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A Rotary Bandpass Filter for Lifetime Measurements'

of Reaction Products Induced by Heavy Ions

Akiyasu MAKISHIMA*, Hiroshi TAKETANI¥*, Minoru ADACHI*,
Masao OGAWA*, Mitsuhiko ISHII, Masumi OHSHIMA,

Shiro KIKUCHI and Eisuke MINEHARA

Division of Physics, Tokai Research Establishment, JAERI

(Received December 22, 19581)

An aparatus was constructed which intensified radioéctivi—
ties of lifetimes ranging from 1/5 to 5 times as long as a
measuring ﬁeridd prescribéd.' It consists of three foils 5ymmet-
rically piaéedlaround a tﬁfﬁtéble. .Eaéh:foil collects reéoiled
reaction produéts by tufns for the measuring period. ~Then the
deposited activities are counted in succession by two gamma-ray
detectors so that the mean lifetimes of observed gamma-rays can
be determined. The foils are rotated and repeat the sequence of
processes cyclically. The aparatus,'rotary bandpass filter, was
used in experiments of searching for E0 transitions in Se iso-

topes, and a new one was found in 74-Se.

Keywords: Heavy Ion Reaction, Radicactivities, Lifetime

Analysis, Se Isotopes, E0 Transitions.
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Table 1 Decay constants of gamma-rays observed in the time
sequence of 4,000 sec / 200 sec. GSee text.

EY(keV) T(1l/2) Decay T{1/2) (Jmyi = (JI=)f
219.3 44.1 + 1.9m | 74m Br - Se 4l m of 5 2t
270.5 10.2 + 5.8 h 76 Kr + Br 14.8h 1t + 0,1,27
276.3 83.6 * 8.5 m 77 Kr » Br 75 m (3/2)7 » 3727
286.7 97.9 + 8.6 m 75 Br -~ Se 98 m 3/27 + 5727
293.1 101 + 13 m 75 Br > Se 98 m (3/2)" » 1/2°
312.2  73.0 £ 5.8 m 77 Kr + Br 75 m 7725y » 9/2%
315.8 5.8 + 1.9 h

361.0 4.9 + 1.3 h 73 Se -+ As 7.1h C9s2% 5727
377.6 100 + 11 m 75 Br - Se 98 m 5/27 + 3/2%
406.0 9.7 + 5.6 h 76 Kr » Br 14.8h 1t s 0,1,27
428.0 119 + 15 m 75 Br - Se 98 m 5/27 » 5/2%
431.9 81.6 + 7.6 m 75 Br -+ Se 98 m 3/2% » 5/21
452.8 10.5 + 7.1 h 76 Kr ~ Br 14.8h 17 417
520.9  84.1 * 8.2 m

559.3 4.1 + 0.9 h |

615.4  39.8 + 1.5m | 74m Br -~ Se 4l m 3h) - 27
634.8 41.1 + 1.5m | 74m Br ~ Se 4l m 2t 5> ot
657.2 4.9 + 1.4 h

668.4 51.7 % 2.5 m 70 As - Ge 53 m 2t - of
728.5 42.3 + 1.6 m | 74m Br -~ Se 4l m at 5 ot
734.2 81.5 + 11.2m 77 Kr + Br 75 m - 5727
743.9  41.9 + 2.3 m | 74m Br - Se 4l m (afy > at
804.0

834.4 > 40,000 s

839.3 48.3 + 2.3 m | 74m Br -+ Se 41 m 47y » 23
847.1

889.9 34.5 ¢+ 2.3 m

906.0 52.8 £ 3.1 m 70 As + Ge 53 m (4;) - 4T
985.1  40.3 # m | 74m Br > Se 4l m (2%) > of
1039.7 50.3 + 2.3 m 70 As > Ge 53 m ot & of
1113.8  46.3 # m 70 As > Ge 53 m 4t > 2f
1200.3  42.0 + 2.0 m | 74m Br -~ Se 41 m > 47
1249.6 38.4 + 1.4m | 74m Br ~ Se 41 m 3ty » 27
1269.1  40.0 + 1.5 m | 74m Br - Se 4l m 25 > 0%
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Table 2 Decay constants of gamma:raysvdbserved in the time

sequence of 40 Sec:/.zo'sec. See text.

E (keV) T(1/2) Decay
125.6 2.2 + 0.8 m 73 Br + Se
129.7 . 6.7 * m >
132.6 10.0 * m 75 Kr > Br
147.0

154.8

le7.1 = 500 s

179.0 3.1 + 1.5 m 77 Rb + Kr
197.4 53.3 & s

219.3 4.1 £ 2.5 m 75 Kr -+ Br
286.8 > 500 s 75 Br - Se
336.0  28.4 * 1.6 s

361.1 z 500 s 73 S5e ~ As
455.1 + 0.7 m 72 Br —+» Se
615.1 3.0 * 1.3 m

634.9 4.4 £ 1.4 m

728.7 4.3 ¢ m

744,72 m

847.2 7.9 + 4.8 m
1039.9 3.2 : 0.9m
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Fig.l. A schematic drawing of the rotary bandpass filter
for lifetime measurements.
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Fig.2 Response of the bandpass filter to the mean lifetime,
The mean lifetime is expressed in units of the collection time.
The line in the bottom of the figure indicates the full width
at half maximun of the response curve.
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Fig. 3

Fig. 4.

Fig. 5.

The turntable of the
bandpass filter.

Six holes were made in
the peripheral rtegion of
the turntable in order fo
reduce its moment of
inertia,

A picture of the bandpass
filter viewed against the
direction of the projectile
beams .

A magnetic filter for
internal conversion electrons.
It consisted of eight pieces
of magnets with a dimen-
sion of 20 x 25 x 3 mm®.
Two diagonal magnets were
removed from it in the
experiments of searching
for EO0 transitions in

Se isotopes.
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Fig. 6. Collection efficiency of the magnetic filter,
The magnetic filter described in the caption of fig.5
was combined with a Si (Li) detector of 30 mm in diameter.
The source to detector distance was 80 mm.
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Fig.7. Gamma-ray spectrum taken by the first gamma-ray detector in
the time sequence of 4.000 sec/200 sec. The conversion rate of
channel numbers to energy is 0.824 keV./ch.
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Decay curves of gamma-rays observed in, the time sequence
of 4,000 sec/ 200 sec.” The figures attached to the lines
denote energies of gamma-rays in units of keV.
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Fig.9 Internal conversion eleétroh spectrum observed in the time sequence
of 4,000 sec 200 sec. The. conversion rate of channel
numbers to energy is 0.50 keV./ch.
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Fig. 10. Internal conversion electron spectrum observed in the time
sequence of 40 sec” 10 sec. The conversion rate of channel
numbers to energy is 0.50 keV.“ch.



