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Evaluation Procedure 

Limitation of Relative Statistical Weight Method (LWM) was applied to average numbers throughout 
the evaluation. The uncertainty assigned to the average value was always greater than or equal to the 
smallest uncertainty of the values used to calculate the average. 
 
 
Decay Scheme 
 

Very little of substance can be gleaned from the literature concerning the decay characteristics of 
219At (2001Br31). Although no γ or β– emissions have been observed, an alpha group at 6.27 MeV 
was assigned to 219At by Hyde and Ghiorso (1953Hy83). A simple decay scheme has been 
constructed with little confidence from this early study. Alpha and β– feeding directly to the ground 
states of daughter 215Bi and 219Rn were assumed, but these processes were neither observed 
satisfactorily nor quantified experimentally. Spin and parity of 7/2– were tentatively assigned to the 
ground state of 219At to align with 5/2+ identified with the ground state of daughter 219Rn 
(2001Br31), in order to define the proposed single beta-particle emission as first forbidden non-
unique. Further spectral studies are required to assemble and quantify the decay scheme of 219At 
with much greater confidence. 

Nuclear Data 

Part of the (4n + 3) naturally-occurring decay chain, and of relevance in quantifying the environ-
mental impact of 235U and resulting decay-chain products. Specific radionuclides in this decay chain 
are noteworthy because of their distinctive decay characteristics (e.g. alpha decay of 215Po, 211Bi and 
211Po). 

Half-life 

The recommended half-life is the weighted mean of only two measurements (1953Hy83 and 
1989Bu09). 
 

Reference Half-life (sec) 
1953Hy83 54 (6) 
1989Bu09 57 (4) 

Recommended value 56 (4)* 
* Uncertainty adjusted upwards from ± 3 to ± 4 in line with the most precise value of 

this limited data set. 

Q values 

Q– of 1566 (3) keV and Qα of 6324 (15) keV were adopted from the evaluated tabulations of Audi et 
al. (2003Au03, 2009AuZZ). 
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Alpha particle 

Energy 
 
The alpha-particle branch of ~ 97 % was assumed to populate the ground state of 215Bi directly. Both 
the energy and uncertainty of this proposed alpha-particle emission were calculated to be 
6208 (15) keV from the evaluated Q-value of 6324 (15) keV (2003Au03, 2009AuZZ). 
 
 
Emission Probability 
The alpha-particle emission probability was calculated from a quoted α/β– ratio of approximately 30, 
as determined from measurements of the 219At/219Rn peak ratio (1953Hy83). An ill-defined alpha 
branch of ~ 97 % can be derived from this ratio without an assigned uncertainty. 
 
Alpha-particle emission probability per 100 disintegrations of 219At, 
and hindrance factor 

Eα(keV) Pα HF 
 Recommended value  

6208 (15) ~ 97 ~ 1.07 
 
 
An unweighted mean value of 1.547 (9) was adopted for the radius parameter r0(215Bi) as derived 
from the equivalent data for neighbouring nuclei (1998Ak04), and used in the calculation of the α-
hindrance factor (HF): 
 
 r0(215Bi) = [r0(214Pb) + r0(216Po)] / 2 

    = [1.5379 (7) + 1.5555 (2)] / 2 = 1.547 (9) 

Beta particle 

Energy 
The beta-particle branch of ~ 3 % was assumed to populate the ground state of 219Rn directly. 
Therefore, the recommended energy and uncertainty of this single beta-particle transition was 
adopted from the evaluated Q-value of 1566 (3) keV (2003Au03, 2009AuZZ). 
 
Emission Probability 
The beta-particle emission probability was calculated from a quoted α/β– ratio of approximately 30, 
as determined from measurements of the 219At/219Rn peak ratio (1953Hy83). A single, ill-defined, 
first forbidden non-unique transition is proposed directly to the ground state of 219Rn, with an 
emission probability of ~ 3 % and no assigned uncertainty. 
 
 
Beta-particle emission probability per 100 disintegrations of 219At, transition type and log ft 

Eβ(keV) Pβ transition type log ft 
 Recommended value   

1566 (3) ~ 3 (1st forbidden non-unique) ~ 6.2 
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Data Consistency 

An effective Q-value of 6181 (15) keV has been adopted from the atomic mass evaluation of Audi et 
al. (2003Au03, 2009AuZZ) while in the course of formulating the decay scheme of 219At. This value 
has subsequently been compared with the Q-value calculated by summing the contributions of the 
individual emissions to the 219At alpha- and beta-decay processes: 
 
 calculated Q-value = )( ii PE ×∑  = 6181 (15) keV 

Percentage deviation from the effective Q-value of Audi et al. is (0.0 ± 0.3) %, which supports 
the derivation of a highly consistent decay scheme. 
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