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Energies of Muonic Transitions in Cd and Br
and Energies and Intensities of Nuclear
Transitions in 78Se and 8°Se
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The energies of the muonic 2—1 and 3—2 transitions in
Cd and Br have been measured. The c-parameter of the
(c, t) Fermi distribution was determined. Energies and inten-
sities of nuclear gamma rays in Se are given.

From the measured muonic spectra of Cdl, and
CdBr, ! the energies of the muonic 2pg, — 1sy/» and
3ds/s — 2py/» transitions in Cd and Br could be
determined. The energies were calibrated with the
muonic transitions in iodine®*3 (2pgp— 1sys:
3723.231£0.20 keV; 3dy —2pye: 1150,42 £ 0.15
keV). A linear calibration was applied.

The energies of the muonic transitions in natural
Cd and natural Br are:

2pg;e—1sy2 Cd
2p1j2—1s,2 Cd
3dg;s—2py,» Cd
3d;2—2p;,2 Cd

3268.8+0.6 keV
3229.1+0.6 keV
940.9+0.3 keV
905.9+0.3 keV

2pgje—1sy2 Br 2053.3 0.4 keV
2pyj2—1sy )2 Br 2040.6+ 0.4 keV
3dgs—2pys Br 494.6 0.5 keV
3d;/3—2pge Br 482.410.4 keV

Two nuclear gamma rays following the muonic cap-
ture in natural Br have been observed and assigned
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(in parentheses intensities per muon captured in
Br, corrected for the 1s,/, life-time).
8Se: 2*—0* E,=613.8+0.4 keV (0.17%0.05),

80Se: 2*—0* E,=666.3 0.4 keV (0.16%0.05).

The gamma energies are in good agreement with
previous measurements 476,

So far, the nuclear charge distribution in Br@at
was not known. We can analyse our data in terms
of at two-parameter (c,?) Fermi distribution for the
nuclear charge density. Assuming t= —2.37, we
calculated numerically the energies of the 2py;5—
1s,/» muonic transition in Br"t for several values of
c. To perform these calculations, we used a com-
puter program 8, and applied all necessary correc-
tions as described in 9.

The final value for ¢ in Brit is

¢=4.7565 1 0.0035.

Proceeding analogously in the case of Cd"* we ob-
tained the value

¢=5.3804 1 0.0024.

However, we would like to point out that these
values are of limited interest, since they describe
only the average charge distribution of the natural
isotopic mixture in the elements.

Acknowledgement

We would like to thank Prof. H. Daniel for sup-

port and many useful discussions, and Mr. H. Hagn
and Mr. P. Stoeckel for technical assistance.

5 H. Szichman, Phys. Rev. C 8, 1429 [1973].

6 P. F. Hinrichsen, G. Kennedy, and T. Paradellis, Nucl.
Phys. A 212, 365 [1973].

7 R. Engfer, H. Schneuwly, J. L. Vuillemier, H. K. Walter,
and A. Zehnder, Atomic Data and Nuclear Data Tables
14, 509 [1974].

8 H. L. Acker, Program Dirac, CERN, Geneva.

9 L. Tauscher, Improved vacuum polarization calculations
for mesic atoms and their effect on the 7~ mass value,
CERN preprint unpublished.

Reprint requests to Dr. T. v. Egidy, Physik-Department,
E 18, Technische Universitdit Miinchen, D-8046 Garching
bei Miinchen.

@NOIS)

Lizenz.

Zum 01.01.2015 ist eine Anpassung der Lizenzbedingungen (Entfall der
Creative Commons Lizenzbedingung ,Keine Bearbeitung“) beabsichtigt,
um eine Nachnutzung auch im Rahmen zukiinftiger wissenschaftlicher

Nutzungsformen zu erméglichen.

Dieses Werk wurde im Jahr 2013 vom Verlag Zeitschrift fir Naturforschung
in Zusammenarbeit mit der Max-Planck-Gesellschaft zur Férderung der

) Wissenschaften e.V. digitalisiert und unter folgender Lizenz veréffentlicht:
Creative Commons Namensnennung-Keine Bearbeitung 3.0 Deutschland

3.0 Germany License.

to allow reuse in the area of future scientific usage.

This work has been digitalized and published in 2013 by Verlag Zeitschrift
fir Naturforschung in cooperation with the Max Planck Society for the
Advancement of Science under a Creative Commons Attribution-NoDerivs

On 01.01.2015 it is planned to change the License Conditions (the removal
of the Creative Commons License condition “no derivative works”). This is



