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1 Decay Scheme

Cs-137 disintegrates by beta minus emission to the ground state of Ba-137 (5,6 %) and via the 661 keV
isomeric level of Ba-137 (94,4 %) which has a half-life of 2,55 min.
Le césium 137 se désintégre par émission bêta moins vers le niveau fondamental de barium 137 (5,6 %)
ainsi que vers le niveau isomère de 661 keV (94,4 %) et de 2,55 min de période.

2 Nuclear Data

T1/2(137Cs ) : 30,05 (8) a
Q−(137Cs ) : 1175,63 (17) keV

2.1 β− Transitions

Energy Probability Nature lg ft
keV × 100

β−0,2 513,97 (17) 94,36 (28) Unique 1st Forbidden 9,63
β−0,1 892,1 (2) 0,00061 (8) Unique 2nd Forbidden 15,64
β−0,0 1175,63 (17) 5,64 (28) 2nd Forbidden 12,06

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pγ+ce Multipolarity αK αL αM αT

keV × 100

γ1,0(Ba) 283,5 (1) 0,00061 (8) [M1,E2] 0,046 (3) 0,0073 (10) 0,0015 (2) 0,0557 (13)
γ2,0(Ba) 661,659 (3) 94,36 (20) M4 0,0896 (15) 0,0165 (5) 0,00352 (7) 0,1102 (19)
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3 Atomic Data

3.1 Ba

ωK : 0,900 (4)
ω̄L : 0,110 (5)
nKL : 0,888 (4)

3.1.1 X Radiations

Energy Relative
keV probability

XK

Kα2 31,8174 54,28
Kα1 32,1939 100

Kβ3 36,3045 }
Kβ1 36,3786 }
Kβ

′′
5 36,654 } 29,4

Kβ2 37,258 }
Kβ4 37,312 } 7,42
KO2,3 37,425 }

XL

L` 3,954
Lγ – 5,809

3.1.2 Auger Electrons

Energy Relative
keV probability

Auger K
KLL 25,314 – 26,786 100
KLX 30,095 – 32,179 47,7
KXY 34,86 – 37,41 5,7

Auger L 2,6 – 5,8
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4 Electron Emissions

Energy Electrons
keV per 100 disint.

eAL (Ba) 2,6 - 5,8 7,28 (12)

eAK (Ba) 0,76 (4)
KLL 25,314 - 26,786 }
KLX 30,095 - 32,179 }
KXY 34,86 - 37,41 }

ec2,0 T (Ba) 624,218 - 661,644 9,37 (14)
ec2,0 K (Ba) 624,218 (3) 7,62 (13)
ec2,0 L (Ba) 655,670 - 656,412 1,40 (4)
ec2,0 M (Ba) 660,366 - 660,878 0,299 (6)

β−0,2 max: 513,97 (17) 94,36 (28)
β−0,2 avg: 174,32 (6)
β−0,1 max: 892,1 (2) 0,00061 (8)
β−0,1 avg: 300,57 (8)
β−0,0 max: 1175,63 (17) 5,64 (28)
β−0,0 avg: 416,26 (8)

5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.

XL (Ba) 3,954 — 5,809 0,90 (5)

XKα2 (Ba) 31,8174 1,95 (4) } Kα
XKα1 (Ba) 32,1939 3,59 (7) }

XKβ3 (Ba) 36,3045 }
XKβ1 (Ba) 36,3786 } 1,055 (22) K

′
β1

XKβ
′′
5 (Ba) 36,654 }

XKβ2 (Ba) 37,258 }
XKβ4 (Ba) 37,312 } 0,266 (8) K

′
β2

XKO2,3 (Ba) 37,425 }
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137
55 Cs 82

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

γ1,0(Ba) 283,5 (1) 0,00058 (8)
γ2,0(Ba) 661,657 (3) 84,99 (20)

6 Main Production Modes

Fission product.

7 References

- M.A.Waggoner. Phys. Rev. 82 (1951) 906

(K ICC)

- R.L.Heath. Phys. Rev. 87 (1952) 1132

(K ICC)

- V.M.Dolishnyuk, G.M.Drabkin, V.I.Orlov, L.I.Rusinov. Doklady Akad.Nauk SSSR 92 (1953) 1141

(K ICC)

- T.Azuma. J. Phys. Soc. Jap. 9 (1954) 1

(K ICC)

- J.Verhaeghe, J.Demuynck. Compt. Rend. 239 (1954) 1374

(K/L)

- F.Brown, G.R.Hall, A.J.Walter. J. Inorg. Nucl. Chem. 1 (1955) 241

(Half-life)

- D.M.Wiles, R.H.Tomlinson. Phys. Rev. 99 (1955) 188

(Half-life)

- F.K.McGowan, P.H.Stelson. Phys. Rev. 107 (1957) 1674

(K ICC)

- R.A.Ricci. Physica 23 (1957) 693

(ICC, Beta emission probabilities)

- A.J.Moses, H.D.Cook. Report TID-7568 part 2 (1958) 192

(Half-life)

- Y.Yoshizawa. Nucl. Phys. 5 (1958) 122

(K ICC, Beta emission probabilities)

- A.H.Wapstra, G.J.Nijgh, N.Salomons-Grobben, L.T.M.Ornstein. Nucl. Phys. 9 (1959) 538

(K ICC)

- S.Hultberg, R.Stockendal. Ark. Fysik 14 (1959) 565

(K ICC)

- C.de Vries, E.J.Bleeker, N.Salomons-Grobben. Nucl. Phys. 18 (1960) 454

(K ICC)

- W.Beusch. Helv. Phys. Acta 33 (1960) 363

(Double particle emission )

- H.Farrar, A.K.Dasgupta, R.H.Tomlinson. Can. J. Chem. 39 (1961) 681

(Half-life)

- M.P.Glazunov, A.I.Grivkova, B.A.Zaitsev, V.A.Kiselev. Atomic Energy 10 (1961) 622

(Half-life)

- S.Hultberg, D.J.Horen, J.M.Hollander. Nucl. Phys. 28 (1961) 471

(K ICC)

- J.S.Geiger, R.L.Graham, F.Brown. Can. J. Phys. 40 (1962) 1258

(K/L)

INEEL & KRI /R.G. Helmer and V.P. Chechev 4 04/02/1998− 11/12/2007



LNE – LNHB/CEA – Table de Radionucléides
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  Emission intensities
per 100 disintegrations
γ

1

+1/2  ; 283,5

2 2,552 min
-11/2  ; 661,659

0
Stable

+3/2  ; 0

Ba
137

56 81

Q  = 1175,63 keV-

%   = 100β
 -

0
30,05 (8) a

+7/2  ; 0

Cs
137

55 82

5,64

0,00061

94,36

β-

0,0
0058

84,9
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