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In the stripping reactions on deformed nuclei the excitation by 

incident and outgoing particles of the low-lying rotational levels in 

target- and daughter nuclei leads to the multi-step feature of the pro

cess. In a previous pape/
1

/ the differential cross section for A ( d p l B 

stripping was obtained, where, using the adiabatic approximation, rota

tional levels of nuclei A and B were taken into consideration 
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is the overlap integral of the r·ndial functions of the t•elative motion 
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nnd bound sk"\!e "fn"' --4-r-- (upp0rhncd tndex:es refer to the deutet·on 
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channel). The .relevant distorted waves II' P and II' d are for the 

deformed nuclear field, This leads .immediately to coupled channel 

equations/2/ for radial functions with the appropriate asymptotic form 

R'fr·• 2n (-l)f' e
1tlf.' (krl-

1
[(Ff + iGf) Bu,+ Sff'(Ff -!Gt) 1 

(3) 

-m - li f' IUf' - -I -- - - m - -Rff• "'[w(2f'+l l1 I e (krl ((Ff+iGf l~{•+S'ff•<Ff-1Gfl1. 

... ... ... 
Selection rules for the angular momentum transfer J ( J • J8 - J A 

and its projection on the nuclear simmetry axis n • K8 - K A follow 

from eq, ( 1). In general the . angular momentum transfer J does not 

coincide with the nonconserved momentum i of a neutron, captured .. ... ... 
on the Nilsson orbit ( j • f" + s ) • The well known result of ·Sat-

chle)3/ (in our terminology it 

0

is one-step stripping) follows from 

eq. (1) if !;.he central field distorted waves are used U .2 '~ f • f '; 

'\'£ • • Rr ; iif • • R f ) . In this case the cross section consists of 

the kinematic part and an S -factor of the · form 

--. 
2 J + 1 -t 

SJL • 2/ 1 ( 1 +BoK ) [(J J K {} 

· n ~ (4) 
J K ) C 1 
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where 

(4') 
n c • I a A( L 8 A I I J n ) • 
JL A L n 

Now the momentum transfer J coincides with the neutron momentum 

i and we are forced to consider as coserved. 
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The evaluation of the terms f 'lo' L in the cross section ( 1) 

which are due to nuclear deformation is rather difficult because 

the coupled channel equations must be solved. Therefore for quali

tative (and sometimes for quantitative analysis) one can transform 

eq, (1) using the diffraction approximation. In this approximation we 

assume "blackness" for the. region inside the nuclei A and B 

(f,f' ... <~ • kR » 1) and that transferred angular are small as 

compared with the relative motion momenta 

f, f' ... ~· fu » L, f" ... (5) 

Then in computing the radial integral (2) and eq, (1) the asymptotic 

(3) and the approximate formulas for certain Clebsh-Gordan coeffi

cients can be used, In this approximation the scattering matrix for 

the deformed nuclear field 1f· can be simply expressed/
4

/ through 

the central field Sf -matrix. In this way the differential cross section 

for diffraction stripping can be obtained/
5
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It may be seen from eq. (1) that the amplitude is a superposi-

tion of many ··.step" stripping amplitudes (s). Therefore the spectro

scopic s -factor cannot be extracted from the cross section. It is 

obtainable only for a particular one-step stripping. In this case 

t<p (0) coincides formally with Dar's amplitude of the diffraction 

stripping on a spherical nucleus/
6

/ and cfr( I) is the usual factor(4'). 

Now we estimate the order of the quantity involved and reveal the ty

pical angular dependence of the step-amplitudes contained in the 

stripping cross section (6). For simplicity we consider only one term 

Af Sf (xl 

by one ( 

in eq. (9) i.e. we suppose the major contribution is given 
- "'-1 a /6/ 

d or p ) channel. Then with A ., f exp (-T f ) and 
e 

fo+.i(xl -f fs 
Se=p(f) .;w'f/[1+exp A ] , where .i(xl•fov'-i,;-{3 P2 (x) 

and using the poles of stle± -fo + iii"A +A (x) we obtain for 

0 -~ 1: 

-wA(0) 1 
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SinO 0 
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(11) 

(wlwn both tenn;; in (9) are taken into account, the amplitude (8) 

is thf) sum of the two terms of type (1 t)). The pat"arnelecs (}
0 

<Hld 

cf> ace given by u (f± l a f1 <to> + ~9. [A (x) + luA ];P(f± ) .. p <fohxp(tl</>l. 

However, they can be considered as arbitrary nnE>s/
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/. 
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The integrand (11) contains the deformation parameter {3 and 

under the condition f3fo « 1 can be expanded in power series 

in {3. Then 

(n) ( R f . I 5 n-1 

1L lO) • consl (-l)L -p o vnr l 
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whence the phase rule follows: for the n -th stripping step the phase 

shift is (L +n-1 l r where L is the angular momentum transfer. 

As an example we consider the reactiqn 24 
Mg( d pl 25 Mg 

with transition to the rotational levels 5/2+ (g.s.) and 7/2+ (1.61MeV) 

on the orbit /202/5/2 +. In this case the Nilsson coefficients do not 

vanish only for .f"• 2 therefore it follows· from eq. (7) that the usual 

one-step stripping cannot be realized to the level7/2+. In the first 

order of perturbation theory (eq. (12)) one-step stripping(n • 1) is 

possible to the 5/~( L~) level but two-step ( D • 2 l takes place to the 

7/t (L• 4) level •. In fig. 1 these cross sections are given by the dotted 

lines and, as is seen, they are out of phase. The dash-c;iotted lines 

are for the case when only two levels in each channel are taken 

into account (eq. (11) n • 1,2). (The same approximation has been 

used elsewhere/9~. The solid lines represent the exact calculations 

(eq. (11)) in which all the stripping steps are taken into account. It 

is clear that the exact calculations violate the phase rules. More

over, the strong difference in shape and in absolute value between 

the exact and approximate cross sections indicated that the use of 

the deformation expansion and of the restriction to the nearest strip

ping steps/
9

/ seems to be incorrect. 
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F'ig. 1. Differential cross sections of the diffraction stripping on a 
deformed nucleus. Exact calculations (solid lines), calcula
tions by the perturbation theory (dotted lines) and by the 
two-level approximation (dash-dotted lines) are shown. 
Parameters are i 0 = 101 .\= 1.0, (J 

0 
~0.1 1 (J 

0
a i• 0,314,/3 a0.3. 
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