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☛log ft (allowed) 3-13 -> hindrance of ~1010
☛ Ɩ-, isospin- or K-forbidden, 

or configuration hindered



deformed nuclei – Nilsson model: Wp[NnzL]; L=W ± 1/2
 

Selection rules - deformed nuclei

DW = 0,+/-1 ; DN=0=Dnz=DL=0

G. Alaga, Phys. Rev. 100 (1955) 432

DW = 0,+/-1 ; DN=0 Dnz=DL= 0,+/-1 
J. Fujita et al., Phys. Rev. C1, (1970) 2060

DW = 1 ; DN=0=Dnz=DL=0

Allowed Unhindered (AU)

n5/2-[523] -> p7/2-[523] 
n7/2-[514] -> p9/2-[514] 

P. Sood and R. Sheline, ADNDT 43 (1989) 259

log ft 4 5 6 7 8

1FU

AH

4.6-5.0

AU
spin-flip 

AU

DI=0, +/-1; pi.pf=NO (Allowed); pi.pf=YES (1st Forbidden) 

Spin-flip AU

z

5.1-6.1

S.G. Nilsson, Dan. Mat. Fys. Medd. 29 (16) (1955) 



1+

178Ta

p9/2-[514] p7/2+[404]

p7/2+[404] n7/2-[514] 
p9/2-[514] n7/2-[514]QEC=1837 keV

Example - 1

DK=1

log ft =4.8
spin-flip Au DK=1

n7/2[514] -> p9/2[514] 

Ω! + Ω" 	
Ω! − Ω" 	

7-

2.36 h
9.31 m

QEC(eff)~690 keV
QEC(eff)~1800 keV

log ft =4.7
spin-flip Au

K=8-

K=0+
n7/2[514] -> p9/2[514] 



5-

0.89(1) s
Kp=5-: π5/2[422] ν5/2[532]

36%

7%

0.7%

Kp=4-: ν3/2[422] ν5/2[532]
log ft ≈ 5.0

S. Nandi et al., to be published

● Ip=4-, 2061-keV and Ip=5-, 2212-
keV levels in 104Mo from gg(q) in 
252Cf SF

● Kp=4-: |gK-gR|exp = 0.3 (1)

⇒ ν3/2[422] ν5/2[532]         -0.4
⇒ ν3/2[422] ν5/2[532]         -0.8
⇒ π3/2[501] π5/2[422]         +1.4

B.M. Musangu et al., Phys. Rev. C104 (2021) 064318

spin-flip AU

104Nb

104Mo

Example - 2



π5/2[413] ν5/2[523]

5-

0-

160Eu

160Gd64

log ft ≈ 5.1

π5/2[413] π5/2[532]

π5/2[413] π3/2[411]

DW = 0,+/-1 ; DN=0 Dnz=DL= 0,+/-1 
J. Fujita et al., Phys. Rev. C1 (1970) 2060

Allowed Unhindered (AU)

Ω! + Ω" 	

Ω! − Ω" 	

b-

b-

5.1-6.1

log ft 5 64

Dnz = -1 
DL = +1 

D.J. Hartley et al., Phys. Rev. C101 (2020) 044301

Example - 3



● 0+ to 0+ allowed (spin) transition
● BUT … log ft =9.83 !!!!

15.19 (8) d
b-

Q(b-)=2452(3) keV

Ω! − Ω" 	state, Kp=0+
9< log ft < 11

log ft =9.83 32%

0+

156Dy

156Eu

0+ 

observed levels up to 2.36 MeV
C.W. Reich, NDS 113 (2012) 2537

Example - 4

π5/2[413] ν5/2[642]

ν5/2[642] -> π5/2[413] DN=2 & Dnz=3 hindered 

i13/2 to g9/2




