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B03BY~EHHOI'O (e'e)- COCTORHMR 

C M A C C O ~  - 2790 M ~ B / C ~  
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~ . P Y ~ H H  
MMT, Qi~aro ,  ClIIA 

P a C n w  B O ~ ~ Y X L & ~ H H O ~ O  COCTORHHR D :+ - M e 3 0 H a  0 6 H a p y X e H  B OAHOM 

H 3  194 ~3%iMOnefiCTBHfi H ~ ~ P W H O  3 a P R X e H H O r O  TOKa C RAPaMH B @OTO- 

3MYnbCUII 3apeTHCTPHPOBSLHHbIX B 3KCnepHMeHTe E564. B 3TOM 3KCnePH-  

MeHTe K p H O r e H H O - V B C T B H T e n b H m  R n e p H a R  @ O T O ~ M Y ~ ~ C H R  I IOMeUNIaCb 

B pa6owfi 0 6 - b e ~  1 5 4 y T O B O f i  n y 3 b I p b K 0 ~ 0 f i  K a M e p b I  ( n K )  @HAn H o6ny- 
WJlaCb B H ~ ~ P U H H O M  W s K e  UlHpOKOrO C n e K T p a .  ~ O C T ~ H O B K ~  3 K C n e p H -  

MeHTa H m N I H 3  P a C n a O B  OsapOBaHHbIX llaCTHq, H@~?HH~IX PSLHee, H3nO- 

X e H b I  B pa6orax /I' . 

C x e ~ a ~ w s ~ o e  w306paxe~~e  C O ~ ~ I T H R  B @ O T O ~ M Y ~ ~ C H H  n p e n c T a B n e H o  

H a  pkic.1. Ha PaCCTORHHH 1029 MKM OT nepBHl lH0f i  BepUlHHbI A MeTOAOM 

n o n c K a  no a e n y  6 b m a  ~ a i i s e ~ a  nsyxnysesm asesna ( s e p m ~ ~ a  B) . B sep- 
UlHHe A, IIOMHMO npOTOHa O T n a W  ( C n e n  3) H MWOHa (1) , eCTb TOnbKO OAHa 

~ n J 3 T H B H C T C K a R  s a c ~ m a *  (2)  . 
no H3MepeHHRM O T H O C H T ~ J I ~ H O ~ ~  H O H U 3 ~ H H  B @ 0 ~ 0 3 ~ y J l b ~ H H  H 3Ha- 

lleHHRM HMnynbCOB s a C T m ,  I IOnyseHHblM B n K ,  'IaCTUIJa 2 H3 ~ ~ P B H ~ I H O ~ ~  

BePlUUHbI OAH03HaYHO W ~ H T U @ W L W ~ B ~ H ~  K a K  K + - M e 3 0 H ,  a O T p m a T e n b -  

HO 3apRXeHHaR: WCTHqa V . 1  H 3  B e p m H H b I  B ~au6onee B e w R T H O  RBJlReTCR 

K - - M ~ J O H O M  ( p H c . 2 )  . Y BCeX TpeKOB n a H H O r 0  C O ~ ~ I T ~ C R ,  38 HCKJIK)rIeHHeM 

cnena V .2, yron norpyxemm o ~ p n r r a ~ e n b ~ b ~ i i ,  ~ O ~ T O M ~  ~3-3a  O T C Y T C T B ~  

HOPMUPOBKH IIpOBeCTU W ~ H T U @ H K ~ ~  WCTUqbI v .2 H e  IIpenCTaBJIReT- 

CR BOSMOXCH~IM. Mom0 n H m b  yrcaziaTb, mo s a c T m a  v.2 H e  T m u e n e e  npo- 
TOHa. X ~ ~ ~ K T ~ ~ H C T H K H  BCeX TPeKOB DaHHOrO ~06blTkCR IIPHBeAeHbI B ~ a 6 -  
nwqe. 

T ~ H  0 6 ~ ~ 0 J 3 T e J l b C T ~ a  ~ c K n m s a m T  m T e p n p e T m u m  3ape r~c~pwposa~ -  
HOG K o P O T K O X U ~ B ~ ~ ~ ~ ~  rIaCTH-l K a K  P a C n a  K m H  O . 

* 3 a p e r u c r p u p o e u n n b l e  e wcnepumenre ~ ~ ~ U M O ~ ~ ~ C T ~ U R  c poxdenuem o v a p o e a n -  

HblX vaCTl4y X U p i l K T e P U 3 y l o T C R  M e H b U U M U  M H O X ~ C T ~ ~ H H O C T R M U  KUK pe i lRTU8UCTCKUX 

N, , r a K  u C L I b H O U O H U 3 U p y l o y U X  Nh dponoe ( N,=3,8-+0,6 Nh =3,0f 0,8), vem esau- 

1 rGr,;...: , . 
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U 3  @ O T O ~ M Y ~ ~ C U H  3 a p R X e H H b I M  T p e K a M ,  ~ a 6 n r o n a e ~ c ~  3 J I e K T p O M a r H U ~ l I b l f i  

nusem*. Cnenosa~ena~o,  ~au6onee B ~ P O R T H O ~ ~  u ~ ~ e p n p e ~ a u u e f i  m y m y q e -  

BOG 3 s e s n b 1  RBnReTCR ~ a 6 ~ 6 6 0 - p a 3 p e r u e ~ ~ b 1 i i  pacnw O s a p o B a H H o r o  D O - 
~ e 3 o ~ a  no O ~ H O M Y  u3 K ~ H ~ J I O B  D O - t  K -n+ n n  O ( n =  1,2 ... ) . 

B Y r n O B O M  p a C n p e n e J I e H U U  KOHBepTUpOBal3lUUX B nK Y-KBaHTOB 

n p o c n e x n s a e T c R  n ~ y x c ~ p y f i ~ a ~  C T p y x T y p a .  Cpemue ~ H ~ ~ ~ H I I I I  y r n o B  omofi 
r p y n m I  y-KB~HTOB CocTaBnRroT < a > - 8 O , < 8 > - - 8 O ,  npyroii r p y m b I  < a > -  
- @ > - - ~ O . B  nep~oii rpynne M O ~ O  ~ b ~ n e n u ~ b  n B a  Y - K B ~ H T ~  ( Y1, Y ) , 
B e K T o p b r  u M n y n b c o B  K O T O P ~ I X  H a n p a B n e H b I  m u  B B e p r u u H y  nepsuworo 
B ~ ~ ~ M O A ~ ~ ~ C T B U R ,  m u  B B e p r u u H y  pacnwa. Bo ~ ~ o p o f i  rpyme T a m x  Y -  
KBaHTOB TPH:  Y3 , Y 4 , Yg . W M n y J I b c  K W O r O  U 3  nRTU Y-KBaHTOB 6 0 n b r u e  

0,5 rsB/c, n o n H m  UX 3HepTHR COCTaBJIRe? - 8 83B. k i M l l y n b c b 1  OCTaJIbHbIX 

Y - K B ~ H T O B  H e B e n m u  ( ~ e ~ b r u e  0,5 r3B/c), a p a c n p e a e n e H u e  no nnme 
K o H s e p c u u  u y r n o s b l e  x a p a K T e p u c r H K u  y r c m b r a a m T  H a  e ~ o p u w b ~ i i  x a p a K T e p  

HX 0 6 p a 3 0 s a ~ u ~ ,  o ~ ~ c J ' I o B J I ~ H H o ~ o  TOpMO3HbIM H3JIYrleHHeM 3neKTPOHOB. 

M H E a p k i a H ~ H b l e  MaCCbI Y - K B ~ H T O B  B n e p B 0 f i  rpynlle COCTal3nRIoT 

M y  y =148*24 MsB/c2, BO e~opoii  rpynne - M y  y = 18t9 ,MY3y5 = 
1 2  3 4 

= 122 ? 12, M y5 = 115 2 1 4  M3B/c Tpu K O M ~ U H ~ U U U  nap y-KB~HTOB 

Y 1  Y z  , Yg Y5 , Y4 Y5 MOrYT 6 b 1 ~ b  HHTepllpeTUpOBaHbI K a K  n p O n y K T b 1  pac- 
naLIa n O - M ~ ~ O H O B  C YPOBHRMU nOCTOBePHOCTH (1C-@UT) 58%, 30% U 16% 

2,84 8sB/c, 3,66 h B / c  H 4,15 8sB/c c o o T s e T c T s e H H o .  

Ase K O M ~ U H ~ U U U  nap Y-KB~HTOB u3 nep~oii  u B T O ~ O B  rpynn c msa- 
P U ~ H T H ~ I M H  M a c c a M u  M = 128215 M 3 B l c P u  M y  = 1 5 1 * 1 9 ~ o ~ / c ~  

Yl Y3 1 4  

M O r y T  H H T e p ~ p e T H p O B a T b C R  K a K  n p O A y K T b l  paCl lwO43 t7 0 - ~ e 3 0 ~ ~ ~  C YpOB- 

HRMU nOCTOBepHOCTU 64% U 41%. M M n y n b c b 1  3THX KaHAWlaTOB H a  P a C n W  

n 0 - ~ e 3 ~ ~ ~ ~  COCTaBJIRIOT -- 2 8 3 B / ~ .  
B O C C T ~ H O B J I ~ H H ~ I ~  KaHAWlaTbI H a  P a C n W  W O -Me30HOB lTO3BOJIRloT 

p a c c M o T p e T b  K ~ H ~ J I ~ I  pacnwa D O - M ~ ~ O H ~  c O ~ H M  u n ~ y m  ~ O - M ~ ~ O H ~ M U .  

P a c n a n Do + ~ ' n + n  . B  TOM cnywe ~ p e 6 y e ~ c ~  ( O C ~ H T )  n O - M ~ ~ O H  

C HMnyJIbCOM - 9,6 ~ B / C .  HA C OnHHM U 3  BOCCTaHOBJIeHHbIX K W W l a T O B  

H a  pacnaLI  n ? ~ e s o ~ a  T a K m  u m e p n p e T a U m  ~ e a o s ~ o m a .  
P a C ll  a Do+ ~ - f T + f f  O n ?  n p 0 B e ~ e H H b l f i  K U H ~ M ~ T U W C K ~  a H U H 3  n O K a -  

3U, YTO H 3  W T b I p e X  BOSMOXHbIX K O M ~ H H W ~ ~ ~ ~  C BOCCTaHOBJIeHHblMU n o -  
Me3OHaMU n p U e M n e M b 1  ( y p 0 B e H b  AOCTOBepHOCTU 6 o n b r u e  1%) T O n b K O  n B e :  

B n e p B O M  Cny ' l ae  OCTaeTCR " H ~ U C ~ O ~ ~ ~ O B ~ H H ~ I M "  y4 , BO BTOPOM Y 3 .  
O q a p o B a H H b ~ e  M e 3 0 H b I  B OCHOBI-IOM AOJIXHbl 0 6 p a 3 0 ~ b I B a ~ b ~ R  q e p e 3  p a c n a n b l  

pe30HaHCHbIX BeKTOPHbIX D * C O C T O R H U G / ~ '  . ~ O ~ T O M ~  n 0 n O n H H T e n b H b I M  

K p U T e p U e M  B n O n y q e H U U  O ~ H O ~ H ~ W O ~ ~  U H T e p t l p e T ~ U  M O X e T  CJIyXCUTb 

p e m n p a w R  ~ J I ~ K T ~ O M ~ ~ H K T H O ~ O  pacnwa D * O + D O y . 
Ypo~m nOCTOBePHOCTH ( ~ C ~ U T )  &llR paCn&lZOB D *O+ D O y 4  U D* O +  

+ D Oy3 COCTaBnJDOT 11% U 96% COOTBeTCTBeHHO. 3 H a q e H I i R  p m H 0 C T e f i  UHBa- 

pUaHTHbIX MaCC D O y 4  , D O y 3  U MaCCbI D O - M ~ ~ O H ~  paBHbI  184L 26 U 

143 +, 16 M ~ B / C ~  . n o c n e n ~ m  p m H o c r b  M a c c  xoporuo c o r n a c y e T c R  c ~ a G n u q -  

H ~ I M / ~ /  3HarleHUeM pa3HOCTH MaCC D * O  U D 0 - ~ e 3 0 ~ ~ ~ :  142,52 1,3 M ~ B / c  2 .  
W H T ~ ~ ~ ~ ~ T ~ U H R  c 0 6 b 1 - r ~ ~  C HClTOJlb30BaHHeM B BOCCTaHOBneHUH rICeBAO- 

C K ~ J I R P H O ~ O  D O - M ~ ~ O H ~  n O U n o  , a B BOCCTaHOBJIeHUU BeKTOp-  
Y l  y 2  y 4 "5 

H O r O  D S O - M e 3 0 H a  yg , RBnReTCR ~au6onee B ~ P O R T H O ~ ~ .   TO n 0 3 B O n R e T  

c n e n a T b  B ~ I B O A  o ~ a 6 n r o n e ~ u u  K a c K a q H o r o  pacnana D O - M ~ ~ O H O B :  

D * O +  D o y  
KK*O(892)no n o  

K-n , 

3 ~ a s e m e  M a c c b I  D O - M ~ ~ O H ~  p a ~ ~ o  1901 + 50 M ~ B / C ~  , a s p e ~ ~  ero 
n p o n e T a  no pacnaaa npu u M n y n b c e  10,24 +,0,20 rsB/c c o c T a s n R e T  

(6,25 2 0,12) ' 10 'I3 C. ~ a 6 n u q ~ b 1 e  14/ 3HaWHUR MaCCbI U B p e M e H U  W 3 H U  

D 0 - ~ e 3 ~ ~ a  P ~ B H ~ I  1864.6 t0.6 M ~ B / c  u ( 4 , 3  f;;: ) 10-13~  COOTBeT- 

CTBeHHO * . 

PAJ,MAJIbHO B03BYXAEHHOE COCTORHME D,*%E~OHA 

Bce B r n U M b I e  B n K  3 a p R X e H H b I e  T p e K U ,  BbIXOJUiLLWe H 3  @ O T O ~ M Y J I ~ C U H ,  

U 3 a p e r U C T p U p O B a H H b l e  Y - K B ~ H T ~ I  WCnOnb30BaHbI n p U  U H T e p n p e T W U U  n a H -  

H o r o  C O ~ ~ I T H R .  B B e p r u m e  n e p s u s H o r o  s s r n ~ o n e f i c ~ ~ u ~  n o n e p e w b ~ i i  HM- 

l l y n b C  9aCTHU OTHOCHTeJIbHO H a n p a B n e H H R  H ~ ~ ~ T P U H H O T O  n y q K a  pa l3eH 

0,23+0,23 ~ B / C .  O T C Y T C T B U ~  AOnOnHUTenbHbIX T P e K O B  B n K  H ~ ~ J I ~ H C  

n O n e p e W I o r 0  B M l l y n b C a  B BepUlUHe A Y K a 3 b I B W T  H a  TO, rlTO AaHHOe C O ~ ~ I -  

TUe COOTBe?CTBYe? lTOJIHOCTbS0 B O C C T ~ H O B ~ ~ H H O ~ ~  PeaKI lUU:  Vp p -+ /l-D* OK +p . 
3 ~ e p r u ~  n e p B u q H o r o  ~ e i i ~ p m o  p a B H a  25 rsB. K s w p a ~  nepeaamoro 

4 - U M l l y n b c a  g2 B c o 6 b r ~ u u  C o c r a B n R e T  - 2,6 ( I ' ~B /c )~  . 
A I i a J ' I ~ 3 U p y e ~ o e  C O ~ ~ I T H ~  06nwae~ P R n O M  qf?TKHX nPU3HaKOB,  Xa-  

paKTepHbIX.'5/ &llR A U @ ~ ~ K L @ I O H H O ~ O  B ~ ~ L ~ M o ~ ~ ~ ~ c T E ~ u R  H ~ ~ P H H O  H a  n P O -  

TOHe. K TaKUM XapaKTepUCTUKaM C O ~ ~ I T H R  OTHOCRTCR MtUIaR MHOXeCTBeH- 



HOCTb BTOpHlIHbIX IIBCTIILI, HUIUsUe TOnbKO 0 ~ 0 f i  c ~ ~ J I ~ H o H o H H ~ w P ~ ~ ~ ~ ~  

saCTUL(b1 - npOTOHa O T n a W  C HMnynbCOM 280 M ~ B / c ,  H He6OnbLUUI B e n H -  

w H a  Q 2 .  m Q l p a m o ~ ~ o e  p o m s e H I i e  osaposambuc ~ ~ C T H L I  o 3 ~ a s a e ~ ,  mo 
n p O ~ e ~ ~ 0 W I b I t i  W-6030~ BUpTYUIbHO IIpeBpaILIaeTCR B D - M ~ ~ o H  ( c naps) , 
K O T O P ~ I ~ ~  Y n P Y r O  B ~ Z L H M O A ~ ~ ~ C T B Y ~ T  C IIPOTOHOM. f l p H  3TOM AOJIXHbI, B OC: 

HOBHOM ( - 95%) , POXJlaTbCR ( C 6 ) COCTORHHR, n O C K O n b K y  IIepeXOJI +-+ C d 
Ka6~660 n o n a s n e H .  Ecns 3 H e p r e T u s e c w i  pasperue~ pacnan, no C M ~ H O M Y  

B ~ ~ U M O ~ ~ ~ ~ C T B H I O ,  TO ~ 0 3 6 y m e H H b l e  ( C  ;I ) COCTOHHki53 PaCIIa;LH)TCR ""/ 

H a  O l r a p o B a H H b ~ f i  H e ~ T p U H b 1 f i  D - M ~ S O H  H K - M ~ S O H .  
B e n a w ~ a  H H B ~ P I I ~ H T H O ~ ~  MaCCbI 3 a p e r H C T p U p o B i W I b I X  D * O  H K + - ~ e -  

SOHOB p m H a  2794 2 57 M3B/c . K n o n y s e H H o m y  3 ~ a s e ~ ~ m  (C y s e T o M  oxs- 
n a e M b I x  r u a p s H  - 50-100 M3B) ~ J I H ~ K W  T e o p e T I i s e c K I i  n p e n c ~ a 3 b i ~ a e ~ b 1 e / ~ /  

MaCCbI 0 6 k i T a J I b ~ 0  B O ~ ~ Y ~ ~ H H O ~ O  1' D k i  P a H a J I b H O  B O ~ ~ Y X U I ~ H H ~ I X  P ZSS1 , 2 So ( c  ) -COCTORHH~~. HX MaCCbI OXHJ&ZLH)TCR PaBHbIMEi -2900, - 2730 H - 2670 M3B/c 2. Pomse~se 1 D H 2  S  COCTORHUC~ n o n a s n e H o  

OTHOCHTWIbHO P O W e H I I R  Pa9HaJIbHO B O ~ ~ Y W ~ H H O ~ O  2  1 COCTORHKR 

BeKTOpHOrO D a +  -Me3OHa. 3 ~ 0  CBR3WO C MUIOCTbIO K O H C T W b I  CBR3U W - 
6 0 3 0 H a  U ( c  )-COCTOFIHHR C 0 ~ 6 l i T a J I b H b 1 ~  MOMeHTOM, paBHbIM ABYM 18/, 
a V -A c ~ p y ~ ~ y p o f i  cna6oro T o K a .  

T ~ K H M  06pa30~ ,  3aperHCTpUpOBi lHHoe C O ~ ~ I T H ~  H a H 6 o n e e  BepofTTHO 

HHTepnpeTkipyeTCR K a K  ~ H @ ~ ~ K W O H H O ~  P O m e H U e  n e p B O r 0  PWkiaJIbHO 

B O ~ ~ Y X W ~ H H O ~ O  COCTORHKR ( 2  S 1  ) BeKTOpHOrO D * + - M e 3 0 ~ 8 ,  pacnaqm- 
ueroccr no K U ~ J I ~  D * O K + :  

- 
v p + p ~ * + ( 2 7 9 0 ) p  

P IS, K+D *O 

&-Do 
LK *0(892) no" 

+ 
K n  . 
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