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Beta decay scheme is derived from the 
observed gamma transitions

Unobserved gamma transitions 
feeding level i lead to an incorrect 

intensity balance, resulting in 
underestimating of average gamma 
energy and overestimating of average 
beta energy per decay Modular Total Absorption Spectrometer

(MTAS)

19 hexagonal NaI crystals. 
Diameter: 8” length: 21” each.
7 times larger volume then 
the largest previous TAS.

Auxiliary detectors include two 1 mm thick silicon 
strip detectors placed inside the MTAS around the 
tape transporting collected activity.
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Experiment

Simulated full energy gamma ray efficiency  for 
Central detector, Inner ring, and all MTAS for 
complete MTAS array.

The large excess of measured 
intensities for high-energy gamma 
radiation can be seen from
the comparison of experimental 
and simulated MTAS spectra.

The first online experiment with MTAS 
took place in January 2012 at the 
Holifield Radioactive Ion Beam Facility.
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As82

19.1 s

As83

13.4 s

Se83

22.3 m

As84

4.02 s

Se84

3.1 m

Br84

31.80 m

As85

2.02 s

Se85

31.7 s

Br85

2.90 m

Kr85

10.77 y

As86

945 ms

Se86

15.3 s

Br86

55.1 s

Kr86

Rb86

18.64 d

As87

610 ms

Se87

5.50 s

Br87

55.65 s

Kr87

76.3 m

Rb87

Sr87

As88

300 ms

Se88

1.53 s

Br88

16.36 s

Kr88

2.84 h

Rb88

17.78 m

Sr88

Y88

106.65 d

As89

200 ms

Se89

410 ms

Br89

4.40 s

Kr89

3.15 m

Rb89

15.15 m

Sr89

50.53 d

Y89

Se90

300 ms

Br90

1.91 s

Kr90

32.32 s

Rb90

158 s

Sr90

28.79 y

Y90

64.00 h

Br91

541 ms

Kr91

8.57 s

Rb91

58.4 s

Sr91

9.63 h

Y91

58.51 d

Kr92

1.84 s

Rb92

4.49 s

Sr92

2.66 h

Y92

3.54 h

Rb93

5.84 s

Sr93

7.42 m

Y93

10.18 h

Sr94

75.3 s

Y94

18.7 m

Y95

10.3 m

I134

52.5 m

I135

6.57 h

Xe135

9.14 h

I136

83.4 s

Xe136

Cs136

13.16 d

I137

24.13 s

Xe137

3.81 m

Cs137

30.16 y

Ba137

I138

6.23 s

Xe138

14.08 m

Cs138

33.41 m

Ba138

La138

Xe139

39.68 s

Cs139

9.27 m

Ba139

83.1 m

La139

Cs140

63.7 s

Ba140

12.75 d

La140

1.67 d

Ba141

18.27 m

La141

3.92 h

La142

91.1 m

The decays of over twenty    U fission products, 
including   Br and   Br, have been studied. 
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- simulation with 6µm of dead layer on Si detectors
- simulation without dead layer

How precise are the simulations? 
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