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II. EXPERIMENTAL. ARRANGEMENT AN H ")ATA ANALYSIS. 

Lifetimes were measured with ;••. plunder apparatus similar to 
the one described elsewhere . The target consisted of a 250 u£ CIT." 
thick layer of Zn,P evrporated onto a 1 mg. cm'" thick Au I'oil. 
A thicker circular Au foil . of 5.2 cm diameter, was used to stop 

19 
the recoiling nuclei. A 47-MeV F-beam from the MP tandem Van 
de Graaff was used to populate the levels of interest. The y-ray spectra 
were measured with a 3 . ! cm Ge(Li) detector at 0 with respect to the beam. 
Under actual running conditions, the resolution width of the Ge(Li) 
detector was I keV for a 88-keV y-ray line. 



where "C is the mean-life of the level under study and N a normalisation 
constant -or each value of D. In the present experiment, ..amparable yields 
for the n2p and p2n evaporation processes were observed. Since only 
0.1 ^ of the 0-decay ?' of "*'v is feeding the 1 bO-leV level in 4 / T i , 
this may not be the main process producing the background. If it is 



supposed that background is duc to the y - r.-i.rii.iti- ,r, : 
whose lifetime is short compared UJ I he '.rar.su tin. 
in the target material, the quantity Ce m ?>.. 1 
by a. constant. The peak area : is invert !,v Kc J. 

' ' s 

and the sum of both peaks =iri-,<; -,-. IM . 

area were fitted with the following for 
-I'D v c 'i'l -a 

.''(I 

d = d - D, "C and C being the free pa rameters . The solid mrvc ;•. 
the right half of Fig. I cor responding to TZ - ~A-i ±_ZZ pz^c 
represents the best fit for the 1 60-keV ievel m "! Ti. Tins i'.!c:in-.c 
value is in agreement with the values TT - Î20 *_ 1 00 ps and 
"C " 29'1 ± 24 ps obtained by direct timing ' ' . 

Only the ur.shifted peak lor 1-th —*• oB keV y-;rar.s;i;-in ir. V --••, 
analysed, due to the presence of another strong line in the y-spectrurr 
near the shifted peak. For each plunger setting, the area of the 
unshifted peak was normalised by the constant N which was deduced 
from the 'Ti data and Ec . 1.3). The normalised areas vc rc i:'.n.-\ AH>; 
the following formula : 

o '- 1 -

where K is a normalisation constanL indépendant a1' D. The value found 
47 for * by fitting the Ti data was taken as a constant and only three 

free parameters were left : K , 'G and C. . The de-.a*- curve for t"r.-= 
58 keV y-tran-ition is shown in Fig .2 . T' c fi: to the data yields a 
value of G" = 630 +_ 1 30 psec. 
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The X-ray peaks from a Ph impurity were o'lscrvi-c ;r. the- -, - sped: 

The KO,)-line is rlearly seen in the left side of V'.£. 5 which displays 

the y- -ay data for the RH-keV t rar.siuori in " ' V f n - three plur.ee.-

distances D, The peak in the middle of the spectra is composed of 

both the unshifted 8K-keV -, -ray and the Kl^ i - lu .e i r o n Pb. Therefore 

only the shifted component I was ar.alvsed. The feeding o: the HH-V.r.V 

level '-vas almost cempi^eiy due to the '•••> keV y-transition. Or.lv -i 

few percent of the feeding arose from the S^-keV levé: whose mean-life 

is 90 psec. l%narir.£ this sm.tlï -r.:.-: •••:l:->r.. the .non;ii!.S'"i •.:.:<:• r. >j • • ••«; 

[ were fitted by the following formula : 

^ r .fD.'vC. )'! - > v c . :^ , 
I 

1 • 

where the index I and 2 refer to the '• '•' -*••'•' '•-••••' - •. -< -r • V levei 

respectively. .•'. :rst fit with K', C, ar.t! "C, as free parameters, 

yielded values of T. - '•!*• psei and "C, I. 2-•-.s>ec. A second fit 

with only K' and V -, as free parameters yielded a value of 

X = I .23 ± 0. 1 fa nscc. 

The e r rors on the lifetimes include possible e r rors due lo 

de-orientation effects. These additional e r ro r s , whose maximum 

values ranged from 2 "o to 5 "'" , were evaluated using T,q, i23' 

from Ref. 10. The parameters ^ and .v,. of this eauatior. *nerc 
K 11) 

determ'ned in the same way as Brown >'i t-. 

3. CONCLUSIONS 

Mean-lives of TZ = 1.23 + 0 .16ns and 77 ^ 0. o3 •*• 0. I 3 ns 
. - , - 47 

for the 88-keV 5/2 and M6-keV 7/2 states in V are obtained in 

the present work. It should be noted that the lifetime value for the 

88-keV state is in slight disagreement with an earl ier upper limit 

of 1 ns obtained by the pulsed-beam technique in the Ti(p, nv) reactic 

http://plur.ee.-
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Titbit- I s u m m a r i e s tht- re-iui.eii t r . ins m<;r. pr nb.i-,: 1: t: us dcduc ed f rom 

p r e s e n t w o r k . T h r d ipo ie l î i i r a t u - r o: the =• 1 * • L : r ir. s itiot, :s 

known f r o m .1 c o n v e r s i o n 1 ueiYu '.ont :iiC..v:ri;inL-nl ' " . J" he 7 ^ - * ; 

E2 t r a n s i t i o n s t r e n g t h 1a ohiaini-rf bv "ismn tht- U : < ; H T : I I H T , U ! ^r . int .h: . ic 

of 0 . 01 6 +• 0. 00^ for lli<- U I . - ' K O V leve l to u r o . m : s t a t e •:c...%-. The ~ 2 

MI t r a n s i t i o n r a t e : s c a l c u l a t e d .iBSLmini; tb it .r.t- ( o r f s p L L a i m ; ! ' .•£. '• 

It h a s been show-i ;r ; .1 p r t ' vu , . : s w u r r " ;r-..ii AI.CTFMS the 1:'.. _, :JI >'.'. r •.-

( c a l c u l a l i o n A) fa i l s to r e p r o d u c e the ex i ' . t a t iu r . e n ^ r ^ t ' s 01 the low lyir-.i: 

n e g a t i v e p a r i t y s t a t e s , a ' l r a m a t i c . i l change o a - u r s when I : , , ' 2 p 1 , 2p.t } 

c o n f i g u r a t i o n s < o ik -u l . i i ion V>) - ire . i lso a l l a ^ i - ' l . T h t s.<ni.- I r e n e is o b s e r v e r ; 

f o r the c a l c u l a t e d t r a n s i t i o n p - o U i b i U t ; ^ r o o r i c i :n t.-.ble I . It -*-.!! bo 

d i s c u s s e d in .1 f o r l hco i rune p a p e r devo ted :o ... d e t i : l e d shel l m o d e l st-jriv 

c o v e r i n g 1 f_ , con juga l e ? . i i r = , i » i l i ; i i ; n t "* '.' ,ir/: ' ' C r ' ' . 

T h e a u t h o r s would l ike to e x p r e s s tbc-.r -.up rt-, 1 ,1 :or. to R . V r . n ^ M 

for s t i m u l a t i n g i o m - n e n i s . 

http://'lramatic.il


. T a b l e I s u m m a r u e s the r e d u c e d t r a n s i t i o n pr r.b..-.: 1:11 L-S fJedut ed f rom 

p r e s e n t w o r k . T h e d ipo le i h i r a c i e r o: Hit* *> -i » > 2 t r m s i t i o n : f. 

. known f r o m a c o n v e r s i o n coef f ic ien t m e a s u r e m e n t ' ** . f r i t 7 J - * ; 

E2 t r a n s i t i o n s t r e n g t h is ohi.nni.-d bv >isin« the i':<:K'r:mLT,ta! ur.mc.hi.-ij; 

of 0 .01 6 + O.OOS for tin- 1 41.- ko V leve l to « ro ' .nd s l a t e d e . a v . The ~ 2 

MI t r a n s i t i o n r a t e i s c a l c u l a t e d a s s u m i n t ' 'b i t .ne torr*-spur.Qini; ! ' . £ - • 

It h a s been shown in .t p r e v i o u s work that ' * i . e r e a s the 1:. , _, p i . 

{ca l cu l a t i on A) fa i l s to r e p r o d u c e the e x c i t a t i o n e n t r i e s of the low lyin 

n e g a t i v e p a r i t y s t a t e s , a d r . in i a t i c . t l change o c c u r s when I : _ , , i 2 p , 2p 

c o n f i g u r a t i o n s ' c a l c u l a t i o n H) -ire . i lso a l l o w e d . T h e s a m e t r e n d is o b s e 

fo r the c a l c u l a t e d t r a n s i t i o n p r o b a b i l i t i e s r . - po r t ed :n t a b l e I . It w-.M bo 

d i s c u s s e d in a f o r l h c o m i n e p a p e r d e v o t e d to .•- d e t a i l e d she l l m o d e l s tud 

c o v e r i n g I f . , con juga l e p a i r s , iru ludn,, . "' V an<: " " c r ' ' . 

T h e a u t h o r s would l ike to e x p r e s s t h e i r ; p p n-i : ,t;o:-. *.n k . V re«-m. 

fo r s t i m u l a t i n g c o m - n e n t s . 

http://ohi.nni.-d
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< ' 
Table 1 . 

Experimental and theoretical transitu 

Tr,\nsilton cha rade IU-.lu<c.l Iran 

5/2 . 3/2 

7/2 > 5/2 

7/2 -> 3/2 

W 
^ 

Kxp. 

0.07 +_ 0.01 

0 . -1 S *_ (1. 0') 

îi =, t i n -

Call . A Cale. B 

n . o i 0.0 7 

0.0? 0.07 
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1 , Recoil-distance data for the I (SO -keV —» ^ . s . \-\ ran-mi cm in T: 
" The left portion of the h^ure displays \ -spectra taken at ihrte 

diffcrent plunder distances M mm!. The right portion of the figure 
is a semi-logarithmic plot of I (I - I I versus D. The solid cur 
represents the best fit of Sq. '4. to lh<: data. 

' 2. Decay curve for the Ufi-keV — KH-kcV ^ .transition in ' ' 'V. The 
solid curve represents the bust fil of Eq. | fi) to the data. 

i 3. Recoil-distance data for the US -ke V - » c . s . ; - îrans. non in ' \ 
• The left portion of the figure displays «.-spectra taken at three 

different plunder distances D(mr;*.j. The X-ray lines are due to 
a Pb contaminant. The right portion of tha :;i;u._" is a sen"i-
logarithmic plot of I versus D. The solid curve represents the 
best fit of Eq. (6) to the data. 
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