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I. Introduction 

The most widely used method for descril::ing stripping reac

tions is the distorted wave Born approximation (DWBA). In the 

DWBA the transition is assumed to taki! place directly from the 

entrance to the exit channel without any excitution of internal vari

ables of the target and residual nuclei. But if there are low-lying 

collective states the inelastic excitation may W:!ll play some role. 

In such cases the usual DWBA can hardly de scribe the measu

rements. Therefore, it is necessary to include inelastic excitations 

by ~.eneralizing the distorted waves. To this problem many works 
/1-6/ /3/ have been related • In particular Iano and Austern . expan-

ded the stripping amplitude in terms of the deformation parameter. 

They were able to investigate the interference of the direct and 

indirect transitions wthout calculating the generalized distorted 

waves. 

In previous papers/
4

•
7

/ the generalized clistorted waves have 

been calculated by means of a coupled channels procedure. In 

a forthcoming paper/a/ a detailed comparison of this method with 

that of Iano and Austern and with experimentcl data will be given. 

A methodically very similar consideration was made by Iano, Penny 
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between 5° and 175° at E d .. 10.1 MeV with high resolution for 

44 angular distributions represented in arbitrary units. At the 

Rossendorf cyclotron 10 angular distributions between 5° and 160° 

J12/ were measured with Li -drifted detectors at E d .. 13.5 Me • 

Further references are quoted in/
10

//
11

/ and/12
/. 

The angular distributions measured in Rossendorf belong 

to the transitions leading to the levels display·~ in fig. 1. This 

level scheme was taken from/
13

/. Only for the weak transitions 

the errors reach about 10%, for the othE!rs they are within 

the diameters of the circles 1n the figures. Tr e calibration error 

of the absolute value amounts to about 20% for each point. 

The closed lying levels were not resolvHd, These levels 

are joined in fig. 1. by brackets. But from/1
0/, / 11/ and/12/ it is 

known, that the transitions to the 3/2 1/2+ [2()(], 3/2 1/2- [330], 

7/2 1/2- [330], and 1/2 1/2- [330] levels domin.ite in the multiplet 

{see table 1.). The groups leacHng to the states at 3.399 MeV and 

3,408 MeV were never resolved in angular dietribution measure

ments of the ( d, p) -reaction. 

3. Optical Parameters and Scattering Data 

As it is well known the theoretical differential cross sections 

are strongly affected by the optical pa.rametere. A critical exami

nation of the theory used to describe the (d,p) -reaction can be 

carried out only if the uncertainties in the pa.r:~.meters are removed 

as far as possible. Therefore, the optical and deformation para-

meters have to be adjusted from the experime11tal data of the elas

tic and inelastic scattering of deuterons and protons. For this pur

pose the code KASTOR (written by H.S. and H.J.W,) was used. It 
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is described in detail and applied to experimental data in/B, 
14

• 
15 

/. 

This code takes into account all the orders of the deformation para

meters f3 
2 

and f3 
4 

and allows to fit all at once several differen

tial cross sectiom; belonging to the ground state rotational band. 

It makes use of the adiabatic approximation/1
6

/ and containes no 

spin-orbit couplin~. 

The deuteron scattering data were taken from/
12

/. The first 

0+ and 2+ state in 25 Mg were measured also at Ed "' 13.5 MeV 

with surface barri·~r detectors using the thin detector technique 

and an enriched target. Since the 4 + group is sitting on the pro-
+ 

ton edge and was not clearly separated from the second 2 level, 

a search for the deformation parameters f3 2 and was im-

possible in any ca.se. Therefore, the experimental scattering data 

were fitted at fixed values of {3
2 

and f3 4 found by the proton 

scattering on 24 M~ and sicussed below. The obtained optical 

parameters for the deformed Saxon-Woods potential are compiled 

in table 2. The radii r., and r c were used as fixed parameters. 

The experimental :iata and the results of the fit are shown in fig. 2. 

Besides the missing peak at 115° in the elastic scattering and some 

smaller difference~; for the 2+ level the experiments are fitted 

quite well with rec:,sonable parameters. The missing peak could 

be obtained for 1~ 
2

'" 0.3 only but entailing that the inelastic 

scattering at large angles comes completeiy out of phase. 

At the incid•mt energy Ed "' 13.5 MeV the proton centre 

mass energy depending on the Q -value reaches from 14 up to 

17.5 MeV. For E P"' 17.5 MeV Grawley measured the elastic 

and inelastic scattering of protons on several 2 s 1 d nucle/
17 

/. 

His data for the E cattering on 2 4 Mg were analysed by de Swin

iarsky et al./
18

/ ""ith a coupled channel calculation. They found 
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proton parameters which fit Grawley·s data excnllently, as shown 

in fig. 3. The curves in fig. 3 were calculated · Nith the code 

KASTOR. The used parameters are compiled in table 2. The fig. 3 

illustrates the influence of f3 4 • We believe that the proton para

meters found for 24Mg hold for the outgoing channel (25 Mg + p) 

of the (d,p) reaction too, all the more as Antrop::>v et al./
14

/ were 

able to reproduce the inelastic deuteron scatterlng at Ea"' 12.1 MeV 

on all Mg isotopes with optical parameters ver:r similar for each 

isotope. 

The same deformation parameters {3
2 

and f3 
4 

extracted 

from the inelastic proton scattering on 2 "Mg we1•e used for the 

deuteron scattering and for the (d, p) reaction too, because the 

available 2 + and 4 + states in the inelastic proton scattering permit 

to adjust the deformation parameters {3 2 and B 4 

than in the inelastic deuteron scattering. 

much better 

4. Calculation of the Stripping Diffe1·ential 

Cross Section 

For the comparison with the experimental data the angular 

distributions of four rotational bands in 25 Mg vrere calculated 

with the computer code POLLUX. This code written by H.S. and 

H.J.W. calculates the differential cross sections of one-nucleon 

transfer reactions on deformed nuclei. The gem!ralized distorted 

waves were obtained by a coupled channels procedure using the 

adiabatic approximation and taking into account indirect contribu

tions by inelastic excitation of the low-lying rotational levels of the 

target and final nuclei. A more detailed description of the code 
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POLLUX is made in/
9

/. There can be found comparisons to the 

results of other mo:lels and to several experimental data too. 

4.1. The Single- Particle Function for Transferred 

Nucleon 

The bound stdte function of the transferred paricle used 

in the code POLLU < is calculated in a deformed single-particle 

potential of the SaJo.on-Woods type and expanded in terms of sphe-

rica! basis function:; R n 1 1 (r ) 

¢ = o 

,, 

/19/ 

(1) 

where YeA ( r) are he. spherical and X s 0- A the spin functions. 

The expansion coe 'ficients C <0 
> dep~nd on the deformation 

n fJ 
and were obtained with the aid of a computer code written by Ga-

reev and Ivan ova x/ 

The radial basis functions R n e 
1 

(r ) were numerically calcu-

lated with the poter,tial parameters r 
0 

• 1.25 fm and a • 0.65 fm. 

The potential deep V "' 4 7 MeV was adjusted to give the proper 

neutron binding enE-rgy En= 7.33 MeV, A spinorbit strength 

of V "' 4 MeV yielded the right energy level scheme. so 
Obviously, thE· deformation parameter for the single-particle 

wave function shou.d have the same value as extracted by fitting 

the inelastic scattel'ing data. To avoid the uncertainties which 

could arise from this adequacy the deformation parameter in 

x/ We are indepted to Dr. F .A. Gareev and Mrs. S.P. Ivano-
va for making their code available to us. 
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the single-particle wave function has been varied. The coefficients 

for {3 
2 

• 0.45 and {3 
2 

• 0.35 are shown .n table 5. A hexa-

decupole deformation {3 4 was not considered. We see that the 

deformation dependence of the C n f J is weak a~ with the excep

tion of the C 28 I [211 ] the deviation for the most important 
l 2 

coefficients is smaller than 10%. Therefore, we rave given only 

for the band 1/2+ [ 211] the curves belonging t•) the both values 

{3 
2 

• 0.45 and {3 
2 

• 0.35. For all other curves the value 

{3 
2 

.. 0.45 was taken. 

For a comparison N"Jl.sson's coefficients/
201 

in the fj -r:epre-

sentation at {3 
2 

.. 0.3 and those calculated by Rost's coupled 

channels code /20/ and given by Dehnharcit ard Intema/
13

/ are 

also quoted in table 3. As is seen the values :>f the corresponding 

coefficients are mutually very similar. That can be expected becau-

se in the light nuclei the oscillator potential us well as the 

Saxon-Woods potential are a good approximation to describe the 

single-particle levels. 

Rost's code is able to consider quasi sta:iona.ry states 

and in/
13

/ the coefficients of these states with N • 4 from the 

g -shell are given also. Because of the stror 1g energy dis- . 
tance they are not important. The negative pari1y rotational band 

1/2- [330] has an excitation energy of En • :1.4 MeV and the 

spherical basis states of the 2p If - shell ar•:!. partly not bound 

in the potential with the parameters given abovo. Therefore, a com

parison of the coefficients with those of the Nil::;son model is dif

ficult. Nevetherless ,the most important states are bound and have 

very similar coefficients. 
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4.2. Compariscn with the Experimental Data and 

Discussio 1 

In calculating the theoretical differential cross sections no 

parameters have been varied. Also no renormalization of the 

theoretically prec icted curves to the experimental data was made 

in the corres pon :ling figures 4 - 6 and 8. Instead of it in table 4 

are compiled the interesting ratios of calculated to measured diffe

rential cross sections at two angles in the forward and backward 

angle region. Th ~se ratios have the same uncertainties of 20o/o as 

the experimental data. 

4.21. The 5/2+ I 202] Ground State Band 

Our results are shown in fig. 4. The angular distribution 

for the transition to the 5/2+ ground state is described very well 

up to backward .:\ngles. The agreement with the experimental data 

is much better than for all other levels. The transitions to higher 

lying members ol the band are stripping forbidden. That means 

that only indirect terms contribute in the transition amplitude. There

fore, the theoreti :al description of the angular distibution of these 

transitions is a !;ensitive test for the used model. Two higher 

lying states werE· identified but only the 7/2+ could be resolved. 

The general beh :lviour of its calculated angular distribution suffi

ciently corresponds to that of the experimental data. Our predic

tion is too small by a factor of 0.3. The slope at backward angles 

is too strong. 

4.22. The 1/2+ :211] and 1/2+ [ 200] Bands 

Since the 1 heoretical predictions for these two bands are 

affected only by the different C ~~ / coefficients and the Q -value 

it is particularly interesting to discuss them together. 

10 



a) 'I'he J = 1/2 states: 'I'he both measured and all the calcula

ted angular distributions are very similar. 'I'hat ls seen in figs. 5 

and 6. 'I'he general behaviour is reproduced, but the calculated 

curves have rather deep tips probably caused by the missing spin

orbit coupling. 

For the comparison between the two band:; we consider the 

ratios of the corresponding differential cross se::tions 

(2) 

From Satchler's formalism/
22

/ the cross 

proportional to ( c ~r/ )2 with j = J 

section is expected to be 

and the expression (2) 

becomes to 

in this theory. 'I'he difference between the valuEs R 
8 

and our 

calculated ones R illustrates the influence of thE• other terms 

with j f,. J not considered in/
22

/. For the J = 1/2 states this 

influence is small. We obtained at the two valuEs of the defor

mation parameter {3
2 

used in the bound state fur.ction the ratios 

R s ( {3 
2 
= 0,45 ) = 0,50 , R ( f3 2 = 0,35) = 0,·~7 

and for R the samewhat angular depending vc lues 

R ({3 
2 

= 0,45 )= 0,28 ... 0,23, R ({3 
2 

= 0,35) = 0,45 ... ),37. 

'I'hese values are very different from the ratio of the corresponding 
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experimental differE·ntial cross sections R up == 3,3 and our model 

gives for the 1 = 1/2 states no improvement in comparison with 

Satchler's theory, ·l'he proportionality of the differential cross sec

tions to (C ~~/ )2 in this case permits to determine the so-called 

"experimental coeff. cient" 

c I [ 211 l == ( + ) o. 75 and c I [ 200 J ... ( + ) 0,40 
2S!2 - 2Sj2 -

which can not be ::>btained within the usual single particle models. 

b) The 1 = 3/2 states: In our measurement the state 3/2 

1/2+ [ 200] is not resolved from the 7/2 1/2+ [ 211] level, Howe

ver from/
1

0/ at E j = 15 MeV and from/11/ at Ed = 10 MeV it is 

sure that the contr.bution of the 7/2 1/2+ [211] state is almost 

negligible in the f::>rward region. That is expressed by the intensi

ty ratios in table ::. In figs. 5 and 6 are shown our results, Both 

measurements look similar and Rexp = 0. 9 .. , 0,8 is found, The 

corresponding thec.retical ratios R with n£j=1d312 are 
s 

For the ratios R we obtained 

R ( {3 
2 

= 0,45 ) = 1,1 ... 0,6, R( {3 
2 

= 0,35 ) = 0,8 ... 0,6 

which agree much better with R exp 

between the valueE of R and R s 

of the indirect contributions on the 

than R s • The difference 

illustrate the strong influence 

1 = 3/2 states mainly cau-

sed by the great C 
2 8 1

1
2 

coefficients. The ratios between the 

calculated and mec sured differential cross sections in table 4 

and figs. 5 and 6 show a quite well agreement in the forward 
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angle region. The opposite sign of the C 
2 

s i/
2 

coefficients in both 

bands causes the difference in the fluctuation ol the calculated 

curves according to the experimental angular :iustribution. 

c) The J = 5/2 states: For the 1/2 [ 200] band this level 

was not resolved. The theoretical curves are VE!ry different for both 

bands because the corresponding coefficients C 
1 

ct s/ 
2 

are small 

and the influence of the j .f. J terms is strong. 'l'he smooth beha

viour of the experi~ental angular distribution of the 5/2 1/2+ [ 211] 

is quite well reproduced. 

d) The J ~ependence of the cross secti•ms: illustrating the 

J ~ependence of the cross sections all calculated angular 

distributions with the same transferred angular nomentum L = 2 

are represented in fig. 7. The curves have been normalized to each 
0 

other at (J c.M. = 25 • As is seen the J -dependence of the 

cross section is remarkable, and mainly, the results of the consi

deration of the indirect transitions by means of the generalized 

distorted waves. It seems to us worthwile to point at the essentially 

improved agreement attained by the strong 

the J = 3/2 and J = 5/2 states of the 

instance. 

.r ~ependence for 

1/2+ [ 211] band, for 

e) The J = 7/2 state: For the 1/2+ [ 200] band this state 

is not yet identified. The 7/2 1/2+ [ 211] level was again not 

resolved in/
12

/. The transition to this state is s :ripping forbidden 

and therefore it would be interesting if it should be resolved. 

4.23. The 1/2- [330] Band 

A critical investigation of the negative parity 1/2- [330] 

band is more difficult, because its spherical bads states are 

partly unbound in the single-particle potential given in chapt. 4.1. 
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The influence of these unbound states seems to be important, 

but they can not be involved in the prEo:sent program. :The bound 

basis states havE small binding energies which depend sensitivly 

on the potential t:'arameters. Therefore the theoretical predictions 

for this band have more uncertainties as for the other bands. 

In particulat·, the 2pl/2 basis state was not bound in the 

potential under consideration. But it is important because only 

the 2pl/2 state t=ermits the direct transition to the 1/2- rotational 

level. A test calculation neglecting the 2pl/2 state yielded a theo

retical curve completely diverging from the experimental data. The

refore, we tried t') appreciate the influence of this state by admitting 

that it is formally a bound state with an energy 0.2 MeV. For this 

purpose a potenti :tl deep V = 55,6 MeV is necessary. To avoid 

the same difficulti ~s in the calculation of the expansion coefficients 

the Nilsson coeffi :::ients at the deformation f3 
2 
= 0,3 were used. 

Our theoreti :::al predictions are shown in fig. 8, The J = 1/2, 

3/2 states have a typical L = 1 behaviour. Comparing both cur-

ves at small angl ~s we can establish a good proportionality of the 

cross section to he corresponding coefficients ( C ~~: ) 2 with j = J. 
That means the indirect terms arising from the lf basis states 

are small in spite of a very important clf7!2 -coefficient. 

Comparing cur results with the experimental data we must 

remember that all states of this band were not resolved in the 

measurement from other states. The 4,351 MeV level mixing to 

the 1/2- state hae not yet been classified. The 9/2 5/2+ [ 202] 

level mixing to th•~ 3/2- state is negligible for small angles (see 

table 1). In the bc.ckward angle region the calculated cross sec

tions are comparable and the sum of both curves give a better 

agreement with th•~ measurement, 
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Still more complicated is the analysis of the 7/2- state, 

because it is mixed with two other states, the one of them at 

4.055 MeV has not been classified and the second one (5/2 

1/2+ [ 200] ) in contradiction to the data in tal>le 1 has the same 

order of magnitude as the 7/2- state. Nevetherli!SS, the calculation 

reproduces the general shape of the measured angular distribution. 

The sum of the two known states (upper curve) agrees sufficiently 

well with the absolute values of the cross sect on, also. 

5. Summary 

The experimental material displayed in thE present work 

has given the possibility to investigate all knm vn rotational bands 

in the final nuclei 25 Mg . For the analysis of the experimental 

differential cross sections a generalized DWBA model for one

nucleon transfer reactions on deformed nuclei Nas used. Since 

we adjusted the optical and deformation para me· .ers from the elas

tic and inelastic scattering and calculated the l: ound state function 

in the framework of the deformed Saxon-Woods, potential, the gene

ral uncertainties at the choice of parameters are reduced so far 

as possible. 

The generalized DWBA model has given differential cross 

sections which sufficiently well agree with the PXperimental data, 
0 

in particular for small angles. For angles great,?r than 120 the 

calculated values are generally too small. For tr:tnsitions with the 

transferred angular momentum L =0, 1 ,the influence of the indi-

rect contributions caused by intermediate excitalions of rotational 

levels is not important and the angular distributlons are deter

mibed mainly by the direct terms with j = J • In ~>uch cases the de-
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viations of our calculated curves from those predicted by the 

usual DWBA the :>ry arise from the inclusion of the deformed 

optical potentials at the calculations of the distorted waves. The 

transitions with c. transferred angular momentum L;::: 2 are more 

influenced by inc.irect contributions due to the terms with 1 < L . That 

leads to a strong dependence of the differential cross sections 

on the transferred spin J • In case of the L = 2 transitions 

the same dependence has been observed in the experimental 

angular distributi :>ns, so that the agreement between the calculated 

and measured di Ierential cross sections could be improved. By 

the used generalized DWBA model the stripping forbidden transi

tions can be ext:•lained and the single one resolved in the pre

sent experiment "las been reproduced suffiently well. 
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Table 1 

Intensit) · ratios of measured differential cross sections 

to ~ tates unresolved in the present experiment 

unreaolved d() . df) -
etataa angle .7() (I) : 70 { 1L) ref. 

d.~. {.fv,_ 

I: 3/2 112+ 1200 ' 
!... -· 

25° 28 /10/ 
300 18 

II: 7/2 1/2+ [ 211} 130° 14 /11/ 

I: 3/2 1/2- ~30_j 300 33 1 
II: 9/2 5/2+ [202] 900 10 /11/ 

I: 7/2 1/2- [330J 25° 40 /10/ 
300 10 

II: 5/2 112+ {2oo] 110° 2., 1 /11/ 

Table 2 

Values of deutEron and proton parameters found by the elastic 

and inelastic scattering analysis and used for the calculation of the 

diffen ntial stripping cross section 

particle 

d 

p 

\/ ~,.vr 
iJ v ( 

in MaY iii f'm in f'm in MeV in f'm in f'm in f'm(expt) (expt) 

ao.o 
46.0 

1.25 0.77 17.0 

1.22 0.60 3.60 

18 

1.67 0.43 1.30 +0.47-Q.05 

1.27 0.64 1.22 +0.47-o.05 



Table 3 
(0) 

Expansion coefficients C n£J used in the present work compared 

to those obtained by Rost's code and to the 'Jilsson's 

coefficients 

~ Gsren/19/ 

(32 • 0.45 .£2. 11 [Nn/1] neJ 

5/2+ [202 _7 1 d 5/2 1.0 

2a 1/2 0.409 
1/2+ [211] 1d :5/2 0.765 

1d 5/2 0.496 

28 1/2 -<>.749 
1/2+ [200] 1d :5/2 0.587 

1d 5/2 -o.294 

2p 1/2 
1/2- [3:50j 2p :5/2 0.66:5 

1f 5/2 
l:t 7/2 -o.7,4 

Gereev/19/ 
,..... 
,.)2 1: 0.:55 

1" 
'' 

1 .. 0 

o.49S 
0.7,1 
0.466 

-o.724 
0.643 

..0.2'9 

0.6:52 

-<>.767 

Roat/21/ :Nil.aaOil/20/ 
' ,) 

{')2 & Oo35 ('~ = 0.:5<) 

0.993 1.0 

0.548 0.37 
o. 711 0.75 
0.425 0.54 

-0.705 -o.76 
0.665 0.58 
0.222 -o.29 

-o.23 
0.55 
0 .. 20 

-o .. 78 



Table 4 

Ratios of the calculated to the measured differential cross sections 

for all resolved members of rotational bands. The ratios were cal

culated at two angles in the forward and backward region indicated 

in the figures 4 - 6 and 8 by full circles. For the 1/2- [330] band 

the deformatior in the single-particle function were taken to be 

{3 
2 

= 0.3, for .:11 other bands the deformation parameters are as in

dicated. The v:tlues in brackets were obtained using for the theore-

tical crcoss section the sum of the known unresolved 

states 

:fornrd backward 

.Q.li [Nu~A] ] '" -a1~ 1)2 = o.45 1 >2 • o.55 
" &Dg].e_, p2 • o.45 jJ 2 • o.55 

+ - J 5/2 1.2, 1.20 
5/2 L202 712 o.a5 o.~ 

t/2 o.~ 0.45 o.u 0.18 
t/2+ [21t] 5/2 1.01 o.aa o.1, o.t2 

5/2 0.87 0.90 0.21 0.27 

1/2 5.5 5.5 1.55 0.95 
1/2+ [200 1 5/2 0.76 o.a5 0." 0.52 

(0.4') (0.42) 

1/2 0.92 o.2, 
1'/2- [5~] 5/2 2.2 0.49 (0.79) 

7/2 o., (0.47) 0.25 (0.62) 
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{ lf.055 ~ 1/2- -
7/2-1 ~i/2+ 3.969 7/2-

3.903 I (5/2 +) 

{ 3.Lf0B 3/2- 9f2+ ~,..-
3.39.9 - 9/2 + l1/2[330l 

f-803 3/'Z.+ 7fZ+ 
2.736 7J2+ 
2.565 1/2.+ 

1.962 512+ 5/2+ 

1.611 7!2+ 712+ 

0.976 yz+ 3/2+ 

0 58~ 1/2 + 1/2+ 
. 1/2[2111 

OMe V .YZ + !ill+ j zs M 
exp. 5/2[2021 g 

Fig. 1. Experimental level scheme of 2 5 Mg to§,ether with the 
Nilsson denotation/20/. The brackets mark thos? levels unresol
ved in/12/. 
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10 

1 

ZltMg(d,d') 211Mg 
Ed·13.5MeV 
enriched target 

2~1.368MeV 

Fig. 2. Angular distributions of the 24 Mg (d,d') reaction measured 
by/12/ and calculated by the code KASTOR. The parameters 
found are compiled in table 2. 
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2 .. MgCp.p')211 Mg 
Ep·17.5MeV 

, ... -0.05(11 
-0.20(2) 
+ O:tO C3) 

0° 60° 120° 180° 
8cM-

Fig. 3. P-ngular distributions of the 24 Mg(p,p') reactinn measured 
by Crawley/17/ and calculated by the code KASTOI<. The parameters 
are taken from/18/ (see table 2). The influence of f3 

1 
is shown. 
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..0 0.1 
E 

1 

Fig. 4. Angular distributions of the 24 Mg(d, p ) reaction leading to 
the 5/2+ [ 202] bend in 25 Mg. The transitions to the 7/2+ and 9/2+ 
states are stripping forbidden. The 9/2+ was not resolved from the 
3/2 1/2- [ 330 l E tate. The curves were calculated with the code 
POLLUX using th1! optical and deformation parameters from table 2 
and the expansion coefficients obtained by Gareev and lvanova/19/ 
(see table 3). The errors of the experimental data reach , only forthe 
weak transitions, up to about 10%, they are within the diameter 
of the circles for the others. The calibration error of the absolute 
value amounts to about 209{, for each point. The full circles mark 
the two angles fo · which in table 4 the ratios ~ (theo)/ 

d u dO 

dO 
{exp) are ccmpiled. 
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2~ MgCd.pl 25 Mg 
Ed·13.5 MeV 

'Yz +[2111 

-p2•0.It5 
~ --p2 •0.35 .... 
-!:!! 
..0 

Yz ,0584 MeV E 
-~ 1 

jJ 

c: 
-o --l!) -o 

0 

1 1 

o· so· 12o· 180° 
Be"-

Fig. 5. Angular distributions of the 24 Mg(d,p )rectction leading 
to the ~/2+ [ 2~~] band in 25 Mg . 'l'he 7/2+ wa;;; not resolved from. 
the 3/2 ~/2+ [ 200 ] • 'l'he solid lines belong to t:1e deformation 
parameter for the bound state function f3 

2 
= 0.45 and the dashed 

lines to f3 
2 

= 0.35. For further explanations seE fig. 4. 
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2'1 MgCd.pP5 Mg 
Ed·13.5MeV 

X+[lDOJ 

Fig, 6. Angular dbtributions of the24
Mg(d,p) reaction leading to the 

1/2+ [ 200 ] band in 2 5 Mg . '!'he 3/2+ state was not resolved from 
the weak 7/2 1/2+ [211] level. '!'he upper curve shows the sum 
of both calculation:;. For further explanations see fig. 4. 
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21t Mg Cd.plzs tv1g 
Ed ·13.5MeV 

L-2 

Fig. 7. Angular distributions of the L = 2 transition3 to the 
J = 3/2 and J = 5/2 states of both the 1/2+ [ 211] and 

1j2+ [ 200] bands illustrating the strong J -gependence and the 
dependence on the expansion coefficients C~ej (se·e table 3). 
The curves are renormalized to each other at 6 = 23°. 
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211 Mg Cd,pl 25 Mg 
Ed ·13.5 M~V 

1/z-[3301 

'Vz, 't.270MeV 
(+ 4.351 MeV) 

1/z,3.Lt08 MeV 
)(+3.399MeVl 
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ScM-

Fig. 8. Angular dh:otributions of the 24 Mg ( d, p ) reaction leading 
to the 1/2-[330] bc.nd in 25 Mg.No level of this band was complite
ly resolved from oher states. The mixing levels are given in 
brackets. The lowe~ curves show the calculation for the pure 
state of the 1/2- [ ~,30] band. The t.pper ones give the sum of 
mixing states provided that their Nilsson orbit is known. 
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