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1. llA<;!PHble peaKL\111111 CYTb npe8palljeHII1~ aTOMHbiX ~Aep np111 83aii1-

MOAe~CT81!1111 c aneMeHTapHbiMII1 ~acT1114aM111 111n111 APYr c ApyroM. Pa3nll1-

~aiOT ynpyroe pacce~HII1e 111 np~Mble npOL\eCCbl, 8 KOTOpbiX 8HOCII1Ma~ 

8 ~APO 3Heprll1~ nepeAaeTC~ npeii1MylljeCT8eHHO OAHOMY 111n111 He6onbWO~ 

rpynne HyKnOHOB. HaKOHel\, B03MO~HO o6pa30BaHII1e COCTaBHOrO ~A

pa, KOTopoe HeycTo~~II1BO 111 ~epe3 onpeAeneHHOe epeM~ (epeM~ ~1113-

HII1) pacnaAaeTc~. Pa3nii1~Hble MexaHII13Mbl ~AePHbiX peaKL\111~ xapaKTe

PII13YIOTC~ pa3Hb~ epeMeHeM npoTeKaHII1~. Ha111MeHbwee epeM~ 111AeT np~-

Ma~ ~AepHa~ peaKL\111~ ( -10- 2 2 c) • Cp_eAHee epeM~ ~1113HII1 cocTaBHo-

ro ~Apa 3Ha~II1TenbHO 6onbWe (- 10- 16 - 10- 15 C) • np111 60nbWII1X 

3Heprii1~X npeo6naAaiOT np~Mble npo4eCcb1. 0AHaKo np111 nepexoAe K Bbi

COKII1M 3Heprii1~M BCe B03pacTaeT BKnaA peaKL\111~ C pO~AeHII1eM pe-

30HaHCHbiX COCTO~HII1~. 

B HaCTO~Ujee epeM~ noH~TII1e "~AepHa~ peaK4111~" ~en~eTc~ AOCTa

TO~Ho Wll1pOKII1M 111 OXBaTbiBaeT TaK~e B3aii1MOAe~CT8111~ CaMII1X aneMeH

TapHbiX ~aCTII1L\, TO eCTb, Hanpii1Mep, HyKnOHOB C HyKnOHaMII1, Me3o

HOB c HyKnoHaMII1 111 T. A.*. H111~e pe~b (jlaKTII1~eCKII1 no~AeT o ~AepHbiX 
peaKL\111~X, npOII1CXOA~IJlii1X nO A Ae~CTBII1eM ~aCTII14 BbiCOK111X 3Heprll1~, 

a cneAOBaTenbHO, soo61Jje roeop~, o npo4eccax MHO~ecTeeHHOro po~

AeHII1~. KaK y~e OTMe~anocb, B noAaen~IOIJleM ~111cne cny~aes 3TII1 npo-

4eCCbl 111AYT C pO~AeHII1eM npoMe~yTO~HbiX COCTO~HII1~ - pe30HaHCOB. 

1.\enb pa5oTbl 3aKniO~aeTc~ e Bbi~CHeHII1111 eonpoca o TOM, KaK 1113Me

H~eTc~ epeM~ npoTeKaHII1~ (Anii1TenbHOCTb) ~AePHO~ peaKL\111111 C po

CTOM 3Heprll1111. noBOAOM ~e nocny~111n0 5b1Ty101Jjee MHeHII1e, ~TO yKa3aH

Ha~ Ani!ITenbHOCTb yMeHbwaeTc~ c yeen111~eH111eM 3Heprll1111 nponOP4111o

HanbHO y- 1
, rAe y - nopeHw(jlaKTop. BMecTe c TeM Mbl KOCHeMc~ 

(jlll13111~ecKoro o5ocHoeaHII1~ npii1~111Hbl yMeHbWeHII1~ yrna 111cnycKaH111~ 

BTOPII1~HbiX ~aCTII14 C pOCTOM 3Heprll1111 ( 8 - y- 1
) B np04eCCaX 111X MHO

~eCTBeHHOrO po~AeH111~-

2. YTeep~AeHII1e o TOM, ~To An111TenbHOCTb· ~AePHbiX peaKL\111~ 

h "· p,) yMeHbWaeTC~ C pOCTOM 3Heprll1111, ·(jlaKTII1~eCKII1 5a3111pyeTC~ . 
Ha npeAnono~eHII1111, ~To npoAonbHble pa3Mepbl ABII1~YIJleroc~ ~Apa 111n111 

* 3a~eTHM, qTo, HanpHMep, a-pacna~ npHBOAHT TaK~e K npeBpa-

m;eHmo aTOMHbiX R,!J;ep, a II0:3TOMy, Ka3aJIOC:O 6bi, H ero CJiep;yeT 

cqHTaTb Rp;epHOH peaK~eH. 
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Apyroi1 YaeT~4bl e>K~MaiOTeR, TO eeTb onpeAenRIOTeR "e~HXpOHHOi'i 
An~Hoi1"*. np~ 3TOM eosepweHHO He Y'"I~TbiBaiOTeR pemT~B~eTeK~e 
31jJ¢eKTbl noseAeH~R nonR, onpeAenRIOOje ro, no eyweCTsy, MexaH~3M 
npoTeKaH~R RAePH~X peaK4~i'i. Ho npe>KAe, YeM nepei'iT~ K 3TOMY 
sonpoey, Mbl xoT~M JaMeT~Tb eneAyiOWee. ~MeeTeR onpeAeneHHaR 
aHanor~R Me>KAY o6pa30BaH~eM eoeTaBHOrO RApa ~ PO>KAeH~eM pe3o
HaHeOB. 0AHaKo een~ An~TenbHOeTb RAepHbiX peaK4~i1 nepsoro T~na 
onpeAenReTeR ljlaKT~YeeK~ speMeHeM >K~3H~ eoeTaBHoro RAPa, 
TO BO BTOpoM enyYae 3TO 6yAeT speMR >K~3H~ pe30HaHeOB. BB~AY 

penRT~B~eTeKoro 3aMeAneH~R speMeH~ pOeT eKopoCTei'i pO>KAeHHbiX 
pe30HaHeOB BeAeT K ysen~YeH~IO ~X speMeH~ >K~3H~, a eneAOBaTenb
HO, ~ An~TenbHOeT~ eooTBeTeTBYIOW~X peaK4~i'i. KoHe'"IHO, 3Aeeb 
803MO>KHbl B03pa>KeH~R, '"ITO An~TenbHOeTbiO TaK~X RAePHbiX peaK4~i'i 

HaAO Ha3biBaTb eo6CTBeHHO np04eeebl pO>KAeH~R pe30HaHeOB 6e3 no
eneAYIOOl~X eTaA~i1 paenaAa. Ho 3T~ >Ke B03pa>KeH~R MO>KHO OTHeeT~ 
~ K ynOMRHYTbiM peaK4~~M e o6pa30BaH~eM eoeTaBHOrO RApa. 

C Apyroi1 eTopoH~, MO>KHO sseeT~ ''nonesoe" onpeAeneHHe TH.p.· 
npeACTaBnReTeR BnOnHe pa3yMHbiM Ha3biBaTb HaYanOM peaK4HH MO
MeHT, KOrAa none HaneTaiOOjei;; YaeTH4bl B TO'"IKe HaXO>KAeHHR npo6-
HOf1 YaeTH4bl - MHWeHH (HnH ee 3neMeHTa) AOeTHrael 3aAaHHOi'i se
n~'"I~Hbl, a KOH40M - MOMeHT, KOrAa no Mepe nponeTa YaeT~4bl ee 
none s 3TOi'i TOYKe yMeHbwaeTeR AO npe>KHei'i senw<HHbl. 

C yYeTOM eKa3aHHoro nepei'iAeM Tenepb K paeeMoTpeH~IO noseAe
H~R nonR penRTHBHeTeKOi'i YaeT~4bl, KOTOpoe, no HaWeMy MHeH~IO, 
~ onpeAenReT OeHOBHble oeo6eHHOeT~ npoTeKaH~R RAepHbiX peaK4Hi'i. 
KaK 6~no YCTaHosneHo Ha oeHosaH~~ ljlopMyn AnR 3ana3Ab1Ba10W~X 
noTeH4~anos /l/ , none snepeA~ ABH>Kywei'ieR yaeT~4bl e po-

TOM ee• 3HeprH~ Aei'ieTByeT Ha see 6onbW~e paeeTORH~R. no-
eKOnbKY, HanpHMep, BeKTOpHoe none BbiTRHYTO BnepeA Ha paeeTORH~e 

( 1 ) 

TO ~ speMR B3a~MOAei'ieTB~R (AnR 4eHTpanbHbiX eoyAapeHHi'i) AOn>KHO 
B03paeTaTb. nnR nepHijlep~YeeK~X eTOnKHOBeH~i'i poeT, KOHe'"IHO, 6y
AeT 3HaY~TenbHO MeHbwe. Ho 6eeenopHo, '"ITO s o5weM MO>KHO roso
P~Tb o6 ysen~YeH~~ An~TenbHoeTH RAepHbiX peaK4~i'i e poeTOM 3Hep
r~~- BMeeTe e TeM noAYepKHeM, '"ITO yKa3aHHoe none nepeA penR
THBHeTeKoi'i YaeT~4ei1 eoepeAOTO'"IeHO B Y3KOM KOHyee (HanpasneH
HOM snepeA) e yrnoM paeTsopa 

( 2) 

* PaccTOHHHeM Me~y ogHOBpeMeHHb~H nono~eHHHMH rpaHHqHb~ To-
qeK o6'heKTa. 
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no HaWeMy MHeH~~, ~MeHHO cneACT8~eM 3TOrO ~aKTa ~8n~eTC~ TO, 

YTO ~3nyYeH~e* pen~T1118~CTCKO~ YaCT~L.Ibl COCpeAOTOYeHO 8 OCH08HOM 

8 Hanpa8neH~~ ee A8~~eH~~** 8 ~HTep8ane yrno8 (2) 80Kpyr 8eK

Topa cKopocT~ (eM., Hanp~Mep,/2/ ). Mo~Ho c y8epeHHOCTb~ CKa-

3aTb, «To aHanor~YHa~ np~Y~Ha ne~~T ~ 8 ocHo8e Apyroro ~38ecT

Horo ~8neH~~. B npot.~eccax MHo~ecT8eHHoro po~AeH~~ np~ 8biCOKV1X 

3Hepr~~X 8TOp~YHble YaCT~L.Ibl ~cnycKa~TC~ 8 OCH08HOM 8 Y3KOM KQ

Hyce, yron paCT80pa KOTOporo yMeHbWaeTC~ C pOCTOM 3Hepr~~ 

8 COOTBeTCTB~~ C (2). 
3. CneAy~~~ 80npoc, KOTOpbl~ Mbl XOT~M 3aTpOHYTb, KacaeTCH 

AnVIHbl, ~n~ 8peMeH~ ~opM~P08aH~H. XoTH 8 o51J1eM CYIJ1eCT8Y~T npo

t.~eccbl, 8 KOTOpbiX o5nacTb ( Vln~ 8peMH) 83a~MOAS~CT8V1H MO~eT 5b1Tb 

3HaY~TenbHO MeHbwe AnVIHbl (VIn~ 8peMeHV1) ~opM~po8aHV1H, OAHaKo 

803MO~Hbl ~ TaK~e peaKL.IVIVI, KOrAa 3T~ nOH~TVIH MOryT COBnaAaTb 

(CM., Hanp~Mep, /3/). 80 8CHKOM cny«ae, CVInbHbiM 83aV1MOAe~CT8~~M, 
KOTOpble 8bl3bl8a~TCH KOpOTKOAe~CT8Y~V1MV1 C~naMVI, 8 5onbWe~ CTene

HVI COOTBeTCT8yeT 8TOpaH 803MO~HOCTb. no3TOMY paCT An~Hbl ~OpM~

po8aHV1H 5biCTPbiX aApOH08 C VIMnynbCOM p ( CM. , Hanp~Mep, / 4 / ) 

( 3) 

rAe m - xapaKTepHa~ Mace a, AOn~eH 5b1Tb C8H3aH c y8enV1YeHV1eM 

8peMeH~ B3aV1MOAe~CT8~H VlnVI AnV1TenbHOCTV1 peaKL.I~~. C Apyro~ CTQ

pOHbl, KaK y~e OTMeYanOCb ( CM. , Hanp~Mep, /5/ ) , CaM poeT AnVIHbl 

~opM~po8aHV1H o5ycno8neH y8enV1«eHV1eM npoAOnbHbiX pa3Mepo8 pen~

TV18~CTCKV1X 05beKT08, YTO 8biTeKaeT ~3 "~opMynbl YAn~HSHV1H 00 , 

H8nH~e~C~ cneACT8~eM KOHL.Ient.\VIVI penHTV18V1CTCKO~ An~Hbl ( CM., Ha
npVIMep, /6/). 

n~TEPATYPA 

1. CTpenbL.I08 B.H. - Coo51J1eH~~ 0~~~ P2-89-175,P2-89-234, ~y5Ha, 

1989. 
2. naHAaY n.~., n.,~~LI E.M. - TeopVI~ non~. M.: r~$Mn, 1960, 

c.237. 
3. $e~H5epr E.n. - Y$H, 1980, T.132, c.268. 

* KOTQpoe MO)[(HQ TpaKTOBaTb KaK npeBpatq€HH€ BHpTyanhHbiX KBaH-

TOB nona B peanhHbte. 

** llpegcTaBRH€TCH, ~TO YB€nHq€HH€ ganhHOgeHCTBHH IIOTIH C po-

CTOM CKOpOCTH KaK pa3 H o6ycnoBnHBaeT penHTHBHCTCKHH ·poCT HOHH-

3a~HOHHbiX IIOT€ph. 

3 



4. H~Konaes H.H. - Y~H, 1981, T.134, c.369. 
5. CTpenb40B B.H. - Cooo~eH~e O~H~ P2-88-61, ~y6Ha, 1988. 
6. CTpenb40B B.H. - Cooo~eH~e O~H~ P2-87-817, ~y6Ha, 1987. 

4 

PyKon~Cb nocTyn~na B ~3AaTenbCK~~ OTAen 
25 Ma~ 1989 roAa. 


