
TV5_*O ^ o v i c -rs",I •> 

Submitted for publication in Nuclear Physics A. UM-P-81/13. 

~~I 
GYROMAGNETIC RATIOS OF LOW-LYING EXCITED STATES IN THE EVEN 192-133pt ISOTOPES; 

EXPERIMENTAL MEASUREMENTS AND THEORETICAL PREDICTIONS 

A.E. Stuchbery, C.G. Ryan, I. Morrison, and H.H. B^iotir. 

School of Physics, University of Melbourne, Parkville, Victoria 5J?2: uitralia 

UNIVERSITY OF MELBOURNE 

SCHOOL OF PHYSICS 

PARKVTLLE VICTORIA AUSTRALIA 



U N I V E R S I T Y OF M E L B O U R N E 
FarkviMc Victoria <W>=>2 Telephone Ml 5432 Telegrams Uni Vclb Telex SOKtfi. 

S C H O O L O F PHYSICS 

CHAMBER OF MANUFACTURES 
CHAIR OF PHYSICS 

Professor H. H. Bolctin 

HHB:mc 

April 28, 1981. 

Dear Colleague: 

You will note on page 8 of the enclosed preprint 
that we have reported agreement of our measurements with the 
Rutgers parameterization15) of the enhanced transient field. 
In an earlier preprint1) on the g-factors in 1 9 8 P t we reported 
similar agreement. 

This agreement was, however, illusory. We assumed 
for both sets of measurements that the Fe foil thickness was 5 vim, 
as listed on the foil packet obtained from Goodfellow Metals. We 
have since measured these foils via Rutherford scattering to be 
6.4±0.3 um (or 5.0 mg cm" 2). 

The thickness of the Fe foil is immaterial for 
relative g-factor measurements using identical foils. However, 
from the point of view of the parameterization of the transient 
field, a knowledge of the foil thickness is of great importance. 

Using this, now, 6.4 ym Fe foil, the (A9/g) 
measurements for 1 9^pt and 1 9 8 P t arc not compatible with the 
prediction of the Rutgers parameterization. However, our (AO/g) 
measurements are wholely consistent with those of other authors who 
have measured the precession of the 2!->0j transition in 1 9 6 P t in 
the transient field. 

H.H. Bolotin. 

00 



fi>r I'id'Zic-iiticK {•>: '.'ucZe::r th^ricr A. UM-P-E l /13 . 

(Vi:OM\GNi:TIC RATIOS CF LOW-l.YIN.l ••.XCITED STATi.S IN T ; : EVE'-' 1 9.''' ! 'J -. ISOTOPE.'; 
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Abs t r ac t : The nyromajMiet JC i . i l iov c i far 7-, and 1 j Ma te : in 

1 9 6 P t were measured r e l a t i v e to tha i of i t j 2j l e v e l . The 

t h i n - f o i l IMPAC technique wu-; employed u t i l i z i n g the enhanced 

t r a n s i e n t hyperfmc magnetic f i e l d p r e s e n t a t the nuclei of 

swi f t ly r eco i l i ng ions t r ave r s ing Tappet i zed ferrcnignot/ .c 

m a t e r i a l s . The .s ta tes of i n t e r e s t were p'.".'-l ~-~*-u by C;'-.-"T.'? 

exci t a t i o n -jsir.s bea:.is of 220-MeV Sr'.\"i JOI-.S. i ; r ~(2<; ::.';. -. n ;: • 

0 .326i0 .014, :he p re sen t DC;:SL:: eT,c-::tr. y ie lded ;•''.' j - V .?•': V,. :•• 

and g(4 ; ) = G.3-'.:0.05. The.->e r e s u l t ? ..no those reported by 

p r i o r workers for the t j-factorr of cor rc ;pondj r^ l eve l s in J < ? " ' ? t , 

1 9 "*Pt , and i 9 9 P t a r e used to t r a c e the sys temat ica cf the 

magnetic moments of these lo^- ly j : . ; . l o . e l s i"; the even ' ' ' ' " : ' c P t 

i s o t o p e s . We have o l s " c a r r i e d ';.„'. 1 :i".c-ra.it; \ • I'.K.'.O Appioxinat ion 

(IBAj model-ba .c-'d c a l c u l a t i o n s of tr.c ; ; - r :u t 

Tiie exper inenta 1 a c ! r i.i.^rer i •:-.!] r c ra j '.:• .-ire 
o: t" i:- c , ; :at( 

r."*are — in d e t a i l 

NUCLEAR R!:A;:TIO.M. ' " ' s't (N'I , ; ;• . '» • " , ; ( . , , : : ; , , : . ; , n = :2o Mev, 

e n r i c h e d t a r g e t ; i tf . i ' , ;ni ' i! '•» (. i •, 1J: j in c i i . u .:..-d t r ans i en t f i e l d 

po l a r i zed Fe, p a r t i c l e - - ? co in . ('educed i'.yi inagnctic r a t i c s 

+ • i T 22» 4 1 Pt . I LA c a l c u l a t i o n s ; p r e d i c t e d stauiC dipole 

moments of corresponding s t a t e s in even 3 9 < ; 1 9 8 P t i so topes 

Exper i s en ' a 1 - theore t ica l comparison. 

http://c-ra.it
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1 . I n t roduc t i on 

13 In an e a r l i e r p -pc r , both our exper imenta l 

measurements and I n t e r a c t i n g Boson Approximation (1BA)' 

icodel-based c a l c u l a t i o n s of the gyromagnetic r a t i o s of the 

2it 2 2 , and 4j l e v e l s in 1 5 8 P t were r e p o r t e d . In i t , wo demonstrated 

t ha t i n the near -0(6) l i m i t i n g IBA symmetry, with the 

inc lus ion of a small symmetry-breaking Q'Q f o r c e , t he gyronagnet ic 

r a t i o s of t h e s e l e v e l s were p r ed i c t ed to depa r t froin 

constancy to a small e x t e n t ; our experimental r e s u l t s were not 

i n c o n s i s t e n t with t h e s e p r e d i c t i o n s . The parameters 

of the i n t e r a c t i o n s used in these c a l c u l a t i o n s were th* sa-ie as 

had been shown by^ Bolo t in e_t al^. t o account well fo r bet:, t he 

measured abso lu te and r e l a t i v e B(E2) t r a n s i t i o n ratc=> ar.u ir.c 

Q(2j) of the even 1 9 u _ : 9 9 P t i s o t o p e s . Within t:v? con tex : of 

these t h e o r e t i c a l c o n s i d e r a t i o n s , Stuchbery et_ a_l_. showed 

t h a t in the l i g h t e r P t isotope-; (where the degree of symmetry 
•7 0 1 

breaking i s expected t o be g r e a t e r ' ' J than i n 1 9 s P t j t h e 

p red ic ted depa r tu re fron constancy of the g - f a c t o r s might be 

iv.pecU'd to be somewhat l a r g e r . 

In order to oxar.ine the ex tens ion of t h e s e co r . s ide ra t ions 

s j t . i i i i c HI sonc of t he l i g h t e r even Pt i s o t o p e s , t h i s paper 

pii 'bcni ' . the resvi l ts of our experimental measureaents of t he 

i:> nrniHgrtetic r a t i o s of the 2 j , 22, and 4^ s t a t e s i n 1 9 6 P t . These 

f indings a r e conbinecl with the e a r l i e r ncasu rcnen t s ' c f t he g - f a c t o r s 

of the corresponding l eve l s in 1 < 3 8 P t and those r e p o r t e d "* ' for 

192, l ' " . p t j n o rder to t r ace the sys tcmat ics of t he g - f a c t o r s 
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of these levels in the even 1 9 I ' J 9 a p t isotopes; 

these resu l t s are compared with our theoretical p red ic t ion . . 



3. 

2. Experimental procedures 

The g-factors of 2 2 and 4j s t a t e s 

r e l a t i v e to that of the 2j level i n 1 S £ P t were determined 

experimentally u t i l i z ing the enhanced t rans ien t hyperfine 

magnetic f ie ld observed to be present a t nuclei of ions 

swiftly recoi l ing through magnetized ferromagnetic f o i l s . " ' 

The nuclear s t a t e s of i n t e re s t were pzz-'.zzei by 

multiple Coulonb excitation using 220-MeV-5 ?Ni-"* ior. i ; — ; 

from the 14'JD Pelletren tandem accelerator at the Austral ia: 

National University. Virtually the sane experir.e.-.tal par t iculars 

pertained in these measurements as in cur e a r l i e r invest igat ion 

of the g-factors of the corresponding s t a t e s in - ^ g P t . •' We 

employed a t r iple- layered target composed of an i . l i O . l v.g a s " 2 

layer of Tt (enriched to 97.5* in i 9 3 P t ) electrodeposi ted on a 

y> »mi thick annealed Fc foil which was backed with an evaporated 

l;iyi:r of Cn MS v?. thick. 

To provide coth good heat conduction £-*ay fri.T. the 

In !:• spot anc a<!ded r.cchanical support, an add i t i ; r . ; l 2J •_•:-. 

Jim >.iiuiirj oi Cu wa< p.aced in intimate contact with the 

tl< ;t.'Mst rt-iiii: side of the target sandwich. 
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The t h i n Fe f o i l , t r i , l e - l a y e r e d t a r g e t techi:-.::•• 

employed in t h i s work to measure the g- f ac to r s c f the states, of 

17 IK*1 

i n t e r e s t has been descr ibed in d e t a i l e lsewhere ' As 

u t i l i z e d , th» exc i t ed Ti ions r e o u i . d through the t h i n le f o i l 

to s top i n the evaporated Cu s t ra tum which a l s o serve . ' a . :i bex-r. 

dump. Since the I't ions tiv.ver M-,I tliv I-e fo i l and o r . e to r e s t 

in the p e r t u r b a t i o n - t r e e Cu bacU' ig , they were not sub jec t to the 

s t a t i c f i e l d in the ferromagnetic f o i l . 

Four "v 60 era3 Ge(l.i) dctt-cterr. were employed; t%o 

placed 5 . " era from the t a rge t a t *\10 re ti. • .:: r c c t : r: f *."_• 

bean; anJ two at 7.5 era from i t a t ±2~> . taci> j . - . : t r r r rvJc-.l the 

2*-0*(335 keV). 2 ^ 2 ^ ( 5 5 5 keV) . and 4 % 2 * ( 5 : ' "•.•:-• , acc::_ ; - - ? 

ir. 1 5 s o P t ir. coincidence ; . i th bc:~r p ro jec t lie.- j . i cksca11• : :c i::to 

a conncr. annular s u r f a c e - b a r r i e r p a r t i c l e det'.ct-.T th.-.t : : i tended 
o the angular range 147-166 a t the t a r g e t , in t h i s a r r an^enen t , 

even t s were recorded for ! 5 t T t ions v.r. Lrh r e c o i l e d in a forward 

cone of h a l f - a n g l e t 7 wjth a:; nvor.u,v vj-iocity v/c - 3..'i,. 

A pc l a r i zi r.: f i e ld of 1>(U wc WJ :. \ : :>I ;eJ to ti.? Fe 

f o i l (in t:it r>l::ne of~ the f o i l , r,orir.:/: to t::t b ra ' , d i r c . - t i c O 

which wc ir.ji-: ib.-jn ;.>'f\;u:ir'- to j ' i : l ly - , . i tura:e i t . !•' -•-.-.frying 

the f i e l d at fr. >;uj:;t , m ery.u.s , .> , t c . i f - e n c r ? we:\- :n;niniiccl, 

and the r e c o r d s ! ficl.:-u;> ff) ;tnd f i eld • (!'.••.•.-i (O ('.•'• t.?. were 

a p p r o p r i a t e l y n o m a l i zed; the f i e l d d i r e c t i o n wa:i f i i : p c i 

a f t e r a p r e s e t number of backsca t t c red ions from th.e t a rge t were 

r e g i s t e r e d in the s i n g l e s spectrum of the annu la r d e t e c t o r . As 

r e l a t e d jr. our e a r l i e r pub l i ca t i on , beam-bending e f fec t s were 

n e g l i g i b l e ( i . e . < 0.09 mrad). 
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The unperturbed angular d is t r ibut ions cf the 

t r ans i t ions of in te res t in 1 9 C P t were rot measured c ^ r c c t l ) , 

but were calculated for our geometry in a straightforward 
191 manner using the Kinther-de Boer cu l t ip le Coulonb exci ta t ion 

code with the matrix elements obtained by Bolotin et_ a_ĵ . ' and 
201 the previously reported measured E2/MI rnult ipolari ty s-.ixirt^ 

r a t i o , 6 = -5.2+O.S. [A s i c i l a r calculat ion employing the 

matrix elements provided by these same workers gave 

predicted T-ray angular dis tr ibut ions in 1 9 3 ? t in excel lent 

agreement with experiment ' for the saie ^zz-zzry.1 

For a given unperturbed Y-ray a r p i i - r i i s t r i b u t . : - . 

W(6), i t can be readily shown that the count!::;.; r a t e , \ , re:~rded 

by a £a,-3C3-ray detector at a specified distance frc.-? the target 

is most sens i t ive to the t ransient field-induced angular precession, 

&6, of tha t d i s t r ibu t ion when located at tha t angle e to the beam 
T 

such that £2V i s a maximum [S is the logarithmic der iva t ive cf w(0}]. 

For the ta rge t - to -de tec tor distances of the Ge(Li) detector:, er.plcycd 
o - o it: the- present invest igat ion, fc was approximately ±72 (-10.' ) , 

.•.'0°('.'K.P°j. and i67°( + :i5°3 for the 2*-CN, ~^T-\, '^- -~.~-\ 

i ransi t ;!)i.:, rtispt-ctively. Consequently, one p j i r cf dv t e n o r s 

.:.' pi"- i ! i '.-:•(:.: a; i l i o ' to the bear: dirccticr. where the sens i t iv i ty 

IM thr /'j ' ' ' ; anil 41~*21 transi t ions was very close to ES_\:r.:il. 

'.' -.• 'lift i ii a J const ra in ts caused us to place the other two detoctors 

at r2f- to thr bean axis where, nevertheless, near ma>:inur: 

.sensi t ivi ty for the 22"*2] t ransi t ion precession measurement pertained, 
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Coincidences between each y-ray detector a;iJ the 

annular par t ic le detector were recorded in an event-by-

event, » i l t i -pa ra»e te r w>de on Magnetic tape (v-ray, p a r t i c l e , »nd 

tiac-analogue converted pulsc-hciglits, plus a ficld-up/field-down 

tag b i t ) . The coincidence spectrum associated with each field 

direction was obtained separately in oft-lin** tape play-back so r t s . 

Although chance coincidence ra tes were small throughout the experiment, 

they were duly subtracted in the analys is . Gates s e t on the detected 

project i les backscattcred from the Pt t a rge t , together with randon 

coincidences subtracted, eliminated a l l Fe a-vJ Cu ;• rays frcn: the 

sorted spectra. 

3. Analysis of data and other experimental feature.' 

Corrections for decay in f l ight i.'rilc in Fe w.-re either 

negligible or re la t ive ly small, as a l l thres excited s ta tes of 

in te res t have mean lives long compared tc the t r ans i t t ine of the 

Pt ions through the J i:'.i Fe f o i l , i . e . , the shortest reean l i f e i s 

that of the 4? level (T - 5.1TC.-1 p.«.:; ; the Transit time, T, , 

of the iorss thro:..,:'. Ft- in tin.- prespni expcririu-rit (•*» 0.7 rsec) w&s 

calculated frtira Ti.e kn:«ri kinematics on the basis of tr.s stepping 

powers cf Iii> ler" ' . 

The extraction of the £>-ron.agnetic r a t i o s of the 

s t a tes of in te res t from the data followed the prescr ipt ion 

detailed by Stuchbery « a [ . , ' ' and requires no amplification 

here. As war- the case in our e a r l i e r m.'Dsurcmer.ts of the 
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g-factors of levels in 1 , 8 P t , a relat ively high sens i t iv i ty tc 

the precession of the angular distribution of uie ^j,-*!^ iraf:,-.i*io:. 

also pertained at ±25° to the bea» direction. Thus, the dnta 

recorded by the detectors placed at these angles, as well as that 

registered by those at ±110 to the bean, provided independent 

determinations of the precession angle of rotation of the 2i-*0i angular 

distribution; these were combined appropriately. Such was not 

the case for the other two transitions studied, as the slopes 

of the 22"*2i and 4j-»-2i y-ray angular distributions were close to 

zero at ±110 and ±25 , respectively. 

4 . Experiaental results 

The relevant portions of the coincidence y-rzy spectra 

recorded at 2S and 110 are presented ir. f i^. I , where the 

differences in the relative strength? of 'Jr.s t rans i t icr; rccordsd 

•IT thr.e two jingles reflect the diss imilarit ies ir. z«-.e er;ulcr 

•li'i rit.ur.ion of these garjna rays. Table 1 l i s t s the particulars 

«>I iiic e;.pe: iiacntal neasureoents and the values of the g-factors 

of the 2 ] , 2 2 , and 4j s ta tes . In these resul t s , the 5-factor of 

the 2* level in 1 9 6 P t was taken as known I g ( 2 l ; : 9 6 P t ) « C.2:tC,014] 

from the weighted average of all previously reported ' determinations, 

nml the gyromagnctic r.itios of tJic 2v and 4, states were censured 
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relative to it. Thus, that value of E(2j;-9fert) and the prerer.t 

•easured processional shift, 6C-, of the 21-K)^ transition 

distribution served as the transient Field norr-aligation for the 

precession •easurcments of the two higher levels, since the ̂ ^Pt 

ions in all three excited states of interest recoiled throup.h the 

iron foil with the sans velocity ;u»d experience:! tin- ;.:-.Tir 

transient field during the same transit tier, T , through the 
r e 

5 us f o i l . Populat ion of s t a t e s h igher in e x c i t a t i o n cv.erg. than 

t h a t of the 4* leve l was too weal, t o allow t h e i r gy ros r^pe t i c 

r a t i o s to be deteraiincd s u f f i c i e n t l y v e i l . 

As the t r a n s p o r t f i e l d n o r ^ a l i i a t i ^ r i^. the p-vuv-~ 

work was provided by the ohi.?rvcd prec»s;: ir- . , _-".'/., cf t i e 2^_ l eve l , 

i t was unnecessary to r e ly upon any forr of v e l o c i t y - ar;^ n a r s -

depenucr.t p a r a m e t e r i z a t i o n . N e v e r t h e l e s s , we f ind t h a t the p re sen t 

a ea su rec sn t s a r e cons i s t en t v. i tri the "i:;;L.i>rr.-iI" p:ira,.v:tcr t"; t c f 

t he t r a n s i e n t f i e ld prop, s i . ! by the !;nt,;<-":> {;r:>;ip "* , a s were 

our previous IT.:.••>.• • •.:rt-.-.;T!: r - r ' ' ^ - i ' : ;.'••:;•- ' r.-cc i l i ng t h r i u^h Fe 

f o i l s ; wf.ilc iho prf-v;.-'.:• b-ly or" trv.nfiir.t faciei du:?. for ? t icn? 

a . a i U M c :.* '"« : ; / •'-'' l i i - . r :'i J ••• . . f~_::.: r h- ?•>/;::: .-ir!) 

i n r . - n s i s t c i t *::\ •:. '.•<• M M S T ' of o::r r-- ,••-.. c?T:li~?d 

experiments I i • v.- • : ; ;:.i: > -::'< t •.. •••••> re <'c i" i : : ' • vel e•.- * r'r 1; *'i the 

v e l o c i t y dependence of the tr-ui. if i.t i.-:!(! p r c j ; i t at Pt ions which 

r e c o i l e d through th in (1 yr.) Fc f o i : r. with v e l o c i t i e s sp. i r . i inj the 
24) 

range 0.019<v/cf0.059 w i l l be r epor t ed s h o r t l y clsc».!-crc . 



9. 

These results , and those previously reported for * 

fyroaagnetic ratios of the 2\ and 2\ s tates in 1 , 2 . 1 , i , ? t •" J ;.T: 

the l\. 22, and 4j levels in 1 , 8 P t \ arc presented in tabl? 2. 

5. IBA calculations of g-factors 

Within the context of the IBA *odel, although XI 

transitions are forbidden on the basis of the f irst-order MI 

operator, HI decays can be accosaodated vizhin the rodei ---r~ 

the second-order expansion Ml operator i s employed4 ; . 1 - z.'r-t 

latter case, Stuchbery e£ a ly also showed thai the syr^-ijr.-tic 

ratio of any given level , g(L), car. be expressed as 

««-«^^i^^i , ,« i''^"- t* t f l« i !*- m 

where the subscripts denote angular nosentin couplings, s 

represents nil relevant quantum numbers other '.han L of the 

Mit-rific s tate , and the r.agr.itude of the coefficient g reflects 

the MI decay strength of an L-L transition, -'.s [(d ?);''.> i\ -_Z 

is .i j^riorator of the I3A limiting sysactry C^i>) grcup, t'r? 

• (• :. i' ii.it n A clement or. the right of cq. 1 vanishes ir '..-.: 

• »• i . t o(() l in i t and the g-factors of a l l states r.re c-iu-i.". t: g 

>t> tius l i a i t , ever, though Mi transitions (using the sczzr.l-

ordcr Ml operator) are allowed via g ; in this case, the L-L >!i 

transition follows" the 0'6) E2 selection r;;le t.o » C, i : « i l . 

http://ii.it
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However, when, as by way of incorporation of a 

re la t ive ly small (£•(£ force, the s t r i c t 0(6) l imit ing symmetry 

is broken, the reduced matrix element in eq. 1 i s non-vanishing, 

and equality of the g-factors of levels in a given nucleus no 

longer pe r t a ins ; for a given g , the decree of departure froa 

constancy of the gyrom:ignetir. ra t ios scales as the strength of 

the symmetry breaking. 

For the calculations of the g-factors of the lew-lying 

excited s t a t e s in the even l92-i9Bp t isotopes, the boson wavefunctions 

were generated using the boson interact ion 

HB - H[0(6)] • D0-£ , (2) 

where HE0(6}] i s the boson Haniltonian in the 0(6) l imi t of the 

IBA , and (£'(£ is the perturbing symmetry-breaking quadrupole 

force ' of s t rength D. The closest gcomettical analogue of the 
25) 0(6) l imit is the Y*unstabl<! vibrator ' iirid, in c cq. 

Hi0(6) j - APt * BC5 • Cl(L+l) , 

where A, B, and L ait-, i •- -f •(.;r i vc ly ihe t tn-ngths of the bocon 

pairing operator, Vf , in :\,c 0(r.) r roup ' ' , the phonon energy 

[Casinir operator, C 5 , in the subgroup 0(f>)' .], and the angular 

momentum s h i f t . The parameters A, B, C, and D for each of the 

nuclei of i n t e re s t were determined by a f i t to the experimental 
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level spectrum of that nuclide. However, for the purpose at 

hand, these interaction parameters were so nearly the same as 

that obtained earlier by Bolotin et al_. ' in their overall fit 

to the coajposite level spectra of 19*»»-l96»l98pt [ whi c n yielded 

detailed agreement for the level spectra, B(E2) rates, and Q,* 
2l 

values across a range of Pt isotopes J ] that we have chosen, 

without loss of specificity, to employ the latter in the 

present calculations of all of the even Pt isotopes under 

consideration. These parameters are: A*160.1 keV, B=2~0.I keV, 

C=15.91 keV, and D= -0.9 keV. 

Table 3 lists the requisite experimental findings 

reported for the 22-*2j (L-*L) transitions in each nuclide fros: 

which the parameter g (eq. 1) can be evaluated. The values of 

g so obtained and the overall corrections to g(L) induced by the 

symmetry breaking are presented in table 4; while the g-factors 

calculated for these states are shown in table 5 where they are 

compared with the experimentally determined values. 

The apriori arabiguity in the sigr. of the correction 

t';icti)i (cq. 1) cannot be fully resolved in these calculations; 

>«M, the relative signs of the 2j and 4i corrections in any 

j'iven nuclide are identical, while the signs of the correction 

terra* for the 2\ and 2 2 levels are opposite and lead tc a larger 

predicted relative departure of the ratio g(2j)/g(22) from unity 

than that of the ratio g(2i)/gC4i) • 
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6. Comparison c i calculate-;! aiyj j r ; ; ^ u r y _ 7v^o_T.i;:;-^tic_r^tios_ 

The exper imenta l ly determined £- fac tors of the 2} 
. 4-

and 2* l e v e l s and, where a v a i l a b l e , t h a t of the -1 ; s t a t e in each 

one of the four even l't i so topes under cons idera t ion do not , 

w i t h i n empi r i ca l uuc i 'La 1 rity , d i s p l a y any discerr.iM'* d-.-parture 

from constancy. Indeed, the m.-.-.ured £yroa:a>;net:ic r : ; t i ; - ; 

p r e sen t ed in t ab l e s ? ami S fo r a l l U-veis of i n t e r e s t :n a l l 

the even Pt nuc l ides are funs i s t e n t with bej ' : . ; the s a r e . .ith' . r. 

e r r o r . 

nucj 

The calculated ^-factor? of level? ir. any ^iven 

<:• ftable 5) do depart frorr. constancy; ir. particular, that 

of the 2*. states in these nuclides differ by fr«i! 'vF. - MO'- frota 

those of the 2* and 4. levels in the sanie i so top-?, with the latter 

two states predicted to have more noarlv identical (-.-factors in each 

nuclide. The decree of symmetry breaking i ncrca;..;'; with decreasing, 

mass in the f't isotopes and would, b) am 1 of itself, lead to a 

greater departure fror. equality of the ,--factors of the levels 

in the li^htc. i't nuil^es. However, the calculated fyroma..:r-?t:c 

ratios do not follow this 'rend TKK.U'O; ;;; 1 i, , :•--, 'he neast:: :-d 

Ml strengths cf tl>» :'-.,| !!.-!< r.ie :',.:.- .'i-p'-Y (tab!-:- :, 

considerable variation whjrii, il,u.-.yh TI- , >-. ,:.u ••: y^, nif.-ite 

this mass-dependent tendency of tin correction ter:v, of the fi(L.)s. 

For t)u> reason, the overall effect or, [he j;-factors c" th.ese 

levels is net as preat as right otherwise be anticipated; and 
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although, in general, the experimentally measured gyrrv-.Tgrv.i .• 

ratios are reasonably precise, the empirical errors assocint'.-d 

with these determinations are, unfortunately, somewhat too 

lavg" to expose the relatively small departures fro- constancy 

calculated for the g-factors cf these states. Nevertheless, 

the present and prior IBA-based calculations which include the 

sane degree of symmetry-breaking force not only provide gcod 

agreement with the absolute and relative BfE2) rates, 3-^ . ana 

level spectra over the span of even Pt isotopes tut, at :r.e sarue tir.e, 

display overall consistency with the measured 5\Tor.asno"..c ratios of 

the 2i, 22. and 4j levels of these sane nuclides. 
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Table 1. Exper;r:»r:;: r-articulars ar.d results of present g-factor ircasureraents of designated states in * 9 6Pt. 

Level T ?t 
(pscc) 

,.a 
1 r-
Fe 

( j i S C C ) 

r : 1 

i 
(MoV) 

E 3 

0 
(MeV) 

- C 2 5 ° ) b 

(*10 3 ) 
S ( 2 5 ° ) C r . ( U 0 ° ) b 

(x lO 3 ) 
suioV <A9>d 

(mrad) 
Experimental g - fac tors 

(J") 
T ?t 
(pscc) 

,.a 
1 r-
Fe 

( j i S C C ) 

r : 1 

i 
(MoV) 

E 3 

0 
(MeV) 

- C 2 5 ° ) b 

(*10 3 ) 
S ( 2 5 ° ) C r . ( U 0 ° ) b 

(x lO 3 ) 
suioV <A9>d 

(mrad) Present work Previous work 

2t 0 .022 
0 .022 
0 .022 

0 .68 
0 .68 
0 .68 

137 
137 
137 

20 
20 
20 

-54.8± 1.5 
-60 ±11 
• 2 ± 4 

1.59 
1.86 
0.14 

-94 .011 .7 
- 7 ±5 
-33 ±5 

2.58 
0 .20 
1.07 

-35 .5+1.4 
-32 ±6 
-33 ±5 

f 
0.326+0.014 

0 .30±0.06 
0 .30±0.05 

, , 
a Transit time of recoiling Pt ions through Pt target, (T„.), and through the Fe foil, (T- ), as well ns the 

energies of the ions incident, (E.), and leaving! (F. ) , the Fc foil were obtained using the known target and 
Fe foil thicknesses, the known kinematics of the reaction, and the stopping powers of ref. 21. 

The experimental ratio c = (l-p)/(l+p) multiplied by 103,whcTC p = {[N+(+)N+(-)]/[N+(+0NK-)3) measured with 
the detectors positioned at (±) the specified angle, and N+(N+) are the normaliied counting rates recorded fcr 
polarizing field up (down). 

ri\e values of S Lthe logarithmic derivative of W(t))] for ihe transitions at the designated angles were calculated 
for the pvesent experimental gcometry(scc text). These S values are presumed to have a 5% uncertainty. 

Weighted averago of experimentally determined AO = t/S values at 2r>° and 110° for each level. 

The g-factors obtained in the present worfc arc relative To t!>o weighted average of previous determinations of the 
gyromagnctic ratio of the 2J level in 1 9 6Pt (presented in tln> la:;I column). The value listed for g(4j) incorporates 
a small correction for decay in flight while in Fe (see toxl). 

Weighted average of prior values reported in the literature (sumnnry of previous measured values are ;uc • nted in 
ref. 10). 
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Table 2. Stannary of experimentally determired g-factors 
reported for the designated levels in the ever. * -; l g gPt nucli_dcs_. 

4 * ; I 9 6 P t 0.30 ±0 .05 C 

,d 

Leve1 Experimental 
( J ¥ ; i s o t o p e ) gyromagnetic r a t i o S ^ J / g ^ ) g U ^ / l t f ) 

^ ^ P t 0.32910.019* 1.0210.16 0.8 10:6 
22; ) 9 2Pt 0.32410.046* 
4l;« 2Pt 0.4 J.0.31' 

2t;19"Pt 0.32010.0163 0.9910.09 
2*2;1Vt?i 0.32410.026a 

2 j ; 1 9 6 P t 0 .32610.014 a 1.0910.22 i .09=C. :9 

2 2 ; 1 9 b P t 0.30 ±0 .06 C 

2 * ; : 9 £ P t 0 .324t0 .026 0.9S±0.1H 0.9S*0.1. : 

2 * ; 1 ? s F t 0.34 t 0 . 0 6 d 

4 j ; l 9 £ P t 0.34 ± 0 . 0 6 d 

a Weighted average of p r i o r deterrcinatioiiS p resen ted ir. r e f . 10. 

b Ref. 23 . 

c Present r e s u l t s ; measured r e l a t i v e to g( : a j 1 - ' 6 ? ! ) . 

Reported in ref . 1; measured r e l a t i v e t o g ' 2 j ; J ' ° P t ) . 
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Table 3 . Experimental par t iculars of the 22-»2j t rans i t ions in 
the even 192-19»»pt i so topes . 

E2/M1 nu l t ipo la r i ty 
Nuclide B ^ ^ - ^ e ^ r a " mixing, 5 ( 2 2 + 2 i ) a 

l 9 z P t 190± 30 b S.4±0.2 C 

1 9 , 4 P t 4230±150d 4 ±2 C 

1 9 6 P t 3500±310f -5.2rO.5f 

1 9 8 P t 2600±380h " 2 - 9 ! o ' 6 

The sign of the nu l t ipo la r i ty mixing parameter, :", folio-

the convention of ref . 26 

b Rcf. 27. 

c Ref. 28. 

d Rcf. 29. 

c Ref. 30. 

f Rei. 6. 

}'. Re I'. 20. 

h 
Hoi'. 1 

http://-5.2rO.5f
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Table 4 . Corrections to the gyroaagnetic ratios of the 
designated states in the ever Pt isotopes. 

Correction to gyromagnetic ratio for J level 
Nuclide a 

*c 2] 22 <\ 

1 9 2 p t 0.004 •0.0CM •0.003 ±0.002 

m P t 0.O25 ±0.014 +0.014 ±0.011 

1 9 6 P t 0.022 i 0 . 0 1 0 +0.010 ±0.007 

1 9 6 p t 0.026 ±0.008 +0.008 ±0.006 

a See text for discussion of this parameter. 
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Tabic 5 . Calculated and r tasured g- factor? of designated s t a t e s in the even Pt i s o t o p e s , 

Nucl ide o f l e v e l 
« Calcu la ted ' ^ - fac tors 5 x p e r i j r „ t a l C a l c u l a t e d 3 ^l^fjj^ E x p e r i l r e r U a l C a l c u l a t e d 8 g ^ / g ^ t ) B x p e r l m . n t a , 

* v e l g ^ t ^ c r r r e s t i c n s i g n g . f a c t o r g j ^ c o r r e c t i o n s ign g ( 2 J ) / g ( 2 $ ) g ^ l ? e o w c t i o n s i g n _ £ C 2 * ) / g ( 4 * ) 

i 9 2 P t 

1 9 2 p t L 

1 9 2 p t 

2t 

«1 

0.329 0.329 
JD_..322 P. 33G_ 

0.327 0.331 

0.329+0.019 
0.324+0.046* 
0. 4 ±0 .3 

1.022 0.979 1 .0210.16 1.006 0.994 0 . 8 £0 .6 

I 9 u p t 

19«. p t 

X 9 u p t 

2\ 
2z 

41 

0 .320 0 .320 
0 .292 0 .348 
0 . 3 1 ? 0 .323 

0.320+0.016 
0 .321+0.026 C l.oor. 0.920 0.99+0.09 1.010 0.991 

m P t 

196p t 

198pt 

l98 P t 

!98 P t 

2\ 
2\ 

• 
*l 
25 

• 
«1 

9 .326 0 .326 

0 .306 0.346 

0 .323 0.329 

0.324 0.324 

0 ,308 0 .340 

0 .322 0 .326 

0 .32610 .014 s 

0.30 +0.06* 
0 .30 tO.OS 6 

0.32410.026 
0.34 +0.06* 
0.34 i 0 . 0 6 f 

1 .065 

1 .or 

0.94 2 

0.9S3 

1.09+0.22 

0.95+0.19 

1.009 

1.006 

0.991 

0.994 

1.09+0.19 

0.95+0.19 

* As the ca l cu lo tod p r e d i c t i o n s for the j'.yroiMgnotic r a t i o s drpend on the spt.-cl f l c n l l o n of the common value of The pnran-eter 

g ( cq . 1) for a l l s t a t e s in « given n u c l i d e , the values l i m e d for thi j; -I'.iclurs and g - fne tor r a t i o s of stntrr. in each nucl ide 

arc based upon taking g(2^) equal to the experimental value fur i h l s level in that n u c l i d e . 
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Table f». (continued) 

See text for discussion of sign ambiguity. The calculated j;-fnctors presented in each column headed by the alternative 
algebraic signs constitute alternative sets of nomalitcd predicted values nnd nre not to be considered a* sets of upper 
and lower limits of these calculations. 

Weighted avcrago of prior measurements presented in Tef. 10. 

Ref. 23. 

c Present results; measure*.1 relative to g(*]; 1 , e P t ) . 

Reported in ref, I; measured relative to gf2 \; , 9 f iPt). 
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Figure Caption 

Figure 1: Relevant portion of gama-ray spectra recorded in 

coincidence with projectiles backseattered free the 
, " P t tarfet registered in the Ge(Li) detectors 

located at 2S degrees, A (upper) , and 110 decrees, 

B(lower), to the incident beax direction. The fu l l -

energy peaks of the transitions arc labelled by 

J.-»JX and isotope; those of aost direct interest in 

this study are the 2?-oJ £355 Vevj, 2;*2; 333 ^-V). 

and 4%2i (521 keV) in 1 9 6 P t . The s=^ll fr.cte 

ordinate I05 scale) high- and low-cr.er^>- s'-.oul^crs 

on the 4r*2 i and sone other transitions ir. zczr. 

spectra arise froc the decay in f l ight of the 

relatively short-lived parent states while the ?i 

ions slow and cone to rest . [The narrower breadths 

of these shoulders in the lower (110 ) spcctrus are 

due to the greater obliqueness of the detector 

angle to the ion recoil direction than pertains in 

the upper (25 j spectrin.3 The differences ir. the 

relative intensit ies of the Y rays exhibited ir. 

these two spectra ref lect the disparities ir. the 

angular distributions of the various transitions. 
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