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Introduction

The electron capture decay of the long lived
isotope 1¥Ba is known to populate either directly
or through intermediate electromagnetic
transitions four excited states in *3Cs. With well
separated and comparable relative intensities this
isotope has been a source of energy and efficiency
calibration standard for both gamma and
conversion electron spectrometers. However, the
data on the gamma energies and intensities in the
literature due to Notea and Gurfinkel [1], Bosh et
al [2], Donnelley et al [3] are either using Nal(TI)
or Ge(Li) spectrometers with limited resolutions.
Similarly the conversion electron measurements
due to Bosh et al [2], Hennecke et al [4] and
Avignone et al [5] are also limited by resolution
as well as efficiency. With an aim to provide
highly precise and accurate data on the gamma as
well as internal conversion electron energies and
relative intensities for the purposes of energy and
efficiency calibration of semiconductor gamma
ray detectors and electron spectrometers, we have
used our well tested gamma and electron
spectrometers that have been established for their
best performance conditions.

Experiment

133Ba was obtained from Bhabha Atomic
Research Centre, Trombay as BaCl, in HCI
solution. Volatilized sources on 180 ug/cm?
Mylar were prepared. Insulin was used to define
the source area and help in spreading of the
source. Measurements were performed using a
large volume 60 cc HPGe detector optimized for
the detection of weak gamma rays and coupled to
a PC based 8K MCA for the gamma spectra. A
Mini-Orange electron transporter coupled to a
LN, cooled Si(Li) detector optimized for the
required energy range was used for recording the

conversion electron spectra. The details of the
electron and gamma spectroscopic systems have
been discussed elsewhere. These systems have
been proved and used for precision spectroscopic
measurements. The details of the electron and
gamma spectroscopic systems have been
discussed elsewhere. FIT and Gamma Vision
have been used for spectral analysis. The relative
gamma and conversion electron intensities along
with their experimental errors are shown in the
Table | where the precision energies of the nine
gamma transitions are also presented.

Results and Discussion

The intensities (l¢) of the K, L and M-
conversion lines of the gamma transitions relative
to the K-conversion line of the intense 356 keV
transition were determined. The gamma-ray
intensities (ly) relative to the 356 keV transition
were also obtained from the HPGe spectra. These
are listed in Table 1.

Conversion coefficients of the different
gamma transitions y; and different shells j are
given by

Ne(j)(Yi)Ny(356)
Ne(K)(356)Ny(i)

where i =53, 79, 81, 161, 202, 223, 276, 302, and
383 keV and j = K, L and M shells. Using the
above  prescription, internal  conversion
coefficients for nine of the transitions have been
determined with better precision and accuracy
when compared to as available data in Nuclear
Data Sheets []. Five L conversion coefficients and
three M conversion coefficients are being
reported for the first time. Table 2 presents all our
experimental data on ICCs of K, L, and M shells
for the nine transitions and the corresponding
BRICC values for M1 and E2 multipolarities. The

a;(y;) = ak(356)
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Table 1: Relative gamma and electron intensities ~ Table 2: Experimental and theoretical conversion

in the electron capture decay of **Ba. coefficients for various y-transitions in 1%Cs,
E, (keV) I, I, E, (keV) | Experimental | BRICC | BRICC
532383 | 350526 | K 88.0618 IcC M1 E2
L 8306 53238 | K 530141 | 4.75 6.518
7977129 | 40516 | K 253319 L 0.4995 | 0.6393
L 33430 79771 | K 1.321 1473 | 237
M 0244 95 L 017416 |0.1969 | 1.435
810791 | 524498 | K 328.0238 M 0.012750 | 0.004 | 0.3121
L 154918 81079 [K 1.322  [1406 |[2262
M 2667 L 0062314 | 01878 | 1.333
60663 | 0943 K 1089 M 01074 |0.0385 |0.289
s T o5 Tk 037 160616 | K 024322 | 0.2044 | 0.2667
s36 1 | 1isia 1Kk 2349 223185 |K 006820 |0.0836 | 0.0913
3028131 | 29172 |K 52810 276.366 | K 00442 - 0.0461
L 0778 302813 |K 00381 | 00373 | 0.0346
356.003 1 00 1000 L 000566 |0.00484 | 0.00607
L 0322 356.003 | K 0.02111 - 0.0211
M 0.118 22 L 0.00068 3 - 0.00346
3838442 | 14391 |K 1142 M 0.000255 | - 0.000721
L 005630 383844 | K 001683 | - 0.01684
L 0.0083 4 - 0.0027
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