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1) Decay Scheme 
135Xem disintegrates by IT (99,996 (2) %) to the ground state of 135Xe and by β- (0,004 (2) %) to 135Cs 
excited levels. β- branching has been reported by several authors: < 0,25 % (1976FE04); 0,004 % 
(1974MEZV and 1982WA21). 1974FOZY reported a transition from the 526 keV-level in 135Xe to the 
786,9 keV- level in 135Cs with a lg ft = 8,7.  
The β-decay scheme is that proposed by 1974MEZV (see also 2008SI01). 
The 135Xem isomeric state is at 526 keV and has Jπ = 11/2- (1989RA17, 2008SI01). 
 
2) Nuclear Data 

Q−(135Xem) = 1692 (4) keV has been deduced using a value of Q(135Xe) = 1165 (4) keV from 2003Au03.  
 
The measured 135Xem half-life values are: 
 

Reference 
            1960AL12  
            1960KO02 
            1968AL16 
            1968TO20 
            1971HA13 
            1975FU12 

Value (min) 
         15,8 (4) 
         15,65 (10) 
         15,2 (7) 
         15,4 (9) 
         15,287 (22) 
         15,29 (5) 

           6 
           2,84 
         15,303 
           0,020 

Number of input values 
Reduced χ2 

Weighted Mean 
Internal uncertainty 
External uncertainty 

           0,034 

Adopted value          15,30 (3) 
 
 
None of the values has been rejected by Chauvenet’s criterion. The largest contribution to the weighted 
average comes from the value of Hawkings (1971HA13).  
The recommended value for the 135Xem half-life is the LWM mean of 15,30 with an external uncertainty 
of 0,03 d. 
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DECAY OF 135Xem to 135Xe 

 
 
2.1) Gamma-ray Transition 
 
 Transition Energy 
The evaluated γ-ray transition energy is equal to the photon energy plus the nuclear recoil energy. 
 

Isomeric Transition Probability 
 
The 526-keV γ-ray has M4 multipolarity. The ICCs have been interpolated from the recent tables of Band 
et al. (2002BA85) using the BrIcc Computer Code. The uncertainties on these theoretical conversion 
coefficients (average deviations from the experimental values) are estimated to be 1,4 %. 
Some experimental values (1960AL12, 1972AC02) together with the theoretical values (Band et al. 2002; 
Häger and Seltzer, 1968) are shown in the following table: 
 

Reference αK K/L 

1960AL12    0,21 (5)    5,8 (11) 
1972AC02    0,198 (12)  

   

1968HA52    0,193  
2002BA85    0,1908 (27)    5,25 (10) 

 
 
A beta branching has been estimated as 0,004 (2) % (see below- DECAY OF 135Xem to 135Cs). Thus the 
recommended value of P(IT) is 99,996 (2) %. 
 
 
3) Atomic Data 
 
Atomic fluorescence yields (ωk, ϖL

 and nKL) are from 1996SC06 
 
The X-ray and Auger electron emission probabilities have been calculated from γ-ray and conversion 
electron data using the EMISSION code.  
 
 
4) Radiation emissions 
 
4.1) Conversion electrons 
 
The conversion electron emission probabilities have been deduced from the ICC values and from the γ-
ray emission probability. 
The total conversion electron emission probability is: 
Pce = P(IT) −Pγ = 19,16 (25) % 
 
 
4.2) γ-Ray Emission 
 
Various measurements of the γ-ray energy found in the bibliography are given below:  
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Reference 
1960AL12  
1960KO02 
1972AC02 
1979BO26 
1982WA21 

Value (keV) 
527,4 (8) 
528 (3) 

526,5 (3) 
526,579 (7) 
526,561 (7) 

Number of input values 5 

Reduced χ2 3,32 

Weighted Mean 526,570 
Internal uncertainty 0,0050 
External uncertainty 0,0054 

 
The recommended value is the LWM mean of 526,570 keV with an external uncertainty of 0,005. 
 
 
The absolute γ-ray emission probability is given by: 
Pγ = 100 / (1 + αΤ) =  80,84 (20) %.  
 
 
 

β− DECAY OF 135Xem to 135Cs 
 
 
2.1) Gamma-ray Transition 
 

Transition Energy 
The γ-ray transition energies are from 1974MEZV. 

 
Mixing ratios and internal conversion coefficients 

Neither mixing ratios nor internal conversion coefficients have been measured for these γ-ray transitions. 
 
2.2) Gamma-ray Emission 
 
  γ-Ray Emission Probabilities 
 
Only Meyer (1974) reported γ-ray intensities associated with a possible 135Xem ß-decay. The γ-ray relative 
intensities measured by 1974MEZV are those given in the following table (“?” purports “uncertain γ”): 
 

Transition energy 
(keV) 

Iγ Photons 
per 100 disint. 

           786,91             44 (22)         0,003 6 (18) 

         1133               3?         0,000 24 

         1192               0,4?         0,000 032 

         1358               2?         0,000 16 

 
In the second column relative intensities Iγ are relative to 106 photons of 526 keV-γ1,0(Xe) as reported in 
1974MEZV. A 50 % uncertainty in Iγ(787) has been assumed. 
For the absolute γ intensities the total conversion coefficient of 0,237 (3) for the 526 keV transition has 
been taken into account. Then the absolute γ intensities are estimated by multiplying the relative 
intensities by 100/123,7.  
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2.3) β Transitions 
 
The energies of the β- transitions have been deduced from the Q value and the level energies in 135Cs 
(2008Si01). The adopted values have been verified against those produced from a least-squares fit to 
gamma-ray energies by the computer code GTOL.  
 
As no direct β- transition to the ground state was reported by Meyer, the normalization factor was 
deduced assuming no feeding to the g.s. by using the equation: 
[Iγ(526) (1 + α(526)) + Iγ (787) (1 + α(787)] N = 100 % 
 
The β- emission probabilities in Sec. 2.1 are from the absolute gamma-ray emission probabilities, as given 
in the following table:  
 

Transition Energy (keV) P(β) % Log ft 

ß1,1          905,1          0,003 6 (18)           8,7 
ß1,2          559          0,000 24           9,2 
ß1,3          500          0,000 032           9,9 
ß1,4          334          0,000 16           8,7 

 
Lg ft’s were calculated with the LOGFT computer code. The adopted beta branching ratio is 0,004 (2) %. 
 
 
The possible 1692-keV ß transition 
 
If there exits a beta transition to the ground state this might be a 1st forbidden unique transition. The lg f1t 
value is > 8,5. Using the lg f  tables of Gove and Martin (1971) or the LOGFT code, we have: 
 
lgf1/ f0 = 0,935 and lgf1 = 3,35. 
 

Now,  lg(t))lg(ft)lg(f 11 +=  and 
..
)(2/1

RB
sT

t = , with these two expressions we can estimate the ß 

branching ratio. 
  
So, lg(t) > 8,5 - 3,35 = 5,15    t >  1,42 × 105  
 

Finally we get, 0065,0
1042,1

920
.R.B 5 =

×
<  or B.R.< 0,65 % for the upper limit of the beta branching. If 

we consider this beta feeding to the ground state, then the normalization factor can be estimated as: 
[Iγ(526) (1 + α(526)) + Iγ (787) (1 + α(787)] N = 100 %  - 0,65 % 
 
Then the values would be: 
P(IT)= 99,346 (2) % 
β-= 0,0035 (18) % 
Pγ= 80,31 (20) % 
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