


H a  HX a o c T o u H c T B a ,  HMeoT O r p a H u q e H u R :  OHM, KaK n p a e u n o ,  He pe- 
rucTpupyoT ~ e i ~ p a n b ~ u e  npoayKTu p e a K u u w ;  HMeeTcn  T P Y A H O C T ~  

u a e H T u @ u ~ a u u u  n o n o m u T e n b H u x  n p o a y ~ ~ o e  no M a c c a M  u s - s a  ~ ~ H ~ O C T H  

HOHH3al$4OHHblX I lOTepb npH BUCOKHX 3HePrHRX /I~POTOHU, IlOJlOMHTenb- 

H u e  UOHU/; eCTb OrPaHHqeHHR n0 3KCll03HuHOHHUM H BpeMeHHUM 3a '  

Topue eamHue O C O ~ ~ H H O C T U  p e a t c u u u  Memay cnomtiuMw n a p a w n  npu pe- 

HHR He3aBHCWMOrO BUXOAa UCCJleAyeMOrO HyKnHAa O ~ M K H O B ~ H H O  np0- 
HJBOAHTCR /2-5/ ~a OCHOBe YpaBHeHHR ~ ~ T ~ M ~ H ~ - P ~ ~ U H C O H ~ / ~ /  C 

TOM ~ O C T O R H H O ~  p a c n a a a  ~ a u 6 o n e e  A o n r o m u B y q e r o  u s o ~ o n a  B COOT- 

s e ~ c ~ e y o q e h  uenowe p a c n a a a .  B ~ a c ~ o n q e h  p a 6 o ~ e  u s n a r a e ~ c n  
s K c n e p n M e H T a n b H o  n p o e e p e H H a n  M e T o a u K a  o n p e a e n e H u R  ~ e a a e ~ c ~ ~ u x  
BUXOAOB H y K n u A o s  c yqe1ot.I B c e x  ~ a o ~ o n o e  u3 C O O T B ~ T C T B Y I O U ~ ~ ~  

uenu p a c n a A a .  3 ~ c n e p u ~ e ~ ~ a n b ~ a ~  n p o e e p K a  n p o e o a u n a c b  no onpe- 



a /  B PeaKuMRX AeneHUR RAeP 2 3 5 ~  TennOBblMM H e f i T p o H a ~ H ;  

6/ n p H  O p a r M e H T a u H u  w e p  1 8 ' ~ a  p e n R T H s ~ c T c ~ u ~ ~  RApaMu y r -  
n e p o ~ a  . 

M c n o n b 3 0 B a f l C R  3 ~ ~ f l e p U ~ e ~ ~ a n b ~ b l k  MeTOA n p R M O r 0  r a ~ ~ a - C f l e K T P o -  

M e T p M q e c K o r o  n 3 ~ e p e H u ~  o 6 n y q e ~ ~ u x  ~ U W e H e f i  6 e 3  n p e ~ ~ a p u ~ e n b H o r 0  

M ~ O T O ~ M ~ ~ C K O ~ O  p a 3 ~ e n e ~ ~ ~ .  

MOMHMe CnYqaM B3aMMHblX f l peBpaqeHMk RAeP, KOTOpble M O r y T  B C T p e -  
TMTbCR B I l p a K T U K e  aKTMBauMOHHOr0 MeTOAa. 

B A a n b H e k l ~ e ~  PaCCMOTPUM YCnOBMe 4 U i N o =  C o n s t ,  O ~ ~ ~ K H O B ~ H H O  

BblflOJlHeHHOe n p U  0 6 n y q e ~ u u  Ha  YCKOPUTeflRX q a C T U u  U R a e p  PenRTU- 

BMCTCKUX 3 H e p r U G .  ~ P M  3TOM MHAeKC "1" npHCBaMBaeTCR n e p B 0 M y  

0 6 ~ a 3 y t o u e ~ y c ~  no nepsuwiok p e a K u u u  P ~ A U O U ~ O T O ~ ~ ,  a M C X O A H U ~ ~  
/ c ~ a 6 u n b ~ b l k /  usoron MMeer  MHReKc "0". B  TOM cnyqae y p a e u e H u e  

/2 /  MMeeT cne~yloulufi BMA: 

r A e  t - T e K y q e e  BpeMR, K O T o p o e  MOmeT 6 b l ~ b  MflU BPeMeHeM o 6 n y q e -  

HUH, MnM BpeMeHeM OCTblBaHMR; N N p  ..., Nn - KOnUL(eCTB0 aTOMOB 

/ c ~ a 6 u n b ~ b l x  HnU ~ ~ ~ M O ~ K T M B H ~ ~ X /  U30TOflOB COPTOB 1,2, ... N COOT' 

BeTCTBeHHO; Al, Az, ... , An - C O O T B e T C T B y l o ~ H e  BKTHBHOCTU; A A Z  
..., A n - " 3 @ @ e ~ ~ M B H b l e "  I-lOCTORHHble paCflaAa,KOTOpble Of lpeAef lRloTcR 

c n e A y l o q u M  BupameHueM: 

r A e  hi - MCTMHHble IlOCTORHHblC C O O T B e T C T B Y w e r O  PaCf laAa  Ann pa- 
AHOaKTMBHblX RAeP; U i  - CeqeHMe C O O T B ~ T C T B ~ ~ ~ ~  p e a ~ u M U  BKTUBB- 

UMH AJlR PaAHOaKTMBWX RAep ;  4 - nOTOK qaCTb+u. B T ~ K O ~  06ulefi 
Q lop~e  c u c T e M a  ~u@@epeHuuanbt iux y p a e ~ e ~ ~ f i  o x e a ~ u e a e T  B c e  B 0 3 -  

b - I l  ( j = l ,  2 ,  ..., n ) .  ' A j - A i  

Y4k I~b lBaR BPeMeHa BblAePMKU / o x ~ ~ ~ H ~ ~ H u R /  M U3MepeHMR, npeo6- 
paaoaaa B u p a m e H u e  /6/,  n o n y q a e n  ~ o p ~ y n y  a K T u B H o c T u  AnR paAwo- 
aKTMBHOr0  HYKflMAa, BXOARUerO B n u ~ e k ~ y n  ~ 3 0 6 a p ~ y l o  Uef lOUKy cne- 
AYKIqUM 0 6 p a 3 0 ~ :  



3.  OflPEAEnEHME BblXOAOB B 3KCflEPMMEHTE 
235 U (n, f )  C TEflJlOBblMM HEUTPOHAMM 

3 ~ e c b X ~  - nOCTORHHaR P a C n a A a  k-r0 HyKnMAa ;  Yi - ~ e 3 a B M ~ M M b l f i  

B ~ X O A  i - r o  H y K n u A a ;  t l ,  t2, t3  - B p e M e H a  0 6 n y c t e ~ u ~ ,  oxnaHcAeHwR 

M H ~ M ~ ~ ~ H M R  C o o T B e T c T B e H H o ;  N n  - qucno 3 a p e r u c ~ p w p o e a ~ ~ ~ x  pac- 
naAoe i - r o  H y K n u A a ,  K o T o p o e  B H a w e M  cnyqae BupaHcaeTcR qepea 
s / c f k  ; s - nnou(aAb @ o T o n u K a  r a ~ ~ a - ~ M H M M ;  f, k, c - c o o T s e T c T -  

B y o t u u e  3 1 i a q e ~ w ~  K s a H T o e o r o  B u x o A a ,  ~ o a O @ w u w e H ~ a  c a M o n o r n o q e H w R  

M ~ @ @ ~ K T M B H O C T M  Pe rMCTpauMM;  c - @ a K T O p  HOpManM3auMM; n - AnM-  

H a  ~ 3 0 6 a p ~ o h  U e n o q K u ;  rn - qucno n o c n e A o e a T e n b H u x  u a ~ e p e ~ w h  
rn> n, pi - K O ~ @ @ U ~ M ~ H T  BeTBneHMR i-r0 H y K n M A a  B i +I. 

Ann nRMMepa  Bblc(MCneHMR BblXOAa PaCCMOTPHM ~ a ~ b l h  n p 0 ~ ~ 0 f i  C n y -  

qafi A B y X  HyKnMAOB:  

IIuc.no s a w e r u c ~ p ~ p o ~ a ~ ~ u x  pacnaAoe Ann A o q e p H e r o  H y K n u A a  B no- 
n y q a e T C R  M3 @opMyJlbl, B b l ~ e ~ a l ~ ~ e f i  H 3  /7 / :  

B KOTOPOM < A  M fB n p e A C T a B n R 0 T  co6oh @yHKuMM, M3MeHR!O~MeCR 

OT  M3MepeHHR K M3MepeHMIO B 3aBHCMMOCTM OT  t 2 'M t,3. T ~ K M M  o6pa- 
 OM, o n p e A e n e H u e  BMXOAOB yi,YB CBOAMTCR K p e w e H M o  c u c T e M  ypae- 
H ~ H M ) ~  / l o /  C YqeTOM O n p e A e n e H M R  OTHOlUeHMR ) f A ( )  H a  OCHO- 

B e  3 K C n e p M M e H T a n b H u X  AaHHblX MeTOAOM HaMMeHbMMX K B a A p a T O B .  

Ann B H q u c n e H u R  BHXOAOB H a  o c H o B e  B ~ W ~ M ~ ~ O H ~ ~ H H O ~ O  noAxoAa 
c o s ~ a ~ a  H a  3BM EC-1061 n p o r p a M M a  "YIELD".  Otis n p e ~ ~ a 3 ~ a c t e H a  

Ann o n p e A e n e H u R  B ~ X O A O B  H y K n u A o e ,  06pa3yoquxc~ K a K  npw A e n e H w w ,  

T a K  M npu @ P ~ T M ~ H T ~ ~ M M  aTOMHOrO R A p a  TennOBMMM H ~ ~ T ~ O H ~ M H  M pe- 
nRTMBMCTCKMMM RApaMM COOTBeTCTBeHHO.  

R A e p ,  0 6 p a 3 y o q w x c ~  npw Q p a r M e H T a u u u  aToMHMx R A e p ,  c n y m w n    KC- 

nepc lMeHT  no o n p e A e n e H M o  B~IXOAOB M n o n y u e H n o  M ~ B ~ C T H O ~ O  M a c c o -  

B o r o  p a c n p e A e n e H w  o c K o n K o e  AeneHMR 2 3 5 ~  ~ e n n o ~ b l ~ ~  H ~ G T ~ O H ~ M M .  

O T M ~ T M M ,  q T O  p e a K 4 M R  2 3 5 ~ ( n ,  f )  RBnReTCR ~ a ~ 6 o n e e  T&aTeJlbHO M3Y-  

q e ~ ~ 0 f i  pea~uue f i .  B 3TOM 3 K C n e p M M e H T e  AnR  MCKnaUeHMR C O n y T C T B y a -  

q c l x  p e a ~ u u i i  u c n o n b a o ~ a n a c b  MuweHb  2 3 5 ~  ~ a c c o f i  1 M r  M UMCTOTOG 

99,999%, KOTOPaR 0 6 n y ~ a n a c  b H a  BblBeAeHHOM n y U K e  TennOBblX ~ e k ~ -  
POHOB C nnOTHOCTbK3 n O T O K a  7 .1  o 7  n / c M 2 . c - '  p e a K T O p a  M6P-2 O M f l M .  
BpeMf l  0 6 n y ~ e ~ w f l  c o c T a e n R n o  175 MMH. 

C n e ~ ~ p b l  r a M M a - n y U e f i  OCKOJlKOB AeJleHMR 2 3 5 ~  M3MePRnMC b C no- 

BpeMR oxnamAeHMR M M ~ M ~ ~ ~ H M R  s a p b w p o e a n o c b  B npeAenax 
0,15-137 M 0,25-8 U COOTBeTCTBeHHO.  BO BpeMR 3KCnepMMeHTa  

CneKTpb l  3 a n u c b l e a n ~ c b  H a  AMCKe 3BM. 
P a c q e ~  MHTeHCMBHOCTM nMKOB M M A ~ H T M @ M K ~ ~ M R  HYKnMAOB 0C.YUeCT- 

B n R n H c b  no n p o r p a M M e  S A M P O ~ O  " " ~ a  3BM P D P - 1 1 / 7 0 .  
~ H ~ W H U R  OCHOBHblX XapaKTepMCTMK OCKOnKOB - I lPOAyKTOB Aerie- 

HMR 2 3 5 ~  TennOBblMH H ~ ~ ~ T P O H ~ M M  : nepMOAt4 I l O J l y p a C I l a A a  HyKnMAOB,  

Ha p ~ c . 1  Ann m n o c T p a u u u  n p u s e A e H  Q p a r ~ e H T  c n e K T p a  r a M M a -  

J I yUe f i  OCKOJlKOB AeneHMR R A p a  2 3 5 ~  TenJlOBblMM H ~ ~ T ~ O H ~ M M ,  M3Me- 

p e H t i o r o  qepes 95 u nocne OKoHuaHuR O ~ ~ Y U ~ H M R .  

B 3 T O M  3KCnepMMeHTe  CAeJIaH PaCUeT  BblXOAa A n R  28  HyKnMAOB 

B A M a n a 3 0 H e  MaCCOBblX UMCen  A = 85-1 51 OTHOCMTenbHO M30TOi7a 

1 4 0 ~ a  / 3 a  eAMHMuY nPMHRT BblXOA laBa / .  P ~ c U ~ T  OTHOCMTenbHblX 

BblXOAOB HyKnMAOB,  0 6 p a 3 0 ~ a ~ w ~ x c ~  n p M  AeneHMM 2 3 5 ~  TennOBblMM 

t i e f i ~ p o ~ a ~ w ,  npOM3BOAM.lnCR no n p o r p a M M e  "Y I E LD" H a  ~ B M - 6 0 / 4 5  
M E C - 1 0 6 1 .  

B ~ a 6 n . Z  n p u s e A e H u  H e  ~ o n b ~ o  ~ H ~ U ~ H M R ,  o n p e A e n e H H b i e  B H a -  

WeM 3 K C n e p M M e H T e ,  HO M PeKOMeHAOBaHHbIe J IMTepaTypHb le  AaHHt4e 

AnR  BblXOAOB PaAMOaKTMBHblX M30TOnOB,  o ~ ~ ~ ~ o B ~ B L J M x c R  n p M  Aerie- 
HMM 2 3 5 ~  TennOBblMM H ~ ~ ~ T P O H ~ M M .  O T M ~ T M M ,  UTO 3HaUeHMf l  OTHOCM- 
















