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Oxygen 8
Silicon 14
Zinc 30
Barium 56

-- 14.504

A simple quantification not requiring references.

Nicholas W. M. Ritchie

Physicist, Microanalysis Research Group
National Institute of Standards and Technology
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nicholas.ritchie@nist.gov

Mass Frac
0.3193
0.2308
0.0307
0.4192

1

Norm Mass Atom Frac

0.3193
0.2308
0.0307
0.4192
1.0

0.629624
0.259263
0.0148077
0.0963056
1.0



[+
Select one or more spectrum in
the Spectrum List and then start

the “Quantification Alien”

—_—

B <458 (Fri May 30 151119 2014][0]

|'\

- - >
400
& P First page
= 3D D 1 n | ] n
=
¥ 3 Select a quantification mode
Mext: Specify the instrument
L 20 pecify
| & 1o
Select the mode which best describes the operation you wish to perform, The mode you
5 10 select will determine what information you will be asked to provide and what information will
15 20 be computed,
i@ Determine the compasition of an ‘unknown' spectrum by MLLSQ fitting to standards
Spectrum | Repag
Default De - (7 Determine the compasition from kratios
MIRA-3 Determine the compaosition of an ‘unknown' spectrum by fitting using a simplex method
SDD (Medgum, 40)4 Estimate measured k-ratios from compaosition
Spectrum\rst —
K458[Fri May 30 ||
Message: Select an analysis mode. Mare,

-

110
K-family
Edges

B tomic Fraction
A.6426+0,0377

Detector orienta...

[0.819,-0.000,...

Detector position

[27.851,0.000,-...

Detector thickness

0.45 mm

¥

Y
x

A

Detector type

Silicon Drift Dete. ..

Silicon 0,2292+0.0043 |0.2469=0.0045
Zinc 0.0322+0.0006 |0.0149=0,0003
Barium 0.4344+0.0011 |0.0957+0.0002

Pl o o do

RA_..a_l. a7

1 spectra selected.



File Process Tools Report Help

The information on this page is

&
500001 ﬂ

extracted from the spectrum

”
Quantification Alien ‘
400 .

and should be correct. Verify it
and move on.

Counts

K <X >N

Instrument

K458 [Fri May 30

Message:

Specify the instrument

)

Previous: Select a quantification mglie

Mext: Specifiy stan spectra

Uz

5 10 r
| Acquired on the |MIRA-3 -
15 20 : ’
Detector

Spectrum Reéil using the :SDD (Medium, 4096) -
Default Detector 40 with calibration :FWHM [Mn Ka]=130.8 eV - 2014-02-18 00:00 -
MIRA-3 Setting
r . —famil
SO0 (Medium, 4 at a beam energy of | 20.0 keV, | gen: ¥
. Cl
Spectrum List

tomic Fraction

Detector orienta...

[-0.81%,-0.000,... Silicon 0.2292£0.0043 |0.246540.0046

Detector position

[27.851,0.000,-... Zinc 0.0322+0.0008 (0.0149=0,0003

Detector thickness

0.45 mm Barium 0.4344+0.0011 (0.0957=0.0002

Detector type

Silicon Drift Dete, ..

rAa_..i_l. a2

1 spectra selected.
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Recent Items

My Documents

| £
|

A

Computer

&

Metwork

Lookin: | || K458

I BaF2[Fri May 20 150633 2014][0].msa [N Zn[Fri May 30 145820 2014][0].msa
|| BaF2[Fri May 30150633 2014][1].msa | | Zn[Fri May 30 145820 2014][1].msa
| | BaF2[Fri May 30150633 2014][2].msa | | Zn[Fri May 30 145820 2014][2].msa
|| BaF2[Fri May 30 150633 2014][3].msa |_| Zn[Fri May 30 145820 2014][3].msa

|| K458[Fri May 30 151119 2014][0].msa
|| K458[Fri May 30 151119 2014][1].msa
|| KAS8[Fri May 30 151119 2014][2].mza
|| KA58[Fri May 30 151119 2014][3].msa
|| MgO[Fri May 30 150340 2014][1].msa
|| MgOI[Fri May 30 150340 2014][2].msa
|| MgO[Fri May 30 150340 2014][3].msa
|| Si[Fri May 30 150052 2014][1].msa

|| Si[Fri May 30 150052 2014][2].msa

|| SilFri May 30 150052 2014][3].msa

X

= & -

/

Select spectra to act as standards
for each element in the
unknown. You may select more
than one spectrum file at a time.

-

File name: 0340 2014] [0].msa” "Si[Fri May 30 150052 2014 [0].msa" "Zn[Fri May 30 145820 2014][0].msa”

Files of type: | Al Files

-

300 000 +

200 000 +

Counts

100 000 +

g
Eg
= =iy
) U7

Barz[Fri May36asz [ Barz(Fri May 30 150633 2014)[0)
MgorFi May 3omEm  IlmgorFi May 30 150340 2o14100]
sifFri May 30 15005 [l Si[Fri May 30 150052 2014)[0)
Zn[Fri May 30 Bszz  Wzn(Fii May 30 145820 2014)0)

Energy (ke

18 21 25




File Process Tools Report Help
TN

/ If it is ambiguous, )
you may be asked to

@

B <458 (Fri May 30 151119 2014][0]

b Alien

specify the element

|"'.

or elements for

which each spectrum b Se

Previous: Specify the instrurment

" ————
Select the element(s) for which MgO[Fri May 30 150340 2...

(o] )

K is a standard. / .

K453[Fri May 30 °| |

——
Y o X»
Spectrum |
5 10 Zn[Fri May
15 2 SilFriMay - |
Spectrum | Repo
Default Detector |
MIRA-3
:SDD {Medium, 40|y Selected ||
Spectrum List |

3
disablbd TiLIM

-

In this case, the spectrum file N

52 2014][0] assigned as a standard for Si

[©]

-

11
K.-family
Edges

Back Mext Fiis -_Canr_el ' '
contains composition | ]
information SO the program etector orienta... |[-0.819,-0.000,... Silicon 0,2292+0,0043 |0, 24690.0046
. etector position  |[27.851,0.000,-... Zinc 0.0322+0,0006 |0.014920.0003
knows the spectrum is MgO and  petector thickness |0.45mm Barium 0,434420,0011 0.095720.0002
. etector type Silicon Drift Dete. ..
kthus only Mg and O are options. Jf-=—i= Fmaren=nv
_/




FiIE Process Tools Report Help

The Duane-Hunt
should be close to
the nominal beam

energy.

)

\
This panel summarizes the
assignment of standards.
%
N Previous: S,DE'K
€ 304 i .
» Z 1o Specify standard spectra
W 200 Mext: Specify unmeasured elem
g |
Spectrum Elements Prob... Livet... Compositon  Duane... | |
5 10 Zn[Fri May 30 1458... |Zn 0,990 56.9 Zn 19,920
15 20 Si[Fri May 30 15005... |Si 0,990 56.3 Si 20,012
MgO[Fri May 30 15... [0 0,990 [57.8 MgO 19,639 T
BaF 2[Fri May 30 15...
Default Detector
MIRA-3
—
50D (Medium, 40

Spectrum List

/ Check that the probe \
current, live time and
composition are correct.
When the composition is
not recorded in the
spectrum file, the program

-

May 30 150633 2014][0] assigned as a standard for Ba

Back

J

MNext

Detector arienta...

[-0.819,-0.000,...

Detector position

[27.851,0.000,-...

Detector thickness

0,45 mm

Detector type

Silicon Drift Dete. ..

o ' I IR S P

RA_..L_l. a1 A

o

-|
W
T

m

Cancel

uz

tomic Fraction

1C

— A.6426+0.0377
Silicon 0,229220.0043 (0. 2469=0.0040
Zinc 0.0322+0.0008 (0.0149=0,0003
Barium 0.4344+0.0011 (0.0957=0.0002

K will make a guess.




Sometimes one or more
element may be estimated
based on assumed

\_

ol

8 200

v ®

100
5 10 (@)
15 20
Spectrum -
Default De

ﬁl’hls time we will selecm

“No extra element.”
other words, all the
elements in the unknown
are accounted for by
standards. You must
account for every

I= o

B <458 (Fri May 30 151119 2014][0]

S

Mo extra element
Element by difference
Oiwygen by stoichiometry

| Waters of Crystallization

Previous: Specify standard spectra

Mext: Specify the reference spectra

chemistry. You can select
assumptions here-b_sj R
v pecify unmeasured elements

{Jement in the unknown!

10

[
Element Cation Anion As
|
Oxygen |1 -1 ]
Zinc 1 1 Zno
Barium 1 1 Bal
Silicon 1 2 S0,
| E-family
| |Edges
fy how to handle unmeasured elements ore...
[ Back ] [ S 5 tomic Fraction
I — i oy E426:|:|:|.|:|3??
Detector orienta. .. |[-0.819,-0.000,... Silicon 0,2292X0.0043 (0. 246920.0045
Detector position  |[27.851,0.000,-... Zinc 0,032220,0005 (0.014920,0003
Detector thickness |0.45 mm Barium 0,4344£0.0011 [0.0957=0,0002
Detector type Silicon Drift Dete... | _
Maobe eboe ok odan Ameshal. a0 7 2 F

| 1 spectra selected.



s

N

DTSA-Il checks the
standards to ensure
that no characteristic
lines are obstructed. In

this case, none are.

The standards can act as\‘
references so none of

o
ien .

the “Regions-of-Interest”

/

bpecify the reference sp

are listed as missing a

Previous: Spec

é\ reference spectrum. /

Mext: Specify lines fo

Message: Specfy reference spectra (as necessary.)

Back ] [

Mext Finish

Detector orienta...

[-0.813,-0.000,... Silicon

Detector position

[27.851,0.000,-... Zinc 0

Detector thickness

0,45 mm

Barium

Silicon Drift Dete...

R S P

X Detector type

RA_..L_l. a1 A

intense line sets are
listed as Poor (<100
S/N) or Ok signal-to-
noise but at least
one line per element

i D\ is listed as good. /

\hf/ LU
Y ud
Region-of-Interest Spectrum S File... Ki
5 10 O all [0.368, 0,632 kev] MgQ[Fri May 30 150340 2... |Good 496 =
15 20 Zn L3-M5 + 6 others [0.75... [Zn[Fri May 30 145320 201.., (Good 1285 i
SiAll [1.558, 1.951 kev] Si[Fri May 30 150052 2014, ., |Good 1329
— j. Ba L3-M1 [3.819, 4.089 keV] [BaF 2[Fri May 30 150633 2... [Poor 59 |
pectrum | Repd|) Ba L3-M5 + 5 others [4.25... [BaF 2[Fri May 30 150633 2... |Good 730 1
Default Detector Ba L2-M4 + 2 others [5.36... |[BaF2[Fri May 30 150633 2.., [Poor 23 Strip
MIRA-3 ] ZnKa [3.363, 8.902keV]  [Zn[Fri May 30 145320 201... [Good 663
: Zn KB [9.353, 9.791keV]  [Zn[Fri May 30 145820 201... e
SO0 (Medium, 4 | [K-family
L I"I|'|I=|IE
Spectrum List
ppereer— Some of the less \

1 spectra selected.




What does “unobstructed” mean?

~

J

56 006 B 14][0]
- 4
BaF, g The Ba L and F K lines are
s | separated so that they
don’t overlap.
s}
20008 < ( \ }f \
[ | 'ém @
| IV AP e ALY [\ 9
’ ‘ Energy (kel}
3000
53 I MgO[Fri May 30 150340 2014](0]

The Mg K and O K
are sufficiently
separated, too.

MgO




An example of “obstructed”

/" K412 couldbe

20000 (0] 9] Wka412 std
suitable as a standar_d }
for Mg, Al and/or Si F |
but Al is too close to : | \\
Mg and Si. A \ |
reference is required 5030.\" | j—’ll &
k for Al, Mg and Si. / ﬂ E‘ ﬁ’}; .jU ! m_m%j\\ g i 3
¢ Wit s / On the other hand, \
P, | K411 could be used as
- a standard for Mg and
: | Si without any
00! \ = references because
sor o ( 3 L Mg and Si are
| ji{; L ; -\:;ﬁ__j'\ g = /i ki Ksufﬁciently separated /

[ Let the software tell you whether references are needed. ]




When more than one “Line
Family” is available for an
element you can specify

x

B <4 58[Fri May 30 151119 2014][0]

which one to use in the

quantification. Usually,

unless you really know
better, it is better to all the

ify

5]

FPrevious: Specify the reference specira
es to quantify.

Mext: Specify unknowns and properties

\software to “Auto” select/

Element Line Family K
5 10 Dxygen IONI [0.368, 0.632 keV] =]
15 20 Silicon ,Si AN 558, 1.951 keV] .
(Auto -
Snecin Barium Auto
pectrim | Rep Zn L3-M5 + 6 others [0.752, 1.181 keV]
Default Detector Zn Ko [3.363, 8.902 keV]
MIRA-3 Zn KP [9.353, 9.791 keV] |
SDD (Medium, 4€ | -Family
| dges
Spectrum List
K458 [Fri May 30
Message: Spedfy the line family used to guantify each element. Maore...
Back ] [ Mext Finish tomic Fraction
Detector orienta... |[-0.815,-0.000,... Silicon 0, 2292200043 [0, 2969=0.0045
Detector positon  |[27.851,0.000,-.... Zinc 0,032220,0006 (0.0149=0,0003
Detector thidness |0.45 mm Barium 0.4344+0,0011 |0.0957+0.0002
Detector type Silicon Drift Dete... | _

1 spectra selected.




File Process Tools Report

Make sure that the “Live Time”,
500004 “Probe (nA)” are correct.

: Quantificatic M

Previous: Specify lines to guantify.

Specify u owns and properties
Mext: The results

B <458 (Fri May 30 151119 2014][0]

Counts

K <X > » &

Mame Live Time Probe (nA)  Duane-Hunt Shape Add file
10 K458[FriM... [57.9 [1.037 [19.973 [Bulk

15 20

(52}

Remove

Spectrum Properties
Default Detector
MIRA-3

Sample Shape

SDD (Medium, 4
Spectrum List
K458 [Fri May =1

By default, the spectra | [{Rtomic Fraction

. “« . 2 6426+0.0377
selectedlng Spectrum List” are - 22520 009

displayed here. finc 0.0322%0.0006 |0.0148+0.0003
\ Jarium 0.434420.0011 |0.0957£0.0002

Y A =

|1 spectra selected.




File Process

Tools Report Help

5000

0+

®

-~

Counts

€ X o » &

Quantification Alien

' Specify ul

You may get a warning about the “Duane-
Hunt limit.” The Duant-Hunt limit is an
estimate of the actual energy with which the
electron beam strikes the sample. It may be
less than nominal if the sample is charging

_A

[}

15 §

Sped.

K458[Fri May 30 ||

The Duane-Hunt limit for the unknown spectrum is 19.973 keV,

The nominal beam energy is 20,000 keV,

The Duane-Hunt limit for the standard "MgO[Fri May 20 150340 2014][0]1" differs by 0.361 keV from the bearn energy.
A low Duane-Hunt limit suggests sample charging and can degrade the accuracy of the quantitative results,

Should we proceed?

Nl e FesUils

28|

i eeel—

J |

Mo

Message: Spedify the unknown spectra

Back

Detector orienta...

[-0.8

Detector position

[27.

Detector thickness

0,45

Detector type

Silicol

o ' ISR IR S [P

1 spectra selected.

] [ Bl 1 =

You probably will want to select
“Yes.” However, if the results are
poor, reconsider the warning.

4




50000 This is your first change to evaluate ~ |° """ 20140

T—— the results. This particular .
quantification is good but not great.

My first clue is the analytical total
which is slightly larger than I'd like

(1.00 £ 0.01 ideally).

S The

/

Mormalization

ss fraction () Atomic percent

sun g~ © 5 Zn Ba

K458[Fri May... |1.0357+0.0204(0.339920.0195(0. 229220.0043(0.0322£0.0006 |0.4344+0.0011

T~

(The uncertainty in the O
is large which may
explain the poor sum.

Message: viore., ..

15 20

Spectrum

Spectrum

Default Detector
MIRA-3 i
SDD (Medium, 43
Spectrum List
|K458[Fri May 30

Finish

Back Mext [

Detector orienta...

[-0.819,-0.000,...

Detector position

[27.851,0.000,-...

Detector thickness

0,45 mm

¥

A

Detector type

Silicon Drift Dete. ..

o ' ISR IR S [P

RA_..L_l. a1 S

][ Cancel ]

Silicon

0,229220.0043

tomic Fraction

A.642620,0377
0, 2469400045

Zinc

0,032240,0008

0.014940,0003

Barium

0,434440,0011

0.095740,0002

1 spectra selected.




4 )

After closing the “Quantification Alien,” the first
thing | check is the residual. Did we account for all
the elements? Does the shape of the continuum
under the peaks look reasonable?

N /

O )] | TP/ A SO AN A
10 000- H+ ay B K498[Frl May 30 151119 2014]{0]
H Bl Residual[K458[Fri May 30 151119 2014][0]]
8000 H
o
£ 8000 W
= )
S N m)
-
4000+ ﬂ
&
R w N
2000 AN Oy E,U =
5 N
0 | Q == ' a
{ lj
0 2 4
Energy\keV)

Less clean but still ok. Low energy
lines typically have less clean
residuals due to challenges fitting [ Really clean residuals. ]

and chemical shifts.




The matrix

Then | examine the report. The numbers

in the boxes with the grey background are
the suggested values to report.

Ba

Ba L3-M5 + 5 others
0.831 1.015 1.000
0.0012

0.4792 =

0.4344

0.0957

0.0006(1[std,Bal)

0.000%(1[ unL Ea]
D.DDDJ([

correction
Results
Spectrum Quanti'q.r Si Zn
458[Fri May 30 151119 20141[0 Ol SLAl Zn Ka
_[_}'—1[_1 - -
Bl nlta Z-A°F 1.142 835 0.008 1.008 o327 1.002 0.027 0.963 1.000
k-ratios 0.8156 = 0.0020 0.1355 0.0002 0.0287 = 0.0006
0.0007(1[std,0]) 0.0001(1[std,Si]) 4.8-1075(1[std,Zn])
0.0005(I[unk,07) 0.0003(I[unk,SiT) 0.0006(Iunk,Zn])
D-H = 18.973 keV mass fraction  0.3398 = 0.0199([p/p]) 0.2202 = 0.0043([p/p]) 0.0322 6.6°10°5([p/p])
0.0002(n) 1.8:10°(n) 9.6:10%(n)
[0.0199] [0.0043] [0.0006]
I=1.037 nA norm(mass g 4597 = 00102 0.2213 £  0.0041 0.0311 £ 0.0006
fraction))
IT=57.0s atornic 0.2469 =  0.0046 0.0140 = 0.0003
fraction
Residual ChUsers\nritchie. N GAT May-2014'\residuals893831792160545253.msa
Notes Uncertainties are 1 o and Alternat“,e unknown], [p/pl: Absorption corre
representat|ons

of the results.

/

-

| happen to have a good idea
what the correct answer is. Most

and the Ba (less expected.)

~

of the error is in the O (expected)

Elerment Standard Measured Difference

Si
0

) [

Zn

J

4

An itemized

uncertainty budget.

23.08
31.93
41.92
3.07
100.00

22.92
33.99
43.44
3.22
103.57

-0.16

2.06
1.52
0.15
2.57

o4 Difference

-0.7
6.5
3.6
4.9
8.9



Let’s try again but this time we
won’t provide a standard for

oxygen. Instead we will account

for it by assumption.

41

21

15 20

Spectrum | Rep
Default Detector

MIRA-3

SDD (Medium, 4
Spectrum List
K458[Fri May 30
Simulation of K45
R esidual [K455[F

ﬁ uap:uuy’{t

B < 458[Fri May 30151119 201 4][0]

==X

Previous: Specify the instrument

andard spectra

Mext: Specify unmeasured elements

A4

Spectrum Elements  Prob... Livet... Compositon  Duane... ile.. =
. 3.
Zn[Fri May 30 1458... [Zn [o.530  [58.9 zn 19,520 =
Si[Fri May 30 15005...|5i 0,990 56.3 Si 20,012 11
s
i
O missin gl _
Message: BaF2[Fri May 30 150633 2014][0] assigned as a standard for Ba More...
[ Back ] [ Mext Finish b mic Fraction
. A.6926+0.0377
Detector orienta... |[-0.819,-0.000,... Silicon 0,229220,0043 [0, 2969=0.0045
Detector position  |[27.851,0.000,-... finc 0.,032220,0006 (0.0149=0,0003
Detector thickness (0,45 mm Barium 0.4344+0.0011 |0.0557+0,0002
Detector type Silicon Drift Dete... | _
E X [ o PR ISR T S Rd—..bl. AP 1 ¢

1 spectra selected.



This time we will chose “Oxygen
by stoichiometry” and these
assumed valences (which are

the default.)

(7 No extra ele

15 20

(7 Element by difference

o T . | e

m |
@ o

B <458 (Fri May 30 151118 2014][0]

L
il

23]

Previous: Specify standard spectra

unmeasured elements
Mext: Specify the reference spectra

@ Dxygen by stoichiometryi

Spectrum | Repe

Default Detector )
y |
MIRA-3

SDD (Medium, 43
Spectrum List
K458[Fri May 30
Simulation of K45
Residual [K458 [F

Waters of Crystallization

Element Cation Anion As
Zinc 1 1 Filgla}
Barium 1 1 Bal
Silicon 1 i,

Message: Specfy how to handle unmeasured elements

[ Back ] [ Mext

Detector orienta...

[-0.819,-0.000,...

Detector position

[27.851,0.000,-...

Detector thickness

0,45 mm

Detector type

Silicon Drift Dete. ..

o ' ISR IR S [P

RA_..L_l. a1 S

Mare...

Finish

=N

Cancel

tomic Fraction
A.6426+0,0377

Silican 0,229220.0043 (0. 2469=0.0045
Zinc 0.0322+0.0006 (0.0149=0.0003
Barium 0.4344+0.0011 (0.0957=0.0002

|
i ¥ A = X

1 spectra selected.



Results

Spectrum

Line
K458[Fri May 30 151119 20141[0 .
Z*A"F

Bulk

D-H = 19.973 keV

I=1.037 nA

LT =57.9s

Residual
Motes

Now the analytical total is
within my desired tolerance.

The uncertainty in O is
5 times better.

Quantity 0 Si Zn Ba Sum
O-by-stoichiometry Zn Ka Ba L3-M5 + 5 others
- T 1. 0.544 [1.002 0.032  0.963 1.000 0.855 1.017 1.000
k-ratios 355 |+ 0.0002 0.0287 = 0.0006 0.4792 + 0.0012
00001 0.0001(I[std,Si]) 4.8-10°5(1[std, Zn]) 0.0006(I[std,Bal)
D.DD48( 0.0003(I[unk,Si]) 0.0006(Iunk,Zn]) 0.0009(Iunk,Ba])
mass fraction ~ 0.3149 = " + 0.0042([p/p]) 0.0320 = 6.5:10°5([y/p]) 0.4314 = 0.0003([/p]) 1.0037
[0.0048] 1.8:107(n) 9.5-10%(n) 6.9:10%(n)
[0.0042] [0.0008] [0.0011]
norm(mass 0.3137 £ 0.0048 0.2245 + 0.0042 0.0319 = 0.0006 0.4298 + 0.0011
fraction)
atomic 0.6280 £ 0.0095 0.2561 + 0.0048 0.0156 + 0.0003 0.1003 + 0.0002
fraction

Ch\Usersinritchie. MIST\AppData‘Local\WISTV\NIST DTSA-II Reports\2014\May'31-May-2014\residual891336416425454901.msa
Uncertainties are 1 ¢ and labeled by source. (I[std|unk]: Count statistics[standard |unknowin], [p/pl: Absorption correction, n: Backscatter correction, [1: combined)

Element Standard Measured Difference % Difference

Overall better. Siis less accurate but = 23.08 2254 0.4 24
8] 31.93 31.49 -0.44 -1.4

O, Ba and Zn are all better. Not Ba 4182 4314 122 2.9
bri”iant but Ok. Zn 3.07 3.20 0.13 4.3

4 100.00  100.37 1.42 5.8




A tip for exporting the results

File Process Tools Report Help

(£

The “tabulate” function
can be used to produce

eg
Bg—

M <458[Fri May 30 151119 2014][0]

a tabulation of one or

-

\ more quant results. 5 The “selected()”ffunction
\ returns a list of fhe spectra
L currently being displayed.

A 7 e I =SS

15 20 0 2 4 8 1L

Spectrum | Report | F CDI‘ﬂl‘ﬂaﬂd|

The alignment may

compare (31)
compare (31)
tabulate{[sl])

Hame 0 3i

K458 [Fri May 30 151119 201 31.488

Lverage 31.48&7 12 3.2010 43.14
Std. Dev. 0O O u|
tabulate {3elected())

0
w

Zn
2014]1[0]
.5372 3.2010

O

Name 51
K458 [Fri May 30 151119
31.4847
O

Ba

43.

]
Py

|

LAverage
Std. Dev.

COpen Terminate :ﬁt.py - ’
EL! Fesldual [FASE[FTL May 30 ISIIIY Z0L3] L
35 Simulation of K45E[Fri May 30 1511 2014] [0]

not look good here,
but it pastes well
\into a spreadsheet.

43)

.2010

m

2010 43.1424

1 spectra selected.




