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AMrack Electromagnetic transition probabilities, multipole moments and log ft values have been 
calculated from many-particle shell-model wave functions in a truncated ld+ 2s4 Id* config- 
,uration space, with a maximum of four holes in the Id+ subshell. The electrrc quadrupole 
transition strengths and moments are reproduced very well in a least-squares fit to 74 experi- 
mental data with one parameter, for the isoscalar effective charge, yielding the values e, = 1.6 e 
and a, = 0.6 e. The results for magnetic dipole transition strengths and moments foflow from 
adjusting two effective reduced single-particle matrix elements in separate least-squares fits to 
17 experimental data in A = 27 nuclei and 21 data in A = 29 nuclei. The average absolute de- 
viations between theory and experiment for E2 and Ml transition strengths are 3.0 and 0.05 W.U., 
while the average measured strengths are 7.7 and 0.08 W.u., respectively. Transitions from ex- 
citeted states above E, = 4.8 MeV in 27_.41 and from some low-lying states in 27A1 and ‘*Si are 
poorly reproduced by the present model. Calculated strengths oftransitions from andogue states 
are given. Previous conclusions about the single-particle character of Ml transitions and the 
collective behaviour of E2 transitions are confirmed. The experimental data of seven A = 27-29 
nuclei are well reproduced in one general treatment with an appreciably lower number of free 

parameters than are required to obtain comparable rest&s in collective modei ~~~~at~ons. 

A possible rotatiQ~al-l~k~ structure of the nuclei around mass 28 has been discttssed 
by several authors le6). S ince many-particle shell-model calculations in the mass 
region A = 30-34 have met with considerable success 7~ 8), it was thought worthwhile 
to extend these calculations to the slightly lighter d = 27-28 nuclei, The electromag 
netic properties are reported here. The excitation energies and ~~~c~osco~~c factors 
are discussed in another paper “). The electric quadrupole moments of ’ 7Al and ‘%i 
as found in a previous calculation have already been published lo). Similar calcula- 
tions for A = 23-27 nuclei of which some have an established deformed character are 
in progress “). 

These calculations are feasible since a wealth of experimental information on 
A = 27-29 nuclei became available recently (see table 1). The wave functions have 
been calculated “) with the Oak Ridge-Rochester shell-model computer programs “). 
The co~g~rat~on space is given by: (l~)4(~p)‘z(ld~)“~{2~~~~ld~~3 with ?zI tn, i-n, 
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= A- 16; IQ 2 8 for A = 27 and 28, whereas for A = 29 the n, 2 9 and the n1 = 8, 
nz = 4, 12~ = 1 configurations have been taken along. The modified surface delta 
interaction 13) has been used as an effective two-body interaction. The copulations 
have been performed for even-parity levels in A = 27 and 29, T = 3 and 3 and 
A = 28, T = 0. 

A sensitive test of wave functions is the comparison of calculated electromagnetic 
transition rates and multipole moments with experimental data. 

The theory underlying the use of effective electromagnetic operators and the fitting 
procedure by which the empirical effective values are obtained have already been 
discussed in detail in ref. “). 

In order to save computer time, ~on~~butions from the wave functions have been 
taken into account only if a$,,, 2 0.0005, where 8, and b, denote the am~Iitude~ of 
initial and fmal state wave function components, respectively. Even for very weak tran- 
sitions the con~ibutions of weaker col~ponents were fomrd to amount to only a few 
percent. Some properties of the wave fnnctions are illustrated in fig. 1 as a function 
of the truncation amplitude. ExampIes of the effect of amplitude truncation on some cal- 
culated transition strengths and one dipole moment are given in fig. 2. These two 
figures clearly demonstrate that a large fraction (X 50 %) of the total number of 
components do not contribute significantly to the transition rates and to the norm 
(Can”) of the complete wave functions. 

The relative signs of the experimental transition amplitudes, which are needed in 

N : number of components 
0,: ompiitude 

0.8 - 

0.6 - 1 

0.01 005 0.1 0.5 f.0 
P truncation ampfltude 

Fig. I. The number of components of the truncated wave functions and the fraction of the total wave 
function versus the smallest arn~~~tude taken into account. The two quantities plotted represent an 
average far the wave functions used for the transitions indicated in fig. 2. The fraction of the total 
wave function is defined as C$‘= I a,2 where a, represents the amplitude of the nth wave function com- 

ponent and Nthe number ‘df components taken into account. 
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Fig. 2. The influence of amplitude truncation on the calculated E2 and Ml transition strengths. Given 
are typical examples of transitions in A = 27, 28 and 29 nuclei and of one dipole moment. The 
strengths differ from those given in table 1 since bare-nucleon g-factors and charges are used here. 

the fitting procedure, are assumed to be equal to the signs calculated from the wave 
functions with bare-nucleon g-factors and charges “). The experimental errors A 
have been used in the calculations with the following restrictions: 

(i) A 2 0.01 and 0.5 W.U. for Ml and E2 transitions, respectively; 
(ii) A 2 25 % and 10 y0 for Ml and E2 transitions, respectively, between the lowest 

states of given spin and parity; 
(iii) A 2 50 ‘A for all other transitions; 
(iv) A 2 5 ‘A and 25 % for the magnetic dipole and electric quadrupole moments, 

respectively. 
The arguments for applying these restrictions are discussed in ref. “). The second 
restriction also reflects the fact that the present wave functions reproduce I32 tran- 
sition strengths much better than Ml strengths. 

It was found that most transitions from the E, = 4.51 MeV, J” = 9’ level and 
the EX > 4.8 MeV levels in ” Al as well as those from the second J” = Of and 3+ 
levels in ‘%i could not be reproduced. Therefore these transitions have been omitted 
from later fitting procedures reported below. 

3.1. ELECTRIC QUADRUPOLE TRANSITIONS AND MOMENTS 

Good fits to the experimental data of 72 E2 transition strengths and two quadru- 
pole moments have been obtained with different procedures. First only one effective 
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Measured [and calculated] B2 and HI transition strengths in A = 27-29 nuclei a) 

Ei -f Ef l~(E7.j /z(w.~.) In(M1j12(lo-2W.u.) 

C&V) 

27Al 
0.84 + 0 

1.01 + 0 

1.01 + 0.84 

2.21 + 0 

2.73 + 0 

2.73 + 0.84 

2.73 * 1.01 

2.98 * 0 

3.00 + 0 

3.00 + 2.21 

4.51 + 2.21 

4.51 + 3.00 

4.58 + 0 

4.58 + 1.01 

4.58 f 2.21 

?Q 

0.99 + 0 

I .70 + 0 

1.94 -a. 0 

1.94 + 0.99 

3.11 + 0.99 

29Si 

1.27 * 0 

2.03 f 0 

2.03 + 1.27 

2.43 + 0 

2.43 -+ 1.27 

3.07 + 1.27 

3.07 i 2.03 

4.08 + 1.27 

4.08 -t 2.03 

4.74 + 2.03 

29A1 

1.40 + 0 

8.8 * 0.6 t7.3 1 
9.1 t 1.9 18.3 1 

t5.8 1 
II i3 D4 I 

0.15 c 0.11[1.6 1 
L4.9 L4.4 I 

7 + 3 r4.5 I 

co.03 to.5 1 

7.4 k 0.7 15.0 1 
co.3 10.141 

6.4 f 0.7 CO.671 

3.4 f 0.9 ro.4.51 

0.18 t 0.09[0.13] 

Cl .o [I.5 I 

CO.06 [O.lOl 

5.9 + 1.6 r9.7 ] 

9.8 f 1.6 c9.2 I 

1.8 i: 0.4 lO.lSl 

CO.9 to.3 1 

3.1 i 1.7 13.6 1 

5.1 t I.5 t5.9 I 

9.8 f 1.4 [8.8 1 

[I.1 1 

9 ? 4 [4.9 ] 

c9.0 p.7 ] 

23 r8 [7.2] 

IO.171 

10.4 * 1.7 r6.8 1 

0.40 I 0.16r3.2 ] 

21 t5 [II 1 

8 2 5 r2.G ] 

1.3 2 0.2 [ 2.4 

8.3 i 1.4 [ 4.8 

6.0 k 0.6 [ 5.3 

2.6 + 0:s [ 0.6 

33 2 IO [51 

20.8 f 1.5 [15 

6.6 i 1.6 [I6 

0.43 f 0.08[ 0.11 

1.2 f 0.4 I 7.3 

2.4 t 0.8 r 0.2[ 

2.2 + 0.5 [ 3.8 

2.2 t 0.4 [ 3.8 

I 
1 

1 

1 

1 

I 

1 

11 
I 

11 

I 

1 

I 

‘I 
I 
I 
I 
I 

1 ( 

i 

3.9 f 0.4 [ 5.5 

<I.0 [ 0.0; 

8 + 2 r 6.3 

13 t5 [ 9.6 

19 +6 [ 2.8 

r 7.3 

2.9 r 0.5 t I.1 

27Si 

0.78 + 0 

0.96 * 0 

0.96 + 0.78 

2.16 + 0 

2.65 + 0 

2.65 -, 0.78 

2.65 + 0.96 

2.87 -, 0 

2.91 - 0 

2.91 + 2.16 

28Si 

1.78 .a. 0 

4.62 * 1.78 

4.93 * 1.78 

6.28 i 1.78 

6.28 + 4.62 

6.89 + I .78 

6.89 + 4.62 

7.38 + 0 

7.38 + 1.78 

8.33 + 0 

8.33 + 1.78 

8.54 + 4.62 

29P 

1.38 + 0 

1.95 - 0 

1.95 + 1.38 

2.42 + 0 

2.42 - 1.38 

3.11 + 1.38 

3.11 + 1.95 

4.08 + 1.38 

0.08 + 1.95 

Ei + Ef /M(EZ) j’(W.u.) ~;Y(YI)/~~10-2i&“.) 

i 
11.5 t 1.4[ 9.2 

7.2 i 1.7[10 

[ 3.4 

8 f 3 [IO 

1.3 -i 0.8[ 3.6 

9 C 5 [ 3.6 

2 C 2 [ 2.5 

[ 0.841 

9.6 5 l.2[ 8.9 ] 

r 1.0 1 

13.2 i 0.5113 ] 

14.7 + 1.3[17 ] 

12 f 3 [ 0.841 

co.01 [ Orn] 

Cl.1 , [ 0.791 

0.7 f 0.2[ 0.521 

C4.4 [ 0.891 

0.32t 0.12[ I.1 ] 

~2.3 r 2.5 1 

co.03 [ 0.041 

2.9 t 0.6[ 2.5 ] 

4 * 2 1 7.0 1 

15 22 [ 7.6 ] 

[ 0.6 1 

1.6 i: 0.5[ 2.2 ] 

I 7.9 1 

7 i 4 [ 7.8 ] 

<I3 t 1.2 1 

34 + 8 [ 8.6 ] 

2.3 f 1.5[ 5.0 1 

1.70 t 0.18[ I.8 ] 

C9.0 I 5.4 1 

5.1 i- 0.7 [ 4.6 ] 

1.1 + 0.5 0.181 

20 + S [45 ] 

[ 9.7 I 

c7.0 [l3 1 

0.03 f O.Olr 0.081 

<O.l r 0.021 

CO.5 r 0.101 

Cl.5 r 0.041 

<0.02 [ 0.031 

CO.03 I 0.031 

5.8 f 0.7 [ 7.2 ] 

4.0 i: 1.2 [ o.ooJ 

4.4 r 0.9 [IO 1 

8 t 2 110 1 

13 i 4 [ 2.5 3 

I7 f 6 [II I 

13 i3 r 1.41 

“) Experimental strengths are taken from ref. 14); see also for 27Mg refs. 15-17),27A1 refs. 18--21), 27Sirefs. 22-24), 

28Si refs. 25--27), 29A1 refs. 28--30), 29Si refs. 31--34) and for 291? refs. 35--37). Experimental information taken 

from references not mentioned explicitly, will be compiled in the forthcoming edition of ref. 14). Calculated 
strengths are given in square brackets. For spins see figs. 3-7. 
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TABLE 2 

Calculated E2 and Ml strengths of transitions from analogue states in A = 27 and 29 nuclei “) 

27Al-zTSi 29Si_29P 

Ji, Ti “) -+ Jf, Tf 1ME2)/2 IMMl)JZ Ji, TiY-+Jf,Tr 

(W.U.) (lo-2W.u.) 

+, -2 -+ 4, 4 0.3 
*, 4 0.06 
$2 t 0.07 53 

t> Q -b 8 0.07 2.3 
+, + 0.09 15 
% 4 0.03 0.3 

3, Q --f $2 t 0.2 
%, 5 0.005 17 
%, 4 0.2 17 

&, $ + -5, Q 9.4 
8, t 0.07 4.6 
n1 2, 2 0.04 

“) Given are only the transitions from the lowest two analogue states to the lowest three T = 4 
states. 

b, The excitation energies of the J” = ++ and ++ analogue states in A = 27 and of the J” = f’ 
and &+ states in A = 29 are calculated 9, as E, = 6.32, 7.78, 8.29 and 9.60 MeV, respectively. 

charge parameter eP + e,, was determined while the charge difference was fixed at the 
bare-nucleon value eP - e, = e. A second fit with separate effective charges for pro- 
tons and neutrons did not improve the results significantly. Finally, an independent 
adjustment of the three most important isoscalar reduced single-particle matrix ele- 
ments, involving the transitions d+ cz d+ s+ f-) d+ and d+ c+ s+, did not provide much 
better agreement between calculated and measured transition strengths than the first, 
one-parameter fit mentioned above. Therefore the final results, given in tables 1 and 2, 
are those obtained with effective charges determined in the one-parameter fit. 

From the least-squares fit one finds for the effective proton and neutron charges 

% = 1.60e and e,, = 0.60e, respectively. From similar calculations in the mass region 
A = 30-34, values of eP = 1.44e and e,, = 0.68e [ref. “)I were obtained. These values 
do not deviate much from the effective charges eP = 1.5e and e, = 0.5e, commonly 
assumed in shell-model calculations for light nuclei [see e.g. refs. 1oS3s)]. 

The average absolute deviation between experiment and theory for the E2 transitions 
given in table 1 is 3.0 W-u., while the average measured strength of these transitions 
is 7.7 W.U. The calculated electric quadrupole moments agree excellently with the 
experimental data, given in figs. 4 and 5. 

3.2. MAGNETIC DIPOLE TRANSITIONS AND MOMENTS 

Results for calculated Ml transition rates which represent improvements over the 
use of bare-nucleon single-particle matrix elements could only be obtained by treating 
the A = 27 and 29 nuclei separately. The explanation given for a similar effect in the 
mass region A = 30-34 [ref. “)I is also valid in the present case, namely that the Ml 
transitions, which have a pronounced single-particle character (see subsect. 4.2), are 
much more affected by the closure of the ld+ subshell than are the more collective E2 
transitions. Another important reason might be the configuration space used, which 
for A = 29 is somewhat different from that for A = 27 and 28 (see sect. 1). 
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TABLE 3 

Comparison between bare-nucleon and effective reduced single-particle Ml matrix elements (in n.m.) 

<I,jfjljMljljlrji)a) Bare-nucleon A = 27-29 “) A = 27 “) A = 29 d, 

value 

2.88 2.8hO.4 

0.75 0810.2 

1.14 2.610.4 

-0.41 -0.4&0.2 
0 0.2iO.l 

11.63 8.9sO.3 10.3 hO.8 8.110.7 9.1 iO.6 
6.90 4.250.3 4.1&0.6 4.3 ho.6 5.710.6 

-1.58 -3.1f0.6 -4 17 1.911.0 
-7.80 -4.2&0.5 -12.8*1.6 -13.8f0.9 -4.3+1.0 

0 1.010.2 -0.7*0.9 1.8kO.2 l.OiO.2 

“) The indices s and v label the isoscalar and isovector parts, respectively. 
“) Determined from a least-squares fit to 48 observed transition strengths and three dipole moments 

in the mass region A = 27-29. 
‘) Determined from five- and two-parameter fits to 16 Ml strengths and one dipole moment. 

The matrix elements not given are kept at the bare-nucleon values. 
d, Determined from five- and two-parameter fits to 19 MI strengths and two dipole moments. For 

matrix elements not given see footnote “). 

Fits to 16 (19) Ml transitions with measured strengths larger than 0.01 W.U. and 
one (two) magnetic dipole moment(s) for A = 27 (29) were obtained first by adjusting 
the four effective g-factors and later with two effective isovector reduced single- 
particle matrix elements (r.s.1p.m.e.) as variable parameters, while the remainder was 
kept constant at the bare-nucleon values. The final results, given in tables 1 and 2, 
are taken from the latter fit because of the smaller number of free parameters and the 
better possibilities for physical interpretation. The values for the r.s.p.m.e., calculated 
from the bare-nucleon g-factors and the effective values obtained from the least- 
scljuares fits are given in table 3. It is remarkable that the values of the ten effective 
r.s.p.m.e., given in column 3 of table 3, which are obtained from a separate fit to 51 
experimental data in the complete mass region A = 27-29 are very close to the bare- 
nucleon values. 

It was possible to diminish the number of free parameters by fixing poorly deter- 
mined matrix elements at the bare-nucleon values. In this way five- and two-parameter 
fits (see table 3) have been performed without spoiling the agreement with experiment. 
The agreement between calculated and measured magnetic dipole moments, given in 
figs. 4 and 7, is good except for the 27Al ground state, although the bare-nucleon 
value (3.74 n.m.) in this case is close to the measured value (3.64 n.m.). 

The average absolute deviation between experiment and theory for the Ml tran- 
sitions given in table 1 is 0.05 W.U., while the average strength of these transitions is. 
0.08 W.U. 
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3.3. OBSERVABLE QUANTITIES 

Lifetimes, branching and mixing ratios, calculated from the transition strengths 
given in table 1 are compared with experimental data in figs. 3-7. The excitation ener- 
gies are discussed in ref. “). 

The signs of the calculated mixing ratios follow from the relative signs of the E2 
and Ml amplitudes. The phase convention of Rose and Brink 3 “) is used throughout. 
The agreement between calculated and experimentally determined mixing ratios is 
very good, especially for transitions from low-lying levels. The calculations are in line 
with the rule 40) that mixing ratios for corresponding transitions in mirror nuclei have 
about equal absolute values and opposite signs. The only significant exception is the 
pair of mixing ratios calculated for the transitions between the lowest J” = 3’ and 
8’ levels in “Si and “P (see fi g. 7). The large mixing ratios in ‘*Si (see fig. 5) reflect 

E&MeV) Jn t,(f s) 
3 48 - ~00--.___. 31; 
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I I 
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Fig. 3. Comparison between calculated [in square brackets] and measured quantities for Z7Mg. The 
experimental data have been taken from refs. 14-17). The lowest two levelsofeach spin are given if suf- 
ficient experimental information is available. The excitation energies are given in a distorted scale; 
the calculated energies are from ref. ‘). Extra spacing between two levels indicates omission of ex- 
perimentally known (even parity) levels. The signs of the mixing ratios are all given in the phase 

convention of Rose and Brink 3g). 
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Transition 

TABLET 

Comparison between experimental and theoretical log fr values 

Ji,Ti+.Jf.G Exp. “) Theory 

27Si + z7AJ +, 4 --f 8. 3 3.55*0.05 3.53 
Q, 3 6.80&0.15 5.24 
S, 4.9410.09 5.12 
S(2), 

; 
5.09&0.06 5.19 

S(2), + 4.51 kO.09 4.72 
“Mg -+ 2’Al +, Q --f 4, g 4.6 10.2 4.19 

Q, 
: 

5.3 10.2 4.42 
zsP + =?Si B, B 3 +, 3.72rtO.05 3.66 

2, +? 4.8450.07 4.72 

g(2), t 4.24hO.11 4.13 
29A1 --f 2gSi $3 ?$ -+ 3, * 5.P9f0.01 4.53 

3, * 5.74hO.05 4.85 
S(2), 9 4.99&0.05 4.40 
S(2), 4 6.16*0.18 4.89 

“) Refs. 14,43-48 ). 

the strong hindrance 41) of dT = 0 Ml transitions in self-conjugated nuclei. The 
fact that the mixing ratio in “Si for the transition between the lowest J” = 3+ and 
2+ levels is small, is due to the very small E2 strength. Comparison of the experimental 
mixing ratios in 27Si and 27A1 for the $‘(2) -+ s”(1) transition is difficult 24), 
because of the uncertainties in the latter for which conflicting values have been 
published 14, 21Y 42)_ 

Calculated logft values are compared with experimental data in table 4. It was not 
meaningful to perform a separate least-squares fit for the p-transitions, ‘because of 
the scarceness of experimental data. Therefore effective Gamow-Teller matrix ele- 
ments for P-decay have been calculated from the effective Ml matrix elements given 
in table 3, by means of a procedure discussed in ref. “)_ The logft values calculated 
with these effective Gamow-Teller matrix elements do not agree significantly better 
with experiment than those obtained with the bare-nucleon values. For /I’ transitions 
between mirror nuclei the agreement with experiment is acceptable except for the 
27Si(s+) -+ 27A1(4+) transition, whereas all calculated logft values for AT = 1, 

fi- transitions are significantly smaller than the measured values (see table 4). The 
difficulties to reproduce observed log ft values and Ml transitions in the present model 
(see subsect. 4.2) are probably related, due to the similarity of the corresponding 
operators. 

4. Discus&on 

4.1. SUMMARY OF THE RESULTS 

Adjustment of a single parameter (the isoscalar effective charge) suffices to produce 
electric quadrupole transition strengths and moments calculated from shell-model 
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wave functions, which agree very well with the experimental data for A = 27-29. 
Slightly worse, but still generally.acceptable, agreement with experiment results from 
calculating magnetic dipole transition strengths and moments based on an Ml opera- 
tor for which two reduced single-particle matrix elements are adjusted to obtain a best 
fit to the experimental strengths for A = 27 and 29 separately, while the remainder 
is kept constant to the bare-nucleon values. The present model does not reproduce the 
properties of the E, = 4.51 MeV, JK = 2s’ level and the E, > 4.8 MeV levels in 
27A1 and those of the second J” = O+ and 3+ states in 28Si. 

The isoscalar part of the E2 operator and the isovector part of the Ml operator are 
the most impo~nt parts [see also ref. “)I. Therefore only the co~espon~ng param- 
eters were varied in the final fitting procedures. The very small E2 strengths given in 
table,2 derive from the fact that the isoscalar part vanishes for AT = 1 transitions. 

The necessity to treat the Ml transitions for A = 27 and 29 nuclei separately is 
clearly demonstrated by the very diRerent corrections to the bare-nucleon reduced 
single-particle matrix elements (see table 3). One finds that the present wave functions 
do not correctly take into account sg f+ s+ and d, +-+ d+ contributions to Ml tran- 
sitions for A = 27 and d% f-, d, and d, 3 c-, s3 contributions for A = 29. The most 
important contributions to Ml transition strengths follow from the d+ f-, d, and 
d, ++ dS single-particle transitions for 14 = 27 and from the s3 +--t s% and d+ ++ d* 
transitions for A = 29. 

4.2. THE CHARACTER OF E2 AND Ml TRANSITIONS 

The collective behaviour of E2 transitions is demonstrated by the smooth curves in 
fig. 2, indicating the constructive interference of many small wave function compo- 
nents. Therefore in a more extended configuration space one will obtain larger E2 
strengths. The single-particle character of Ml transitions is demonstrated by the 
strongly fluctuating curves in fig. 2, which indicate constructive and sometimes de- 
structive interference of a few large components. A more extended cofiguration space 
will therefore not necessarily imply larger Ml strengths. This capricious character 
makes it di~cult to fit Ml strengths to experime~~l data, when they are calculated 
from truncated wave fictions. 

It is also clear from fig. 2 that the calculation of transition strengths from the 
stronger wave function components only, e.g. with amplitudes larger than 0.1 as given 
in ref. 4g), may lead to considerable errors. 

4.3. COMPARISON WITH OTHER MODELS 

The transition strengths and multipole moments from the present calculation for 
27A1 can be compared to those of rotation-vibration ‘) and excited-core “) model 
calculations. In general the three different model calculations reproduce the experi- 
mental facts equally well. The properties of the E, = 1.01 MeV, J” = 3’ level, how- 
ever, are better reproduced in the present calculation. 

For ‘*Si, Hartree-Fock (HF) calculations 3* 4 lead to somewhat better agreement ) 
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with experimental excitation energies of low-lying levels than the present model “). 
However, the best agreement with experiment for these levels is obtained from shell- 
model calculations employing a combination of realistic and ,empirically determined 
two-body matrix elements 50). The E2 strengths for transitions within the ground- 
state rotational band in ‘*Si from the present and the HF calculations 3* “) agree 
equally well with experiment. For the J” = 6+ -+ 4+ transition in this band, HF 
calculations lead to E2 strengths of 15.5 W.U. IDas Gupta and Harvey as quoted in 
ref. ‘“)I and 6.9 W.U. [ref. “)I and th e present calculation of 2.5 W.U. In this respect 
the lifetime of the E, = 8.54 MeV, J” = 6’ level plays a crucial role. There are two 
measured lifetimes reported, leading to two conflicting experimental strengths for 
this transition, of 2.9kO.6 and 9.4k3.0 W.U. The lifetime z, = 58+ 12 fs deduced 
from a DSA 25Mg(a, ny) experiment ‘l) at E, = 7 MeV is to be preferred over the 

Ll = 18+ 6 fs value from a DSA 27Al(p, y) experiment 52) at E, = 2.2 MeV on the 
basis of possible stopping-power problems lg) in the latter. 

The excitation energies of the low-lying 2gSi levels are much better reproduced by 
the modified intermediate-coupling model (KM) [ref. ‘)I than by the present cal- 
culation “). The present Ml strengths for transitions in 2gSi are comparable to ICM 
results if in the latter case two-particle one-hole contributions 53) are taken into 
account. 

It should be mentioned that in the present shell-model calculations the level schemes 
follow from fits to experimental data in the complete mass region A = 27-29 with 
only four free parameters. In collective model treatments the level schemes, transition 
rates and multiple moments in general follow from fits to the experimental data in 
one specific nucleus, involving at least six free parameters, which is about a factor of 
three more per nucleus than in the present calculation. 
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