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Introduction: The Genesis mission collected samples of so-

lar wind (SW) over a 2-year period and returned them to earth for 
high-precision laboratory measurements [1]. The exact tempera-
tures that the collectors reached during exposure to the SW is 
unknown, however preflight simulations [2] and comparison of 
measurements from different target materials point to the poten-
tial for measurable losses due to thermally activated diffusion. 
We have conducted a diffusion experiment on a similar time 
scale as the Genesis mission to determine the diffusion parame-
ters of the aluminum collector materials and to quantify the 
changes in the measured ratios due to diffusive losses. In this 
work we have studied the light noble gases: helium, neon, and 
argon. 

Experimental:  We baked individual pieces of two different 
bulk SW collectors - polished aluminum and aluminum on sap-
phire (AloS) - at six temperatures between 160˚C and 360˚C 
(with a reference group left at room temperature) for 322 days.  
Then we performed step-wise pyrolysis (200 to 850˚C, 45-min 
steps) to extract the gas from these samples, measuring the light 
noble gases released from each step. We analyzed He and Ne 
together in one mass spectrometer, and cryogenically separated 
Ar for analysis in a second one, each optimized accordingly. 

Results: The measured isotopic ratios (total of all pyrolysis 
steps) of the unbaked AloS reference sample are: 3He/4He = (4.52 
± .05)×10-4, 20Ne/22Ne = 13.74 ± .02, and 36Ar/38Ar = 5.49 ± .01. 
There were significant losses of both 3He and 4He  from the 
baked samples relative to the reference, with more 3He lost than 
4He, leading to noticeable isotopic fractionation. Neon measure-
ments show the same general trend as helium, but all measure-
ments are within 3σ of the reference. There were no measurable 
losses of Ar within statistical errors, and the measured 36Ar/38Ar 
agrees very well with the previously reported value of 5.501 ± 
.005 [3].  

The table below gives the estimated upper limit for losses of 
He and Ne at various temperatures from AloS for the Genesis 
bulk collector exposure time (852 days). 

Temp 
(°C)  

4He 
loss 

3He/4He 
decrease 

20Ne 
loss 

20Ne/22Ne 
decrease 

4He/20Ne 
decrease 

50  8%  3%  1%  --  7%  

75  15%  5%  2%  --  13%  

100  22%  7%  3%  --  20%  

125  30% 10%  4%  --  25%  

200 46%  15%  8%  1%  42%  
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