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I ('). 

S u m m a r y .  - -  Calculations have been done on the hypertr i ton with a 
hamil tonian containing a neutron-proton potential  with a tensor part .  
The integral  volume of A-3~' interaction and the wave function para- 
meters are modified to a certain extent  with respect to the results of 
preceding calculations, performed with a purely central potential.  I t  is 
concluded tha t  a more refined calculation will be necessary to get a 
definite answer to the question of the importance of n-p tensor cor- 
rections in aHA. 

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

This  p a p e r  c o n t a i n s  some p r e l i m i n a r y  resu l t s  of a w o r k  on t h e  effect of 

t e n s o r  forces  a m o n g  nuc leons  in  A - h y p e r f r a g m e n t s .  W e  h a v e  done  a ca lcu-  

l a t i o n  on  t h e  s i m p l e s t  s y s t e m  c o n t a i n i n g  a A °, t h a t  is t he  h y p e r t r i t o n .  The  

r eason  for  th i s  choice  is t h a t  t h e  h y p e r t r i t o n  is t he  h y p e r f r a g m e n t  w i t h  t he  

s i m p l e s t  s t r u c t u r e  a n d  does  n o t  r equ i r e  d r a s t i c  a p p r o x i m a t i o n s  for  i t s  desc r ip t ion .  

The  p r e c e d i n g  ca l cu la t ions  (1) h a v e  been  p e r f o r m e d  us ing  a c e n t r a l  n e u t r o n -  

p r o t o n  p o t e n t i a l .  The  p a r a m e t e r s  of t he  p o t e n t i a l  were  d e t e r m i n e d  b y  the  

p r e s c r i p t i o n  to  fi t  t h e  p - p  low e n e r g y  s c a t t e r i n g  d a t a  a n d  t h e  d e u t e r o n  b i n d i n g  

energy .  W e  h a v e  i n t r o d u c e d  in to  t h e  h a m i l t o n i a n  a n e u t r o n - p r o t o n  t e n s o r  

t e r m :  t h e  a i m  of th i s  w o r k  is to  see if t h e  i n t r o d u c t i o n  of these  co r rec t ions  

inf luences  in  some w a y  t h e  p r e d i c t i o n  of i n t e g r a l  v o l u m e s  of t he  A - n u c l e o n  

(') This work has been presented at the XLVI Congress of the I ta l ian Physical  
Society, Naples, 29 S e p t e m b e r - 5  October 1960. 

(1) R. H. DALITZ and B. W. DOWNS: P h y s .  Rev . ,  110, 958 (1958) (this work will 
be indicated by  D.D.I) ;  R. H. DALITZ and B. W. DOWNS: P h y s .  R s v . ,  114, 593 
(1959). 
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potential. At  the same time we want to see if there are modifications is the 

wave function which could influence the calculation of decay probabilities and 

branching ratios for the various decay channels. Such a calculation will be 

done in a subsequent paper. 

In  this work we have restricted ourselves to a preliminary calculation, 

which has been done in the simplest way compatible with tensor corrections. 

2. - Construction of trial wave functions. 

The possible values of the spin of hypert r i ton are 1 and 3. We must  there- 

fore construct  trial functions corresponding to such spin values. To discuss 

this we shall use the following notat ion (*): 

L = l l ÷ 1 2 ,  s = ½ ( a p ÷ a n ) ,  S = s ÷ ½ a A ,  

L ÷ s : j ,  L ÷ S = J ,  

where /i is the neutron-proton relative angular momentum,  

/2 is the angular momentum of the A with respect to neutron-proton 

center of mass, 

ap, ~n, aA are the Pauli spin vectors for the proton, neutron and A, 

respectively. 

The selection of trial wave functions is strongly determined by the fol- 

lowing consideration: suppose that  we are performing a variational calculation 

for the binding energy of some system and that  we would like to use a trial 

function which is a linear combination of the functions T and T ' .  Suppose 

fur ther  tha t  the matr ix element of the hamiltonian between ~ and ~ '  is zero: 

then the mean value of the hamiltonian will reach its minimum in corre- 

spondence of the choice of only T or only T ' .  In  our case this is equivalent 

to say tha t  we must  choose as trial wave functions only those composed of 

parts  which are linked by the neutron-proton central potential  plus tensor part .  

Let us now limit our discussion to the ease of spin ½; then the max imum value 

of L is two. Let us list the spin functions which may  constitute our trial 

function;  these are the following (**): 

$1) -~ = 0 S = 0 11 = 12 = 0 

$2) L = 0  s = 1  l l = l ~ = 0  

(') We have chosen units such that h=c - - l .  
(*') We have omitted the functions S3.4:L=P, s=0, 1, ll=l~=l because they are 

excluded on the same grounds of Da. Note also that the symbol P represents three 
functions which correspond to different values of S and s. 
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P)  L = I  11 ~--12--~ 1 

D1) L -= 2 S =- ~ ll = 2 l~ = 0 

D2) L = 2 S = ~ 11 ~ 0 12 ~-- 2 

D~) L = 2  S = ~  l l = l ~ = l  

Preceding calculations (1) have used S~. We have chosen a linear combi- 
nat ion of S~ and D1 and have excluded the others for the following reasons: 

a) $1 can be excluded because neither central  forces nor  tensor forces 
link Spin 1 to spin 0 states. 

b) P and Ds states are excluded by  the fact  tha t  neutron-proton forces 
do not  mix proton-neutron states with different orbital pari ty.  

c) D~ is excluded by  the fact tha t  we assume the A - S  potential  does 
not  contain tensor terms. 

In  the case of spin ~ for the hyper t r i ton,  the preceding considerations must  
be part ial ly modified. I t  is permi t ted  to consider also the value L----3. On 
the other  side this value is excluded for it  would require 11 = l~ = 2 and such 
a state would not  be linked with the others by  the potentials.  State S~ cannot  
be constructed for spin requirements.  State D1 is split ted in two states ac- 
cording to the fact tha t  S can assume both  the values ½ and ~. We shall call 

t If 
these states D~ and D~. 

The trial wave functions for spin ½ and ~ are therefore given by:  

(1) 
~½ oc / (r ,  s, t) ¢s,  + x g(s, r, t) ¢ ~ 1 ,  

T t  oc ](r, s, t) ~)~: + xg(r,  s, t) ¢ ~  + y h(r, s, t) q~,; , 

where ], g, h are normalized functions of the tr iangular co-ordinates r, s, t 
(r is the neut ron-proton distance, s(t) the A-proton (neutron) distance) ; x and y 
are coefficients whose square gives the percentage of D states. The symbols ~b 
represent  the normalized spin functions corresponding to the states defined b y  
their  subscripts. The complete form of functions (1) is given in Appendix A. 

For  the radial functions /, g, h we have chosen simple exponentials of the 
form 

] oc exp [--  ~(s + t) - -  f ir],  g and h oc r ~ exp [--  7(s + t) - -  (~r], 

symmetr ical  in s and t according to charge symmet ry  of A-nucleon forces. 
To simplify the calculations we have also chosen g----h in T~. This is not  
strictly necessary bu t  results in a considerable reduct ion of variat ional  para- 
meters. 
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3. - V a r i a t i o n a l  ca l cu la t ion .  

The hami l tonian  which we shall use in the var ia t ional  calculation is the 

following 

H =  K +  V[A] ÷ Vc[np] + V~[np] , 

where K is the three-body kinetic energy and 

V[A] = -- (U1 ÷ U~ap.aA) exp [-- 2.9] (UI + U~an'a A) exp [-- 2t] 
8 ~ t ~ 

( n =  O, exponent ia l  shape;  n =  1, Y u k a w a  shape), 

(2) V~[np] = --  (W~ + W20~ '%)  exp [-- kr] , 
r 

1 
Vt[np] = -- W3 exp [--r ~r] S n p ( r )  ' SnP (r) = ~S [ 3 ( a n ' r ) ( r ' a P )  --  (an "aP )r2] " 

The var ia t ional  calculation is then s ta ted  in the following way:  if T is 

the  tr ial  function then  the inequal i ty  mus t  hold 

(3) --  ( B d +  B.¢) < <wlH]~> 

BA is defined as the difference between the absolute value of the 3H h binding 

energy and  the absolute value of the deuteron binding energy, B d . 

In  the case of spin ½ the expression on the r ight  side of (3) can be wri t ten 

(4) <~IH[~> _ p +  q ( u ~  + c'~) - R ( U t  - -  2U~), 

P, Q, R are functions of the var ia t ional  pa ramete r s  and of the potent ia l  para-  
meters.  The whole dependence on U1 and U2 has been shown explicitely. 
Now Q is, with respect  to P and R, of order x ~, which is presumed to be smaller 

t han  0.05 (*). This is the reason why we have  set in place of (U~+ Us) in the 
r igh t -hand  side of (4) the value deduced f rom the results of DALITZ and 

(') To justify this point one might notice that the 3H A c a n  be considered as 
composed by a deuteron with a A hound to it. According to the small value of B A,  

one can presume that the deuteron is not much deformed by the presence of the A 
and so the D-state percentage in the aH~,  must be of the order of that in the deuteron. 
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DOWZ~S (2). 

sults. (4) can now be wri t ten as 

(F½[H]~o½} _ P'--R'U2 (g--  1), 

where U..(J----½) is the to ta l  integral  volume for spin ½: 

F r o m  (3) one gets 

(5) 

B. BARSELLA and ~. ROSA.TI 

Such an approx imat ion  would not  change substant ia l ly  our re- 

16~ (2U~ - -  U 1 )  , U2(J = ½) = 

8~ 
-- 23 (2U~-- U~), 

for exponential  shape,  

for Yukawa  shnpe .  

-- 1 
U2(J = ½) < R-v [P'--  (B a q- BA)]; 

(5) can be writ ten,  showing the x-dependence of the r ight  side, in the followifig 
form:  

(6) U s ( J =  ½) ~< G[A + Bx  -7 Cx2] , 

where G, A,  B,  C a re  functions of a, fl, y, 5 and of the potent ia l  parameters ,  
bu t  U~ and U2. 

I n  the case of spin ~-, the expression on the r ight  side of (3) has the form 

-- P~ + Q~(2U~ - Us) --  R,(U~ %- U2), 

Q1 is of order (x2q-y2); with the  preceding approximat ion ,  one can obtain,  in 

conclusion, the analogous of (6) for spin 

(7) U 2 ( J - ~ ) G G  A ÷ - ~  (x + y) + C(x2 + y 2) , 

where G, A, B, C are the same functions as before. U J J = ~ )  is given b y  

167~ 
U2(J = ~) = - ~ -  (U, + V..) 

8ze 
= ~ % - ( G +  G). 

for exponent ia l  shape,  

for Yukawa  shnpe.  

(2) For exponential shape see: R. H. DALI~Z and B. W. DowNs: Phys. Rev., 111, 
967 (1958). For Yukawa shape see: R. H. DALITZ and B. W. DOWNS: Phys. Rev., 
114, 593 (1959). In the latter case we have used the results for gaussian shape because 
there is not substantial difference. 
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The r ight  sides of (6) and (7) are simple functions of the mixing paramete rs  

x and y and one could search for the m i n i m u m  with respect  to them.  The 

m i n i m u m  of the  r ight  side of (6) is reached for 

which gives 

(s) 

x = - -  B / 2 C ,  

I B2] U . , ( J : ½ ) <  G A - - ~  . 

In  (7) one finds tha t  the m i n i m u m  is obta ined if 

V~r, 
x - ~ y - -  4C ' 

and (7) reduces to 

which has the same form of (8). Then there is no difference between the 

sp ia  ½ and ~ cases except  on the different dependence of U2 upon U1 and U2. 
F r o m  now on we shall consider only, for definiteness, the case of spin ½ 

Then (8) represents  the basis of our calculations. The detailed fo rm of G, A ,  

B and C is g iven in Appendix  B. 

4.  - R e s u l t s  a n d  d i s c u s s i o n .  

The pa ramete r s  of the neut ron-pro ton  potent ia l  (2) are not  r igorously de- 
te rmined by  the exper imenta l  data.  Then the var ia t ional  calculation has been 
done for five sets of pa ramete rs  (see Table I) selected f rom Table VI  of Fesh- 
bach and Schwinger 's  paper  0);  all the sets give a t r iplet  effective range which 

agrees with the exper imenta l  value. I t  is worth  while to notice t ha t  these five 
potent ia ls  give the  correct deuteron binding energy. We have  used the pre- 
ceding potentials  to make  a var ia t ional  calculation on the deuteron for two 
reasons : 

i) W e  wanted  to have  a reasonable s tar t ing point  for the pa ramete r s  
which describe the deuteron in the wave funct ion of 3I-IA. 

ii) We wan ted  to check the val id i ty  of the approx imat ion  of our t reat -  

men t  of the deuteron core of hyper t r i ton.  

(3) H. FESHBACIt and J. SCHVVINGER: Phys .  Rev., 84, 194 (1951). 
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TABLE I. -- Neutron-pro$o~ potential parameters. 

Neutron-proton 
potential 

parameters 

a) 

b) 

e) 

w~+ w. 
(MeV- fermi) 

34.46 

46.92 

49.82 

w~ i k 
(MeV-fermi)[i (fermi -1) 

! 

20.99 0.740 2 

16.88 

16.92 

0.8425 

0.9(50 

! Ixl (fermi -1) 

0.7236 

0.6524 

0.6524 

i 
F 0.2c5 

0.195 

0.198 

d) 82.46 6.19 1.0341 0.3619 0.145 

e) 75.11 9.32 1.0341 0.470 8 0.167 

The  t r i a l  f u n c t i o n  is g iven  in  A p p e n d i x  B. The  resul ts  of the  ca lcu la t ion  

are l i s ted in  Tab le  I I .  B* represen ts  our  e s t ima te  of the  b i n d i n g  ene rgy  of the  

deu te ron .  

TABLE II. - Binding energy B* and wave junction parameters o] the deuteron /or the 
potentials o/ Table I. 

Neutron-proton B* fl (~ 
potential (MeV) (fermi_ 1) (fermi_ 1) x 

a) --1.206 0.515 2.09 - 0.173 

b) - -  ] .246 0.52~ 2.00 - -  0.166 

c) --- 1.216 0.535 2.025 - -  0.167 

d) - -  1.364 0.60 1.685 - -  0.129 

e) - -  1.323 0.585 1.835 - -  0.146 

The c o m m o n  fea ture  of the  resul ts  is t h a t  the  abso lu te  va lue  of the  b i n d i n g  

ene rgy  a n d  of the  S-D m i x i n g  p a r a m e t e r  are too small.  Such a fact  shows t h a t  

the  n e u t r o n - p r o t o n  pa i r  will be  poor ly  descr ibed b y  the  aHA wave  f u n c t i o n  (1). 

A b e t t e r  ca lcu la t ion  will  requi re  an  i m p r o v e m e n t  of this  p a r t  of the  3H A 

desc r ip t ion :  th is  will  be  done  in  a s u b s e q u e n t  paper .  

As a tes t  of the  i m p o r t a n c e  of t ensor  correct ions in  h y p e r t r i t o n  we have  

pe r fo rmed  a whole set of ca lcu la t ions  which could be compared  wi th  those 
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of D . D . I  with a central  potential .  The results are collected in Table I I I  with 

the  corresponding ones of D.D.I .  The la t ters  are marked  with an asterisk. 

All these calculations have  been done with the potent ia l  of type  b). Such a 

potent ia l  pract ical ly  coincides in this case with the more general Hal l  and 

Powell ' s  one (4), which fits the p-p low-energy scat ter ing data.  

Compar ing the  results of the present  work with those of D.D.I ,  one sees 

t h a t  there is some difference between our wave funct ion paramete rs  and in- 
tegral  volumes and  the corresponding quanti t ies  of D.D.I .  Fur the r  the integral  
volumes increases more than  one would expect  f rom the difference between 

our value for B~ and the  one of D.D.I .  I t  is doubtful ,  however,  t ha t  the po- 

tent ia l  b) is the mos t  suitable to describe the n-p interaction.  To improve  

this  point  we have  done a set of calculations with the five potentials  of Table I. 

These have  been done for B A = 0 . 1 2  MeV (5). Taking account  of the fact  
t h a t  the best  value of B* of D .D . I  is 1.6 MeV(*) and tha t  our B~  is smaller 

of  some tenth  of MeV (see Table I I ) ,  these results m a y  be compared  with the 

resul ts  of D .D . I  for B A :  0.4 MeV. We have  restr ic ted ourselves to the case 
of a A-2~ interact ion of Yukawa  shape. This results are listed in Table  IV. 

Inspec t ion  of Table IV  shows t h a t  the best  agreement  with the results of 

D . D . I  is ob ta ined  with the potent ia l  of type  d). However  also for this po- 
tent ia l  the value of the mixing pa rame te r  remains low. On the other  hand 
the  biggest difference between our integral  volumes and  the  corresponding 
ones of D .D. I  is of abou t  10 ~o. Moreover there is a certain difference in the 

corresponding funct ion parameters .  These differences might  be re levant  on 

the  determinat ion of the A-nucleon well depths. The var ia t ion of function 
pa ramete r s  migh t  also influence the predict ion of decay ratios, bu t  this point  

ought  to be checked b y  a calculation. 

5 .  - C o n c l u s i o n .  

The present  work shows t h a t  a tensor  t e rm in the neut ron-pro ton  poten- 
t i a l  migh t  have  some influence in 3H A. There are differences between our 
results and  those obta ined b y  D .D. I  with a purely  central  neu t ron-pro ton  
potent ia l ,  bo th  in the integral  volumes and the wave  function parameters .  
Our results, however,  are dependent  upon the choice of the neu t ron-pro ton  
po ten t ia l  among  the  five equivalent  potent ia ls  of Table  I.  In  order to get a 
definite answer abou t  the origin of these differences it is necessary to per form 

(a) l~. H. HALL and J. L. POWELL: Phys. Rev., 90, 912 (1953). 
(5) The value BA~(0.12:~0.26) MeV is the one given at the Kiev ~[eeting of 19~9. 
(*) See D.D.I, p. 963. 
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TABLE IV. - Results ]or the various n-p potentials o] Table I and A-~N ~ Yukawa qhape. 
iBd+B2, = 2.346 MeV. 

i) intrinsic range 0.8411 fermi 

Neutron -proton ~ fl ;, 5 U2 
potent ial  (fermi -1) (fermi -1) (fermi 1) (fermi_ 1) x (MeV. fermi a) 

a) 0.67~ 0.575 0.66 2.575 - -  0.192 528 

b) 0.67 0.595 0.65 2.50 - -  0.177 523 

c) 0.67 0.61 0.65 2.52 s - -  0.177 520 

d) 0.655 0.7('5 0.625 2.235 --0 .110 497 

e) 0.66 0.68 0.635 2.365 - -  0.136 504 

if) intrinsic range 1.484 3 fermi 

Neutron- proton' 
potential  

a) 

b) 

e) 

(fermi -1) 

0.41 

0.41 

0.41~ 

(fermi -1) 

0.535 

0.55 

0.56a 

7 ) 

(fermi l) 

0.395 

0.395 

0.40 

(fermi-i) 

2.32~ 

2.245 

2.28 

- -  0.184 

- -  0 1 7 2  

- -0 .173 

U2 
(~IeV. fermP ) 

848 

840 

835 

797 d) 0.40 0.645 0.38 1.965 - -  0.117 

e) 0.40 0.625 0.38 2.10 - -0 .140 8~8 

a d e t a i l e d  c a l c u l a t i o n  w i t h  a m o r e  f lex ib le  w a v e  func t ion .  This  is neces sa ry  

t o  m a k e  i t  poss ib l e  to  dec ide  if  t h e  d i f ferences  we h a v e  f o u n d  can  affect  t h e  

p r e d i c t i o n  of t h e  A-JV wel l  d e p t h s  a n d  of t h e  d e c a y  ra t ios .  

W e  w o u l d  l ike  to  t h a n k  Prof .  L. A.  RADICATI for  his k i n d  i n t e r e s t  in  th i s  

w o r k  a n d  Dr .  E .  FABRI for  v a l u a b l e  sugges t ions .  T h a n k s  a re  also due  to  t h e  

c o m p u t e r  s taf f  of STA,NIC (Leghorn)  for  k i n d  a s s i s t a nc e  in  t h e  use  of t h e  

I B M  650 e l ec t ron ic  c o m p u t e r ,  on w h i c h  n u m e r i c a l  ca l cu la t ions  h a v e  been  per -  

f o rmed .  
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A P P E S D I X  A 

Spin functions. 

qhe  detailed form of the spin functions used in the work is the following: 

i) spin J = ½ 

1 

1 

(q)v~)~ --  V487e~ r 2 S~k(aP )¢(°a)k ~ ,  

ii) spin J = 

( ~;)j=~ %+)-%×aA~ (pot , 

] 
(~b~;)~ - -  12ur  2 S,k(av -- lap XaA)a.~ ~ , 

1 
( ~ ) ~ '  --  12~r-' (Sjk(Op)~ -- iem((~p)kS..(OA),. ) qf', 

where 

and 
r = r p  - -  r n , 

S¢k 3x~x~ bier'- , (xl  = x ,  X2 y ,  Xa = z)  

is the irreducible tensor of angular  m o m e n t u m  2. ei~t is the completely anti-  
symmet r ic  tensor  of 3rd order. Fu r the r  

1 
z o = ~ [z~(P) z - ! ( ~ )  - z -~ (p )  Z-~(n)], 

where xs(P) represents  the Pauli  spin funct ion for the part icle P. Z ° is the 
singlet function for the  pro ton-neut ron  pair. The functions listed before are 
not,  in general,  eigenfunctions of the th i rd  component  of the to ta l  spin J .  

All the functions are normalized. Those for spin ~ are normalized according to 

a ~ ~t (~bs) ~b~ = 1. 
J 
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A P P E I ~  D I X  B 

Complete wave functions. 

The trial function used for the variational calculation of B~ is the following 

1 
VI-~-~.  ~ (C, exp [-- f lr]a¢÷x C~ exp [-- (~rJS,~a~)Z ° , 

where C~ and C2 are normalization constants and a represents the spin vector 
of one of the nucleons. 

The trial functions used in the calculations for the ~H A have the following 
detailed form: 

1 [ 1 _ _  exp [-- o~(s ÷ t) -- fir] q~s, ÷ 

x exp [-- r(s ÷ t) -- ~r]¢~]  
+ ~L~(2y, 27, 25) 

1 [  1 
exp [ -  a(s + t) - fir] ¢~ + 

X 

V~(2~,, 27, 2~) 
Y + 

VI,,0(2y, 27, 2~) 
[-- 7(s ÷ t) -- (~r] ¢.~1 e x p  $ ] 

The normalized spin functions ¢ are given in Appendix A. Iabc( 0~' fl~ 7) is 
defined by 

~a~-b~-c 
Io~0(~, ~, 7) = (-)°+~+~ ~o ~/~ ~7o I~0o(~, fl, 7), 

where 

I,oo(~,fl, 7 ) =  r d s d t e x p [ - - ~ r - - f l S - - ~ t ] ~ ( ~ + f l ) ( f l + y ) ( 7 + ~ )  , 

Iabc is given explicitely by 

1 
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The explicit  form of the  four functions G, A, B, C (which is the  same bo th  
for spin ½ and spin {) is 

. ~+/5 [ 
A = 8 ~ - +  5 i /5+  fi2 ( 1 ~  + 9~/5 + 4~/52 +/53) + _ _  

D?, A - -  m 

m A ÷  m 
/5(5a~ + 4~/5 +/5~) - 

8mhm (W~+W~)[(2/5+4a+k)~+4u~]((z+/5)~] 2mAre 
m A + m  ( 2 ~ + 2 / 5 +  k) 4 J +m A÷m(Bd+BA)' 

35(a ÷ 7) 3 + 18(a + ~)(/5 + b + rj) + 3(/5 + b + ~i) ~ 
(~ + ~,)~ (~ + /5  + ~, + ~ + r])~ 

C = 

I _ _  

( 7 +  5) [ 
80y ~ + 27V?t + 3~ "2 (12873 + 79y25 + 24y62 + 363) + 

m A -- m (32~ 3 + 677z 6 + 24~52 + 363) 128mAre (W1 + W2)" 
mA- ~ m m-A+ m 

.(7 + b)s[8472 + 167(2(~ + k) + (26 + k) 2] 

(2~, + 2~ + k) ~ 

m A m 
+ 1 9 2 - -  

m A ~ -  fit, 

256MT3(V+O)8I~,,~(26, 27+2 ,  2V)+ 

W3184yz + 16y(23+ ~7) + (25 + ~])2] + 2b + ~ + 

2 m  A o~ + - - ( B a + B A ) ,  
m A  A_ m 

where n = 0 for Yukawa  shape of the A-A ° potential ,  n = I for exponential  
shape. M is a coefficient given in the following table 

/ )' = 2.3858,  
exponential  shape 

), 4.2102 , 

M = 0 . 1 3 3  96 

M = 0.70509 , 

/ ~ = 1.4280 , M =  0.0493 , 
Yukawa  shape / )' = 2 .5200,  M = 0.13765.  

The funct ion G also depends on the shape of the A-JC potential .  For  Yukawa  
shape it  is given by  

7[ m A ÷ m (2a ÷ 2/5 ÷ ~)2 (4~ ÷ ~)~ (8a ~ ÷ 5a/5 ÷ /5") 
G __ 

16~ 2 mare a3(~ ÷/5)  2 [(4~ ÷ 2/5 ÷ ~)~' ÷ 4st/5] 
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whi le  for  e x p o n e n t i a l  shupe  i t  is 

G _ 
7e m A +  m (2a + 2fl + 2)3(4~ + 2)3(8a 2 + 5aft + /52) 

162 ~ mm h ~ ( ~  +-fl)~[(4~ + 2/5 + 2) ~ + 4~fl(2a + 2)]" 
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R I A S ~ U N T O  

Conti effettuati sul aH A con una hamiltoniana contenen~e il potenziale neutrone- 
protone con par te  tensoriale n m s t r a n o  che il volume integrale della interazione 
A-nucleone ed i parametr i  della funzione d 'onda son modificati rispetto ai riCultati 
di conti precedenti  basati  su un potenziale totalmente centrale. Si conclude che ~ 
necessa, rio un conto pi5 raffinato per avere una risposta definitiva sulla impor tanza  
delle correzioni tensoriali nell ' ipertri tone. 


