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S u m m a r y .  --- Assuming tha t  the current algebra of Gell-Mann and 
the I)CAC (partial ly conserved axial-vector current) are valid approxi-  
mations, and tha t  a specific /orm of the LSZ reduction formlfla for 
pion-nucleon scattering ampli tude has a small variat ion for the change 
of pion 4-Inomentum k~ from (0, O, O, i /~) to k~ ~ 0, we derive two simple 
relations between the axial-vector coupling constant renormalization gA 
and the pion-nucleon scattering lengths. (Equations (7) and (8) in the 
text . )  Both are satisfied quite well by  the experimental  values, and are 
showa to be in t imate ly  related with the Adler-Weisberger relation and 
the consistency condition of Adler. In a similar way, the scattering lengths 
of pion-baryon, pion-kaon and kaon-nucleon systems are predicted. The 
assumption of the generalized form of PCAC in the S U  3 context  leads 
to the predict ion of the meson-baryon scattering lengths. They are 
identical to those which are calculated by  the model of the vector-meson 
exchange with the universal F - type  coupling. 

1.  - I n t r o d u c t i o n .  

U n d e r  t h e  a s s u m p t i o n s  of t i l e  ( :urrent  a l g e b r a  (1) a n d  t h e  PCAC (~), t h e  

r e n o r m a l i z a t i o n  c o n s t a n t  gA Of the  a x i a l - v e c t o r  c u r r e n t  in  fl d e c a y  is e x p r e s s e d  

in t e r m s  of t he  d i spe r s i on  i n t e g r a l  of t he  of f -mass-she l l  p i o n - n u c l e o n  s c a t t e r i n g  

(*) Work supported by the National  Science Foundation.  Revised version of 
the prepr int  (January,  1966) with the same title.  

(1) M. GELL-MANN: Phys. Rev., 125, 1067 (1962); Physics, 1, 63 (1964). 
(2) M. GELL-MANN and M. LEVY: Nuovo Cimento, 16, 705 (1960); Y. NAMBU: 

Phys. Rev. Lett., 4, 380 (1960). 
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cross-sections (3-5). The value for g~ calculated by this sum ruie' is 1.24, in 
remarkably good accord with the observed value (~) 1.18 • ADLER has 
also derived a consistency condition of the pion-nueleon scattering amplitude 
by using the PCAC relation and a suitable limiting procedure (7). 

In this article we show that  the use of dispersion relations for the pion- 
nucleon scattering amplitudes enables us to replace the two above-mentioned 
relations by simpler relations between gA and the pion-nucleon scattering lengths, 
a�89 and a~, to a good approximation. The value of g~ thus predicted is 
1.18 4-0.03 and a relation which corresponds to the Adler's consistency con- 
dition, at~-2a ~ ~ O, is well satisfied by the values computed from dispersion 
theory. 

Alternatively, we derive both the relations in a simple way, assuming that  
a speci]ic form of the reduction formula of LSZ for the pion-nucleou scattering 
amplitude has a small variation for the change of pion 4-momentum k~ around 
k~--~0. 

Application of the same method for the elastic scattering of pion by an 
arbitrary target leads to the prediction of pion-baryon and pion-kaon scat- 
tering lengths etc. However, the prediction for pion-pion scattering lengths 
in this method turns out to be poor. 

While a similar consideration for K-nucleon system gives an estimate of 
scattering lengths which are in qualitative agreement with experiment, the 
predicted values for K-hucleon scattering lengths are inconsistent with experi- 
mental values. The latter is due to the fact that  ~A and 7:E channels are open 
below the threshold of KA p system, especially due to the existence of the res- 
onances u and Y*(1385). 

If  the generalized PCAC is assumed in the S U3 context, the meson-baryon 
scattering lengths are identical to those which are calculated by the S U3 octet 
(vector) meson exchange with /~-type coupling. The latter has been concluded 
from the lohenomenological analysis of the low-energy meson-baryon scattering 
some time ago (8). 

2. - The reduction formula  and the s u m  rules. 

2"1. - ~irst, starting from the reduction formula of pion-nucleon scattering 
amplitude (5), we derive the sum rules between g~, a�89 and a~. In doing that,  

(3) S. L. ADLER: Phys. Rev. Lett., 14, 1051 (1965); W. I. WEISBERGER: Phys. Rev. 
Lett., 14, 1047 (1965). 

(4) S. L. ADLER: Phys. Rev., 149, B 736 (1965). 
(5) W. I. WEISBERGER: SLAC-PUB-143, Stanford (1965). 
(8) C. S. Wu: referred to in ref. (a). 
(7) S. L. ADLER: Phys. •ev., 137, B 1022 (1965). 
(s) M. Ross: Am. Phys. Soc. Bull., 9, 629 (1964). 
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we subst i tute  the pion field operator  9 ~ ( x )  by  the divergence of the ~xial- 
vector  current  J~(~)(x) [the PCAC relation]: 

([) 

where 

~J~,'•  (x )  

g~ K x x ' ( 0 )  
(2) c~ V2 gAmx~ 

Here  m.~ und/~= are the mass of the nucleon and the pion respectively,  KXX=(k 2) 
is the form f~etor of the  J~J~r: ver tex  with the  normMization K X J ~ ( - - / ~ ) = l ,  
und g~ is its renormMize4 coupling constant .  We ~ssume the current  com- 
mutut ion  relation 

(:~) [ f dg(+' (x)d% f Jg(-)(y)d~y].~ = ~J:'~' d~x - 21~ , 

where 13 stands for the generutor of the third component  of the isospin. 
The S-mutr ix  element  for ~V-nueleon elastic s tut ter ing k + p - * k ' + p '  is 

expressed by  using the reduct ion formulu ~nd eq. (1) ~s 

i f  2 ! r (~) (k ' ,  y'~ p;'). --  ik'Ik;~@']l( . . . .  exp  [-- ik~x] (tz,_[~,~)(l ' i( F (x)]k,pt .}:  

, /" exp [-- ik 'x] 

o , I ' e x p  : + ( ~ = _ : ~ ) ( / ~ _ Q , , ) .  ic;~k' l ~ [-- i k ' x  iky] 2 
U %/ 2k~ 2ko 

�9 <P'[  "rX(-'('*')' ~,~:q~ _1 [p> o(:ro - yo)  = 

�9 ~ ,  f ( :xp  il;'x iky[ 

- -  J~ (y)~ yo)} ~y~ ~\p [ [J~ (x), IP: O(xo- . 

In  the second equMity, use is mude of the relat ion of the tr~nslutionM inv~r- 
i~mce 

~,I~ (• x 
(5) i ~ ( )  : :  [ / '~ ,  .~(~) 

where /)~ is the energy momen tum 4-vector. 
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I f  we t ake  the  l imit  k ~  k'--~0 in eq. (4), we obtain  

(6) l im ((k ' ,  p'~ p"> -- 8k,,5,'~) = 

= i c~/,~2z~5(po-- po) (p'] J'~C-)(x, O) dax, ~,o ,.r, 

where I3(p) is the  th i rd  componen t  of the isospin of the  t a rge t  nucleon. Clearly 

the  second t e r m  in the parenthesis  vanishes for Po = rex .  
We now m a k e  the  approx ima t ion  of equat ing  the 1.h.s. of eq. (6) by  the  

physica l  value a t  threshold,  assuming tha t  its var ia t ion  is small.  Thus we 

obta in  the relat ion 

4:~a(1 -7/z~lmx) = _ c ~ f ~ I 3 ( p )  , 
(6') 2 ~  

where a is the  scat ter ing length of the  ~+-nucleon system. 

F r o m  this we get the sum rules 

(7) , , 47~a~(1 -7 tt,~/mw) c~/~ = - -  

and  

(8) 2aj + a�89 = ~(a~+p -7 a~_p) = O. 

Equa t i on  (8) is well satisfied b y  the  values es t imated  by  the dispersion rela- 
tions (9): 

a�89 = 0.171 :L 0.005, (in uni ts  c = ~----- 1). 
( 9 )  ft~: = 

a~ = - -  0.088 • 0.004, 

This would imp ly  t h a t  the  approx ima t ion  we take  is not  unreasonable.  

Equa t i on  (7), i.e., the  relat ion 

(10) Ka~'=(0) 2 4~ ~2m~] /~a~(1 - 7 / ~ / m ~ ) '  

(9) J. HAMILTON and_ W. S. WOOLCOCK: t~ev. Mod. Phys., 35, 737 (1963). See, 
however, V. K. SAMARANAYAKE and W. S. WOOLCOCK: Phys. Rev. Lett., 15, 936 (1965). 
which reports the values a t -  ai = 0.292 • 0.020 and a�89 + 2a: t = - -  0.035 • 0.012. 
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then predicts the value of ga to be 

(11) tgA l = (1.26 ~ 0.03) KXX=(0). 

Since 0 < 1 - - K ~  the predicted value is almost  around the experi- 
menta l  one. For  definiteness, using the value K ~ " ~ ( 0 ) ~ 0 . 9 4  which has been 
obta ined by  using the one-pion exchange model (lO), we get'g~ =1 .1 8  •  

Incidental ly,  the assumption PCAC applied to the decay process 7:-~ ~v 
(i.e., the  Goldberger-Treiman relation (~1)) leads to 

(12) lg~ I = 1.34 Kze~v'(O), 

for which we get KCCX=(0) ----0.88 in order to fit the exper imenta l  value of ga. 
The discrepancy between (11) and (12) may  be due to the approximat ion  taken  
in deriving the sum rule (10) or the approximate  na ture  of the PCAC rela- 
t ion (1) or both.  Also the electromagnetic  correction gives ambiguities of the 
order  of few percent.  

2"2. - I f  we combine eq. (10) and the Adler-Weisberger relat ion 

(13) 1 1 4m~, t f W d W 
g] g~KXX=(O)" ~ W"----~ [ g + ( W ) -  ao(W)],  

mj~+ttg 

where (ro~(W) are the to ta l  cross-sections of zero-mass 7:• scattering, 
we get 

(14) -- 4:~a7(;I +/z~/mjv ) g~ K~~ 2 2 f W dW 
i ~ .  . . . . . . .  _'>m~ + -:~ w ~ -- g'~x [(rW w) - ~(w) ] .  

This relat ion corresponds to the unsubt rac ted  dispersion relation for the scat- 
tering length (12) 

(15) (4~r/3)(a~- a~)(] § = gTK~ '=(~ /~) :  • 

§  
7g �9 

mjW+#r: 

W d W  [ a - ( W )  - -  a+( W) ]  
, ~ (  ,,~ .... ~ ~ ~ ~ z ,  I1 - -  roT, o - -  ~ : )  - -  4 m x / ~  

(10) F. SELLERI: Phys. Lett., 3, 76 (1962); Nuovo Cimento, 40, 236 (1965). 
(11) M. L. GOLDBm~GEI~ and S. B. TREIMAN: Phys. Rev., 111, 354 (1958). 
(12) M. L. GOLDBERGEI~, H. MIYAZAWA and R. 0EHM]~: Phys. Rev., 99, 986 (1955). 
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where K x ~ v ' ( - - t t ~ ) = l :  eq. (14) can be derived f rom eq. (15) by  taking the 
l imit  /t~ --> 0 in the r.h.s, of the la t te r  except  the boundary  of the  integral  and 
by  using the relat ion (8). The val idi ty  of these approximat ions  has a l ready 
been shown implicit ly by  the  agreement  of the  computat ions  of ga due to the 

sum rules (10) and (13). 
We can also show a connection (~) between eq. (8) and the consistency 

condit ion of Adler 

A(+~(v = O, ~B = O, k ~ = O) = g~- K"V~e';(O) 
m , w  

( ] 6 )  

where 

= - ( p  + p ' ) . k / 2 m x ,  

v s = k "  k / 2 m x  

and A(+~(v, v~, k s) is the symmetr ic  isotopic spin ampli tude of pion-nucleon 
scat ter ing defined in rof. (~). Comparing the dispersion expression for the sym- 
metr ic  combinat ion of the  scattering lengths (~) 

(]7) ( 
4z  r ove  (/~/2m~e)2 2vr 2 , ]  ~' v ' ~ - / ~  2 

with ec t. (16), we obtain 

lim (a.,~ + a~_~) = 0 
/,trf.--~ 0 

which m a y  be approx imated  by  eq. (8). 
Alternat ively,  we m a y  say t ha t  eqs. (7) and (8) combined with the dis- 

persion relations (15) and (17) lead to Adler-Weisberger relat ion (13) and the 

consistency condition of Adler (16). 

! 
2"3. - Finally,  we note  the  ambiguities of the cont inuat ion k~ = k~ -> 0 of 

the scattering ampli tude on the mass shell to the  off-mass shell. This is due 
to the  fac t  t h a t  we could add any  a rb i t ra ry  functions which vanish on the 
mass shell and are finite elsewhere. Also there  exists another  type  of ambi- 

(13) See K. KAWA_RABAYASHI and W. W. WADA: The scalar densities i n  current 

commutat ion  relations (preprint, 1966). In the original version of the present article, 
this connection had escaped the author's attention. 

(14) S. GASXOROWICZ" Ports. ~ h y s . ,  8, 665 (1960). 



A X I A L - V E C T O R  C O U P L I N G  CONSTANT RENORI t IALIZATtON ETC.  7 1 3  

guity depending on ~t what  stage of the reduction formulu we use the 

PCAC relation. The discrepancy between eq. (6) in this article and eq. (II.3) 
of ref. (5) is due to these reasons. To be more specifi(% we consider an identi ty 
of the reduction formula 

(~8) 

i.e., 

(19) 

- ~  <~o~1.,](,~.)1/~ ' ~,~. : 
C';/" 0 

~" '~~ ( / 4 -  E~,~){<~'"~iE~(,,), ~(:,/)]I~'~ o(.,.o- .~o)} 

I_ e,~'o ' 

= 0 .  

f ciky ~ / ~  (~-~){<~~176 ~(y)II/~'~: .. ~,0-:~/0)} = 

Here :t put, fli~ are arbi t rary  states except tha t  zdut does not contMn the k~ state 

and  ~(x) is an arbi t rary  operator.  The term of the type  of eq. (19) which does 

not  appear in eq. (4) has been considered in various li terature (5,13,~5). 

I f  we make an approximat ion  to equate the continued value of the ampli- 

tude  with the observed value, such ~mbiguities always exist (~). Then, we 
h~ve to find what  expression of the reduction formula gives rise to the min- 
imum v~riation in such continuation.  This is a difficult question to be an- 

swered. The situation is exactly the same for the continuation y= ~ 0 in the 
dispersion relations. 

I n  our problem, considering the sum rules we get, we might  say tha t  the 

choice (4) as ~ function to be continued is justified a posteriori. 

3. - Application of the sum rule to other scattering processes. 

Since formula (6') can be extended to tile scattering of pions due to any 

target,  we can estimate the scattering lengths of various processes. Although 

m a n y  of these processes have been c.onsidered in the context  of the Adler- 

(15) K. KA~ARABAYASHI and M. SUZUKI: Phys. Rev. Lett., 16, 255 (1966). 
(16) See any articles dealing with application of the cm'rent algebra and the PCAC 

relation, published in the recent issues of Phys. Rev. Lett. and Phys. Lett. 

46 I1 . \ '~ovo Cime~do A. 
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Weisberger  relat ion (3) and  the consistency condit ion of Adler  (7), it would be 
interest ing to compute  the  scat ter ing lengths explici t ly,  in view of the  simpli- 
c i ty and  the genera l i ty  of the fo rmula  (6'). 

3"1. Pion-baryon scattering. - I t  is easily seen f rom eq. (6') t ha t  

(20) a(~A) = 0 ,  

1 + #,,~rex 
(21) a0(r:Z) = 2al(~Y~) = - 2a2(=Z) = - 4aj(r:,~'~ ~,) 1 ~ u ~ - ~  - 0.36 

and tha t  

(')')) a i ( ~ )  = _ 2 a t ( ~  ) _= _ 2 a t ( ~  ) I --Itr:/rn~ ""  V- r  ~n-~-- -- 0 .18.  

As a m a t t e r  of fact ,  a~(,-:Z) is a complex number  because the  ~:A channel  

is open below the threshold of (7~Z)~.t system. Since, however ,  a(~:A) is ex- 

pected  to be small and  the mass  difference m ~ - - ~ h  is not  large, we might  
expec t  t ha t  the imaginary  p a r t  of al(7:Z) is small and the predict ion (21) for 

Re (a~(~Z)) has some app rox ima te  meaning.  
These predict ions cannot  be compared  with exper iment  a t  the present  time. 

However ,  the per ipheral  model  analysis  of the  process such as 

A-~- p ---> = -t- A + p 

could give the informat ion  of the ::A scat ter ing in the future,  in the  same way  
as the  informat ion  abou t  ~-~ scat ter ing is ob ta ined  f rom the analysis  of 
~ + p  ---> ~ + ~  + p .  

3"2. Pion-kaon scattering and pion-pion scattering. - Similarly 

(23) 

and  

(2~) 

a~(~K) = a~(r:.g.) = - -  2a~(~K) = - -  2ai(r:K) = 

---- -- 2a|(~3~ ~) ] ~ _ ~  -- 0.16 

a o ( ~ )  = 2a~(~r: ) - - - -2a2(~7: )=- -2at (~o~' ) (1 -? -r~n~)  = 0 . 2 0 .  

Since a1(~7~)=0 f rom symmet ry ,  clearly the value calculated in (24) is 
not  reliable, A possible reason migh t  be t ha t  while in pion-nucleon scat ter ing 

the l imit ing procedure /~.-,/m~v-->0 does not  give a large error,  in pion-pion 
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scat ter ing,  we have  no such sui table  pa r ame te r .  F o r  the  discussion of  the  

Adler -Weisberger  c on t e x t  for  this p rob lem,  see ref. (4) and  (~7). 

4. - Generalized PCAC.  

The  a s sumpt ion  of PCAC for  the  o the r  m e m b e r s  of the  oc t e t  ax iM-vec tor  
cur ren t  is no t  well es tabl ished,  a l t h o u g h  there  is some ind ica t ion  t h a t  the  

Go ldbe rge r -Tre iman  re la t ion  is good  also for  A S = I  processes (is). Moreover ,  

we can expec t  t h a t  the  a p p r o x i m a t i o n  k ~ - +  0 which  we have  been  t ak ing  in 

this art icle wou ld  no t  be good  because  of the  large mass  of the  k a o n  and  

par t ic le .  Never theless ,  we wou ld  wonder  if the  analys is  in this  ar t icle  wi th  

the  genera l ized  PCAC could  give a qua l i t a t ive  p red ic t ion  for  the  sca t te r ing  

lengths  of the  m e s o n - b a r y o n  sys tem.  

F o r  K + scat ter ing,  we only  need to  replace c~/u~I3(p) in eq. (6') b y  
2 4 1 c~#K((~I3+ ~Y), which  can be easily seen f r o m  the  c o m m u t a t i o n  re la t ion  of 

the  cur ren ts  cor responding  to  the  K (-~) par t ic le ,  Y being the  hype rcha rge .  

F r o m  this we ge t  
a (K+p)  = 2a(K+n)  , 

i.e., 

(25) ao(K~/') : 0 .  

F u r t h e r m o r e ,  if we assume the  Cab ibbo  t heo ry  for  the  weak  in te rac t ion ,  we 
have  (is) 
(26) 2 ~ 2 4 c~/~ ---- cK#~ �9 

Then  we get  

(27) al(K,,V ) ~- 2/~K (1 --/~,~/m~v ) a.~(r:~) : --  1).47 . 
/ ~  (1 ~-/~K/m~,,) 

The exper imen ta l  values  (19) 

(2s) 
ao(K~ ~) : 0.03 • 0 .03 ,  

a l ( K ~ ( ' )  ~ - -  0.22 ~: 0.01 , 

show a qua l i t a t ive  a g r e e m e n t  wi th  the  pred ic t ions  (25) and  (27). 

(17) K. KAWARABAYASItI, W. D. MCGLINN and W. W. WADA: Phys. Rev. Lett., 
15, 897 (1965) ; N. H. F[TctIs : Unsubtraeted dispersion relations and cor~sisteney conditions 
on the strong interactions (preprint 1966). 

0 s) N. CABIBBO: Brandeis lecture note (1965). 
(19) S. GOLDHABER, W.  CHINOWSKY, G. GOLDItABER, W.  LEE, T. O'HALLORAN, 

T. F. STUBBS, G. M. PJERROU, D. H. STORK a n d  H. K.  TICHO: Phys. Rev. Lett., 9, 135 
(1962); V. J. STENGER, W. E. SLATER, D. H. STORK and H. K. TIcHo: Phys. Rev., 
134, B l l l l  (1965). 
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For  K - A  " scattering,  we have  the predict ion 

ao(K~V) = 3a1(i~,\ ~) - --  3/zK (1 ~ ~ / m ~ )  ~(.r:.,~ ) == 0 .70 .  

This is entiz.ely inconsistent  with exper imenta l  values (~o) which are complex 

numbers  and  the favorable  solutions have  negat ive  real ])art. The discrepancy 

is unders tandab le  because for K,.V sys tem ~A or ~Y~ channels a.re open below 
the threshold and in fact  there are the resonances Y:(1405) and  Y*(1385) 
which could make  our approx imat ion  ent irely untenable.  

Final ly ,  we ~pply the generalized PCAC in the SU3 s y m m e t r y  to the me- 
son-baryon system. General izat ion of eq. (6') leads to the expression of the 

scat ter ing lengths for the  process 3I ~ § B j --~ 3[ ~ :- B' where i, j, 1:, 1 --= t, 2, ..., 8 
are 8U3 index of the octet., 

a(M~B j --->M~" B~) oc ,/B' I [ f,l~(~'(.r)d3.r, (d~")(y)d3y] II~J? oc ('.'9) 
L J  J - -] a'o - u  

J 

] being the completely  an t i symmet r i e  s t ruc ture  constant  (~) of 8U3 This is 
equivalent  to the  case where the vector  meson exchange with the  universal  

2~-type coupling dominates .  The la t te r  conclusion has been deduced also f rom 
the phenomenological  analysis ()f the low-energy meson-baryon scat ter ing (s). 

I t  is a pleasure to th'uxk Prof. d. R. OPPE.NHEIMER for the hospi ta l i ty  
ex tended  to the au thor  a t  The Ins t i tu te  for Advanced  Study.  Thanks  are also 
due to Y. HAtCA, :R. C. HW,X, J .  ~Nh:VTS, S. If .  PATIL and Y. P. YAo for valuable  

suggestions ~nd discussions. 

(20) ,~I. SAKITT, T. B. DAY. R. G. GLASSER, ~.  SEEMAN, J. FRIEDMAN, W. E. HI'M- 
PHREY and R. R. Ross: Phys. Rev., 139. B 719 (1965). 

R I A S S U N T O  (') 

Supponend(p che l'algebra delle eorrenti di Gell-Mann e la PCAC (eorrente vettoriale 
assiale parzialmente conservata) sono approssimazioni valide, e che uua /orma speci]ica 
della formula di riduzione di LSZ per l'arnpiezza dello acattering pione-nucteone 

(~ Traduz io~e  a cttra della Redta=io~tr 
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var ia  ]e~gernl(,ut(~ "pt,r hi var iazi , ) t le  del q u a d r i t w . l u e w l o  /,':~ del  piom+ da (q). 0. <). i/gt) 
a A)+-:4). si dedu(+.u,> due  +eml)livi r~.lazi,)ui fra la u'imwnl+llizzazi(me del la  cos ta ln te  di 
aeclq) l ) ianiel l to  vel t ,~t iah + ils~i;llv q.i v h' hiil.~h~.zze del l~ ~l'~lllt+riliff l ) ione- l iuvleoue,  
( ] ' : q u a z h l l i i  (7) ~' (S) tl~'l l r  ] ' ] l l l r ; l l l l l ) l '  :~li l l l l  ~ , ( , ,h l iM 'a l le  ; i l ) b a s t a n z a  be l i e  da i  va l~ l r i  
s p e r i l i i e i i t ; l t i ,  i' M di r t l~ ,s l r l l  r ~*sse :~ l l l~  i i l i i r t i a t [ l e l i i e  ( '~) I le~; l le  t<'(lll [;l / 'el~izi(, l lO di Adler- 
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I]epeHOpMHpOBt~a aKcHa:lbHO-negropHofi I~OHeTaHTbl CBg3H 

I! ,']3HHbl paccenuH~ Me:~oHa 6apHoHOM. 

Pe3mme ( ') .  H p e ~ n o . l a r a ~ ,  ~ t o  a m  e 6 p a  TOKOB Fe ; t .1 -Maa~a  u q C A T  (qacru~mo 
c o x p a ~ n ~ o t u ~ c a  aKCLla:IbHO-BCK roptlbl/~ roK) ~IB.qalOTr cnpaBe~taUBbiMIl npu6,]nn<em~nMU, 
u n t o  x a p a K t e p u a s  r .:urn n p , n e a e H H o i i  qbopMy.abI 51C3 (LSZ)  :JJla aMnmtTyab~ 
pa r  =-Me3OH~.I-HyKJIOHOM 14MeeT He60.qblJJOe OTK~-IOHeHI4r '~.q~ O 6 M e H a  ~-Me3OHOM 

C qCTblpex-14MrlyJ-IbCOM I," O] (0, O, O, i,.n) ~0 L)t--0, MBI BblBOJIHM j]Ba FIpOCTBIX COOTHOIJJeHH.q 
M e ~ y  nepeHopMt~poBaHlioPr aKcrla.r~buo-i3eietoprtoi~ KOHCTRHTO.~I CBI:I3H (]Ail n a a a a m u  pac- 
c e m m a  =-Me30Ha I~yKslotlonl ( y p a m i e m t a  (7) i~ (8) B teKc-re) .  O 6 a  coo-rr lometfmt sloBo:mrlo 
xopoLtJO cor:qacyioTcsi c 3KcFIepI4MeHI'a.-IbHBIMit BeJqI,IqHHaMH, 14 noKa3aHo, qTO OHH TeCHO 
CB.q3allbl C COOTHOILleHHI2M A.lslepa-Bekic6epl-epa H HaXO~tTC,,q B COOTBeTCTBHH C yCJIOBI4eM 
A21.ilepa. AHa.;IOFHqHO, npezJ.cKa3blBalo-rc~l It.qHllbl p a c c e n m ~  ;aJl~t Ct, ICTeM ::-MeBou-6aprlOrl, 
:':.-r, le30u-K-i~1e301-1 ri K-Me30H-rfyle_r~om FIpemlo. ' lomet~ue o606meru-lol~ qbopMt,~ a n n  t / C A T  
n paM~ax NI':~ Be,2er f~ llpeS2cKa3aH14io LISIItH pacce~tHHa ]lJll] CttCTCMbl Me3OH-6apt,lOH. Ottl, l 
II,ReHTIIUlHbl TeM, KOTOpblC Bblql'lcYlel-lbl C TIOMOLLI.btO MO;-le$1n C O6MeHOM BeKTOpHBIM 
Me3OHOM C yHI4BepCaJlbtlO~i KOHCTkJ_IITOi'i CB.q31,1 F~ 

(') IIepowc)eno peOamlueii. 


