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Wwe wish to report the repultc of some work in which the effect
of a statdc quadrupole intoraction on the angulsar correlation of the
133, LE2 kilovolt gawawn cascade in Ta-IBI has been observed, Using a
sowrce of polycrystalline hafnium metal containing the activity, the
aifferential anisotropy was measured as a function of the time interval g

tween the formtion ond decey of the intermediate lovel by the method |
of delayad coincidence, Tﬁe results displey the general periodic
features prediclted by theory send allow the deteraination of the quad=
rupole cowpling through tho observation of the quadrupole precession
period,

The thesory ol nrui.ur corpelations perturbed as a result of
quadrupole counling of the intermediate state to crystalline field
gredients at nuclesr sites has Lo developed for the experinental site
uations o3t frequently encountered, The results of /bragam and ?ound‘
pertinent to the present work are summerized oa the {irst siide, The
Ag's appearing in the correlation function (6 ,t) are the geomstrical
factors wilch depend upon the spins and multipolarities of the levels
and raaiations involved; the Gk's, contalning the tine dependence, are
the attenuation coefficients which depend upon the detalls of the ine

teraction through its effect on the population of the intermediate

magnetic substates, HExplicit expressions given for these are those of

Abragan end Pound for a polycrystalline source of rendomly oriented
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microcrystals having exiel sycmetry. Also shown on this slide are the
pertinenu features of the 133, L82 kllovolt cascade.

The differential anisotropy was obtained by recording delayed
coincidence spactra at 90 and 130 degrees uaing & conventional fasteslow
systods rast pulses, shaped 10 one volt amplitude and 200 nanoseconds
duration were used to gate a GBN6 time to pwlse height convorter; walle
the slows wers processed in the usual way to provide selective gating of
the nmultichannel analyéer used to iecord the delayed evenis, The dew
tectors were sodium lodide crystﬁls-direct-coupled 1o RCA 68104 photo=
multipliers, fhis arrangement gives'moderately good resolution, about
3.5 nanoseconds.for gamma'rays of these energies, snd excellent linearity -
over a reglon of 170 nunoseconds. Source uaterial was preparad‘by nous
tron irradiation of hafnium metai powder to proauce o Hif-181 uctlvity of
about 3 miliicwrle/grame. Counting sources consisted of a simall quantitj
of tils sasterial in thinewalled fluorethylene holders, the volume of
tho 3o§r§e being about 10‘3cm3 and the zctivity aboub 20 microcuries,
iversze microcrystal size was roughly 10~ 3 3 achieved by screening prior
to. irradiation,

Presented on slide two are the delayed coincidence curves for
¢ agd 180 degrees, Aixhough the anisotropy of this cascadq is qnite}_
large, about =O.4, the finite time resolution und the finite angular
resolution of our apparatus smears out the fluctuations considerably,
and severai hours iunning iz required to observe tﬁeae'over statistical
fluctuationse. .The daﬁa shown, corrected for aoccidentals, represent
that coilacted in éix days of two~hour rﬁns made alternstely at sach
angle, The true to chance ratio for the source used in these runs was
about 30 at time ¢ = 0. |

On the third slide, tho anisotropy computed from the data of
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the previous élide is shown along with similar data obtained with a
1iquid sonrcalfor eompariSGn. Correction for the amgular resolution
has been made here,'but the results are not corrected for the finite
time resolution, - The solid cﬁrve represents the theory of‘Abragam and
Pound for axially symaetric fleld zfadienﬁa and has boen modifisd here
to account‘fér the time resolution, The precessién period corresponds

to a quadruéolc coupling of 333 : 15 Mc/sece Deﬁarture from this theory

48 characterized by what appears to be a time-dependént_bacxgrbund plus

-a snearing out of the fluctuations with inecreasing time, ,Host'gpparent

is-the well‘definod kneé‘appeafing betwsen the firstland second pesk,
Some work reported recently by Matthias, Schneider, znd Steffen® appears
to offer a reésonable expluha;ionpfor.the deviations observed'hera. They
hsve investigated the behavior of the attenuaticn factdrs for electric
interactions of lowér‘than axial cyametry, the departure from axial syme

metry being characterized by the paraaster

”iz Vxx" V;y

22
where the V's are the principal components of the field gradients The

dotted curve represents their rosulis for 77"a Uey with our resolution
foided in. re have not. yet attempted a £4t through the adjustment of %7,
but are anxious td‘dO»thiB as well és to extend the comparison out past
the second peak as soon as this information becomes available, A second

effect considered is that of a finite frequoncy distribution due to a

* dispsrsion in the value of the field gradient from nucleus to nucleous,

For a normal distribution, this is shown to lead to & genersl smearing
Qut of the peaks with goma'skewing in the diraction of increasing tins.
Each of these effects leads to & non-pariodic behavier in the sttenusation
factors and in this connection it is importanp to‘point out, that the un~
certainty in 4Vq roported ig that due to counting statistics only.
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How ever, these effecta are catimted to produce a change of 1999 t.han

five percent in AVQ a.nd, moreover, -¢an be corrected for here. This )

va.lue of the quadrupole coupling corresponda to interaction trequency of

50T 2 slc/sac which ia in egreemnt with that. of Ousaeph and Canavan3 who

obtain 55,5.% + 5 from their work with single cmt.ala.
‘ it preaent., ve are attempting to. better the time resolution ot

our &ppuratus through the use of i‘astar photomxltipliers plus the use of -

'a fast organic scint.m.stor in the 482 kilovolts chemnel where integral

dliscrmlnatim ie sufficient. It is hoped that this w41l perit detection
of ‘some of the secondary 'pqaks predicted by thoory but unsttainzble -

under present conditions, and present a more detailed picturg of the

effact of interactions of these types on gammaegamna angular correlations,

1 « Ao Abragzm and R. V. Pound, Phys. Heve 92, 493 (1953)

2 - F. Hatthias, Ya Schnoider and Re l. Steffen, Phys, Let. Ly 41 (1963)

3 = Ps Jo Cussoph and Fu La Canavan, Bull. M. Puyse 50ce I, 543 (1962) .
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