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Hata 15 nekabp

25
poxaeHuna: 4 1852 [aTta 190a83rycTa
CMepTu: o

MecTto poxgeHnua:  [lapwk, DpaHumns



CraHOBAEHHE B HaYKe, OTKPbITHS H
raaBHBle paboThl

B 1896 r. Bekkepens CAy4aHHO OTKPBLA PAAHOAKTHBHOCTD
BO BpeMs paboT 110 HCCAeZ0BAHHIO POCHOPECIIEHITHH B
consax ypaHa. Uccnepnys pabory PenTrena, oH 3aBepHYA
doarooOpeCIHUPYIOUINE MaTepHan — YPaHUACYAbG AT KARHS
B HEIIPO3PAYHbBIN MaTepHan BMecTe C POTOIIAACTHHKAMH,
C TEM, YTOOBI IPHUIOTOBUTHCS K SKCIIEPHMEHTY,
TpeobyIoLIeMY SPKOro COrHeYHOro ceeta. OxHaKo eIé x50
OCYIIECTBACHHUA DKCIIepuMeEHTa bekkepenb 0OOHAPYXHA,
4TO POTONMAACTHHKH OBIAH IIOAHOCTBHIO 3aCBEYEHBI. OTO
OTKpPbITHE ITOOYyANA0 Bekkepens K HCCAeA0BAHUIO
CIIOHTAHHOI'O UCITYCKAaHHUA saepHoro usaydyeHus. B 1903 r.
OH ITOAYYUA cOBMeCTHO ¢ [Ibkepom u Mapuen Kropu
HobeneBckyio npemuio 1o dpusuke «B 3HaAK IpHU3HAHUA
€r'o BbIAAIOIIUXCS 3aCAYT, BBIPA3SHBIIIHXCSA B OTKPBITHHU
CaMOIIPOHU3BOALHOHN PAANOAKTHBHOCTHY.



(D Positron

Y  Gamma Ray

V  Neutrino

PasHOaKTHBHOCTE (OT

RaT. radius «Ry9» U

activus « 5eICTBEHHBIN)) —
CBOMCTBO aTOMHBIX SAEP
CaMOIIPOHU3BOABHO
(CIOHTAaHHO) U3MEHSATH CBOH
cocTaB (3apss Z, MacCcoOBO
YHCAO A) IyTEM HUCITYCKAHHUSA
SAEMEHTAPHBIX YaCTHI] UAH
AAEPHBIX PParMeHTOB.
CooTBeTcTBYIOIIIEE IBACHUE
Ha3bIBAETCH
pasHOaAKTHBHBLM
pacmasom.
PasroakKTHBHOCTBIO
Ha3bIBAIOT TaK>XXE CBOHCTBO
BEIIIECTBA, COAEP>KAIIIEro
PasroOaKTHBHBIE AAPA.



[arta 2 nons i 6 mapTa
poxgeHua: 1906 i 2005
PTV- (98 ner)

Cpa06ypr, nb3ac-
MecTo poxgeHus: JNoTtapuHrus, 'epmaHckas
nMmnepus



OcHOBHbIE PAOOTHI ITOCBSIIEHBI SACPHON PU3HUKE U
acTpodusuke. OTKPBIA IPOTOH-IIPOTOHHBIN ITHKA
TepPMOsSAEPHBIX peaknui (1938). [Ipeano>xun
IIIECTUCTYIIEHYATHIN YIACPOAHO-a30THBIN ITHKA,
IIO3BOASIOUIHY OO'BSICHHUTS IIPOILIECC IIPOTEKAHUA
TEPMOSAEPHBIX PeaKIINHA B MAaCCHBHBIX 3BE3AaX
(1938, uesaBucumo ot K. Banizekkepa). bete
IIPHUHAAREKUT POopMyAa ARSI OIIPEACACHUS IIOTEPD
SHEPI'HH 3apsS>KE€HHOHN YaCTHIIEH, ABHXKYIIIEHCS B
BemiecTse (1934). B 1947 roay Bete ob6psacHuR
ROMOOBCKHH CABHUI, BBEAS B KBAHTOBYIO TEOPHIO
pasHallMOHHbBIE IIOIIPAaBKH M IIOAOXHB HAYAKO
TEOPHH IIEPEHOPMHUPOBOK. B TeOpHH BneMeHTapHbBIX
YACTHII IIIHPOKO IIPHMEHSIETCS YpaBHeHUEe beTe —
Connurepa (aHra.), OIIHUCHIBAIOIIEE CUCTEMY ABYX
B3aHMOAEHCTBYIOMIUX yacTuIl (1951).

B 1929 roay paspaboTan KBAaHTOBOXHMHUYECKYIO
TEOPHIO KPHUCTAARHNYECKOI'O IIOAS, B
PaCCMATPHUBAIOILIYIO HU3IIHE II0 DSHEPI'HHU COCTOSTHUSA
MOAEKYABI KAK COCTOSTHUS OAHOI'O aToMa (HMOHA),
HaAXOAAIIIEr'OCa B DAEKTPOCTATHYECKOM IIOAE,
CO3AaHHOM OKPY>KaIOIIMMHU €I'0 aTOMaMH HUAHU



IIPOTOH-IPOTOHHBIH ITHKA

IIpOTOH-NIPOTOHHBIH
IIHKA — COBOKYIIHOCTD
TEPMOSAEPHBIX
peaKkIIuf, B XOA€E
KOTOPBIX BOAOPOAL
IIPEBPAIIAETCA B '€ AN
B 3BE€34aX, HAXOAAIIIMXCS
Ha '’aBHOHU 3BE3AHOH
IIOCAEAOBATENRBLHOCTH,
OCHOBHAaS aAbTEPHATHBA



18 HOAOpA
1962
(77 ner)
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MecTo poxgeHus: KoneHrareH, [1aHus



Anepuasa duszuxa (1930-e
Iroabl)

Benuk Bknas Bopa B 06BbsiCHEHNHE MEeXaHU3MA AEACHUS IAEP, IPH
KOTOPOM IIPOHCXOAUT OCBOOOKAEHHE OIPOMHBIX KOAHYECTB
SHepruu. AeneHue 6bIA0 DKCIIEPHMEHTAALHO OOHAPYXXEHO B
koHIle 1938 Orro I'anom u Ppunem IlllTpaccmaHoOM U BEPHO
nucTonkoBaHo \uze MenTHep u OTTo PpHIIIEM BO BPEMA
POXAECTBEHCKHX KaHUKYA. Bop y3Han oboux uaesax otr Ppuiia,
paboTasiiero rorsa B KoneHrarene, nepes caMbIM OTHE3L0M B
CIIIA B suBape 1939. B I[IpuHcTOHE COBMECTHO C A>KOHOM
YHURepOM OH pa3sBHA KOAMYECTBEHHYIO TEOPHIO ACAECHUS IAED,
OCHOBLIBAsICh HA MOAEAH COCTAaBHOI'O IApa U IIPEACTABACHUSIX O
KPUTHYIECKOH AedOopMalllH IAPa, BEAYIIEH K €I'0
HEYCTOHYUBOCTH U pacHany. Ans HEKOTOPBIX SAEP 2Ta
KPUTHYECKAsI BEAMYHHA MOXXET OBbITh paBHA HYAIO, UTO
BbIPAaXKaeTCs B paclaie aipa IIPHU CKOAL YI'OAHO MAaAbIX
sedopMalnuax. Teopus IO3BOAHUAA IIOAYUYHUTL 3aBHECHMOCTD
CEYEeHHUs AeNEeHHUS OT SHEePIr'HH, COBIIAAAIONIYIO C
SKCIIepuMeHTanbHON. KpoMme Toro, bopy yaanocs mokasaTsk, YTO
LEeNLEHUE AAEP YPaHa-235 BhISLIBAETCI KMEARECHHBIMI)
(HU3KODHEPIreTHYHLIMI) HEUTPOHAMH, a YpaHa-238 —
OBICTPBIMH.



Moaens Bopa

bopoBckaa moaernb
BogopoaonoaobHoro atoma

(Z — 3apsg agpa), roe
oTpuLUaTENbHO 3apAXKEeHHbIN
9NIEKTPOH 3aKmn4YeH B aTOMHOM
obonoyke, oKpyxatoLen
Manoe, NonoXUTENbHO
3apsiKeHHOEe aTOMHOE s40.
[lepexon anekTpoHa ¢ opbuThl
Ha opbuUTy CconpoBOXOaeTCs
N3Ny4YeHNnemM Unum norrioleHnem
KBaHTa 9fIEKTPOMarHUTHOM
SHeprun.



Bepuep Kapn I'ennzenbepr
Werner Karl Heisenberg




HayuyHasa AesSTeALHOCTH



19 anpens
1906
(46 ner)

[laTa
pPOXOEHUS:

[laTa
CMEpTK:

MecTo poxgeHusi:  [Napwmx, PpaHuus



HayuHble AOCTHI)KEHHS

OTKPEBITHE IIEE302AEKTPHIECKOI'O

s dekxTa

OTKpEBITHE IIOROHHUS
OTKpLBITHE PaAHUS



IlonoHMuH

Monouuii (nat. Polonium;
0603HaYaeTCsI CHMBOAOM
P Po) — XHMH4YECKHHU

| SAEMEHT C aTOMHBIM
HOMepoM 84 B
[IEPHOANYECKOH CHCTEME,
PaAHOaKTHBHBIN
IIOAYMETAAL CEpebpHuCTO-
6enoro uBeta. He nmeer
CTAaOHABHBIX H30TOIIOB.

84 Monouwui

Po (209
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[arta 7 HOsBpA
poxgeHus: 1867

4 nionga 1934

[ata cmepTu: (66 neT)

Bapuwasa,
Poccurckaa nmnepus

MecTo poxaeHus:



HayuHbie AOCTHIXXEHUS

B 1910 r. er yaanocs B COTpyAHUYECTBE C AHApPE
AebbePHOM BBIAEAHUTH YHCTHIN METAAAHYECKHH PASHUH,
a He ero CoOefuHEHH, KaK 6pI1Bano npexxae. Takum
obpa3om, ObIn 3aBEPIIEH |2-NeTHHH IITHKA
HCCAEAOBAHHH, B PE3YABTATE KOTOPOI'O 6BIA0
LOKA3aHO, YTO PAAHH IBAIETCS PAAHOAKTHUBHBIM.
OTKpBITHE ITOROHUS

OTKpEeITHE PAAUA



Hata 30 aBrycTa

19 okTa0pA
pPOXAOEHUA: 1871 D

lata cmepTi:  oqs (66 ner)

MecTo poxgeHusa: CnpuHr ['pys, HoBasa 3enaHaus



OTkpeIin anbda- u 6eTa-u3nyuIeHHE,
KOPOTKOXHBYIIIHH U30TOII PasoHa (MX HECKOABKO,
caM PaAOH paHee OTKPBIA HEMEUKHH XUMHK) U
MHO>XXEeCTBO H30TOIIOB. OOBICHHUA Ha OCHOBE CBOMCTB
pasoHa PaANOAKTHUBHOCTE TOPHS, OTKPBIA U
OODBSICHUA PAAHOAKTHBHOE IIPEBPAlIlEeHHUE
XHUMHYECKHUX SAEMEHTOB, CO34aA TEOPHIO
PasHOaKTHBHOI'O pacliaja, pacIllenun aToM a3oTa,
OOHAPY>XUA IPOTOH. AoKa3an, uyTo anbda-d. — IAPO
renud. [IIocTaBHB OIBIT IIO PACCESAHHIO anAb(pa-4aCTHI]
Ha MEeTannru4YeCKoHn POAbI'e, BEIBER POPMYAY
Pesepdopsa. Ucxons u3 e€ aHanms3a, CAeian BEIBOA O
CYILLIECTBOBAHUM B aTOME MacCHUBHOrIO aapa. Cosnan
IIAAHETAPHYIO TEOPHIO CTPOEHHUSI aTOMOB. 1o Hen,
aTOM COCTOMT U3 SAPA, HAXOAAILIEI'OCH B IIEHTPE, U
9NEKTPOHOB, BPALIAIOLINXCS II0 OpOHUTaAM BOKPYT
aapa. [lepBbIM OTKPBIA O6pa30BaHEE HOBBIX
XHUMHYECKHUX SA€MEHTOB IIPH PaCIase TIKEeABIX
XUMHUYECKHUX PAAHOAKTHBHBIX SACMEHTOB. ¥ TOUHHIA
Ha 30 % oTHOIIEHHtEe 3apgha K MacCe DAEKTPOHA.
[Tomor I'erirepy paspaborats cueTunk ['enrepa.
Hamomcan 1 ornvOArKoBanl 3 ToMa ero paboT. Bce



pacnasa

PaAHOaKTHBHOCTE (OT
je . RaT.radius «ay49» 1
L P e activus «AeHCTBEHHBINY) —
e CBOMCTBO aTOMHBIX SIAEP
CaMOIIPON3BOABLHO
e y (CIOHTAHHO) U3MEHSATH CBOH
e cocTaB (3apsAa Z, MaccoBoe
29 YHUCAO A) IIyTEM HCIIYCKAHHUS
SAEMEHTAPHBIX YaCTHUIL] HAU
AAEPHBIX (PparMeHTOB.
CooTBeTCTBYIOIIEE IBACHUE

HA3bIBAETCHA
Y  Gamma Ray i 4
PaAHOaKTI/IBHBIM PaCﬂaAOM.
V  Neutrino
PanmoakTHBHOCTBIO

(D Positron

HA3bIBAIOT TAaK)Xe CBOHCTBO
BEIIIEeCTBAa, COAEPKAIIIET'O
pPasuoOaKTUBHBIE AAPA.



22 ceHTAbpS

[arta cmepTu: 1956 (79 ner)

Hata 2 CeHTA0p
pOXAeHUA: 1877

MecTto poxaeHnusi:  AcTtBopH, AHrnus



CoBMecTHO ¢ PesepdopaoM IpEeArOKHUA TEOPHIO
PasHOaKTHUBHOI'O PAaCIIaAa, IOCAY>KHBIIYIO HAYAKOM
Pa3BHUTHUSI COBPEMEHHOI'O YIEHHSI 00 aTOME ¥ AaTOMHOH
sHepruu. B 1903 Pesepdops 1 Consu yCTaHOBHAH, YTO
PasHOaKTUBHBIN PacCIiaj IIPOTEKAET II0 3aKOHY,
OIIMCBIBAIOLIEMY XOA MOHOMOAEKYAIPHOHN PEaKITHH.
Pamzan u Coanl CIIEKTPOCKOIIHMYECKHM IIYTEM
obHApPY>XHAK OOpa3zoBaHHue rrenna U3 pasoHa. [lonsrrku
pasMeIleHUsI MHOTI'OYHCACHHBIX PAAHNOaKTHBHBIX
IIPOAYKTOB IIPEBPAIlleHUS YPaHa U TOPHUS B
IIEPHOAHNYECKOH CHCTEME DAEMEHTOB

A. . MenaeneeBa OKa3anuCh IIAOAOTBOPHBIMH IIOCAE
BBeAeHUd Coaau MoHaTud 06 us3oromnax; B 1913 Connu
1 K.dPagHC He3aBHCHUMO APYT OT ApyTra
chopMyAHPOBARH ITPABHUAO CMEIIEHUS, IIO3BOASIOIIIEE
IIpeACKas3aTh MECTO B IIEPHOAHUYECKOH CHCTEME
SAEMEHTA — IIPOAYKTA PAAHOAKTHBHOI'O pacIiaia.
Coann sKCIIEpUMEHTAABbHO AoKkasan (1915), uro pasun

ARANADITAMACT TID ST ALTA



13 anpens
[lata cmepTtn: 2008
(96 ner)

[laTa 9 nong
poxaeHus: 1911

[>xekcoHBuUnb, ®nopuaa,

MecTo poxgeHus: CLUA



Hayunnie paboThI OTHOCATCS K IACPHOH hH3HKE,
IpobnreMe TEPMOSAEPHOI'O CHHTE34a, CIIEIIHAABHOMN 1
ob1IeH TeOPUH OTHOCUTEALHOCTH, €AUHOMN TEOPHH IIOAA,
TEOPHH I'PaBHUTAIINH, acTpodusuke. HeszaBucumo ot B.
['erizenbepra BBen MAaTPHULLY PACCETHUSA AAT OIIHCAHHNSA
B3auMoaercTBul (1937). Bmecte ¢ Hunscom bopom
pazpaboTan TEOPHIO AEACHHSI aTOMHOI'O I4Apa, A0KAa3an,
YTO, IIOA ACHCTBHEM TEIIAOBEIX HEHTPOHOB ACAUTCHA PEAKO
BCTPEYAIOIIHHUCA U30TOII ypaH-235 (1939). BmecTe ¢
QHpuko Pepmu, IO xmHOM Burnepom u leo Cunapsom
MaTeMaTHIeCKH OO0CHOBAA BO3MOXXHOCTSD IIETTHOH
peakiuy AEAEHUS B YPaHe, IEPBLIH OOBSICHHA
OTpHILIaTEABHOE BAUSHUE IPOAYKTOB AEACHHUSI Ha XOXK
IIEITHOM peaKIIuy, Pa3BHA METOADI VIIPABACHHS IACPHBIM
peakTopom (1939).



BriaBHHYA HACIO OO YHHBEPCAABHOCTH
depMHEBCKOI'O B3aHMOAEHUCTBHUA
(1948—1949), c A. Xunom pas3BHAR
KOANEKTHBHYIO MOAEAD sapa (1953),
[IpeAcKasan CYLIeCTBOBAHNE ME30aTOMOB
(1947). PaboTan B 061aCTH r'paBUTALIHY B
PERATHBHCTCKOHN aCTPOPHU3UKH. ABAIeTCSA
OAHHM H3 CO3AaTEeNAEH '€OMETPOSHUHAMHUKH.
HccnenoBaHMS ITOCBALIEHBI KBAHTOBAHHUIO
I'PaBHUTAIINH, TPABHUTAILIIOHHOMY KOAAKAIICY,
CTPYKTYPE MAaTEPHHU YPE3BHIUYANHO
OOABIIOHN IIAOTHOCTH K TEMIIEPATYPHI.



(@)
xR
e
D)
(DI e))
(O e
o ®
AN O

[laTta

POXOEHUS

. Pum, Utanuga

MecTto poxgeHus



PepMH (EAHHHIIA ANHHDI1)

PepMH — BHECHCTEMHASI €AMHHIIA
HN3MEPEHHS PACCTOSIHHUS, IPHMEHSIONIASICT B
IACPHOH bHU3HNKe, HAa3BaHAa B YECTh
HTaRbIHCKOI'O hH3HuKa QHPUKO Pepmu.

q

PepMmu oTanyaeTcsa oT deMTOMETPA AHIIID

HasBaHueM. U Benmunna 1X10°1° M, u
obo3HaueHue (M) BTUX ABYX €AHUHHUIL
coBnasaroT. Eaunnia yaobHa Ans
IIPHMEHEHHS B IAEPHOH (PHU3HKE, IOCKOABKY
XapaKTEepHbIE pa3sMepPhl AaTOMHOI'O IApa

COCTABASIOT HECKOABKO PEPMH.
1 Pepmu=1x 10" M =1 dm.



B auBape 1939 roay ®epmu Brickasan
MBICAB, UTO IIPHU AECACHUH YPaHa CAEAYET
OXKHUAATH HCIIYCKAHUS ObICTPBIX HEHUTPOHOB
H UTO, €CAH YHCAO BBIAETEBIINX HEHUTPOHOB
OyaeT 60AnbIlIe, UeM YHCAO IIOTAOIIEHHBIX,
IIYTH K IIEIIHOMN PeaKIHu 6yAeT OTKPLIT (A0
HEI'o 9TO TEOPETHUYECKH ITpeAcKasan, HO He
cMor nnoayuuTh Cunapgs /\eo).
IIocTaBAEHHBIN DKCIIEPUMEHT IIOATBEPAUL
Hanu4YHe ObICTPBIX HEHTPOHOB, XOTSI UX
YHCAO Ha OAMH aKT AEACHUSI OCTAaNAOCh HE
OYeHb OIIpeAeAEHHBIM.



B sTo Bpemsa Pepmu Hauan paboTaTs Has TEOPHEH LIEITHON PEeaKIIUU B
ypaHu-rpacduroBou cucreMe. K Becre 1941 roasa sra Teopus 6pina
paspaboTaHa, ¥ AETOM Hadanach CEpHA DKCIIEPUMEHTOB, I'AABHOM 3aiaUeH
KOTOPBIX IBAIAOCH U3MEPEHHE HEHTPOHHOI'O ITOTOKA. bhino caenano
(coBmecTHO c I'. AHAEPCOHOM) OKORO TPUALIATH OIBITOB, H B HIOHE

1942 roay O6nin IOAYYEH KO3(PPUITUEHT PAa3SMHOXEHHST HEUTPOHOB OOAbIIIE
€AWHUIIBI. OTO O3HAYANAO BO3MO>KHOCTE IIOAYUYEHHS IIEITHON peaKIuu B
LOCTATOYHO OOABIIION PEIIETKE U3 YpaHa U rpaduTa 1 IIOCAY>KHUAO
HAYanoM pa3paboTku KOHCTPYKIIHHK peakTopa. PepMu caenan MOIpPaBKy K
IIOAYYEHHOMY 3HAUEHHIO KOO PUIIHEHTa PAa3MHOXEHHS U YIER 9TO B
pasMepax IAAaHUPYEMOI'O KOTA], pa3paboTan METOA OIIpPEeACACHHS
KPHUTHYECKUX pa3MepoB cucTeMbl. Kpome Toro, 60sCh, 4To aTMOCEPHBIH
a30T OyAeT XOPOLIO IIOTAOIIATE HEUTPOHBI, PepPMHU HACTOSIA HA TOM, YTOOBI
BCE OI'POMHOE YCTPOHCTBO OBIAO IIOMEIIEHO B 'MI'AHTCKYIO ITIARATKY U3
MaTEPHH Al OOONOUEK a3POCTATOB. Tak MOTBHAACE BO3BMO>XXHOCTD
IIOAAECPXKUBATE COOTBETCTBYIOIIHNY COCTAaB aTMoCdePEhI, OKPY>XKaroIleHn
peakTop. [locTporika peakTopa Havanack B MeTannypruiyeckon
naboparopuu Yukarckoro yuusepcureta (Metallurgical Laboratory of the
University of Chicago) B okTsabpe, a 3aKOHYHAACH 2 AeKabpsa 1942 roza. B
caMOZAeRAbHOM nabopaTopHH oA CTasuoHoM Stagqg Field Stadium Ha aToM
peakTope ObIA IPOBEAEH IIOUCTHHE DIIOXANBHbBIN DKCIIEPHMEHT,
IIPOAEMOHCTPHPOBABIIHNH IIEPBYIO CAMOIOALEP XKHUBAIOLUIYIOCS LIEITHYIO
peaxIuio.



...s1 RIOOAIO HAYKY U 3HAI0, KaK MHOI'O OHA
MOXXET CAEAATH AAS CHACTHS AIOLEH.
HMMEeHHO ITO3TOMY 5 XOUY, YTOOBI KaK
MOJKHO CKOpee IIepecTany roBOPHTh:
«HAayKa HAaC BEAET K 'HOenHt OT aTOMHOH
1 BOAOPOAHOH 60MOBIY, 1 XOUy, uTO0,
HaKOHEIl, Mbl CMOI'AH paboTaTh
CIIOKOHNHO, HHYEIr'oO He OIIacasiCh, 1 BHOBB
C PAAOCTBIO IPHUHOCUTL MHUPY

eHHEHIIIHEe AAaPbI HAVKH.
- = y P. 2Konuno-Kropu



The end*




