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The lowest states in muonic atoms are rather sensi

tive to the spatial distribution of the nuclear magneti
zation density, and several results were deduced from
the broadening of the muonic 2pi/2 — lsi/2 and

3d3/2 — 2pi/2 transitions (see, for example ref. 1). By
measuring low energetic transitions such as the

2si/2 — 2pi/2 transition or nuclear y-transitions, it is
possible to resolve the magnetic hyperfine splittings.
The experiments have been performed at the CERN

muon channel. The magnetic hf splitting of the

2si/2 — 2pi/2 transition in fi '"In and of the
3/2+ — 1/2+ nuclear y-transitions in n ̂ ""Tl at 279
keV, and in n ̂ "'Tl at 204 keV, have been resolved.
For the 2+ — 0+ nuclear y-transition in n "''•'®^Os

at 187 keV and 206 keV, respectively, the magnetic

hf splitting of the 2+ rotational levels and the in
tensities of the hf components were determined from

a nearly resolved doublet splitting. The experimental
details are described elsewhere.^"*' The results of

these five isotopes are collected in Table I, together
with some theoretical calculations. In the case of

'"In, the shell model with configuration mixing^' is
in good agreement with the experimental data, but
for 203.205X1 the same model," as well as calculations

with the pairing-plus-quadrupole model," overesti
mate the very accurate experimental splittings. It
should be mentioned that the optical hf anomaly of

the two T1 isotopes is also in disagreement with

Table I. Experimental and theoretical magnetic hyperfine splittings of muonic atoms deduced from X-rays
for ' "In and nuclear y-rays for the Os and T1 isotopes. The splittings of a point nucleus magnetic moment
AEpoint, are given for comparison.

I  I AEcxp AEcmlc AEpoInt /IIsotope /" A-level (gY) (eY) (eV) (nm)Isotope /i-level
AE„p
(eV)

1.61169

1.62754

0. 662 ± 0.032

'"In

203^1

205'pj

"°Os

7/2+

1/2+
1/2+
2+

lSl/2
2Pl/2
2Si/2
lSl/2
lSl/2
lSi;2

3670 ± 160

1050 ± 130"
620 ± 130

2340 ± 80

2300 ± 20

665 ± 80

'"Os 2+ lSl/2 800 ± 80 0.797 ± 0.036

a) A correction of 100 eV was applied owing to an E2 mixing of the muonic 2p levels.
b) Shell model with configuration mbdng.
c) Rigid rotator.
d) Quadrupole charge at nuclear surface.

* Visitor from Institut fur Technische Kemphysik der TH Darmstadt, Germany.
** NSF Senior Fellow, on leave from California Institute of Technology, Pasadena, California, USA.
*** Visitor from Laboratorium fiir Hochenergiephysik der ETH, Zurich, Switzerland.
+ Visitor from Hahn-Meitner Institut fur Kernforschung, Berlin, Germany.

++ Visitor from Institut de physique, Universite, de Fribourg, Switzerland.



Contributed Papers

calculations.®' For "°'"^Os, the assumption of a

magnetization density produced by a charged rigid
rotator agrees well with the experiment. A density

produced by a quadrupole charge at the surface of

the nucleus is in poor agreement.*'

The measured hf constants of the 2* states of the

Os isotopes are 30-40% larger than has been assumed

until now." This has the consequence that muonic

isomer shifts for the 2* — 0* transitions of these

nuclei have to be revised.
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