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·we rJisil to report. the results o! sorae work in ~hich the effect 

of a statio quadrupole interaction on the angular correlation of the 

1331 482 kilovolt ga~ . oaacade in Ta-181 hns be>!!ln observed. Usine a 

source or po.l;;c~talline ht..fnium rnet.al containing tho activity 1 the 

differential an\sotro~)y was measured as a function · of the time intcrvel 

bett .. -c<m the tornntion end decay ~r the intermediate lov&l by the method 

Of deluJCd COinCidence. n10 results disp~y the general periodic 
' 

!eut~es ~edictcd by thaor.y nn~ allo~ tho 4etarminat1on ot the quad-

runole cou~Jling t.hrou(!h tho observation of the quadru.?Ole preces$1on 

period. 

qrodrupo.l-a COU) ling o! the intur~ediate ~tate to Cr".{St.allino field 

gredie_m.a at nuclear ait.css ba~; h .;, . • ae·•elop0d tor th ex!)Crit»:;)ntal sit­

uations ..1os · fl•.J.-;_u~ntly encowrtared. The rooults or l·bra,;.:.tm and Pound1 

pertinent o the preofm.t \ls'Ork are Bu:mllllri~ed on the first slide. 'l'he 

At'o ,a ppearintt in the correlation !\motion i (e , t) ar the geometricu 

.tactora which depend upon the spins :.t.nd multi;x>larities ot the levels 

and raciiations involve ; the Glc's• containing th., time de;>endenco.J are 

the attenuation coefficients ~1ich depend upon the d&taile ot the in­

teraction through i~ ef.tect on thct popula.tion or tho intermediate 

magnetic =subato.tes. Explicit expro aiona giv n tor these aro those ot 

.Abra.gSJU Mel "ound tor a polyor;yatalline source ot randomq oriented 
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microcrystals having axial syt%119try. Also shown on this elide 4re the 

pertinent features ot the 1J.3_. 482 kilovolt cascade. 

Tne dittorential anisotropy was obtained b7 recording 4ela.y'ed 

coincidence sp<lotra at 90 una 180 degrees using a conventional fast-glow 

sy!lto~. ?ast !)ul.Des, ohaped to one volt arJplit.ude and 200 nanoseconds·· 

duration were uoeli. ·to ga.te a 6.ilti6 t.iae to pulse height convorter, while 

the slOl\'8 were processed· in 'the usual. "41' to provide selective gating· ot 

the oultichannel analy~or used ~ record the delqed event.e. Th& de-

tee tors w~re oo~u..'11 iodida crystlll.s ·direct-coupled to RCA 681 OA .photo­

multipliers. This arrar1gemont gives ~er~telJ good resolution,· about 

3.5 nanoseconds .!or gamma r<J.ys ot these energies, and eAcellent. linEaarity 

over a region of 170 nunoLJecorids. Source l41Ater1<ll -..as prepared by noli-

tron irradU:l.tion or hai'nil.Ull metal powder to i>roduce a Hi'-181 i.lCtivity ot 

about 3 millicurie/gt~am. Counting source~ oonsiated o£ a snlall quantity 

Of trliS J!IO;iteria.l in thin-'lialled fluorethylene hold era 1 the volume of 

the :!.lource being about Hr.3c,m3 an<i the ~ct.ivit.y about 20 l!lic1·ocuries. 

Avera.ze ncrocr-.tstal size was roue)l~ 10-3~ achievecl by screening r>rior. 

to. irradiation. 

Prese.'1ted on slide two are the dela.7ed coincidence curves tor 

90 and 180 clee.;rees. Although the anisotropy ot this casc:ade is quite ·. 

l.:l.rgo, about -0.4,. the .finite time re8olut.ion and the finite a.ngul.ur 

resolution or our apparatua smmars out the fluctuations consiciera.b~,. 

and several hours running is roquired to observe these over statistical 

fluctuations. The data shown, corrected tor accidentals, repre&ent 

tt~t collected in eix days ot t'WO-hour runs mdo a.lternate)Jr at each 

angle. The true to chance ratio tor the tJOurce used in these runs "u 

about ao at time t· - o. 
On the third sl1do, tho anisotropy computocl from the <lata of 
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the previous $.lide is shown along ~th ai.m1l ar data obtained with a 

liquid source ro~ co~son. Correction tor the ~ resolution 

has been made here, but the results are not corrected for tho finite 

tim~ resolution,.· The solid curve represents tho theory of t.bra.ga.m and 
. . 

Pott .. 'id ~or a."dall:r s;rmr:wtric !'illld gradients and has boo.n modi'.tied here 

to account for the tilllG reeolution. 'Tho precession period corresponds 

to a qu.adrupolo coupling of JJJ ! 1 S Mc/aec. Departure !rom thia theo17 . 

is characterized by. what appears to be a time-dependent .bac~und t>~US 

·a e~oo.ring ou·c of the fluctuations '"'ith increci.sing time. , Hoat apparent 

is .. t.ho well. defined knee .appearing betwG<m the first lUld seconti peak. 

Some uork 1:·eported recently ·by Ua.tthiaa, Schneider, and Storren2 appears . . 

to offer a reasonable explanation tor the dev1ationo observed here. The7 
. . . , . ~ . 

hr~ve invcatigu.ted the behavior of the attenuation factors tor electric 

interactions o! lo~er · t~ axial fiymmetrJ, the dGparturo from axial s~ 

metr;r being chara.cterized by tl:;c ::mra.:il'1Jter 

. 7?·· = Vxx- '\{yJ 

~a 
where the V'a are the. principal comp~nents of the tiold gr<ld:l.ent. The 

dotted curvG r~presents their rasulta tor 7(;:. 0.4 with our resolution 

folded in. r:e have not. yet attempted a tit through the adju.stmont or 7( j 
but. are anxious to do ·this a.s well as to extend t.'le comparison out past. . . 

the second ?aak a3 soon as th1s infOl".nation becomes available. A eocorui 

effect considered is that or a. finite trequoney distribution due to a 

disr>ersion 1n the value o! tAe field gradient f'r001 nucloua to nucleus. 

for a norm.ll .distribution, this is shown to lead to a gener::tl smoaring 

out ot the peaks with some skewing in the direction of incraasint~ t.irae. 

Each of theso oi'!act.s leads to a non-pariodic behaVior 1n tho atten~tion 

facton and 1n this co~ection it is important to point out that thtt un­

certai1'1ty in .a V<O{ reported is that due to counting statistics o~. · 
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However, thes.e·e!fecto are ostwted to pi-educe a change.ot leas .than 

fivo percent .in. AVG( a.nd, moreover, can bG corrected tor her~. This· 

value ot tl1e. quadrUpole coupling corresponda tO interaction 1"requcncy ot 

· 50 :!: 2 He/sec \thich 1a in ~.gre~'lOnt With that ot Ousaeph and ca.navan3 1~'ho 

obtain 56.5 ! 5 from their .\~ork ~t1.th single .cr;rete.llh 

i~t pr:eaont, ''o are attempting to. better ~he time resolution of · 

our. apparatus throur;:.h tho use of tastilr photo.ti\Ultipllcars plws the use ot 
·~ rust organic scintillator in tho 482 ldlovolts channel \\>itere integral. 

I 

discr.ir..lination ie ou.f'.f'icient. It io hoped that thia \~ill ·pcnlli.t detection 
I . . 

of ·some or the secondary peaks predicted by theory but unn.tta.inable · 
. . . 

under present coniitions, and present a 140re detailed picture ol the·· 

ei'!act or interactions o£ these types on ga.mma-ga::ma angular correlAtions. 

1 ... A. ;\bra.gwll Md R. V • Pound, Phys • ~ev • ~ 4 9J ( 195.3) 

2 - E. Ha.tthias, ti• Schnoidor and n.. H .. Steffen, ?hys. let. a:, 41 ( 196J) 

3 - P. J. Ou.s:;oph and P. L. Canavan, Ball. ~'.m. l)hys. Soc. 'L 543 ( 1962) 
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W(S,t) = L Ak Gk(t) Pk(cosa) 
k 

G2(t) - ~ [I + If cos w0 t + ~cos 2{4,t + ~ cos 3c.J0t J 

(,)0 = ~i:::L [ 3 ] 
1l CJ2 z . 21( 2 I- I) 
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