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Our 1nvest1Sationa are concerned primartl1 with the attenuation co• 
~ . .~~~ 

efficient, ~ , ot ~· atoms ar ions detennined. b;y integral a- 'Y directional 
·. 243 . . ~.. l 2 

correlations tX'<XIl Am under an applied •snetia field. '.tbe technique 1 

24-S ! . 
involves preparation ot a very thin source of Am on a tb,in backing plate 

and detectina those a particles which pass ·through the plate. 'l'he recoil 

. nuclei associated with tl:le Cletected a~m· particles are eJected from the baald.na 

plate into vacu:um. After traveling some traction of a millimeter in the VSOUUI'.Il 

system most ot tl:te Np239 recoils emit a 75 keV pmma ray. ~ pertinent part 

ot the Am243 alpha decay scheme 1s sha~m :t.n nsure 1.. !l!he principal correlation 

with which we are concorned 1a tbat between the most intense alpha group, ~ 1 

end the .intense 75 keV IU pmma re.;y. 'l'his alpba _group is composed pr1ncipa~ 

ot a mixture at L • (i and L .J.2 a~ba wves. 'l'be alpha groups, all.8 and ~74- 1 

are composed principa~ ot L • 2 with &mall amounts of L .. • ~. By a simple 

approximation given b;y Bohr, J'r8man and Mottelson3 (BFM) tor transitions of 

these types it 1s easy to calculate the L .. 2 contribution in the main group 

from the intensities of either a118 or ai74 • 'l.'he ratio ot L a 2 to L • 0 

1n ~5 1s then ~ • 0.22 (~)1•2 as determined. from aua• Comparison ot 

ana and a174 1 and o:t similar groups in maey tbe nucl.ei show a deviation in 

the approximation at"" y;,f.,. A discrepancy ot this t)'Pe also might extend to the 
' . 4 . 

main group, ~· Chasman and Rnmnusaen. (CB) have tma~ed this discrepancy 1n 

t!-'3 as a function ot the interaction ot the nuclear quadrupole moment with the 

alpha wave. 'l'hey have concluded for rl'' tbat the L • 2 contribution 1n the main 

group should be increased by -.. 40$. 1 'Dle reaultiJla theoretical an1sotrop1es5 are 
. . . \ . . 
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are 4;.6~ (BFM) and 50·'-' (CR). This uncertain~ Will be ~fleeted 1n all of~ 
I • • ' • ' • ., ' ' ': ' • .••·· ' •' • ' ., ~-~' • • • • ',' • 

. values of ~ end wiU be ·~ addition to the listed standard "~t1~a. 

;; In tbe ear~ wor1t11a it was ~ound that .t)le correlat~~ ·a75 - "Y75 .· 
" ~ . . 

.· .v1th- recoilS soiDa into vacwm vas ~attenuated with a q2 of 0.11 (Bru) 

· wbet"G ~(9} • l + Aa a2 P2 cos e. Tins attenuation was ascri~l,a t~ the 
• J • .. • • • : .• • . 

byperfine interaction .-m th the eanwle reversed, such that tb.a recoils travelled · 

into the As bacldns plate rather than into vacuum, ~ had a,tvalue of 0.5 (lm-1). 

In the present experiment!) vitb a sample about an o~r of maanitude 

. thicker than in tbe early' work, Ga ' tor recoils sotna into vacuum, wa's found·. 

to be 0.17 % O.ai! (CR) or 0.19 :t o.oa (BFM). Our values are consistent with 

the hard core value of Ga , . 0.20. 'lbe vacuum anisotrop)' vas studied as a function 

of an external JrJ88ll8tic field applied parallel to the path of the alpha particles. 

· The magnet woa des~ by Professor Siebgahn and is shown 1n Fig. 2. It can 

·operate continuously at a field of 11000 sauas. ~ field is constant to 1~ aver the 

surface of the se~~~tle• nw observed anisotrop1es as a tunction of the applied 

: maszwtic field are shown in ns. ,. rt is seen that nearly' all of the correlation 

.: is restored with llOOO puss. Figure 4 ahova the variation of l - ~ as a 1\mation 
'{ ' 'I • 

? of· tbe applJ.ed magcetio field (CR). 1'he indicated exponential dependence of l - a2 

·\on H is VGrT 11k.ely fortuitous because o:f the relatively large standard deviations. ·· 
~~ 

>_ • 

·~anisotropy was also measured v1th the a~ba particles soins directly 

into vacuum and the recoils so~ into the As backins plAte. Bo increase in 

anisotropy ~s observed v1th an applied magnetic field. With end without an 11000 

puss masnetio field the respective Yalues (CR)' We:"e 0.52 % 0.05 and Oe59 It 0.02. 

A As COV'el" foil was placed about 0.005 em away trail the sample ·so that 

the recoils voul4 strike the ·c~ toil a~ apend1na;.., 1.~5 x 10-lO sec 1n 

vacuwlt ~ith no applied mosneuo field~ the anistropy·vaa still higblt attenuated 

(G2 ~.2). Under an applied magnetic field of 11000 puss 02 was restored to a 
.· • ' ~ . . . ! ~ • ..... 

. ' . 
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valUe of 0.62 (CR) err 7.10 (BFM). fJ:ile signiftcance of this ~erir4ent is that 
-~~ 

the ~cuum perturbation of the conel.ation takes place 1s apFE=ciably less than 

1.5 1t w·lO seconds. ;; 
.~i:: i 

/ Tho correlation between ~8 oDd ~, ~· measured w~~ the recoils. in an 

' .:JS envirOllment. rus vas an ·~ to determ:1no the L ~. 2 '~d L • 4 admixtures . ..,., 
·_,.,: 

· / 1n a118• Figure. 5 shows tbe samm ray spectrum 1n coincidan~ With ana· ~ 
energies end relative 1ntena1t1es of' the observed' pmma rays\<were 75 keV (- 91~) 1 

· · · lri 

88 keV (- ~) 1 and U8 keV (-v 6~). 1be observed anisotrapy_i after tinite-size 
. . . . : ' 

. , .. . . 
anisotropy as a f\mction of' various mixture a of' L • 2 end L • 4 vaves. 'l.'lle ex-

. . 

perimanta1 va~ .of the an;s~trapy was con-ected ~Y armnm1na a2 • 0.59 (CR), the 

same value as found tor ct.,,• The value of' a (L • 4/L • 2) 1a tben .. 0~17 1: 0.10~ 

exclusive ot the .error ·in o2 •. For. rf-33 ta"'/Wed alpha .decay Cbasmen abd·'Rasmilssen 
. . . . . 

doducod the L • 2 and L • 4 waves had the same sign. · In earlier analyses ot alpha 

decay transition probab1l1t1es: of even-even nuclei, lftsmua~en6 had deduced that 

the L • 4 wcve would cmllge sign 1D the vicinity of Cm (one atomic. number higher 

than Am). our negative value of 8 may mean that the· L • 4 -wve baa chBnged sign 

tor An1~3 favOred. elpba ·decay •. With the standSrd ~tiona 1n our measureme11ts, 

however; there ~8 a ~possibility that 6 baa a positive sign, eXclusive ot a~ 

·e!"rer 1n o2 • F1nal4' the value of a2 may 'be 1n ~· . If a rn,tb&tantialperturbation . 

of the a., - "~'l5 .correlation oc,<mrs 1n. < l0-10 seconds due to a qua~ole. 'iliter-
. . . 

action, then the perturbation vill be smaller for .. ihe ·'1JD - -y75 correlation since 
. . ' . . . ·. ·. 

the quad:r1Jpole moment ot: the ll.8 keV. rotational ;state should· be much smaller than 
' ' . ' ' 

that ot tbe 75 keV .rt.ate., !Che probability that 6 =n be poaitive might then be 

.. a a h1gb as - 1"'~· ~ Therefore our value tor negative value ot. a is sue;sestive but 

. not conc1us1vo •. 
~ ' . 

:· · .. : . . . 
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241 .Figure 1. · Partial alpha decay scheme of Am •. 

: F1sure a. a"'Y ~correlation magnet and detector a9~t. 

. nsure ,. 24 ' ' . 
Am ' (a75 + CXus) • 'Y?5 e~ correlation a a ~,:function of an 

. 1 
applled magnetic tield. The reco1Uns nuclei are 1n a vacuum enviroment. 

24} •: . 
'lhe attenuation taator, o2 , far. the Am (~ + ,~118) - -y75 correlation 

' 
1n a vacuum eurtroment as $ function of en applied magnetic field. ~ 

. ! 

tbeoretical an1sotra,p;r was aal<Nl.&ted .with the qorreetion of Chasman 

and Rasmussen. 1'.be &ished llne, which is the best representation ot the 

data fran l•l2 qau.ss can be eXpressed by the equation 1-o2 ~ 0.7 x l0-o.06u. 

F1.sure 5·. Gamma ray speotrla 1n oo1uc1dence witll k424' "'us • 
24} . . 

J'1sure 6 •. Ar4 'ana •. .Y., r angular oQl".l"elat1.cm &llisotrop;y.t 

.• 
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