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n p H  O ~ I I ~ U ~ H H H  MOHOKPHCTaJUIa Ge HOHaMH 2%t? H 4 0 ~ r  C 3 H e p r u e f l  

5,s LB/H~KJIOH H p e r n c T p a q n n  n p o A y x T o e  ynpyroro H H e y n p y r o r o  B ~ ~ H M O -  

, q a f f c T e m  qqep ~ a b n w e ~ o  c y q e c T s e m o e  H a u e H e H m e  pewencoa KPHC- 

T ~ ~ I J I o ~ ~ @ H V ~ C K K X  H a n p a m e H H f l  3a C W T  A B y X  I lPMqHH: BTOPHUHQFO KaHEUHpO-  

B W H R  V a C T H q ,  B U O A Q U X  H 3  rny6mu K p H C T U J I a ,  H B J I U f W M  JlJMTWIbHOCTH 

p a C n q a  B 0 3 6 p i Q e H H U  I I P O ~ K T O B  H e y n p y r o r o  B ~ @ U M O , ~ ~ ~ ~ C T B M .  ~ H ~ ~ I H T ~ J I ~ H B R  

P O n b  P e K a H a n H P O B a H H R  T R X W I U  V a C T H q  I l O C l I e  TOpMOXeHU@ B K p L C T a n J I H W C K O f l  

C p e A e  I I R l I a e T C R  HOBOff O C O ~ ~ H H O C T ~ I O  B ~ ~ U M O , Q ~ ~ ~ C T B H R  3 a P X e H H W  UaCTHlJ C 

MOHOK~HCTBTIJIBMH. B n m u e  W H T W I b H O C T M  p a C I l W 8  8 0 3 6 y r n 9 e ~ ~ h ~ ( :  n P O w K T O B  

H a  T e H e e u e  M U H H M ~ M ~ ~  n p e A c T a e n R e T  m T e p e c  K a K  B o T H o l n e H n n  U ~ ~ ~ H H R  ue- 
x a ~ u 3 u a  q q e p H m  pea~qnff, T a K  H B mme P ~ B H T H R  MeTo ,qa ,  O C H O B ~ H H O F O  

H a  ~ W K T ~  ~ e ~ e f l .  I ~ O B T O M ~  n p e , q c T a e n m o  H H T e p e c  n p o A p n m n T b  a K c n e p m e H -  

Tbl B AaHHOM H a l l p a B J I e H H H  C H C n O J l b 3 0 B a H H e M  M O H O K p H C T W J I a  KPBMHHR. 

B H a c T o q e f f  p a 6 0 ~ e  a a $ u ~ c n p o s a H b l  H H 3 p e H u  pe@e~cu  K p H c T a n n o r p a -  

@ H ~ ~ ~ C K M X  ~anpame~uf l  B y r n o B m  a c ~ p e ~ ~ e ~  n p o A y x T o B  ~3amo.qeflc~- 
BUR HOHOB 2 7 ~ (  (90 - I50 M3B). "AP (90 - 220 M3B) H 12'xe (121 B B )  
C MOHOKpHCTalIJlOM KpeMHHR. 

~ o J I H ~ o B ~ H H ~ J ~  MOHOKpHCTal I J IHVeCKHe ILlIaCTUHtd O P H e H T ~ H H  (711) H 3  

A e T e K T O p H O r O  5 i ll - T H n a  TOJIL~HHOR OKOJIO 1 MM H C I l O J I b 3 0 8 8 J I H C b  B K B U e C T B e  

u m e H e f 4 .  O ~ J I ~ U ~ H H R  n p o B o A K n n c b  H a  B u B e A e m o u  nywe q n K n o T p o H a  Y-300 
iiRP OMB4. Ero n a p e M e T p b l  nocne n p o x o m e H m  K o n n i t u a T o p a  c n e m n e :  AH- 

secicuun H a n p a m e H u m m .  ~ ~ ~ K ~ O C K O ~ U V ~ C K H ~ ~  H a r p e B  0 6 n a c ~ n  w e p r o s a l q e n e -  

HHR nyma cornactio p a c u e T y  nosman T e u n e p a T y p y  H e  6onee, u e M  H a  5 ' ~  
Bbrme K O M H ~ T H O ~ ~ .  b h l e ~ e ~ 0 & 0 6 ~ s l e  n p o A y x T 6 1  y n p y F O r 0  H H e y n p y r O r O  W e p H k U  

B ~ ~ H M O A ~ ~ ~ C T B H ~ ~  P e r H C T P H P O B a R H C b  CTeUMbIMHTPeKOBbIMHAeTeKTOpaMH, P a C -  

n o n o X e H H m H  B O ~ ~ B C T H  YPJIOB 32 + 74' no OTHOmeHMiU K n p K Y .  Tontqu~a pa- 
bo~amqero c n o ~  h t m e H n  o n p e A e n R e T c a  s H e p r ~ e f l  n q q m  U a c T u q  u n p o w K -  

T O B  pernunu, n o T e p r u a n  3 ~ e p r u u  H a  T o p M o m t e H n e  B u m e H n  H n o p o r o M  , q e T e K -  



T o p a ;  B pa6o~e  /4 /  A m a  @ p ~ y n a  ms p a c l r e T a  T o q w H  a o a  n p H  p e r H c T p a -  

UHH a e p  OTAaUU. 

K O H T ~ ~ J ~ H H ~  3 K C n e p H H e H T H  npOBe,QeHU C HCnOnb3OBaHHeM y n p y P O r 0  P a C -  

C e m m  HHCHOB 4 0 ~ r  (24 b B )  H 3 a @ H K c H p 0 ~ f i H a  BUCOKaR C T e n e H b  C O B e p e H -  

C T B a  MOHOKPHCTWIJIOB K a K  B H a U W I e ,  TBK H n O C J e  JMepeHHOff A 0 3 H  06nyqe~m. 
Xopomm pa,qHaqHoHHaR C T O R K O C T ~  K p e M i i m  6wa n o a T B e p w e H a  H B a~cnepn-  
M e H T a x  H a  nywax c donee BHCOKOR a H e p r n e f f .  IIpu o n u c a H m m  p e 3 y n b ~ a ~ o ~  

H 3 ~ e p e H H f l  P O n b  P ~ H a l J H O H H O P O  nOBpeRiQeHUSi KpHCTWIHa M O M 0  H e  YqHTblBaTb,  

T . K .  g03a 3 K C n 0 3 H ~ H  ~ b I ( J H P a i l a ~ b  H e d ~ J l b ~ u ~ f l  H o , Q U H ~ K O B O ~ ~  AJIVIII C P B H H B a e -  

MbM OnblTOB. 

n0CJIe XHMHUeCKOrO l lFORBJIeHWi T P e K O B  H a  CTeKnRHHOM A e T e K T O P e  BH3Y- 

m b ~ o  ~ a b n m n a n a c b  K a p m i a  p e @ n e r t c o ~  ~p~c~annorpaQIwiec~m H a n p a m e ~ m R  

n p H  YCJIOBHH AOCTaTOYHO B H C O K O ~ ~  IUOTHOCTH T P e K O B  ( 1 0 ~  - 1 0 ~  CM-2). h- 
TeHCHBHOCTb P e P H C T p H P Y e M b X  nPOQ'KTOB PeaKIJUH 3 8 B H C H T  OT YrJla B K l I e T a  

no o T H o m e H m  K nywy. Baorop, y 6 m a e ~  K MWIMM y r n w  ~3-38 n p ~ 6 n ~ x e ~ m  K 

IXlOCKOCTH IlOBepXHOCTH MHmeHH, y6HBae~ OH H n p H  y r n a  B L  > 70' 3a 
C W T  y M e H b m e H W l  K U H ~ T H ~ ~ ~ C K O R  3 H e P P H H  IlPOQ'KTOB H H l e  n O p O r a  P e r H C T P l J H H  

Il s 5 MaB. nononce~~e M a K c w a  BaoroAa  H yrno~off wrepsan, B KOTOPOM 

PePHCTPHP)WTCR IlPOJJJKTH, 3BBHCRT OT 3 H e p P H H  HOHOB E L  H yrna n O B O p O T a  

M u m e m  K ny-wy. h e ~ a ~ m e c ~ m e  o c o 6 e H H o c ~ ~  npmse~e~nrx sme p e a ~ q u R  
A W T  B 0 3 M O M O C T b  ~ a 6 J I m A a ~ b  B O ~ I ~ ~ , Q W I ~ H H O ~ ~  o 6 n a c ~ H  Y r A O B  ~ U l l I e H e n 0 ~ 0 6 -  

H H e  n AyKTM p e a K U H H  O T A W b H O  OT C H ~ ~ ~ ~ O ~ O , Q O ~ H N X .  Hanpmep, AJIs my- 
qm 'Cr + Si M a K C H v W I b H f l  Y P O J  B l U l e T a  C H ~ ~ * ~ O ~ O , Q O ~ H O ~ O  IIpOQ'KTa a 
A.  C. COCTaBl lReT 8 = 44,s0, T . e .  0 6 J I a c ~ b  eL> 45' ~ ~ 0 6 0  H a  OT CHap*qO- 

n o ~ o 6 ~ s a  llpCJlyKTOB. TO X e  O T H O C H T U  H K C T O I K H O B e H H .  12%e + S i ,  HO 

B P e a K U H H  A [  + Si BbuIeT C H ~ ~ O ~ O , Q O ~ H O ~ O  n p o A y K T a  KKHeMaTHWCKH H e  

3 t U l p e t q e H  BO B C ~ R  o6nac~u  YPJIOB. 

T O H K ~  CTpyKTJ'pa BbXO,Qa, C B R 3 8 M I m  C K P H C T ~ J M O P ~ ~ C K W I H  H a -  

n p a m e H m u  B O K p e c T H o c T H  OCH(III>, n o r t a m a  H a  PHC. I. Kapma pet$- 
J e K C O B  I 'eOMeTpHlreCKH 0 6 y C J I o B J I e H a  CHvhaeTpHeff KpHCTaJMHlrecKOff F m e T K H .  

O c b  411) 0 6 p a 3 y e ~ c R  n e p e c e l r e H H e M  T p e x  nnoc~oc~ef l  T m a  (011) H T p e x  

I X ~ O C K O C T ~ ~ ~  T H n a  (112). X a p a ~ ~ e p  H KHTeHCHBHOCTb P ~ @ ~ ~ K C O B  CBR3aHbl C 

O C O ~ ~ H H O C T R M H  npoXOaCqeHUJ3 I r a C T W  B M O H O K ~ H C T ~ ~ H ~ ~ C K O ~ ~  c p q e  H C AJIH- 

T W b H O C T b D  m e p H 0 f i  PeaKlJItH. C T ~ ~ K T ~ U ,  n O K 8 3 B H H H e  H a  PHC. I ,  COOTBeT- 

C T B ~ D T  , Q B ~   amd donee W T e p e c H t r a c  cnyqam, K o r f t a  B OAHOM a K c n e p m e H T e  

y , Q m O C b  H a b J I l o , Q a ~ b  C O C ~ e C T B O B a l i H €  AByX T H n O B  P ~ @ ~ ~ K C O B  - TeHeBaDc MHHH- 

MysnOB H MaKCUMJMOB K a H a J l H P O B ~ W I .   TO nPOHCXOAHT TOnbKO n p H  O n p e A W I e H -  

HOM adope  3 H e p P H H  n v a  E L H  o 6 n a c ~ ~  W O B .  

M ~ K C ~ M ~ M H  K a l - I a l l H p o B m U f l  B03HHKaPOT B p e 3 Y A b T a T e  BTOPHYHOPO 3 8 X B a -  

T a  B pex M K ~ H W I H ~ O B ~ H ~  p a c c e R H H n m  W C T ~ J ,  B ~ O , Q ~ ~ H X  ~3 r n y 6 w  KPHC- 

T a J U I a  12'. a e c b  B-0, ~ 0 6 ~  3 a P J l y 6 I l e H H e  HCTOYHHKB UaCTHU 6 ~ 0  H e U a -  

J Ibw (no HtUlpaBJIeHHlo ~ ~ ~ U C T ~ ~ U H )  H W 0 6 U  KHTeHCHBHOCTb UBCTKQ, poZf,4eH- 

PHC. 2. n p o @ u n b  p e @ n e ~ c a  

~puc~annorpa@nsec- 
KOR OCH (111) Si , 
H 3 ~ e p e H H U f l  B cnew- 
ranlux cnyqaxx: a) rrpi 
p e r m c T p a q H m  npOAyK-  

T O B  n o &  Y m O M  eL = 
64' K nywy HOHOB 

2 7 ~ 1  c a H e p r ~ e f f  91 
H I48 MaB; 6) npm 
8 - 54' H a  nyrote 

40:; c a ~ e p r ~ e R  92 
H I51 k B ;  B )  H a  

n y a e  12'xe c mep- 
rue# I21 MaB n p H  

ElL= 69 H 39'. 

h c .  I. C T ~ J J K T ~ ~ ~  P ~ @ ~ ~ K c o B  K p H C T a 3 J I O r p a -  

c p u l r e c ~ u x  H a n p a a n e ~ m R ,  ~ ~ @ H K C H P O -  

BELIW~R B y r n O B O M  p a c n p e , q m e H u m  

nPOAyKTOB n p H  0 6 n p e H H H  MOHOKPH- 

c T a n n a  Si H O H ~ H  4 0 ~ r  c a H e p r H e t l  

I51 M3B (a) H 12%e - I21 M3B 
(6) .  3nacre~m yrna p a c c e s H n s  B 

a. C. OTMeUeHU ~ J H $ ~ ~ M H .  h p ~ o f f  
n m H u e A  n o K 8 3 e n n  xopomo s q a x e H -  

H U e  IXlOCKOCTHHe MUHMMJ'MU, TOH- 

 off - cna6b1e  T e H e s n e  M U H ~ Y M H ,  

A B O ~ O ~ ~  - MaKCMlQ'MU K a H a 3 H p O B a -  

HUH. 



~ b u  B r n y b m e ,  6wa Hamoro b o n b m e ,  seM e s a o ~ m q m  ~3 n p m o B e p H o c T H b u  
o b n a c r e f t .  T a x m e  ~CJIOBHII  MOrYT B O ~ H H K ~ T ~  n p m  y ~ e p e ~ ~ o f t  3 ~ e p r u n  n p a  B 

c e m n  c TeM, mo c e r l e t i n e  ynpyroro paccemm H a  nopqqox n p e e o c x o A n T  ce- 
rleHme Heynpyrm p e a x q m f t .  E c n u  3~eprnn nyma time 6apbepa B ~ ~ K M O A ~ ~ ~ C T -  

BUR, TO HMeeT Memo ynpyroe p a c c e m i m e  BO ~ c e R  ToJrnlmHe p a b o ~ a q e r o  c n o ~  
MHmeHH. ~ P H  60JIbIUoff 3HeprHH 06nacTb ppyrOr0 paCCeJUIHa nOrp'YXaeTCR 

I'Jlyd0~0 BHYTPb KpHCTBTIJla H p a 6 0 ~ q H f t  ~ J l O f t  COOTBeTCTByeT TOnbKO Heyfl- 1 

pyroHy e ~ a u ~ o ~ e f t c ~ ~ m .  B BTHX A B ~ X  c n p a m  H ~ ~ J I ~ A ~ Q T C R  TeHeBue MHHH- 
I 

M ~ M H ,  H e  C M J I ~ H O  HcxaxeHiiue 3a cUeT BTOPHUHW npoqecco8. A n p m  n p o M e -  
i 
1 

v o w o f t  3 H e p r u H  C O B A ~ C R  Y C ~ O B H B  AJIR n p e 0 6 p o ~ a ~ 1 1  pacnpmeJIeHHR 
U a C T w .  H a b n q q e ~ u e  MaKCHnayMOB KaHaJlHpOBaHHII npH B ~ ~ K M O ~ ~ ~ ~ C T B H H  a e p  
O T A a w  C K eMHHeM Si + Si HaXOAHTCR B XOpOmeM COOTBeTCTBHH C pe3ynb- 
TaTauH n o n p e H H l m c  n p n  perHcTpaqw w o H o s ,  pacce-bu s r e p u a i w w ,  
2 0 ~ e ,  4 0 ~ r  + G e .  ,bma nym,  nocne npoxoqqeann ~ o ~ o p o f t  TeHeBue  MUHH- 

MYMH ~ p a ~ c Q l o p ~ ~ p y r o ~ c r  B MaxcHnayMbl K ~ H B J I H P O B ~ H H R ,  n p m e p H o  o,tpuiaxoBa 
( o x o n o  I0 MU) ~ j l ~  KpeMHm H r e p a m .  

B H a c T o m q m  s K c n e p H v e H a e x  B ~ B K I I H C ~  erqe  A e e  O C O ~ ~ H H O C T U :  I. Qop-  
MHPOBBHHe MBKCUMYMOB PeKaHBJIHPOBBHHII 3aBHCHT OT HyqeKCOB KPHCTaJlnOPpa- 

@ U U ~ C H H X  HaIlpaBJleHHR. H a  pHC. 1 n O K a 3 a H 0 ,  UTO MBKCUMYMY XOpOmO BWHH 

MR r U I o c x o c T e f t  Tma (011) H (111). HO He B ~ ~ I U O T C A  JJIR nnocxoc~efl TH- 

na (112). 2. nepexo~ OT T e H e s b u  M ~ U M Y M O B  K M a x c u w a u  n p m c x o A m  AO- 

cTaTowo p e s ~ o  - n p m  m3MeHeHmm yrna p e r m c T p a q m m  acero H a  3 - 4' H, 

CJIeAOBaTWlbHO, 3HePPHH mep O T A a W  H a  I9 - 25 %. O ~ . ~ R C H ~ H H ~  3THX OCO- 

6 e ~ ~ o c ~ e R  - AMO ~ a n b ~ e t t m e r o  a t i a r r m s a .  

WeM CKL3HHPOBL3HHII C T e K I I M O r O  TpeKOBOrO A e T e K T O p a  B OKPeCTHOCTH 

ero n e p e c e r r e H w r  c x p m c T a r m o r p a @ ~ u e c ~ o f t  o c b n < I I I > n o n p e ~ a  a a r r m c m o c T b  
O T H O C H T ~ J I ~ H O ~ O  B w o A a  )((v) OT yrna pa3opxeHTalJilm Mew ocbn H Ha-  

n p a m e H m e M  p e r m c T p a q n u .  l l o n y m m p m a  a n n a p a ~ y p ~ o f t  n m H m  ( y r n o ~ o e  pa3pe- 
m e ~ u e )  CocTaanReT oxono 0, 15'. ~ P O Q K I I ~  ,V(I+I) p e ~ e x c a  <III> , HaMepeH- 
HHR B pazt~ux cnpam, nonman Ha p u c .  2. P e a y n b ~ a ~ s r  firnu B HaTypanb- 

HOM Ewe, 6e3 yueTa nonpaBoK H a  yrnoeoe p a 3 p e m e H u e  o n a r r a  H b e 3  cma- 
m n e a w r  ToueK. B y s ~ o ,  m o  n p m  H ~ M ~ H ~ H W H  ~ H ~ P ~ H H  HOHOB H yrna p e r n c T -  
p a q n u  MemeTa rny6ma Tetieabu M H H H M ~ M O B  H A a x e  n p o m c x o A m  ~ p a ~ c @ p -  
Maqnn MKHUMYMOB B Maxcmy-m. Y r n o ~ u  H ma npoQvrr pewexca He n p o r n -  
B o p e u m  Bm?aaM, n o n p e w m  B p a 6 o ~ e  95y H a  ocHose u 3 u e p e ~ H R  p,nn KpHc- 
~ a n o a  G e  H G G .  

Ha PHC. 3 A a H a  3aBHCUMOCTb OTHOCHTeJlbHOrO BbuOAa No U a C T w  U O n b  l 

h c .  3. .%BHCHMOCT~ OTHOCH- 

T e n b H O P O  B w O A a  Xo 
rlaCTHq BAOAb KPHCTBTI- 

n o r p a @ m u e c ~ o r o  H a -  

npamerlnn <III> Si 
OT 3 H e P r H H  UOHOB 

2 7 ~ ~  (a) H 4 0 ~ r  (6) .  
T O W H  COOTBeTCTBylJT: 

4 - yrny ~ a d n r n ~ e ~ m  
64'. + - 54'. C m o m -  
HaA nmm C o e A m m e T  
T O t M H ,  JDTPHXOBBR - 
A a e T  3 ~ a u e ~ m  SBT. 
C T ~ ~ J I K ~ M H  OTMeUeHH 

3 H a v e H u R  r p e R 3 m r -  
- 3 ~ e p r u u .  

qm ~ a d n l o ~ a e ~ c a  y s e n m e H u e  B a a o A a  B TeHeBoM ~ H H u y m e  c POCTOM 3 H e p r u m  
HOHOB. h e c ~ e  c TeM, npH eL= 54' ~ ~ B H C U M O C T ~  X O ( E L )  d o n e e  ApaMaTmv-  
H a .  3~aveHHe )(,< 1 ( ~ e H e B 0 f t  MUHHMJW) CMeWeTCR B~JIUUHHOR Xo > 1 ( M ~ X -  

c m y ~ ) ,  a s a ~ e v  cHosa x0 < I. ~ P H ~ I M H  Taxor0 noBe,qeHm KavecTBemo 
06aRaiem erne. C K I I ~ H ~ %  Tpac@pMaqm ~ ~ B H C K M O C T H  )CO(EL)  n p u  ~ 3 ~ e ~ e -  
HUH FJIa 06aRc~e~CR H3MeHeHHeM 3HeprHH a e p  OTAaUH ynpyrOr0 PaCCeR- 

HHII E ~ ~ .  Y ~ e ~ b m e ~ u e  €IL H a  10' npmeo,qmT K e o 3 p a c ~ a ~ m  B I ,8  p a  
H K C O O T B e T C T B m e f t  pa3HHqe B nOnHOft TOJIQHHe p a b o r a u q e r o  M O R  MHmeHH. 

B cnyme eL= 64' ToJrnlma c n o n  HeaocTaTowia JJIR c o s ~ a ~ m  y c n o e u f t  sa- 
r n y d n e ~ ~ o r o  H C T O W H K a  UaCTHq.  

B n m u e  3HeprHH a e p  OTAaUH H ,  M e A O B a T e J I b H O ,  TOJIQHHH CnOR H a  

TenesaPr MmHwoe M o A e m p o s a n o c b  B ynpyroM paccemm 12%e 
(I21 MaB) + Si . 3~eprm X e  B 4 pma H u x e  K y n o H o B c w o r o  6apbepa qqep- 
Horo B Z I ~ H M O A ~ R C T B ~ ,  n o 3 T o u y  A p y r u e  p e a x q m u ,  KpoMe peae p,qoecKoro 
pacceacm, H e  meoT uecra. M a x c m a n b ~ ~ t 4  yron paccemnn 'Xe B n.c. 
PaBeH 1 2 , 5 O .  dne40Ba~WlbH0, OAH03HaWiO H3BeCTeH TUJl PeI'HCTPHPYeMbU 
uac rq  (qqpa oTAarrH Si 1, m 3~eprnn. Tomqma UOR H p a c n p e A e n e H u e  Be- 

PORTHOCTH paccemm n o  T o n q m e .  



PHC. 4. ~ E ~ B M C U M O C T ~  BbXOAa qqep O T A a W  BAOnb O C U ~ I I I >  OT yrna Ha- 
6 a l o , q e ~ u f f ,  u s ~ e p e ~ ~ a r r  H a  nywe 12'xe c 3~eprueA 121 M3B. 
Cnnomotl nmneA A ~ H ~ I  a m c n e m M e  ~ H ~ U ~ H H R  3 ~ e p r u u  qqep o T A a u n .  

P~CCMOTPHM donee ~ O A ~ O ~ H O  CJI aA p e r u c T p a q u u  qqep o T A a w  n o A  yr- 
nOM oL = 64' K nywy B P e a K u -  2 r [  , 4 0 ~ r  + Si , COOTBeTCTByllqHe 

(PYHKqHH &(EL) nOK&38NH H a  PHC. 3. C ~ p e n ~ a ~ u  OTMeUeHM 3HaUeHHEI rpeA- 
3mr-3~epruu ER , KOTOPU OTAenReT o 6 n a c ~ b  ynpyroro paccemwr OT H e y n -  

W r K X  q q e p H N X  C T O J I K H O B ~ H H ~ ~ .  n p H  E L <  E R ~ O ~ U H H p y e ~  B K n a  YnpJ'I'OpaCCe- 

RHHNX qqep O T A a W .  k KUHeTHWCKaR 3 H e p r U  COCTaBJIReT 15-20 M3B, T o n -  

r q m a  CJIOR no nymry pama 1.5 - 2,2 MKM Si H n o T e p u  a ~ e p r u u  nywa  
4 - 8 M3B H a  T o n u p w e  t . T a K m  o6pa30~ ,  B npe,qenax TOJIQUHH CJIOR ceue- 

Ha PHC. 4 n O K a 3 a H a  3aBHCHMOCTb OTHOCHTeJIbHOrO BbKOAa Xo B T e H e -  
I 

BOM MUHUMyMe (111) OT yrlla ~ a 6 n l o ~ e ~ k U 3 ,  H3MepeHHaR AJIR B ~ ~ U M O A ~ ~ ~ C T B U  
I IZ9xe + ~i . B Q ~ H O ,  mo suxoe. x0 s o ~ p a c r a e ~  n p a n T u u e c n u  n a p a a n e n b a o  

HHR I S q e P H W  nPOqeCCOB H e  CWIbHO B a P b H P p T C R  H3-3a  ~ e 6 0 n b m 0 r 0  HHTepBa- 

Jla 3HePPHH. C ~ I ~ A O B ~ T M ~ H O ,  H e  MOrYT 6 ~ b  C03AaHbl YCJIOBHEI sarnybnemo- 
PO HCTOWHKa UaCTHq. C A P Y ~ O R  CTOPOHH, BAWMHe TOJIQHHH CJIOR H a  T e H e -  

BHe MUHWyMU M O W 0  OqeHHTb C nOMOQbP) PHC. 4. B ~ H o ,  W O  IlpH 3 H e P r H H  

qqep O T A a w  I5 - 20 M3B H ~ ~ J I Q Q ~ D T c R  HeHCKaKeHHne TeHeBMe MHHUMyhlU C 

BNXO OM ) ( o ~ 0 , 4 .  3 ~ a  BeJIHWiHa COOTBeTCTByeT 3 H a U e H W  Xo AJIR p e a -  
~ H G  'A[ , 4 0 ~ r  + Si npu EL< ER 

C POCTOM 3 H e P r H H  HOHOB B O ~ J I ~ C T H  E L 2  ER TOJIQUHa CJIOR H e  MOXeT 

3aMeTHO YBWIHWBaTbU?,  T.K. qqpa O T A a W  H e y n p y r U X  n p O ~ e C C O B  HMeDT KH- 

HeTHueCKYD 3 H e p r m  HaMHOrO MeHbme, UeM n p H  YIIpyrOM paCCeSHHH. Y6usa- 
HHe ERO 38 C u e T  YBMkNeHHII  HeYnpYrOCTH n p 0 q e C C a  nOJlHOCTbD KOMneHCHpy- 

e T  POCT, n p o n o p q u o ~ a n b ~ a  a ~ e p r u u  nywa. ~ O ~ T O M Y  B ABNHOM cnyuae yc- 
JIOBHEI " T O H K O R ~  MWleHH COXpaHSWTU?, H HeT O C H O B ~ H H R  AJIR C n e C T B e H H C r O  

H3MeHeHWI BNXOAa B TeHeBOM M H H W B  Xo C POCTOM 3 H e P r H H .  T ~ M  H e  Me- 

H e e ,  T a K o e  H ~ M ~ H ~ H H ~  Xo(EL)  ~ a b n ~ ~ a e ~ c r r ,  CM. puc. 3. B o s p a c ~ a ~ u e  
)(,(EL) npu EL>, ER  c n e m e T  n p u n u c a T b  BJIHRHHD A J I H T M ~ H O C T H  pacnaa  
B O ~ ~ ~ I I W ~ H H N X  n P O m K T O B  H e y n p y r O r O  ~ 3 a U h 4 0 ~ e f l ~ ~ ~ W r .  

H C ~ ~ C K ~ H H ~  H ~ ~ P O H O B ,  llpoTOHOB H AP;YrHX 9 a C T H u  H3 B O ~ ~ ~ ~ H H O ~ O  

np0JWKTa P e a K q H H  nPHBOAHT K BO3HHKHOBeHHD CMqeHHEI CaMOrO n p O A y K T a  OT 

K ~ H C T ~ ~ J I O ~ ~ @ U ~ C K O ~ ~  OCH UJIH IUIOCKOCTH. n p H u U H a  COCTOHT B H3MeHeHHH 

H a n p a a n e H w r  A s m e H w r  a p a r ~ e ~ ~ a  3a c s e T  m y n b c a  o T A a s u  npu H c n y c K a H n u  

B T O P H W O ~ ~  UaCTHL&J. C M e t q e ~ H e  SBT BJIHIIeT H a  BbDCOA B TeHeBOM MUHMMYMe 

&. Cyqec~~emarr p o n b  SBT 6wa 
perHCTpaI@iH M W ~ ~ H ~ ~ O A O ~ H N X  nPOJoTTOB 

~ a n n a G e ,  H B m p a e  C H ~ ~ O ~ O A O ~ H H X  np0,QJKTOB 'jB/ p e a ~ q u R  na MOHO- 

KPHCT81111HUeCKUX MWleH%X U M a 3 a  H PePMaHHR. B H ~ c T o W ~ ~ ~  p a 6 0 ~ e  B M B A e H  

TOT R e  3-KT AJIR P e a K q H f l  C KPeMHHeM. B 0 6 n a c ~ u  E L 2  ER B K n a  HeJmPy- 

rux n p o ~ y r c ~ o ~  n o c T e n e H H o  H a p a c T a e T  H C T ~ H O B H T M  A O M U H ~ U M ,  wo RCHO 

u3 H ~ M ~ P ~ H H O R  @ H K ~ H H  B O ~ ~ ~ ~ H H E I  p e r u c T p u P ; Y e M a  ~ P O A ~ K T O B .  Y ~ e n u u e ~ u e  
cpe,q~eA 3HePPHH ~ 0 3 6 m e ~ U J 3  npO,lI,yKTOB nPHBOAHT K nORBJIeHWD CMetqeHHEI 

SBT, CB%3I38HHOrO C HCnYCKaHHeM B T O P H W W  UaCTHq,  H, COOTBeTCTBeHHO, K 

BO3paCTaHHD Xo(EL). 
b a u e ~ u e  Xo npw H a m e n b m e t i  3 ~ e p r u u  27 A [  WIH 4 0 ~ r  ~ 3 n o  B Ka- 

W C T B e  3 T U O H H O r O  3HaueHHEI XaT, COOTBeTCTByl lqerO HJ'JIeBOMJ' CMetqeHHD 

SBT. n p H  AP;YPHX 3 H e P F M X  B m e J l e H  B K n w  B T ~ H ~ B O ~  M ~ H u M ~ ~ ~ X ~  , CBR3aH- 

HM c H e q n e B m  e H a u e H u e M  S BT, no FpMyne I -X3Kcn= ( I -XaT) x 
( I -4). C u c n o n b s o ~ a ~ u e ~  CooTHomeHuR n e p e x o A a  x(S) nonyuem uuc- 
n e H m e  s ~ a s e ~ m  SBT. C w b  M e w  T e H e s m  BNXOAOM H cMerqeHueM X(S) 

C W T ~ C R  p a B H m  rC = aTF r ~ e  Q T F  - n a p a ~ e ~ p  ~ K ~ W H P O B ~ H H E I  To~aca- 
-Qep~u. n o n p e m ~ e  T ~ K U M  0 6 p m o ~  W c n e m M e  S H ~ U ~ H W I  SBT(E) n o K a 3 a -  

HH Ha PHC. 3, OHH MOrYT 6 ~ b  HCnOJIb30BaHH JlJR OqeHKn JlJHTeJIbHOCTH 

I C POCTOM 3 H e P r H H  qqep O T A a W .  n p ~  ERO% 40 MaB H a  N H ~  T e H e B O r O  MUHH- 
MyMa yxe H a s u H a e T  BMBJIRT~CR M a K c m y  K ~ H ~ J X H ~ O B ~ H H R  (CM. puc. 28). 
Cnomnti n p o Q m b  p e o e ~ c a  B  TOM cnyvae C B R S ~ H  c m T e r p u p o B a w e M  BNXO- 

A a  no BCeR ( H ~ M ~ J I O ~ ~ )  TOJIUJHHe CJIOR t , KOTOPOMY COOTBeTCTBYDT n O T e p H  

3 H e P r H H  Xe OKOJIO 60 M3B. P e 3 y J I b ~ a ~ s l  PHC. 4 M O W 0  HCnOnb3OBaTb AJIR 

o q e H K u  c T e n e H u  HcKameHwr T e H e B o r o  M m u w a  3a c u e T  T O ~ U H M  CJIOR. 



pacna,qa B O ~ ~ ~ ~ H H O P O  llPOWI(Ta 2 2 ,  I IOCKOJIbKy  BWIWZHHH SET H 2 2  CBli-  
/6/ 3Wbl COOTHOllleHHeM : 

S,, = V: T* s ine ,  

m e  V: - CKOpOCTb @paI'~eHTa B A . C . ,  - cpe,QHHfi YrOn OTMOHeHHR 
c f p a r ~ e ~ ~ a  B p e s y n b ~ a ~ e  H C ~ ~ C K ~ H H R  BTOPUYHOR qacTm.  C nOMOI4bD npme- 
A ~ H H O R  c nu HsmeueHu SHaqeHnn T 2 5 3 , 5  I O - I ~ ~  H T 2 5 6  I O - I ~ ~  m n  
peaKI@lfi 2c + Si H 4 0 ~ r  + Si B o6nacrH HacslgeHHR @yHnqHR SET (EL). 
AeTaJIbHoe CpaBHeHHe H3HepeHHkU 3HaW3HHfi T2 C paCVeT0M 3aTpyAHeH0, 

T.K. B 3KCnepUMeHTe BO3HOXeH TOnbKO 0 ~ 6 0 ~  M ~ ~ H ~ ~ o , Q o ~ H o ~ o  IIpOAyKTa, 
HO He ~HI#$tepe~blp~~€UiH HH OTAeJIbHHe HYMYqH, HH HX 3HeprHR ~ o 3 6 m e -  
HHR. & i @ @ ~ ~ a q m  B npmqme Ocy~ecTBmia, HO Tpe6yeT donee cosepmeH- 
HOR TeXHHKH 3KCllePHldeHTa. npH O ~ C ~ ~ H H H  Pa3JIHqHR ~ H B V ~ H H R  ' ~ 2  HYXHO 

HHeTb B B Y q y ,  W O  CneKTp HYKlIYqOB H KX B036meHHR He OAU?IBKOB B ABYX 

p e a K m .  
T ~ K H H  06pa30~, B pa60~e  H3PeHbl O C O ~ ~ H H O C T H  B ~ ~ H M O A ~ ~ ~ C T B H R  C MO- 

HOKpHCTaJInOH KPeMHHR llPO,UJXTOB %,QepHHX P ~ ~ K ~ H R  llOA A ~ ~ ~ C T B H ~ M  TRXWIHX 

HOHOB, H BbUIBneH ~ W K T ,  ~BR38HH6lft C WIHTeJIbHOCTbD PaCnwa ~ 0 3 6 y m e ~ -  
HHX llPOAyKTOB MepHIor C T O ~ K H O B ~ H H R .  
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K ~ P ~ M R H  C.A. P7-88-73 
3@@e~Tbl TeHefi H KaHanHpOBaHHR AnR Rnep OTnaWi 
B MOHOKPHCTaJWIe KPeMHHR 

C HCnOnbsOBaHseM nysK0B HOHOB 2 7 ~ 1 ,  4 0 ~ r  li 1 2 9 ~ e  HCCne- 
nosaHo s s a m o n e f i c ~ s s e  Rnep oTnass ynpyrm s HeynpyrHx 
C T O ~ K H O B ~ H H ~ ~  C MOHOKpHCTaJIJIOM KPeMHWR. ~ P W  W3MeHeHWW 3Hep- 
rss HOHOB w yrna perscTpaqss ~a6mneHhl p e m e ~ c b ~  KpscTan- 
norpaaasec~mc ~ a n p a s n e ~ ~ f i  KaK B s w e  TeHesbm M W H W M ~ M O B  , 
TaK H MaKCHMyMOB KaHanHpOBaHHR. B M R C H ~ H ~ I  YCnOBWR peKaHa- 
nHpOBaHHR Rnep OTnasH yTIpyrOr0 paCCeRHHR n0Cne TOPMOXeHWR 
B K P W C T ~ J W I H Y ~ C K O ~ ~  CpeAe. 0 6 ~ a p y ~ e H 0  BnHRHHe JJnHTenbHOCTH 
paCnana lTpOnYKTOB HeYlTpYrzM C T O ~ K H O B ~ H W ~ ~  Ha npo@kiSIb TeHe- 
B O r O  MHHmyMa W CnenaHa OqeHKa ~ @ @ ~ K T H B H O ~ O  BpeMeFiH 
pacnana . 

Pa60Ta BbInOJIHeHa B J I a 6 0 p a ~ o p s ~  aepHblX pea~qs f i  OmB. 
nperrpm &emmemom ~~cnrryn RnepHau ~ccnenoeararii. A#na 1988 

n e p e ~ o n  n.B.narnKeBHs 

Karamyan S  . A. P7-88-73 
Blocking and Channeling E f f e c t s  f o r  Recoi l  
Nuclei i n  a  S i l i c o n  S ing le  Crys t a l  

By us ing  2 7 ~ 1 ,  4 0 ~ r  and 1 2 9 ~ e  ion  beams t h e  in t e rac -  
t i o n  of t h e  e l a s t i c  and i n e l a s t i c  r e c o i l  n u c l e i  w i th  a  
s i l i c o n  s i n g l e  c r y s t a l  i s  i nves t iga t ed .  With a  v a r i a t i o n  
of t h e  ion  energy and d e t e c t i n g  angle ,  r e f l e x e s  of t h e  
c r y s t a l l o g r a p h i c  d i r e c t i o n s  a r e  observed i n  t h e  forms of 
bo th  b locking  minima and channel ing maxima. The condi- 
t i o n s  under-which t h e  r e c o i l  nuc l e i .  emi t ted  i n  e l a s r i c  
s c a t t e r i n g  rechannel  a f t e r  degrading i n  a  c r y s t a l  medium 
a r e  c l a r i f i e d .  The e f f e c t  of t h e  decay d u r a t i o n  on the  
blocking minimum p r o f i l e  i s  found f o r  i n e l a s t i c  c o l l i s i o n  
products ,  and the  e f f e c t i v e  l i f e t i m e  is es t imated .  

The i n v e s t i g a t i o n  has been performed a t  t h e  Laboratory 

of Nuclear React ions,  J I N R .  
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