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Hprko Pepmn

C OTYIO KVIETKY B IIEPMOJIMNYEC-
KOII cucreMe aJIeMEHTOB 3aHUMAeT
depmuit (Fm). Ir1o Haszsanme «io6u-
JIEHHDIN» 9JEMEHT TIOJYYUJ B YECThb
BEJIMKOTO MTAJIbSHCKOTO (pusnKa IH-
puko Mepmu (1901-1954), o KoTopom
COBPEMEHHUKH TOBOPWJIM, YTO OH OT-
KPBLJT /IBEPb B aTOMHbBIN BEK desioBeve-
ctBa. Kpome toro, @epMu BHeC peria-
0N BKJIAJ] B Pa3BUTHE CTATUCTHYEC-
KOl (PU3UKY ¥ KBAHTOBOII TEOPHI TBEP-
JIOTO TeJia.

Eme B 1926 ropxy ®epmu paspabo-
TaJ HOBYIO PA3HOBU/IHOCTb CTATHCTH-
YeCKOil MeXaHWMKH, OCHOBAHHYIO Ha
npunnune 3anpera [laymm. 3anmadgeit
CTATUCTUYECKOI MEXAHNUKU, KaK OJ[HO-
TO U3 KPYIHEHIINX pas/iesioB PU3nKH,
SIBJISIETCS.  OIMCaHWEe MaKPOCKOINYec-
KHUX TeJ, T.e. CUCTEM, COCTOSIIUX U3
GOJIBIIIOTO YUCJIA OJMHAKOBBIX YaCTHIL
(MOJIEKY I, aTOMOB, 9JIEKTPOHOB), Ye-
pes3 CBOMCTBA TUX YACTUI[ U B3AMMO-
neictBre Mexky HuMu. CorJIacHO TPIH-
uuiy Ilaysm, aBe TOK/eCTBEHHbIE Ya-
CTHUIIBI C MOJIYIEJIBIM CIIMHOM He MOTYT
O/ITHOBPEMEHHO HAaXOJUTHCS B OJ[HOM
COCTOSIHUM. DTO IPUBOJUT K TOMY, 4TO
C TIOHMIKEHHMEM TeMIepaTypbl TaKue
yacTuipl — (EPMUOHbI — TOCJe/I0Ba-
TEJIbHO 3AIIOJIHSIIOT COCTOSIHUSI ¢ Hau-
Hu3Mell BO3MOXHOI asueprueit. Ilpn
aBCOJTIIOTHOM HyJIe TeMIIepaTypbl UMe-
I0TCS1 3aIl0JIHEHHbIE U ITyCTble COCTOSI-
HUS, TPAHNIA MEK/IY KOTOPBIMU Ha3bl-
Baerca ypoBHeM Depmu. CraTtuctuxa
(pepMHOHOB, KAaKOBBIMHU SIBJISIOTCS,
Hanpumep, 6GapuoHbI, KBAPKH, JIENTO-
HbI, a TaKyKe AJEKTPOHbI M JIBIPKU B
TBEP/bIX TeJaX, MPUHIMINAIBHO OT-
JINYAETCs OT CTATMCTUKK YaCTHIL C 1ie-
JIOYMCJIEHHBIM CIIMHOM, KOTOpPbIE CTpe-
MSITCSI CKOHJIEHCHPOBATHCSI B OJIHOM |
TOM JK€ COCTOSIHUM IIPH HYJIe TeMIlepa-
Typpl. K Takum wactuiam, KoTopble
Ha3bIBAOTCS GO30HAMHU, OTHOCSITCS
(poToHDI, TJTIOOHDI ¥ I'PABUTOHDI, A TaK-
JK€ COCTaBHbIE YaCTHIbl U3 YETHOTO
yncjaa gpepMuonos. B TBepabIx Tesmax
6O30HAMU SIBJISIIOTCSI, HAIIPUMED, KBaH-
Tbl KOJIE6AHUI aTOMOB KpHUCTaJLINyec-
KOl pemteTk — (hDOHOHBI.
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A.BACUJIBEB

B nauaze 30-x ronos depmu nepeHec
CBOE BHHMMaHHe Ha aToMHoe sipo. B
1933 roty OH 1pe/II0K I TeopHIo GeTa-
pacriajia, HO3BOJMBIIYIO OGbSICHUTD,
KakuM 006pa3oM SIJIPO CIIOHTAHHO MHC-
IIyCKAaeT 3JIEKTPOHbI M KAKOBA IIPH 3TOM
POJIb HEHTPUHO — YaCTHIL, JIMIIIEHHbBIX
9JIEKTPUYECKOTO 3apsila U He M0J-
JIABABIIHMXCS TOTJ[A JKCHEPUMEHTAJb-
HOMy oOHapy»enuto. CylecTBoBaHue
TaKUX YacTull ObLIO IOCTYJINPOBAHO
[Taysn, a nHazBanue npumymano Dep-
Mu (9KCTIEPUMEHTATTHHO HEHTPHHO GBLTIO
o6Hapy:eno ymmib B 1956 roay). Te-
opus Gera-pacnasia Depmu 3aTparnsa-
JIa HOBBIH THI CHJI, TIOJTyYUBIINX Ha-
3BaHue ciaaboro Bzaumojeincrsusa. Ilo
WHTEHCUBHOCTH cJ1a60€e B3aUMO/IEHCT-
BUE 3HAUNTEJIBHO YCTYNAeT CHIbHOMY,
Y/IEPIKUBAIONEMY BMeECTe HYKJIOHBI,
13 KOTOPbIX COCTOUT ATOMHOE SIJIPO.

B 20-e rozibl 6bLJI0 TIPUHSTO CYUTATD,
YTO aTOM COJIEPIKUT J[BA TUIIA 3aPSIKEH-
HBIX YaCTHIL MOJIOKHUTEJbHbIE POTO-
HbBI, BXO/ISIIINE B COCTAB SI/Ipa, U OTPHU-
1aTeJbHbIE AJIEKTPOHDI, 0OpalAIOIIN-
ecss BOKpYT siipa. (DU3NMKOB MHTEpe-
COBAJIO, MOXKET JIM SIAPO COJepIKaTh
YaCTUILY, JIMIIEHHYIO 3JIEKTPUYECKOTO
3apsijia. IKCHEePUMEHTBI 110 0OGHApYsKe-
HUIO 3JIEKTPOHENTPATBHOMN YACTUIIBI J10-

cturan KyJapmuHamu B 1932 rony,
korza Jl>x.UenBUK OTKPBLI HEHTPOH.
DepMn cpady ke OIEHHJ 3HAUYEHHE
HeHTPOHA KaK MOIIHOTO CPE/ICTBA NHHU-
LUUPOBAHMS A/I€PHBIX PEAKIil. IJKC-
MIEPUMEHTATOPDI MBITATUCH 60Mbap/ -
pOBaTh aTOMbI 3aPSIKEHHbIMH 4aCTH-
1aMu, HO JUISI TTPEOJI0JIEHNST AJIEKTPHU-
YeCKOr0 OTTAJKMBAHUS 3apsiKeHHbIE
YacTUIBl HEOOXO/JMIMO PasrOHSTb Ha
MOIIHBIX U JJOPOTUX yckopuresax. Jleii-
CTBUTEJIBHO, HAJIETAIONINE DJIEKTPOHbBI
OTTQJIKMBAIOTCSI ATOMHBIMU  3JIEKTPO-
HaMH, a IPOTOHBI U ab(a-4acTuIbl —
SIPOM TaK, KaK OTTAJKMBAIOTCS O/IHO-
HUMEeHHbIe ajieKTpuyeckue 3apsipl. [lo-
CKOJIDKY HEHTPOH He MMeeT 3JIeKTpH-
YeCKOoro 3apsijia, He0OX0/IMMOCTb B yC-
KOPHTEJISIX OTIA/IaeT.

3HaYNTebHBIH IPOTrpecc B MHUIINH-
POBAaHMM SIJICPHBIX PeaKinii ObLI J10C-
turayT B 1934 rony, xorga @penepux
sKommo u Npen Kommo-Kiopu oTKpbI-
JIN MCKYCCTBEHHYIO PaJIMOaKTUBHOCTD.
O6syyas siipa 6opa 1 aJIOMUHUS aJTb-
(pa-vacruriamu, oHM BIIEPBbBIE CO3/ATN
HOBbIE PA/INOAKTHBHBIE N30TOIIbI N3Be-
CTHBIX 3JieMeHTOB. IIpojosrkas Haua-
TYIO 3TUMH HCCJIEI0BAHUSAMU PaboTy,
DepMu U ero coTpyaHUKH B Pume
MIPUHSIMCH 00JTy4aTh HEHTPOHAMY KasK-
noiit anement Ilepuoguyeckoii cucte-
Mbl B HaJI€XK/I€ TIOJTyYUTh HOBbIE Pa/Ino-
AKTHBHBIE M30TOIIBI C TIOMOIIIBIO TPUCO-
elnHeHus HeHTPOHOB K s/ipaM. IlepBo-
TO ycrexa y/JIajaoch JOCTHYb 1pu GOM-
6apaupoBke dropa, 3areM ObLIH MOJIY-
YeHbl COTHM HOBBIX PaJIMOAKTUBHbBIX
nzorornos. [Ipu 6oMbapanpoBKe ypaHa
— 92-ro sjIeMeHTa, CaMOro TSIKEJIOTo 13
BCTpevaromuxcs B npupoje, — Mepmu
1 €0 TPYIIIA IOJIYYNJIH CJI0XKHYI0 CMECh
U30TONOB. XMUMUYECKUN aHalIu3 He
0OGHAPYKIJ B HEl HU M30TOIIOB yPaHa,
HU U30TOIOB COCE/THETO ajieMeHTa, 60-
Jlee TOrO — pe3yJIbTarbl aHaIM3a MC-
KJTIOYAJIM TIPUCYTCTBHE BCEX 2JIEMEH-
ToB ¢ HOMepamu oT 86 10 91. Cam Toro
He 3Hast, MepMu BbI3BAT JleJieHne ypa-
Ha, pacIIeNMB TsKeJoe SIPO Ha JiBa
na 6oJIbIllee YUCTIO OCKOJIKOB U JIPY-
rux (pparMeHToB.
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Uepes HECKOJIbKO MeCsIEeB I0cJIe
Havyasa akcnepuMenTos, B 1935 roy,
DepMu 1 €ro COTPYAHUKN OOHAPYIKH-
JIM, YTO €CJIM HEeHTPOHbI 3aMeJISATD,
IIpoITycKas yepes Bojy WJM napadu,
T0 oHu 6oJiee 3(PDEKTUBHO UHUIHUUPY-
10T si/IEpHble peakiyuu. 3ame/lieHue
HEUTPOHOB JIErKO OOBSICHUTD UX CTOJI-
KHOBEHUSIMU ¢ sipaMu Bogopoza (mpo-
TOHAMI), B OGOJBIINX KOJUYECTBAX
coziepskaimxcst B atux cpegax. [lpu
CTOJIKHOBEHUSIX 3HAYMTEJIbHAS 4YacTb
KUHETUYEeCKON 9HEPTUN HEUTPOHOB Tie-
pejlaeTcst IIPOTOHAM, IOCKOJIbKY Mac-
Cbl 9TUX YACTHUIL MOYTH PABHbI, a Me/[l-
JieHHble yYacTuipl 6osiee ahPEKTUBHO
MPOHUKAIOT B siApa atoMoB. (IT0 CBs-
3aHO C TeM, YTO IPOIECC TPOHNKHOBE-
HUST HJIEMEHTApHON YacTHIIbI B SIZIPO
HocuT pesoHaHcHbI xapakrep. Co-
TJIaCHO THUIOTe3e Jie bpoiiisa, kaxaas
aJIEMEHTApHAsT YacTUIIA SIBJSIETCS O]
HOBPEMEHHO M BOJIHOM, JUIMHA KOTO-
poif 3aBHCHUT OT CKOPOCTH. ATOMHOE
SIJIPO TaK’Ke UMEET CBOIO JIJINHY BOJIHDI.
Korma aminbl BoJIH 2/leMeHTApHON va-
CTHUIIBI 1 s1/Ipa OKA3bIBAIOTCS O/INHAKO-
BbIMHU, HEUTPOHDBI Jlerde IPOHUKAIOT B
ray6b saapa.)

KBAHT:- 2000/Ne4

B 1938 roxy 9upuko depmu Gblia
npucykiena HobeseBckast mpemust 1o
¢usuke. B pemennn HobGeseBckoro
KOMMTETAa TOBOPHUJIOCH, 4YTO IPEMUs
IIPUCYIK/IEHA €My 3a JI0Ka3aTesIbCTBa
CYIIECTBOBAHUSI HOBBIX Pa/INOAKTUB-
HBIX 3JIEMEHTOB, HOJIYYEHHDBIX IIPU 06-
JIYYEHUN HeHTPOHAMM, W CBSI3aHHOE C
3TUM OTKPBITHE SI/IEPHBIX PEAKINIi,
BbI3bIBAEMbIX ME/IJIEHHbIMH HEHTpPOHA-
mMu. Hapsiy ¢ BbIJAOMMMUCS OTKPbI-
tusmMn Mepmu, Bceoblee NpU3HAHUE
TOJIYYNJIH €T0 NCKYCCTBO AKCIIEPUMEH-
Taropa, IIopa3uTeabHas n300peTaresib-
HOCTb ¥ UHTYUIMS, TI03BOJIMBIIINE [1PO-
JIUTDb HOBBIII CBET HA CTPYKTYPY si/ipa 1
OTKPDBITb HOBbIE TOPU3OHTDI /LIS OY/Ly-
IIEr0 Pa3BUTH ATOMHBIX HCCJIE/[0BA-
HUI.

Cpasy ke 10 3aBeplIeHnH IepeMo-
uuu Bpydenusi HoGeseBckoii mnpemun
Depmu ornpasuiics B CIITA. Tam emy
CTaJI0 M3BECTHO 06 OTKpbITHN [aHoM,
Mefitaep u IlllTpaccmanom paciieriie-
HUS ypaHa 11pu 06JIy4eHrn ero HeiTpo-
Hamu. Duauxkn Havagum 0O6CYHKAATb
BO3MOXKHOCTD 1lemHoN peakiuu. Ecam
BCAIKMIT pa3, KOTJa HEWTPOH paclier-
JISIET aTOM YPaHa, UCITyCKAIOTCs HOBbIE

HEUTPOHbI, TO OHU, CTAJIKUBASICD C J[PY-
I'MMH  aTOMaMH ypaHa, IOPOXK/JAIOT
HOBbIE HEITPOHDBI U TEM CAMbIM BbI3bI-
BAIOT HE3aTYyXalollylo IEIHYI0 peak-
0. Tak Kak 1pu KaKJI0M JieJIeHUH
spa ypaHa BbICBOOOXKaeTcsi 60Jib-
1I0€ KOJINYECTBO SHEPTHUH, IelHas pe-
AKIUSI COITPOBOXK/IAETCS KOJIOCCAIbHBIM
ee BblJeJieHneM. YpaH, TakuM oOpa-
30M, OKa3blBAETCSI NPUPOJHBIM aKKY-
MYJISITOPOM 3HEPruu, KOTOpask MOKET
UCII0JIb30BATHCS KaK B MUPHbBIX, TaK U
B BOEHHBIX IEJISIX.

DepMu PyKOBOJIUII CTPOUTENBCTBOM
1IepBOrO B MUPE $SIJIEPHOTO PEaKkTopa,
co3/laBaBlIerocst 13 6pycKoB rpadura.
Ypan u okcuJ ypaHa pasMeliaJich
MeXK/Iy 9TUMU OpYCKaMH, a B KauecTBe
3aMeJITNTeJIST PeaKIni  ITPUMEHSIJINCh
KaJIMUEBbIE CTEPKHU, KOTOPbIe 3 dek-
THBHO HOTIJIOMAIOT HEHTPOHDBL. DTH CTEP-
JKHM ObLIM MeJIJIEHHO BbIBEJICHbI W3
aKTUBHOU 30HDBI peakTopa 2 aeKabps
1942 rona, 1 yes0BeueCTBO BCTYTIIO B
ATOMHBIN BEK CBOEr0O CYIIECTBOBAHMUSI.






