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The nuclear magnetic moment of the 158-kev, ~ state has been measured by precessing, in a solid gold
environment, the —,

' (334 kev)-', (158 kev)-', gamma ray —gamma ray angular correlation in an external
magnetic field of 26 000 gauss. The value obtained, tzt =+1.03&0.08 nm, includes a 5% correction for quad-
rupole attenuation as determined by studying the angular correlation as a function of the delay of the inter-
mediate state. The value is compared to the recent prediction of de-Shalit assuming that the ~ state
originates from the coupling of the —, ground state (tz„=+0.504 nm) with the 2+ excitation of the core.
The magnetic moment of the core excitation was obtained from the M1 gamma-ray mean life of the 50-kev
transition between the sz (208 kev) and -', (158 kev) core-particle doublet. That mean life, determined to be
r„(50)= (4.46+1.0)X10~ sec, leads to predicted magnetic moments of tz.„,= (+0.33-o.zz~") mn and
zzt = (+0.84 p. zz+z'zz) nm.

''N this paper we report on the measurement of the
~ ~ nuclear magnetic moment of the 52 first excited
state of Hg"' by the precession of a gamma ray —gamma
ray angular correlation in an external magnetic field.
The value obtained is compared to and found to be in
accord with the prediction of de-Shalit' based on the
premise that the —', state is the lower member of a
doublet formed by the coupling of the pz ground state
to the 2+ excitation of the core.

The relevant level structure of Hg'"' is shown in the
insert of Fig. 1(a). It is based on internal conversion
measurements of Jung and Svedberg' corroborated by
gamma-ray spectroscopy. ' Those results from the latter
work necessary to the prediction of the magnetic mo-
ment will be given here.

The sources of Tl"' were prepared by 27-Mev alpha
bombardment of 0.1-mil gold foils. The sources were
used in situ; neither chemistry nor heat treatment was
performed on the foils. The sources, directly after pro-
duction, contained &1.0% Hg"' and were useful over
seven half-lives. The electronic and magnetic equipment
used for this study has been described elsewhere. '

The determination of the magnetic moment of an
excited state by the method used here requires the
knowledge of the lifetime of the state, the angular
correlation pattern through the state, and the perturba-
tion effects on that correlation.

The mean life of the 158-kev state was measured by
247-kev —158-kev gamma ray —gamma ray coincidences
using NaI crystals, one of which (detecting 158 kev)
was unactivated and kept at 77'K. The decay curve of
the 158-kev state observed with the time-to-pulse
height converter is shown in Fig. 1(a). The finite time
resolution of the circuit is illustrated by the prompt
247-kev —208-kev cascade. The result of these measure-
ments, plus those on the delayed 334-kev —158-kev

cascade, yields a mean life

7 „,= (3.35+0.12)X 10—' sec,

in agreement with the measurement of Bell, et al, '
The —,'(334 kev)-', (158 kev)-', gamma ray —gamma ray

cascade was used for the magnetic moment measure-
ment. Its unperturbed angular correlation after sub-
tracting backgrounds was found to be

W(t)) = 1—(0.42&0.02)Ps(cosg)

+ (0.01&0.02)P4 (cose).

The perturbation of this correlation by quadrupole
fields was determined by measuring the anisotropy
parameter A& as a function of delay time, Fig. 1(b).
The perturbation is =5% per mean life.

To measure the magnetic moment, the Tl"' source,
placed in an external magnetic 6eld of 26000&75 .

gauss, was viewed by two magnetically shielded NaI (Tl)
counters placed at an angle of 135' to each other and
the 334—158-kev integral coincident counting rate
determined as a function of direction of the magnetic
field; 27.=35 nsec. For each of the fifteen separate runs
(two at a magnetic field of 13 000 gauss) the angular
correlation at zero field was also determined. The
weighted average of all runs yielded a difference

LW(-,'zr, +H) W(,'zr, —H)—j-
6= 2 — =0.118%0.005,

W(-,'zr, +H)+W(szr, —H)

and an angular anisotropy, corrected only for chance
rate, of

zt= [W(zr) —W(-,"zr) j/LW(zr)+W(-, 'zr)]=0.200&0.005.

(Only the As term was needed, since A4«As. ) The
gyromagnetic ratio of the 158-kev state is then

ps~ (3'—A')i~
ge=

~

= +0.413+0.032,
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where tztv=5. 05&&10 '4 erg gauss '. Thus tsar
——+1.03
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