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1 Decay Scheme

Pr-144 (half-life of 17.29 min) undergoes 100% beta minus decay to various excited levels and predomi-
nantly to the ground state of Nd-144.

Le praséodyme 144 (17,29 min) se désintègre à 100 % par émission bêta moins vers les niveaux excités
et le niveau fondamental du néodyme 144.

2 Nuclear Data

T1/2(
144Pr ) : 17,29 (4) min

T1/2(
144Nd ) : 2,3 (3) 1015 a

Q−(144Pr ) : 2997,4 (24) keV

2.1 β− Transitions

Energy Probability
Nature lg ft

(keV) (%)

β−0,12 254,4 (24) 0,00035 (6) 1st forbidden non-unique 8,1

β−0,11 321,8 (24) 0,00096 (8) 1st forbidden non-unique 8

β−0,10 341,9 (24) 0,00018 (3) 1st forbidden non-unique 8,8

β−0,8 628,6 (24) 0,00027 (6) 1st forbidden unique 9,7

β−0,7 811,7 (24) 1,021 (10) allowed 6,32

β−0,6 912,7 (24) 0,00708 (6) 1st forbidden non-unique 8,7

β−0,5 924,5 (24) 0,00065 (6) 1st forbidden unique 10,2

β−0,4 1436,5 (24) 0,0017 (3) 1st forbidden unique 10,8

β−0,1 2300,8 (24) 1,116 (3) 1st forbidden unique 9,17

β−0,0 2997,4 (24) 97,852 (10) 1st forbidden non-unique 6,53
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2.2 Gamma Transitions and Internal Conversion Coefficients

Energy Pγ+ce
Multipolarity

αK αL αM αT απ
(keV) (%) (10−3) (10−4) (10−4) (10−3) (10−4)

γ7,4(Nd) 624,83 (3) 0,00118 (3) E1 2,07 (3) 2,67 (4) 0,561 (8) 2,41 (4)
γ7,3(Nd) 674,88 (4) 0,00301 (14) E2 4,60 (7) 6,86 (10) 1,465 (21) 5,47 (8)
γ1,0(Nd) 696,507 (4) 1,42 (7) E2 4,27 (6) 6,31 (9) 1,348 (19) 5,07 (7)
γ3,1(Nd) 814,310 (23) 0,00331 (14) E1 1,198 (17) 1,528 (22) 0,321 (5) 1,391 (20)
γ4,1(Nd) 864,359 (16) 0,00270 (14) M1+48,5%E2 3,38 (14) 4,56 (16) 0,96 (4) 3,96 (16)
γ12,4(Nd) 1182,07 (7) 0,00006 (3) E2 1,353 (19) 1,82 (3) 0,384 (6) 1,587 (23) 0,0410 (6)
γ5,1(Nd) 1376,35 (3) 0,00041 (4) M1+10,4%E2 1,35 (3) 1,75 (4) 0,368 (8) 1,61 (4) 0,398 (6)
γ6,1(Nd) 1388,12 (4) 0,00707 (6) E2 0,984 (14) 1,297 (19) 0,274 (4) 1,190 (17) 0,416 (6)
γ7,1(Nd) 1489,156 (3) 0,286 (3) E1 0,397 (6) 0,495 (7) 0,1038 (15) 0,663 (10) 2,04 (3)
γ4,0(Nd) 1560,920 (13) 0,00021 (3) E2 0,786 (11) 1,024 (15) 0,216 (3) 1,014 (15) 0,981 (14)
γ8,1(Nd) 1672,26 (4) 0,00021 (6) M1+2,5%E2 0,892 (14) 1,146 (18) 0,241 (4) 1,189 (18) 1,519 (22)
γ11,1(Nd) 1979,05 (8) 0,00096 (8) E2 0,505 (7) 0,647 (9) 0,1360 (19) 0,868 (13) 2,81 (4)
γ12,1(Nd) 2046,43 (7) 0,00030 (6) E2 0,475 (7) 0,607 (9) 0,1277 (18) 0,865 (13) 3,13 (5)
γ5,0(Nd) 2072,91 (3) 0,00024 (3) E2 0,465 (7) 0,593 (9) 0,1246 (18) 0,865 (13) 3,26 (5)
γ7,0(Nd) 2185,663 (5) 0,731 (10) E1 0,213 (3) 0,264 (4) 0,0552 (8) 0,959 (14) 7,12 (10)
γ8,0(Nd) 2368,82 (4) 0,000051 (14) E2 0,365 (6) 0,463 (7) 0,0973 (14) 0,891 (13) 4,67 (7)
γ10,0(Nd) 2655,54 (3) 0,00018 (3) M1+E2

3 Atomic Data

3.1 Nd

ωK : 0,918 (4)
ω̄L : 0,140 (6)
nKL : 0,866 (4)

3.1.1 X Radiations

Energy Relative
(keV) probability

XK

Kα2 36,8478 55
Kα1 37,3614 100

Kβ3 42,167
Kβ1 42,2717

Kβ
′′
5 42,58

 30,7

Kβ2 43,335
Kβ4 43,451 7,9

KO2,3 43,548

XL

L` 4,633
Lα 5,208 - 5,23
Lη 5,146
Lβ 5,722 - 6,09
Lγ 6,604 - 6,901
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3.1.2 Auger Electrons

Energy Relative
(keV) probability

Auger K
KLL 29,154 - 30,978 100
KLX 34,798 - 37,340 50
KXY 40,42 - 43,53 6,2

Auger L 3,01 - 5,10 1655

4 Electron Emissions

Energy Electrons
(keV) (per 100 disint.)

eAL (Nd) 3,01 - 5,10 0,00551 (18)

eAK (Nd) 0,00052 (4)
KLL 29,154 - 30,978

KLX 34,798 - 37,340
KXY 40,42 - 43,53

β−0,12
max: 254,4 (24) }

0,00035 (6)
avg: 71,05 (8)

β−0,11
max: 321,8 (24) }

0,00096 (8)
avg: 92,21 (8)

β−0,10
max: 341,9 (24) }

0,00018 (3)
avg: 98,68 (8)

β−0,8
max: 628,6 (24) }

0,00027 (6)
avg: 213,04 (9)

β−0,7
max: 811,7 (24) }

1,021 (10)
avg: 267,12 (9)

β−0,6
max: 912,7 (24) }

0,00708 (6)
avg: 306,67 (10)

β−0,5
max: 924,5 (24) }

0,00065 (6)
avg: 322,77 (9)

β−0,4
max: 1436,5 (24) }

0,0017 (3)
avg: 526,25 (10)

β−0,1
max: 2300,8 (24) }

1,116 (3)
avg: 894,90 (11)

β−0,0
max: 2997,4 (24) }

97,852 (10)
avg: 1221,990 (1)
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5 Photon Emissions

5.1 X-Ray Emissions

Energy Photons
(keV) (per 100 disint.)

XL (Nd) 4,633 - 6,901 0,00092 (3)

XKα2 (Nd) 36,8478 0,00165 (9)
}

Kα
XKα1 (Nd) 37,3614 0,00300 (15)

XKβ3 (Nd) 42,167
XKβ1 (Nd) 42,2717 0,00092 (5) K

′
β1

XKβ
′′
5 (Nd) 42,58

XKβ2 (Nd) 43,335
XKβ4 (Nd) 43,451 0,000237 (13) K

′
β2

XKO2,3 (Nd) 43,548

5.2 Gamma Emissions

Energy Photons
(keV) (per 100 disint.)

γ7,4(Nd) 624,83 (3) 0,00118 (3)
γ7,3(Nd) 674,88 (4) 0,00299 (14)
γ1,0(Nd) 696,505 (4) 1,41 (7)
γ3,1(Nd) 814,308 (23) 0,00331 (14)
γ4,1(Nd) 864,356 (16) 0,00269 (14)
γ12,4(Nd) 1182,06 (7) 0,00006 (3)
γ5,1(Nd) 1376,34 (3) 0,00041 (4)
γ6,1(Nd) 1388,11 (4) 0,00706 (6)
γ7,1(Nd) 1489,148 (3) 0,286 (3)
γ4,0(Nd) 1560,911 (13) 0,00021 (3)
γ8,1(Nd) 1672,25 (4) 0,00021 (6)
γ11,1(Nd) 1979,04 (8) 0,00096 (8)
γ12,1(Nd) 2046,41 (7) 0,00030 (6)
γ5,0(Nd) 2072,89 (3) 0,00024 (3)
γ7,0(Nd) 2185,645 (5) 0,73 (1)
γ8,0(Nd) 2368,80 (4) 0,000051 (14)
γ10,0(Nd) 2655,51 (3) 0,00018 (3)
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6 Main Production Modes

U − 235(n,f)Pr − 144

U − 238(n,f)Pr − 144

Pu − 239(n,f)Pr − 144

Ce − 144(β−)Pr − 144

7 References

- W.E. Kreger, C.S. Cook. Phys. Rev. 96 (1954) 1276

(Gamma-ray emission probabilities)

- E.C. Waldron, V.A. Schultz, T.P. Kohman. Phys. Rev. 93 (1954) 254

(Nd-144 half-life)

- W. Porschen, W. Riezler. Z. Naturforsch. 11a (1956) 143

(Nd-144 half-life)

- D.F. Peppard, G.W. Mason, S.W. Moline. J. Inorg. Nucl. Chem. 5 (1957) 141

(Half-life)

- R.L. Graham, J.S. Geiger, T.A. Eastwood. Can. J. Phys. 36 (1958) 1084

(Gamma-ray energies and emission probabilities, Beta-particle emission probabilities, Beta-gamma directional cor-
relation, Beta spectral shape)

- F.T. Porter, P.P. Day. Phys. Rev. 114 (1959) 1286

(Beta-particle energies and emission probabilities, Gamma-ray emission probabilities)

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

(Nd-144 half-life)

- U. Kneissel, H. Schneider. Physik Verhandl 14 (1963) 125, 13

(Spin)

- E. Creutz, J. de Raedt, J.P. Deutsch, L. Grenacs, D. Siddique. Phys. Lett. 6 (1963) 329

(Ground-state spin)

- R.M. Singru, R.S. Raghavan, R.M. Steffen. Phys. Lett. 6 (1963) 319

(Ground-state spin, Multipolarity)

- W. Collin, H. Daniel, S. Margulies, O. Mehling, P. Schmidlin, H. Schmitt, K.S. Sibudhi. Phys. Lett. 5
(1963) 329

(Spin)

- D.C. Hoffman. J. Inorg. Nucl. Chem. 25 (1963) 1196

(Half-life)

- T. Iwashita, T. Inamura, Y. Ikemoto, S. Kageyama. J. Phys. Soc. Japan 18 (1963) 1358

(Gamma-gamma coincidence, Gamma-gamma directional angular correlation, Level structure, Spin)

- W. Reiser. Atomkernenergie 10 (1965) 307

(Spin)

- A. Isola, N. Nurmia. Z. Naturforsch. 20a (1965) 541

(Nd-144 half-life)

- W. Collin, H. Daniel, B. Martin, P. Schmidlin, H. Schmitt. Kolloquim uber Beta-Zertfall und Schwache
Wechselwirkungen, Heidelberg (1965) 213

(Beta-gamma correlation, Nuclear-level structure)

- H. Beer, H. Schneider. Z. Naturforsch. 21a (1966) 174

(Ground-state spin, Mixing ratio (53.4 keV))

- S.L. Gupta, N.K. Saha. Indian J. Phys. 41 (1967) 48

(Gamma-gamma coincidence, Gamma-gamma directional correlation, Ground-state spin)

- A.R. Sayres, C.C. Trail. Nucl. Phys. A113 (1968) 521

(Gamma-ray energies and emission probabilities)

- S. Raman. Nucl. Phys. A107 (1968) 402

(Half-life, Gamma energies and emission probabilities)

- H. Daniel, W. Collin, M. Kuntze, S. Margulies, B. Martin, O. Mehling, P. Schmidlin, H. Schmitt.
Nucl. Phys. A118 (1968) 689

(Beta-gamma directional correlation, Ground-state spin)

- R. Gunnink, J.B. Niday, R.P. Anderson, R.A Meyer. Lawrence Radiation Laboratory Report UCID-15439
(1969)

(Gamma-ray energies and emission probabilities)

Surrey Univ. / A.L. Nichols 5 12/07/2013 − 25/6/2014



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