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xﬂtfilx TNTRODUCTTON
lhewhyperfine interaction refers to deviations'fron the Coulomb law forﬁ*”'%"
;;;‘interactlon between a nucleus and 1ts surrounding electrons or nu-nesons as thelfi

;4case may be“Sincea.p01ntAcharge ylelds the Coulomb force field- the hyperfine v”"l'i

‘f_finteractlon measures the dev1ations of the nucleus from a p01nt charge character.":f'“

";Such dev1ations are ordinarily expressed 1n terms of multipole moments which are o

.%iithe subJect of this talk
o Since it is nuclear moments beinévdiscussed the electrons or muons Wlll
ffibe cons1dered Simply to produce an electromagnetic field distribution over the
vfff nuclear volume and we cons1der the 1nteraction of the chargelcurrent distribution
:ifji;of the nucleus w1th that field Actually, except 1n the case of 8 claSSically wan

'r‘produced external field the dynamic interaction between rucleus and electron fi;

‘H‘;(muon) should be considered and in the case of heavy mu-atoms this becomes a i

.zfnon tr1Vial complication of the calculations. ‘ -f'u

For the moment, conSider this 1nteraction of the static field on’ the L

”fﬁijstationary nucleus (diagonal matrix element) The field and the nuclear charge-fffiéi

oy

”iﬂflcurrent distribution are conventionally expanded in multipoles which interact in ““‘”j

«a‘pairsdj5-“f;“; S e R
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'nly?the}ﬂ +l moments ex1st

:Electrlc Monopole bMagnetlc Dlpole (Ml), Electrl uadrupole (E2), Magnetlc
;0ctupole (MB), Electrlc'Hexadecapole (Eh), etc. hOnly those llsted have heen»

”'. on51dered as candldates for observatlon as statlc moments._jv~

l)

"'~ ey
Y

A dozen or so magnetlc octupole moments have been measured us1ng atomle, SR

ﬁheams.‘ The compllcatlon arlses here that the octupole 1nteract10n 1s so small;

.dlpoles,'and quadrupoles of olden days. Accordlng to'conventional terminology,;the}

«afs1ngle number (the”only multlpole moment for Whlch

the other three representing the orlentatlon of the princ1ple axes.. If the moment 1s

'Echart theorem. Also as is well known, the L pole vanlshes unless J > % .




S e ey

Recent developments mlght be classed as follows

a) developments 1n measurement of moments

) developments 1n nuclear structure theory of moments.h:ﬁ;t"sl.

:,V'Toplcs a) and, b) wwll be treated 1n that order 1n the remalnder of | thls paper..:fr

REEE R & o DEVELOPMENI’S w MEASUREMENT

The developments in measurement involve some new technlques and’ a‘“arge e

. l

'1;‘1ncrease in the number of cases measured but before cons1der1ng these develop-"&
i’ments, let us broaden the dlscuss1on by notlng the 1mportant fact that the
"ﬁnuclear charge and current dlstrlbutlon 1s by no means completely descrlbed by a .

i}acharge, a magnetlc dlpole moment & quadrupole moment,'etc The class1f1catlon_v

1nto mul 1poles only concerns the angular dependence of the charge~current dxstrl-fﬁ;f

'butlon whlle for & - complete descrlptlon, the radlal dependence must be ngen as ;_xrmf

ﬂ_well _ Ow1ng to experlmental developments, this radlal dependence ‘of the multlpolesf”llps

jn?has recelved renewed attentlon recently '

| ?HA. Monopole Moment

- The radlal distrlbutlon of the monopole moment 1s well known under the

“fname, flnlte s1ze effect volume 1sotope or isomer: shlft nuclear radlus effect

' ’;‘petc.f That “the: 1nteractlon energy between an electron (or muon) end the nucleus

'f’should depend on the radlal nuclear charge dlstrlbution even in the absence of f"
' *3;any L % 0. multipoles is- obvious. For ljght nuclei the effect can ‘be calculated
”f;non relat1v1st1cally by perturbatlon theory assumlng the charge dlstrlbutlon of

o <+ . the - :

' rthe nucleus to 1nteract wlth/electrlc potentlal v produced by a Coulomb bound '

o electron (or muon) For the electrlc 1nteract10n,(l) becomes




“’443The Laplac1an comblnatlon of fleld derlvatlves 1n (M) vanlshes except where the o

o thau the md ‘vave functlon is’ not constant over the nucleus, and for

- et .' P

EvarLioo

';Egpaﬁding,V”infa Taylor series‘aboufbtnefo:igiﬁlVé have .
v57v V + V'X o+ V Y + V Z + ~(V X2 + V 'Y -+ V Z ) -+ V XY o+ Vy YZ + V ZX +f

‘fﬁhQche derlvatlves to be evaluated at the orlgln.‘ For a pure monopole form for @31‘

S pN&Clear (2) becoy,pes f e TR ff et e

pruclear dT + g(V #NYVy + V ) fpl\?uclearlR dT +
fNuclear 5 pElectron( ) (q Average) Nuclear>% <w-9f§F):L.’

RIERE

L4 -

dffcharge produc1qg the fleld 1s present There;weuhave;V A

‘7.7==VXXffnyy?flVZiié‘%ﬂeElecffbﬁ'fftbﬁ;;::-r;'wff:f'* ’{fg?)vaﬂjf

i

"‘from'which the ﬁell knownrresult (h),afises?,
"fjlso that the energy 1s not exactly dependent on the mean—souare (MS nuelear”radius'

leavy mu-atoms

' 'v the perturbaulon scheme is no good at all and 1t is necessery to solve tle DwraO'u Sl

“‘eouasnoq for she mu Jn the mononole potenblal of the assumed nuclear cbarﬂe dlsiVlhu--

’

T tion.

UCRD-17729

- For heavy nuclel,\mueh discussed relativistic:corrections must be included . '%

Q‘Partlcularly for ‘mu- atoms, hlgher terms in (h) wust be 1ncluded reflectlng the fact .



'fc;5m": 'lia:skgﬂpcﬁi"':};f':‘ UCRL-17729

Recent interest»infthe‘nuclear”electric'monopole'distribution arises o

fron the greatly 1ncreased resolutlon in ‘nu-spectroscopy5 due ‘to the develop-7 '
~ment of solld state detectors end from- recent experlments 1n whlch the volume

hy

- effect was observed in atomlcvx~ray_spectra._‘ Both of these technlques havejgif
rthe advantage:over the older-optical isotope and 1somer shlft measurements (anuvtr
o also over the‘Mbssbauer measurements).that the calculatlon of. pElectron (or_t:;“"l
pmuon) can be made w;th much greater preclslon._ The reason is that the screen—
v-1ng of. the mu or of the K or L. electron is many tlmes smaller than that of the ;{"
‘ optlcal or valencevelectron.' That this is a "hotﬁ SUbJeCt«lS 1nd1cated by the
fact‘that one'recentjuolune_of'Phys.;Rev.‘Letters.lg hadihalfwa.dozen articlestf
ton»such'experinents'including‘an isotope shift neasurementﬁusing a:lazer.
| The mu and’k—ray measurenents have by and large snownfthat no gross

errors had been made in the 1nterpretat10n of the older optlcal and Mossbauer ‘

data, and are also in agreement w1th electron scatterlng data on nuclear radll.

'.In addltlon, a number of new cases have been measured.. The 1sotope shift effect,f< jff

that nuclear r&dll generally grow at a slower rate than. Al/j when Just neutrons o
are.added has been'reCOnfirmed an ‘extreme case being +hat'of the calcium isotopes
For whlch tbe electrlc charge radlus actually decreases as neutrons are added.

- Nole cases of odd~even staggerlng have been observed show1ng quite generally e

'lj_thatbodd isotopesxnave smaller charge redii than.the average_offthe neighboring . % .

evens. Also radius differences between'ground &nd excited states have'been e

v'ﬁ:observed both for predomlnately slngle particle states in odd nuclei and for i
| 152 7o‘ |

t:collectlve states in even even nuclel. Recent-measurements on Sm and Yb
9vﬁshow the 701rst 2+ level to be larger than the ground state 5) As the muon.'



moments"of 2+ states in even nuclei._ The result of these measurements is that

v ",: K x

received attention again since this distribution is of paramount importance for“u

Coa
. [ L
s B ’-

'the magnetic hyperfine 1nteraction in heavy mu—atoms.i The nucleus of an ordinary

» v . K
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| features,'yieldﬁ'{ﬁ'

BIORICUOZN AR SR Gy 1)(’1 m"é k). ®
4The flrSt‘term 1s a fleld 1nlthe.d1rectlon of the BN spln;whose magnltude drops
' off with radlus‘r llke the- muonvcharge dens1ty l¢ (r |.. .The. second term; p'
thas the angular form of a fleld due to & dlpole at the Orlglh; but of stren 1gth
lw“ Av- lw l2 f;' The quantlty lw | ‘i the volume average of iw\ out to.
the radivs r in questlon, belng, for the ls muon state, greater than or equal
: to'lwul , the equallty holdlng at rv= 0 and out»to a radlus over which the
'vchange in w is negllglble | ' |
‘For a point nucleus the energy of magnetlc hyperflne 1nteract10n is

‘glven by '1”
Wy =l Bom O Mo (YL

“and only depends on the total nuclear magnetlc moment.‘ For an‘actual nucleus>

””x'tne interaction with the, nonuniform B field of Eq. (6) depends on the dlstrlbu-

'ftlon of the nuclear magnetlsm For an ordlnary atom the fleld is very nearly

s _constant over the nucleus and the dlstributed nucl ear: magnetlsm makes only a

;‘f-very small correctlon to the point result 7) The result 1s a sllght dlfference
between the ratlo of- magnetlc moments for two 1sotopes (measured in a uniform
.vifleli) and - the ratio of the magnetic hyperflne 1nteract10ns for the two isotopes
":(determlned in the rnonuniform field due to an unpaired electron) This hyper-
© fine structure anomaly or Bohr Welsshopf effect6) provides about the only motiva-

tlon for making precise magneticpmoment measurements for complex nuclei since



L magnetic‘hyperfine interaction.','
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© In (9) and (lO) Y is the nuclear Viave function and S and L g and g the

spin and orbiual angular momentum operators and g factors respectively The5~i
quantity u is the nuclear magniton._’i

The first term of Wé is Just like that of WL except for the replacement

Aof g, S by gﬂL and except that the radial weighting factor is lwul in

the spin case and |w | & in the orbital case, Thus a nucleon spin at radius

’fl'r samplesthe mu moment Just at that radius,vwhile an orbiting proton is senSitive'

i

to an average of the nu moment-over a volume inside its (the proton'’ s) orbit.

This is essentially because the orbital current’ loop'is equivalent to a sheet -

- of” dipoles within the loop In'addition there is:an extra term for the spin if

(as is usual) the nuclearswave function does not have spherical spatial symmetry.

Relativistic calculations‘of the mu' magnetic~hyperfine interaction for

209 '
~Bi ,9, uSing a configuration admixed wave function chosen to. give the correct
'”vmoment appears to disagree with the present experimental results. The test can.be

h-.quite senSitive as simple models yielding the same moment can differ by 50% in

3

el Quadrupole Moment' -

To round out the discuSSion of the radial distribution of moments it

snould be mentioned that there has also been some interest in the distribution

- fof the electric quadrupole moment } In the usual collective picture of the nucleus,

. both the monopole and quadrupole radial distributions arise from a charge density

: p(r) which is more or less constant out to the surface region at r=c where it
{'drops to zero over a thickness characterized by t For the usual‘axially |
‘rsymmetric deformed nucleus the surface region is not a sphere, but an ellipSOid

- The conventional density is
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,,,

57”1£gthe single particle wave function in question.; For all but”nuclei Just at -

t

~s1ngle particle, and the collective picture is probably more or less correct

s

'ftthough of course, a microscopic model would not yield exactly the form of Eq

‘Jf(ll),'With its 1mplied relation between the monopole, quadrupole, and higher

*moment distributions.q%t;fif'

'f:The experiments With mu atoms are probably the most sen51t1ve to this

‘*quedrupole radial distribution, and an attempt was made recently to determine

3

fgit 1n more detail In particular the experiments were analyzed with a charge»

distribution in which not only c, “the half radius parameter, but also t the
} 9) , L ‘ : :

.thickness parameter depended on angle.

particularly senSitive to this radial distribution. Higher multipole moments

2) o

,.than quadrupole have been 1ncluded in such calculations,_ but a, direct connec

v'_tion w1th the electromagnetic multipole moments discussed here is not pos31ble

‘ow1ng to the fact that the a particle 1nteracts with the nuclear force form

factor and not Just with the electromagnetic one.

:t*ﬁfﬂ One of the most interesting recent developments 1s the measurement of the

.quadrupole moment of a number of exc1ted states (2+ in particular) by means of

’




-11- Ty
the reorientatlon:effectJlnvéoulomb;excitation.p These measurements have been
- =pr1mar1 ly lor non deformed nuclei not too far from closed shells and gave the a
‘unexpected result that even these nuclel often have very ‘large quadrupole
": 3 ‘moments for the 2+ state;'comparable, 1n fact wlth thelr O+ — 2+ tran31t1on Wp
‘matrix elements | i;”i;{fijp}ft-'a“ N :twdy;
Targe o4 quadrupoletmomentsjareienpectedvtorbdeformed:nuclel described';
* by the rotational modelt anddhave‘been‘reconfirmed by mu'atomic experiments which
for heavy nucle1 11nvolve real and vlrtual nuclear eXC1tatlon and are thus sensi-

“tive to the exclted state quadrupole moment The MBssbauer technlque has also

- been used to determlne such quadrupole moments of ex01ted states.

VIII DEVELOPMEENTS mw TH_EORY
Recent developments 1n nuclear structure theory of moments has not been
;80 1mpress1ve, and there is stlll no theory capable of predlctlng moments to much f

better than one. flgure accuracy..'

t. A“: Monopole Moment Theory
The nuclear radius is closely connected with the saturatlon properties.of y“ﬁ
. t”l'QVgthenucleon nucleon force and thus difficult to,treat from first pr1nc1ples |
”:'However, a seml quantitatlve understandlng of radlus changes from level to level
“*v;or nucleus to nucleus is posslble on the basis of 1ndependent particle and collec—

ootive 1deas.

Features to be explained are the following l) Along the stabllity llne

'?b?;the Charge radlus goes llke Al/5. 2) For fixed A, the radlus decreases w1th



'f; added neutron or proton. Most dlscussions have 1gnored the first effect and

-t

>3t is 1nvolved 1n which case dev1at10ns as large as AR/R ~ A l can occur h).;;

: shlft (s1ze 1ncreases less rapldly than A

f{'erable dlscusslon over the years.- There are two reasons why the addltlon of a w-f

jstressed the second The core s1ze ‘increase is greater for .an. added proton

fthan for an added neutron hoth because of the Coulomb and nuclear force.;

force on the core relatlve to the neutron case.A (If the entire isotope shift

UGRL-17729

icated

P01nt l) 1s the saturatlon property P01ht 2) measured by the 1sotope

X 1/3

‘as. neutrons are added) has had cons1d--el

1n the m. s. charge radlus as well as an 1ncrease of Z by one unlt There 1s

..... . x

The |

: K
ﬁ

' ' Ay ."' '.,. sod
the proton nuclear one body potential deeper (thls 1s the well known 1sospin_

x

dependence of the one body potential) SO - that the core proton wave functlons l*’

are pulled 1n a blt maklng the core m. s._charge radius smaller for an added neutron f

¥ ,' & E
¥ f ¢ .

than for an added proton.» i i




: 1nteract1ng ouas1 partlcles of Mlgdal
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[30) 0

In both the calculatlons of Uher and Sorensen aandjinfthe theory of .
ll) the average experimental isotope shift
is used to determlne'the parameters'of the theory.:_fs T

P01nt 5), that large 1ncreases 1n deformatlon yleld large 1ncreases in

- “+the m. S radll, is eas1ly understood 1f the nucleus 1s assumed to be approx1mately

| ;i‘lncompress1ble under deformatlon, for then we' have for the RMS radlus

/,R/R (5‘/3‘ : )A/S “ e 'j B <>

".v “ oo

Ly

'vff-Recent exper1ments5) 1ndicating an O+ - 2+ 1somer shift 1n Sm and Yb may be‘

ftlnterpreted as ev1dence of excess deformatlon of the exclted state. Efforts tof}}“‘f

Doaf \

“jfrelate thls increase 1n deformatlon to the 1ncreased rotatlonal motlon ‘have not'~f'

. yet been fully successful.. Likew1se the pecullarly small or even negatlve 1so—df

"'even ones has recently been explalned on’ the basis that the m.s. quadrupole
‘*Vdeformatlon of odd nuclei is smaller than that of the nelghboring evens on the ;_
7l“average. 7 Detalled calculatlons of thls effect us1ng the pairlng plus

;quadrupole force model together w1th Eq (12) qualltatlvely conflrms thls_T'

J“’Lfaccount The theory of Baranger and Kumar,

‘fﬂftope shlfts Just below closed shells may reflect the espec1ally small m.s. ~~;'?"7 P

lf}-deformatlon of the maglc nuclel.if."‘

P01nt h that odd nucle1 are systematically smaller than the nelghboring

a7y

3 {'explanatlon as- & magor cause of the odd- even staggerlng

Radlus effects can - be computed w1th & mlcroscoplc model only 1f both

monopole and quadrupole core polarlzatlon effects are properly taken 1nto

13)

for example, can yield 1somer‘;f;

’f.shlfts only under some assumptlon such as incompressibillty under Whlch Eq (12)

was derlved.




;7f near the expected Schmidt values, but there are some notable exceptions,in

. A:;;tries to understand these deviations in terms’ of meson effects and core polariza-

'tfftion (configuration m1x1ng) effects,‘ [ ;‘}Qp:[v, ﬁdo”'

ffbarising from two particle or two quasi particle configurations. f

"5Lfactory The odd particle must be placed in a deformed potential and the collec—"x

' ‘ii*tive rotatlonal contribution to the moment included. If all particles contribute ERa

Lfcst-177_2-9 e

fso that nuclei Jush.one par icle away from double magicwhave received speCial

L

;attention Still only 1n the case of 016-are magnetic properties known for ’f‘lfg;;fg

b‘all four neighbors (p and n, particle and hole) Many of these moments are

R

. 0 L
narticular B12,9 whose moment 1s very far from the single particle value. One

: The meson effects are thought to be small (~ O 2 magnitons), but have
.‘iotlll not been well calculated.' The polarization effects depend on the res1dual

,Qinteraction.~ A recent attempt ) “to- explain the Bl moment dev1ation with realistlc D

/forces was unsuccessful Conflguration m1x1ng calculations with phenomenological"“&

6),

"forces 1n the manner of Arima and Horie,;5) and Blin Stoyle : and 1ncluding

’2pair1ng and quadrupole effectsl7) have been reasonably successful for nucleiv%i?;ffif?v'

1) ]

-not too far from closed shells, &5 have. the calculations of_Migdal and collaborators.

Some magnetic moment measurements on. odd-odd nuclei and eXCited states of even- even

‘:} nuclei reported in contributed papers to this conference have been interpreted as

For more deformed or. collective nuclei, 1nclud1ng, apparently, even the

L

) exc1ted 2+ states of nucle1 near closed shells, the above description lS unsatisa'

h equally to the collectlve rotational motion, the rotational g factor is gR Z/A
1"For odd deformed nuclei the resulting g factors fall between the Schmidt limits in
’u;‘rough agreement w1th experiment Some effort to-identify Nilsson levels on this_

bas1s has been tried



For the even 2+ states the motion is all collective and g = gR = Z/A N
'unless a mlcroscopic calculation of the motion is- made For deformed nuclei
D:Nilsson and Priorl8),calculated that g < Z/A ow1ng primarily to the fact that

'Aithe proton pairing force 1s stronger than that" of the neutrons SO that the

::: neutrons are free to contrlbute more to the rotational motion than are the

?protons. This_difference;in;proton and neutron_pairing deduced from the odd-'d
teven mass1differencesrgavevreducedjofdvalues inhagreement'withithe,observations;
For even.nuclei'nearerfclosed shells it hadzbeen'hoped,runtil a few years |
‘_ago; that.the lowestffew‘states could.be describedvin termsfof harmonic duadrupole
v1brations about a spherical equllibrium shape by means of the random phase

"approx1mation (RPA) When the expected triplet (O+ 2 +, N+) failed to appear o

 with complete regularity and was often more complex it. was stlll hoped that RPA 'fv,x

would be satlsfactory for the lowest 2+ state v Now even that hope is gone and ::'
_only the ground state tran51t10n matrlx element B(E2)O+ —>2+, seems reasonably
.represented by RPA | o | | L |
In particular, the magnetic moments predicted by. RPA have substantlal B
' Jfluctuatlons near closed shells as seen from Flg l Pd and Cd have predicted

- g S l since the wave functlon 1nvolves g. g protons to 8, large extent while Sn

'};fand Te have small predicted g factors The experlmental values whlch 1nclude

'“some contributed to thls meeting in this region are not ‘so far from g2 = Z/A
gthe collective value. For the heavier “nuclei there 1s less disagreement between'

uRPA and experiment Attempts ‘to increase the mix1ng by extending the RPA to .'(

uw]vjhlgher orders has not been very conv1nc1ng to date,l?) although lots of serious- 3;7:*5,

‘ 5ﬂfwork has been done.

A different approach 1is made by Baranger and KumarlS)‘who describe the -~

B fnuclear motion as completely collective, but use a mlcroscoplc theory of the

1



”v’demonstrated by the'l rge ouadrupole moments observed by the reorlentatlon

:‘”f{ as seen in Flg 2

UCRT-17729

}5collect1ve parameters.‘,

‘phenomonologlcal palrlng plus‘?( ) force wlth parameters chosen to glve the 'f»g{;'ff}{%.

i'best agreement w1th experiment Calculatlons have also been made in whlch the

: 3collectlve parameters were simply chosen to fit the data. :;';1_A
_ The collective parameters are a. potentlal energy and 1nert1al parameters ’~f”773

ﬁWthh are functions of" 6 and y, whlch descrlbe the nuclear shape. -The collec-'>

'~,lt1ve motlon 1nvolves changes ot the nuclear shape (B and y) and also changes of

orlontatlon (rotatlon) The quantum mechanlcal solutlon of. thls motlon leads.
: a°

to wave functlons lor each state which descrlbe/dlstrlbutlon over B and Y-

m_values, the dlfferent states hav1ng dlfferent average -deformations and asymmetrles.;;f

'iA'number-ol nuclel'have beennsuccessfully>descrlbed:thls way._

b .
Y

Quadrupole Moment Theory :

The fallure of RPA to descrlbe v1brat10nal" 2+ states was most clearly

;ieffect 1n Coulomb excitatlon. The RPA 1s'a mlcroscopic descrlptlon of harmonlc
'iv1bratlons about a spherical shape. Such osc1llatlons pass from oblate to spherl-a'; o
_':Tcal to prolate and back agaln, s0 that the purely harmonlc colleculve plcture BE
rﬂtdescrlbes the 2+ as belng prolate as often as oblate and thus as: haV1ng QQ ~O }‘al;@ﬁx'
The usual PPA predlcts quadrupole moments whlch are not zero, but Wthh are'flii;':;} ;:

‘2v.mostly less than the s1ngle partlcle value, whlle the observed moments are four L ,_a;;
C o to elght tlmes the s1ngle partlcle value and thus in gross disagreement w1th RPA : ;i‘¢

.J'.‘

. These large Qé+ values, typlcal for delormed nuclei ere & surprlsel. v

s1nce they were observed for nuclel wlth vibratlonal rather than rotational

2



o 's1gn so that a large Q2 results.

L 'nuclel._iW

UCRL-17729

e

spectra. Slnce thelr observatlon, theorlsts have trled very‘hard to show that

it was not 50 surprlslng after all.

A .
e SRR

The mlcroscoplc theorles stlll need to descrlbe the'motlon as some sort

of V1bratlon based on RPA but the v1bratlon 1s clearly anharmonic. The game'

,1s to extend the RPA to 1nclude anharmonic effects of varlous sorts, to determine
. Whlch are the 1mportant ones, and then to do a calculatlon 1nclud1ng all the.?hnlw
' -1mportant effects Lots of 1mportant effects have been suggested (s1nce the

“desired result was known), but a conv1n01ng calculatlon 1ncludrng all 1mportant

*7”_effects is yet to be seen. :

The collectlve calculatlons of Baranger and Kumar plcture the nucleus as ;,.

ﬁtﬁﬁfv1brat1ng through varlous shapes W1th the rotatlon of the deformed shapes taken
::mproperly 1nto account They flnd that 1t is 1ndeed p0581ble to have a system _f@ff:
";f'whose energy spectrum looks roughly harmonlc, but whose 2+ wave functlon has

‘ ‘»deformatlons of one s1gn heav1ly welghted compared to those of the opposite _fjf‘f

. lV CONCLUSIONS

There have been a number of experlmental developments over the last few

*vf”years whlch have been qulte pertlnant to the measurement of nuclear moments..;u‘f'?
v”~ﬂl.In addltlon, new 1nformat10n concernlng exc1ted state moments and other proper--

‘{ tles has caused a large change in our way of thlnklng about 50 called ' spherlcal _*?ff

Developments in nuclear structure theory of the last few years have been tﬂ'

'ff-more conservatlve and less spectacular. Changes 1n theory have been forced upon R
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Flg 1. Phonon magnetlc dipole g factors.‘ Experlmental polnts are compared
R}
' w1th theoretlcal curves calculated us1ng the random phase approx1matlon for
« the g factor of the flrst 2+ state of. varlous sperical" nuclel.

Flg 2.v Phonon quadrupole moments. Experlmental p01nts determlned by the iv?éﬁu‘}ﬂ;

reorlentatlon effect in Coulomb ex01tat10n are compared w1th theoretlcal

s

curves calculated us1ng the random phase approx1mat10n for the quadrupole

moment ot the flrst 2+ state of varlous spherical'_nuclei..;”“
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
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

B. 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 1in 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
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