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STROBOSCOPIC MEASUREMENT OF THE g-FACTORS OF THE T~ ISOMER IN
2O6Pb AND THE 21/2 ISOMER IN . 207

SRR +
K. H. Maiert, K. Nakalff, J. R. Leigh , R M. Dlamond and F S. Stephens

_Lawrence Berkeley Laboratory
University of California
Berkeley, California 94720°

‘October 1971

Abstract

206 207

The g-factors of the <" Pb 7T (2200 keV, T1/2 123us) and “°'Bi 21/2"

(2101.5 kev, T = 182us) isomers have been measured by the etroboscopic method

1/2
using the 2OhHg(a,2n)206Pb and Hg(TLl hn) 07

206

B1 reactlons to excite them.

Pb 77) = (=0.0217 * o. oooh)nm end
207 + L o | '
(“7'Bi 21/27) = (+0.325 + 0.006)nm. The implications of these values on the

wavefunctions of the states and on the magnetic polarization of the 208Pb core

The results are g (
g

I

“are discussed.

. Work performed under the auspices of the U. S. Atomic Energy Commission.
’eTNATO fellow on leave from HathMeitner—Institut Berlin (present address).
1-'-‘NrPre:s.ent Address: Department of Phy51cs, Unlver31ty of Tokyo

$ ~
Present Address: Department .of Nuclear Phy51cs, The Australlan Natlonal

University, Canberra.
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1. Introduction

208

‘This is one of three related bapers on magnetic moments near Pb.
Although in general the shell ‘model works espec1ally well in this region, its

predlctlons of magnetic moments even for very pure 51ngle-partlcle states deviate

' appreciably from the experimental results. A study of these deviations was the

main interest of this series; the present paper reports on the g-factor measure-

. . . N ,
ments of the 7 isomer (T, ,, = 123us) at 2.200 MeV in 206Pb and the 21/2 level

207

1/2

= 182us) in Bi. In ref. l) we describe the measurement of the 13/2

(Ty /0 _
205

level ‘in Pb, and in ref. 2) these results are discussed togethér-with'other

‘relevant éxperimental information in regard to their implications in understanding

the dev1at10ns from the shell—model values.

2
The 06 Pb 7 1level has malnly the conflguratlon lpl/Z’ ll§/2 7= and

so measuring its g-factor allows a check on the moment of the 113/2 neutron

orbit as measured in ref. 1). Alternatively, we can investigate the purity

of the state by comparing its moment-with that calculated from the il3/2 and

) + . . : .
P/o neutrons. The 21/2 isomer in 207Bi is proposed by Bergstrom et al.

proton to the 206Pb T~ level. Since the moment of

209

3) to

result from coupllng ah

9/2

: proton is known from the

9/2

patible these three moments are, and again check on the purity of the wave-

the h Bi groﬁnd staté, we can find out how com-

functions or on the validity of calculating the moment of a complex state from

'those_of its constituents. " Apart from this, we wanted to explore.the feasibility
. of measuring .g-factors for lifetimes of the order of 100us for such heavy
‘nuclei using a liquid metal target, as there are a number of states in this

‘region (with lifetimes up to milliseconds) whose g-factor measurements would

be most _interesting, and this, approach seemed most promising.
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" 2. Experimental Method

The DPAD and SOPAD methods (differential angd stroboscopic‘observatioﬁ
of pertufﬁed angular distributions) follOwing nuclear reacfions were used. They
can be sﬁmmarized asnfoilows. (i) A pulsed 5eam produces an aligned isomeric
level'through a nuclear reaction. (ii) The conditions‘fbi the production are
such thet thevisomer ig left in an environment in wﬁich the alignment isﬂpreserved
for a time cemparable to the lifetime of the level orklonger;b (iii) An’appliedv
magnetic field causes a Larmor precéssion of the.nuclei which is obeer;ed through
the correspending rotation of the»angular distribution ofvthe<de;ex¢itiné‘y-fays.
At a parﬁicular angle thisushows’up‘as a modulation of the fime diétribution.of

20 6PB

the gamma-ray transitions. The (HI,xny) reactions, such as 2OhHg(o_c,Qn)
| 20 .
) T

and 2oqu(TLi,hn Bi used here, preferegﬁielly bdpulate'low-lYing high-spih
le&éls due to the_large amounf of anguler momentum brought into the’cqmpound
nucleus. Since this angular momentum cemes,almost exclusively fromﬁthe ofbi%al
anguler momentﬁmhiﬁ the entrance chamnel and so is'perpendicular to ;he beam
difection, the isomer will beiwell aligned. So the first condition regarding
cross section'and alignment is fery favorebly fulfilled. |

To achieve a relaxation time of the order of 100us, liquid metal targets
seem to be ﬁhe best choice. .Disturbances of the electren shelilof the recoiling
nucleus ana of the surroundings healivery quiekly, and-the short eOfreiatien
'fime.ef the fiuctuating environment tenés to average out to zero the fieide
20&Hg(q,2n)206Pb T reaefiph on &

from neighboring atoms. For_the casevof the
liquid mércury'taréet,va tiﬁe—integral measurement of the g-factor by Quitmann and
Jaklevich) had already shbwn‘thaf the relaxationiggﬁe:is at‘leasﬁ idOus. With

. the choice»of the above-mentioﬁed reactions on a liquid mercury target, therefore,

the second condition is fulfilled too. ///
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The count rate I(O,t) of a Y-ray de-exciting the isomer at an angle
O with réspect to the beam and at a time t after the centroid of the last beem
pulse and with a magnetic field H applied perpendicular to the plane containing

the beam and detector is:

oo}

1(0,t) = }:: exp(-A(t + nT)) {1 + A2.exp(-b(t + nT)) P2(cos(@ - wL(t +T))} . (1)
n=0 ’ ‘

Here A = 1/T is the decay constant, T the repetition time of the beam pulses,

A, the usual coefficient of the angular distribution, 1/p = Tr the relaxation

time, and w. = —g-H-uN/h‘the Larmor frequency. For the liquid mercury target

L

the relaxation phenomena lead to an exponential decrease of AQS). The AhPh

term of the angular distribution can be neglected, as will become evident.
For T > T, only the first term of the sum has to be considered, and

the well-known time-differential method (DPAD) results. By using two detectors

simultaneously.at angles differing‘by 90°, the combined count rate

34, exp(-pt)cos(Q(O;wa))
Lo+ A exP(-pt) '

, ' (2)

5 4 v .
éan be evaluated. This is essentially‘a damped sinewave as.thefdenOminator
varies but little and smoothly. From this the Larmor freéuéncyrand-relaxatioﬁ
time can easily_be.extracted. |

. If, on the contrary T << T, the stroboscopic method results. This has

‘peen deveioped by the group at the Héhn—Meitner-Institut, Berlin6),rand.has'
' been discussed in detail in ref. T) and by Nagamiya'and‘Sugimotoa). “In this

method one cduntsrat an appropriate angle and time window, for instance; 0 = hs°
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and t = l/hT,iand varies the ‘magnetic field; the count rate will then show.d

resonance for T/w

L =T, with the area under the resonance determinéd'by»A and o

2 : e
the'width'abqup proportional to (1/1 +'l/TR). The seﬁﬁp is shown in fig. 1. |
To fit the measﬁred.datq, the.sum in eq. (1) has beeh_perfo%med in closed form
and.so\have the integrations over the rectangular beam pﬁlse,~the width of thé
counting window, and the angle covered by the detector. Thus an exacﬁ expres;

_-Sionvwas used which is, however, too lengthy to be given here. A considerable .

improvement in the expériment is achieved with a two detector, two-time-window

setup. The double ratio of count rafes

3

: showé the resonance aboﬁt:&‘times stronger, and neérly all errors due.ﬁo .
,misalignment cancel to first order. Some‘experimeﬁtal details are given in the
appendix.
. 3. Results
3.1, 206py 4= sTRqBoscopic EXPERTMENT
.A ﬁulsed beam of 26 MgV o particles from the Bérkéley Hilac with T = 20us
repetitipn:time and'hus pulsewidth was directed on the 1i§uid 20hHg tafgét'tO'VF
excife the isomer. Two planar Ge(Li)-detectors of about 8 — volumé were placéd
viewing_ﬁhe‘target at *45°., The four spectra cOrresponding to the two deteétofsvand
_ : . .

“the two time-windows of lLus width centered at 1/LT and 3/4T were recorded in

2048 channels for each simultaneously (see fig. 1 and appendix for.details).

[}

The decay scheme of the isomer is shown in fig. 2. ‘Figure 3 giveé the.observed
o ' n | ) . v '
Y-ray energy spectrum. . The branch through the second 4" level is too weak to

.be seen here, but the five lines from the main decay path show up Clearly”and;°
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can be easily integrated. _The stroboscopic resonance curve for the 516 keV
line is shown in fig. 4. The solid line is a leastésquare fit according to

egs. (1) and (3) for g and A with the relaxatlon time fixed as Tp = 600us .

R

Similar fits w1th TR varying freely have been performed for all 5 tran51tions
and the results are summarized in Table 1. 1In addition, the fits were repeated
with the experimental parameters; such'as.messnring times and angles, being
changed to the maximum possible errors. ﬁo significent changes‘in the answers
resulted from this. The only important error in the g-fector deﬁermination
“is hhat of ﬁhe magnetic-field meaSurement which is l%, The results will be
discussed in fhe next section.
3.2, 295y 17 OIME-DIFFERENTIAL MEASUREMENT

In addition to the stroboscopic experiment, a time-differential measure—
ment was done. The beam was choppedvinto 10us wide pulses every SOOus; Using
a two-dlmen31onal program on the PDPT on-line computer, the counts from two
detectors at 20° and -70° were recorded as a function of time (512 channels) ‘and
energy (h096 channels) The time distribution of the 516 keV line is shown
in fig. 5; an averaged background from above and below the line has been sub—

tracted. Figure 6 shows the experimental ratio given by the lefthand side of

eq. (2) together with a best fit for g, A ‘according to the righthand side.

‘ 2° TR
Actualiyva phase had to be fitted, tod; since the delay between theAbeam pulse
and the start of the measuring interval was only measured. with‘sufficientr

precision to'fix the sign of A, and g. For the 803 and 881 keV trans1tlons,

only A2 and TR were fitted u31ng g as determined from the 516 keV line.' The

“results are given in Table 1.  Again for the g-factor only the 1% error in the
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determination‘Qf.themmagnetic field is important. tThe time calibfationvwas
accomplishedbwith quartm—crystal accuracy (see appendix). The'asymmetric
p051tion1ng of the detectors made it possible to determine the 81gn of A2 and
g unambiguously (the - ‘stroboscopic experiment left a common sign- undetermined)
However, for (HI,xny) reactions the sign of A, is\clearly p;edicted from the

' known spins and multipolarities.

As,cen.be seen in Table 1 all results for g snOW'Bettervagreement than -

-~

the 1% error of the megnetic field. - Hence' _ R

(206 Pb 7 ) = (-0.0217 £ 0.0002)nm(uncorrected)

1

~ The. actual field at the nucleus can dev1ate from the applied external magnetic :
field because of the Knlght shift and the dlamagnetic correction. The latter

is calculated by Feiock and Johnsong) as AH/H = -1.7%. ThefKnlght shift‘for

k]

lead dissolved in mercury is unknown . It should, however, be in the range of
A

the. measured velues of Pb in Pb (1. 57) and Hg in Hg (2. h% ) ~ ‘Within the errors

this Just compensates the dismagnetic shielding, and we, therefore, only  increase
‘the error for the corrected g-factor by 1%.
206_ .-
g("""Pb 7 ) = (-0.0217 * 0.0004)nm(corrected)
o v s N | b
This can be compared with the result of the previous time-integral measurement )

g = (-0.035 ¢ 0.020)nm. The A, coefficients of all three measurements agree '

2
rather well ‘and are compatible with about 2/3 of the values calculated for

complete alignment of the isomerll). This means that the Ah coefflcients are
reduced to about 1/4 of the values calculated for complete allgnment Since

the latter are smaller than ‘the values of A for complete allgnment_anyway, the

2
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reduced values-of-Ah are negligible, as assumed in.the evaluation. The relaxa-
tion times.as_evaluated from the different eets of data scatter widely. Since
the lifetiﬁe is short eompared ﬁo the relaxation time the experiment is not very
sensitive to this quantity. 1In addition, the statistics are rather poor. The
most iikely'value for T

Rkis about’600us.

3.3. STROBOSCOPIC EXPERIMENT ON OF{Bi 21/2+
For this isomer only a cursory time-differential measurement was
performed to fix the sign-of g and to give a startlng p01nt in the search for

2
the stroboscoplc resonance, The reaction used in thls case was ol Hg( Li hn)

20Tps,
The most.suitable*eﬁergy of the 7Li beam Was determined from an excitation function
to be 41 MeV for the thick target. The setup, including all time intervals, was
identical to that of the 2O6Pb T expefiment. The'decaj scheme of the isomer, |

as investigated by Bergstrﬁmvgﬁ 51,3), is shown in fig. T. We have added a

288 keVv transition between the two 15/2; levels, since we found a ﬁeak line there
with about the right haiflifef' The.energy spectrum as seen in the.stroboscopic
experiment is shown in fig. 8. Unlabeled lines ekhibit different half-lives;

no atfempt was made to assignithem. Figure 9 shows the resonance for the

669 keV transition. The 5 strongest lines have been evaluated and the results

are summarized in Table 2. Again the error in the g-factor is determlned by

the accuraéy of the field measurement y1eld1ng:

207

g(fB1 21/2" ) = (+0 325 0f0003)nm(uncorreeted)

For correcting the external field to the field at the nucleus, the same situation

holds as in the lead»éase. Therefore:
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g(?9Tpi 21/2%) = (+0.325 + 0.006)mm(corrected) o
v | S T
: . B : . : ‘ o oy
The spins of the isomer and of the levels populated in its decay have been

" convineingly proposed by Bergétram,gﬁ_g;.S).from a-c0mpari§onﬁwifh'a<shell—-

2

mddel calculation. The A
in this measurement are in perfect agreement with this scheme. In addition to

the values gi#en in Table 2, the sign of A2 could be determingd'forimost of

the.weaker»lines;'therefbre the spins,are‘definite. The»relakatién,time again

~ LOOus.

is not ﬁell3determined; the most likely value is TR

coefficients of the ‘angular distributions established

N
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4. Discussion
The principal interest of these measurements was to investigate the
deviations of the measured magnetic moments near 2O8Pb from the predictions of

the shell model. This is discussed in a separate articleg). After a brief

|

examination of the relaxation times, we will discuss here only the information
givén by the moments about the wavefunctions.

The relaxation times, T ,‘of the two isomers in liquid mercuryvat room

R
temperature have been only roughly determined as 0.5ms in both cases. For the

206 .~ C S .
Pb T level the relaxation is caused by electric quadrupole interactions.

A magnetic interaction is very unlikely due to the small g-factor (g = -0.0217),

and would require a shorter time by two orders of magnitude for the bismuth

207

- o v ‘ _
isomer since T_ ' l/g2. For the 21/2 level in Bi with g = 0.325, con-

R

tributions to the’ relaxation process from magnetic interactions cannot be
‘excluded. However, pure quadrupole relaxation is possiblevhere as well., In

this case the quadrupole interaction would have to be about 1.5 times stronger

206

for the bismuth_isomer than for the ~ Pb 7- level in order to compensate for

the increase of TR due to the higher spin, according to the theory of Abragam

and PoUndS). With the long relaxation times that we have found, liquid mercury
might become a very useful backingvfor recoil implantations. The chemical
inertness and and high Coulomb barrier of mercury are advantageous for this

purpose.

- 12 s S ’
- Neutron pick-up measurements on 207Pb, ref.. ), are, within the usual error of

4y

roughly 20%, compatible with a pure (pz}z, ilé/é)7— configﬁration for the
206 '

Pb 7*.1evel. So this is the dominant part of the wavefunction. The magnetic

moment predicted from the pure shell model forvthisltwo-particle state isk
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U= -1.26nm which is 8 timesithé measured value, U = -=0.15nm. This discrepancy
could be anticipated, since the measired. moment of the 113/2 neutron hole is
" onhly one-half the Schmidt Value. ifiwe combine the measured\momentsl’l3) of
. . , . 1k
the pl/2 and 113/2 neutrons using the expre331en ),_
+ - + .
u =gl ="‘I" (g, +g,.) + (g - Za) Il(Il \l) I2(12 Y (l&)
. 2 '8 2 1 2 2(I + 1) ’

the result is4—0.39ﬁm,'which is not tqo fer from the present measufement.
However, frem the evidence compiled in ref._2) we wouid-expect better agree-
ment. Therefere3 the greater.part_of the.remaining difference may very well
oriéinate frem impurities in the wavefunction of the T level. Admixtures are

prediCted b& the calculations:bf Truels), which give the wavefungtien as: .

206 o . .y .
7770 770 = 0,952 (py 5 dy3p)qm + 04250 (2550 1y55)¢

- 0.169 (pgp5 dy3/p)q= + **

The major cerrectiqn to the moment comes from the off-diagonal element

| <p1/2 i13/2|“‘|p3/2 i13/2 X
207

to the_measuredl6) B(Ml)—va;ue of the p3/2 > pl/2 transition in ~ 'Pb. For- the

calculation of the three diagonal elements'we used the measured moments of the
_of ref. ) for the p3/2 orb1t ‘and comblned the 31ngle—part1cle g-factors
accordlng to the rules for the shell—model magnetlc—moment operatorlh)}:vThe
‘result is P = -0.2Tnm in better agreement with experiment. By increasing

the ampllpuée of ‘the (P3/2 113/2)7-

Thie-can‘be related through_merely geometric factors

component to -0.4, which still is ¢ompatible .

Loy
- pl/2’ 5/2, and 113/2 neutron orblts and the predlctlon of the effectlve operator-
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with the pickeup_experiments, the predicted moment becomes U ; -0.2n which,
within the error of the B(ML)-value used, is in ;greement with the meaéured
U = =-0.15nm. We would conclude that the Sign of the amplitude of the
(p3/25113/é)7-( admixture ag calcu}ated by Truels)‘is right, while the ampli-
tude might have to be increased somewhat. However, some caution is called for,
since here we are dealing with very small maghetic moments, and so other
perturbations might not be negligible.

In order to see what‘the'present.measurement impliés ébout the moment

of the i neutron orbit, we can turn the above process around and use the

13/2

measured moments of the 7 level and the P10 neutron to calculate the moment

13/2 13/2)7

-0.15 plus the correction from the admixtures in True's wavefunction of ~0.12mm,

of the i neutron. If we take u((pl/2,1 ) as the measured value

and estimate the error to be equél to the corfection, thevresult is

u(vl ) = (-0.91 + 0.12)nm. Fortunately, the result is not very sensitive

13/2)

This agrees with the measured moment of the 13/2 level in
1 .

)

13/2

to the uncertalntles in the moment of the pure (pl/2,1 conflguratlon.

T
205Pb

(L ==0.975 % 0.04mnm)™) and justifies our assumptionz) that this value can be

taken as the moment of.thé i neutron ofbit.

13/2 :
s . - + . 207, . : .
The situation for_the 21/2 1level in Bi is clear. Calculating its
: 206 - : 209, .
moment from those measured for the Pb T level and the (ﬂh9/2) Bi ground

‘state gives W = 3.39nm in perfect agreement with the measured Y = (3.h1 % O}O6)nm.

So tﬁe'prbposed wavefunction3) (206Pb'7—, Th

)

+ s N . . . s “
9/2'21/2 is verified. Simultaneously,

this is a'remarkable example of the validity of combihing the measured moments

1h :
accordlng to the rules for the 51ngle-partlcle 0perator ) even though the

'1nd1v1dual moments dev1ate apprec1ably from the Schmidt values This, and similar

: _ : 208
examples'confirming the additivity of magnetic moments near 0 Pb, are described

in ref. 2);
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" Appendix, Experimental Details
TARGET | |
. The liquid mercury target had to be 4mm in diameter due to the beam -

size. In order to achieve this with the available 80mg of 20k

Hg (enriched to
80%) the surface tension of the mercury had to be broken so that a target with

the Shape‘of a disk could be made. The following procedure worked well. A

. piece of copper was chromiﬁmsplated'excépt for a 0.4mm-deep hole of Lmin diameter.

This hole was filled with hitric acid and then the mercury droplet added. Thus
the]mercufy wets the copper and spreads out on it but not onto the chromium.
Afterwards the acid is rinsed off. The ﬁutﬁal solubility of copper and mercury

is only a few ppm. The bond between the two metals is strong enough to mount

the target vertically. To avoid losses under the beam bombardment'in vacuo,

it was covered with a thin mylar foil.

MAGNETIC FIELD |

The magnetic fieid was pro§1ded by an'electromagnet with pole pieces'
Sem in diemeter end with a 2.5cm -gap. "It wes measured with a rotating-coil
éaussmeter §f by flibping i coii in the field and intégrating.the induced cur-
rent. Boéh deviges were célibrated in a precisély-knoﬁn field before and after

the experiments.

TIMING

’

. The timing for the stroboscopic experiments. was derived from a 20 Mc/s

quartz-crystal oscillator. Every fourth pulse (£ig. 1) triggered the electrostatic

beamvchopper5 giving a cycle time of 20us. The pulsing of the beam is achieved



_1h- S ,>'»§BL-2h3
by applying7rectangﬁlar_highbvoltage pulées to a pdir.bf»deflection‘plates'that,
arellocatedfbétween the injector-and pre-stripper fank of the Hilac. Thé clock
pulseé follpwiqg aﬁd preceding those which trigger the'beam open fhe two_édunt
gaﬁésQ Thus,iapart from the'ﬁnéritical widths, only one delay hadvto.be v
adjusted to center the windows at i/hT and 3/4T. This was accomplisﬁéd by
robserviné.the spectrum with a time-tﬁ-héight converter. For the time-differential_
.- measurement the beam éulse gnd the starf éf the timé%ﬁb—heiéht cohverter wefe
triggered'by_a écaled—down pulse fromig 5 Mp/quua;tz-crystal dséillator. Thel
original oscillator pulses were gated by ;aﬁdom-pulSes tO’fednce the rété} and.
then triggéred a pulser that was fed‘intq-thewﬁreQamplifier of the detector.
~The pu;;er line provides 20u3_mark§rs with quartz;crystal Qccuracy~that.are

taken simultaneously with the actual measurement.
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Table 1. Results of the g-factor measurements of the 7~ isomer in 2061"b. The values given for Ap, the
‘relaxation time TR, and the g-factor are the results of best fits as described in the text. The g-factors.
listed are from the stroboscopic experiment except for the one marked (#) which is from the time differential
‘measurement. For comparison, the results of ref. *) are included. Column 6 gives the theoretical Ay for
complete elignment of the isomerll), - - n

E, A2. : A, ‘A S T T

Y . ' 2 2 ' R R g
keV Multip°l§r;ty (strob) (taiff) (ref. 4) By 2 U (strob)- (taiff) m
‘ | Ms s

;353 Mmoo - -0.20 -0.20  -0.31 950 . -0.02168
e | e - | | g 120.02170
516{ E3 | 0.51 0.50 0.ho 0.77 | 580 - 640 ~0.02175 #

538 o .22 S -0ar ~0.31 o . -0.02175 .
803 - E2 - 0.27 0.24 . 0.25 0.k7 . 1070 2200  -0.02167 _g;
881 E2 o 0.25 . 0.26 0.2k 0.kk 710 520 ~0.02175

2
.
n
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w
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Table 2. Results of the stroboscoplc experlment on the 20 7B1 21/2+ isomer.

The values given for A2, TR, and g are the results of, best flts to the measu.red
resonance as described in the text. .

E | | B

k:V v Multipolarity_ _ A2 R g

: : o Us m
262 T . Mo+ B2 0.3 . 220 . 0.3258
456 | . E3 R 0.43 k10 0.32L8
669 . - ML+ E2 . 0.62 620 0.3256
T13 ».: | M + B2 -0.bk 660 - 0.3250

Th3 . - E3 0.54 390 0.3254
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Figure Captions

Fig. 1. Experimental ;etup of the stfoboscopie ekpetiment; Four eneréy spectra
| correspending fe the twq_detectors and two counting intervals_ﬁere recorded,
The derivation of the time intervels from a quarfz'clock is indicated And
a qualltatlve intensity distribution of the Y-rays at resonance.ls shown.

(See also text and appendlx)
1
3)

-~
.

Fig. 2. Decay scheme of the’7- isomer in 206Eb according to ref.

206.

Fig. 3. Energy spectrum of the decay of the Fb T~ isomer as seen in the
étroboscopic experiment. This spectrum is summed over the two coﬁnting
times.:

Fig. 4. Stroboscopic resonance (double ratio of count rates) for the 516 keV

i

E3-transition in the decay of the 206p, 7" isomer. The line is a best fit

for g a',n'd‘A2 assuming a relaxation time of GOops;,

Fig. 5. Time-differential g-factor measurement of the °CPb 7~ level. Shown.
) . | , ) ‘ : . ' ‘ . ’ \ ’,
is the time distribution of the 516 keV transition.

Fig. 6. Ratio of count rates according to eq. (2) for the 516 keV transition
in the time-differential g-factor measurement for the 206Pb 7_/isomer. The
curve is a best fit for-g;IAz, and-the relaxafion time.

: oot s 20T, e oo 3y

Fig. 7. Decay scheme of the 21/2 isomer in ° 'Bi. (Derived from ref. ~).

Fig; 8. FEnergy distribution.of the y-rays from the decéy of the 21/2+ isomer

in 2O7Ei:a.s'recorde'd-in the stroboscopic eXperﬁment analogous to'fig;'B.

t'Fig. 9. Strobos00p1c resonance (double ratio of count rates) for the 669 keV
20T,

(M1-E2)- tran31t10n in the decay of the 21/2 isomer in = Bi; The cuyve_ls~

a best flt for g and Aé”

assumlng a relaxation time of 400us.
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the -
United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
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.
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