This presentation takes you through Region of Interest
(ROI) Analysis.

There are many reasons to pursue this time of manual
selection of spectrum, it can include reducing variation
and selecting peaks that have less interference of others.
Be deliberate about what ranges you choose, and don’t be
afraid to try different modifications to improve your data
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|= o B o 2 ) 1 m | Leee 0| 8| chessostone -l M
Spectum | Scan | ' F";'_”E“ \\
1000 s [Ij :lj Thj . N
To begin, go to
‘Project’ and then
‘New Project’
When you first open
up Artax, you will have
a blank grid
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zm
rﬂu'ﬁ_:ujecF x| Spectum | Project | Scan |
: 14t \\
: You will see three tabs,
Spectrum, Project, and Scan.
You want to go to Spectrum
] 4
§ A File Explorer pane
-m °

; 1 will open to the left
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JEiIe Measurement  Analyze Spectrum Project Options Device Export User 7

$ 3 <O 8@ E Fri927PM Q

=2 s

e d Right click on ‘Objects’

10

Open Project. ..
Save Project 4s,,,
Close Project

Display Spectra

Add Spectra
Add Bicture
Add Clipboard

300

\?, Select ‘Add Node’,

| this will create a sub-
folder in the pane
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T
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T
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Always make sure the
= 4|0 o1 first word is Points

Mew project XI Spectruml F
=" Project

JEiIe Measurement Analyze Spectrum Project Options Device Export

«1 followed by a Space
You can add a

second name here
to identify the data

p

A pop-up window
will prompt you to
enter a name
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JEI|E Measurement Analyze Spectrum Project Options Dew

T | Note that there is now a

Mew project x | Sp

ss=—————., expand/contract sign |
beside the ‘Objects’ Folder|
Clicking on the plus

sign will reveal the

sub-folder you created

400

200

00—

- kel -
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File Measurement Analyze Spectrum Project Options Device Export User 2
& Open Project...

|
|

r

- X lg & ‘ z r Il = ‘ Live Time: 10s 7

: - ‘ (2] Chicago Stone * il Ak

Open Spectrum... Chrl+0
pen oP x Spectruml Project | Scan |
Qpen ROL, ..

Reopen » SIS

ﬂ Save Project As.,..

Save Spectrum &s... CEr| 45

Go to ‘File” and then
‘Open Spectrum’

Exit

- kel -
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.’ Artax

A File Explorer
window wil

JEiIe Measurement Analyze Spectrum  Project Options Device Export User ?

& || o /
e - = o ol ulml EI=
Zei » ’
Hold down the ‘Shift’ key
- on the keyboard to start
selecting multiple spectra to
analyze with Artax
File name: | "Soy 1,TXT" "Soy 22.TXT" "Soy 25, TXT" "Say 26, TXT" "Soy 28.TXT" "Soy 29, TXT" "Say 30, TXT" "Soy 31.TxT" ¥ | Open
Files of type: |ANSI file (*,txt) | Cancel
“1 ] Select “TRACER spectra
‘ (“.pdz”)" or .txt to find
i s your data :
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JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

‘ﬁ: E B Sovs - X lg X ‘ ;5 P Il = ‘ Live Time: 10s 5 | X% ‘ (24 Chicago Stone * il l
Mew project x| Spectrum IPa’amE’te'l Praoject | Scan I
= EJ Project
[=] Dbjects % 1E3 Pulses
[ Paints UM ]
20
15

e

Once you do this,
o you will see all of
your spectra at once

|
5 -
| | _
_ u k A
0 ' ' ' ' T T a | T |
0 10 20 30 40

- key -
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‘@Q‘ISDVS

-

MNew project

x| Sp

= E_, Froject

=1 Objects

e ——
Open Project...

Save Project As...
Close Project

Display Spectra

Add Clipboard

Remove Object

15

10

Frio:35 PM Q :

< on the
er you

Right clic
data folc

created earlier

Select ‘Add Spectra’
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JEiIe Measurement Analyze Spectrum Project Options Device Export User ?

‘@ n B Sovs - X lg X ‘ f” > Il = ‘ Live Time: 10s = ‘ .n. ‘ [';j Chicago Stone . I| II.I k
bl e x| Spectrum IF’arameterl Project I Scan |
= EJ Project

=[] Objects x 1E3 Pulses

= Paints UM
(1 Soy 1@190914_213537
(1 Soy 22@190914_213537
(] Soy 25@190914_213537 20 A I I f . I I b . d
(1 Soy 26@190914_213537 | t I | I t
(1 Soy 28@190914_213537 O yOL r Spec ra WI e I pOr e
(1 Soy 29@190914_213537

Soomem e ? into the sub folder. While you can see
e ———

Siserines - only 100 spectra at a time in the grid,
R folders in this pane can hold
thousands of spectra
| i
‘ /M A/)\/\

—keV -
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JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

‘ﬁ' ﬂ ‘ P Sovs - X lg K ‘ ;5 P Il = ‘ Live Time: 10s 2 -n- ‘ [Z Chicaga Stone il k
ool EE x| Spectum IParameterl Project I Scan | VAN
=" Project /

= Objects % 1E3 Pulses

EF‘\EH;ET@19D914_21353? H_- NOW/ We are ready tO

l:j Soy 22@190914_213537
I_j Soy 25(@190914_213537 |

S ot 2oy analyze the spectra.
\_j Soy 29@190914_213537 - . . .
(=3

e - Click on the Periodic
(3 Soy 32@1909714_213537 ]
\:j Soy 34@190914_213837 10 . .

Sl et - Table Button, it will look
\_j Soy 4@190914_213537
[ ] Soy 5@E190914_213537 7

] like a series of lines

4 : ~\,",
6 —
4] L
4 A
— III
. "',.
2 —
U I T T T T I T T T I T T T T I T T T T I
1.5 2.0 2.5 3.0 3.5
- kel -
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JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

== "X lg Q| Z » Il W | LieTime - 105 5| £ | (& Chicago Stone -l
Mew project X‘ Spectrum |Parameter| Project | Scan |
= .E'J Froject

You can zoom in by
pressing the Control (CRTL)
key and dragging your
mouse across the spectrum

You can carefully
zoom in to a portion of
the spectrum this way

e

T T T T T T T T T T T T T T T T T T T T
1.5 2.0 2.5 3.0 3.5
- kel -
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JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

Frig:37PM Q

‘ﬁ’- =] ‘ W Sovs X lg&x|Z Pl m ‘ Live Time: 10s 3 | %% ‘ [2] Chicago Stone - Ak
Mew project XI Spectrum IParameterl Project I Scan |
E.T:Project
&5 Objects % 1E3 Pulses , "
=-EZ Paints UM 14 7
[ Soy 1@190914_213537 . . . .
S et For this kind of analysis, we are going to
(] Soy 26@190914_213537
(] Soy 28@190914_213537 12
= szerone leave every spectrum on the screen - we
1 Soy 31@190914_213537 .
o tedrea .1 | can analyze them all at the same time
(] Soy 36@190914_213537
CISoy38@I90914. 213637 | NS——
[ Soy 4@190914_213537
(1 Soy 5@190914_213537
-
.
4
5
0 T - T T T T
1.5 2.0 -Zk.BSlul ) 3.0 3.5
E: 2.40 kel Cnts: 883 Uzer: &dministrator OFFLIME
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JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

‘ﬁ' ﬂ ‘ B Sovs - X lg X ‘ ;5 b Il = ‘ Live Time: 10s 2 -n- ‘ [ij Chicago Stone - ||||.| k
Mew project XI Spectrum |Parameter| Project I Scan |
= E_, Project
= Objects % 1E3 Pulses
=1 EZ Puoints UM 14 -

L] Soy 1@190914_213537 -
(] Soy 22@190914_213537
(] Soy 25@190914_213537
(] Soy 26@190914_213537
(] Soy 28@190914_213537 12
(] Soy 29@190914_213537 i
(] Soy 30@190914_213537
[ S0y 31@190914_213537
(] Soy 32@190914_213537 iy
(] Soy 34@190914_213537 10 -
(] Soy 36@190914_213537
(] Soy 38@190914_213537
(] Soy 4@190914_213537
(] Soy 5@190914_213537 .

8—- -
: If you just drag the mouse left
: and right below the X-axis, you

3 N move along the spectrum
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V' K series lines V' Lines He| window: | 0.05 kev .

lge| ™ L series lines V' Test alcinlolelNe |

v iz i 0z El t Li E fleetf
NalMg v M series lines MR | emen | ne ] = |

K [CalSc|Ti|% | Cr|Mn|Fe|Co| Mi|Cu|Zn|Ga|Ge|&s|Se| Br| Kr
Rb| S| | Zr [Mb|Mo|Te|Ru|Rh|Pd|&g|Cd]| In [Sn|Sb|Te| | |Xe F , ‘

O Periodic Table of the Elements
| H]
Li

- ‘ (5] Chicago Stone v il Ak

Cz|Ba|La|Hf |Ta|w |Re|Os| Ir [ Pt{Au[Hg| TI|Pb| Bi |Fo| &t |Rn

Fr1RalAe] ce| pr|Md|Pm|Sm|Eu|Gd|Tb|Du|Ho| Ex [Tm|vb| Lu ' 4
Th|Pa| U |Mp|Pul&m|Cr|Blk | CF[Es [Fr(Md|Mao| L

EEERTTTEAENE. |
Mew element:l_ﬁ Auto [dent Clear &l | Help | L <

The black vertical
line is your cursor

- Soy 4@190914_21 N R SRRt

[ Soy 36@190914_213

- Soy 38@190914_21353
(] Soy 4@190914_213537
[ Soy 5@190914_213537

The Periodic Table
will appear

1.5 2.0 2.5 3.0 3.5
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H] V' K series lines V' Lines He| Wwindow: | 0.05 ke - ‘ (2 Chicago Stone T '\
L LilBe VL series lines V' Test elcInlolF|Ne

[ ¥ M series lines s elslala 0Z | Element | Line | ElkeV N

| ' 48 ETR- Kilpha2 — 2.3084

K ACa|Sc| Ti|V | Cr|Mn|Fe|Co| Mi [CulZn|Ga|Ge|&sz|Se| Br| Kr 16 g K-&lpha 1 23095

Rb| Sr| Y | Zr|Nb|Mo|Tc|Ru|Rh|Pd|&g|Cd| In |Sn|Sb|Te| | [Xe g mo Li:pha; 33;?9 ' |

= ] L-&lpha )
Cs|Ba|La|Hf|Ta|Ww [Re(0Os| Ir | Pt)&u|Ha| TI {Pb( Bi |Po] At |Rn an Ha M-Beta 52811 | [
FriRalAe] ce| pr|nd|Pm|sm|Eu|Gd|Tb|Du[Ho| Er[Tm|vb|Lu| | BT TI MAlphal 122710

! [ ]
Th|Fa| U |Np|Pulém|Cm|B| Cf [Es|FmfMa|No|lu| | 51 1o okhal 2242 | If you CI ICk OoNn a

EEEET T T EETEN |
Newelement | %[ auwoident | clearar | Help | B N I | SpeCtraI pea k, tqe

. Suﬁ 32@190914_213537

- | \ [ ) [ ]
s black line wil
[ ] Soy 38@190914_213537 1 :

move there

I;J Soy 4@190914_213537
L] Soy 5@190914_213537

r .
The black line then

indicates the elements
with known

fluorescence in that

area of the spectrum

1.5 2.0 2.5 3.0 3.5
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Q

o
v

i ‘ (5] Chicago Stone

* Al l

wil

be labeled

V' K series lines V' Lines He| window: | 0.05 ke\
CUleel ™ L series lines v Test elcinlolF[Ne
N' Me VM series lines e : 0Z | Element | Line [ EdkeV
) : U116 s K-lpha2 23084
K [Ca|Sc|Ti| % [ Cr|Mn|Fe|Co| Mi|Cu|Zn|Ga|Ge|As|Se|Br| Kr| | 14 g K-dlpha 1 22095
Rb| Sr|Y | Zr|Mb[Mo| Te|Ru|Rh|Pd|&g|Cd| In |Sn|Sb|Te| | [xe :é mo tﬁ:p:a; gggg;
- 0 pha )
Cz|Ba|La|Hf [Ta|w |Re|Os| Ir [ Pt|{Au|Hg| TI (Pb| Bi |Po| At|Rn an Ha M-Beta 29810
FriRalfe] ce| pr|nalPm|sm|Eu|Gd| Tb|Du[Ho| Er [Tm|¥b|Lu g I Uilpha] 22710
Th|Pa| U [Np|Pulam|Cm|Bk| Cf | Es|Fm[Ma[Mo|tw| | 57 1t L Betal 122600
Mew element:ls_ﬂ Auto ldent Clear &l Help
[0 Soy 32@190914_213537 1
[ Soy 34@190914_213537 10
(7 Soy 36@190914_213537 i
(1 Soy 38@190914_213537
(] Soy 4@190914_213537 ’
1 Soy 5@190914_213537 7
8_
6_

Click on ‘Sulfur’
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H| ™ Kseriesines ¥ Lines He| window: | 0.05 ke o | ‘ (5 Chicago Stone Y
! LilBe V' L series lines WV Text elcinlolFlne l
[ V' M series lines MEIE ola 0Z | Element | Line | E/keV |
e , : AN ETEN Kilpha2  2.0095
K [Ca|Sc|Ti| VW [ Cr|\Mn|Fe|Co| Mi[Cu|Zn|Ga|Ge|As|Se|Br| Kr| | 15 P K-&lpha 1 20105
Rb| Sr| Y |Zr|Nb|Mao|Tc|RulRh|Pd|&g|Cd| In |Sn|Sb|Te| | [Xe| | 3% ¥ L-Beta1 1.9983
Cs|Ba| La| Hi | Ta|w |Re|Ds| v | Pr[au]Ha| T1|Pb| & Fo| atRn] | 22 ekhal 1.7
FriRal2e] ce| pr|Ma|Pm|sm|Eu|Gd| Tb|Dy|Ho| Er |Tm|vb| Lu 2 Lpha2 20419
Th|Pa| U |Mp|Pulam|cm|ex| f [Es|FmMa[ne|Le] |75 Mélhal 20505
EEEENNTEEEEE i S —— 4
MHew element:ls_ﬂ Auto [dent | Clear &l | Help
s oz - You can then
[ Sy 34@190914_213537 10
(1 5oy 36@190914_213537 1
(7 Soy 38@190914_213537 h
(1 Soy 4@190914_213537 I I I IOVQ O q tO t e
(] Soy 5@190914_213537 -
8_
_ next
6_
4_
2_
U T I T T T I T T T T I T I T T I
1.5 2.0 2.5 3.0 3.5
- kel -
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i V' K series lines V' Lines He| window: | 0.05 ke AE-; ‘ (& Chicago Stone - I A
CLlgel ™ L series lines V' Test elc|InlolF|Ne ,
HalM V' M series lines M ala 0Z | Element | Line | E/keV |
i . , ! AR TN Kélpha2 20095
K |Ca[Sc| Ti| % | Cr{Mn|Fe|Co| Mi|CulZn|Ga|Ge|&s[Se| Br|Kr]| | 15 = K-tlpha 1 20105
Rb|Sr| Y | Zr|Mb|Mao|Te|RulRh|Pd|&g|Cd| In |Sn|Sb|Te| | [xef | 3% Y L-Betal 1.9983
Cs|Ba| La| Hi | Ta|w |Re|Ds| v | Pr[au]Ha| T1|Pb| & Fo| atRn] | 22 hhphal 1.9759
FriRal2e] ce| pr|Ma|Pm|sm|Eu|Gd| Tb|Dy|Ho| Er |Tm|vb| Lu 2 Lpha2 20419
Th|{Pa| U |Mp|Pul&m|Cm| Bl | Cf | E<[Fro|Md|Mo| L 78 F'{ M-Alljphaa1 220505
EEEENNTEEEEE S e — —
)
} [ ]
ot~ 4]ttt |_gesm | | | Looks like Phosphorous

[ Soy 32@190914_213537 ’

[ Soy 34@190914_213537 10 . .

l:j Soy 36@E190914_213537 4 IS th e I I lOSt I I e y
L1 Soy 38@190914_213537
L] Soy 4@190914_213537

[ Soy 5@190914_213537 8_ Candidate/ it iS a K—“ne
and an alpha peak

4 —
2 -
D T T T T T T T T T T T T T T T T T T T T T T T
1.5 2.0 2.5 3.0 3.5
- kel -
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Wfindow: | 0.05 kel
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Continue to do this for

Test  glC|N|O]|F[Nel :
NalMa V' M series lines ddﬂu o ; 0Z | Element | Line | E/ I I I b
&0 5 L-Eeta 1 3.6 l I l t t
n]_Sc Ti| %W | CrMn|Fe|Co| Mi|Cu|Zn|Ga|Ge|As|Se| Br(Kr| | o5 ,a.,; M.Beefa 3.6 a e e e n S n ea r y O
Rb| Sr| Y [ Zr|Nb|Mo|Te|Ruld Pd|&g|Cd| In |Sn|Sb|Te| | [Xe| | €0 Ca K-Alpha 2 3.9
Cs|Ba] La| W | Ta| w [Re|0s] It [Pt|aulRg|TI[Po[Ei [Polat|re] | 22 52 Kaphal | 36 . "
: » s wee 4 NElp orlent yourselr in
FriRa)A] ce| pr|md|Pm|sm|Eu|5d| Tb|Dy|Ha| Ex |Tm|vh|Lu
Th|Pa| U |Mp|Pul&m|Cr|Bl | CF[Es [Fr(Md|Mao| L th t
HBW element:laﬂ &utoldent | QIearAII | Llelp | %
[ Soy 32@190914_213537 1
l__—l Soy 34@E190914_213537 10
] Soy 36@190914_213537 4
L Soy 33@190914_213537
L Soy 4@190914_213537 i
L] Soy 5190914 _213537 T
8_
l Al Si
6_
4_
2_
0 T :
1.5
E: 3.66 kel Crts: 4625 User: Administrator  |OFFLIME ,g
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| NON E:\Dropbox\Documents\University of Maryland\Soybeans\Soy 5.TXT
JEiIe Measurement Analyze Spectrum Project Options Device Export User ?
=2 =T "X lg Q[ Z b Il W | LieTive | 105 2| | G Chicago Stone -l M
Mew project XI Spectrum |Parameter| Project ] Scan |
=" Project
&3 Objects % 1E3 Pulse N\

- E\'jmnéi:]:d@190914_21353? Ht P Fess /S h ift, dn d I_eft_

l:j Soy 22@190914_213537
lvj Soy 25@190914_213537 | ° °
S so gt s Click at the same time,
I_j Soy 29@190914_213537 i .
L]

Snmi | | you will see your cursor
l_j Soy 32@1909714_213537 7
\_j Soy 34@190914_213537 10 - / /
S s seroms g - have an ‘ROV’ label
I_j Soy 4@190914_213537
[ ] Soy 5@E190914_213537 .

Al Si

E: 2.25 kel Cnts: 1888 Uzer: &dministrator OFFLIME
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‘[j". = ‘ B Sovs X lg&Xx|Z Pl m ‘ Live Time: 10s 5 | ¥ ‘ (2] Chicago Stone I\
Mew project XI Spectrum IParameterl Project I Scan |
=

N\

Drag the mouse (while
pressing ‘Shift’) and you
will see an area of the
spectrum be highlighted

8_
Al Si

6—

4—

2_

0 . 1
1.5
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JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

‘ﬁ' ﬂ P Sovs - X lg X ‘ ;5 b Il = ‘ Live Time: 10s 2 -n- ‘ [ij Chicago Stone - I| ||.| k
Mew project X | Spectum |Parameter| Project I Scan |
= E_, Project
= Objects % 1E3 Pulses
= Points LIM 147 5K

L Soy 1@190%14_213537
(] Soy 22@190914_213537 1
[ Soy 25@190914_213537 1
(] Soy 26@190914_213537 124
(] Soy 28@190914_213537 1
(] Soy 29@190914_213537 .

4

| When you are done let
go and a table will

appear below, this shows

the data for this region

0 T — T — T T T
1.5 2.0 2.5
—ke¥ -
E Ma. | Start el | End/lke I M ame | Grozs I M et | Backar. | Spectrum | o
1 2257 2353 S_K 15304 12080 3253 Soy1 J
17824 14555 3269 Soy 22
18004 14608 339 Soy 25
17142 13753 3389 Soy 26
x 13527 10260 3267 Soy 28 Ll
1 1AEAATD 1NED 220N C A0 20
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JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

‘[3"'- E W soys - X lg | ‘ Z p Il m ‘ Live Time; 10s 5 | X% ‘ (54 Chicago Stone il M
Mew project XI Spectrum |Parameter| Project I Scan |
= E_, Project
&5 Objects % 1E3 Pulses
= Points LIM 147 5K
L1 Soy 1@190914_213537 l
l:j Soy 22@190914_213637 ]
L1 Soy 25@190914_213537 ]
I:j Soy 26@190914_213637 12
[ Soy 28@E190914_213537 .
- Soy 29@19091 4_213537 ]
fTh is is the starti
| h is of th
along the x-axis of the :
2_
0 — T T T T T T T T T T T T T T !
1 2.0 2.5 3.0
—ke¥ -
E Ma. | Starte’ke\il Enda’ke"u"l M ame | Grossl Netl Backar. | Spectrum | o
1 2257 2353 S_K 15304 12080 3253 Soy1 J
17824 14555 3269 Soy 22
18004 14608 339 Soy 25
17142 13753 3389 Soy 26
x 13527 10260 3267 Soy 28 LI
1 1AEAATD 1NED 220N C A0 20
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JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

‘ﬁ' ﬂ B Sovs - X lg X ‘ ;?”' > Il = ‘ Live Time: 105 2 -n- ‘ [Z Chicago Stone N ||.| k
Mew project X | Spectum |Parameter| Project | Scan |
= E_, Project
=1 Objects % 1E3 Pulses
= Points LIM 147 5K

<] Soy 1@190914_213537
(] Soy 22@190914_213537 T
(1 Soy 25@190914_213537 T
(1 Soy 26@190914_213537 124
(1 Soy 28@190914_213537 T
(1 Soy 29@190914_213537 §
(1 Soy 30@190914_213537 .

1 Soy H1@190914_213537 10
(1 Soy 32@190914_213537 .
(1 Soy 34@190914_213537 i
(1 Soy 36@190914_213537 4
l;l Soy 39E120914_213537 g
L] Soy 4@190914_213537 J 2l o

[JS?V

This is the ending energy
for that region

2 -
D T I - T
1.5 .
—ke¥ -
E Ma. | Start el | E nd/lke I M ame | Grozs I M et | Backar. | Spectrum | o
1 2257 2353 S_K 15304 12080 3253 Soy1 J
17824 14555 3269 Soy 22
18004 14608 339 Soy 25
17142 13753 3389 Soy 26
x 13527 10260 3267 Soy 28 Ll
_ 1AEAATD 1NED 220N C A0 20
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JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

‘ﬁ' ﬂ B Sovs - X lg X ‘ ;5 b Il = ‘ Live Time: 10s 2 -n- ‘ [ij Chicago Stone - I| ||.| k
Mew project X | Spectum |Parameter| Project I Scan |
= E_, Project
= Objects % 1E3 Pulses
= Points LIM 147 5K

L] Soy 1@190914_213537
(] Soy 22@190914_213537 T
(1 Soy 25@190914_213537 T
(1 Soy 26@190914_213537 124
(1 Soy 28@190914_213537 §
(1 Soy 29@190914_213537 §
(1 Soy 30@190914_213537 .
1 Soy H1@190914_213537 10
(1 Soy 32@190914_213537 .
(1 Soy 34@190914_213537
(1 Soy 36@190914_213537
(1 Soy 38@190914_213537

p
szwiz | ‘Gross’ Photon counts

are all photons within the
area you selected

0 T T T T T T T
1.5 VZ.U .
- key -

E Ma. | Starte’ke\il Enda’ke"u"l M ame | Grossl Netl Backar. | Spectrum | o
1 2257 2353 S_K 15304 12080 3253 Soy1 J
17824 14555 3269 Soy 22
18004 14608 339 Soy 25
17142 13753 3389 Soy 26
13527 10260 3267 Soy 28
i 1AEAATD 1NED 220N C A0 20 Ll
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& Grab File

JE|Ie Measurement Analyze Spectrum  Project

Edit fcapture

Window Help

Options Device Export  User
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+ X la & ‘ z r Il = ‘ Live Time: 10s 7

‘ﬁ' = | W sovs - 3 ‘ [Z Chicago Stone -l A
Mew project x| Spectum IParameterl Project I Scan |
=" Project
= Objects % 1E3 Pulses
14 = K

= Eoints 1M

L Soy 1@190%14_213537

(] Soy 22@190914_213537
[ Soy 25@190914_213537
(] Soy 26@190914_213537
[ Soy 26@190914_213537
(] Say 29@190914_213537
(] Soy 30@190914_213537
[ Soy 31@190914_213537
(] Soy 32@190914_213537
[ Soy 34@190914_213537
(] Say 36@190914_213537
(1 Soy 38@190914_213537
(] Say 4@190914_213537

(] Soy 5@190914_213537

undc

(‘Net’ Photons are w
left after Artax subt
‘Background’ Photons
from the Gross area
er the peak

nat Is

racts

E Mo, I Starb’ke"u"l Enda’ke"ufl I ame I Grossl Netl Backgr.l Spectum I =
1 2.257 2353 5_K 15304 12050 3253 Soyi J
17824 14555 3269 Soy 22
18004 14603 33% Soy2h
17142 13753 3389 Soy 26
13527 10260 3267 Soy 28
i 1AEAATD 1NED 220N CH:J. hpln] Ll
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‘ = = M sovs - X lg | ‘ z p 1l m ‘ Live Time: 10s 7 | X ‘ [ Chicago Stone LT 'Y
Mew project XI Spectrum | Parameterl Project I Scan |
= E_, Project
£1-E3 Objects % 1E3 Pulses
= Faints LIM 147 5K
(] Soy 1@190914_213537 l
(] Soy 22@190914_213537 ]
(] Soy 25@190914_213537 ]
(] Soy 26@190914_213537 124 (
(] Soy 28@190914_213537 .
(] Soy 29@190914_213537 . / /
[ Soy 30@E190914_213537 .
[ S0y 31@190914_213537 10 BaCkgrou nd PhOtonS
(] Soy 32@190914_213537 .
(] Soy 34@190914_213537 i f
(] Soy 36@190914_213537 i t h t h t
S oot Jrerer to wnat pnotons are
I_j Soy 4@190914_213537 i K
mseroni | below the background of
E h
E Ma. | Start el | End/lke I M ame | Grozs I M et | Backar. | Spectrum | o
1 2257 2353 S_K 15304 12080 3253 Soy1 J
17824 14555 3269 Soy 22
18004 14608 339 Soy 25
17142 13753 3389 Soy 26
13527 10260 3267 Soy 28
i 1AEAATD 1NED 220N C A0 20 Ll
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‘ﬁ' &= msovs - X lg | ‘ z p 1l m ‘ Live Time; 10s 7 | ¥¥ ‘ (5 Chicago Stone R '
Mew project XI Spectrum IParameterl Project I Scan |
?TﬂProject
£1-E3 Objects % 1E3 Pulses
= Paints M 147 5K
(] Soy 1@190914_213537 l
[ Soy 22@190914_213537 T
(] Soy 25@190914_213537 T
[ Soy 26@190914_213537 12 [
[ Soy 26@190914_213537 1 / S / f h M h
L] Soy 29@190914_213537 . t I I | t
[ Soy 30@190914_213537 . peC ru re e rS O W I C
\:j Soy 3N@190914_213537 10 R .
L1 Soy 32@E190914_213537 .
S - data file the adjacent
(] Soy 36@190914_213537 4
(] Soy 38@190914_213537 - ° .
= ~
S sopserson sy I| numbers originate from. You :
oy BE190914_213537 |
6 —
{|can have up to 100 analyzed
: ime like thi
. at a time like this
2 -
0 — : — I .
1.5 2.0
E Mo, I Starb’ke"u"l Enda’ke"ufl I ame I Grossl Netl Backgr.l Spectum I =
1 2.257 2353 S_K 15304 12050 3253 Soul J
17824 14555 3269 Soy22
18004 14608 33% Soy b
17142 13753 3389 Soy 26
x 13527 10260 3267 Soy28 Ll
1 1AEAATD 1NED 220N C A0 20
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J File Measurement Analyze Spectrum Project Options Device Export User 7
‘ = & ‘ B Sovs - X lg | ‘ Zpr Il m ‘ Live Time: 10s 7 | X ‘ [5] Chicago Stone T Y
Mew project XI Spectrum | Parameterl Project I Scan |
= E_, Project
£33 Objects % 1E3 Pulses
=& Paints UM 7 =K
L Soy 1@190914_213537 l
L Soy 22@190914_213537 ]
L Soy 25@190914_213537 ]
L Soy 26@190914_213537 12
L Soy 28@190914_213537 7
] Soy 29@190914_213537 .
L Soy 30@190914_213537 .
L Soy 31@190914_213537 10
L Soy 32@190914_213537 -
] Soy 34@190914_213537 i
L1 Soy 36@190914_213537 i
L Soy 33@190914_213537 g -
L Soy 4@190914_213537 i Al 5i p s
L] Soy B@E190914_213537 : .
" Right Click on the tabl
to ‘Copy ROV

2 -
0 T T
1.5
E Ma. | Start el | End/lke I M ame | Grozs I M et | Backar. | Spectrum | o
- S_K 12050 3253 [
Delete ROI 17824 14555 3269 Soy 22
Delete All ROI 18004 14608 339 Soy 25
r‘p-..- ROI 17142 13753 3389 Soy 26
x = __ 13527 10260 3267 Soy 28 LI
1 1AEAATD 1NED 220N C A0 20
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] [125% - & EHal T B &1 ﬁ@ K> Y

-+ Sheet 1 Cell Text Arrange |

(®) ( A B C D E F G H [ J K — p—

1 i No. StartkeV End/keV Name Gross Net Backgr. Spectrum — P
2 1 2.257 2.353 S_K 15304 12050 3253 Soy 1 S
3 17824 14555 3269 Soy 22

4 18004 14608 3396 Soy 25 .

5 17142 13753 3389 Soy 26

6 13527 10260 3267 Soy 28 Headers & Footer

7 15442 12062 3380 Soy 29 B 19 @ 19 B 09
8 20422 16739 3683 Soy 30 | v Table Name

9 18957 15549 3408 Soy 31

10 o 14z w2 | You can then paste

1 17819 14290 3529 Soy 34

12 19057 15482 3576 Soy 36 7 th i S d ata i n th e

13 14465 11082 3384 Soy 38

14 17192 13945 3247 Soy 4 . .

15 17715 14225 3490 Soy 5 7 appl ICathn Of your
| O

16

: choice

18

19 Alternating Row Color 0

20

21 » Row & Column Size

22

-/

SUM  481,166.61 AVERAGE  10,692.591333... MIN 1 MAX 20,422 COUNTA 68
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| NON E:\Dropbox\Documents\University of Maryland\Soybeans\Soy 5.TXT
J File Measurement Analyze | Spectrum Project Options Device Export User 7
=2 =T C=A+B o X [ Z b Il W | LieTine | 105 5| % | (& ChicagoStone -l M
; C=A-B :
Mew project N A I Parameterl Project I Scan |
=" & Project SIElE
= \:] DbjEClS Normalize « 1E3 F‘U|SBS
= Eoints 1M Smooth S_K
[ Say @190

(1 Soy 22@191 Close Spectrum Chrl+Del

(7 Soy 25@19 K Close Al Spectra  Shift+Del
L1 Soy 2a@19

- Delete ROI
[ Say 28@E19 TR
(1 Soy 30@191 R .
- Change Parameter. ..
[ Soy 31 @1 s - O th d
[;j Sgy 32@190914_213537 . n C e I S I S O n e, go
] Soy 34@190914_213537 _
L1 Soy 36@E190914_213837 _ / ] ¢
[ Soy 38@190914_213537 g - t S t l I I t
l:_T Soy 4E190914_213637 | O e C r u I n e
[ Soy 5E190914_213537 )| M B d I
R enu bar and select
f ‘Delete All ROI
4 —
2 -
0
kel -
)
o Mo, | Start/lel | End/kelf I I ame I Gross | et I Backar. | Spectum | =
12050 3253 |
17824 14555 3269 Soy 22
18004 14603 33% Soy2h
17142 13753 3389 Soy 26
13527 10260 3267 Soy 28
i 1AEAATD 1NED 220N C A0 20 LI

E: 2.35 keV Cnts: 2603 User: Administrator  |OFFLIME ,é
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‘ = = W sovs X lg & ‘ z p Il m ‘ Live Time: 10s | B ‘ [F] Chicago Stone il
Mew project XI Spectrum | Parameterl Project I Scan |
= E_, Project
=] Objects [ N
=B Paints LM W I t h t
[ _
ugga;fgﬁgg;;f;fg;; e can now dna yze e nex area,
lvj Soy 25@190914_213537 . .
[ Soy 26@190914_213537
“omwos | In this case our Compton peak (from
|_j Soy 29@190914_213537
l:j Soy 30@1909714_213537 °
Ssvoron sz a Rhodium tube) as a control
\_j Soy 34@190914_213537
l__T Soy J6@1909714_213537 i
l_j Soy 38@1909714_213537 |
|_j Soy 4@190914_213537
[ ] Soy 5@E190914_213537 7
8 -
7 al Si P 5 " K
] |
N
4 —
. \
N '
0 - M | L " H L, |, | 1 M I |
1.5 2.5 3.0 3.5
—keV -

E: 2.69 kel Cnts: 6767 User: Administrator  |OFFLIME ,g
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| NON E:\Dropbox\Documents\University of Maryland\Soybeans\Soy 5.TXT
JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

‘m’; =] ‘ W sovs - X lg & ‘ F Il m ‘ Live Time: 105 3 | 2% \ 2 Chicago Stone -l
Mew project XI Spectrum |Parameter| Project I Scan |

E.T_:Project

B3 Dylese

E\E

Use the same procedure as
before, ‘Shift’, Left Click, and

Drag

l;! Soy 38@1909 4:21 | R B S e e e e e
L Soy 4@190914_213537 i
L1 Soy B@190914_213537 il

8 —

i Al Si

6 —

4 —

2 —

0  —

1.5
E: 2.84 kel Cnts: 4317 User: Administrator  |OFFLIME ,g
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JEiIe Measurement Analyze Spectrum Project Options Device Export User 7

‘ = & ‘ B Sovs - X lg | ‘ Z p Il m ‘ Live Time: 10s 7 | ¥¥ ‘ (34 Chicago Stone -l A
Mew project XI Spectrum | Parameterl Project I Scan |
= E_, Project
£ Objects % 1E3 Pulses
= Paints M 147 Rh_L
[ Soy 1@190914_213537 l
(] Soy 22@190914_213537 ]
[ Soy 25@190914_213537 ]
(] Soy 26@190914_213537 124
(] Soy 28@190914_213537 .
(] Soy 29@190914_213537 .
(] Soy 30@190914_213537 .
7 Soy 31@190914_213537 10
(] Soy 32@190914_213537 .
(] Soy 34@190914_213537 i
(] Soy 36@190914_213537 i
l:j Soy 38@E190914_213637 g -
I_j Soy 4@190914_213537 i Al 5i P K
1 Soy 5@E190914_213537 , }
" Right Click on the tabl
to ‘Copy ROV’
2 -
04— : A
1.5 .
—ke¥ -
3 Ma. | Start el | End/lke I M ame | Grozs I M et | Backar. | Spectrum | o
|| ———v 34633 5219 J
Delete ROI 40662 35461 5201 Soy 22
Delete All ROI 41648 6146 5502 Soy 25
Copy ROI 40667 35397 F271 Soy 26
x 40176 34865 5311 Soy 28 Ll
1 A1£N7 QENTTD FEE2N  C~, 20

E: 2.84 kel Cnts: 4317 User: Administrator  |OFFLIME ,g




@ Grab File Edit Capture Window Help
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] [125% - & EHaal T B BB h @
-+ Sheet 1
@ | A G H [ J K L M 0 P |
Art
. O
1| No. jr. Spectrum No. Start/keV End/keV Name Gross Net Backgr. Spectrum
2 1| 3253 Soy1 1 2.694 2.838 Rh_L 39902 34683 5219 Soy 1
3 | 3269 Soy 22 40662 35461 5201 Soy 22
4 3396 Soy 25 41648 36146 5502  Soy 25
5 3389 Soy 26 40667 35397 5271 Soy 26
6 3267 Soy 28 40176 34865 5311 Soy 28
7 3380 Soy 29 41602 36072 5530  Soy 29
8 3683 Soy 30 41929 36313 5616 Soy 30
9 3408 Soy 31 41105 35768 5337  Soy 31
10 3466 Soy 32 41024 35610 5414 Soy 32
11 3529 Soy 34 42753 37291 5462 Soy 34
12 3576 Soy 36 41750 36262 5488 Soy 36
13 3384 Soy 38 40593 35286 5307 Soy 38
14 3247 Soy 4 39364 34325 5039 Soy 4
15 3490 Soy 5 k 40861 35474 5387 Soy 5
16 x N\ ‘
17 I ° °
. | And then paste itin |
19
. | | the same spreadsheet |
21
22

P

SUM

1,148,079.532

AVERAGE  25,512.878488...

MIN 1 MAX 42,753 COUNTA 68
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Arrange

Headers & Footer
BEH 1C B 1C
v| Table Name

Table Font Size

Table Outline

— ¢ -@ 0.35pt| C

Qutline table name

Grid Lines
BH B (HE M|

Alternating Row Color

» Row & Column Size
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Capture Window

Help

- — Edited
] [125% - @ EHaal T EH B EH h @
-+ Sheet 1
(® | A L 0 P Q R | s 0
Artax ROl Analysis
1| No. Name Gross Net Backgr. Spectrum TNormaIized ’
2 1338 Rh_L 39902 34683 5219 Soy 1 i
3 40662 35461 5201 Soy 22
4 41648 36146 5502  Soy 25
5 40667 35397 5271  Soy 26
6 40176 34865 5311 Soy 28
7 41602 36072 5530  Soy 29
8 41929 36313 5616 Soy 30
9 41105 35768 5337 Soy 31
10 I 41024 35610 5414 Soy 32 |
11 42753 37291 5462 Soy 34 |
12 41750 36262 ( .
: | | can now normalize
14 39364 34325
15 40861 35474 S If d t t th
- my Sultur data to the
17
" Compton Peak
19
20 I
21
22
Formatted Normalized

Frigss0 PM Q=

£

IUE——

Y

Arrange

Headers & Footer
B 1¢ BE 1¢

v| Table Name

Table Font Size

Table Outline

—— ¢ O o350t C

Outline table name

Grid Lines
BB BB (E HEF

Alternating Row Color

» Row & Column Size
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125% ) 1 @ £ Y |

Sheet 1 Functions |
‘@)
(@) | A L M N (o} P Q R S T Q |
Artax ROI Analysis All ABS
1| | No. Name Gross Net Backgr. Spectrum Normalized REEEIL AUEE P
ACCRINTM
2 -
2] 1338 Rh_L 39902 34683 5219 Soy 1 X v Date and Time ACOS
3 40662 35461 5201  Soy 22 Duration ACOSH
4 41648 36146 5502  Soy 25 Engineering ADDRESS
5 40667 35397 5271 Soy 26 Financial AND
f Logical & Info AREAS
6 40176 34865 5311 Soy 28 Numeric ASIN
7 41602 36072 5530 | Soy 29 Reference ASINH
8 41929 36313 5616  Soy 30 Statistical ATAN
I | Text ATAN2
9 41105 35768 5337  Soy 31 . .
| - Trigonometric ATANH
10 41024 35610 5414  Soy 32
1 42753 37291 5462 _ Soy 34 Insert Function

12 7 41750 36262 /—_ .
: | ws = | Hit the ‘=’ key on the | /i

The ABS function returns the absolute value

b i 39364 34325 | of a number value or of a duration value.
L | « == | keyboard to create a
5 X

= num-dur: A number value or duration
17 value.

: | formula

= The result returned by ABS is either a

19 positive number value, positive duration
value, or O.
20
21 Examples
i =ABS(A1) returns 5, if cell A1 contains 5.
22

=ABS(8-5) returns 3.
=ABS(5-8) returns 3.
=ABS(0) returns 0.




& Grab File

Edit Capture Window Help

- — Edited
125% ~ @ ﬂ “ @
Sheet 1

(é\/» \ A B c D E F G H | J
1| | No. StartkeV End/keV Name Backgr. Spectrum No. Start/keV
2 2.257 2.353 S K 12050 3253 |- [=/(B2v) | X v 1 2.694
3 14555 3269 Soy 22

4 14608 3396 Soy 25

5 137583 3389 | Soy 26

6 10260 3267  Soy 28

7 12062 3380  Soy 29

8 16739 3683 Soy 30

9 15549 3408 | Soy 31

10 14244 3466 Soy 32

11 14290 3529  Soy 34

12 ‘ | 15482 3576  Soy 36

13 / Soy 38

. Then select the Sulfur | ..

15 Soy 5

: Gross Photons

17

18

19

20

21

22

Formula Result

15304

Frig:s1 PM Q=

——

£ Y

Functions ‘

Q

All
Recent

Date and Time
Duration
Engineering
Financial
Logical & Info
Numeric
Reference
Statistical
Text
Trigonometric

fx ABs

ABS
ACCRINT P
ACCRINTM
ACOS
ACOSH
ADDRESS
AND
AREAS
ASIN
ASINH
ATAN
ATAN2
ATANH

Insert Function

The ABS function returns the absolute value
of a number value or of a duration value.

ABS(num-dun

= num-dur: A number value or duration

value.

Notes

= The result returned by ABS is either a
positive number value, positive duration

value, or 0.

Examples

=ABS(A1) returns 5, if cell A1 contains 5.

=ABS(8-5) returns 3.
=ABS(5-8) returns 3.
=ABS(0) returns 0.




@ Grab File Edit Capture Window
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125% -~ () s T @
Sheet 1

@) \ A E G H | J K L

1| | No. mGross Net Backgr. Spectrum No. Start/keV End/keV Name ~ Gross

2 1 15304 12050 3253 Soy 1 1 24 [=] (B2 v)+(m2 X v | 39902 |
3 17824 14555 3269 Soy 22 40662
4 18004 14608 3396 Soy 25 41648
5 17142 13753 3389 Soy 26 | 40667
6 13527 10260 3267 Soy 28 40176
7 15442 12062 3380 Soy 29 41602
8 20422 16739 3683 Soy 30 41929
9 18957 15549 3408 Soy 31 41105
10 I 17710 14244 3466 Soy 32 | 41024
1 17819 14290 3529 Soy 34 42753
12 19057 15482 3576 Soy 36 | 41750
13 14465 11082 3384 Soy 38( o e

14 7 17192 13945 3247 Soy47 And dIVIde them by

15 17715 14225 3490 Soy57 .

z Rhodium

17

18

19

20 I

21

22

Formula Result

0.383539672196882

Frig:52 PM Q

£ Y

Functions
Q
All ABS
Recent ACCRINT
ACCRINTM

Date and Time ACOS
Duration ACOSH
Engineering ADDRESS
Financial AND
Logical & Info AREAS
Numeric ASIN
Reference ASINH
Statistical ATAN
Text ATAN2
Trigonometric ATANH

Insert Function

fx ABS

The ABS function returns the absolute value
of a number value or of a duration value.

ABS(num-dur)

= num-dur: A number value or duration
value.

Notes
= The result returned by ABS is either a

positive number value, positive duration
value, or O.

Examples

=ABS(A1) returns 5, if cell A1 contains 5.
=ABS(8-5) returns 3.

=ABS(5-8) returns 3.

=ABS(0) returns O.
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2 — Edited
] [125% - & BEHal T H B8 B ﬁ @ & Y
-+ Sheet 1 Cell Text Arrange |
(® | A K L M N 0 P Q R s & |
Artax ROI Analysis { 1 |
1| [ No. ;V Name Gross Net Backgr. Spectrum A Normalized il P
2 1| 2838 Rh_L 39902 34683 5219 | Soy 1 0.3835396721 Sl
? 7 40662 35461 5201 | Soy 22
4 7 41648 36146 5502 | Soy 25 °
5 I 40667 35397 5271 | Soy 26 |
6 40176 34865 5311 Soy 28 Headers & Footer
7 7 41602 36072 5530 | Soy 29 B 17 @ 19 SR
8 7 41929 36313 5616 Soy 30 | v} TableiName
9 I 41105 35768 5337 | Soy 31 |
10 7 41024 35610 5414 Soy 32 7 LLL AL AL A
11 V 42753 37291 5462 | Soy 34
12 41750 36262 Table Outline .
13 7 40593 35286 ' Th . . ——— ¢ O o350t C
14 7 39364 34325 7 I S g I Ve S yO u yo u r Outline table name
15 V 40861 35474 °
! normalized photons | . s
17 = HH B BB 11
18 | | |
19 7 Alternating Row Color D
20 7
21 i > Row & Column Size
22

Formula E2 + M2
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’ — Edited
L] (125% ~ & EHaal T B B9 ﬁ ©) p Y
-+ Sheet 1 Cell Text Arrange |
(® | A K L M N o P Q R s T |
Artax ROI Analysis { 1 |
1| [ No. ;V Name Gross Net Backgr. Spectrum A Normalized il P
2 1| 2.838 Rh_L 39902 34683 5219 Soy 1 0.3835396721¢
3 7 40662 35461 5201 Soy 22 0.4383453838¢
4 7 41648 36146 5502 Soy 25 0.43228966577 .
5 7 40667 35397 5271 Soy 26 0.42152113507
6 40176 34865 5311 Soy 28 0.3366935483¢ Headers & Footer
7 7 41602 36072 5530 Soy 29 0.3711840776¢ B 1C @10 E ol
8 7 41929 36313 5616  Soy 30 0.4870614610¢ v Table Name
9 I 41105 35768 5337 Soy 31 0.4611847707C
10 7 41024 35610 5414  Soy 32 0.4316985179¢ Table Font Size A A
1 ' 42753 37291 5462 Soy 34 0.4167894650¢
12 41750 36262 5488 Soy 36 0.4564550898% Table Outline ,
13 7 40593 35286 5307 Soy 38 0.3563422264¢ —— ¢ @O o350t C
14 7 39364 34325 5039 | Soy 4 0.4367442333( Outline table name
15 ' ‘ 0.4335429872(
E ° O ) ) '
d -t th Grid Lines x
17 Copy an paS S 15 = H) (B =B =
18 | - d h
" INTO your spreadsnheet T
20
21 » Row & Column Size
22

L

SUM  5.863392235 AVERAGE 0.418813731 MIN  0.336693548 MAX  0.487061461 COUNTA 14
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] [125% - & EHaal T B B9 h @ Y

+ Sheet 1 Cell Text Arrange |
O & 5 ; o I T W

Artax ROl Analysis
1| | No. » Backgr. Spectrum Normalized Known P
2 1| 34683 5219 Soy 1 0.3835396721¢ 261
3 | 35461 5201 Soy 22 0.4383453838¢ 2.44
4 36146 5502  Soy 25 0.43228966577 3.05 e
5 35397 5271  Soy 26 0.421521135 2.75
6 | 34865 5311 Soy 28 0.33669354 1.98 Headers & Footer
7 36072 5530 Soy 29 0.3711840 2.14 B 108 (M 1C) @ 00
8 36313 5616 Soy 30 0.487061 3.44 v Table Name
9 735768 5337 | Soy 31 0.461184 2.94
10 35610 5414 Soy 32 0.43169 3.2 Table Font Size A A
11 | 37291 5462 Soy 34 0.4167 0€ 2.82
12 - 36262 5488 Sov 36 y - Table Outline .
13 ¢ 217 — ¢ -@ 0.35pt| L
14 N OW yo u C a n ( 4.1 Outline table name
15 o ( 2.85
« compare this data to ¢
i = e B ¥
1 known values as a
19 Alternating Row Color @
20 I o
21 q u a Ity teSt > Row & Column Size
22
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