIICHUSAMM U TeMIlepaTtypamu. 3ydyeHre MaTteprun B SKCTPEMAIIBHBIX
YCIOBHSIX — OJJHA U3 HanOoJiee aKTyallbHbIX U HHTEHCUBHO
Pa3BUBAIOMIMXCS TUCIUTUTMH B (YHIAMEHTAIbHOW HayKe, HAXOAIIAasCs Ha
nepecedyeHur (PU3MKH M1a3Mbl, HETMHEHHON ONTHKY, (PU3UKH
KOHJICHCHPOBAHHBIX COCTOSIHUM, SIIEPHOM, AaTOMHOM ¥ MOJIEKYJIIPHOM
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and relativistic and magnetic hydrodynamics. In our country, research in
the field of physics of high energy density and extreme states of matter is
dynamically developing thanks to the active cooperation of the Russian
Academy of Sciences and the Rosatom State Atomic Energy Corporation.

(UBUKU U PEITUBUCTCKONM U MAarHUTHOMW THAPOIMHAMUKH. B Hamei
CTpaHe UCCIICIOBAHUS B 00JIaCTH (PU3UKU BBHICOKHX TUIOTHOCTEH SHEPTHH U
AKCTPEMAJIbHBIX COCTOSIHUM MaTepuy TUHAMUYHO pa3BUBAIOTCS Oiarogaps
AKTUBHOMY COTPYAHUYECTBY ¢ Poccuiickoii akageMuen HayK 1
rockopnopanuen Pocatom.

56.

Lebedev S.N., Chetverushkin B.N., Shagaliev R.M., Computing and
information technologies in the nuclear industry // Herald of the
Russian Academy of Sciences. 2021. T. 91. Ne 3. C. 261-264.

I Russian Federal Nuclear Center Zababakhin All-Russia Research
Institute of Technical Physics, Snezhinsk

2 Keldysh Institute of Applied Mathematics, Russian Academy of Sciences,
Moscow

3 Russian Federal Nuclear Center All-Russia Research Institute of
Experimental Physics, Sarov

Since their inception, computing and information technologies have
played an important role in solving the problems facing the nuclear
industry. Methods of mathematical modeling are widely used in the design
of nuclear reactors; the study of the properties of materials, including their
radiation resistance; the study of nuclear safety issues; and the design of
nuclear power plants. Information technologies are also in demand in
modeling laser thermonuclear fusion processes. Particular attention is paid
to the application of high-performance computing systems and high-
performance computing algorithms in basic and applied research.

Jlebeoes C.H., Yemesepywkun b.H., [llacanues P.M., BoluncjnTeabHbIe
U MH(POPMAIIMOHHBbIE TEXHOJIOTMHU B A/IEPHOI MPOMBILILIIEHHOCTH //
Bectauk Poccuiickoit akagemun Hayk. 2021. T. 91. Ne 3. C. 261-264.

I POAL-BHUUTD

2 Uncmumym npuknaonoi mamemamuxu um. Kenoviuwa PAH, Mockea

3 POAL-BHUHUD D

C camoro Ha4aJIbHOTO MOMEHTA BOZHUKHOBEHUS BEIYMCIUTEIBHBIE H
MH(POPMALIMOHHBIE TEXHOJIOTHUH UTPAJIA BAXKHYIO POJIb B PEIICHUH 3314,
CTOSIIIUX TIEPET SIIEPHOM MPOMBIIUICHHOCTHIO. METO bl MATEMaTHYECKOTO
MO/JICIIMPOBAHUS IIUPOKO UCTIONB3YIOTCS B pa3pabOTKe sIepHBIX
PEaKTOPOB; MCCIIECIOBAaHUN CBOWCTB MAaTEPHUAIOB, BKITFOYAs X
paaualiuOHHYO CTOﬁKOCTB; HCCJIICAOBAaHUHU BOIIPOCOB, CBA3AHHLBIX C
siepHoi 6e30macHOCThIO; U pa3zpaboTtke ADC. MHpopManmoHHbIe
TEXHOJIOTUH TAKXKe BOCTPEOOBAHBI IIPU MOACITUPOBAHUH JIa3€PHBIX
TEPMOSIEPHBIX TporieccoB. Oco00e BHUMAHUE YICISAETCS TPUMEHEHHIO
BBICOKOITPOU3BOAUTCIIbHBIX BEIYUCIIUTCIIBHBIX CUCTCM U aJITOPUTMOB B
(byHIaMEHTAIBHBIX W MIPUKIIAJIHBIX UCCIICIOBAHUSX.

57.

Generalov L.N., Zherebtsov V.A., Selyankina S.M., Optical model
analysis of proton elastic scattering on 6li nuclei with resonance part
// Bulletin of the Russian Academy of Sciences: Physics. 2021. T.

85. Ne 10. C. 1136-1146.

Russian Federal Nuclear Center, All-Russian Research Institute of
Experimental Physics, Sarov

An optical model analysis of the elastic scattering of protons on 6Li nuclei
for proton energies Ep of 50 keV to 185 MeV is performed using the new
OptModel program developed by L.N. Generalov and V.A. Zherebtsov

for n, p, d, t, 3,4,6He, 6Li projectiles with allowance for the resonance part

lI'enepanos JI.H., ’Kepeoyoe B.A., Cenankuna C.M., AHAJIN3 ONITHYECKOI
MoO/IeJId IPOTOHHOIO YIIPYroro paccessuusi Ha 6 Li sizep ¢ pe3oHaHCcHOM
yacThlo // bronmnerens Poccuiickoit akanemun Hayk: ¢usuka. 2021, T.

85. Ne 10. C. 1136-1146.

P®AL-BHUNUD D

AHau3 ONTUYECKON MOJIEIH YIPYTOro paccessHusl MpOTOHOB Ha 6L siep
pu 3Hepruu npotoHoB Ep ot 50 k3B 1o 185 M»B BemonHsAmmM ¢
UCTOJIb30BaHUEM HOBOM nporpammel OptModel, pazpaGorannoii JI.H.
I'enepanoBeim u B.A. XKepebuossiM 1114 n, p, d, t, 3,4,6He, 6Li cHapsios c
JIOITyCKaMU 110 Pe30HAHCHOW YaCTH YNIPYroro paccessHus. Bee nocrynnsie
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of elastic scattering. All accessible data on differential and total cross
sections and polarization are analyzed simultaneously. Violation of
scattering matrix unitarity (optical model + resonance) at several energy
values is less than 10%, which corresponds to the mean errors of the data
analyzed. The running of the code at the astrophysical interaction energy
range is of great interest for actual nuclear vertex constants research.

naHHble 110 quddepeHaIbHbIM TONEPEYHBIM U OOIIMM CEYCHUAM U
MOJISIPU3ALMHU aHATM3UPOBATIN OJHOBpeMeHHO. HapyIienue yHUTapHOCTH
MaTpHIBI PacCesHuUs (ONTHYECKas MOJEIb + PE30HAHC) IPU HECKOIBKHUX
3HaYEHUX dHepruu cocraniseT MeHee 10%, 4To COOTBETCTBYET CPETHUM
omMOKaM aHaJIM3UPYEMbIX IaHHbBIX. BEINOIHEHNE TPOrpaMMBbI B
acTpo(U3MYECKOM JMana3oHe YHEPTUil B3aUMOCHCTBUS MPEACTABISIET
OO0JIBIIION MHTEPEC VIS HCCIIEAOBAaHNS PEATbHBIX SIIEPHBIX BUXPEBBIX
KOHCTAHT.

58.

Budnikov D., Filchagin S., llkaev R., Kuryakin A., Nazarenko S., Tumkin
A., Zaviyalov N., elliptic flow of electrons from beauty-hadron decays
in PB-PB collisions at SNN =5.02 T3B // Physical Review Letters. 2021.
T. 126. Ne 16. C. 162001.

Russian Federal Nuclear Center (VNIIEF),

The elliptic flow of electrons from beauty hadron decays at midrapidity
(ly| <0.8) is measured in Pb-Pb collisions at sNN—— = 5.02 T>B with
the ALICE detector at the LHC. The azimuthal distribution of the particles
produced in the collisions can be parameterized with a Fourier expansion,
in which the second harmonic coefficient represents the elliptic flow, v2.
The v2 coefficient of electrons from beauty-hadron decays is measured for
the first time in the transverse momentum (pT) range 1.3-6 I'3B/c in the
centrality class 30-50%. The measurement of electrons from beauty-
hadron decays exploits their larger mean proper decay length ct= 500 pm
compared to that of charm hadrons and most of the other background
sources. The v2 of electrons from beauty hadron decays at midrapidity is
found to be positive with a significance of 3.75c. The results provide
insights on the degree of thermalization of beauty quarks in the medium.
A model assuming full thermalization of beauty quarks is strongly
disfavoured by the measurement at high pT, but is in agreement with the
results at low pT. Transport models including substantial interactions of
beauty quarks with an expanding strongly-interacting medium describe the
measurement.

byoHukos 4., ®unvuaeuH C., noKkaes P., KypakuH A., HasapeHkKo C.,
TymKuH A., 30864108 H., DIIIMNTHYECKUA TOTOK 3JIEKTPOHOB M3
pacnaja KpacuBbIX aApoHOB B xo1e PB-PB croiixknoBennit mpu SNN
=5.02 TDB // 0630pbl no pusmke. 2021. T. 126. Ne 16. C. 162001.
POAL-BHUHUDD

DNIUNTUYECKUI TOTOK 3JIEKTPOHOB U3 PACIaI0B KPACUBBIX aJpOHOB MPHU
cpennem ObictponerictBuu (|y| < 0.8) uzmepsiniu B xoae Pb-Pb
cronkHoBennit mpi SNN——\ = 5.02 TsB Ha gerextope ALICE.
A3uMyTajabHOE pacnpeieieHne YacTHll, TPOU3BOJUMBIX B X0/1€
CTOJIKHOBEHHH, MO’KHO ITapaMeTPU30BaTh ¢ OMOIIbIO PACHIMPEHUS
®ypbe, B KOTOPOM KO3(PPUIIHEHTH! BTOPOH FrapMOHUKH MTPEICTABISAIOT
cO00H >IUTUNITHYECKUH TTOTOK, V2. Koo duuueHT v2 y 3IeKTpOHOB U3
pacrajia KpacUBbIX aJpOHOB BIIEPBbIE U3MEPWIM B AMAIIA30HE MONEPEYHBIX
ceuenuii (pT) 1.3-6 I'3B/c B xnacce nenTpansHocTr 30-50%. [lpn
M3MEPEHUH 3JIEKTPOHOB U3 paclajja KpacUBBIX aJJpOHOB HCIIOJIb3YETCS UX
Ooubmiast ;[yIMHA cOOCTBEHHOTO pacnana ct= 500 MKM 10 CpaBHEHHIO C TOH,
YTO UMEIOT 0YapOBATENIbHbIE APOHBI U OOJIBIIMHCTBO U3 JPYTUX (POHOBBIX
UCTOYHUKOB. KoaddummeHt v2 y 3JeKTpOHOB U3 pacmajia KpaCUBBIX
aJIpOHOB IIPU CPEeTHEM OBICTPOJICHCTBUU OKA3aJICS MOJOKUTEIBHBIM CO
3HAUUMOCTBIO 3.75G. Pe3ynbTarsl Jat0T MOHUMaHUE CTENEHU
TepMaJM3alii KPACUBBIX KBAPKOB B MaTepuu. Mojeinb, B KOTOPOi
JieaeTcs AOIMYIIEHUE O MOJIHOM TepMalln3allui KPaCUBbIX KBapKOB,
OIIPOBEPraeTcs U3MEPEHUSIMH ITPH BHICOKOM pT, HO mOATBEpKIaeTCA
U3MepeHusIMU Ipu HU3KoM p'T. Mozens nepenoca, BKIIIOYaromas
CYLIECTBEHHbIE B3aUMOJICHCTBUS KPACUBBIX KBAPKOB C pacIlUpsomeics
CWJIBHO B3aUMOJCHCTBUYIIEH CPEIOil, XOPOLIO ONUCHIBAET U3MEPEHHUS.
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