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" Nb
41 52

1 Decay Scheme

Nb-93m disintegrates by 100% gamma transition to the ground state of the stable nuclide Nb-93.
Le niobium 93m se désexcite a 100 % par transition gamma vers le noyau stable de niobium 93.

2 Nuclear Data

Tip(*¥™Nb ) : 16,12 (15) a
QT (MmNb) : 30,77 (2) keV

2.1 Gamma Transitions and Internal Conversion Coefficients

Energy Pyice . . aK ar, an ar
(keV) (%) hltipolarity o qs) (10%) (10°) (10%)
v1.0(Nb) 30,77 (2) 100 M4 0,260 (4) 1,151 (17) 0,249 (4) 1,693 (25)
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3 Atomic Data

3.1 Nb
wi ¢ 0,751 (4)
oL 0,0347 (9)

9
nkr 1,045 (4)

3.1.1 X Radiations

Energy Relative
(keV) probability
Xk
Kas 16,5213 52,36
Koy 16,6152 100
K33 18,607
Kp1 18,623 25,8
Kps 18,78
Ko 18,952
KBy 18,982 } 3,80
XL
L¢ 1,9
La 2,16 - 2,17
Ln 2
Lp 2,26 - 2,37
Ly 2,41 - 2,67

3.1.2 Auger Electrons

Energy Relative
(keV) probability
Auger K
KLL 13,49 - 14,14 100

KLX 15,79 - 16,58 39,1
KXY 18,02 - 18,91 3,81

Auger L 1.4 - 2,6
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4 Electron Emissions

Energy Electrons
(keV) (per 100 disint.)
AL (NDb) 14-26 81,25 (28)
CAK (Nb)
KLL 13,49 - 14,14
KLX 15,79 - 16,58 3,83 (11)
KXY 18,02 - 18,91
ecior (Nb) 11,78 - 30,77 99,999409 (9)
eciox (Nb) 11,78 (2) 15,37 (33)
ecior  (Nb) 28,07 - 28,40 68,0 (14)
eciom  (Nb) 30,30 - 30,57 14,72 (33)
ecion  (Nb) 30,71 - 30,77 1,91 (4)
5 Photon Emissions
5.1 X-Ray Emissions
Energy Photons
(keV) (per 100 disint.)
XL (Nb)  1,9-267 2,88 (6)
XKay  (Nb) 16,5213 3,32 (8) } Ka
XKa;  (Nb) 16,6152 6,34 (15)
XKB; (Nb) 18,607
XK@, (Nb) 18,623 1,64 (4) K B
XK@, (Nb) 18,78
XKf, (Nb) 18,952 :
XKfBs (Nb) 18,982 0,246 (11) KB

5.2 Gamma Emissions

Energy Photons
(keV) (per 100 disint.)
Y1,0(Nb) 30,77 (2)  0,000591 (9)

KRI / V.P.Chechev, N.Z.Kuzmenko

93m
41 Nb 52

15/06/2001 — 4/10/2013



LNE - LNHB/CEA Table de Radionucléides me Nb 52

6 Main Production Modes

{
{

Nb — 93(n,n")Nb — 93m
Possible impurities : Nb — 92m, Nb — 94, Nb — 95

Mo — 92(n,y)Mo — 93

Separation from Zr — 93 + Nb — 93m (Fission products)
Possible impurities : Nb — 94

Mo — 93(EC)Nb — 93m

References

- R.P.ScHUMAN. Phys. Rev. 96 (1954) 121

(Half-life)

K.HoumuTH, G.MULLER, J.SCHINTHMEISTER. Nucl. Phys. 52 (1964) 590

(ICC subshell ratios)

K.F.FLYNN, L.E.GLENDENIN, E.P.STEINBERG. Nucl. Sci. Eng. 22 (1965) 416

(Half-life)

J.A.BEARDEN. Rev. Mod. Phys. 39 (1967) 78

(X-ray energies)

K.F.FLYNN. Priv. Comm. (1972)

(Gamma-ray energies)

D.C.KOCHER. Nucl. Data Sheets 8 (1972) 527

(Multipolarity)

F.HEGEDUES. Report EUR 5667E 1 (1976) 757

(Half-life)

M.Jurcevic, A.Ljusicic, D.RENDIC. Fizika 8 (1976) 81

(K ICC)

F.P.LARKINS. At. Data Nucl. Data. Tables 20 (1977) 313

(Auger electron energies)

R.L.LLORET. Radiochem. Radioanal. Letters 29 (1977) 165

(Half-life)

J.MOREL, J.-P.PEROLAT, N.COURSOL. Comp. Rend. Acad. Sci. (Paris) B284 (1977) 223

(X-ray and gamma-ray energies and emission probabilities, K ICC)

W.BAMBYNEK, D.REHER, R.VANINBROUKX. Proc. Int. Conf., Harwell, September 1978, OECD Nuclear Energy
Agency, Paris (1978) 778

(KX-ray emission probabilities)

R.VANINBROUKX. Liquid Scintillation Counting, Academic Press, New York 1 (1980) 43

(KX-ray emission probability)

R.LLORET. Radiochem. Radioanal. Letters 50 (1981) 113

(Half-life)

D.REHER. Int. J. Appl. Radiat. Isotop. 33 (1982) 537

(ICC subshell ratios, multipolarity)

W.G.ALBERTS, R.HOLLNAGEL, K.KNAUF, W.PEssArRA. NUREG/CP-0029, Gaithensburg 1 (1982) 433
(KX-ray emission probabilities)

R.VANINBROUKX. Int. J. Appl. Radiat. Isotop. 34 (1983) 1211

(Half-life, KX-ray emission probability)

R.J.GEHRKE, J.W.ROGERS, J.D.BAKER. Proc. 5th ASTM-EURATOM Symp. on React.Dos.,Geesthacht, FRG,
24-28 September 1984, Dordrecht 1 (1985) 319

(KX-ray emission probability)

F.LAGOUTINE, N.COURSOL, J.LEGRAND. Table de Radionucleides, ISBN-2-7272-0078-1. LMRI, 1982-1987 (1987)
(ICC, multipolarity)

B.M.CoOURSEY. Nucl. Instrum. Methods Phys. Res. A290 (1990) 537

(KX-ray emission probability)

W.BAMBYNEK, T.BARTA, R.JEDLOVSZKY, P.CHRISTMAS, N.COURSOL, K.DEBERTIN, R.G.HELMER, A.L.NICHOLS,
F.J.ScHIMA, Y.YO0sHIZAWA. Report TECDOC-619, TAEA (1991)

(KX-ray emission probabilities)

E.ScHONFELD, H.JANSSEN. Nucl. Instrum. Methods Phys. Res. A369 (1996) 527

(Atomic data)

KRI / V.P.Chechev, N.Z.Kuzmenko 4 15/06/2001 — 4/10/2013



LNE - LNHB/CEA Table de Radionucléides me Nb 52

- E.BAcLIN. Nucl. Data Sheets 80 (1997) 1
(Decay scheme)
- E.ScHONFELD, G.RODLOFF. Report PTB-6 11-1999-1 (1999)
(Atomic data)
- V.A.ZHELTONOZHSKY, A.G.ZELINSKY, YU.M.SHEVCHENKO, E.G.SHEMCHUK. Proc. 49th Ann. Conf. Nucl. Spec-
trosc. Struct. At. Nuclei, Dubna (1999) 100
(Electron, X-ray and gamma-ray emission probabilities, K ICC)
- E.SCcHONFELD, H.JANSSEN. Appl. Radiat. Isot. 52 (2000) 595
(X-ray and Auger Electron emission probabilities)
- T.KiBEpi, T.W.BURROWS, M.B.TRZHASKOVSKAYA, P.M.DAVIDSON, C.W.NESTOR JR. Nucl. Instrum. Methods
Phys. Res. A589 (2008) 202
(Theoretical ICCs)

KRI / V.P.Chechev, N.Z.Kuzmenko 5 15/06/2001 — 4/10/2013



LNE-LNHB/CEA - Table de Radionucléides

y Emission intensities
per 100 disintegrations

1/2"; 30,77

I 16,12 a
912" ;
Stable
0 93
Nb
41 52
Q" = 30,77 keV
% IT = 100
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