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Mpobnema ¢ nybnnkaumamn: B.C. bepe3suHcku w Hector R. Rubinstein (Uppsala U.
and Stockholm U.) - Heobxoanmo HoBoe MecTo ansa nybnmkaunm paboT Ha CThike
pn3nKn 4yacTuy, KOCMOJIOr K, paano-, PEHTIEHOBCKON- N raMMa-acTopun3nku,
PUN3NKN KOCMUYECKUX NyHeEN N HEUTPUHHOWN aCTPOPU3INKHN,
Rubinstein - oouH N3 penakTopoB Physics Letters B.

B.C. - oONH N3 penakTopos ,[lncbMa B ACTPOHOMUYECKUN XKy pHat".

CeroiHa TpUBMANbHOCTb, HO Toraa paboTsbl ,Ha CTbike”
Ny6/IMKOBaNCh B Pa3indHbIX “dusnyeckunx” nmdo
“aCTOHOMMYECKMX" XypHanax. mmmmm)p Astroparticle Physics

ASTROPARTICLE
FHYSICS

[MepBbIMU pefgakTopaMu OHN U CTann. B.C. B T@Y4EHNN MHOTUX NneT }ﬁ[
3aHMMAJICA HeJIErKOoW pefakKTOPCKON AeATesIbHOCTbIO. |

7

Astroparticle Physics was established in 1992. It is published monthly by
North-Holland, an imprint of Elsevier.




The Book

AcTpo(pm3anka KOCMUYECKUX Jyyen

B.C. bepe3uHckun, C.B. bynaHosB, B.A. [lorens,
B.J1. rnH36ypr, B.C. NMTyCKuUH
MockBa: “Hayka”, 1984.

Astrophysics of Cosmic Rays

V.S. Berezinskii, S.V. Bulanov, V.A. Dogiel,
V.L. Ginzburg, V.S. Ptuskin

Amsterdam: North-Holland, 1990, edited by V.L. Ginzburyg.

KHura ctasa HacTOJIbHOMN A1 MHOIUX aCTPOMU3NKOB BO BCEM MuUpe,
NCroJib30BaJlaCb B Ka4ecTBe OCHOBHOrro y4yebHoro nocobus.



GZK c:utoff

1965 r. A Penz:as n R W/Ison PENNKTOBbLIN YepPHOTEJIbHbIN CNEKTP
doToHOB (CMB) c T~2.7K.

1967 r. K.['penzeH, [.T.3auernmnH v B.A.Ky3bMUH - 3TO OrpaHn4YmBaeT
cnekTp KJ1 BbICOKUX SHEPrunn.

Ecnn KJI - NpOTOHbLI, TO Npu E, >3><1019eV OHW 6bICTpO TEePAT dHEPrunto
Ha pboTopoXXOeHne NMNOHOB p+y-> T +n, pry>a +p, E_ /E,~0.2

Ecnn KJI - aapa, To crnekTp ObICTPO cMAryaeTcs n3-3a poTtoaesnHTer-
pauun aoep A+y > A'+ nuclei Ha /I[P (AE/E >1/A), c ce4eHnssMmn B
10 - 100 pa3 bonblue, 4eM ay,.

Ha BbICOKNX SHEPrmnax sakHol CMB-thoTOHbI, Ha Boslee HU3KNX - POTOHBI,
reHepupyemble B 3B€30axX: EGBL oT VIK po YO.



Cosmogenic neutrinos

B.C.: -, B pacnapax GZK-n's 0os>XHbl 06pa3oBbiBaTbCA V's ¢ E= 101838,
[.T.: -,B0O3MOXHO, Mbl UX y>Xe BUanmM! on(E)x E, TaK 4TO 3TN V'S N NOpPOXKOaloT

HabnogaemMsble KJ1 CBEPXBbLICOKUX aHeprun npun E>3x10% 3B”,
N

V.S. Berezinsky, G.T. Zatsepin
Cosmic rays at ultra high energies (neutrino?),

Phys. Lett. 28B, 423, 1969 -
Cosmic neutrinos of superhigh energy,

Yad.Fiz. 11 (1970), 200-205 10
O npoucxoxxgeHnm KJ1 cBepXBbICOKUX SHEPrni

Ao 13, 793 (1971) ¢

Bl npenioXXeHns HasbiBaTb UX BZ-neutrinos,
HO... cosmogenic V’s. Lis




Detectmn of UHE \) S

BOI'IpOCbI cevyeHuns B3aI/IMO,£I,eI/ICTBI/I‘r'I NCTOYHUKN N MOTOKN 3TUX V'S, METO,EI,bI NX
pernctpaunmn (noa3emMHble N rnyboKoBOAHbIE IKCMEPUMEHTLI, NPoeKTbl DUMAND,
BAIKAL, IceCube)? YaCcTMYHO OoTBETHLI Obl1 AaH B CTaTbAX

V.S. Berezinsky and A.Yu. Smirnov, *
1. Astrophysical upper bounds on neutrino-nucleon cross-section-}
at energy E >3x10%” eV, Phys. Lett. B 48 (1974) 269-272

.
“w
Li

'
=
|

2. Cosmic neutrinos of ultra-high energies and detection
possibility, Astrophys. Space Sci. 32 (1975) 461-482

LOG INTENSITY Cemsec’ se™)
T

Habnionaemble MAOTHOCTU SHeprun X-ray v y-ray CneKTpoB [
OrPaHNYMBAIOT OXXKNOAEMbIA MOTOK KOCMOIMeHHbIX HEUTPUHO. -}
Yrnoeoe pacnpenesnexHve LLIAJ] HaknagblBaeT orpaHnyeHue sk

B 9BOJIOLMOHHO MOAEMN NMPOUCXOXKACHIA MeTaranakTy- N
yecknx KJ1 Ha vN-cevyeHue: o,y (E,>3x10"eV) <10* cm’. A B e




Lonnminn el b bheae
OrpaHn4yeHuns Ha NoTokM KJ1 n KOCMOreHHbIX V’'s n3 HabnoaeHnin
X- N V-N3NYy4eHUN N B AaJsibHENLLEM OCTaBaJIUCb B LIEHTPE BHUMaAHUS
B.C. c kKonneramu. 3TO TO, 4TO cenmyvac Ha3biBaeTca “multimessenger
approach®.

B py-CTONKHOBEHUAX POXKOAOTCA BTOPUYHbIE 3N1eKTPOHbl U POTOHGI,

NOPOXXAAIOLLME 3.-M. KAaCKaL: p+y e +e +p, p+ydm+p, 7dy+y
[Mpn z=0 poTOHLI ,CKaTbIBatOTCA" B 0bnacTtb £, < 10! eV.

B paboTtax B.C. n A.FO.CMmurpHoBa Obl/1 HANAEH BEPXHUIA Npefen Ha NoToK

KOCMOI€HHbIX V’S: c o

d,(>E)< X —2,
127 E
roe wy, =107 eV/cm?3. INo3xe Mbl BEPHEMCA K 3TUM OrpaHNYeHNsaM B CBA3U C

N3MepeHnamMmn NoToKa y-n3nydyeHmsa Ha Fermilat.




W-resonance

E. Fermi - 4-x dhepmMmnoHHoe cnaboe B3anmoaencTene — o..(E)x E.
B S.L. Glashow, Resonant Scattering of Antineutrinos, Phys. Rev. 118, 316 (1960) 6bin
npennoxxeH nouck W-6o3oHa ¢ my = (0.7- 1) 5B B pe30HaHCHOW peaKuuu

v, te 2W =2>v, +u
Npn paccesHUN aTMOCHepHbIX HEUTPUHO BbICOKNX (E~107? 5B) aHeprum Ha 3N1eKTpoHax
(BOAbI) B 3alMULIEHHbIX OT (pOHa NMOA3EMHbIX AeTeKTopax.

[MpenckasbiBancd NoTok ~0.3 y/aeHs npun S=1m?. Pe30HaHCHOro NukKa B CrekTpe
MIOOHOB HeT.

B 1976 r. B.C. npeano>Xwa Ncrnosib30BaTb aHaNOrMYHbIN npouecc OJis noucka
W-6030Ha ¢ mw ~(30-100) 3B B rnybokoBogHOM 3KcnepumMmeHTe DUMAND.

B.C. bepe3unHckuu, A.l'., Pisma Zh.Eksp.Teor.Fiz. 25 (1977) 276-278.
B. C. bepe3uHckuu, . T. 3auennH, YOH, 122 (1977) 3-36.

B.C. bepe3uHckum, A.l., Sov.J.Nucl.Phys. 33 (1981) 120-125.

OOHOBPEMEHHO - aKyCcTu4yeckasa pernctpaumnsa (G.A. Askariyan, B.A. Dolgoshein,
A.N.Kalinovsky, N.V. Mokhov)



WireeamamE s e

Pe3kun y3kum NMK B CNeKTpe SHepProBblAesieHNa B Kackaf 13-3a pe30oHaHca B
v, te W >q,+q,,
LO/MKeH HabnoaaTbes Npu my = 80.385 38 Ha E=m;,/2m,~6.3x10"eV
Taknx KaHasnoB 0)xnaanocb 2rx3.=6. (PeanbHO, T.K. m: > my, KaHaJ0oB 6).

[MpaKTU4YeCcKn BCS SHEPrna aHTUHENTPUHO NepenaeTca Kackagy.
(vN-cevyeHue, yyeT uBeTa - FO.[1. HUKUTUH, pacy4e€Tbl Ha KoOMMNbloTepe - 6.A. JoJsiroLenH).

Yucno cobbiTUM B NMKe CyLEeCTBEHHO MpPeBbILaTbh YNCN0 DOHOBbLIX KAaCKadoB
oT \+N=2I+X, I=e,u,t, (B OCHOBHOM - V¢):

]\]res::g\/i‘ﬂ:2 yNeGFFVe( >Eres)’

rae y - nokasaTeslb CTENEHHOro MHTerpasibHoro crnekTpa HeMTPUHO, N. -4nNCno
3JIEKTPOHOB B AeTeKTope. IPPEeKTUBHbLIN TeNeCHbIN Yron Q.+ = 2 ster .

B cny4vae ycnexa akcnepumMmeHTa Tuna DUMAND mor 6bITb 0bHapyxeH W-6030H,
n3MepeHa ero Mmacca n nponsBeneHa Kaambposka geTekTopa.

Ho W-6030H 6bis1 paHblue obHapy»xeH Ha SPS konnanaepe B LEPH B 1983 r., a

skcnepuMmeHT DUMAND Tak He Obln ocywecTBnéH. MNo3xe DUMAND — IceCube.
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IceCube collaboration, Detection of a particle shower at the Glashow
resonance with IceCube, Nature 591, 220-224 (2021)

—— |ceCube cosmogenic v, 90% UL (2018)'® \
106 — Auger cosmogenic », 90% UL (2019)% s“% ~30 B :
1 == ANITA IV cosmogenic v, 90% UL (2019)® \ 10 = Glashow it
Auger cosmic rays (ICRC 2015)% \ F resonance |'I
IceCube northemn track » (ICRC 2019)* \ 5 (Ze) 1!
\ / - Le) 1!
IceCube cascade v (2020)* Pl
. 1 =¥~ This work " 1
b I | I
T 107
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b ] £ i
g i
3 :
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W 108 4
viv=1:1
All flavours
T S —
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10 108 10 10 108 10 10 10 E, [GCV]

Energy (GeV)

Kackag oT acTpoddmn3n4eckoro UCToOYHUKa ¢ E= 6.05 + 0.72 PeV. — V, CBEpPXBbICOKNX

SHEePrumm NPUCYTCTBYIOT B NMOTOKE HENTPUHO BCEX TUMOB.
Bce npoueccobl uMmnaemMeHTUpoBaHbl B nakete ANIS, ncnone3sosasLwminca 8 AMANDA, IceCube.
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PocT vN-ceyeHna NpuBOoOUT K HEMPO3PAYHOCTN 3eMNn OJ1a NOTOKa HENTPUHO
BbICOKMX dHEpPruen.

V.S. Berezinsky, A.Z.G., G.T. Zatsepin, I.L. Rozental

On Penetration of High-energy Neutrinos Through Earth and a Possibility of Their
Detection by Means of EAS.

Sov. J. Nucl. Phys 43 (1986) 406, Yad. Flz 43 (1986) 637-649

§ e HapgropunsoHTanbHble N MO4TOPU-
30HTasibHble LLIAJI:

LLIAJIOH & LLIAJIOM vs. B/
Y4yTeHbl nornouweHve (CC) n pere-
Hepauunsa (NC) NnOTOKOB v B TOJILLE
3eMIn, a TakXXe pe3oHaHCHoe
norjowleHuve v,

v+ N>u(v )+X v+e SW =X

i ' ] l 1 lﬁ l T _] "5

VWE: (8,y)
o EN
[ T |
L9LG(Ey)/ 6,1

[N O R R I |

YuynTbiBanoChb pacnpeneneHue
NJIOTHOCTW B 3eMJie.




, YR

M.Aglietta,... V.Berezinsky,... G.Navarra et al., The Limit to the UHE extraterrestrial
neutrino flux from the observations of horizontal air showers at EAS-TOP.

Phys. Lett. B 333 (1994) 555-560

EAS-TOP: Campo Imperatore, LNGS, NTtanna - 2000 M Hag ypoBHEM MOPS Ha CKJIOHE
~15° ropsl. NMNoToK KJI ¢ aHepruen E=10%*°- 101° 3B; Se.m.~10°m?, S,~140 m?Z.

B.C. 3aM€eTW/, 4TO MOXHO MNOJTY4YNTb OrPaHNYEeHNE Ha NOTOK FOPU30HTa/IbHbIX COObLITUIA OT V.

i Ul [Mo3>xe NUCMoNb3ys 3Ty NAEe MHorme
BN NnoA3eMHble NeTEKTOPbl HaNoXNn
A0~

ol \Qv\ LA bonee cTporme orpaHUYeHne, BKJOYAS
- SDSS |

Eimit yXe He gencrteytowme (FRE/US). Ho
Ny4dwunm okasasica npototun DUMAND -
BCcero 1 ,,CTpUHr" ¢ oTOYMHOXNTENAMN,
KOTOPbIN No3)xe 6bls1 0TOpBaH NoaBO4-
HbIMN Te4yeHNaMn B okeaHe. OH namepan
MOTOK vV B Te4eHne ~8 4acos.

BULRILEARI I,(>100TeV)<1.5%x10 °cm *s 'sr 'GeV ™'
Y F,(>30TeV)=1.15X10 ""em °s 'sr '

1073

(eml-stesiet-GeV)

dl,
dl,

10-22 -

Gran Sasso
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V.Berezinsky & S.Grigor’eva, Astron. Astrophys. 199, 1 (1988)
V.Berezinsky, A.G. & S.Grigorieva, astro-ph/0210095; Phys. Rev. D74, 043005 (2006)
R.Aloisio, V.Berezinsky, P.Blasi, A.G., S.Grigorieva, B.Hnatyk, Astropart. Phys. 27 (2007) 76-91.
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Ecnn KJ1 - protons, To dip B cnekTpe npun E=2 EeV oT y+p— et+e+p
n GZK-cutoff npn E=5 EeV o1 y+p— n+X. Good fit to data.
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Disappointing Model

R.Aloisio,V.Berezinsky, Diffusive propagation of UHECR, Astrophys. J. 612 (2004) 900-913
R.Aloisio, V.Berezinsky, A.G., Ultra High Energy Cosmic Rays: The disappointing model,
Astropart. Phys. 34 (2011) 620-626

BHerasnaktnyeckme NpoToHbl OMUHUNPYIOT Npu E~(1-3) EeV, EP,.= (4-10) EeV;

Fl,upa A(Z) YCKOPAOTCA B UCTOYHUKAX L0 EA o= ZXEpmax, Efemax = (100-200) EeV.

T || T T HeraTMBHbBIE NOCNeaAcTBUA

ke +_¢¢+ ‘Ta_)
3ol ”*-“ + B g | * 3Heprus HyKIOHOB B AApax Mana
L H Sk — HeT 11’s:
(;E protons :;E 1
3 ‘ (] | * HeT GZK Ha NPOTOHAX;
m 5
W 2 o u | * HET KOCMOreHHbIX HEMTPUHO;

e T e e e « HeT Koppensuum ¢ ICTONHMKaMM

F eV E.eV N3-3a OTKJIOHEHMN B MAarHUTHbIX
Ounddysns soep B I\lllaFHI/ITHbIX MoNax MossiX.
z B
E_,~24X <X < _EeV

26 1 nG 1 Mpc



V.Berezinsky, A.G., M.Kachelriels, and S.Ostapchenko,
Restricting UHECRs and cosmogenic neutrinos with Fermi-LAT,
Phys. Lett. B695, 13 (2011):

V.Berezinsky, O.Kalashev, High energy electromagnetic
cascades in extragalactic space: physics and features,
Phys. Rev. D 94, 023007 (2016)

EGBL:w,, < 83x10 "eV/cm’ 6osiee CTporoe orpaHn4yeHme
analytical approach vs. numerical, 3aBUCUMOCTb OT Z.

V.Berezinsky, A.G., O.Kalashev, Cascade photons as test

of protons in UHECR, Astropart.Phys. 84 (2016) 52-61
OrpaHun4yeHune ot Fermi-Lat EGBL npn E~(580—-820) GeV (HEB).
y-orpaHudeHune cunbHee, 4em v (lceCube). KpyTo ybbiBatoLwmin
CMEeKTP, MaJI0€ Zmnax, MPUMECH A4ep.

EGBL: 0" ~5.8x10 "eV/cm’

cas

Her dip-model ¢ 3Bo/1oLmen
UCTOYHUKOB, MOTOK KOCMOI €H-

HbIX D CTPOIMro orpaHMN4eH.
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BcnomMuHas o cBoux paHHuXx paboTtax ¢ O. [TpusyLKmum
V. S. Berezinsky, O.F. Prilutsky
Pisma Astron. J. (USSR) 3 (1977) 152
Pisma Astron. J. (USSR) 3 (1977) 267
Proc. of DUMAND Summer Workshop / Ed. A. Roberts, (1976) 229.

Pulsars and Cosmic Rays in Dense Supernova Shells
Astron. and Astrophys., 66 (1978) 325

B.C. paccKa3aJ/l, KaK BOO3HMKJIa naesa HEMTPOHHOI 0 BbIX04a YCKOPEHHbIX MPOTOHOB
N3 3aMarHM4YeHHon obnacTmnm monoabix NysbcapoB. OHa NpuLia BO BpeMS
coBMecTHoW nporynku B Uamannoso, B Mockse. FoBopuam Hanepebon...
[eHepauuns pp— n's — v’s B MI0THON 060/104Ke (KOKOHE), CKPbITblE€ UCTOYHUKWN.



BuTanuit llasapesud, kKakuM st €ro 3Harn 1 KakumM NomHo

B. BepeanHcknin

HayuoHnanenas nabopamopus Mpax Cacco (Mmanus),
HHemumym adepHbix uccnedogarul PAH

B moeit xusHu paboTa c Butanuem JlazapeBudem u nudHas ApyxGa ¢ Hum
(HaLm cembu cBA3aHL! APYKEON) ChIrpani rpoMaiHyto ponb. [Jeno He TonbKo B ToM,
YTO A NpUHagnexan K ofAHOM W3 LWKon, co3gaHHeix BJ1, chuanke KocMUYEcKUX nyyei, u
yto A paboTan c BJ1 u ero rpynnoii B 3Toit o6nactu. MMaBHoe B TOM, 4TO A yBUgen
HOBbIA CTUNb, KOTOPLIV A Hassan Bel «GecchopmynbHO aTakol npoBnemel». A cam u
HE MNbiTanca KonMpoeaTk aTOT METoA, ANA 3TOr0 HYXHO UMETb, Kak ckasan noar,
«Npo3peHuii AWBHbIA gap». BIl ymen yBuaeTs HOBYHO NpoBneMy unu pelunts
CyLLecTBYOLLyt0, CyLlas yYyxoit goknad. Y Hero 6bino «BokoBoe 3peHuey, LUMPOKUA
Kpyr accounaumii, n Bcé ato none BbINo OTKPLITO, KOrAa OH CNyLLAn Yyxoi AoKMag, wiu
AUCKYTUpOBan Yy)kyto naeto. 3TOMy He HayYMLLILCA, HO A Npuy4un cebs, cnywas Yyxue
[0oKNaabl, NOBUTL cnabble OTTONOCKU HOBLIX MAEA UMK aHANOMUIA, U HE CTECHASACH,
OTKNIHATLCA U AyMaTh O HUX, 3aKpennsas B cBoel NaMaTh U cosHaHuu. U B aTom |
BuxKy Wkony BIl. Cam oH HeMeaneHHo, Kak Tenepb roBOPAT, «O3BYYMBANY CBOM MbICMK.
Mo aTomy nosoAy oH roBopun, a MOXeET BblTb U HanUcan, YTo 3a HegepXaHue Mbicnu
noTaéHHo, B MOMOAOCTU €ro HasblBanu BbICKOYKOMA, a B CTAapocTy reHnemM. U pobaensn,
«a B CYLHOCTUW A HE U3MEHUNCA».

BJ1 no6un rpomornacHo coobLaTte 0 cBoMx cnaGocTsax kak hruanka-TeopeTuka u
0TpUUATL CBOW 3acnyru («A Toxe 0 aToM unpukHyn»). Ha camom fiene ero Hexenaxue
BBA3LIBATLCA B AeTanbHbIe U CROXHLIE BLIYUCTIEHWUS YACTO NOKOUMUCE Ha CTPEMIIEHA
BbIABUHYTb AEI0, HE 3aTYMaHEeHHYI0 BblYUCNIEHUAMU. A TO, YTO OH YMen ux Aenats,
Korga aTo Gbino HeobxoauMo, BUAHO, HanpuMmep, no ypaeHeHuto MuHabypra-Navgay u
opmannamy BbICLLKX CMIUHOB.

Bl BbIABUHYN rpaHAMO3HOE KONWHYECTBO HOBLIX el B caMbixX pasHbix obnacrax
uanky, Gbin NepBLIM B KONMYECTBEHHON pa3paboTKe OCHOB MHOTUX HOBbIX
HanpasneHui, OH co3aan HECKOMNBLKO LLUKON B TeopeTudeckol ranke. GUsnkv Takoro
DaHra poXoanuck benko B MUDOBOW UCTODUW

Vitaly Lazarevich, as I knew and remember him
V. Berezinsky
From the book “Vitaly Ginzburg in recollections of friends and contemporaries”

P.N. Lebedev Institute of Physics 2011, p. 46 — 50

My work with Vitaly Lazarevich and my personal friendship with him (our families were
tied with friendship) played a tremendous role in my life. It is not only that I belonged to
one of the schools created by VL, the physics of cosmic rays, and that T worked with VL
and his group in this field. The main thing is that I saw a new style, which I would call “an
equationless attack of a problem.” 1 did not even try to emulate this method; for that one
would need to have, as A.S. Pushkin said, “a miracle gift of providence”. VL could see a
new problem or solve an existing one while listening to someone else’s talk. He had a “side
vision”, a wide circle of associations, and all that field was open when he listened to a talk or
discussed somebody’s idea. This is not something one can learn, but I taught myself to hear
the faint echos of new ideas or analogies while listening to other people’s talks and without
being embarrassed to “switch off” and think about them, securing them in my memory
and consciousness. In that 1 see the school of VL; he himself immediately “sound-tracked”
his thoughts. He used to say that for this “incontinence of thought” people secretly called
him an upstart in his youth and a genius in his old age, adding “but in essence I have not

changed”.



My meeting with D.V. Skobeltsyn.

For the first time I met Prof. D.V. Skobeltsyn very early, when I was a
student of the Moscow University. As a student of G.T. Zatsepin, I had an
access to FIAN. It had, as has it now, two entrances, the main one from the
Leninsky Avenue, and another one from the Vavilov street. The entrance for
private cars from the Leninsky Avenue was forbidden.

One day, entering FIAN from the Leninsky Avenue I met in the yard a
big limousine ZIS-110, which could be used only by highest rank leaders of
the country. The limousine stopped at the Institute building, but no one left it.
Then rapidly the chauffeur appeared and opened the back door. A very unusual
person exited the car. He was a tall, strong, gray-haired man, keeping of that
time. He had a long elegant coat,accordingly the fashion of that time.

Seeing my bewildering, somebody behind me promptly said: ”This is our
Director”.

In Russia it is not a custom for a student to say "hello” to the Director or
to a famous professor of the Institute, unless they met and spoke before. Once,
with my friend-student we met Professor Skobeltsyn at the Institute entrance
and passed by without greetings.Thinking a bit I asked my colleague: why we
did not say "good morning” to the Director? After a short consideration my
friend answered: " Then why you don’t say "hello” to the Lenin’s monument at
the entrance of FIAN every morning?”

[

In my case it was the time of getting my first permanent position in FTAN.
This appointment was questioned by the special service because of the impris-
onment of my parents in 1937. However, formally this decision had to be taken
and signed by the Director of the Institute.

As Prof. G.T. Zatsepin told me much later, Skobeltsyn in his presence read
attentively the prescription concerning me, then silently took his famous Rollex
fountain-pen and wrote "to enlist, Skobeltsyn”. Then he cunningly glanced at
Zatsepin and asked him with a smile: ”Am I still the Director?”

My visit to D.V. Skobeltsyn.

Thanks to my age, at present I am the only alived Russian physicist who
was speaking with the great Russian scientist Dmitrii Vladimirovich (here and
below DV) Skobeltsyn.

In fact I met him twice, and these two meetings were separated by a few
days.

The first invitation (19707) was confusing.

I was working at home when the phone ringed and a women voice asked:

— Veniamin Sergeevich?

deflected in a wrong direction. In our conversation with DV I mentioned that
three positively charged electrons were found. DV corrected me, saying "two”.
I said:

— In the journal "Reports of the Academy of Sciences” you wrote ”three”.

He smiled and answered:

— Later I've made a new analysis and excluded one event as unreliable. It was
published later, after my coming to Moscow.

I remember that I asked DV:

— Why you did not continue your measurements on coming back to Moscow?”
The answer was interesting;:

— The cloud chambers were very complicated to run, and there were just a few
persons in the world in which hands the cameras were functioning reliably.



The Great War |l

MOSCOW, DECEMBER 1941: GUDERIAN, KATUKOV AND MYSELF. HITLER’S ASSAULT TO RUSSIA AND MUSSOLINI CONTRIBUTION

This part is written for a foreign, mostly Ttalian, reader. Tt is a mixture of history from Plan Barbarossa assumed the beginning of the war with Russia on May 15, 1941, when

reliable documents and recollections of a 7 year old child. Talking with my Ttalian friends ground in Russia becomes dry enough for heavy tanks. On October 27, 1940 Hitler obtained

during 27 years of my living in Italy I discovered that their knowledge ahout the Battle for the secret information that Italy starts very soon the war with Greece. He sent a telegram

Moscow with Hitler’s troops in winter 1941 is very far from reality, and the name of colonel to Mussolini and made the urgent appointment with him in Florence next day. He arrived

. there in the morning of October 28 and met Mussolini who said: ”"Our army entered Greece
Katukov is perfectly unknown.

) o i . at 6 o'clock taday. Don’t worry, everything will be finished in a few days”. In a few days
I was evacuated from Moscow in the beginning of December 1941 with a kindergarten
Mussolini asked Hitler to help Italian army and to enter Greece. The beginning of the war
which I attended, and this evacuation was organized by the Moscow administration. Con-
with Russia was postponed until June 22, 1941. (This story and dates are taken from the
nection with general Heinz Guderian and colonel Mikhail Katukov needs explanation. ) ) )
book of Raymond Cartier " Secrets of the war. By materials of the Nuremberg trials”).
My parents were mobilized in the beginning of war, the father as a retired officer (the
v P W “ & § of wat, ( The consequences of this six-week delay were very dramatic for Germany, because Gud-
captain) and mother as a medical doctor to serve in a military hospital. My sister Yulia

. . . FROM MOSCOW TO SIBERIA AND BACK
and 1 were moved to aunt Rosa, the sister of our mother, who lived with her 11 year old

daughter Victoria (Vita) in a small, 12 m® room, in a big municipal apartment. I was evacuated from Moscow to Lenin-Kuznetskii (Siberia) just before the temperature

The war started with the attack of German troops on June 22, 1941, without declaring reached its minimum. It was the last train with children, my sisters, Julia and Vita, left

. . . earlier. My aunt Rosa said I am too small (7 years old) to travel without mother, in spite
the war. The German tanks moved especially fast through Ukraine. On the morning of ? @y ) " P

. . . of my bitter experience at 4 years old. This time she managed to get the position of head
June 22, Molotov told the population by radio about the German sttack. Stalin was a few of the train-echelon with a strong obligation to be back to job in 7 days. As I learned later,

days later and very unexpectedly he addressed the audience: "Brothers and Sisters” (like our train was fired by a German plane in spite of Red Cross signs on the roofs of the train.

priest in the church), instead of traditional " comrades”. It stopped, all children were pushed out of the wagons with cries: "run, run!” T was running

with others, when somebody pushed me down and fell on me to protect from bullets. It was
my aunt. The wagon roofs had small holes from bullets.
We reached Lenin-Kuznetskii and it was as cold there as in Moscow. We easily found

the big house given by the town to children from Moscow and among them I saw to my



XOpOLUO 3Ha1 aHIMJIMUCKNI - KOJINern ga)<e npocuan noacrtpaxoBaTbh UX Ha KOHpepeHUnsx.
Obnagan NCKNYNTESNIbHON NaMATbIo. MOr Han3yCTb YNTaATb AJIMHHbIE CTUXU N NPO3Y.

Ha baHKeTe B HOpBEXCKOM TpoHAaxanMe BOpyr Havas 4yntaTb [NywKnUHa, 1 NPoCTO 3aBOPOXKWUII
NMHOCTpPAHLIEB KPAaCOTOW 3BYy4YaHNA CTUXOB. bbla1 mMaTpnoTOM.

B aBakyauuu 6121 B 0O4HOM AeTaomMe C apTuctom Mropem Keaweén, rae
MNO4PYXWNIJICA C HAM.,

B toHOCTWM 6bI1 04EHb CNOPTUBHLIM NapHeM. Mpuxoamnocb MHOro ApaTbCa B AeTcTBe ,,A40
nepesom Kposn“. loMmon Npnxoann B pa3opBaHHOW odexae, HO HAKOrAa He »KaJsioBaJiCcs.

Nrpan B oyTb0ON 3a MOCKOBCKUK obnacTHom CnapTak. TpeHep pyra 3a To, 4TO MHOrga oH
NPONyCKan TPEHNPOBKW MU3-3a MOAFOTOBKU K 3K3aMeHaM - ,Tbl Ctofa 4TO, NpUwén B pytbon
nrpaTb, WK epyHOOon 3aHMMaTbLCA!” HOo y4usica Ha oTAMYHO. HehpuT oCcTaHOBWUA ero
CMOPTUBHYIO Kapbepy, bbls1 Ha rpaHn - HO BbXWT!

HecmoTpsa Ha HebackeTbonbHbIM POCT, urpan B backetbonbHoMm kKomaHae MI'Y, obnanan
TOYHbIM AasibHUM BPOCKOM, Dbl pa3bIrpbiBatOWLNM UTPOKOM.
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Kak pa6oTaeT dmank-TeopeTuk

B. bepesunckui

116 Haneuarano B razere UTHD «/lroan 1 cnektpeiy, 1965,

KO puii K Buraanii Ia uyk, Hukoaaii Padornos, Baagumup Typunn: «PHINKH NPOIOJERAKT IIYTHTE? 140

51 Beerza ayman, XOoTd M OIACANCs BbICKA3BIBATE 3TH MBICIH BCIYX, YTO TEOPETHK HE MIpaer
HUKakoil pomu s dusukd. llpy Teopermkax 3To roBopuTh onacHo. OHu  yOemIeHbl, uTO
IKCHEPUMEHTB! HYIKHBI TOJIBKO JUISL TOIO, YTOObI NPOBEPSTL PE3YILTATLHL HX TEOPETHUECKHX BLIBOOB,
XOTs Ha caMoM Jene Beé 00CTOUT Kak pa3 HaoOOPOT: 3aKOHBL YCTAHAB/INBAIOTCH SKCIIEPHUMEHTALHO, @
TEOPETHKH HX TOJILKO HOTOM ODBACHAIOT.

A 00BACHUTE, KAK U3BECTHO, OHM MOI'YT J11000i pesyibTar.

OjHazBI Mbl 3aKOHYHIN BAXKHBIH IKCIEPUMEHT 110 OIPEAEISHHIO COOTHOLICHUS MEXY ABYMs
¢pusnueckumy BenuundaMu 4 u B . 5 dpocunes k rene)OHY H IO3BOHHI 3HAKOMOMY TEOPETHKY,
KOTOPBIH 32 HUMAICSH TEM KE BOIPOCOM.

— Bonoaa! 3akonuninu! 4 okazanocs donsuie B !

— D10 coBeplueHHO HOHSTHO. Bel Mornm u He jenars Bawero oneita. 4 Ooaswe B no
CHIEAYIOLINM IPHYMHAM. . .

— Hauer! 5 passe ckazan: 4 donsuie B 7 5 orosopuics — B donbie 4 !

— Toraa 510 TeM Gonee NOHATHO. 0 BOT moyemy... 117

Teopernkamu ODBIMHO CTAHOBATCHA HeyNauHHKH-IKCIIEpuMeHTaTopel. Emé cryaenramMu oHH
3AMEUAlOT, YTO CTOHT MM [POCTO HA NATh-JECATh MHHYT OCTAHOBHUTBCS OKOJIO JIH0OOro npubopa — u
€r0o MOMKHO JJaKe He [IPOBEPATE, a IPSIMO HECTH HA CBAIKY. DTO NPecieiyeT UX BC KU3Hb, OJHaM b
[oc/le CeMHHApA W3BECTHLIH HeMmelkuil Teopernk 3omMepdelbjl CKasajl CBOHM CHYLIATENIM: «A
Telepk NOCMOTPHM, Kak jelicTByer npufop, HOCTPOCHHBIH HAa pa3zobpaHHOM HAMH [PHHLIHIEH.
Teoperukn rycbKoM npocouminck 3a 3JommepdenbioM B 1a00OparopHio, MOCHUMAIM OYKH H
NoHUMAaloNle yeTasuincesh Ha npudop. Cnerka nodnenesmnii 3oMmep e TOPKECTBEHHO BIJIIOUYHII
pydunsuuk. .. [lpubop cropen.

B pabore Bcex TeoperHkoB ecTb ojHa obwas 4depra — oHU paborawT no-pazHomy. He
noayMaiite, Yro s Xouy CKasarhk 4ro-HUOYIL Xopoluee o6 ux pabore. ¥V MeHs TONO U B MBICIISIX HET.

B.C. obnagan ncknto4YnTenbHbIM YyBCTBOM tOMOPa,

TanaHToM nucaTensa (, Pn3nky NnpoaosHKaT

LWy TUTL"), b1 LLeHNTeNieM NCKYCCTBA,
KoJllekuoHmnpoBan (BmecTte ¢ cynpyromn KOnmnen)
XXUBOMWUCb, B TOM 4ucCne ,pycckunm asaHrapag”,
nobun aHTuKBapuar.

Opy>Xnsa CO MHOrMMN U3BECTHLIMN apTUCTaMU,
niTtepaTtopamMu, MmoaesibepamMu, y4€HbIMIN. Bo
MHOrom - 6naronapsa CBoen cynpyre, Kotopas BCHO
>XU3Hb BblN1a ero onopown, HO He Ha A0JIro
nepexwsna ero.

OH 6b11 MPOCTO 0Y4EHb NMHTEPECHbLIM HYeJI0BEKOM,
obuieHne ¢ KoTopbiM BbINIO pocKoLWbio. N4
6oNbLWKMHCTBA PMN3NKOB B MmUpe OH Bbis1 n3BecTeH
MPOCTO KakK BeHs. YBblI...
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V.S. and A.Yu. Smirnov V.Dokuchaev, M. Teshima, V.S.
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CBeT/laHa IBaHOBHa
[puropbesa

y
O

CeT/laHa iBaHOBHa [ puropbeBa

Anekcen CemMéHoBnY ManbrmH

BadecnaB MBaHoBMY [JOKy4aeB

(Small-scale clumps of dark matter, C Muxasnem Kaxenbpucom, LNGS

SUSY DM annihilation...) (Supersymmetric superheavy dark matter,
Ultrahigh energy cosmic rays spectra in
top-down models...)




Cnacu0o 3a BHUMaHue!
N 3a naMaTb O BeHe.
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PAQO nuclear trractions
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MockBa, laHnnoBckKoe
Kaagbulie
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