
LNE – LNHB/CEA – Table de Radionucléides
147
61 Pm 86

147

61 Pm 86

1 Decay Scheme

Pm-147 disintegrates by beta minus emission to the Sm-147 ground state mainly.
Le prométhéum 147 se désintègre par émission bêta moins principalement vers le niveau fondamental du
samarium 147.

2 Nuclear Data

T1/2(
147Pm ) : 2,6234 (4) a

T1/2(
147Sm ) : 107,9 (12) 109 a

Q−(147Pm ) : 224,1 (3) keV

2.1 β− Transitions

Energy Probability Nature lg ft
keV × 100

β−0,2 26,8 (3) 0,00000040 (7) Unique 1st Forbidden 12,1

β−0,1 102,9 (3) 0,00542 (13) 1st Forbidden 10,6

β−0,0 224,1 (3) 99,99456 (13) 1st Forbidden 7,4

2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pγ+ce Multipolarity αK αL αM αT
keV × 100

γ2,1(Sm) [76,073 (10)] 0,000000061 (11) M1 + 30,0% E2 2,91 (5) 1,26 (7) 0,288 (15) 4,53 (9)
γ1,0(Sm) 121,223 (12) 0,00542 (13) M1+9,13% E2 0,815 (12) 0,141 (4) 0,0308 (8) 0,994 (14)
γ2,0(Sm) 197,298 (11) 0,00000040 (7) E2 0,1565 (22) 0,0482 (7) 0,01092 (16) 0,218 (3)
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3 Atomic Data

3.1 Sm

ωK : 0,926 (4)
ω̄L : 0,158 (6)
nKL : 0,857 (4)

3.1.1 X Radiations

Energy Relative
keV probability

XK

Kα2 39,5229 55,25
Kα1 40,1186 100

Kβ3 45,289 }
Kβ1 45,413 }
Kβ

′′
5 45,731 } 31,26

Kβ2 46,575 }
Kβ4 46,705 } 8,07
KO2,3 46,813 }

XL

L` 4,991
Lα 5,609 – 5,638
Lη 5,586
Lβ 6,193 – 6,656
Lγ 6,964 – 7,487

4 Electron Emissions

Energy Electrons
keV per 100 disint.

β−0,2 max: 26,8 (3) 0,00000040 (7)

β−0,2 avg: 6,9 (1)

β−0,1 max: 102,9 (3) 0,00542 (13)

β−0,1 avg: 26,9 (1)

β−0,0 max: 224,1 (3) 99,99456 (13)

β−0,0 avg: 61,8 (1)
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5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
keV per 100 disint.

XL (Sm) 4,991 — 7,487 0,000369 (8)

XKα2 (Sm) 39,5229 0,000583 (16) } Kα
XKα1 (Sm) 40,1186 0,001055 (29) }

XKβ3 (Sm) 45,289 }
XKβ1 (Sm) 45,413 } 0,00033 (1) K

′
β1

XKβ
′′
5 (Sm) 45,731 }

XKβ2 (Sm) 46,575 }
XKβ4 (Sm) 46,705 } 0,0000851 (30) K

′
β2

XKO2,3 (Sm) 46,813 }

5.2 Gamma Emissions

Energy Photons
keV per 100 disint.

γ2,1(Sm) [76,073 (10)] 0,000000011 (2)
γ1,0(Sm) 121,223 (12) 0,00272 (6)
γ2,0(Sm) 197,298 (11) 0,00000033 (5)

6 Main Production Modes{
Fission product
Possible impurities : Pm− 149, Pm− 151, Pm− 152
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147
61 Pm 86

- H. Langevin-Joliot, M. Lederer. J. Phys. Radium 17 (1956) 497

(Gamma emission probability.)

- G. E. Leslie. Nucl. Sci. Abstr. 10 (1956) 1099

(Sm-147 half-life.)

- R. P. Schuman, M. E. Jones, A. C. Mewherter. J. Inorg. Nucl. Chem. 3 (1956) 160

(Half-life.)

- W. F. Merritt, P. J. Campion, R. C. Hawkings. Can. J. Phys. 35 (1957) 16

(Half-life.)

- N. Starfelt, J. Cederlun. Phys. Rev. 105 (1957) 241

(Gamma emission probability.)

- G. B. Beard, W. H. Kelly. Nucl. Phys. 8 (1958) 207

(Sm-147 half-life.)

- N. M. Antoneva, A. A. Bashilov, B. S. Dzhelepov, B. K. Preobrashenskii. Bull. Acad. Sci. USSR, Phys.
Ser. 22 (1959) 899

(121-keV mixing ratio.)

- J. P. Cali, L. F. Lowe. Nucleonics 17 (1959) 86

(Half-life.)

- M. Karras. Ann. Acad. Sci. Fenn A VI (1960) 65

(Sm-147 half-life.)

- M. Karras, N. Nurmia. Nature 185 (1960) 601

(Sm-147 half-life.)

- E. I. Wyatt, S. A. Reynolds, T. H. Handley, W. S. Lyon, H. A. Parker. Nucl. Sci. Eng. 11 (1961) 74

(Half-life.)

- P. M. Wright, E. P. Steinberg, L. E. Glendenin. Phys. Rev. 123 (1961) 205

(Sm-147 half-life.)

- R. D. MacFarlane, T. P. Kohman. Phys. Rev. 121 (1961) 1758

(Sm-147 half-life.)

- C. F. Schwerdtfeger, H. J. Prask, J. W. Mihelich. Nucl. Phys. 35 (1962) 168

(121-keV mixing ratio.)

- F. P. Roberts, E. J. Wheelwright, W. Y. Matsumoto. HW - 77296 (1963)

(Half-life.)

- Y. A. Aleksandrov, B. Bemer. Bull. Acad. Sci. USSR, Phys. Ser. 26 (1963) 1171

(121-keV mixing ratio.)

- D. Donhoffer. Nucl. Phys. 50 (1964) 489

(Sm-147 half-life.)

- K. Valli. Ann. Acad. Sci. Fenn. A VI (1965) 177

(Sm-147 half-life.)

- K. F. Flynn, L. E. Glendenin, E. P. Steinberg. Nucl. Sci. Eng. 22 (1965) 416

(Half-life.)

- J. F. Eichelberger. Report MLM - 1221 (1965) 5

(Half-life.)

- S. C. Anspach, L. M. Cavallo, S. B. Garfinkel, J. M. R. Hutchinson, C. N. Smith. NP - 15663 (1965)

(Half-life.)

- E. J. Wheelwright, D. M. Fleming, F. P. Roberts. J. Phys. Chem. 69 (1965) 1220

(Half-life.)

- T. Goworek, J. Wawryszczuk. Acta Phys. Pol. 26 (1966) 655

(121-keV mixing ratio.)

- M. P. Avotina, E. P. Grigorev, A. Z. Zolotavin, V. O. Sergeev, V. E. Tre-Nersesyants, J. Vrzal, N.
A. Lebedev, J. Liptak, Y. Urbanets. Bull. Acad. Sci. USSR, Phys. Ser. 30 (1967) 1350

(121-keV mixing ratio.)

- K. C. Jordan. Report MLM - 1399 (1967) 16

(Half-life.)

- S. A. Reynolds, J. F. Emery, E. I. Wyatt. Nucl. Sci. Eng. 32 (1968) 46

(Half-life.)

- P. H. Barrett, D. A. Shirley. Phys. Rev. 184 (1969) 1185

(197-keV gamma emission probability.)

- R. S. Mowatt, J. S. Merritt. Can. J. Phys. 48 (1970) 453

(Gamma emission probability.)

- M. C. Gupta, R. D. MacFarlane. J. Inorg. Nucl. Chem. 32 (1970) 3425

(Sm-147 half-life.)
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  Emission intensities
per 100 disintegrations
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