APPENDIX I

Feasibility Evaluation by Element

This section contains essentially the same information as Appendix J but is organized in terms of element rather than by measurement technique.  The measurability of a specific element is listed as well as the possible techniques.  Specific mention is made of key isotopic abundance measurements. Required precision is 10% for elemental abundances and 1% for isotopic abundances except for CNO where 0.1% is the target goal.  Further study of RIMS background is required, but it is conceivable that all elements except F and the noble gases can eventually be analyzed with RIMS.

H
Data from solar wind regime monitor and from nuclear reaction depth profiling; diffusion losses from collectors may be important but overall would be an advantage in minimizing H interferences with analysis of other elements.

He
Noble gas mass spectrometry gives both abundance and isotopic composition; comment on H diffusion loss applies to He also

Li 
The abundance and important constraints on the isotopic composition can be obtained by SIMS and possibly RIMS

Be 
possibly RIMS

B 
Sufficient sensitivity with SIMS or RIMS, but surface contaminations very severe; can possibly be overcome by using concentrator target material

C 
Abundance by SIMS; isotopic composition by SIMS and/or static gas mass spectrometry; sensitivity exists for collector foils, but because of serious contamination problems, concentrator target material may be required

N
Abundance and isotopic abundance measurement by gas mass spectrometry, sensitivity exists for analysis of collector foils, but because of surface contamination problems, concentrator target material may be required

O 
Possibly abundance and 18O/16O by SIMS and static gas mass spectrometry; surface contamination problems require measurement on concentrator target material; this is highest priority in concentrator design

F 
Abundance with SIMS 

Ne
Abundance and isotopic composition by noble gas mass spectrometry 

Na
Abundance by SIMS, RIMS, or neutron activation; serious surface contamination problems

Mg 
Abundance and isotopic composition by SIMS or RIMS

Al 
Abundance by SIMS or RIMS

Si
Abundance and isotopic composition by SIMS; abundance by RIMS

P
Same as Al 

S 
Abundance and isotopic composition by SIMS, except that 36S/32S precision will be about 3%

Cl 
Abundance by SIMS 

Ar
Abundance and isotopic composition by noble gas mass spectrometry 

K
Abundance by SIMS and RIMS; serious surface contamination problems

Ca 
Abundance and isotopic composition by SIMS, but precision of 43Ca and 46Ca worse than 1%; abundance by RIMS

Sc 
Abundance by neutron activation, SIMS, and RIMS. 

Ti 
Abundance and isotopic composition by SIMS and RIMS

V 
Abundance by SIMS and RIMS

Cr
Abundance by SIMS or RIMS 

Mn
Same as Cr 

Fe
Same as Cr 

Co
Same as Cr 

Ni
Same as Cr 

Cu
Abundance by SIMS, neutron activation, possibly RIMS

Zn
Same as Cu 

Ga
Same as Cu 

Ge
Same as Cu 

As
Abundance by neutron activation, possibly RIMS 

Se
Abundance by SIMS                

Br
Abundance by SIMS and by neutron activation 

Kr
Abundance and isotopic composition by noble gas mass spectrometry 

Rb
Abundance by neutron activation and by SIMS; possibly isotopic abundance by SIMS; abundance and isotopic composition by RIMS 

Sr
Abundance by SIMS and RIMS 

Y
Abundance by SIMS and RIMS 

Zr
Abundance by SIMS and  RIMS 

Nb
RIMS 

Mo
Abundance by neutron activation, RIMS, and possibly by SIMS 

Ru
Abundance by neutron activation and RIMS

Rh
RIMS 

Pd
neutron activation and RIMS

Ag
neutron activation and RIMS; serious contamination problems

Cd
neutron activation and RIMS

In
RIMS, serious contamination problem 

Sn
RIMS

Sb
neutron activation and RIMS

Te
Abundance by neutron activation

I
Abundance by SIMS 

Xe
Abundance and isotopic composition by noble gas mass spectrometry 

Cs 
Abundance by neutron activation, RIMS, possibly SIMS.

Ba 
Abundance by SIMS, RIMS, and neutron activation  

Rare earth elements:  


Neutron activation for La, Ce, Nd, Sm, Eu, Tb, Ho, Yb, Lu; all possibly with RIMS

Hf
Abundance by neutron activation, RIMS 

Ta
Abundance by neutron activation, RIMS 

W
RIMS, possibly by neutron activation

Re
RIMS, possibly neutron activation

Os 
Abundance by neutron activation and RIMS

Ir
Abundance by neutron activation and RIMS 

Pt
RIMS

Au
Probably not possible as large quantities of Au used in canister design; deliberately sacrificed element

Hg 
Abundance by neutron activation; Severe contamination problems.

Tl 
Possibly by neutron activation 

Pb 
Probably not analyzable; severe contamination

Bi
Probably not analyzable   

Th
Abundance by neutron activation and RIMS 

U
Very rare, possible if truly zero-background RIMS can be designed
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