




List of Regions of Interest (ROJ) 

La_li. il(eV) 
GaO 
1120� 
1320� 
1560� 
1<'1.0� 
2120� 
2480� 
.3120� 
3'1aD� 
4320� 
4160� 
5200� 
S6110� 
6120� 
7120�
TIao 
8400� 
9600� 
10280� 
10960� 
11600� 
154'10� 
2300� 
2880� 
�~�2�0 

4120� 
5600� 
11200� 
11280� 
ga.-o 
12240� 

High-l'.it(eV)� 
1120� 
1360� 
1600� 
1920� 
2160� 
2520� 
260"� 
3520� 
3830� 
4680� 
5160� 
5680� 
6120� 
6640� 
n60 
&-400 
aa40 
10120� 
10840� 
11520� 
12200� 
160M� 
2'920� 
3120� 
40ao� 
4280� 
�~�O�O 

8.560� 
11800� 
101GO� 
13000� 

Gro.ss 
141� 
9<3 
1'17� 
1'77� 
242� 
343� 
952� 
241� 
220� 
177� 
193� 
156� 
14S 
142� 
130� 
119� 
64� 
S4� 
SO� 
46� 
57� 
19� 
161� 
177� 
9"3� 
75� 
346� 
SJ� 
3'3� 
40� 
SO� 

Net� 
54� 
12� 
60� 
S5 
61� 
-82� 
556� 
16� 
-6"7 
66� 
'31� 
34� 
10� 
-96� 
65� 
56� 
42� 
23� 
�-�6�~ 

-11 
-4 
19� 
5� 
102� 
23� 
16� 
-77� 
-2� 
-40� 
1� 
-'Z1� 
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APPENDIX V 

field800 

#! Ibin/csh 
#grey acquisition, binary conversion, feature sizing with chemical typing 
#for a single field 
# voyager IPA ACQUIRE GREY START_AVERAGE desr-Greyl cell=2 
idsp display Grey 1 2 
imacq set ilname Grey 1 aC<Ltype kalman restart 
#This waits until the JPA acquire is done 
sleep 90 
# voyager IPA DISPLAY BINARY source==Binaryl cell=l 
idsp display Binaryl 1 
# voyager IPA PROCESS MATH op=EXPRESSION exppbinaryl=greyl>90 
Urunh 'bUuily1=grey1>90' 
#This waits until the math is done 
sleep 30 

# voyager IPA ANALYZE FEATURE_SIZING SIZE RUN file=Roi31_800 binary=Binaryl 
spec 
trum=Spectrum I 
cd /usr3/voyager/sizing_data 

sizer -b:Binaryl ..<f:ColbylOl.size -spec:Spectruml 
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APPENDIX VI
 

k-ratio 

#! Ibin/csh-f 
# voyager SPA QUANTIFY INPUT/OUTPUT LOAD file=N[DRtable 
cd /usr2lbome/users/voyager/auto_analysis 
pt_utils -rq: /usr2/home/users/voyager/spa_tables/colbyrefsquant 
#Obtain the k-ratio of a spectrum 
#set the root file name for the variable Stile 

set file = 'Colbyl01' 
#set nflds to number of fields put in at run time 

set nflds = 100 
#now loop through files 
setj =1 
while ( Snf1ds >= $j ) 

set i = 1
 
#find the number of files to work on
 
cd/usr3/voyagedspectta
 
set nfls = 'Is Sfile.Sj.· Iwe-r
 
echo Number offiles with root name Sfile.$j is Snfls
 
set curfls = I
 
sleep 5
 
while ( Snfls >== Scurfls )
 

cd /usr3/voyager/spectra 
if ( -e Sfile.$j.Si.eds) then 
echo File is Sfi1e.$j.Si.eds 
# voyager SPA INPUT/OUTPUT LOAD spectrum=Sfile.$j.Si.eds dest=Spectruml 
cd /usr3/voyager/spectra 
cd IusrJ/voyager/spectra 
sdi_io -r:Sfile.Sj.$i.eds -s:Spectrum 
sdsp read_spectra main Spectrum1 
# voyager SPA QUANTIFY RUN/STORE source==Speetruml 
file=mdfp81183~RJ 

cd /usr2Ihome/users/voyager/auto_analysis
 
cd /usr2lhome/users/voyager/auto_analysis
 
weal_seq wait for Spectruml
 
xray_quant -s:Spectruml I tee /tmp/quant.results
 
(sdi -5 get Spectruml notes; echo ) > /tmp/quaotDotes
 
cat /tInp/quant.results » /tmp/quant.notes
 
sdi set Spectrum1 notes /tmp/quantnotes
 
sdi kiff Sfi1e.kiff
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APPENDIX IX 

Creation of Detection Limits 

The spectra used to create the references were also used to determine the detection limit The 
primary factor in the detection limit was the signal to noise ratio. Three spectra were 
quantified that had a total count number of around 1000 and approximately similarly sized 
peaks for the element in question. The k-ratios were calculated to determine the 
concentration. The detection limit was set so that the signal peak was three times the noise. 
This was done by looking at the spectra 

Detection Limits for Each Element 

element detection limit (standardless) comments 
Na 0.001 
Mg 0.001 
AI 0.00035 
Si 0.0003 
P 0.0003 
S 0.0003 

CI 0.001 conservative estimate 
K 0.001 
Ca 0.001 
Ti 0.001 obtained from poor spectrum 
V 0.001 no additional spectra to conf1ID1 this result 
Cr 0.0005 
Mn 0.001 counts ==: 4460 
Fe 0.0006 
Co 0.0013 
Cu 0.0015 
Zn 0.00256 
As 0.003 for As very conservative estimate· 
Se 0.0018 few additional spectra confirm this result 
Br 0.0032 
Cd 0.0025 
Sn 0.0025 
Ba 0.002 
Pb 0.0025 

Counts for each of the spectra are approximately = 1000 unless otherwise noted. 

• possible overlap with Mg_K 
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