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BBEOJEHHE

Pannoreosioruss — mnayka, Wsyuaiomas pacnpefeneHHe paiHOaK-
THBHBIX H30TONOB B 3€MHOM BeLUECTBE H HCIOJIb30BaHHE HX CHEUH(H-
YECKHX CBOHCTB, OOYCJ/IOBJIEHHBIX PaJHOAKTHBHOCTBLIO, JJIsi HCCJAeA0Bd-
HHSl Pa3HOOOpa3HbIX NPHPOAHBIX MPOLECCOB.

BA3b PaIHOAKTHBHOCTH C FeOJIOTHell BBIABHJIACL YiKe Ha pyOexke
XIX n XX crosernii BcieXd 3a OTKpHITHeM palHOAKTHBHOCTH, KOTJa
H. Sabcrepom, X. Teiirerem, P. Crperrom, M. H. Boprmanowm,
A, TI. CoKoIOBEIM H APYTHMH HCC/TeI0BaTeNsIMH GblTa ofHapyxKeHa
LIHPOKasi pacnpocTpaHeHHOCTh Ha 3eMJae PajlHOAKTHBHBIX 3JeMeHTOB,
COZEepIKAIHXCH B H3MEPHMBIX KOJNHUECTBAX BO BCEX H3Y4YEHHBIX MPO-
Gax rOpHBIX MOpPOA, BoA H Bo3nyxa. B 1908 r. B JlyGuune Ha cbesje
Bpuranckoii acconmnannn [I. Jxkoan o6paTHa BHHMaHHe YUeHBIX Ha
TO, 4TO HENpephLIBHOE BBIZEJICHHE Tem/a INpH paZHOAKTHBHOM pacnaje
H 3aKOHOMEpHOe HaKONJEHHE YCTOHYHMBHIX MPOAYKTOB pacnajia ypaHa
H TOpHs (re/Hs H CBHHIA) HMEIOT OYeHb OOJIbIIOE 3HAYEHHE B Teo-
JIOTHH.

Hau6osee nonno nuen o sHaueHuu paaHOAKTHBHOCTH B FeOJIOTHH
Goin passutel B. M. BepHaackum, KoTopblii NpPeJJIOKHI BBIACJTHTD
Cpelln reoJIOTHYECKHX HAayK pasjiesl, Ha3BaHHBIH MM pajgHOre0JOTHeN:.
«Ceiluac MOXKHO H HYXKHO FOBOPHTb O HOBOI co3aaiomiefics HayKe —
O pajaHoreo/]orHH, Hayke O paZHOAKTHUBHBIX CBOMCTBAaX Haluell muaHe-
Tbl, O TIPOHCXOASAIIAX B Hell, efl cBOHCTBEHHBIX, 0COGLIX PaaHOAKTHBHBIX
ABaeHHAX» (Bepuanckuil, 1935). OcHoBHbIMH 3agauaMu HOBOTO pas-
Aena reonornn B. M. Bepuaickmii cuuTan pajHoakTHBHOE Ompeese-
HHE reoIOTHYECKOro BPeMEeHH, cOCTaB/eHHe paJHOreoJOrHuecKoli Kap-
Thl, H3yu€HHe pPOH PaJHOAKTHBHOIO pacmajia B CO3JAAHUH BHYTpeHHeil
SHEpruH 3eMJH, HCIIO/Ib30BAHHE «IeJHEBOTO JbIXaHHS 3eMJH» B Kaye-
CTBE€ MEpbl ee paJHOaKTHBHOCTH, H3yU€HHE TeOXHMHH paJHOaKTHBHBIX
S/IEMEHTOB H HX NPOAYKTOB pacmnajfa. boabias yacTh 3THX 3anau
OCTAeTCs aKTyasbHOH H B HACTOSIIEE BpEeMSl.

Hauunas ¢ 40-x rogos mamero Beka oBiajeHHe BHYTPHATOMHOI
SHEpPrHell NPHBJIEKIO YCHJEHHOe BHHMAHHE K ecTECTBEHHBIM pPajHo-
AKTHBHbIM 3/1eMeHTaM ypaHy H TOPHIO KaK K aTOMHOMY ChIPbIO, B CBSi-
8H ¢ 4eM OJHHM H3 Ba)KHeMLIHX Pa3Je/oB PaJHOTeOJOTHH CTAJH MOHC-
KH 3THX 3JIeMEHTOB.

CoBepuiencrBoBanne MeTOZOB oOpefesenHs H30TONOB MO3BONHIIO
HCTIO0/IB30BATH B PaJHOreO/IOTHH B KauyecTBe HHAHKATOPOB NPHPOMHBIX
TIPOIECCOB He TOJNbLKO TNMOYTH BCe NPOAYKTH pacmaja ypaHa W TOpHS,
HO H OY€Hb MaJO pacnpocTpaHeHible MPOAYKTbI MPHPOAHBIX SAEPHBIX
peaxnui.

Beixon uenoBeka 3a mpenenst 3emiu paciHpua obaacTe npume-
HEHHs paJHOreoJIOTHH, KOTOpas CTAaHOBHTCA pasieJoM KOCMOJIOTHH.

B cBonx HccienoBanusnx paamoreosorus NpPHMEHsIET crenHgpuye-
CKHE METOJbl aHa/IH3a, HCHOJb3YIOUlHe pagHOaKTHBHBEIE CBOHCTBA H30-
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TOTNOB H MNO3BOJSIOLIHE B psijie CyyaeB ONpeleNsiTh HX OYeHb HH3KHE
KOHIEHTpAIHH, HEeJOCTYIHbIE JIPYTHM METOAaM.

3anaua HacTosleld KHHTH — JaTh reojioraM HeoOXOJHMEINH 00beM
CcBe/leHHit 10 OCHOBHBIM pasfenaM pajauoreoorud. B cBa3u ¢ ocoboit
cnenH(uKoii 06BHEKTOB HCCJAEJOBAHUI aBTOPHI COWIH LeNeco06pasHbIM
H3JI0XEHHIO cOOCTBEHHO PaLHOre0JIOTHH NpeanocaaTe pasien, MocBs-
IEeHHbI{T OCHOBAM PaAHOAKTHBHOCTH H METONAM ee H3YyueHHs.

Kuura npescraBaser co6oil paciuHpeHHbIN Kype JIeKIHi 10 pajauo-
reoJIOrHH, KOTOpHIH B Te4eHHe MHOTHX JIeT YHTAIOT aBTOpPH Ha Kadeape
FeOXHMHH reoJioruyeckoro (akyabrera MOCKOBCKOrO TroCYy/apcTBeH-
Horo ynusepcutera uMm. M. B. Jlomonocosa.

Kuura siBasiercsi coBMecTHO paGoroit 060HX aBTOPOB, NPH 3TOM
(pu3nyeckne BONMPOCH! H3JOXKeHBl npenMyuectsenno B, M. Bapanosnim,
reosoruueckne — H. A. Turaesoii.

HCTOPHSI PA3BHTHAI PAJLTHOTEOJIOTHH

Heropus panuoreosiorun, ocoGeHHO Ha NepBbIX 3Tanax pas3BHTHSA,
BO MHOTOM IOBTOpPSIeT HCTOPHIO HCCJEN0BAHHA PaJHOAKTHBHOCTH.

Orkpoitue B. Pentredom B 1895 r. npoHHKalOWero H3/Jay4yeHns,
CNOcOGHOro BLI3LIBATH TMOYepHeHHe (OTONIACTHHKH H (hJIyOpecieHIHIo
MHOTHX BEILECTB, ABHJIOCH TOMAYKOM K OTKPBITHIO paJAHOAKTHBHOCTH.
Yepes rox, B 1896 r., usyuas ¢ocdopecueHunio nojx BIAHAHHEM Jyueil
Pentrena, A. Bexkepeab oGHapyuJ, 4T0 COJMH ypaHa Hcnyckaior Ges
BO3/leficTBHA H3BHe NpPOHHKAIOllee H3JyuyeHHe, crnocoGHOe paspsiKaTh
3JIEKTPOCKON H Bhi3biBalollee noyepHeHHe (oroamy’bchu. Hainyuenne
e 3aBHCHT OT COeJHHEHHS, B KOTOPOM HAXOJHTCA VpaH.

Orxpuitie A. Bekkepesss 3aHHTEPECOBANO YYEHBIX MHOTHX CTpaH,
H B nepsyio ouepeib cynpyros Kiopu Bo ®@panuun u 3. Pesepgopna
B Aurnud. B mocienyioliHe TOAbl BaXKHeHIUHe OTKPBITHS CJef0OBaJH
oano 3a apyrum. 12 moaa 1898 r. Mapus Kiopu coobmmuna, uro co-
e[HHEHHs TOPHS Takxke HcnyckaioT «iyun DBekkepensi». Hesasucumo
OT Hee pajaHoakTHBHOCTb TopHs ycrauosua I'. IImmar. K sromy xe
NEepHOAY OTHOCATCS MepBble HCC/eIOBAHHA MHHEpaJoB ypaHa H TOpHS.
[Meep u Mapus Kiopu ycraHoBH/aH, uTO ypaHOBas cMOJsiHAs pyAa H
ypaHoBble MHHepaJbl 00GJafaloT 3HAUHTEJIbHO OOJbIIEH palHOaKTHB-
HOCTBIO, ueM cosin ypaHa. 18 mioas 1898 r. nosisusock HX coobuieHue
O HOBOM 3JieMeHTe, BbIJeJIeHHOM H3 YPaHOBO# pyabl, 6JH3KOM MO XH-
MHYECKHM CBOficTBaM BHCMYTY M Ha3BaHHOM HMH noJoHHeM. 12 nekaG-
psa cynpyrn Kiopu coobuuau o6 OTKPHITHH pajus.

B 1899 r. IT. 1 M. Kiopu QGHapyXKu/JIH OKpalIHBAIONlee H XHMH-
uecKoe JeiicTBHe pajHoakTHBHOrO uasdyuenusi. A. JleGbepH OTKpBLI
akTuHHil, B navase 1900 r. 3. Pesepdopa u Apyrae HCC/ae0BaTeNH
cOOOIHIN 06 OTKPBITHH Tpex NMPHPOAHBLIX H3OTONOB pajioHa.

B Tom Xxe ropy 3. Pesepdopa ycTaHOBHJ, 4TO pajHOAKTHBHOE
H3JyueHHe COCTOHT H3 ABYX KOMIOHEHT ¢ pas/IHyHOH NpPOHHKaloLlei
crocoGHOCTBIO, KOTopble OH Haspan anba- u Gera-ayuamu. Tperbs
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KOMIOHeHTa — ramma-iyun — Oblia o6Hapyxena Il. Buanapom 4
A. Bexkepenem B 1906 r. Boiio mokasauno, uto aabda-nyyn — sAnpa
resinsi, a Gera-1yuH — 3aeKTponbl. Benen 3a stum Pawmsait u Tpasepe
00HApYXKuau NPHCYTCTBHE Teius B YDaHOBBIX H TOPHEBBIX MHHepalax,
a JleGbepH — B Npenapare aKTHHHS. ,

OGo6uB pe3yabTaThl BceX HCCIeNoBaHuil 1O pajAHOaKTHBHOCTH,
3. Pesepdopa u ©. Coaan B 1902 r. chopmyHpOBaIH TEOPHIO paHO-
aKTHBHBIX NpeBpalleHnil, KoTopas yxe Oblia BbicKasaHa cynpyrami
Kiopu B meHee yeTKo# dopme: aTOMBI PalHOAKTHBHBIX 3JE€MEHTOB Tpe-
TepNeBaioT caMONPOH3BO/IbHEIE NPEBpPALIeH st B ATOMBI APYTHX 3JEMEH-
TOB ¢ TOCTOSIHHON 118 MaHHOTO BellecTBa cKopocTbio. [IpeBpaienue
conpoBoxkaaercs anbda- uin Gera-H3iTyyeHHeM.

B 1905 r. 3. Illsefianep ycTaHOBHJ CTATHCTHYECKHHl Xapakrep
Gera-pacnazna. B 1906 r. Ksun63a1 oTKphLT GeTa-aKTHBHOCTb KaJjHs H
pyOHAHS.

Hcenenoanus 1905—1910 rr. nokasajiu, 4To XHMHYeckhe H (u-
anyeckue (3a WCK/IIOUEHHEM PAJHOAKTHBHOCTH) CBOHCTBA MHOIHX BHOBb
OTKPHITHIX PAJHOAKTHBHEIX BeIIECTB COBNAajaiorT. 3T0 MO3BOJHIO
@. Comnn BBecTH NMoHATHe H3oTonuH. Jlmmb B 1919 r., mocse Toro Kak
®. AcTOH CKOHCTpPYHpOBaj NepBHIl Macc-CleKTPOMEeTp, OblIo OKOH-
YaTeNbHO JI0Ka3aHO CYIEeCTBOBaHHe CTA0HJbHBIX H30TONOB 3/1€MEHTOB.

Muorne BaxKHefilllHe AJs1 PaJAHOre0JOTHH OTKPBLITH H HJEH IpH-
papaexar [1. Kiopn. B 1903 r. ou coBmectHo ¢ JI. JlaGopiom obHa-
pyXua, 4T0 PaJHOAKTHBHEI pacmaj COMPOBOXKJAaerTcs BhIAEJEHHEM
Tensaa, KOJHYecTBO KOTOPOTO NMPONOPIHOHAJIBHO YHCJAY pacnajaiomux-
¢l aTOMOB. «JTHM OTKphITHEM OBLI BIepBbie B Te0JIOTHH HayyHO TO-
CTaB/JeH BONMPOC O peasbHOM HCTOYHHKe SHEPTHH TeOJOTHYECKHX Ipo-
neccos» (Bepuanckuit, 1937).

~ Hzeio o BO3MOMKHOCTH ONpe/ieIeH s Te0JJOrHUeCKOTO BpeMeHH TaK-
ke Bnepshie Beickasan I1. Kiopu. Buictynas B 1902 r. Ha sacefanun
@paunysckoro ¢uanueckoro o0ulECTBa, OH YKasajJ, YTO MNOCTOSHCTBO
CKOPOCTH pajHOAKTHBHOIO pacnaja Jaer YeNOBEuecTBY Mepy BpeMe-
HH — «3TaJIOH BpeMeHH», He 3aBHCAILHA OT MPOIECCOB, COBEPIIAIOUIHX-
€ B OKpyxaioueii cpefe. BoamoxHOCTb Onmpe/e/nenHs BO3pacTa npH-
POAHbIX OGBEKTOB MO HAKOMJEHHIO NPOAYKTOB pacnaja npaKTHUeCKH
- yerauosuan 3. Pesepdopn u B. Boarsyn B 1904 r. B. Boarsyn noka-
- 8aJ1, 4yto oTHomeHHe Pb/U B nepBHUHBIX YPaHOBBIX MHHEpa/Jax CBA3aHO
' MX BoapactoM, a otsHomeHHe U/Ra m U/Th B ropubix nopopax mo-
IHHO.

- Boabmme paGorur no onpenenenuo U, Th, Ra u He B munepanax
B nopoaax mposea P. Crpert, koropuii B 1908 r. ycraHOBHJ, 4TO Bé-
iHa reJuii-ypaHOBOr0 OTHOIIEHHSI TakXKe 3aBHCHT OT reoJIOrHYe-
D Bo3pacra MuHepasoB. Ctpert oGHapyXHJ1 MOBCeMeCTHOe NpPHCY -
€ paaus B Jutocepe u OGuocdepe. Ha ocHoBaHHH pacueToB OH
BLIBOJ, YTO KOHUEHTpPAalHs pajus NOJKHA yOblBaTh c TIyGH-




J. xonu Gbla OAHHM M3 MEPBbIX, KTO OLEHHJ 3HAYeHHe panuo-
aKTHBHOCTH B reosorin, B 1907 r. on 10Kasan paguoakTHBHYIO NpH-
POy IVICOXPOHYECKHX OpeoJIOB, IOJAYYHB HX 3KCHEpPHMEHTaabHO, H
NPENJIOKHI HCNOJAb30BATE HX JUISl ONpejeseHns abcoqi0THOrO BO3pa-
cra. Mnen [Lkoan okasann Goabwoe Binsiine wa B. WM. Bepuaackoro,
KOTOpBIil nepBblii B PoccHn NOHAN OrpOMHYIO BaXKHOCTb H3YUEHHs NpH-
poanoit paauoaktHsHocTH. Ilo ero muuumatuse wHaummaa c¢ 1909 r.
Axajzemueii Hayk OBIIO OPralHH30BAHO HECKOABKO PajiMeBBIX SKCIELH-
UHH ¢ UeJbI0 NOHCKOB PAaAHOAKTHBHLIX MHHEPAJOB Ha TeppPHTOPHH
Poccnn, B koropbix npunnmanu yuactue K. A. Henaaxesny, A. E. Pep-
cman, B. M. Kpwukanosckuit, 1. C. Beasuknn, JI. A. Kyank u ap.

BepHajackuii npeinoxun BKAIOUHTH B YHCJAO I'€OJOTHYECKHX MAHC-
UHIVIHE HOBYIO HayKy — paJHOreOJIONHIO H ONpeieaH] ee OCHOBHbI®
sajiaud. OrpomHoe 3HA4YeHH§ pPaJHOre0JOTHYECKHX HCC/eN0BAHHI
B. W. Bepuaickuii nepsblil OLEHHI ¢ TOUKH 3peHHS TOJYYCHHS BaK-
Heflluero sHepreTHUECKOro chipbsi. 3a 24 rojaa A0 OTKPHITHSI HCKYC-
CTBEHHON paJIHOAKTHBHOCTH M 3a 35 Jer /0 B3puLiBa NepBOfl aTOMHOI
OomObl OH mnucan: «[lepes HaMH OTKPHIBAIOTCA B sIBJAEHHAX panuo-
AKTHBHOCTH HCTOYHHKH aTOMHO{l SHEPTHH, B MH/JIHOHB pa3 IpeBbi-
lualomne Bee Te HCTOUHHKH CHJ, KaKHe PHCOBAJHCh YeJOBEYECKOMY
BooGpaxeunio» (B. M. Bepuanckuit, «O HeoGX0ANMOCTH HCCTe0BAHUA
PajHOAKTHBHLIX MHHepasoB Poccuilckoit mmnepun». M., 1910).

B naweit crpane mccaenoBaHHst N0 pafHOre0JOrHH, HAYATHE ellle
B NEPHO/L TePBOil MHPOBOIl BOMHHLI, TMONYYHIH OCOGEHHO WHPOKHII pa3-
Max mocie Beankoii OKTAGPbCKOM — COMMANHCTHUECKON — PEBOMIOLHH.
B 1922 r. B Jlenunrpage Guii cosgan Paauesbiii nHCTHTYT AKagemuu
Hayk, Bosrnasiasemblit B. M. Bepnaackum. B ominuMe oT aHaJorHuHbIX
3apyGexHLIX YuUpeXAeHHI B 3TOM HHCTHTYTe HAPAAY ¢ (DH3HUECKHM H
XHMHYECKHM OTAeqaMH Obl1 CO3/1aH TaKKe reoJJOTHYECKHIT OTael.

B Pajnesom HHCTHTYTe NOJA HeNnocpeiCTBeHHBIM PYKOBOACTBOM
B. H. Bepuajackoro paseusajiiuch paGoThl 110 TeOXHMHH paJilHOAKTHB-
HBIX 3JI€MEHTOB, onpexesnennio abcomoTHoro Bospacra (JI. B. Komaes,
H. E. Crapuk u 1p.), a TakkKe 10 pagHOXHMHH M (PH3HKE ATOMHOLO
sapa (B. I'. Xaonuu, JI. B. Mbicoscknit u ap.). PaGors no panuo-
Feo/IorHH MpoBOAHAMCh Takke B Mockosckoit naGopatopun Paaueso-
ro mncraryra (B. M. Bapawos, E. I'. 'pauesa, E. C. Illenorsesa,
K. T. Kynamosa u 1p.), a Takxke B MockoBckom reoJIoropasse1l04HOM
uncruryre (/1. M. Kyp6aros) u apyrux mayumbix yupexJaeHusx.

ITo ocnosneiM npoGaemam panuoreonornn B CCCP Gbin Beinos-
HeHbl pyHAaMeHTaJbHble HCC/Ie10BalHs.

A. Il. Bunorpaios BbicKa3ad IHIIOTe3Y, 4TO o0pa3oBaHHe 3eMHOI
KOpHI, riipocdepst H armochepsl MO0 NPOHCXOAHTH MPH Tponecce,
AHAJOTHYHOM 30HHON nuiapke. [Ipw sTom mpeanoaaraercs, 4To HCTOY-
HHKOM pasorpeBa aBJseTcsi pajHorenHoe Temjo. Pacuets! pagmoren-
HOTO Ten/a INO3BOJH/IH BOCCTAHOBHTL TEPMHUYECKYIO HCTOPHIO 3emJi
u Jlynu (E. A. JTio6umosa u B. 10. Jlepun).

B reosnorun orpomHoe 3nauenHe HMMeeT BO3MOMKHOCTB onpejese-
HHsA a0COMOTHOTO (BLIpaXKeHHOro B Tofax) BO3pacTa reoJOTHUeCKHX
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[eHKA JUIHTEeJAbHOCTH e0JOrHYeCKHX H FeOXHMHYECKHX
sily C YCOBEPUIGHCTBOBAHHBLIMH K/ACCHUECKHMH ypaH- U
M W TeJHeBBIM MeToJdaMH onpejefeHHs aGCOMOTHOTO
reosornueckux obpasosannii 3. K. I'epannrom Geur paspa-
sIHH H3 HanGojee INepcNeKTHBHBIX METOM0B — KaJHH-apro-
!
extHBHAsi pabora psaga aabopaTopHil MO3BOJHIA Ha OCHOBE
NPHBA3AHHBIX TEOJOTHYECKH pPenepHbiX NMpold co3jaTh COBeT-
: a6CcoIOTHOrO BO3pacra reojiorayeckux (popmaunit. ITpen-
mepBasi eOXPOHOJOTHUecKas  liKaja  JAas JOKeMOpHs
Bunorpaznos, H. I1. Cemenenko, A. M. Tyrapunos). Yeneuno
OTaHEl METOJEl BOCCTAHOBJEHHS CJ0MKHOH HCTOPHH MHHEpaJoB
pIX MOPOJZ 10 PAcXOAAIIHMCS 3HAYEHHAM BO3pacTa, NOJydaeMbIM
piM H3oTonHbiM otHomwenusm (A. H. Tyrapunos).
1bIIOE 3HAUEHHE HMEIOT IIHpOoKHe 0000IieHHs BO3PACTHHIX OT-
it OTHEJLHLIX PErHoHOB H cONocTaBjJeHHe abCcoJI0THOrO BO3-
POJICTBEHHBIX TeoJorHyeckux o06pasuBaHuil H CTPYKTYp rjaobalb-
xapakrepa (A. I1. Bunorpanos, H. I1. Cemenenko, A. H. Tyra-
OB).
I'I)oc.ne npeasnoxentoro reopusnkom JI. M. Kypbartosbim merona
ipefieIeHHsi BO3pacTa MOPCKHX OT/IONKEHHil M0 HepaBHOBECHHIM OTHO-
HIEeHHsAM NPOAYKTOB pacnaja ypaHa 3apyOeXHbIMH H COBETCKHMH
. YueHbIMH HA4aTo IIMPOKOe IPHMEHeHHe HOHHEBOro H APYTHX Mero-
OB JUlsi OnpejesieHHsi CKOPOCTH OTJIOXKeHHS MOPCKHX MJOB. B Hamei
~ crpane 3TH MeToaw paspaboranm B. M. Bapanoswim, H. E. Crapukom,
~ JI. A, Xpucruanosoii u 1p. Bechb KOMIJeKc MPOAYKTOB ypaHOBOro H
~ TOPHEBOTO PsINOB HCIIOAb3YeTCS JJIS XPOHOJIOTHH YeTBEPTHUHBIX OTJIO-
- XKenmit (B. B. Uepaninues ¢ corpyanukamu). B. B. UepabiHuesbiM H
~ II. M. Yanosbim o6GHapyKeH H HCNOJb30BAH B paaHOTeoJOTHH 3ddekt
pasieneHusi H30TONOB ypaHa B npupofe. Beayrcs Takxke paGorel 10
HCIONB30BAHUIO PAaJHOYTJIEPOJHOTO MeTOJa B Ie0JOTHH H apXeoJorHH,
B YaCTHOCTH AJs ONpefeJeHHs SMOX OJeleHeHHsI H BpeMeHH JpPeBHHX
3axXopoHeHHH.
Metoasl sinepHOit reOXPOHOJNIOTHH NO3BOJNHJAH BILIOTHYIO TOLONHTA
K npobiemam, HMelolmuM B GyAyuiem, HecOMHeHHO, 60JblIoe NMo3HaBa-
TeNbHOe M NpakTHYecKoe 3HaueHue. Peub uaer o6 onpelesieHHH BO3pa-
cTa Bemects 1 Tea ConHeuHoft cHcTeMbl. Baaropaps npumeHeHHIO 3THX
METOJ0B yAaJoch I0Ka3aTb, YTO 3HAYHTEJNbHAsl 4acTb BelleCTB H TeJl
Conneunoll cncrembl HMeer ofllee NMPOHCXOMAeHHe H 00pa3oBaJIOCh
OK0J10 4,5 MapA. JeT Hasad. Buliu yTouHeHB! OIEHKH Bo3pacta 3eMJH
H ee 060s09eK, a TaKXKe BJIHAHHE PAJHOAKTHBHOIO pacnajla Ha H3Me-
HEHHe XMMHUECKOrO cOCTABa 3€MHOI0 BelllecTBa.
INepBhie pagHOMeTpHUECKHE TTOHCKH MECTOPOXKAEHHI OBIIH HayaThl

B Hameli crpaHe JI. H. BorosBaenckum B 20-X rogax H OCHO-
BEIBaJIHCh Ha NpHMEHEHHH HOHH3AIHOHHOTO TaMMa-3JeKTpoMerpa.
[Toannee 6w paspaGoTan SMaHAUMOHHBI (pafOHOBHI) MeTOA, OCHO-
BaHHBII Ha oONpe/ieIeHHH CONlepXKaHHs pajloHa B BO3JAyXe PHIXJBLIX OT-
Joxennit, C pa3BHTHeM paJHO3JeKTPOHHON TEeXHHKH MCCJe/l0BaAHHSA
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MOHHBHPYIOLHX H3JIyuyeHHH H 3JeMEHTapHBIX YacTHI, HA CMeHy MaJo-
NPOH3BOAHTENBHEIM TPOMO3JKHM HOHH3aUHOHHLEIM NpHOOpaM NpPHILIH
NOJIeBble PaMOMETPHl ¢ MMIYJbLCHBIMH Ta30pa3psifHLIMH H CLHHTHJJIS-
LHOHHBIMH JeTeKTopamu. DB cO3/aHbl HaleXHO paboTalolye BbICO-
KOUYBCTBHTE/IbHble raMMa-pajiHOMeTphl JUIsi TIOHCKOB ¢ caMoJera, aBTo-
mawnHbl. [IpHMeHeHHe raMMa-CHEKTPOMETPOB IO3BOJHJIO ONpPEedeHTh
NpPHPOAY PaJHOAKTHBHOCTH NPH YPOBHSIX COJAEPIKAHHS, COOTBETCTBYIO-
KX KJ1apKOBOMY.

Panuomerprueckne MerTolbl NPHMEHSIOTCS TaKkKe A YTOUHEHHS
HanpaBJ/ieHHsl TOPHBIX paboT H MojicueTa 3anacoB MECTOPOXKIEHHH mmy-
TeM paaHOMeTpHuecKoro omnpo0oBaHHA ropHhx BhipabGotok. Ha pyn-
HHKax WIHPOKO HCHOJb3yeTcss MeXaHHuecKasi pynopasbopka u obora-
IleHHe PYAHOH Macchl ¢ NPHMeHeHHeM paJHOMETPHYECKHX [IaTYHKOB.

Panunomerpunueckue MeTonbl (raMma-MerTofbl H 3MaHalHOHHBIE)
GblIH JOMOJMHEHbI 3KCTPECCHBIMH (DPH3MKO-XHMHYECKHMH METOJaMH OIl-
pelle/IeHHsI YPAHA, YTO MOC/IYKH/IO OCHOBOH ypaHOMEeTPHYECKHX, pajHo-
THAPOTeOJIOTHYECKHX M APYTHX METOLOB NMOHCKOB MECTOPOMKJAEHHI.
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TAABAIL
®U3UYECKHE OCHOBbI PAITHOAKTHBHOCTH

HaspaHHe <paJHOAKTHBHOCTb» BrepBhie mpenioxeno Kiopu aaza
0603HayeHHs CNOCOOHOCTH HEKOTOPHIX BEIIECTB CaMONPOH3BOJILHO HC-
NycKaTh XapakTepHbIE H3JIyueHH. B nanpHeiilneM 3TO CJIOBO CTaJH
npuMeHsTh B 6ojee MIHPOKOM CMLIC/IE, 4 HMEHHO:

1. PajlHOaKTHBHOCTb — CTOCOGHOCTb HEYCTOHUHBBIX aTOMHBIX €D
CaMOTIPOH3BOJIBHO TIePeXO/HTh B Gojlee YCTOHUHBLIE COCTOANHA 3a KO-
" HeuHBlii NPOMEXYTOK BpeMeHH. JTOT Nepexoj Bcerja CONpOBOKIAeTCs
BEIIeJIeHHEM 3HEPTHH H TOJYHHSETCH CTATHCTHYECKOMY 3aKOHY. B stom
eMBbicJI€ TOBOPAT O PaJHOAKTHBHBIX H30TOMAX XHMHHYECKHX 3/€MEHTOB.

" 9. PagMoaKTHBHOCTHIO TAaKXKe HA3HIBAIOT COBOKYMHOCTb H3.IyuYeHHH,
HCNycKaeMBIX NPenapaToM, COAepXKallHM pPajHOAKTHBHbIE H3OTOIBI-
Hanpuwmep, a-, - HIH y-paAHOaKTHBHOCTD.

2. Cl0BO «pajHOAKTHBHOCTb» ymnorpebjsercs A1d obo3HayeHHs
enocoGHOCTH faBaTh Hadyuenne. Hampumep, rOBOPAT: pajHOAKTHBHBIH
npenapar H T. IL

4. dtum caoBoMm o0o3HauaeTcsi KOJHYECTBEHHOe cO/lepxanHe pa-
NHOAKTHBHBIX H30TONOB B KaKOM-ITHOO BeulecTBe, pPaaHOAKTHBHOCTD
BOJbI B €IHHHIAX KIOPH HA JHTP H T. I

§ 1. ATOMHBIE U AJEPHBIE NPEBPALLEHHA

Kak u3BeCTHO, aTOMBl BCEX XHMHYECKHX 3J€MEHTOB COCTOAT H3
MAacCHBHOTO f7pa, B KOTOPOM cOcpeloToyeHo Goaee 99,9% Bceit mac-
Chl aTOMa, W 3JEKTPOHHBIX 060/MOueK, OKpyKalomux sapo. Hneno
3JMEKTPOHOB /A HEATPaJbHOrO 4TOMa PABHO BeNHYHHE MOJONKHTElb-
HOrO 3apsifia ifpa, BHIPaXKEHHOTO B AHHHIAX 3/eMEeHTapHOro 3apsia,
H ompejensieT XHMHYeCcKHe cBOHcTBAa JaHHOro aroma. 3apsan saapa
YHC/JAEHHO paBeH MNOPAAKOBOMY HOMepy S/AeMeHTa B NepHOAHYECKOT
cHcTeMe Menneneesa. Slapo aToMa COCTOHT H3 3/€MEHTAapHBIX vac-
THIL — NIPOTOHOB M HETPOHOB, KOTOPLIM YacTo Aaercsi ofllee Ha3BaHHE
«HYK/JIOHE». YHCJ0 NPOTOHOB PaBHO NMOPSAAKOBOMY HOMEpYy 3JEMeHTa
Z, a cymma yHCJa NPOTOHOB H HEHTPOHOB paBHA aTOMHOMY Becy, HJH
MaccoBoMy uHcav A. Pajnyc aTOMHBIX siiep pacreT, KaK KOpeHb KyGu-
YeCKHH H3 uHcaa HYKJIOHOB, T. e. TIOTHOCTb sAAep ﬂpHﬁJIHSHTEJIbHO
onunaxosa n pasha 1,3-10" 2/cu®. Paguyc simpa R npuGH3HTENBHO
paBeH '

R 1841007 A% cn,

rjle A — maccoBOe YHCIO.
AToMBl C paBHOJ CyMMOH 4HCeJ MPOTOHOB Z, HO Pa3HBIM UHCIOM
HEATPOHOB SBJIAIOTCS H30TOMAaMH ONHOrO M TOTO e 3JeMeHTa H
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; 5 234
He OTJIHYAlOTCS MO CBOMM XHMHYeCKHM cBoficTBam (Hampumep, ‘g2U,
2351, 2381J)

b e A i W 8

ATOMbl ¢ paBHOH CYMMOil uHCeJ IPOTOHOB M HefiTponos (A), Ho
Pas3iHYHBIMH 3HaYeHHSIMH Z HasblBaloTcss H3o00apamu. Ounu OTHO-

40 40
CATCHA K pas/IHuUHBIM XHMHYECKHM 3JeMeHTaM (nampumep, jgAr, 19K
40
QuCa).
Jlia u3meHeHus: HOPMAJBHOTO COCTOSIHHSA 3JEKTPOHHBIX 000/0YEK
Tpebyercss cpaBHHTeNbHO HeGogbluas sHeprusi — He Gosee 100000

3JIeKTPOH-BOJBT (98) AMA caMBIX GJH3KHX K AAPY 3JEKTPOHOB TaAMNKe-
Jabix atomoB. [lepememienns 3/1eKTPOHOB MeXAY BO3MOMKHBIMH A5
HHX SJEKTPOHHBIMH 000/I0YKaMH CONPOBOMKAAIOTCA HCNYCKAHHEM KBaH-
TOB SJEKTPOMArHUTHOro manyuyenus. Ilpum nepexoge 3iexTpoHos Ha
BHEIIHHX 0GOJIOYKAX 4TOMA HMCNYCKAeTcsi CBET OT HH(pPAKPacHOro o
Y/IbTPa(HOJIETOBOrO, SHEPrHs KBAHTOB KOTOPOTO NOPSAAKA €IHHHIL 3J1eK-
TpoH-BoaibT. Ilpn mepexonax ma GamzKaHWHX K sApy 060104Kax H3ay-
HaloTcst Xapakrepucthyeckue Jyud Penrtrena. Ilpu ymasennnm sgexrt-
PoHa H3 aroMa NOJYYalOTCHd aTOMbl, HMEIOIHE IO0JOXKHTEJbHbI
SJIEKTPHUECKHH 3apsifl, — 3T0 sBleHHe Houusauud. [Ipu mepexone
SJIEKTPOHOB B Ipejies1aX, CBS3aHHBIX C SIAPOM 3JEKTPOHHBIX 060JIOYEK,
NPOHCXOAUT Mpolecc BO3OYKAeHH aToMa. XHMHUECKHE DeaKIHH BO3-
HHKAIOT IIPH B3aHMOJEHCTBHH 3JEKTPOHOB, HAXOAAIINXCH HA BHEIIHHX
oGonoukax. Ilpn Bcex ykasaHHBIX Tpomeccax aToM COXPaHSeT CBOIO
XHMHYECKYIO HHAMBHIYaJbHOCTb, KOTOpas MOJHOCTbIO OINpe/esseTcs
MECTOM 3JIeMeHTa B NEPHOAHYECKON cHCTeMe, HJIH, uTO TO K€ CaMoe,
3apAnoM sijpa.

Ilpespamienne seMeHTa BO3MOMKHO TOJIBKO TOT/A, KOTa yaaercst
H3MEHHTb BeNHYHHY 3apsiia siapa. Jlo OTKPHITHA pajgHOaKTHBHOCTH He-
OHOKpATHbIe IONBITKH MpeBpallleHHss XHMHYECKHX 35/JeMeHTOB ObLIH
Gesycrielnbl, TaK KaK NpHMeHsieMble BO3JeHCTBHs MOTAH  TOBJIHATD
JIHIb Ha 3JEKTPOHHBEIE 0OONOYKH aTOMa H He MOIIH H3MEHHTb 3apsi
sinpa. MeKyccTBeHHO HSMeHHTD 3apsj f/pa, a C/1eJI0BaTe/bHO, ocyuie-
CTBHTb NPEBpAIIEHHE 3ME€MEHTOB, MOXKHO NpPH TMOMOLIH YaCTHI, NPO-
HHKAIOMINX BHYTPb Siipa H BHI3bIBAIOIIHX B HeM H3MeHeHusi. Panuo-
AKTHBHBEIE fi/Ipa CNOCOGHBI H3MEHSTBCS CAMOIPOH3BOJBHO.

Hekycersennoe npespaienne siep MOXKeT GbITh 9K30TePMHUECKHM
H SHAOTepMHueCKHM. EcTecTBeHHBI pajHOaKTHBHBII pacnag MOKeT
OBITb TOJIBKO 3K30TEDMHYECKHM, T. €. COMPOBOKAATHCSH BblAEMeHHeM
sHeprun. Cie/10Bate/1bio, SHEPrusi paAHOAKTHBHOTO SAPA JAO PAcNana.
MoJKHA ObITh GOsiblue SHePTHH siApa Mocie pacnana. [Ipu siepubix
TPEBPAIUEHHSAX BbIENAETCS HJAM TONVIOWIAeTcss HACTONBKO O60Jblias
SHEPrHs, uTO B 3HepreTHueCKOM OGanaHce sAepPHBIX peakuuil cymye-
CTBEHHOE 3HAUEHHe HMEeEeT H3MeHeHHe Macchl COTJIAaCHO 3aKOHY B3auMO-
CBA3H maccel (m) u sneprun (E): E = mc?, rae ¢ — cKOpocTb cBera.

Heycroitunpe Te atomubie sapa, kotopele nmeloT Goabuwmii 3anac
SHEPTHH, YeM MPOAYKTHl HX BO3MOXKHOro npeppauienns. K nacrosiemy
BpeMeHH oGHapyKeHbl cleAylollHe caMONpPOH3BOJbHEE NPeBpalleH s
HeyCTOMYHBEIX sijiep: a-pacnai, p=- u B+-pacnag, E-3axsaT, croHTaH-

10



ae. Kpome TOro, Bo3aMOMKeH Tak HasbiBaeMblii H30MepHBIH
pa Gosee HH3KHIl YPOBEHb JHEPTHH C HCNyCKaHHeM Yy-KBaHTa
QHBEPCHOHHOTO 3JeKTpoHa» Ge3 M3MeHenns 3apsana siapa. [as
HOCTH TpeBpalleHHs Macca slpa A0JKHA ObiTb GOJbIIE CyM-
acchl sPA-NPOAYKTA TpPeBpallenis 1 Macchl BEIGpackIBaeMoN
bl. YCTOHYHBBIMH MOIYT OBITb aTOMHBIE SiApa TOJbBKO CpaBHH-
o ysxux npeles]oB BapHaUHil MaccOBOTO 4HC/aA NPH JaHHOM NO-
<oBom HoMmepe. Takum o006-
ycToilumBbie fipa yKaAa- .7
T B Y3Kylo mojocy Ha | ol
HKE 3aBHCHMOCTH TOpSil- .3 \,‘§
0 HoMepa OT MaccoBOro @D
aa (puc. 1). 1201 - 2
o I
AtoMBBle sApa MOLYT Cy- ]
BoBaTh Ha  HeGombWIOM .
OFHHH 3a Tpeje]aMHu yc-
BOl MOJOCH, HO TakHe
GyayT HeyCTOHYHBH H
CTPEMHUTbCS TONAacTb B
feqabl 3TOH TOJOCHl, 4TO J10-
aetcs nepexofoM H36LITOY-
HeliTpoHa B NpOTOH (P~
pacnaj) Hau H3OBITOYHOrO npo-
TOHa B Heiitpon (p*-pacnan
HIH E-3axBar).
IlpeBpamene nNpHPOAHBIX
(ecTecTBeHHBLIX)  pajHOAKTHB-
'HBIX HM30TONOB pa3JIHYHO:
i 1) @-pacmazg, nmpH KOTOpPOM
L_f— siApo aToMa BhIOpachiBaer sii-
PO aTtoMma resus;

50 , 80 100
«2 1203

Puc. 1. HefiTpoHHo-npoToHHast AHa-
rpamma:

n_i‘ . 2) B-pacman, mpH KOTOPOM [ _ craGuasHbie H30TOMH; 2 — padio-
- #IIPO HCNYCKaeT 3JeKTPOH; aKTHBHBIE H30TOMBI; 3 — aTOMHEI Bec
3) cnontaHHoe  HeJeHHe, (4)

TIPH KOTOpPOM SI/IPO JIEJHTCS Ha

IBa TAXKEJBIX OCKOJKA;

: 4) smexTpOHHBIH 3aXBaT, MPH KOTOPOM $/iPO 3aXBATHIBAET 3JIEKT-
POH H3 GamKaiimed K sApy 3JeKTPOHHOIH 000/0YKH.

- ¥ Bcex 3/7eMeHTOB NepPHOJAHYECKOH CHCTEMBI MOTYT CYILeCTBOBAaTh
~ HeycTOHuHBble pPaJHOAKTHBHLIE H30TONBI, GOJBIIHHCTBO KOTOPBIX TOJY-
- HaeTCsi HCKYCCTBEHHBIM NyTeM: Oﬁﬂylle}lHEM 3apsiKeHHBIMH YacTHIAMH
- BBICOKOi 3HEpruH, IPeojo/eBalOMHMH NOTeHnHa bHbIH Oapbep sAapa,
HAM HefiTponamH, cBOGOIHO TPOHHKAIOWEMH 61arofapsi OTCYTCTBHIO
SNeKTPUYECKOro 3apsAia BHYTpb sapa. IIpn GomGapaupoBKe aTOMHOTO
Siipa Kakoii-nn60 uacTHIeN A0CTATOYHO BHICOKOH 3HEpPTrHH sipO B MO-
'MEHT ynapa MOMXKeT BHIOPOCHTb OJHY HJIH HECKOJbKO 3/eMeHTapHBIX
Yacthu. [Tpu 3TOoM MOMeET H3MEHHTbCS Kak 3apsijl, TaK H Mmacca sapa.
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SIApo moxer BBIITH 3a mpeAenb YeTONYHBOI JIOPOXKKH H B JalbHell-
IieM TIpeTeprieTe NpeBpallleHHe N0 YKa3aHHOH Bblillie cXeMe.
Heycroiiunsoe siapo moxer HMmeTsb Maccy 60JblIyI0, yeM Macca
ABYX COCEAHHX silep, TOTAa SAPO MOKET pacnaiaThes ABYMS MyTSIMH.
IIpumepom MoxKeT cayxuTh sAPO H30TONA Kaums — %K. 3to saapo
MOZET CaMOMPOH3BOALHO NMPEBPATHTLCS ABYMSI NyTAMH: NyTeM P—-pac-
naja—p “Ca u nyreM 3axBaTa 3/IeKTpOHa (E-saxBat) — B 4°Ar.
Heiicreurenvho, 6ananc Macc nveer aas 0K CIeNYIOUHf BHJL:

macca K = 39,9639998;
macca “°Ca = 39,9625889;
Macca Y9Ar = 39,9623842,

Jlo OTRpBITHSI HCKYCCTBEHHOM PaNHOAKTHBHOCTH KaxKAblil ecTect-
BEHHBIH pafn0aKTHBHBIN H30TON, 3aHAMABILUHH ONpele/eHHOe MeCTO B
PAlly pacnala ypaHa W/H TOPHs, NOJAy4aa coGCTBeHHOe Ha3BaHMe, Ha-
npumep pamuoropuii (RaTh), pagnoakruumii (RaAc) u 1. n. ITostomy
GBI CMBICJ FOBOPHTb O DAaTHOAKTHBHBIX 3EMEHTAX Kak onpejeseH-
HBIX HHIMBHLyaJIbHBIX BeulectBaX. Ilociae moMyueHHs MHOTHX coTeH
HCKYCCTBEHHBIX paJHOAKTHBHBIX H30TONOB HM HE JaBajH COGCTBEHHBIX
HasBanuil, a 0603HavaaH OGIIENPHHATHIM IS H30TONOB crocobom.

0 14 -
Hanpuwmep, $Co nm %4C. B cBasn C 3THM TEPMHH «paaHOaKTHBHBI

. SJIEMEHT» TOTEeps B GOJALUIMHCTBE CJAyuaeB CBON CMBICH, H Ie1ec006-

Pasiiee NO0JIb30BATLCA HA3BAHHEM «DAJHOAKTHBHBIA H30TOM», MIH
CPAlHOHYK.TH]», UTO NeJIaeTCsl U A/ eCTECTBEHHBIX PajiHOSJeMEeHTOB,
- 22
Tak, panuoropuit RaTh nonxyuaer oGo3HaueHHe ‘golh, pasHOaKTH-

mai — *%Th wur. A. Tak Kak ecTecTBeHHbE paAHOM30TOMNHI ABAAIOTCS
B PsAje cilyuaes XapaKTePHHIMH KOMMOHEHTAaMH NPHPOAHBIX COEIHHe-
HUH, TO HHOrAA yn0GHEee COXPAHHTH AMS HHX cOGCTBEHHEE HAa3BaHHA.
Hanpumep, moxuo rosoputs o COJIEPIKAHHH B BOAAX Me30TOpHA, pa-
AHOTOpHA M TOpHA-X BMecTo 22Ra, 22Th, 2Ra, mo oGmee HasBaHHe
“PaJHOAKTHBHBLIA 3/IeMEHT» HEOGXOAMMO 3aMeHHTb HA3BaHHeM «pajHo-
AKTHBHBIH H30TOI».

Hrorpa cunraior, uro meroxuuecku HENpaBHJIBHO pasjHYaTh H30-
TONbI cTa0H/bHBlE H PAafHOAKTHBHbBIE, TAaK KaK MEXIy HMMH pasHHIA
He KauecTBeHHad, a JHIIbL KOJHUECTBEHHAH. DTO HAAO NOHHMATH Ta-
KHM 00pasoM, 4To HEeyCTORYHBOCTH — OGIIee CBONCTBO aTOMHBIX ffiep,
HO METOJbl HCCJIeJI0BAHAS HEJOCTATOYHO UYBCTBHTENbHH JLIs o6Hapy-
HEHHs DAalHOAKTHBHOCTH TaK HA3LBAeMBIX CTAGHJBHBIX H30TOII0B.
B cBere onmitHIX paHHBIX B TEOpHH aTroMa pasjieJieHHe H30TONOB Ha
YCTOHYHBbIE H pajHOAKTHBHBIE onpasgano. CraGHIbHBIE H30TONMBI —
STO Te, M/ NpeBpalleHHs] KOTOPHIX B BO3MOKHbIE NPONYKTH TpeGyer-
Ci 3aTpata BHemHedl sHeprun. Cpefn paJHOAKTHBHEX H30TOINOB MOryT
GLITh H30TONB ¢ HHYTOKHO MAJOI BEpOATHOCTBIO NpeBpalieHuii, Hx
PalHOAKTHBHOCTL O4YeHb MaJa, BBHLY Yero ee TPYAHO 0OHADYXKHTB,
}_(I)PEEHOIL nHojlypacmaja TakuX H3OTONOB  OYeHb BeJIHK — GoJlee

Jer.
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. C TOUKH 3peHHs TEOJOTHH, HX PaJHOAKTHBHOCTb HE HMeeT HHKa-
Oro SHAueHHs, TAK KaK 3a BpeMs cyulecTBoBaHus 3emad (OKoJI0
5 MJApPA. JeT) J0Js MPeBpallalouXc aTOMOB JIEKHT HHXKe YyBCTBH-
" peqpHOCTH aHanuTHYeckHX meronoB. Ilostomy Aans pammoreojora pa-
WOAKTHBHBLIMH fBJAIOTCS H30TONEI, TMEpPHOA MoJypacrnajga KOTOpPBIX

Slnepuble peakuuu

8 SliepHBIMH peakiHAMH Ha3blBAlOTCS MpOLECCH MpeBpalleH s aToM-
. HBIX fifep B pe3yjbTaTe HX B3aHMOJAEHCTBHSI C 3JEeMEHTAapHBIMH 4acTH-
| mamH, 3JeKTPOMATHHTHBIM HM3JydYeHHeM HJIH JPYTHMH SIpaMH.

. OO6wmmii BHJ sAepHON peakuun MoxKer ObITb 3anHcaH B BHJe
- ay+as=b,+by+ ..., TAe @), Gz— YacCTHUbI, BCTYNalOIlHe B peakuHio;
by, bs, ...—uacTHIb, BO3HHKAIOIIHE B pe3yJbTaTe peakiHH, HJIH NPO-
| ayxtel peakuud, Taxum o0pasoM, B silepHON peaKnHH YUacTBYIOT TO
| KpaiiHeli Mepe ueThipe uacTHUbl (HMeIOTCS B BHAY H anpa): sjapo-
~ MHmeHb, GomGapaupyollas YacTHIE, SAPO-NPOAYKT, YaCTHIEI, BO3HH-
. Kaioliue B pe3yJbTaTe peaxiHH.

$ Bo Bcex siiepHbLIX peakuHax coOiaiofaercd 3aKOH COXpaHeHHA
| eymMMapHOro 3JeKTpHuecKoro sapsina. B oObIUHBIX SiIEPHBIX peaknuax
. ¢coxpaHsercs TakxkKe H obllee YHCJIO HYK/JIOHOB.

~ 3anuch AfepHOl peaKIHH aHAJOrHYHA 3aIHCH XMMHYECKOH peak-
nuH. B KauecTBe NpHMepa MOXKHO NPHBECTH NepPBYIO SIAEPHYIO peak-
umio, ocywecrsaennyio 3. Peseppopnom B 1919 r. npn GombGapanpos-
Ke asora anb(a-uacTHuamH. B pesyabrarte ?eaxunn BO3HHKAJH sijpa
KHeJopoaa W mpoToHBl: ‘7N 4+ 4He—H 4+ '%0. Yacto mnoasayiotcs
cokpauennoit 3anucbio: “N(a, p)'70.

BeposTHOCTh BOSHHKHOBEHHSI PeaKiHH ONpeNeasioT BeJHUHHON
3GpheKTHBHOTO CeUeHH s peakiun o. PHIHYECKH CMBLICI ¢ — 3TO
IJIOIa/Ib TIONepeyHoro ceuenust sddexkruBHoro obbemMa aToMHOTO f1pa,
NpH TomajaHWK B KOTOphli GomOGapaupylollasi 4acTHHA LOJHa BBI-
8BaTh sIAEPHYIO peakuuio. BeJHYHHBEI ceyeHHH SNEPHBIX peakuHi HMe-
I0T MOPsi/IOK NJOMIA/lefl reOMeTPHYECKHX CedeHHH silep M H3MepsioTCs
B Oapuax (1 6apu=1-10"2 cu?).

OTHoleHHe YHCJa TpeBpalleHHil K 4YHC/y YMaBIIHX HAa MHIIEHb
YacTHI, HasbBaeTcd BHIXOoZOM peakiHH. OueHp cyulecTBEHHON
XapaKkTepHCTHKON SePHOI peaKiHH sBAgeTcd SHepreTHUYeCKHH
nopor peaxnuu [lopor peakunn — MHHHMAJbHAs BeJHYHHA
SHepruu, coobLIeHHON 1Dy, NPH KOTOPOH BO3MOM¥KHA NaHHas peaklHs.
Hns toro utoGbl peakuus NMPOH3OLLTA, peatbHas 3Heprus GomGapiu-
PYIOINHX YacTHIl JIOJIXKHA TPEBOCXOAHTb ISHEPreTHYeCKHi mopor Ha Be-
JHYHHY KHHETHUECKOH SHeprHH BBIETAIOHX YaCTHIl H sjpa OTZauH.
Taxk, sueprernueckuit mopor peakuun "Li(p, n)’Be pasen 1,6 m3s, a
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