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    60Fe ββββ– Decay   1957Ro54,2009Ru08 (continued)   

0+ 0.0 2.62×106 y

%β–=100

6
2

0
6Fe34

Q–(g.s. )=2373

5+ 0.0 5.2712 y

2+ 58.603 10.467 min12.3100

Log f tIβ–           

  Decay Scheme  

Intensity:  I(γ+ce) per

100 parent decays
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    60Co IT Decay   1963Sc14,1962Ha46   

 Parent 60Co:  E=58.603 7 ;  Jπ =2+; T1/2=10.467 min 6 ;  %IT decay=99.75 3 .  

 60Co–%IT decay:  from 1963Sc14, branching to 60Ni 1332–keV level  is  0.24% 3 ,  and to the 2159–keV level  is  8.6×10–3% 2.  

 Measured Eγ ,  Iγ ,  ce,  T1/2.  Scintil lation spectrometer (1963Sc14).  

 Measured Eγ .  Crystal  diffraction spectrometer (1962Ha46).  

 Measured T1/2 of  the 59 keV level  (1990Ab02).  

 Others:  1970Ca19, 1971Pl02,  and 1989Mu15. 

 See 1973Ha69 for compilation of  additional measurements.  

 All  decay intensities are from 1963Sc14. 

   60Co Levels   

E(level) Jπ T1/2 Comments

    0 . 0        5 +     5 . 2 7 1 2  y  4

   5 8 . 6 0 3  7    2 +    1 0 . 4 6 7  m i n  6 T1/2:  from 1990Ab02. 

   γ (60Co)   

 Iγ  normalization:  I(γ+ce)(58.603γ )=99.75 3 .  

Eγ E(level) Iγ† Mult. δ α I(γ+ce)‡ Comments

   5 8 . 6 0 3  7    5 8 . 6 0 3      1 0 0    M3 + ( E4 )    < 0 . 0 2    4 7 . 3    9 9 . 7 5  3 %Iγ=2.07 3 .  

α (K)=39.3,  α (L)=6.80,  α (M+..)=1.0.  

α (K)exp=39.0 19  (1989Mu15),  43.1 18  (1970Ca19).  

α (K)exp/α (L)exp=5.78 15 ,  α (L)exp/α (M)exp=7.53 18 ,  

α (L1)exp/α (L23)exp=2.26 8  (1971Pl02).  

Eγ :  from 1962Ha46, cryst.  

Mult. ,δ :  from α (L1)exp/α (L23)exp=2.26 8  (1971Pl02).  

I(γ+ce)=99.75 3 .  

 † For absolute intensity per 100 decays,  multiply by 0.0207 3 .   

 ‡ Absolute intensity per 100 decays.   
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    60Co IT Decay   1963Sc14,1962Ha46 (continued)   

5+ 0.0 5.2712 y

2+ 58.603 10.467 min

  Decay Scheme  

Intensity:  I(γ+ce) per

100 parent decays

%IT=99.75 3
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    48Ca(15N,3n γγγγ)   1977Wa10   

 E=25–55 MeV. Measured Eγ ,  Iγ ,  γ (θ ) ,  DSA. Enriched target (99.9%),  Ge(Li)  detectors (1977Wa10).  

   60Co Levels   

E(level) Jπ† T1/2
@ Comments

      0 . 0        5 +

     5 8 . 6 0 3  7    2 +       1 0 . 4 6 7  m i n  6 T1/2:  from Adopted Levels.  

    2 7 7 . 0 4  1 0    4 +

    2 8 8 . 4 3  1 1    3 +

    4 3 5 . 6 5  1 3    5 +

    5 0 6 . 1 5  2 4    3 +

    5 4 2 . 5 6  1 7    2 +

    7 8 5 . 5  6      4 +       < 3 . 2  p s

   1 2 1 5 . 7 6  1 3    ( 6 ) #      0 . 2 8  p s  + 2 1 – 1 4

   1 3 7 9 . 5 4  1 5    ( 6 ) ‡      0 . 7  p s  3

   1 8 0 0 . 1 7  1 3    ( 6 ) ‡      1 . 7  p s  + 1 4 – 6

   2 1 3 2 . 2 1  1 9    ( 7 – ) ‡    < 0 . 4 9  p s

   2 8 2 3 . 2  5      ( 8 ) ‡     < 0 . 4 2  p s

   3 6 4 6 . 5  5      ( 9 ) ‡     < 0 . 3 5  p s

   3 6 9 0 . 5  7      ( 9 ) ‡     < 0 . 2 8  p s

   3 8 4 1 . 2  6      ( 9 ) ‡     < 0 . 3 5  p s

   4 2 7 6 . 9  5      ( 1 0 ) §     0 . 1  p s  6

   4 8 2 7 . 4  7      ( 1 1 ) §    < 0 . 2 8  p s

   5 1 6 0 . 7  5      ( 1 1 ) §    < 0 . 2 8  p s

   5 5 7 5 . 5  7              < 0 . 1 4  p s

   6 4 1 6 . 9  1 0     ( 1 2 ) §    < 0 . 1 4  p s

   8 1 2 2 . 4  1 7     ( 1 3 ) §    < 0 . 3 5  p s

 † From Adopted Levels,  except as noted.   

 ‡ Assigned by 1977Wa10 from γ (θ )  and l i fetimes.   

 § Suggested on the basis of  γ (θ )  and level  feedings (1977Wa10).   

 # Yrast level  from large direct feeding cross section;  γ  to 5+ state has dipole component,  deduced from short l i fetime.  

 @ Deduced from DSAM, except as noted.   

   γ (60Co)   

E(level) Eγ Iγ§ Comments

     5 8 . 6 0 3      5 8 . 6 0 Eγ :  from 1975Ki19.  

    2 7 7 . 0 4      2 7 7 . 0 2  1 1    1 0 0

    2 8 8 . 4 3      2 2 9 . 8 3  1 1    1 0 0

Continued on next page (footnotes at end of  table)  
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   60Co ββββ– Decay (1925.28 d) (continued)   

   γ (60Ni) (continued)   

Eγ† E(level) Iγ‡@ Mult.§ δ§ Comments

   1 1 7 3 . 2 2 8  3    2 5 0 5 . 7 4 8    9 9 . 8 5  3        E2 ( +M3 )    – 0 . 0 0 2 5  2 2 Iγ :  from I γ(1173)=(Iβ–(2505) – I γ(347)[1.0+α (347)]  – 

I γ(2505)[1.0+α (2505)])  /  [1.00+α (1173)+απ(1173)]= 99.87 3  

/  1.000174 4 .  

δ :  from 1980Kr05. 

α :  from 1985HaZA evaluation of  measured values;  from theory 

(1976Ba63) α=1.65x10–4,  αK=1.50x10–4,  and αL=1.48x10–5 4 .  

α :  απ=6.2*10–6 7  interpolated from theoretical  values of  

1979Sc31; this value is  negligible since it  is  only about 

5% of  the corresponding α .  

   1 3 3 2 . 4 9 2  4    1 3 3 2 . 5 0 8    9 9 . 9 8 2 6  6      E2 Iγ :  from I γ(1332)=(100.00 – I γ(2158)[1.0+α (2158)]  – 

I γ(2505)[1.0+α (2505)])  /  [1.00+α (1332)+απ(1332)]= 99.9988 

2  /  1.000162 6 .  In the evaluation 1991BaZS, this is  

computed in the same fashion,  but is  given as 99.983% 6 ;  

the origin of  the larger uncertainty is  not clear.  

α :  α  and αK from 1985HaZA evaluation of  measured values;  

from theory (1976Ba63) α=1.25x10–4,  αK=1.14x10–4,  and 

αL=1.13x10–5.  

α :  απ=3.4*10–5 4  interpolated from theoretical  values of  

1979Sc31; 3.0×10–5 3  (1994GrZW). 

   2 1 5 8 . 5 7  3     2 1 5 8 . 6 1 2     0 . 0 0 1 2  2      [ E2 ] Iγ :  from consideration of  0.0012 2  (1955Wo44),  <0.002 

(1969Ra23),  0.0092 16  (1970Di01),  0.0005 2  (1972Le14),  

0.0020 13  (1973Fu15),  and 0.00111 18  (1976Ca18).  

   2 5 0 5 . 6 9 2  5    2 5 0 5 . 7 4 8     2 . 0 ×1 0 – 6  4    E4 Iγ :  from consideration of  <4x10–5 (1970Di01),  9x10–6 7  

(1973Fu15),  <1x10–3 (1977HaXC),  2.0x10–6 4  (1978Fu05),  and 

5.2x10–6 20  (1988Se09).  

 † From 2000He14 for 1173 and 1332 γ  rays.  The others were deduced from the level  energies from a f it  to the γ–ray energies.  In  

 addition to the 1173 and 1332 values,  the input to this f it  included 346.93 7  (1978Ca18 where the authors average their result  

 and that of  1969Va20);  826.06 [from 59Co(p,γ )60Ni (1975Er05)] ;  2158.57 10  [ from 59Co(p,γ )  (1975Er05)] .  Other measured γ  energies 

 include:  346.95 10  (1969Va20)] ,  826.18 20  (1969Va20),  826.28 9  (1976Ca18, but includes value of  1969Va20),  2158.8 4  (1970Di01),  

 2158.9 2  (1969Ra07),  and 2159.6 8  (1969Ho22).  

 ‡ I(K x ray)=0.0112 computed from decay scheme.  

 § From 60Ni Adopted gammas, except as noted.   

 @ Absolute intensity per 100 decays.   
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Q–=2822.82

0+ 0.0 stable

2+ 1332.508 0.9 ps14.702u0.121492

2+ 2158.612≥14.02u0.000

4+ 2505.748 3.3 ps7.51299.88317.88
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    60Co ββββ– Decay (10.467 min)   1963Sc14   

 Parent 60Co:  E=58.59 1 ;  Jπ=2+; T1/2=10.467 min 6 ;  Q(g.s. )=2822.8 2 ;  %β– decay=0.25 3 .  

 60Co–%β– decay:  from comparison of  I(γ+ce) of  isomeric decay with Iγ  rays from β– decay.  

 Activity from 59Co(n,γ ) .  Measured Eβ ,  Iβ ,  T1/2,  Eγ ,  Iγ .  Scintil lators (1963Sc14).  Others:  2010Wa40, 2008Po05. 

 See 1973Ha69 for compilation and additional measurements.  

   60Ni Levels   

E(level) Jπ† T1/2

      0 . 0         0 +     s t a b l e

   1 3 3 2 . 5 0 8  4     2 +

   2 1 5 8 . 6 1 3  2 2    2 +

 † See Adopted Levels.   

   β– radiations   

 β– branches are obtained from I(γ+ce) imbalance at each level  assuming no g.s.  feeding (2+ to 0+ transition).  

Eβ– E(level) Iβ–†‡ Log f t

    ( 7 2 2 . 7 8  2 1 )    2 1 5 8 . 6 1 3    0 . 0 0 8 6    7 . 4

   ( 1 5 4 8 . 8 8  2 0 )    1 3 3 2 . 5 0 8    0 . 2 4      7 . 2

 † β– decay to g.s.  <5× 10–3 % (1963Sc14).   

 ‡ For β– intensity per 100 decays,  multiply by 1.00 12 .   

   γ (60Ni)   

Eγ† E(level) Iγ‡

    8 2 6 . 1 0  3     2 1 5 8 . 6 1 3     ≈ 3 . 1

   1 3 3 2 . 4 9 2  4    1 3 3 2 . 5 0 8    1 0 0

   2 1 5 8 . 5 7  3     2 1 5 8 . 6 1 3     ≈ 0 . 3

 † From 60Co β– decay (1925.28 d) .   

 ‡ For absolute intensity per 100 decays,  multiply by 0.0025 3 .   

2+ 58.59 10.467 min

%β–=0.25 3
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Q–(g.s. )=2822.82

0+ 0.0 stable

2+ 1332.5087.20.24

2+ 2158.6137.40.0086
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