





B 2009 r. CtuBeH XOKMHIr octaBuUI
JlykacoBckytro Kacdpenpy
KemOpuaXckoro yHmuBepcurTeTa,
koTopyro ¢ 1669 r. no 1702 r. 3aHnman
Ucaak HbOTOH. XOKUHI 3aHUMan aTy
kadenopy c 1979 r.
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0. M. CrenanoBCKuM

Huroronn XX Beka

Kax cxasan [{xoncon, ecnu Bol 3naeme, wmo 3aempa ympom Bac
nogecam, amo nomozaem Bam xopowo cocpedomouumnca. H on
(Cmugen) dedcmaeumenvho cocpedomouuics Ha ceoel pabome
mak, Kax, f OymMar, ne cmoe Obt CocpedomouumbCca @ NPOMUGHON
cayuae... Hem, nem, 2 ne mocy nazsamns maxyio 60,1e31b yoauen.
Ho 0as neco amo bvlio menvwen 6edou, wem 6o 6bt 018
MHOZUX Opyeux odel.

Hisobenv Xoxune (mams Crmucena Xoxunza) o0 ¢
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IOPUIA CTEMAHOBCKUIA

CTUBEH XOKWHT:
[EHWI NOHEBOJIE

TENEPb §1 OMPEOENEHHO CHACT/IMBEE. PAHbLLE
XU3Hb KASAJIACb MHE CKY4HOW. HO MEPCIMEKTW-
BA YMEPETb PAHO 3ACTABWJTA MEHSA MOHSATD, 4TO
XU3Hb CTOUT TOIO, YTOBbI XWTb. / C. XOKUHI



3auem, Kak TyNbLCKuW 3acenarenb,

A He nexy B napanuye?

3a4em He YYBCTBYIO B rnyie4ye

XOTb pesmatnama? — ax, Coznarens!
A MONOA, XM3Hb BO MHE Kpenka;
HYero mHe xpartbh? Tocka, Tockal..

A. C. MNywikuH




Pactywuun aecdomumt nopsaaoyvyHoCTU B
yenoBe4YecKkom odOLecTtBe — 3TO
ononornyeckasa 3aKOHOMEpPHOCTb:
BHYTPUBMAOBOU OTOOp B
yeryioBe4YeCcKomM coobOLuecTBe noaaBnseT
NopPAOOYHOCTb U nooLwipseT
HakKonuTenbCTBO, TLLecrnaBsue,
arpeccuBHOCTb U Apyruve, He
yKpalwlarowume YyerioBeka 4eprbl.

K. llopeHy



CokpywaTtbCs, 4YTO JII0OAN IrOUCTUYHbI U
BEPOSIOMHbI, TaK e rnyno, Kak
XXanoBaTbCH, YTO MarHUTHOE Nnorsfe He

pacTeT, eCli1 POTOpP 3NEeKTPU4YeCcKoro
nonsi paBeH Hynlo.

. PoH HenmaH



... €CJIN NI0OU BCe XXe YHUYTOXaAT apyr
apyra, To BceneHHas He NponbeT HaA
HUMM HU eAUNHOM cre3bl.

A. OUHWTENH



OpgHako rpaHuvL, OHU He nepexoanT, TakK
KaK OHU NULLEeHbl A3blKa, KOTOPbIN
no3Bosinn Obl UM NPOBO3rNacuUTb
MbITbe 0aHaHOB HPaAaBCTBEHHbLIM
NMPUHLMIMOM, @ HEMbITbE — ONAaCHOW
epecbHo.

A. Kectnep o6 obe3sbsiHax



... Niob6aga 6onbLwaa KoMnaHusa, NyCThb
Aaxe cocrosilas u3 cambix
CUMNATUYHLIX NOAEen, No CBoOemMy
HPaBCTBEHHOMY U YMCTBEHHOMY
YPOBHIO HarlOMUHAaeT HeyKJiloXxee,
Tynoe u 35iIo6Hoe XXMBOTHOE ... Senatus
bestia, senatores boni viri (CeHaTt —

3Bepb, CeHAaTOpPbI — NOPAAOYHbIE
nogu)

K.l KOHr



Brnaanmup NMaenoBn4 3chponmMmcoH

1908-1989



[Toyemy yenoBek B obOLiem u uenom, B
cBoeM OOnbLUMHCTBE U B OONbLUNMHCTBE
NOCTYNKOB, BOMNMPEeKN BCAKOU NTOrmKe m
34paBOMY CMbICIly, BONPEKU BCcemy
pewunuTenbHO BCe-TakKu NOPAA0OUYEH?

B. . 3dponmcoH



B cdbeBpane 1948 r. B. 1. 3¢oponMCOH ObIN U3rHaH u3
XapbKOBCKOro yHuBepcurteTa 3a "pabonencrtso
nepej 3anagom, 3a NOCTYNKM, nopoyawme BbiCokoe
3BaHue npenopgaBsatens BbiCLUeM LUKONbI", B Mae
1949 r. ObIN apecToBaH «3a TYHeSAACTBO» VI ocyXxaeH
«3a kneseTy Ha CoBeTckyto Apmuio». (B KoHue
BOMHbLI, B [epmMmaHun, OH nogan panopT HavYanbLCTBY
O TOM, YTO COBETCKMEe congaTbl HACUNMYIOT XXEHLUUH U
AeTeU, Bbi3biBasA 0OXXeCTOYEeHHOe CONPOoTUBNEeHne
HeMueB, 3alMLiaBLUUX YeCTb CBOUX XXEH, cecTep U
podepen. Korgpa CtanuHy oonoxunm od6 aTom, oH
ckazan: «llyctb pebaTa norynsoT». «PebsTa
norynanuy», a B. . 9dponmcoH nonyuun 10 net
narepemn.)



3pa A B3an AdpponmcoHa Ha Kadpenpy
AoueHToM. HyXXHO ObINno B3ATb ero B
300J710rM4YeCKMn mysen. dkcnoHatom. U
HanucaTtb:

Vir bonus — Yennoeek nopsiooYHbIU
BbiMuparwLwian BeTBb
OxpaHsieTcA 3aKOHOM

3aBenyrowmm Kadeapou
AapBuHu3ma u reHetuku XIy
Unba Muxannosuy lNonskos



N3yyeHue 6uoecpadhuli u namoepaghu
2eHuUee8 8cex 8peMeH U Hapodoe
npusoodum K HeyMoJIUMOMY 8bI800Y:
2eHusimu poxxodaromcsi. OOHaKoO moJibKO
HUYMOXXHO Masiasi 00Jisl
Hapoduswuxcsi nomeHyuasibHbIX
2eHuUee8 8 2eHuUee8 pa3susaemcs. A us3
NMooOJ/IUHHbIX, HECOMHEHHbIX 2eHUes8
JTUWb HUYMOXKHasi 00JIsl peasiu3yemcs.

B. . 3dponmcoH



[[eHUn poxaarTca B nponopunu
1: 100 000,
HO TOJILKO
ogHomy u3 100
noTeHUManbHbIX FreHNeB
yOaeTcs peanu3oBaTbCHl.



The Madness of
Adam and Eve: How
Schizophrenia

Shaped Humanity MD\ -+ E\/ﬁ

DAVID HORROBIN

' .




Ooub [xenmca [xouca Obina Wn3oppeHNYKou.
CbiH AnbOepTa IUHWTENHA ObIS LWWN30hPEHUKOM.
Matb Kapna 'yctaBa FOHra, no-emgumomy, o6bina
wusodpeHnykon. MHorne us poacTtBeHHUKOB
domnocoda beptpaHa Paccena Obinu
wnsodpeHnkamun. [letm HeCKONbKUX HeaaBHUX
HobGeneBckux naypeatoB - wn3odpeHnkKn. >XoH
Haw, HoGeneBckun naypeat no akoHomuke 1994
roga - LWM3ogpeHuK...



Cnucok nNU4YHOCTEU, NPOABNABLUUX
LWM3ohpeHnYeCcKme Uunm Wn3oTunm4yeckKkme
yepTbl o4eHb obowupeH: JoHnueTTHn, LlymaH,
beTxoBeH, bepnuo3, LLlybepT, BarHep;
boanep, CTpMH6epr CeudT, Lennnu,
fenbpepnuH, Mo, Oxowuc, Noronb, I'eMHe
TeHHUCOH, Kacha [MpycT; KaHT,
BMTreHmTeﬁH NMNackanb; OMHLLITeH
(cuHppom Acneprepa) HbI-OTOH dapapen,
KonepHuk, JinHHen, AMnep, Sp,MCOH
MeHaenb, [lapBuH... HekoTopble u3
LUKITOTUMUYECKUX anHOCTeﬁ: BanpoH,
XemuHryaun, Konpaa, Konbpuax, LUunnep,
banb3ak, [InkkeHc; Padhaans,
MukenbaHpgxeno, BaH 'or; leHOoenb,
PoccuHu, Yankosckum, LLloneH...



A BRIEF
HISTORY OF

’ =
W.HAWKING
INTRODUCTION BY CARL SAGAN
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I'eopr Kpucro¢ JInxrendepr
1742-1799

B HacTosiliee BpeMsi MOBCIOAY
CTPEMSATCH PACHPOCTPAHATH
3HAHHMSA, HO KTO 3HAET, He
MOABATCS JIK Yepe3 ABa-TPHU
CTOJICTUS] YHUBEPCUTEThI JJIsl
TOT0, YTOOBbI BOCCTAHOBUTH
ObLI10€ HEBEKEeCTBO.



Cepin SCEPTICA
KHuxka |

CTIBEH FOKIHI

KOPOTKA

ICTOPIA

HACY

BIA BEIMKOIO BUBYXY
A0 YOPHUX AIP




http://iIssuu.com/pubkis/docs/



Cepia SCEPTICA
KHumxa |

CTIBEH FOKIHI

KOPOTKA

ICTOPIA

MRCY

B1A BEJTMKOTO BUBYXY
A0 YOPHUX AIP

Nepexnad 3 an2mGcsxol

2015
K.LC.




QELLO MPO FOKIHTA,
00 KHUXKY TA YOPHI AIPH,
O HE TAKI BXE /1 YOPHI

Ax crazae JIoncon, AKGo 61 IHACME, 1o 6aC 3A6MPa 8Panyi no-
gicamb, ye donosmazae sam doope 3ocepedumucs. I sin (Cmisen)
QUICHO 30CEPeOUsCR Ha Ceoll npayi mak, AK A 2adaw, He 3miz Hu
socepedumuces v npomusromy pasi... Hi, ui, # we smoncy nassamu
twzo xeopoly yoauew. Ane 0ar ubozo xeupoba Gyia MeHI A1
XOM, Nide 0aR Ginbwocmi inux mooel,

I30Gen Toxinr npo cuna

Crigen TOKIHT MaB wmiacTs 3 4BUTHCA Ha 1CH cBIT 8 ciuns
1942 p. 8 Oxedopai, kymu foro marn [306¢n Ta Garpko Dpenk vre-
ki 3 Jonona Bin HiMenekux 6oMB. Byo BiToMo, 0 HiMIL BHpi-
v He GomOrTn Okediopa, 6o itiep Mas nianm 3podHTH B HEOMY
CBOKO PESWJICHTIINO. STk 3rofom obunceine caM TOKIHT, TOTO % AHS Mo~
Oaumii CBIT 1IC ABICTI THESY iTCH. BBakaeTwcs, Mo reHii HapoKy-
HOTBCSL Y TIPOTIOPITiT OJIMH JI0 CTa TUCSHY, | M0 TUTLKH OJHOMY 3i CTa
TIOTCHILIITHIX TCHITB BIAETRCH peanisyBaTics. IBoMcTam THCs9aM
TFOJICH, 10 HAPOIIIIACS BOIHOUYAC 3 TOKIHTOM, NOMACTHIIO: OIWH i3
JIBOX TX MOTEHIHUX reniis peanizysascs. Him srgsnses CTiBeH.

Himo ne nposimano s voHoMy CTiBCHI reHis, Xida KpiM IesKinx
OFHAK: Y IMTHHCTBI BIH PO3BHBABCS HIC MOBLTBHITIE, Hik AlfHINTAiH,
Y IIKOZI BUMBCA 1IC ripiie, Hix HeloTon, a B yHiBepewTeni Gaiiam-
Kysas 1ie Ginbie, Hik Fere ui Baiipon. Mokanso, mo Crisen To-
KIHT TPOXH XH3YETHCS, KO PO BCE 1IE PO3TIOBIIAE, alle 110 Kpauie,
HUK TIOTYTTS TYMOPY, MOKE THATPIMYBATH XBOPY JIOIHHY, XBOPOOa
AKOT MA€ CTPaNIHY HasBy — Oivnutt amiompodui ckaepo:? Biano-
BUIb HA ¢, 3aBaocs 0, pHTOPHIHC MHTAHHS €: 1IC Kpauie OesHa-




12 Koporka ictopis uacy

(«Bubyxu vopnux 0ip?») wamiimos 10 Haykosux oidniorex Pausu-
cbkoro Corosy. Mazio komy NoumacTwio noroprarn ueit Kypua i no-
Oaunty [OKIHTOBY CTATTIO (ABTOP UMX PAUKIB OYB OAHUM 3 TAKHX
LWIAC/IMBLIB): AKYPHAT PAIITOM 3HIK. XTOCH Myke sHauunii y Mocksi
HaKkasas cxoBary BCi AypHam «Hetvey 3 TOKIHTOBOIO CTATTCIO, AKI
norpanmin y Pagsmcsknii Coto3, y ceiidm pesknMHNX BLUIUTB opra-
HiB Oe3NCKN Ta HIKOMY He BHIaBaTn 6e3 ocobimsoro noseoiy. Kyp-
Hanm 13 crarreio TOKIHIa 3aHeC/H B HOPHHIT CUHCOK | HIKOMY HC BH-
aasanun. Tomy, X10 BeTHr iforo noSaunmi. OyII0 SCHO, B HOMY Clipa-
Ba. Y 3i0macHoMy KypHali Ha cropinkax 2-3 Oyna HajpykoBana
JYHCE «HEOC3NCYRA» U1K YHTAYIB CTATTS AHNIICHROT KypHaicT-
ki Bipn Piu «/Ipomecm cmocosno emizpayit 3 Puosncskozo Coio-
ay» (Vera Rich, «Protest about emigration from the Soviet Union»).
B crarmi posnopiganocs npo ronoayanns. wo orojocuin B Mocksi
CBHI HAYKOBUI-EBPET, AKMM 3a00poHsm BHiXaTH 8 [3paiiik, ituiocs
TAKOK [PO PisHI THINT HENPHBAGIMBI PCH, 1O CTOCYBAIHCH eMiTpa-
uii 3 Pagsneskoro Coiosy. HeriZzoMo, u# 1010MOI71a KOMYCh U CTaT-
TS HOA0ATH TPYAHOLL 3 BiA'310M B [3paine, ane craia Bona BiLro-
2 HELOCTYIHOI0, MAOyTh 1 TCNEp JICKNTE Y THX CAMIX «PEIKHMHHXY
ceifpax. Asie B Hamn aui Bee crano nadararo npoctime: 6es Oyib-
SKHX HCPCUIKOL 32 KiZIbKA CCKYHIL, KOAKCH MOWKE OICPAKATH Hepes iH-
TepHeT 1 erarmio nani Bipu Piv', i Tokinrosy. saiamsuim skypHaio-
Bl «Hetren e 1o 32 1onapy 3a KOKHY CTATTIO.
Saranpopmsnano. wo Tokinrosa crarrs 1974 p. npo ksanTose
BHITAPOBYBAHHSA HOPHIX Aip — NepiiHa Teopetnynoi dismkn XX ¢ro-
piuus. Biakpurs Fokinra. wo vopni dipu e maxi éxce 1 4opii, 1 no-
Jaibii Horo 0CHrHeH s B 10CIKCHHI KBAHTOBUX [IPOLECIB Y pati-

' Bipa Piy (1936-2009), aHraificuKa KypHanicTka, NepPeKknasiayKka, NoeTka, We Ais4uu-
HOI) 3aKOXaNaca B yKpaiHcuKy Mosy | B YkpaiHy. Ha il Gamanna il Hasite noxosano
& KaHesi, 6ina morvnnu Tapaca Wesuenka. «lle Gyno & Xaidi, — 3ranysana ofHo-
ro pasy nai Bipa, — odiuep opranis 6e3neku nposoaus 3i Mroio 0008"A3KOBY
ANA ulel kpaiun cnigbecigy. Min Hac po3aMoBK BUABINOCH, O A 3HAK0 YKPAIHCLKY
MOBY. «Ane YoMy, — 3A1BYBaBCA Odiuep, — YOMy BY ENBYUNK YKPEIHCbKY?» —
«flna Toro, wob nepexnacru Weeuenkas, — signosina A. Ha romy cnisbecipa
3aKiHuunach. Konu oro cekpetapka NPUHECNa TICTEYKS | Yan, My BxKe cnisany,
AK Opart i cectpa nicna noBroi poanyku, «Peee Ta crore...s, «dymu moi...», «TeTob-
MaHW, FETEMAHK,..», «Teye BOAA...» Ta We WOk, wo mormm 3ragarn, Ogiuep Hes-
neku I3painio, Akui HapoauscA B Kuesi, Ginblue He 3aNUTyBaB, YoMy A BUBYMNA
ykpainceky»(http://tyzhden.ua/Publication/3594).




[lle onHe nepeadayeHHs 3arajabHO1 TEOPIi BIIHOCHOCTI TOJISTa€e
B TOMY, 1110 MOOJM3Yy TAaKOr0 MaCHBHOTO Tijia, sSIK 3eMJs, Yac CILIU-
Ba€ MOBUIbHIIIE. [[e MOXKHA MOSACHUTH 3B’ SI3KOM MIK €HEPTIED CBIT-
Ja 1 MOro 4acTOTO (TOOTO YMCIIOM XBHJIb CBITJIA 3a CEKYHJY): IO
O17bIIIa €HEPris, TO BUIA YyacToTa. CBITJI0, MOMIMPIOIYHCH YTOPY B
rpaBITaLIiHOMY 101 3€MJIi, BTPAa4ya€ €HEPrito, 1 TOMY HOIro 4acToTa
3meHIyeThes. (Lle o3Havae, 1110 TpOMIKOK Yacy MK JIBOMa CYCI-
HIMU IPeOCHAMHM XBUII 301Ib1IyeThes. )" CriocTepiradesi, Skuii 1ie-
peOyBae Ha BHCOTI, 3JaBaTUMETHCS, 1110 BHU3Y BCE B1A0YBAETHCS MO-
BUIbHIIIIE.

' lllo yacToTa CBiTNa 3MEHLWYETLCA, KONW CBITNO MOLUPIOETLCA BropY, — TBEPOKEH-
HA XxnbHe. CnpaBgi, «Wwo BuLLa eHeprif, To 6inblua yactoTa». Ane Npo AKy eHep-
rito MaeTbCA y KBaHTOBIN ¢i3nui? MNMpo noBHy eHeprito! Hanprnknag, AKLWO KamiHb
NeTUTb Yropy, TO MOro NOBHA, TOOTO KiIHETUYHA MOC NOTEHUIANbHA, eHepria He
3MIHIOETbCA, @ TUM CaMUM He 3MIHIOETbCA | YaCTOTa KBAHTOBOMEXAHIUHOI XBWNI,
NoB’A3aHoI 3 KameHeM. CBITNO, WO NOWNPIOETLCA Bropy, BUMNPOMIHIOETbCA 3 MEH-
LLIOKD YaCTOTO, TOMY WO Yac nobnmnsy 3emni cnaneac nosinbHiwe. [laoum xmbHe
NOACHEHHA YePBOHOrO 3CyBY (NOpAA 3 NPaBUIbHUM), [OKIHT MOBTOPKOE MNOMWII-
Ky 6aratbox BeNnMKuX i BUaaTHMX Qi3nKiB, 30Kpema HobeniBCbKux naBpeatiB Mak-
ca bopHa, Pnuapga ®anHmeHa, Bitania I"iH36ypra, AKi, Ha »Kanb, TeX, MOACHIOYMN,
O TaKe YePBOHWI 3CYB, MOPYLYBann «NPUHUNN AnHWTanHa»: «[T0ACHeHHA no-
BMHHO OyTW fIKOMOra nNpocTe, ane He npocTiwe». — [Ipum. K0. CmenaHosecbKo2o.




[3 TOKTPpUHOK HAYKOBOTO JIETEPMIHI3MY KATETOPUYHO HE MOTO-
THKyBaAJIUCA O0araTo JTIOIEH, sSIK1 BBaXKaJlH, 110 Ta 3a31Xxa€ Ha boxky CBO-
OOy BTpy4aTuCs B CBIT, aJi€ J0 MoYaTky XX CTOJITTS BOHA 3aJIMIIa-
nacs 3BUYaiHAM HAyKOBUM MPHUITyIIEHHSIM. OHIEO0 3 TIEPIINX 03HAK
TOT0, IO Bi IIOTO MOIMIAAY TpeOa BIIMOBUTHCS, CTAIM PO3paxyH-
K1 OpuTaHChKMX HayKOBIIB jopaa Peitni (Penes) Ta cepa JIxeiiMmca
JI>xuHCa, K1 BKa3alu Ha T€, IO rapsaumii 00’ €KT, ad00 T1LJIO HA KIITAJIT
30p1, IIOBUHEH BUIIPOMIHKOBATH eH-eprilo 3 HECKIHYCHHOK 1HTCHCHB-
HICTTO. 3T1JTHO 3 3aKOHAMH, Yy SIK1 BIDWJIM B TOM Yac, rapsde TUIO MaJjio

"> TOKIHI NOBTOPIOE Ay»e NOLKMpPEHY, BTIM HEKOPEKTHY Bepcito, WO 1 3BMYanHO
MawKe BCi BUKadadi po3noBigalTb CTyAeHTaMm, ane AKa He BignoBiJae CnpaB-
HbOMY PO3BUTKOBI NMogin. Piu y Tim, Wwo npo «be3rny3gnmn pesynbraTt», «ynbTpa-
dionetoBy KaTacTpody» (Cam TepMiH «ynbTpadionetoBa KatacTpoda» BrnepLue
BXWB Naynb EpeHdecty 1911 p.), 3aroBopunu nicna ctatTi [KMHCA, AKa BUALLNA
1905 p., TOX BOHa aX HisIK He Morna BNAnHY TN Ha po6oTy NMnanka 1900 p. Noyat-
KoBa cTaTTa Penesn 3 uiel Temm Bumwnay 1900 p., ane Hi Npo AKy «ynsTpadioneto-
BY KaTacTpody» B Hi He nwnocs, i lNnaHk y ceoix ctattax 1900 p. He NOKNMKaB-
cA Ha PeneAa. MoTtuBauia NnaHKa WoAo BBeAEHHA «KBaHTIB» Oyna iHwa. — [Tpum.
fO. CmenaHoscbkozo.




[I[00 YHMKHYTH IIOTO BIJABEPTO OE3MNIy310T0 PE3YyJbTaTy Hi-
MeLbKUI HaykoBelb Makc Ilmank y 1900 pomi npunycTus'?, 1o
CBITJIO, PEHTI€HOBI IIPOMEHI Ta 1HIII XBUJI1 HE MOXKYTh BUIIPOMIHIO-
BaTHUCS 3 JIOBUILHOK 1HTCHCUBHICTIO, a JIUIIIE TIEBHUMH MaKETAMU,
K1 BIH Ha3BaB KBaHTaMu'’. HaBiTh OUIbIIIE, KOKEH KBAHT Mac IIEB-

'* Y yMTaya MOXKe CKNacTUCA BpaXeHHsA, HibnTo MNnaHK BiAKPWB KBaHTK CBiTNa. KBaH-
™M cBitTna y 1905 p. BigkpmB AnHwTanH. [TnaHkK, AK i BCi Job6pe ocBiveHi Qi3nKu
TOrO Yacy, 3HaB, WO HiAKI KBaHTW CBiTNa iCHyBaTK He MOXYTb. HaBiTb 1913 p., pe-
KoOMeHAaytoum AnHwWTarHa y NpycbKy akagemito HaykK, BiH NMcaB: «[eopito KBAHTIB
CBiTNa He Cnig CTaBuUTU MOMY Y NPOBUHY». [inoTe3a NnaHka cTocyBanaca iHWoro:
eHepria gesknx GisnyHnxX cnctem HabyBa€e ANCKPETHUX 3HAaUEHb, TOOTO KBaHTY-
€TbCA. Tenep Mn 3HAEMO, WO CUCTEM, EHepria AKX KBAHTYETbCA, 6e3niy, ue BCi
aTOMW, MOJIEKYIN, aTOMHI Aaapa Towo. — lpum. KO. CmenaHoecbKo2o.



HacnpaBni 11e He TTOCIIiJOBHO — PO3IIISIIATH CBITJIO SIK TapMart-
H1 siipa B HeroTOHOBI# Teopii rpaBiTaliii, 00 MBUIKICTh CBITJIA CTa-
na*. (I"apmaTtHe Sapo, SIKE JIETUTH Yropy Big 3emii, Oyae CroBUIb-
HIOBATHUCS I JI€0 CUIX TSKIHHSI, BPEILUTI-PEIIT 3yIIUHUTHCS 1 MO-
YyHE MaJgaTy Ha3a/; TO/1 K (POTOH MPOAOBKYBATUME PYXaTHUCh YTOPY
31 cTajaor BUAKICTIO. Toxk K BrjimBac HbIOTOHOBA Ccujia TSAKIHHS
Ha cBITi0?) [lociigoBHa Teopis PO TE, IK CHJIa TSIKIHHS BILIMBAE
Ha CBITJIO, 3 SIBUJIACS Aomipy Todl, konu 1915 poky AlHIITalH 3a-
IIPOIIOHYBAB 3arajibHy T€OPIKO BIJHOCHOCTI. Ta MUHYJIO 111€ YUMAJIO
qacy, MoK 3p03yMUIH 11 HACIIAKH JJI51 MACUBHUX 3IP.

22 Crana WwBKAKICTb CBIiTNA UM Hi, 3anexaTume Bif TOro, AK MM BUMIPIOEMO BiACTa-
Hi. Konu AHwWTanH obuncnioBas y 1915 p. BiaxuneHHs CBiTna rpasitTauiniH1m no-
nem CoHuUA, BiH BBaXKaB, LLO WBNAKICTb CBiTNa Nnobnun3y CoHUA MeHLwa, HiX Bigaa-
nik. Tomy cBitno n BigxmnAeTbea (AK y npr3ami). Cam MOKIHr y CBOIX HayKOBMX Npa-
LIAX BUKOPUCTOBYE TaK 3BaHy MeTpuKy LLIBapywnnbaa, 3 AKoi BunanBeae popmy-
na, AK WBWAKICTb CBiTNA 3aneXuTb Bif BiACTaHi R 4o ueHTpy KynenogibHOi macu
c(R)=c (1 —Rg/ R) ne Rg — TaK 3BaHWM pagiyc LBapuwmnbaa, wo 36iraetbcs 3 pa-
AiyCOM YOPHOT Aipw, AKWO Maca, Npo AKY MAeTbCA, MICTUTbCA Ni4 UMM pagiy-
COM, € — L€ 3BMYaliHa WBWAKICTb CBITNA, KON HeMa rpasiTauii. Ak 6aunmo, npwu
R = Rg WBWAKICTb CBITNA AOPIBHIOE HyNeBi. A NO3afAK HiWO He MOXKHa pPo3irHa-
T OO WBWAKOCTI CBITNA (HaBiTb PiBHOI HyNeBi!), TO HILWO 11 He MOXe BUPBaTUCA 3
YOPHOI Aipw (AKLLO He BPaxOBYBaTW KBAHTOBUX edeKTiB, AK Le 3poobuB [OKiHr). —
lpum. KO. CmenaHo8cbkoe2o.
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they must produce a response in the scintillator comparable
with that produced by a conventional charged particle. As
mentioned earlier, the EAS studied by Ramana Murthy were
almost two orders of magnitude less energetic than those
used by us and also & much smaller time range was examined.
Since the peak in our distribution occurs after the 18 us time
interval investigated by Ramana Murthy, the results cannot
be directly compared. But a statistical examination of his
published data using David's technique indicates that there
15 less than 5% probability that the data is from a uniform
distribution. We note that, subjectively, the ohserved dis-
tribution seems to rise in the period prior to 13 us before the
shower arrival. This is not inconsistent with our observations.

It is pessible than an explanation may be found for these
results without invoking the existence of tachyons. A. G.
Gregory has pointed out to us that fission or spallation in
the interstellar medium or production of associated particles
at the source might account for the correlated arrival of
cosmie rays. We note, however, that unless particles are pro-
duced with closely similar rigidity and velocity vectors they
are unlikely to remain associated for long in the inter-
stellar or source magnetic fields. A clasely related problem
has been discussed by Weekes® in connection with pulsar
periodicities in cosmic-ray arrival times.

We conclude that we have obeervéd non-random events
preceding the arrival of an extensive air shower, Being unable
to explain this result in a more conventional manner, we
suggest that this is the result of a particle travelling with an
apparent velocity greater than that of light.

We thank Dr A. G. Gregory and Professors C. A. Hurst
and J. R. Prescott for comments, Mr K. W. Morris for
advice on statistical analysis, and Ms J. M. Taylor for chart
reading. One of us (R.W.C.) holds a Queen Elizabeth Fellow-
ship. The University of Calgary is thanked for the loan of
equipment,.
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Black hole explosions?

QuANTUM gravitational effects are usually ignored in caleu-
lations of the formation and evolution of black holes. The
justification for this is that the radius of curvature of space-
time outside the event horizon is very large compared to
the Planck length (G#/c*)V'2 = 10-** cm, the length scale on
which quantum fluctuations of the metric are expected to be
of order unity, This means that the energy density of par-
ticles crested by the gravitational field is small compared to
the space-time curvature. Even though quantum effeets may
be small locally, they may still, however, add up to produce
a significant effect over the lifotime of the Universe =~ 10*T 5
which is very long compared to the Planck time =~ 104 g

The purpose of thia letter is to show that this indeed may
be the case: it seems that any black hole will create and
emit particles such as neutrinos or photons at just the rate
that one would expect if the black hole was a body with a
temperature of (x/2r)(A/2k) =~ 10¢ (Mo/M)K where « is
the surface gravity of the black hole *. As a black hole emits
this thermal radiation one would expect it to lose mass. This
in turn would imereage the surface gravity and so inerease
the rate of emission, The black hole would therefore haye a
finite life of the order of 10" (Mo/M)-% s, For a black hole
of solar mass this is much longer than the age of the Universe.
There might, however, be much smaller black holes which
wers formed by fluctuations in the early Universe?, Any
such black hole of mass less than 10** g would have evapo-
rated by now. Near the end of its life the rate of emission
would be very high and about 10°° erg would be released in
the last 0.1 s, This is a fairly small explosion by astronomical
standards but it is equivalent to about 1 million 1 Mton
hydrogen bombs.

To see how this thermal emission arises, consider (for
gimplicity) a massless Hermitean secalar field ¢ which obeys
the covariant wave equationt ¢; wg®* = 0 in an asymptotically
flat space time containing a star which collapses to produce
a black hole. The Heisenberg operator ¢ can be expressed as

R ® = ; lfa + fa}

where the f, are a complete orthonormal family of complex
valued solutions of the wave equation f,...g" = 0 which are
asymptotically ingoing and positive frequency—they contain
only positive frequencies on past null infinity [-545 The
position-independent operators a, and a,” are interpreted as
annihilation and creation operators respectively for incoming
scalar particles, Thus the initial vacuum state, the state con-
taining no incoming scalar particles, is defined by a,/0.) = 0
for all i. The operator ¢ can also be expressed in terms of
solutions which represent outgoing waves and waves crossing
the event horizon:

¢ = ); 1P + Bebt + g+ Gt

where the p. are solutions of the wave equation which are
zero on the event horizon and are asymptotically outgoing,
positiva*frequency waves (positive frequency on future null
infinity I*) and the . are solitions which contain no out-
going component (they are zero on I'). For the present
purposes it is not necessary that the q. are positive frequency
on the horizon even if that could be defined. Because fields
of zero rest mass are completely determined by their values
on I, the p, and the g, can be expressed as linear combina-
nations of the f, and the f,;

P = '2 [aifs + BisFi]  nnd 50 on

The f,, will not be zero because the time dependence of the
metric during the collapse will cause a certain amount of
mixing of positive and negative frequencies. Equating the *
two expressions for ¢, one finds that the b,, which are the
annihilation operators for outgoing scalar particles, ean be
expressed as a linear combination of the ingoing annihilation
and creation operators a, and a.*

b = 'Z (@ua, — Bua')

Thus when there are no incoming particles the expectation
vatue of the number operator b,°b, of the ith outgoing state is

<0 [b*h| 0. > = ); 1841

The number of particles created and emitted to infinity in
a gravitational eollapse can therefore be determined by caleu-
lating the coefficients 8,,. Consider a simple example in which
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the collapse is spherically symmemc The angular dependence
of the solution of the wave equation can then be expressed in
terms of the spherical harmonics ¥, and the dependence on
retarded or advanced time u, v can be taken to have the
form «'* exp (iwu) (here the contimium normalisation is
used). Outgoing solutions py.. will now be expressed as an
integral over incoming fields with the same ! and m:

#e, < f {wuer + BuurFur} do’

(The Im suffixes have been dropped.) To caleulate au. and
Buwr consider & wave which has a positive frequency  on I*
propagating backwards through spacetime with nothing cross-
ing the event horizon. Part of this wave will be scattered by
the eurvature of the static Schwarsschild solution outside the
black hole and will end up on I- with the same frequency .
This will give & 8(o — o) behaviour in au... Another part
of the wave will propagate backwards into the star, through
the origin and out again onto I, These waves will have a
very large blue shift, and will reach I~ with asymptotic form

Cuw ' exp [—iwx " log (v, — ) + dwv} forv < v,

and zero for v > v,, where v, is the last advanced time at
which a particle can leave I, pass through the origin and
escape to [*. Taking Fourier transforms, one finds that for
large o, atuus and B, have the form:
v 2 C exp [ilw — wro)w' /w)'?

I = dwfe)[ =il — )]
Buw R C exp [ilw + wvo]@’/w)'?

T = i/ + &)
The total number of outgoing particles created in the fre-
quency range » = w + dw is duf | Bu|*ds’. From the above
expression it can be seen that this is infinite. By considering
outgoing wave packets which are peaked at a frequency o
and at late retarded times one can see that this infinite
number of particles corresponds to a steady rate of emission
at late retarded times. One can estimate this rate in the
following way. The part of the wave from I* which enters
the star at late retarded times is almost the same as the
part that would have crossed the past event horizon of the
Schwarzschild solution had it existed. The probability flux
in a wave packet peaked at w is roughly proportional to
Jor{aul? — |Buw|?) do where w/ 3> w’ > 0. In the ex-
pressions given above for a... and B... there is & logarithmic
singularity in the factors [—i(e — o)} and
[—ife + «)]**™ Value of the expressions on different
sheets differ by factors of exp(27nex—). To obtain the correct
ratio of au. to f... one has to continue [—i{w + &)
in the upper half o plane round the singularity and then
replace o’ by —«, This means that, for large o,

lau-'l = exp (f“'/‘) Ipuu"
From this it follows that the number of particles emitted in
this wave packet mode is (exp(2we/x) — 1)~* times the
number of particles that would have been absorbed from a
similar wave packet incident on the black hole from /-, But
this is just the relation between absorption and emission cross
sections that one would expect from a body with a tempera-
ture in geometric units of x/2w. Similar results hold for
massless fields of any integer spin. For half integer spin one
again gets a similar result except that the emission cross
section 18 (exp(2rw/x) + 1) times the absorption cross
section as one would expect for thermal emission of fermions.
These results do not seem to depend on the assumption of
le;mct spherical symmetry which merely simplifies the calcu-
tion.

31

Beckenstein® suggested on thermodynamic grounds that
some multiple of « should be regarded as the temperature of
a black hole. He did not, however, suggest that a black hole
could emit particles as well as absorb them, For this reason
Bardeen, Carter and I considered that the thermodynamieal
similarity between x and temperature was only an analogy.
The present result seems to indicate, however, that there
may be more to it than this. Of course this caleulation
ignores the back reaction of the particles on the metric, and
qunntum fluctuations on the metric. These might alter the

Funher details of this work will be published elsewhere.
The author is very grateful to G. W. Gibbons for discussions
and help. !
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Absorption and emission
by interstellar CH at 9 cm

Ryoeeck, Ellder and Irvine’ have recently detected the 9-cm
lines of the #IT,,, J = %A doublet of interstellar CH. The
F = 1 — 1 transition at 3335475 MHz was ohserved in
emission in a wide range of galactic sources ranging from
dark clouds to the spiral arms in front of Cassiopea A. The
two satellite transitions F = 0 — 1 (at 3,263.788 MHz) and
F = 1= 0 (at 3,349.185 MHz) were also ohserved in emis-
sion in several sources. |

We have observed the 3335475 MHz transition of CH
in several southern galactic sources. In RCW38 this line is
seen in absorption, while the two satellite lines are seen in
emission. In several sources the distribution of CH is found
to be extended.

The observations were made on December 10 and 11, 1973,
with the Parkes 84-m telescope equipped with a 9-em para-
metric amplifier having a noise temperature of 150 K. The
telescope beam at 9 em is 6 are min. The receiver output
was analysed by a 512-channel digital correlator producing
a spectral resolution of 19.5 kHaz.

‘The Onsala observations® of CH emission at 3335475 MHz
from Cloud 2 and Wi2 were confirmed. In Cloud 2 we
measured an antenna temperature similar to that found with
the Onsala 25-m telescope. For W12 it was 0.23 K, about
509 greater than the Onsala value of 0.15 K; however, at
a position 5 arc min south (where the continuum intensity
had fallen to one seventh of its peak value) the line signal
had decreased by only 309. A similar situation occurred in
RCW36. Thus the CH distribution is considerably more
extended than the continuum for these HII regions; in Cloud
2 it must be comparable with the 16 arc min beam of the
Onsala 25-m telescope.




Hagssu4anHum Mocon Ykpaiuu
Mam'sri Bipu Piv

20 rpyaHa 2009 poky B JloHa0HI He cTano 3HaHol nepeknagaukn Bipu Piu, aka Bce
CBOE JXUTTA BUKOHYBana PyHKUir0 YKpalHCbKoI akagemii Hayk y Benukiin Bputanii.
Astopka 30ipku opuriHansHux noeaiit, 3bipok nepeknagie i WesyeHka, IBaHa
®paxka, MNasna TuumHw. .

Bipa Piy (24.04.1936) — anrnificbka nepeknagauqka, ypHanicTt, noeTtka.
Hapoaunacsa B IloHA0HI.

Mepwum Hagpykosanum nepeknagom B. Piy bye «llponor» go noemu «Moiiceiin |.
®paHka (onybnikoBanwii B «YKpaiHCLKOMY BICHUKY», AKkui Buxoaue y 1957 poui B
JloHgoni). Ha copokapiyua 3 gHA Wiel nogii Cninka nucbMeHHUKIB YKpaiHu
Haropoauna Bipy Piu lNpemiero imeHi |. @paxka. MNepworo fobipkow nepeknagie
crana 3bipka Tapaca lWesyexka, Aka 3'Aeunaca 8 1961 pouyj, konu BigaHayanu
POKOBWHM CMEepTI BENMKOr0 YKpaiHCbKOro noeta. 3 toro yacy Bipa Piy noyana
NpawuoBaTh 3 yKpaiHCLKO, DINOPYCEKOK NOe3iEd, NPO30K, @ TAKOX Nepeknagamu 3
NONbCLKOI, PYMYHCBHKOI, YeCbKOi, POCIMCHKOI, AaBHEOAHMMINCELKOI MOB, Nepeknana
LMK noesiit 3 icnadcekoi moeK. OcTaHHIM Yacom npayrosana AnAa BUAaHHA
yKpaiHuie y Benukiit Bputanii «YkpaiHCbKa gyMKa». 3aCHOBHUK | peaaKkTop
yaconucy «Manifold Magazine of New Poetry» («Poamaitta. Yaconuc HoBITHLOI
noeaiin).

B. Piy 3aexau Bipuna B Kpalye, Bipuna, LWo | 3 ii YkpaiHoto ece dyae gobpe. «A Ak
BM X0YeTe, — Ka3ana BoHa, — AeMOKpaTiA — Le CKNagHuil baratopiuHmnii npoyecs.

Hanpukinui 2007 poky 3a nigtpumkn IHctutyTy niteparypm im. T. leeyeHka HAHY
BMALLNO NpekpacHe BUAaHHA Bubpanux noeaiil T. lesyeHka B nepeknaai Bipu Piy
(i3 nepegmoBoto akagemika [eana [awbn). Le pyHaameHTansHe akagemiuHe
BWAAHHA Ma€ Haaey «Tapac lWesuenko. Bubpana noeain. Kusonuc. Mpadika», wo nobaunno ceit y eugaeHuyrel «Mucteurso» (Teopm




Protest about
emigration from

the Soviet Union

Vera Rich, London

Tax nght of the Jewish intdbgentsia to
emigrate from the Soviet Union to
Israel hos been mized onee agam by the
fast, m Mascow, of David Azbel, n pro-
fessor of chemistry, Vitalin Rubin, an
eminent Sinologiet, and Viadimir Galat-
akis, a talented but Little krown artist, In
o statement izsed on the first day of
their protest, the three participants de-
clared:

“We begn today a hunger strike, tak-
ing & step befitting pelitical prisoners,
We consider ourselves uas such even
though we live i Moscow in our flats
and with ore families. One can deprive
o human being of his liberty even with-
out urresting him, The ease then, i of
arrest without investigation, without a
trial and without o date for release’

Sinee October 1671 when the Soviet
restrictions  of Jewish emigreation to
Tsened were relaxed insofar as total num-
bers were concerned, it has become in-
ereasingly clear that the new policy was
not to be applied on o basis of equality.
Accordimg to n law of 1942, all persons
wishing to emigrate from the Soviet
Union nre obliged to pay 400 roubles
for an exit visa, plus 500 roubles for
renouneing ther Soviet citizenship—000
ronbies in al) (£450), In addition to this,
however, & new prineiple was introduced
on August 3, 1972—that all persons
with higher eduecation wishing to emi-
gente should first refund to the state the
cost of that education.

In n press statement made through
the Novosti ageney (December 28, 1672)
Deputy Mintster of the Interior Boris T,
Shumilin explamed this policy in terms
of economie pragmatism with a touch
of socinlist sohdanty. “The Soviet Un-
jon", he saxd, “has no intention of acting
as u philanthropist towards persons on
whose education the state has spent con-
siderable sums, or towards thosc cap-
talist. states to which these persons are
emigrating™.

For this reason the repayment of fees
i not demanded [rom those departiog
for sovwlist countries or those which
have “taken the road to independent
dovelopment”, since special agreements
exist between the Soviet Umion and

these eountries concorning the repay-
ment of fecs, Persona of retirement age
and invalids are, he said, exempt from
all repayments, and rebates are given in
accordance with the length of time
worked (for cxumple, 73% recbate for
n man with o working record of 25 vears
or o woman with & working record of
20 years)

Omo would expect that since the state
demnads such high ‘transfer fees' for its
valunble personnel (w record figure of
23000 roubles paid by an nnnamed
Jewish compuser was reported in Feb-
ruary, 1073}, it would use these human
‘assets’ in the best mterests of the Soviet
economy. This, however, 13 not the case.
Although 1t i3 nol ilegal to apply for

David Azhol

emigrution o Isracl, elearly those who
do so are dissatisfed with the Soviet
regime. And dissstisfnetion with the re.
gime 1 viewed by the authoritics as
dizsent and, in many cases, ag mental
illness,

Thus one has the anomaly that a
wcholar such 03 philologist Vitalii She-
voroshkin, refused an exit visa on the
gronnds that his services were “indis-
pensible” to the Soviet Aendemy of
Sciences, wans shortly afterwards dis-
missed from his post. One presumes that
no adequate replacement ean be found!

Since March 1873, when the enforee-
ment of this ‘diploma tax' threatened
to jeopardize Soviet-United States trade

© 1974 Nature Publishing Group

agreements, it would seem that the re-
puvment of agher eduention feen has
no longer been enforced. Bue the jour-
nalist Vietor Louis, who aoeme to have
a special mesight mro the workings of
the KGB, imformed the Tsraeli news-
paper Yediot Aharonot, that “although
it had not been abolished, the tax would
not i futire be demanded”. Inverting
the proposition, this means that al-
though for those mtellectuais fortunate
enotigh to be pllowed to lenve as o sop
1o opanion abroad (five left with much
publicity at the tme of the =aid frade
talks), it remaing unrevoked and could
be reimposed at any time.

Instead of the diplomn tax, recent
policy has been one of ever inereasing
haragsment of the would-be cmigrant,
He s seen ns a dissenter and dismissal
from hig post s the least that he can
expect. Tn the ease of the electrochemist
Dr Venvamin Levicl, his own dismissal
was followed by the exiling of his astro-
physicist =on 10 Siberia (i spite of
suspected cancer of the stomarh) and s
curious attempt 10 impose the “academic
oblivion” of Stalinist days,

The distribution of foreign scwentific
journals has been handled by the Inst-
tute of Information, which photocopies
the journals and then distributes these
copies to libraries and subscribers. This
means that ‘undesirable’ material can be
removed at this stage and, in order to
eover up the omission, replaced by in-
noctons materinl such as book reviews
from other issues.

In reproducing the Journal of the
Chemical Society, No, 8, 1973, (which
makes reference to Levich's work) the
older blanking-out type of eensorship
waz, however, adopted, =o that refer-
eneed to the " Levich-Dogonadze” theory
hecome  references to the ) . Deo-
gonndze™ theory throughour the Soviet
verson, exeept in oone  case  where
Levich's name remains by an apparent
ovenaght (see Fig 2),

Professor David Azbel, one of the
three participants of the present ‘hun-
gor strike’ was 6] years old when he
upplied, in May 1972, to emigmte to
Isrnel and thercfore, according 1o the
Shumilin stutement, zhould have quali-
fied for emigration without pavmnent of
the diploma tax. Hi life hwtory up to
thiz time reads like o svnopss of some
Solzhenitsyn novel. Orphaned at the age
of nmo—he was foreed to wareh Jus
mother hanged during a White pogrom
in the Civil Wur—he made his way as




Bipa Piu (1936-2009), aHrnincbKka »ypHanicTka, nepeknaga4yka, noeTka, Wwe ais4ym-
HOLO 3aKoXxanacA B YKpalHCbKY MOBY i B YKpaiHy. Ha il 6akaHHA il HaBiTb NOXOBaHO
B KaHesi, 6ina mornnu Tapaca LLleBueHKa. «Lle 6yno B Xandi, — 3ragyBana ogHo-
ro pasy naHi Bipa, — o¢iuep opraHiB 6e3nekn npoBoauB 3i MHOI 060B'A3KOBY
onA uiel KpaiHu cnisbeciay. Mig yac po3moBn BUABUNOCA, WO A 3HAK YKPaIHCbKY
MOBY. «Ane yomy, — 30MBYBaBCA odiuep, — YOMYy BW BUBYNNN YKPATHCbKY?» —
«[na Toro, wob nepeknactn lesueHka», — Bignosina A. Ha Tomy cnisbecipa
3aKiHYnnaca. Konm noro cekpetapka NnpuHecna TicTeyka i 4yan, M1 BXe cnisanu,
AK OparT i cecTpa nicna poBroi po3nykun, «Peee Ta ctorHe...», «ymm moi...», «[eTb-
MaHW, reTbMaHu...», «Teye BoAa...» Ta We Woch, Wwo mornn 3ragatn. Odiuep dbes-
nekw Ispainto, AKMn Hapogneca B Kuesi, Oinblie He 3annTyBas, YOMY A BUBYMNA
yKpaiHcbKy»(http://tyzhden.ua/Publication/3594).
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Comrade Dad
A PORTAL TO THE GOOD OLD DAYS OF SOVIET PHYSICS, COMPLETE WITH KGB
AGENTS AND A SEVENTY-TON MOUNTAIN OF ROTTING CABBAGE

BY ALINA SIMONE, J97, BFA97
ILLUSTRATION BY STUART BRADFORD

My father, Alexander Vilenkin, 1s a physicist at Tufts University, and I, his daughter, am a
journalist with no aptitude for physics. That’s in this world. But there 1s another world where
I am the physicist and my father 1s the journalist. And yet another where I am a chinchilla and
my father 1s a free-style rapper or a Sumo wrestler or Kim Jong-un. All of these worlds are
equally real to my father, who uses the dual pillars of probability theory and the concept of an
ever-expanding universe to argue the existence of an infinite number of worlds where an
infinite number of variations on life as we know 1t actually, tangibly exist.

Three years ago, my father received a letter from one of these worlds: an invitation to travel to
the Soviet Union to participate in a scientific conference that was taking place in 1956. This
was no joke. The invitation was 1ssued by the award-winning director Ilya Khrzhanovsky, a
mad genius and enfant terrible of the Russian film scene. He wanted my father to play the role



different for different observers. Einstein supports a
““sceptical” philosophy. Since every observer is equally
right, truth can never be found and the ‘“‘agnostic”
can prove his case. By applying this “relativistic”
attitude also to the realm of ethics the theory of
relativity was even accused of being hostile to morality

and of being a subversive doctrine.

These misinterpretations have played their part in
the attitude of political groups towards Einstein’s
theories.

There have been
everywhere also serious attempts to achieve a ‘“‘negoti-
ated peace” in this ideological war. For, whatever may
be the form of government, the experiential results of
Einstein’s theories cannot be ignored in the application
of physics to industry and warfare. A compromise had
to be found under which the practical implications could
be exploited without having to face the philosophical
implications.

Instead of an elaborate discussion of all these points
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relativity was even accused of being hostile to mnrallty
and of being a subversive doctrine.

These misinterpretations have played their part in
the attitude of political groups towards Einstein’s

theories. During the Nazi regime in Germany and
under the Soviet regime in Russia the ruling parties
and even EEDEEEI‘HEH of the Sf}vernments suélectea

instein’s theories to severe criticism. There have been
‘everywhere also serious attempts to achieve a “negoti-
ated peace’ In this ideological war. For, whatever may
be the form of government, the experiential results of
Einstein’s theories cannot be ignored in the application
of physics to industry and warfare. A compromise had
to be found under which the practical implications could
be exploited without having to face the philosophical
implications.

Instead of an elaborate discussion of all these points



Lapabautes H.11.

b Opbﬁ a € UOeATUIMOM B 001ACMU KOCMO2OHUYECKUX U KOCMOT0CUYECKUX
URoOmMes.

ITzpatenscTBO X1V, 1952 1

bypxyazHaag acTpoHOMIs, MePeRUBAKINAA T[JIVOOUAIIIIIIT  KPIH3IIC,
HAXOAUTCA B COCTOSIHHH 3acToss 1 IjaeiiHoro 3arHuBaHusi. OcobdeHHoO
HAL/ISIHO 9TO MPOSIBIAETCS B YCIIEHIH MIICTIIKI I TTOMOBIIITHBI B 001ACTH |
COBpEMEHHbIX KOCMOTOHHYECKHX H KOCMOJIOTHYeCKHX ‘“‘Teopuil’, HbIHE
MPAMO H OTKPOBEHHO CMBIRAKIIIIXCSA ¢ Teoqorieil. JIpriM cBHeTe ILCTBOM
ITOT0 MOKET CJAYARITH MIHPOKasi TporoBedb B OYPAKYa3HBIX CTpaHax
pPeEAKIHOHHO-MHCTHYECKHX HJell 0  KOHEYHOCTH  BCEJEeHHOIl, o
“paciuupsronieiica BCeJIeHHOIT, MpaKo0eCHbIX paccyaRAeHII JIAHHI TOHA,
TxnHca, MiHa, JIHIOTelHA H AP. 0 KOHeYHOCTH MHPA ...

BriBobI 0 DecCKOHeUHO paciuHpAINeiica H MyJdbLCcHpYolleil BceJleHHOIl
ABJIAKTCA JIOKHBIMII H a0COTHTHO HECOCTOATENBHBIMII CIEKYIALIHAMI,
JaJJeKIIMH  OoT HacTosileil Haykn. OHH coBeplleHHO HemnmpHeMJIeMbl H
NPOTHBHLI AHAJEKTHYECKOMY MATEPHATIN3MY, TAK KaK BeIVT JH00 K
He0OXO0QIMOCTH TPH2HAHHUS aKTa TBOpeHHs, T.e. BO3HIIKHOBeHIA
BCceJleHHOIT 113 HHYero, Jmoo MNpeanojaralT MosiBJieHHe HOBBIX
MaTepHAJbHBIX TeJl U HOBOIr0 TPOCTPAHCTBA... SIcHo, 4To U To, H Apyroe
Npeano/iokeHs He HAYUHbI, AHTHAeATeKTHUHLI H BeAYT K HIIUeM He
NPHKPBLITOI MOTOBIUIIHE ...
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TeueHne BpeMeHM
B NnoJie TOYe4YHOU MacCChbl
no LiBapwunbay
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P R = 2GM BpeMS NMepecTaeT Teub.

C2

«MbI BUANM, YTO OCTAHOBKa PEeasibHOIro M MHHMOIO BPEMEHH
(71mb0 ocraHaB/IMBaroTcs oba, /7inb6o H1M O4HO U3 HHUX) O3HaYaET,
YTO NPOCTPaHCTBO-BPEMS Oobs1agaeT TeMneparTypon,

KaK 51 OTKPbIJ1 3TO /15 YEPHBIX AbIP. > CtuBeH XOKMHr
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B 2004 r. CtuBeH XOKHMHI
NY0JJUYHO 00BSIBHJI CBOIO
3HAMEHUTYI0 padorty 1974 r.
00 MCIIAPEHHMH YePHBIX JAbIP
OLIIMOOYHOM.



A. Bcsikoe YyepHoe (TennoBoe) nsny4vyeHue
onucbiBaeTcsa opmynou lNnaHka.

b. U3ny4yeHune 4yepHoOU Ablipbl ONUCbIBaeTcs
dopmynoun lNnaHka.

B. CnegoBaTtenbHO, n3ny4yeHne 4YepHou Ablipbl
— 3TO YepHoe nsny4vyeHue.

A. Bce KOLWIKU — NyLUUCTDIE.
B. OTOT UbINMEHOK — NYLWUCTbIMN.
B. CnepgoBaTenbHO, 3TOT UbINJNEeHOK — KOLUKa.
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«MblI BHANM, YTO OCTaHOBKAa PeasibHOIro H MHMMOIo BPEMEHH
(1mbo ocraHaB/inBaroTcsi oba, /in60 H1M O4HO U3 HHUX) O3HaYaEeT,
YTO NPOCTPaHCTBO-BpEeMs obs1agaer TeMrneparypon,

KaK 51 OTKPbIJI 3TO 4/151 YEPHbBIX AbIp. » CtuBeH XOKMHr
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Hawking-Beckenstein debate (1972)

Hawking: the analogy between the area theorem and the 2nd law
of thermodynamics 1s just a matter of coincidence.

Beckenstein: I am not convinced. Nowhere in nature the 2nd
law of thermodynamics 1s violated. Why black holes
would be an exception? I believe that the area of
black holes 1s acutally a manifestation of their entropy.

Wheeler (Beckenstein’s thesis advisor) to Beckenstein: Your idea 1s
just so crazy that it might actually be true..

Hawking: it a BH has entropy, it must have a temperature, and if it has
a temperature 1t must radiate like a blackbody. But if nothing
can escape from a BH, how can it radiate?






Mass, Electric charge,
Angular momentum









Whereas Stephen Hawking and Kip Thorne firmly believe
that information swallowed by a black hole is forever hidden
from the outside universe, and can never be revealed even
as the black hole evaporates and completely disappears,

And whereas John Preskill firmly believes that a mecha-
nism for the information to be released by the evaporating
black hole must and will be found in the correct theory of
quantum gravity,

Therefore Preskill offers, and Hawking/Thorne accept, a
wager that:

When an initial pure quantum state undergoes gravita-
tional collapse to form a black hole, the final state at the
end of black hole evaporation will always be a pure quan-
tum state,

The loser(s) will reward the winner(s) with an encyclope-
dia of the winner's choice, from which information can be
recovered at will.

JR PRl
Stephen W. Hawking & Kip S. Thorne John P. Preskill

Pasadena, California, 6 February 1997




» IIxoH lNpecknnn

«Haxoasduasacsd B yucmom
KeaHmMoO8OM COCMOSIHUU C/CTeEMA,
KOTopaa UCMbITbIBAET rpaBUTALMOHHbLIN
Konnanc, npuBogALInmM K
BO3HWKHOBEHWIO YePHOW Ablpbl, OyaeT
npedbiBaTb B YUCMOM COCMOSIHUU V)
nocre ncrnapeHnua aTon Ablpbl».



Information Loss in Black Holes

S.W.Hawking*]
DAMTP, Center for Mathematical Sciences, university of Cambridge, Wilberforce Road, Cambridge CB3 0WA, UK

The question of whether information is lost in black holes is investigated using Euclidean path
integrals. The formation and evaporation of black holes is regarded as a scattering problem with
all measurements being made at infinity. This seems to be well formulated only in asymptotically
AdS spacetimes. The path integral over metrics with trivial topology is unitary and information
preserving. On the other hand, the path integral over metrics with non-trivial topologies leads to
correlation functions that decay to zero. Thus at late times only the unitary information preserving
path integrals over trivial topologies will contribute. Elementary quantum gravity interactions do
not lose information or quantum coherence.

PACS numbers: 04.70.Dy

This loss of information wasn’t a problem in the classical theory. A classical black hole would last for ever and
the information could be thought of as preserved inside it, but just not very accessible. However, the situation
changed when I discovered that quantum effects would cause a black hole to radiate at a steady rate @] At least
in the approximation I was using the radiation from the black hole would be completely thermal and would carry
no information@. So what would happen to all that information locked inside a black hole that evaporated away
and disappeared completely? It seemed the only way the information could come out would be if the radiation was
not exactly thermal but had subtle correlations. No one has found a mechanism to produce correlations but most
physicists believe one must exist. If information were lost in black holes, pure quantum states would decay into mixed
states and quantum gravity wouldn’t be unitary.




« The Radiation from a black hole will carry away energy,
so the black hole will lose mass, and shrink. Eventually,
It seems the black hole will evaporate completely and
disappear. This raised a problem that struck at the heart
of physics. My calculation showed that the radiation was
exactly thermal and random, as it has to be, if the area of
the horizon is to be the entropy of the black hole. So how
could the radiation left over carry all the information
about what made the black hole? But if information is
lost, this Is incompatible with quantum mechanics. This
paradox had been argued for thirty years without much
progress, until | found what | think is its resolution.
Information is not lost, but it is not returned in a useful
way. It is like burning an encyclopedia. Information is not
lost, but it is very hard to read. In fact, Kip Thorne and |
had a bet with John Preskill on the information paradox. |
gave John a baseball encyclopedia. Maybe | should
have just given him the ashes. Hawking, 2010
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Bacnaun IlerpoBunu Epmakos
(1845-1922)
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§ 14. Bropoe Hauano
TEPMOAUHAMMKU U a,qua6a1m-lecnne

MHBapHWaHTbl bonbuMmaHa

Pexxoe pa3siieueHHe CMOTPeTh, Kak 3TH ydeHble HeMILl CnopA?
110 OBOXY NPHOPHTETa OTKPHTHSA, 6YATO BTOPOI 3aKOH TepMo-
JMHAMHKH eCTh He YTO HHOe, Kak npuuuun [aMHabTOHA.

H3a nucema Ooc. K. Maxkcseara x I1. Tamy [126}




ETTORE MAJORANA AND MATVEI BRONSTEIN (1906-1938):
MEN AND SCIENTISTS

YU.P STEPANOVSKY

National Scientific Centre “Kharkov Institute of Physics and
Technology”

1 Akademicheskaja Street, Kharkov — 61108, Ukraine

:
P |

There are many categories of scientists in the world: people
of second and third rank who do their best but do not go
very far. There are people of the first class who make great
discoveries, fundamental to the development of science. And
then there are the geniuses like Galileo and Newton. Well,
Ettore Majorana was one of these.

E. Fermi [1]

Men like Matvei Bronstein are born to beautify mankind and

to highlight some outlines of the Universe.
V.Ya. Frenkel, G.E. Gorelik [2]




Ettore Majorana

Foundation and Centre for Scientific Culture

Yurui STEPANOWSKIH
CRAKOW, Russia



From 1918 to 1934 Kharkov was the
capital of the Soviet Ukraine and in 1930
the Ukrainian Institute of Physics and
Technology was founded there. It was
known under the acronym “UFTI'. Paul
Ehrenfest, Niels Bohr, Boris Podolsky,
Wolfgang Pauli, Paul Dirac, Pascual
Jordan, Friedrich Houtermans, Walter
Heitler, George Gamov, Leon Rosenfeld,
Rudolf Peierls, Laszlo Tisza, Victor
Weisskopf, and many others lived and
worked for some time in the city or took
part in conferences on nuclear or
theoretical physics that took place in
Kharkov. One of the organizers of these
conferences was Matvei Bronstein, a
remarkable Leningrad physicist-
theoretician, who had wide interests in
astrophysics, cosmology, quantum
gravitation, nuclear and semiconductor
physics.




 Black hole radiation, is it black?

« Similar problems arise in the case of black hole
radiation. As was shown by S.Hawking in his
classical paper the black hole radiation is
characterized by Plank's spectrum with some

« temperature. But Hawking's calculation, been
technically more complicated, fundamentally Is
the same as our calculation. Existence of
horizon, although very important for
understanding the quantum theory of the black
hole radiation, doesn't alter neither relations
between creation and annihilation operators nor
the formula for number of emitted photons
n=0,2,4,6... So the photon state In the theory of
black hole radiation is the squeezed vacuum

 and not the black radiation.










Jlee monoobie JHceHUuUHbL 2Yyaalu 6 ecy. Veuoenu nazyuiky.
Bopye naeyuika ooOpawjaemcsa K HUM  4elo6e4ecKum
conocom: «Munvie ocenujunol, 6ol 3Haeme, 1 — CO6CEM He
aaeyvuika. A — 3axkonoosanuulii usux. Eciu kmo-HuUOYOb
U3 6ac MeHa noyenyem, 4 oname cmauy pusuxom.» OOHa
U3 JHCEHWUH 6341a JASYUKY U NOJN0HCUIA ee 6 CEOH0
cymouky. «lTaxk mot ee noyenyeutn?» — «Hu 3a umo Ha
ceeme! Huxaxoil ¢usux He 3apabomaem CmoabKO OeHez,
CKOJIbKO 206opAauia aazyuixa!»
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SO, Y SR 0 T L
[10O TEOPUM OTHOCUTEJIBHOCTH

C

AJIBBEPT SUHIUTENH

WaBeCTHLIA rnagHbiM OGPAIOM KIK COAATENS CNBUNANLHON W DBWION THOPHN OTHOCH-
TENLHOCTH, ANbGepT JibiuTeiy CTan, NOWAnyR, CaMbM HAMEHMTEM y4eHbIM XX Bexa,
BONNOWSHHEM HENGBENECKOTD ranmns. ON XOpenisiM 06PAZ0M HIMEMHA HALLM BIrNRALI
M3 MATEPMIO, NPOCTPAHCTRO M BPAMA. B 3Ty KHMIY BOWNK YETEPE JHAMEHMTIE CTATHM
ANWITERNA W AAPECOBIMHAR WHPOKOMY YHTATOMO «IBOMOUAS DHINKK=, HANHCINHAR
MM cosmecTHO ¢ fleononssiom Mndensaom

EHBAHNOTEXKA CTHUEHA XOKNNT A

O BPAIIIEHUAX HEBECHBIX COEP

L4

HUKOJIAN KOITEPHUK

Koria & 1543 rofgy Bsuuen M3 NESATH TPAKTAT MAN0 KUMY WIBECTHOD NONLCKOID KIHOHWKE
Huxonas Konepruxa =0 Spauienmnx seoeciiuix Caps, HOMHOMM NOMMMANK, XAX0R Nepe-
BOPOT CYMAEHO NPOKIBOCTH GMY B0 BITMRAAX HA MHPOYCTPORCTBO. IPOBOIIMACKD UEHTPOM
MUPa CONHL M NONONME TEM CAMbIM KOHSL JLONTOMY FOCNOAICTEY FEOUEHTPIYECKDN MOSE-
u ApHCTOTENR—TTORSMER, Y4ekitE KONOPHMKE HANPABNAD ACTPONOMIN 1O ITYTH DEKMKMX
OTKPLITMR,

BUMEANOTARA CTHBRENA XOKUNTA





















Jxeiin 1 CTiBeH

C HemepneHuem xcedeuwto ezo. Ilpedcmaenaenis, Kaxk oH npudem,
ckancem: «{opozan! H ne mocy scumo 6e3 meoaly H eom on
npuxooum, 37100, Mpa4Holil. X6éamaem KycoK cmdapoil 2azeniot u
6eco Geduep, He 2060pA HU C106d, UMO-MO RHUWIEnm, nuuiem,
nuwem... Hem Huuezo Xyxce, 4em Obimb HCEHOU 6ETUKOZ0
yuerozo!

Jlaypa ®epmu 06 JHpnko Pepnvn

?b‘cll“‘c],-‘]O‘lHﬂﬂ CYIIHOCTH MY/AR'IHHbI — O/IHa H3 CJIOKHeHIIIX HepelnI€eHHbIX
ﬂpOﬁ.TlEI\’l redHeTHRII, aHTpoOIIOJIOrnn, nNCHXO.101'1HH, (llll.rlOC'O(l)llll. O,]H‘cll'\‘O, ROC-YITO
0 MY/RMITHAX HaYRaA Y/ke 3Ha€eT € olIpede/JIeHHOCTBIO:

1. My:XYHHBI — 3T0 ¢JIa0bII MOJL

2. My’KYITHBI — JIeTH 0T POKIeHU 1 JI0 TIy00KOIl CTAPOCTH.

3. IockoIbKY MY:KYITHBI — IOJI CJIA0BIIH W BHIMHIPAKOIIIIL, WX
HY’KHO Oepevb, HeCMOTPS HA TO, ITO OHH CTOJIb MPOTHBHLL



M B 3akAoueHHEe — OTPBIBOK U3 HHTEPBbIO
CruBena XOKHHTa, KOTOPOE€ YYeHbIH ZaA
4 susapst 2012 roza :xypuary New Scientist
mo cayuyaro csoero /0-aerusi.

New Scientist: O uem Bbi 60abiie Bcero
ZyMaeTe B TeUEHHE AHs?

C. Xokurz: O xenmunax. (NeHIIMHbI ZAs
MeHSI — 3TO caMasi TAyOOKasl TaHhHa.
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BALLHEBCKUW

MAPLUEJIMHKA
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ARy JleoH

BUIIHe BCKMA

Mup 0e3 MyKUYHH,
HaxKe eCJIu U
BO3MOKEH,

ObLLI ObI HE OY€Hb
XOpoIl —
CJAMIINKOM IYCT,
CKY4Y€eH

U MeYaJieH ...




