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Letter to the Editor g
NS
Reduction of Nuclear Collision Problems
Among various processes caused by the collision of the heavy particle
with the nucleus, only two cases, namely the elastic scattering and the
capture with -ray mgwmmwoﬁu.WQMw been solved hitherto by mﬁwmwmﬁﬁhowﬁmﬁg
application of ﬁU@,QSmbsS Emoﬁmwwmww method. Nowf¥ it will be shown that

other processes can also be reduced to one body problems in the following

way so as to make 1t possible to apply the exact theory of collision. to them,

First, if only the possibility of the elastic scattering is.considered,

the stationary state,of the whole system will be eXpressed in the form

(g ) (9 g esee@ ), where u 1is the superposibion’ 6f plane afid scatiéred

waves for the impinging partiele, dn the. neutron state for instance, and

with energy W
represents the normal state of the nucleus with atomic number Z and mass

number N., Next, .if the possibilities ofithe excitation of the nucleus to

with energies W B« o 5
owﬁmwmdmﬁmm“ ....ww%umsgo% the mewsﬁwmwmﬁwosiwdSNWm@SHmmuoSo%m

heavy particle, in the proton state for instanece, are taken Into account,

the stationary solution should have ‘the general form
(g g apbeg ) ¥ (g ) (g (O IRET 0 (0 " (g g ceesq )N
+*y (g ) (g g -l + ..., ,

4/ )
where U ,.ee0 a0d V ,.ee¢ Pepresent inelastlcally mowﬁ ﬁmeW®Sw%os waves

and outgoing proton waves respectively and “...ﬁ\%wﬁwmmmﬂd stationary
h Y

L) *Wm,MWoaﬂw ow/ﬁmw %ﬂ%ﬂmsm will be neglected %iﬁ%M@

wanmg%ﬁ ed ﬁ@M Emwawbﬂb_ow cagses. (VP J‘
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In the .above deduction, it was assumed that the scattered or the
emitted particle can. be identified with the impinging particle. In more
complicated case, in which it is*possible that the latter is captured and
one of the particles in the'nucleus is emitted as a neutron or a proton,
similar reduction as above can be petrformed, only 1f:the range of forces
(except Coulomb force, of course, ).between heavy particles are so wEmHH

that they can be replaced by %nﬁﬁﬁowwobm.

Namely, inserting the stationary solutydion of the form

L

/+\H Sohpovywﬁﬁ_@p...@zv t oseme g <_A@_vaA@o@~...@zv S R

2
in the @@Smdwos.ﬁﬁc and integrating with respeect g

\ Qgue-ee @ yrafter hawving

N~ N—
multiplied both sides by Ko = 45 %_\ i OB in turn,: we obtain the
equations
m_.G.o+ Volly + Jos K Vit e = (B ~ Eovﬂo
(4)
¢ o o e o
%@%W@MLWWH%w where .
; .n.A..,: . % ;
wmo-A@0v<.‘AQr0v = w..,wY%@—Q,Pc-O_.ZV < <. AQ.. vf%_ﬁﬂroﬂu,noﬂ.zv.‘Q.@—Q.Q.N-Q@Zw (eSSl
= 3 x 3 ] 5 u 2
on account of the term in V* involving %A@_,@ov.v
2
Further, by integrating @W$ with mespect to qyd, s «.qy 2fter having
2 & ST ea )
interchanged q, and q¢,in va and multiplied by m?A@,@p..@zv“.zo obtain the
remaining eguations
T - r 3F = roif
BE il e SRERRE U SRS (BJ= W, )v, . &
(4)
L] L] . L] L ] h

,; . : 5
mvgE@m%S@OH$E®mSmwbmHSwmdojmbmoow@omS@n_HS<.cwimﬁﬁ@wémws<v

/

g invoving mﬁo,uapv for example, do not contribute to the integral on

i

account off~theiexclusioen jprinciple for the particles in the nucleus.
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