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BBEAEHME 

H a c ~ o r r m ~ :  pa6ora RBIIFI~TCR ITpOAOnXeHHeM H ~ i c c n e ~ ~ B ~ F i f i  YCpeAHeH- 

HbIX no pe3OHaHCaM c e s e ~ H f i  peaKu11H (n, a)  Ha cTa6UJIbHbIX RAP= B o 6 n a c ~ ~  
A - 100 B K H J I O ~ ~ ~ K T P O H B O J T ~ T H O ~ ~  0 6 1 1 1 ~ ~ 1 1  3 H e p ~ ~ f i  H a  @ W I ~ T P O B ~ H H ~ I X  

n y s K a X  H ~ ~ ~ T P O H O B ~ ' -  I. DaHHaR p a 6 0 T a  npOBOnHJIaCb H a  XWIe3HOM a H n b , T p e  

CTalJHOHapHOrO p e a K T o p a  BBP-M AH YCCP, H3rOTOBJIeHHOM H 3  pa3ne- 
J'IeHHOrO H 3 0 T O I B  Fe, nO3BOJIRIoI4eM 3aMeTHO nOH113HTb np11MeCb Hef iTpo-  

HOB A P Y ~ H X  3 ~ e p r ~ f i  B I$WI~TPOB~HHOM n y s l c e .  Cpewne a-rnupn~br peawmi 
(n, a )  H a  mpe l 2  3Te n 3 ~ e p r r n n c b  pmee B o 6 n a c ~ ~  3~eprs&i H ~ ~ T P O H O B  

En < 620 3B e 1130nHpOBaHHbIX P e 3 0 ~ a H ~ a ~ 1 4  I. M ~ M ~ P R ~ H C ~  T a K X e  YCpeA- 

HeHHbre no p e 3 o ~ a ~ c a ~  c e r r e H m  3~0fi  P e a w ~ ~ 1 3  " I .  C p e m ~ e  a-LLIHPIM~I, 
n o n y s e w b r e  B p a 6 0 ~ a ~ c ~ ~ ' ~  I, p a c x o m T c R  6onee s e M  B 4 pma. np~smoir 

~ J W O K  H ~ ~ ~ T ~ O H O B  CO ~ p e A H e f i  3 H e p r H e f i  24,5 K ~ B  H lUHpkiH0k C n e K T p a  

H a  nOnyBbICOTe 2 K ~ B  nOJTylleH C nOMOll&Kl 113OTOTIHOrO X e n e 3 H O r O  akUJbTpa ,  

p a 3 p a 6 0 T a H H o r o  B oTAe.J'Ie @H3HIUi p e a K T O p O B  M f l M  AH YCm H CMOHTHpO- 

BilHHOTO H a  r O p m o ~ T 8 n b H O M  Ka+ime p e a K T O p a  BBP-M. 
B o r n m l l s e  OT menesaoro a m b ~ p a  a3 npwpomofi CMeCA H ~ O T O ~ O B  l 6  " I ,  

HCITOJ'ib30BaHHe p a 3 A e ~ t e H H O r O  H 3 0 T O I B  n03BOJIReT I lOnyyHTb 6 0 n b w y m  Be-  

JlHrMHY nOTOKa H ~ ~ ~ T ~ O H O B  n p H  JlyslUUX @ O H O B ~ I X  YCJIOBWIX. @ W I ~ T ~  ITOMH- 

MO Xe.J'Ie3a COAepXaJl  8 n K l ~ H H t & ,  nornoI.LtaK)I411fi H e f i ~ ~ ~ H b l  B ~ G o H ~  82 K ~ B ,  
C e p y ,  p a C C e U B W I 4 y K l  H & T ~ O H ~ I  C 3HeprHef i  CBbIlUe 90 K ~ B ,  H 0,284 ~ / c M '  

~ a p 6 m a  &pa, n p e m m H a s e H H o r o  A n n  n o r n o u e H m  T e n n o B b I x  H & T ~ H O B .  

Tonuma a m b ~ p a  s a p b q o s m a c b  B p a 3 ~ b l x  cepmx. H a p a ~ e ~ p b r  @ H ~ ~ T P O B  

11 YCJIOBHR H 3 ~ e p ~ H f i  ITpUBeAeHbl B T a 6 n . l .  

Bce KOMnOHeHTbl @ W I b T p a  6 b m ~  BCTaBJIWbl B CnelJHaJlbHyKl CHCTeMY 

K O ~ H M a T O p O B  113 CMeCH I I a p a a n H a  C ~ P H O ~  KHCIIOTO~~ H C T m H ,  OCYueCT- 



- 

H o ~ e p  C o c r a ~  7 P e m ~  Bpem CYET on, a,  
CepUU @ w ~ b T p a  6 3 p / ~  C n e K T p O M e T p a  U3M.,Y M K ~ ,  3KC. 

ne. A o n ~  ~ e f i ~ p o ~ o ~  c s~epruefi, o~nnsamueficrr OT 24 K ~ B ,  H e  n p e B b r m a e T  

7%. M o m o c ~ b  n o s b r  y-nysefi c o m a s m e T  300 MKP/Y. @OH H & T ~ H O B  c s t i e p -  

rkl& CBbIIlle 27 K ~ B  H3MePRJICR C IIOMOUbH) ~OIIOJIHHTeJIbHOrO TBTaHOBOrO 

@MnbTpa  ~ 0 n ~ H H 0 f i  15 MM. B 3TOM CJlyYae npOXOJWJI0 3% H ~ ~ ~ T ~ I O H O B  OCHOB- 

~ o i i  rpynmr c 3~epruefi 24,5 K ~ B  n 70% - c 3~epraefi C B b I m e  27 K ~ B .  
k i s ~ e p e ~ ~ r r  n o T o m  I $ M ~ ~ T ~ O B ~ H H ~ M  H ~ T P O H O B  co cpen~efi s~eprnefi 

24,5 K ~ B  n p o B o n m n c b  npa n0Mouu.i Ge(Li ) -ne~e~~opa ,  ua~epxsmero  c n e K T p  

paJWaUUOHHOr0  3t lXBaTa @ U J I ~ T P O B ~ ~ H H O ~ O  nYYKa H a  o6pa3ue ' O B T ~ J l u k i H ~ f i  

3,39'102 F i n e p / c M 2 .  O6paseu HtlXOnlvrCR H a  PaCCTORHRU 1 M OT BHel l lHerO 

K p a R  KOJIJlUMaTOpa. ~ @ @ ~ K T M B H O C T ~  p e r U C T P a ~ H 3 3  JlZMIlII C 3Heprk l& 

480 K ~ B  u3 p e a I c r l u H  ' O B (n, ay) o n p e n e n m a c b  no c T a H n a p T H o M y  U C T O Y H M K ~  ' EU no B b I x O n a M  n B y X  JIUHkifi 334.3 U 778,9 K ~ B .   OH^ OKa3aJIaCb p a ~ H 0 f i  

(0,497 * 0,011) -10- ' . C ~ M M ~  cese~nii pea~unii (n,a) u (n, ay) npn En = 
= 24,5 K ~ B  p W H a  4 6. OTHoI l IeHUe B b I x O n O B  pea~ki f i  H a  ' O B C BbUIeTOM 

7-KBaHTa K CYMMaPHOMY CeYeHMHJ n p U  niWIH0fi 3 H e p r m  JIZMefiH0 UHTepnO-  

JlkipoBCiJIOCb no" I .  ~ O T O K  H ~ ~ ~ T ~ O H O B  CO c p e ~ e f i  3 H e p r U e f i  24,5 K ~ B ,  113Me- 

peruib~fi A I ~ R  n e p B o r o  sapmima @ ~ n b ~ p a ,  c o c T a s n r r n  (4,42+ 0,12) 'lo6 H / C M ~  C. 

Ha pac.1 n o ~ a s m a  c x e M a  3 K c n e p n M e H T a .  

AJIb@-cneKTp k i 3 M e p ~ C R  n p k l  II0MOuu.i U O H H ~ ~ U O H H O ~  K a M e p b I  C my- 
MR CeTKaMH, O W a  H 3  KOTOPbIX OTCTOUT OT K a T O n a  H a  PaCCTORHUU 3HarLUTeJIb- 

HO M e H b u e  npo6era H c c n e n y e M b I x  sacmu B pa6ose~ rme, wo n o 3 ~ o n ~ e ~  

~ U b ~ b l f i  KUHUA PtUKTOpU, 2 - 6mnozuvec- 
KaR 3UyUTU, 3 - OnpU6KU @WIblpU, 4 - 5 

-----____ 

- sneunufi KOnflWUTOp, 5 - 6 0 p ~ b 1 f i  @ u b v ,  "z 
6 - U ~ O M U H U ~ ~ ~ ~ U  @WILT, 7 - cepfiblfi 

@ u b l p ,  8 - @ u b p  u3 5 6  Fe, 9 - z n a d o  

nHCKPHMHHkiPOBaTb @OH OT C ~ ~ ~ O U O H U ~ ~ ~ ~ K I ~ ~ X  YaCTUIl (TBK H a 3 b I B a e M O r O  

HHpYKuUOHHOrO T e J l e C K O m ,  O n U C a H H o r o  p a H e e  B p a 6 0 ~ a x ' ~ "  I). 
3 ~ e p r e ~ n s e c ~ a r r  K a r I U 6 p o B K a  acnempa o c y u e c T s n R n a c b  no a - n u ~ a ~  

YpaHOBOrO MCTOWMKa, ~ C T ~ C T B ~ H H O ~ ~  aKTUBHOCTU CaMapUX U W3 PeaKI lUU 

(n ,  a )  H a  ' Sm. 
3 a u n ~ a  K a M e p b I  OT H & T ~ ~ H H O ~ O  @Ha 3 a J I a  p e a K T O p a  6bma BbIllOJIHeHa 

113 ~ O P U ~ O B ~ H H O ~ O  n a p a @ H H a  II K a n M U R  TaK Xie, K a K  U B p a 6 o ~ e ' ~  '. B nep- 
B 0 f i  CeKuUU K a M e p b I  YCTaHaBJIUBarIaCb MUlUeHb U3 O ~ O ~ ~ ~ ~ H H O ~ O  U30TOna  ' Te, a BO B T O P O ~ ~  CeKuHU - MHWeHb, C n y X n B m a x  pJlR K a J I k l 6 p O B ~ b i  CeYe- 

HHR. B KaYeCTBe K ~ J I U ~ ~ ~ B O Y H O ~ ~  MHlIleHU UCnOJIb30BaJICR Li kl ' 7Sm. 
O n o p H b ~ e  CeYeHW3 ' Sm (0 = (48+ 12)  M K ~ )  u Li (u = (1 + 0,05) 6) 
6bmn B3RTbI U 3  p a 6 0 T J 9  " O ' COOTBeTCTBetlHO. 

O C H O B H ~ I ~  E a H H b I e  06 UCnOJIb30BaHHbIX MklULeHIIX I IPHBeneHbI  B Ta6~1 .2 .  

A n R  k n e e  ~ @ @ ~ K T H B H O T O  UCllOJIb30BaHkiJ3 H~?~~TPOHHOTO nYY Ka MHUleHU 

YCTaHasJIKBWIUCb I IOn MaJIbIM Y r n O M  K l l y Y K y ,  TilK Xe, K a K  kl B p a 6 0 ~ e ' ~  I. 

n a p a M e T p b 1  @UJIbTpa H P e X k l M  p a 6 0 ~ b 1  Ki tMePbI  BaPbHPOBaJIUCb B pa3HblX 

cepnm. B nep~ofi cepm K a M e p a  pa6o~ana B pex t tuMe n H n y m n o m o r o  T e n e -  

crcona, c O T ~ O P O M  a - ~ a c ~ u u  B n H T e p B a n e  y r n o B  0+ 60". Bo ~ ~ o p o f i  u ~ p e ~ b &  

CepkiU 6 b m  UCIIOJIb3OBaH 6onee ~ J I U H H ~ I ~ ~  ( P u n b ~ p ,  YTO CHkl3WlO YpOBeHb @Ha 

n y s l c a ,  HO npmeno K n a a e H u m  n o T o K a  H ~ ~ ~ T P O H O B  6onee s e M  B naa pma. 



PacseT BWIWlUHbI cesemR npoBOA&iJICR Ha OCHOBe 3KCnepUMeHTanbHOm 
3 ~ a s e ~ m  cpemefi a-mnpmb~, nonysasofi A ~ H  S-pe3o~mCOB B 06nac~n 
En < 2,5 K ~ B :  <Fa> = (10 k 3) MK3BI4 " I. B ~ n w  CeseHHR OT p-BOJIHOBbIX 
Pe30HaHCOB PaCWUTbIBaJICR B npeAllOnOXeHHH C T ~ T W C T ~ W K O ~ ~  TWpm 
o paBeHcTse c p e m x  npmeneHHbIx a-mnpm WR s- u p - B O ~ O B ~ I X  p e 3 0 ~ m -  
COB. ~ P O H H ~ ~ ~ M O C T H  PaCClIUTbIBmHCb C H c I I O J ' I ~ ~ O B ~ W ~ M  nOTeHUUana 
Elro" ' ' B npennonomemn sepHoro mpa .  

B ~ a 6 n . 3  npmeneHo c p e m e ~ 3 s e m e ~ ~ o e  s ~ a s e ~ n e  3KCnepHMeHTmbHOrO 
ycpememoro ceseHm, pe3ynbTaTbI oueHKn ceseHnR Ha ocHose cpemnx 
a-UIHPUH, H3MepembIX B ' ~ " ' ,  a TaKXe nOnyqeHHbIe 113 HIlx  CpeAHUe + 
Q-UIHPUHbI HJIR 3aXBaTHbIX C O C T O R H H ~ ~  CO CnHHOM 0 ?i TWpeTUrIWKHe OLleH- 
KH cpemeii ~ - I . U H P H H ~ I  no m a m e p ~ o f i  ~ o n e n n  a-pacnwaJ' I. M o m o  BU- 

neTb, w o  nonysemioe sHasane cpeweii a-mnpmb~ cornacyeTcFi c pesynb- 
T ~ T ~ M H ' ~  l 4  I, HO 3aMeTHO MeHbUle P e 3 ~ J l b ~ a ~ a  I .  YWT BCeX IlOnyseHHbIx 
K HaCTORWew BpeMeHU AmHbIX, KpOMe pa60~b1" I, no peaKIJHU (n, a) Ha 
' 'Te naeT HoBoe c p e p , ~ e ~ 3 ~ e m e ~ ~ o e  s ~ a s e ~ n e  cpemeii a-mnpmb~ <ra> = 

= (3,7f 0,8) M K ~ B .  E ? H T ~ ~ W H O  OTMeTUTb, rITO YMeHbllleHUe 3HarIeHUR CpeA- 
Hefi U-UIUpHHbI ' Te npHBOAHT K COOTBeTCTBYIOueMY yBWIW9eHUIO OLl€!HKH 

p ( t q n w n o ~ ~ o i i  C W I O B O ~  @YHKUUH nepBnwbIx m r K n x  7-nepexonos Jroro 
finpa, nonysae~ofi  n3 A ~ H ~ I X  p e a ~ u m  (n, 7a) I' ' I. Y ~ o w e m o e  s ~ a s e ~ n e  
~ ~ H u ~ u u o H H o ~ ~  C ~ O B O ~ ~  @ ~ H K U W I I  B npeAnOJ'IOXeHHS4 MynbTUnOnbHOCTU 
E l  cocTaBnReT (65 * 30) M3B". a a m o e  s ~ a s e ~ n e  cornacyeTcFi c oues~ofi ,  
nonysea~ofi s~cTpanon~wiefi  "~naccnsec~oro"  rnrm-rcKoro AunonbHoro 
pe30~mca" I, napaMeTpb1 KoToporo, B cnysae ' ' Te, 6bmn u 3 ~ e p e ~ b 1  
B pa60~e' ' '  I. B TO me a p e m  nccnenosmm MRrKUX 7-nepexono~ Ha 
' Nd" ~ O K ~ ~ ~ J I H ,  wo  MI-nepexonb~ B 3~0fi  06nac~n s ~ e p r ~  n m  
C ~ B B H U M ~ I ~ ~  BKJI-. Ecnn npennonoxuiTb, w o  nepsrrwbre mrKue  7-nepe- 
XOnbI AMeIOT MYnbTHnOnbHOCTb TOJIbKO MI, TO 3HarleHHe paAuaU110~~0fi 
C H ~ O B O ~ ~  @YHWUU COCTaBnReT (27 f 13) M3B- '. 

L 5  6 ? 8 9 10 E, !'uc:2. ~ ~ c n e p m e n ~ a n b n b i i  c n e K v  peaKyuu 

PnMeHTaJIbHOe YCpWeHHOe CeqeHUe PeaKIJHH OnpeAeJIRnOCb H O ~ M U ~ O B K O ~ ~  

Ha ceseHne ' ' 'Sm m u  Li npn noMow HSBWTHO~O BbIpaxeHm: 

m e  N, t, n - sncno s a p e r n c ~ p n p o ~ a ~ ~ b ~ x  a-samuq, s p e m  n 3 ~ e p e ~ n i l  
W r M U O  RAeP MHUleHW COOTBeTCTBeHHO, a E - ~ @ @ ~ K T ' U B H O C T ~  perUcTp84iH. 
MHne~c "k" OTHOCUTCR K napaMeTpaM K ~ J I H ~ ~ ~ B O ~ ~ I X  n 3 ~ e p e ~ n f i .  3 ~ c n e -  
PHMeHTaJIbHbIe 3HarIeHHR yCpeJJ,HexiHOrO C W e t I U R  p e a K W  ' ' ' Te (n, a ) ,  
nonyseHHbIe B O T A ~ ~ H ~ I X  cepmx, npmene~br  B nocnemeii KonoHKe ~ a 6 n . l .  
4 

I 2  ' ~e (n ,  a)'' O S ~  npu 3nepzuu 24,5 K ~ B  - 

T o Y K u .  Kpecnr~amu noKa3w @onoebli 
C n e K T p ,  U3Mepe~~blli C TUTaH06blM @ ~ b T p o M .  

Ha ecTasKe npedc~aenen cneKTp nocne ebiuu- 

TaHUR   OH^. 

~ O ~ T O M Y  ~ a ~ e p a  pa6o~ana B O ~ ~ N H O M  

p e m n ~ e  6e3 o ~ 6 o p a  no y r n a ~  n ~ n n a ~  
sac-rnu. Elcnonbsosmne pas~brx p e m -  
MOB B OTAWIbHbIX CepHRX ~3Mepe~ll ir  

i. Z'&U I I '  ' ' 

5 0  100 150 "K n03BOnRnO YMeHbUIHTb CUCTeMaTWlfX- 
KUe O W U ~ K H  MeTOnUKU. YC~OBNR N3Me- 
pe~uf i  B pa3~brx cepnRx npencraBneHb1 
B ~ a 6 n . l .  

E l s ~ e p e ~ n ~  s @ @ e ~ ~ a  u @ o ~ a  rrysKa sepenosanncb sepes 25 sacon. 
 OH U3MepRnCR WTeM YCTaHOBKH B IlYlIOK TUTaHOBOrO @~nbTpa T o J I ~ ~ ~ u H o ~ ~  

15 MM, K O T O P ~ I ~ ~  nponycKaeT 3% ~ e f i ~ p o ~ o ~  c s~eprnefi  24,5 K ~ B .  QOH 
~ ~ I C T P ~ I X  H ~ ~ ~ T P O H O B  npu 3TOM O C J ~ ~ ~ J ~ R ~ T C R  Ha 30%.  TO HeCKOnbKO H3Me- 
HRnO 3HepreTUseCKyIO 3aBUCUMOCTb *Ha, n03TOMY BKJIaH *Ha B pG0He 
a-nepexona n3 p e a u n n  Ha Tennype onpenemcfi  nmeiiaofi m~epnomsnef i  
3aBUCHMOCTU @Ha OT 3HePIXU. 

npenBap~~enbHUl 0 6 p a 6 0 ~ ~ a  OTAenbHbIX ~3MepeHd IlpoBOnWIaCb 
He3aBHCHMO C UWIbIO IlpOBePKU B H Y T P ~ H H ~ ~ ~  COrnaCOBaHHOCTIl pe3ynbTaTa. 
O~~lrraTWIbHbIfi pe3ynbTaT CepHU ~3MepeHd 6bm IlOJIyseH TTeM CYMMH- 

POB~HHR Bcex n s ~ e p e ~ n f i ,  npmannemuux  n m ~ o f i  cepm. 
~ K C ~ ~ ~ U M ~ H T ~ J I ~ H ~ I ~ ~  CneKTp PeaKUH ' Te(n, a ) ,  nonyseHHb1fi B nep- 

~ o f i  cepun n s ~ e p e ~ n C i ,  npmeneH Ha pnc.2. K p e c ~ n ~ a ~ n  nOKa3ati @OHOBJ,I~~ 

cneKTp. Ha BcTaBKe n o ~ a 3 m  ysacrrorc cnempa, nonysexiab~ii nocne B ~ I P H -  

~ a ~ m  + o ~ a  B p d o ~ e ,  rne ommaeTcR B K ~ ~ H  nccnenye~ofi p e a ~ ~ ~ n n .  3Kcne- 

10' 
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