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This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not neccssarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
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Our mestigations are ccncemd primruy with ths attenuation CO=
efficient, G, » of free atoms or icns determined by mtegral a- Y directional

2k3 1,2

correlatioma from Am wnder an applied mamtic field. 'B:e technigue

involves preparation of a very thin source of Amzl‘:5 on a thin backing platé
and detecting those & particles which x':aaa.through the plate. The recoil

. nuclei associated vitﬁ the detected a]phé-"éaniclas are ejected from the backing
plate into vecum. After traveling some frection of a millimeter in the vacum
system most of fhe Np259 recoils emit a 75 keV gamma rayv. The pertinent part _
of the Axn%3 alpha daeay schame is shown in Figuwre 1. The principal correlation
with which ve are concerned io that between the most. intense alpha growp, a_(s R

_ and the intense T5 keV Bl gama ray. This alpha growp 1s campoged principally
of a mixture of L e ¢ and L -3.'2 alpba vaves. The alpha groups, %348 and al’ﬁ# ’
are conposed prineipally of L = 2 with small amounts of I.__Vn L., By a simple 4
approximation given by Bohr, FrBman end Mottelson’ (EFM) for trensiticns of -
ﬁhese types v:lt' ig eagy to calculate the L = iaicontributioh in the main growp
",frmth‘a intensitieaoféither 038 o 0‘7’*- + The ratio of'I.uathno

"m a75 18 then aauoaa(nm)l'a

as deternined from &,5. Comparison of
8 and 017,‘ ’ and of emilar grmms in many ths nuolei shovw a deviation in
the approximation of ~ 306 A discrepancy of this type also might extend to the -
| main growp, Ouse Chasman and Ramnnssen (CR) bave epalyzed this diacrepancy in
'0233 as a function of the interaction of the xmclear qmdrupole mment with the
 alpha wave. They have concluded for 3 that the L = 2 contribution in the main

_mup should be :lnmased by ~ ho%., The reaultins thamtical anieotropieas are



© are 45.6% -'(nm) and 50.5% (CR). This nncertainty win be reflected in an of our
',valuea of 0, and vill be 1n addition to the listed standard gieviations. o

1,2

Intheearlyvork it vas found thatthecorrelatimc: -

B _uith reooils goina 1nto vacuvm was highly attenuated vith 8 62 of 0.11 (BFM)

o whera 9(9) aly Aa Ga cos 9 This attenuetion was’ aeu:rﬂ:zecil"2 to the.
: hyperfine mteraction.mth the eample reveraed, such that the recoila travelled
into the Ag backins plate rather than mto vacuun, 02 had afvalue of 0.5 (Bm)

In the pmeent e::pers.mnt5 with a aample about an order of magnitude
- thicker than in the early work, (}2 ’ for recoils going mto vacmm, was found
to be 0.17 z 0,02 (cn) or 0.19 £ 0.02 (nm) Our values are consistent with
the hard core value of 02 ’ 0.20, The vacuwm aniaotropy wasg atudied as a function
of an external magnetic field spplied parallel to the path of the alpha particles.
' The magnet was déei@ad by Professor Siebgahn 'and 18 shown 1n ﬁg. 2. it can
operate continuously at & field of 11000 gauss. The £1e1d 18 comstant to 10% over the
surface of the sample., The observed anisotropies as a ﬁmction of the applied

: magnetic field are shown in Flg. 3. It is seen that mearly all of the correlation

. 1a restored with 11000 gauss. Figure b shovs the varistion of 1 - G, as & function
of the applied magnetio nem“(cn). The indicatéd exﬁoziential dependence of 1 - G,
ff on H 18 very ldkely fortuitous because of the relatively large standard deviations. -
' e antsotropy vas also measured with the alpha particles going directly
into vaecwm and the récoils going into the Ag backing plate. No increase im
| | anisotro'py was observed with an applied mmetic field, With and without an 11000
gauss mgneuo field the respective values (CR) vere 0.52 z 0.05 and 0,59 ¢ 0.02.

A Ag cover foil was phced about 0.005 cn away from the sample so that

-10

therecailavonldstrikathecoverfouafterapending 1.5x10 aecin B

- vacuun, With no epplied m@euc ﬁeld, the anistropy was still highly attenuated
-(_G2 ?3.2) Uhdar en applicd mgnotic ﬁeld of 11000 gauss 02 was restored to a

: &
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valu.e of 0.62 (GR) o 7.70 (BFn). 'ma signiﬂcance‘ of this éamerixient 1s that

the vacuun perturbation of the correlation takes pleee 15 appreciably less than

15xmmseccnda

-7 The correlation bmeen Giqg and cx75 vas maacured vith the recolls in an :

'?agmmmnment. Mswaaanatcmtowmmthen aandLnaadnixtms

in 3118" Figure 5 shows the @ma ray epectrum in coincidence with a;u.8 The

'enargies end’ relativo mtenaiﬁes of the obaerved gm:nm mya were 75 keV (~ 91%) R

88 kaV (~ 3;‘6) , and 118 kaV (~ 6%) The observed anisotrapy, afber ﬁnite aize

' corrections, 1s 0,075 & 0.023. Figure 6 shovs tho theoretical valuce of the

anisotropy &s a funotion of various mixturea of Le 2end L= 4 waves. The ex- '

perimental valua of the anisotropy vag correctad by aamming G2 = 0. 59 (CR),

samevaluaasfo\mdfora?5 Thevalue of B (L h/L 2) mtben 0171010,

excluaive of the error 1n 02 For 0233 fa'rored aJpha decay Ctagman and Rasxmssen :

| daduced the L = 2anaLab vaves ma the sane sign. - In earlier analyses of alpha

decay transition probabilities of even-even muslet, m'snnwéén6 had deduced ihat

the L 4 wave. would change sign 1o the vicinity of Cn (one atomic number higher :

| ‘themAm) Om-negativevalue of 8 myman thatthe thvava haa changed sign

faxr Am 243 i'mrcred alpha dacay. : With the atandard deviationu 1n our measmemexxta,

hovever; thene 13 a % posaibility that 8 has a positive ai@, exclnsive of amr |

| :-e*ror in G2 | Finally the value o:l’ 02 my be in erroa'. Ir a8 aubstantial pemrbation.}“'- _
..10 A

' of the a’D 7?5 correlatim occurs in < 10 eeconds dna to a quadmpola mter- _

'acftion, then the perturbation wil.‘!. be mallm' for the aua - 77-5 correlntion eince

'. the quad.rupole moment of the 11.8 kaV rotaticnal otate ahoum ‘be much smal.ler than . B

© ., that of the s keV statea The probabznty that 8 can be. poaitive might then be

‘Qaa hi@ as ~ 1%. 'merafom our value for negative valuz of 8 is suzgestive but

_not concluaivc. C
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Figwe 1.

' Fgure 2.

‘ Fi@:.‘rek.‘

Partial alpha decay scheme of Am

“Fe g | UCRL~1102%
FIGURE CAPTIONS

23&1

Qery ang\uar correlation magnet and detector arrgngement.
21&} (a ¢ ana) - 775 angular correlation as a functicm of an

applied magnetic field. The recoiling nuclei am in a vacuum emriroment.

The attenuation factor, O,, for the An a3 (s + +0t.g) - Vg5, correlation

 in a vacuum enviroment es a functica of en ap;:ligd magnetic _ﬁeld. The

thaoretical anisotropy was calculated with tha' qbrrection of Chagman

" and Rammmm; The dashed line, vhich 1s the best representation of the

Flgure 5.‘

Fiaura}S.

data from 1—12 k@ausa can be expressed by the equaticm .1.--(32 = 0, 7 x lo'o 06H

Gemma ray spectmm in coincldence with Amal" a118

24

Am 5 ana -,75? angular cmhtiom aniaotrapy.
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This report was prepared as an account of Government
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mission, nor any person acting on behalf of the Commission:

A.

Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, '"person acting on behalf of the
Commission" includes any employee or contractor of the Com-

mission,

or employee of such contractor, to the extent that

such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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