


B ~ c o ~ a x  B e P O R T H O C T b  H f ~ l l Y C K a ~ H R  d - 9 a C T H q  l l F H  B R ~ H M O A ~ ~ C T B H H  /vO=- 
HEJX qqep s n e p s b l e  6wa y c ~ a ~ o m e ~ a  6onee A s w q a T u  n m u  n e T  H a 3 q  . 
fl H a C T O m e M y  B p e M e H H  0 n y b ~ k 4 ~ 0 B a l i ~  6onburoe VHCJIO pador no HBYUeHHlO 

3MHCCMH d - r l a C T H q  ( 0 6 3 0 ~  3 T K X  p a 6 o ~  H e  BXOAHT B R w a W  A ~ H H O R  C T ~ T ~ H ) .  

I i e c ~ o ~ p f i  H a  n o J r y r l e H u e  n o J ( p o 6 H o f t  w 06mup~off u~r@p~aqnn,  A e T t u b H u e  cse- 
A e H H f i  0 M e X W H 3 M e  H C n y C K a l i M R  d - q a C T H q  0PpEikIUt.leHbl. ~ H K n l 0 3 H B H b l e  H3Me-  

1 p e ~ w i c n e ~ ~ p o ~  H y r ~ r o s n o r  p a ~ n p e J ( e J I e H H R  d - sac~uq ~e n o z ~ e o n r n ~  B W M H T ~  
I I p a3J lHWiHF:  H C T O W H K H  3MHCCHH. B J I N T e p a T Y p e  O ~ C ~ E N I T C R  H e C K O n b K O  H a H -  

donee B e p O X T H t l X  MeXaHHSMOB P e B K q N H .  K O P P ~ ~ R ~ H O H H M ~  H 3 M e P e H H R  AtIlOT 

j nomog K o n p e A e r r e H w  E J K I I ~ W  K a q q o r o  M e x a H u s M a ,  o g H a K o  B o n p o c  H e  nc- 
vepnan HH no rny6wie A e T t u u s a q n n  M e x a H u a M o s ,  HH no B c e M y  pa3~006pa3m 

I B ~ ~ H M o A ~ ~ c T B ~ K X  a e p .  
B H ~ C T O ~ ~ R  p a 6 o ~ e  C A e J I a H a  n O n b l T K a  O q e H H T b  M e X U H 3 M  3MHCCHH - 

r UBCTHIJ C H C n O J I b 3 0 B U H e M  M e T O A a ,  OCHOBElHHOI'O H a  3@t?KTe T ~ H ~ R .  K ~ K  H 3 -  

aecmo, T e H e B o P 1  M H H K M ~ M  B n o r o A a  r l a c T H q  B H a n p a a n e H u u  ~pnc~annorpa@n- 

i sec~ot l  OCH mn IUIOCKOCTH (npn u c n o n b 3 o ~ a ~ n n  ~ o ~ o ~ p u c ~ a n n n s e c ~ o R  Mume-  

HH)  W B C T B H T e J I e H  K B p e M e H H  I lPOTBKBHUX P e a K q H H .   TOT I l p U H q H n  I l O n O X e H  

B O C ~ O B Y  o q e H K u  M e x m u S M a  a e p ~ o f f  p e a K q u u .  M e ~ o p i K a  H n p e A s a p u T e n b H s l e  

p e 3 y n b T a T s l  H C C J I ~ O B a H U X  MeTOAOM T e  eR 3MHCCHH d - V ~ C T H ~  n0A A ~ R C T B H ~ M  

AWN B coo6qe~nu /21f " o ~ o b w l l  s n c n e p m e ~ ~  o n n c a ~  ~ a n n e  
a B T o p o M  . 



KHR A e p X a T e n b ,  W O  0 6 e c n e u n ~ a ~ 1 0  B @ $ ~ K T H B H E J ~ ~  Te i l J IOOTBOA H 3  0 6 n a c ~ u  
a ~ e p r o e q q e n e ~ n ~  nywa ( M O ~ H O C T ~  <0,4 BT). B a K c n e p u M e H T e  n c n o n b s o s a -  

HO H e C K O n b K O  KpMCTaJ InOB,  MMeFXIUX I l n O C K O C T b  n O B e p x H O C T H  (100) K n H  

(111). k i a i d e p e ~ m  c o c T o m n  B H ~ ~ J T ~ ~ H H M  s @ $ e ~ ~ a  ~ e ~ e t l  M o n p e A e n e H n n  

npo@nna T e H e s m  M n H n q n r l o a  A n n  napu ~pnc~armorpa@nuec~ux  oceA<III> 
KlIM (110). ~ K C ~ ~ ~ M ~ . ! ~ H T ~ T I ~ H O  O n p e A e n R n C R  O T H O C M T ~ J I ~ H ~ I ~ ~  BbKOA B q e H T p e  

T e H e B O r O  MWHMMYMa xo. P ~ ~ H O C T ~  $o(e2) - xo(e1) AJIR ABJ'X a e H -  

T M Y H ~ K  ocetl, o p n e H T x p o a a t i t r b o c  n o A  y r n a M M  BI n Q2 K nywy ,  a a n R e T c a  B e -  

X H ~ H H O R ,  Y J ' B C T B W T ~ ~ ~ H O R  K B p e M e H H  I l p O T e K a H L U l  P e a K q M H .  OlIblTkJ n p 0 B e a e -  

HLI B HeCKOJIbKca t  B a P M a t i T a X  O p H e H T a q H M ,  B UBCTHOCTM, AJIR K p k l C T a T I n a  

(100) p e a n H 3 O B a H a  BbICTPOeHHOCTb,  n p H  KOTOPOR B OAHOM O n b I T e  H 3 M e P R e T C R  

a y  A n n  ~ a y x  nap oceR <IIO>n (1112 Bo B c e x  cnyvaxx yqemnwue KPHC- 

T E U ~ J I O ~ ~ ~ ~ U V ~ C K M ~  OCH 0 6 1 j a 3 ~ ~ ) ~  OJJHHaK0Bblft Y r O n  C I l O B e p x H O C T b O  KPHCTaTI-  

na, UTO CJ'?qeCTBeHHU A n R  0 6 e c n e u e ~ n ~  PaBHOI'O B K J I W a  MeTOAMueCKHX KOM- 

n O H e H T O B  B BbXOp, $, I l pM M 3 M e p e H H H  n/c. 
B K a u e C T B e  n03MuMOHtrG-YJ'BCTBHTenbHOrO A e T e K T O p a  o ( - u a c T H ~  H C n O n b -  

a o s a ~  H n T p a T  q e n n ~ . . ; o a b ~  CN-85 @HFMM Koda~,  HA a ~ e p y r e ~ n u e c ~ u ~  

OKHOM ~ @ ~ K T U B H O ~ ~  j e P I ( C T p S u H M  O T  0.2 A 0  6 i;;''?  POTOH OHM 4 a D T  M M -  

K n e  T p e K n ,  npnuew T O A ~ K O  npn s H e p r n n  <0,3 M3B. JJIR n o r n o q e H u R  uac- 
T M ~  c 2 )  2 ~ c n o n b 3 0 a a ~ b 1  A[ $ n n b ~ p b ~ ,  pacnonarasmneca B ~ J I O T H ~  tc A e T e K -  

T O p y .  B a p b n p y a  TOJllQMHy Q n n b ~ p a ,  M O W 0  H 3 M e H R T b  3 H e p l W C  p e F H C T P H p Y e M b K  

d - u a c ~ ~ q .  Tonqwia p a 6 o ~ a l o l q e r o  C n O R  MMUreHM O n p e A e n R e T m  cnqow QYHK- 
qHM B O ~ ~ W ~ H H R  P e a K q H H  n p M  TOPMOKeHMLI HOHOB, @ Q ~ M O R  d - ~ I l e K T p a  H 

s H e p r e T n u e c K n M  OKHOM A e T e K T o p a .  B ~ a 6 n .  I p,na npmepa n p n B o A m c a  BM- 

UMCJIeHHUe B H e K O T O p b K  KOHKPeTHLK CJIYuClRX 3 H a W H M R  I l a p a M e T p O B ,  CBR3EU-I- 

H ~ D C  c T O J I ~ H H O R  cnoa. n a ~ u  T a m e  3 ~ a u e ~ m  y y r n a  JInyrlxap~a v I ,  x a p a K T e -  

pU3yI!IQerO nOJlyUIMpHHy T e H e B O r O  MUH)IMYMa. 

PHC. I. IIpx$nnb O c e B o r o  < I I D  
MHHUMYMB, H 3 M e P e ~ ~ b l f l  

B p e a K u n m  2%e + ~e 
(a)  npu yrnax ~ a 6 n ~ -  

A e H H R  ei = 110 H 158' 
H 4 0 ~ r  + Ge ( 6 )  npn 
8i = I05 n 164'. 

Baamo- 
g e R c T -  

B H ~  
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G e 

4 0 ~ r  + 
Ge 

T e ~ e s b l e  p e @ n e ~ c b l  ~ p u c ~ a n -  
nor-paanuec~nx ~ a n p a ~ n e ~ u n  6 b n n  1.0 . 

: l o o e l  :m o o q a a ~ n ~ c n p o ~ a m  a n 3 y m b ~ o  nocne 
I X H M H ~ ~ C K O ~ ~  0 6 p a b o ~ ~ n  TpeKOBtD(  

f l e T e K T 0 p O B .  f lpO@JIb O C e B O F O  

pe@e~c; l  onpeaenmca n y T e M  c K a -  

HWPOBaHHR T p e K O B O r O  A e T e K T O p a  

C n O M O q b D  O I l T H V e C K O r O  MHKPOCKO- 

1:a. Ha PHC. I n o ~ a 3 a ~  n p 0 4 u n b  
0.7 

p e @ . n e K c a  <I I D  ana ~ e y x  p e a t c -  

o i i , o  i i v,rm untl 2%e (I04 M3B) + Ge H 

4 0 ~ r  (220 M3B) + Ge. P e s y n b ~ a -  

TM A a H u  B H a T y p a n b H o t n  s a e  be3 n o n p a B o K  H a  y r n o B o e  p a 3 p e m e H n e  o n m a  
H 6e3 C m a K H B W H R  T O u e K .  bfi Y J I p J e H H R  C T ~ T H C T H ~ ~ C K O ~ ~  T O W O C T H  H a  p H C .  

3ElTPYAHHTeJlbHO H 3 - 3 a  nORBJ leHHR HFUOLeHH!! T p e K O B  n p H  cat b0nbIUOf l  nJIOT- 

HOCTH. ~ U ~ ~ T C R  B 0 3 M O M O C T b  I I O B T O p R T b  3 K C n e P H M e H T  H CYMMHPOBaTb  pe- 
3J'JIbTaTbl, W O  M p e a l l H 3 0 B a H O .  C T ~ T H C T H K ~  O r p a H H V e H a  M U O A  B W H W H O ~ ~  

T e n e c H o r o  yrna p e r n c T p a u n n  (-Io-~ cp) e6nn3n ~ p n c ~ a n n o r p a @ n u e c K o A  OCH. 

YI ' J IoBM nOJIJf!lTHpUHa MHHWhTyMOB H ~ ~ O J I ~ I U ~ R ,  BeJIHVHHM yIl2 (PHC. 1) H e  

c n n b ~ o  O T n H u a m T C R  OT 3 H a u e ~ n A  n w x a p a o B c K o r o  yrna. 3 ~ o  ~ O B O P H T ,  B 

UaCTHOCTH,  06 OTCYTCTBHH ~ 0 3 a H w i o c T H  K p H C T U n 2 ,  K a K  H C X O A H O ~ ~ ,  T a K  H 

3 B e H T Y U ! b H O  B 0 3 ~ H K ~ e f l  n0;l , Q ~ ~ ~ c T B H ~ M  n y U K a  T R K e n b K  HOHOB. n0JIYUIHpH- 

H a  a n n a p a ~ y p ~ o f i  n n H n n  ( ymo~oe  pa3peme~ne) c o c ~ a a n ~ n a  %o, 15'. npn no- 
n y u e H n n  K o n n u e c T a e H H m  p e 3 y n b ~ a ~ o s  B B O ~ U J I I ~ C ~  nonpamn H a  yrnoeoe pa3- 
P e m e H H e ,  H a  H 3 M e H e H M e  T W l e C H O r O  yrna R Y ~ ~ ~ K H  CKaHHpOBEU-IMJl .H H a  ~ B O h i t J e  

H U O X e H ~  T p e K O B .  n ~ ~ @ U l b  T e H e b O P O  p e o e r t c a  annpOKCHMUF€JBaJ ICH (PYHK- 
~ H O H F U ~ H O A  ~ ~ B H C U M O C T ~ O ,  n a p a M e T p u  KOTOPOR o n p e a e n m n c b  no K P H T e p H l o  

H a b W e H b T K X  K H a q p a T O B  O T K n o H e H H f l  H a  I l e P C O H i M b H O M  K O M n b D T e P e .  B p e 3 y J I b -  

EL, 
M33 

I04 

220 

Yron 
perucr- 
pawn, 
r p q  

I05 

I55 

95 

I52 

- 
E*, 

M3B 

82,9 

83,3 

I01 

I04 

h ~ ~ b ~ p ,  

MKM A[ 

63 

40 

54 

I4 

Cpea~nfl 
n y T b ,  

MKM Ge 

5,5 

5,6 

4,1 

3,2 

- 
EL, 

MaB 

P5,5 

95,9 

I85 

I90 

- 
~ d ,  

II,8 

9,6 

I0,7 

5,8 

I ,  r p q .  

CIIO> 

0,36 

0,40 

0,38 

0.51 

<III> 

0,32 

0,36 

0,34 

0,46 



&R onpe,qeneHm gezmefl MexaHnsMa qqepHofl peaKqHn nonemo m e n  
p e 3 y n b ~ a ~ ~  no cneKTpy H yrnoBow pacnpe,qeneHw d -uacTnq. k b ~ e p e ~ m  
cgenam cne,qyqHH o6paso~. &R rcaworo yrna perucTpaquu ( B  nHTepsane 
B i  = 79 - 163' B n. c. ) Hcnonb3osacR ~ a 6 0 p  ( P m b ~ p o ~  pm~ofl  TOmrn~,  
KOTOPble nOHetqEUlHCb IIepeA TpeKOB6IM AeTeKTOpOM. B OAHOM 06nyve~nn npH 
~e60nbIuHX 3aTpaTaX BpeMeHH YCKOpHTWIJi Onpe,4eJlSUtcR ~ a 6 0 p  YHCWI, COOT- 

BeTCTBmHX KOnHYeCTBy TPeKOB B 3neldeHTe TeneCHOI'O YPJIa B 3aBHCUMOCTH 
OT T O ~ ~ H H M  Q Y J I ~ T P ~  H yrna N i  ( Q i ,  Bi 1. Peruc~paqm TpeKoB Ha nnqe~ofl 
H o6pa~~of l  CTOpOHe HHTpaTa qeJIJIDJIO3bl ( T O ~ H H O ~ ~  85 MKM) YgBaHBaeT 9 H C -  

no 3~aveHufl N i .  T ~ K  KaK CpegHsui 3 ~ e p r m  perucTpqyeMm d - ~ a c ~ n q  3a- 
BHCHT OT TOnrqH~bl nOrnOTUTenJ3, TO ~ a 6 0 p  3HaVeHHfl N i (Qj , ei ) M O W 0  ne- 
PeCVHTaTb B CneKTp&IIbHO-YmOBOe paCnpe,4eJleHHe d - U ~ C T ~  B n. C Y($, $ . 
HJ'FHo YYHTMBaTb, W O  ~ H ~ Y ~ H W I  W =dw bRdE npegCTaBlIIiKIT co6oR BbKOg, 
ycpe,4~eHIiMfl no TOnqHHe U O R  MMOeHH H no HHTepBmy OKHa PerHCTpaqAM 
AeTeKTOpa. Paclre~ nOKa3blBaeT, YTO TOJItqHHa HHmeHH MFUa no CpaBHeHUlO C 

nonHm npoderov d -9acTuq. l l o a ~ o ~ y  ,qocTaTowo BsecTu ~e60nbl~y10 non- 
pamy Ha nornorqeme a~ep rnn  d - ~ a c ~ n q ~  B cnoe MmeHn. OKHO PerHcTpa- 
~ H H  ,qeTeKTopa onpe,qenReT mTepsm ycpe,qHeHm no a~eprun  npM H ~ M ~ ~ ~ H M H  

cnepzpa. O~axuocb ,  YTO npu 6onbmofl TonrqnHe cpKnb~pa mTepsan ycpe,q- 
HeHm CKnbHO YMeHbIuaeTCR, T. e. npH 3HeprHH ~ - Y ~ C T W  > 10 MaB B n. C. 

a ~ e p r e ~ w e c ~ o e  paspeueHne cocTamReT < f 0,7 MaB. 
Ha pnc. 2 n o ~ a 3 a ~ o  nonyveHHoe A ~ X H ~ I M  C ~ O C O ~ O M  cneKTpanbHoe pac- 

npe,qeneHHe d -lracTHq B cnyvae peaKqnH 4 0 ~ r  + Ge. P e s y n b ~ a ~ ~  npme,qesu 
B C.U.H.,  T O U H  COOTBeTCTByNlT 10 3HaVeHHRM ~ ~ ~ O ~ ~ T O ~ H O P O  yma. 
b n b m r n c ~ ~ o  TolreK (-75%) x a p a ~ ~ e p m y e ~ c ~  ~e6onbmm mTepsanoM ycpeg- 
HeHm no OCH a6cqncc H ~e60JIbIIlofl C T ~ T H C T H V ~ C K O ~ ~  nOPpeIIIHOCTbI0 no OCH 

OPAHHaT. &Ji COBldeqeHHII CneKTpOB, H3MepeHHba npH PmHhU 3HaUeHW yr- 
JIa, Kawklfl H 3  HHX YMHOXBTICJi Ha KO~@$IH~H€!HT, 3HaVeHm KOTOPOPO n03BO- 
nwT onpe,qenuTb yrnoBoe pacnpe,qeneHne mTerpanbHo no cnempy. llony- 
Irwoe.yrnoBoe pacnpegeneHue noKa3ano Ha pnc. 3. Pe3ynb~a~u CooTBeT- 
C T B ~ T  cpe,q~efl no Tonrqme c n o ~  a ~ e p r ~ n  HOHOB 4 0 ~ r  I90 M ~ B :  

A w u e ,  npuse,qeHHue Ha puc. 2,3, He npoTnBopeuaT ncnycKasiw d - 

I 
W C T H q  H 3  COCTaBHOrO a P 8 .  38. 3 T 0  FOBOPHT, B rlaCTHOCTH, XOpOmee COB- 

nweHHe B C.q.H. CneKTPOB, COOTBeTCTB~HX P83Hbhd yrnaM B n.c. He~o- 
TOPblfl p a 6 p 0 ~  T O W K  npH MaKcUMmb~ofl 3HepFHH ~ ~ ' ~ R C H R ~ T C R  H3BeCTHbW 
P C T O M  aHH3OTPOnHH C 3~epPHefl W C T H q :  

I 9 3 120 150 180 
B,,r paa. 



Q o p ~ a  c empa n eennrrmia yrno~ofl aHH3OTpOnnH He npoTnBoperraT n31vlepe- 
H H ~  15? ,uJn 6nn~nofl PeaKqHH 4 0 ~ r ( 2 ~ ~  M3B) + Se,  shmonHemm c nouoqbo 
n0n)TIpOBOAHHKOBOrO AeTeKTOpa. 

T m n ~  06pa30~, T P ~ K O B ~ ~  AeTeKTOp d -traCTHq MOmeT 6HTb H C A O J I b 3 0 B W  

He TOnbKO KaK ~ O ~ H ~ H O H H O - ~ B C T B H T ~ ~ H ~ ~ ~ ,  HO H K B K  c ~ ~ K T ~ O M ~ T P H V ~ C K H ~ ~  

AeTeKTOp. B 06qeM CMhlWle nWHM MeTOAHKa MMeeT CXOACTBO C MeTOnOM 
cTonKH Wnbr. a e c b  Tame a m o  Towoe 3 ~ a ~ n e  @ ~ H K ~ H H  n p o 6 e r - 3 ~ e p r ~ ~  

PerHCTpHpyeMbK YaCTHq. O n H ~ a i - l H d  BapH8HT H3~epeHHfl C IlOMOqbIO Ha- 
6opa @ K ~ ~ T P O B  MOReT 6mb YCOBepeHCTBOBU, eClIH PerHCTPHPOBaTbd-98~- 
THW c ~ o n ~ o f l  Wnbr ~3 8eTeKTHpynqero BeqecTsa ( H M T ~ ~ T ~  qenn~no3~) .  
IIpn  TOM MOWO nonyumb 6onee n0~p06HyM n ~ w p ~ a q r n .  I I p e q e c ~ a a  HC- 

nonb30Bai-lHofl MeTOnHKH no CpaBHeHUKl C Il0JI)TIpOBOAHHKOBbIM AeTeKTOpOM 
COCTORT B HH3KOf l  CTOHMOCTH H He60nbm~ 3aTpaTaX BpeMeHH YCKOpHT-R. 
H ~ ~ O C T ~ T O K  - 6onblnofl 0 6 a e ~  pa6o~h1 no IlpOCMOTpy TpeKOBbX neTeKTOpOB. 

Ha PHC. 4 no~asa~b l  ~ 3 ~ e p e ~ ~ h l e  Anl PeaKqHH 4 0 ~ r  + Ge 3~arre~HR 
B 3aBHCUMOCTH OT 3HepPHH d -tIaCTu B C.U.:. , Ambl TaKXe Pe3YJIbTaTb1, 
nOJIyVeHHbie B nepeofl CepHM 3KCnepUMeHTOB 'GI. Heuanble 3HaUeHWI CTaTHC- 
~HrleCKoft IlOPPelIIlIOCTM He AaIOT B03MOWJiOCTH P O 8 0  HTb 0 Ha6nlQqeHHH RBHofl 
aaawcmocru reHesoro suxona No or atieprwH 8 B ~ e c ~ e  c reu cosep- 
uemo onpeGeneHHo B ~ H O ,  wo B ~ O C O ~ ,  WR op,~oR u3 ~p~cTannorpa+n- 

- - 
PHC. 4. ~ ~ B H C H M O C T ~  BbIXOAa B TeHeBOM MUHHL(YMe <IIO> OT 3HepPHH d-YBC- 

Trrq B C.U.H. nnR peaKqHH 4 0 ~ r ( ~ 9 0  hbB) + Ge. T e ~ ~ b l e  TCWH CO- 

OTBeTCTByMT YPAY PePHCTpqHH 105'~ CBeTJrble - 164'. b w p a ~ ~ b l e  J \ 
TOrMH - pe3ynbTST H3MePeHHfl /2/. 

Ta6nrrqa 2. Pe3ynb~a~b1 ~ 3 ~ e p e ~ n f l  H napaMeTphl pacnqqa 
COCTaBHbX R,Qep 

rrecenx ocefl perynRpHo ewe,  rreM m n  npyrofl. A ~ T ~ M  ycpenHeHnR aHau~nfl ,  
nOKa3aHHbX Ha PHC. 4, M O M O  H ~ T H  CPeaHIOIO no d -C~~KTPY ~ ~ ~ H o c T ~ A $ =  
0,039 + 0,020 n p ~  cpen~efl aHeprH4 HoHoe 4 3 ~ r  EL = I90 M3B. l l o ~ o 6 ~  
06pa6o~na s w p a e  HoHos 2%e c EL = 96 M ~ B  npnsonnT K BmnrrnHe A %= 
0,031 2 0,023. T a ~ m  06pa30~ , ~ I $ $ ~ K T ,  ~B113aHHblfl C ~ p e ~ e ~ ~ 6 f l  AnHTenb- 
H O C T ~ B  peaxq~fl, a a tp~~c~posa i i  Ha YPOBHe (I , 5  - 2) d , lrro naeT ocyosa- 

cMoTpeHne, T .K .  norpemocTb 6onbme. 
OCHOB He pe3ynb~a~u  cseneHu B ~ a 6 n .  2 T ~ M  me npencTaBneHbl rime- 

p e ~ m  /3*67. B pa6o~e  16/ nsyse~a  pear.+is f60 (120 M3B) + C (muas).  
Bnmne AJIHTenbHOCTH HCnyCKBHUJI 9aCTHU 06Hapy~eHO npn ( P H K c ~ ~ H H  3MeK- 
Ta ~ e ~ e f l  ,uJR nPOJlyKTOB C = 5 - 12. &PO C = 12 M O M 0  CUHTaTb 
npOJlyKTOM HCnYCKaHHR d -9aCTHlJbl H 3  COCTaBHOPO R,Qpa. n 0 3 ~ 0 ~  3HaUeHHe 
nnnTenbHocTH 7 ,  nonyrremoe npn perncTpaqHn npopyKTa c Z = I ~ , M O M O  
CPaBHHBaTb C H3MePeHHbIM ,uJR d -rraCTHq. 

Ta6n. 2 conepmnT napanneTpbl, xapa~~epn3yloolne pacnqq COCTaBHOrO 
R,Qpa. E ~ H  nPHHRTb npe,QnOnOmeHHe, YTO d - ~ a c ~ ~ ~ b l  HCnYCKaQTCR COCTaB- 
HOfl C H C T ~ M O ~ ~ ,  TO Om03HaPIIO OnpeneJIReTCR BeKTOp CKOPOCTH Tc H C T O W H -  

Ka UaCTHq, H nORBnReTCR BO3MOXHOCTb npOu38ecTYI qenb npeo6pa30saxufl 
a f l -  s - 7 . Cm3b TeHeBOrO BbIXOna ,& CO CM€'LqeHHeM S HCTO 

HHKa OT aTOMHOr0 m a  6pmcb B Bwe ~ H ~ J I H T H Y ~ c K O ~ ~  aiYnpOKCHMa~HH 
c rc= 3 a T F  NR ocn <IIO> Ge, m e  rc - napaMeTp o6pesmwr aToM- 
HOrO noTeHqnma, Q T ~  - napaMeTp ~ K P ~ H H P O B ~ H H R  To~aca-@ep~n.  C ~ e q e ~ n e  
S = ~ ~ ' T s i n e  , rAe 8 - yro perucTpaquu rracTnq B n.c. 3Harre~m yrna 
n a ~  B ~ a 6 n .  2. ABTCPN /396fO"penenRaT P B J H O C T ~ A $  nYTeM C P B H ~ H H R  

C H ~ M ~ P ~ H H o ~ ~  )TIpyPOpaCCeRHHbX HOHOB. Y ~ K  Pe3jJIbTaT H3MePeHHR Be- 
nwuwbr~j (nonyve~~ ~narre~lur T~~~~ MR VeTupex peaKqnn ( B en. IO-"~). 



kl CTaTMCTUYeCKHX PBCYeTOB H3BeCTH0,  YTO C POCTOM YrJIOBOrO MO- 

IAF?HTa WUiiHHH paCEEl,43 COCTaBHOrO mpa ri y6unarn~ no BenHYUHe, HO P a C -  

T e T  OTHO!lleHHe k/rn. ~ G ~ T o M ~  :.fOmO J!paTb, YTC a( -YaCTULpl HCnYCK3XITCR: 

n p e A n o w m e n b H o  u3  a e p  c yrnosm M O M ~ H T O M ,  ~ ~ H ~ K M M  K K P H T H Y ~ C K O ~ ~  

IKPnT. &TI p a c ~ e ~ a  B~I 1 u c i 1 o n b 3 o ~ a ~ a  n o n y m u p i q e c ~ a ~  cop- 
MJWa, npeJJ l0XeHHaR B , COCTBeT2TBJfW e 3HtlYeHbM 3HepFHH BPZIeHWR 

A W H  B ~ a 6 n .  2. ~ B ~ C T H ~  CHCTehlaTHKa " BPebteHU U U H H  CCCT2BHOrO m- 
P B ,  nOCTpOeHHPfi C UCl lO~b39BZ~HlbeM C T ~ T U C T H Y ~ C K O R  MOAeJIH. ~ F ~ A C T B B ~ R ~ T  

UHTepfX CPaBHHTb C ~ e f l  3KCnepUMeHTa7bHEde pe3YJlbTaTEd. Temepasypa COC- 
I /3 T a a H b u  mep B m n c n e H a  no nony3mnpmec~ofi W p v e  T = I,94 ( U / A ~  , 

O ~ O C H O B ~ H H O ~ ~  a 19/. C p F i B ~ e ~ n e  COAepRH'rCX B T ~ ~ J I .  2,  BWHO, YTO @R 

aea~qnfi 160 + C n 4 0 ~ r  + Ge paanuuwe H e s e n n r t o .  B n e p B o f l  p e a K q n u  pac- 
XOlp.4eHMe H O M O  7 B R 3 9 T b  C H€CTaTUCTHYeCKlW XaPaKTePOM P a C n W a  p 3 0 H W -  

COB B n e r K o M  a p e  " ~ i  , no ~ T O A  npnume npqc~a3-e cmcTe.craTnKu B 

S TOM cnyvae BBRTO B C K O ~ Y H .  30 STOPOR p e a K q u u  pmnmue T3KCn-~ rCuCT. 
B 2,5 p R 3 a  HBTPYAHC ~ 6 ' b R ~ ~ i l ~ b  B K n a O l i l  ~ - U ~ C T W ,  HCnJqeHHhlX H e  HB 

nepeoA CTyr leHu p a c : i a o  COCTaBHGrO qqpa. I I o n o x e H n e  63nee cnomoe B cny- 
r l e e  p e a K u u A  20Ne + Ge I: ocoae~xo  160 + G e, B ~ o s o p o t t  p a c x o q e H n e  Ao- 
C T H r a e T  AByX nOpJLTKOB BBJIUYHHM. CJI€?,QOB~TM~HO, T P ~ Y ~ T C I I  W€UlH3 Apy- 
FHX HCTOWHKOB ~ - v ~ c T H ~ ,  KpQl4e COCTaBHOFO Wpa. 

n p 0 n e J I a t l  p a C Y e T ,  M 3 , Q e n l l p m i f t  AJlUTen bHOCTb PaCncSqa ~ 0 3 6 y l q q e H H b K  

~ I ~ O J T Y K T O B  H e y n p y r u x  c ~ o n K H c s e ~ n f f .  C ~ a p q q o n o ~ o 6 ~ ~ e  n ~ m e ~ e n o ~ o 6 ~ ~ e  
npOWKT6:,  a T a K R e  COCTaBHOe Qpo  PaCCMaTpHBtUlTcR KaK TPH WCTOtMUKa 

d - Y a c ~ t l I J .  Beco~oA K O ~ @ H I J H ~ H T  KCimOFO UCTOWHKa Q j  3aBHCUT OT yrna 
u 3 ~ e p r u u  r l a c T u q :  

(2) 
r A e  c - 06ecneunsue~ - A O ~ R  c e ~ e ~ u x  p e a K q u u  ~ n -  
nn 1 B n o n H o w  d -uac~nq ~ 0 3 6 ~ ~ -  
AeHHbIM %,LQOM T H n a  j , Kj - K H H ~ M ~ T H Y ~ C K H ~ ~  ~ K T O P  WJIR H ~ ~ ~ Y ) A ~ H H R  YaCTH- 

IJbl C K C O P ~ H a T a M U  $, E? 3 CJIyYae COCTaBHOrO mpa j = 1 KUHeMaTUYeC- 

KUfl @KTOp BbNHCnReTCR 3neMeHTapHO.  &lR j = 2;3 H ~ O ~ X O A W O  MCnOnb30- 

s a T b  y r n o B o e  P a c n p e A e n e H u e  n p o A y K T a  ~eynpyron p e a K q n n  6 (8) B n .  c. , 
YrJIOByb'I K O ~ ~ ~ J I R I J U K I W  (y)  HCnyCKdHHR d -YaCTUq B IUOCKOCTU - BHe nnOC- 

d 
KOCTU p e a K q n u  u c n e K T p  W (ES  ) d - u a c ~ u q  B c u c T e M e  uanpanqero  qqpa. 
Toraa BWInYHHH 

(3) 

r A e  KoopATmaTH 0,'f o n p e A e n w T  H a n p a B n e H u e  ABUXBHHR u c T o w n K a  no OTHO- 

IlleHLIR) K OCH n w a ,  a ~ , y l n O  OTHOWeHKKl K HXpaBJIeHUl3 P e r U C T p a ~ U U  d -  
Y B C T H ~ H .  C B R S ~  M e w  c u c T e M a M u  K o o p A u H a T  0 , ~  H $,y l  A a e T c s  H e c n o m H -  

Mu r e o M e T p u y e c K m u  C o o T H o m e H u m u .  Bce yrnu a n .  c. ~ I K O ~ M ~ H  vm 
n e p e B o n u T  a n e ~ e ~ ~ d f i d E  u3 cucTeM!d usnysau~ero qqpa B n. c. 

P a c s e ~  n p o s e A e H  yxcnewo n n R  pea~qufl ~ % e  + Ge n 4 0 ~ r  + Ge. Ecnu 
H3BeCTHH K O ~ ~ W ~ H ~ H T M  Qj , TO B K n W  ,QJIHT€SlbHOCTU B TeHeBOff B b X 0 J I F T  -, 

T ~ K U M  o6pa30~,  n0Me B ~ u C J I ~ H U R , & M O ~ O  E O J I p H T b  BenUYUHM Ax, KOTO- 

pble  CpaBHUBaDTCR C U 3 M e p e H H ~ U  3HaYeHUsIMU. q ~ o 6 u  OqeHUTb P O n b  HCTOV- 

HUHOB j  = 2;3 B YUCTOM B m e ,  n p e n n o n a r a n o c b ,  YTO c o c T a B H o e  qqpo pac- 
n q a e T c R  ~ E ~ c T ~ o $ ~  = O. 

He~ann BkdWcneHnf l  cnenymrsue. Ha OCHOBe 3MnUpUYeCKHX AaHHbX 0 He- 

AJIUTWIbHOCTb paCnEl,4a ~ ( p )  U C M q e H H e  VIT, me HOpMaJbHaR COCTaBJIR- 

DWaR CKOpoCTn VL UCTOWUKa YCpeAHeHa no er0 CneKTpaJlbHO-YmOBOMy P a C -  

n p e a e n e H m .  C w 3 b  M e w  cMeqeHueM u a e n r n ~ ~ o f l  #o K o m e H T u p o s a n a c b  

B W e .  w~qnn, BX0,QQne B @ O p ~ y n y  (31, BMYUCJleHtl H a  OCHOBe CTBTHCTH- 

Y ~ C K O R  MoAeJrn.  me^ y c p e n H e H m  no c n e K T p y  B O ~ ~ ~ R Q ~ ~ H W I  n p o W T a  onpe- 
HeJIRIIOCb c p e g H e e  a ~ a s e ~ u e 8 ~ ~  u c o o T s e T c T B y m q t e  s ~ a ~ e ~ u e A $ j  A J ~ R  UC- 

T O W H K a  j = 2 ( c ~ a p q q o n 0 & 0 6 ~ b I f f  ~ P ~ w K T )  U J = 3 ( M U I I I ~ H ~ ~ O ~ O ~ H M ~ ) .  Pe- 

TOM, YTO npn p e r n c T p a q n u  d - y a c ~ n q  nop, y r n o M  22' K nymy  B O 3 p a C T a e T  

BKXW WCTOWHKB j = 2, T.K. d - y a c ~ b q &  n c n y q e H H M e  c ~ a p q q o n o ~ o 6 ~ m  
n P O W T O M ,  HallpaBJIeHM B n e p q .  



Ta~urd 06paaoi4, Ha CCHOBe pe3ynbT3T09 ~ a 6 n .  2 H 3 tdOXH0 CAenaTb 
CJIeWwqHe BhiBOAbl. , & ' I u T c ~ ~ ~ H o c T ~  HCQCKaHHR d-rlaCTHq CnpeaenReTCR Bpe- 
MCHeM KR3HH COCTaBHOPO Qpa B peaKqHRx 160 + C H 4 0 ~ r  + Ge. B cnyvaux 
169, '%e + Ge s p e ~ e n n h  ~ a ~ e p n ~ a  O ~ ~ C H J I ~ T C ~ .  maanim 06phl0~,  anw- 
TenbHOCTblO paCnwa IlpGJIyKTOB HeflpyPKX C T O J I K H O B ~ H H ~ ~ .  A w o e  nOnOKeHHe 
o6ycnoane~o M H O ~ O O ~ F ~ ~ H ~ M  @E~KToPoB, XapaKTepH3mKX KOHKPeTHylo peaX- 
IJHB), TaKKX,K= 3HeprH.R B O ~ ~ ~ ~ ~ H H J I ,  yrno~cfi MOMeHT R CKOpOCTb COCTBB- 

H O P 0  Qpa,  yPnOB2M KOppenRqMR rlacTHq, YrOn HadnnAeHbUi H T.A. 
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C nonoubto s w e ~ ~ a  TeHefi HccneaosaHa ~ M H C C H R  a - u a c ~ n q  
nOA aefic~Bnet4 TmeniSX HOHOB c 3Hepruefi 5 M ~ B / H ~ K ~ o H .  
perHCTpaqH U-VaCTHq IIpHMeHeHM TpeKOBMe aeTeKTOpM H 3  HH- 

TpaTa q e n m n o s ~ .  ~ & H K C W ~ O B ~ H M  TeHeBme p e & n e ~ c u  ~ p n c ~ a m o  
r p & n u e c ~ n x  ~ a n p a s n e ~ d ,  onpe,qeneeu HX KonnuecTeeHHue xa- 
PaKTepncTmu, a TaCHe n s ~ e p e ~ o  c n e ~ ~ p a n b ~ o - y r n o ~ o e  pacnpe 
AeneHne a - u a c ~ n q .  IIapaMe~pu TeHeem MHHWMYMOB aamT noa- 
X O a  K OqeHKe J4llHTeJlbHOCTU HCllyCKaHnH U-uaCTHq. O T C ~ A ~  On- 
peaeneHa ponb TaKnx WCTOYHZLKOB ~ M U C C U W ,  KaK pacnaa COCTaB 
H O P 0  RaPa U aeB036y~J(eHne npOayKTOB HeynpyrHX CTOnKHOBe- 
H H ~  CnOXHbM Raep. 

P a 6 o ~ a  BblnonHeHa B na6opa~opnu  RaepHux pea~qnZi O M M .  
llpsnpmr 061rarmworo rrwcmryra RaepHbu ~ c c n e a a d .  Ily6nm 1988 

Bugrov V . N . ,  Epifanenkov F .E . ,  ' P7-88-145 
Karam an S.A. r The ( O ~ e , a )  and ( 'O~r , a )  Reac t ions  
on S ing l e -Crys t a l  Germanium Ta rge t  

A lpha -pa r t i c l e  emiss ion  induced by 5 MeV/nucleon heavy 
i o n s  was i n v e s t i g a t e d  u s i n g  t h e  b locking  e f f e c t .  Alpha- 
p a r t i c l e  d e t e c t i o n  was performed by means of c e l l u l o s e  
n i t r a t e  t r a c k  d e t e c t o r s .  The b locking  r e f l e x e s  of 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  and t h e i r  q u a n t i t a t i v e  c h a r a c t e r i s -  
t i c s  a r e  determined and t h e  s p e c t r a l  and angu la r  d i s t r i b u -  
t i o n s  of  a p a r t i c l e s  a r e  measured. The parameters  of  t h e  
b lock ing  minima make i t  p o s s i b l e  t o  e s t i m a t e  t h e  d u r a t i o n  
of a p a r t i c l e  emiss ion .  On t h i s  b a s i s  t h e  r o l e  of a p a r t i -  
c l e  sou rce s  such a s  compound nuc l eus  decay and deexc i t a -  
t i o n  of t h e  p roduc t s  o f  i n e l a s t i c  c o l l i s i o n s  of complex 
n u c l e i  has  been e s t a b l i s h e d .  

The i n v e s t i g a t i o n  has  been performed a t  t h e  Laboratory 
of  Nu6lear Reac t ions ,  J I N R .  
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