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BCZT/LEAD-FREE FERROELECTRIC/FATIGUE/XANES/OXYGEN DEFECTS

Fatigue degradation of ferroelectric/piezo materials is a significant problem
inmaterials and their commercial application. The major causes of electrical fatigue
degradation are a domain pinning effect such as oxygen vacancy and physical damage
such as microcracking. The purpose of this thesis reports is to the fatigue behavior of
barium calcium zirconate titanate (Bag.gsCao.15Z1r0.1Tio903) under regular and nitrogen
atmospheres. XAS technique was used to study the local structural changes. The O K-
edge spectra were analyzed using ATHENA. FEFF-8.4 simulations were used to
determine the oxygen vacancy creation.

The result shows thatthe causes of electrical fatigue degradation are a domain
pinning effect such as oxygen vacancy and physical damage such as microcracking.
The result shows that spectra changes with different atmospheres resulting from oxygen

vacancy, which is confirmed by the FEFF8.4 simulation result.
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A(L) s BTO (Film)
“ Bic)

T

Film

5§25 528 531 534 537 5S40 543 546 549 55

L

4 (b) Ti-L3 5 edge
Q

Normalize absorption (arb. units)
4

BTO (Film)

B1O (Bulk)

O, (reference)

Y

v v - - . - T
454 456 458 460 462 464 466 468 470 4M
Photon energy (¢V)

511 2.8 A1nATH XANES NUS0aueDmM9anan a) O K-edge g b) Ti L-edge YoIHau119

BaTiO, [10]

=y a a d
P.Gyanendra et al. (2017) l@AnuInansgnuvesunanonFauveslauyu BaTio,
1 a 14 @
1azLa,,Sr,MnO, NYNIATENAIITIAITOI WA (Pulse laser deposition) 91U STO (001)
A A Aad a 4 9 a =y A v A
substrate NUADAAANTANBANNIDUNT Tasnslgmatadi)nInsaInlmiganausaa
4 [ = o v 7 9 [ A
10n% (XAS)Iaealnaiuvod O K-edgeXANES UaNudunusinedoanumalasuaniug
ad a [ [ v 1 [ [ ] %
BIANATOUVDIDTADNDDNTIIUIINTZAUNAINULGDD O 1s 1 FIzAUNAIIUGDY O 2p 9
9 ~ @ ~ 9 = [ ~ ~ a éj A
Usznoudleiinan 4 fia 1dun fin A, B, C uaz D As31h 2.9 Taefin A uaz B iAadwiloann
a % 1 Ja o o w =~ = 9 o @
n3 laus Tadusgrineeeidiig yuaze, awdiay Tagiia Cuay DINBIToIRUTEAY
WA UG O 2p FIgn laUTAA10 Ba 5d Wanndinasuues O K-edge XANES lu@aod1s
ar d 1 { o 1 1 ' I~ =Y
Wdu119 BTO(SC) tag TS WuNidmmiavediin A ganiiia B uilumaunini5naves
1 J a { 1 4 v W 1 ard 2 o 1
F9I100NFIUNGININUBINUAVAI0819HENUI9 BTO(OD) Hag T20 HI8AI1dIUAIY

y 9 = >~ 9 o = @ I o o
IUNUVUUDINA A LIDE B (tZg/eg) lﬂEJ'JGU’ENIﬂEJGIi\‘]ﬂUﬂ'l'iulﬁﬂivlﬂl“]f%u"llﬂﬂ@@iﬂﬂﬁ uaﬂumum

v Y Y ]
REINU AR A A1NIINA B HUNATUIDI91ANTHY09119UDI00AFIAY 1Ag%0II11900NTIIU



15

H Ja H = v &
msoasuaniuzneugaanasou ld Tagauisanasuleoou Ti' Tty T daiiu
=1 ] ] t:' [ -9
WawwademIasulasvesaniug ¢ lumilnaiy O K-edge XANES waznavinmnaiy

[} $ <3 1 o ]

Y04 Ti L-edge XANES 1/5znoudiefia A, B, C, D uaz E a93Ui 2.10 ugauiu g
=\ o ] a d d‘ [ [ d' ; 1 d’ =1 [ kY] ]
fin B uag ¢ Tudred1aildnnie T5 uag T20 gnideu ludwmasnuidmniuliefiouidedis
ar o o 1Y o ] ar o v o Y1 A o [l =
Wduu19 BTO(SC) tazdmsudrogalanuig T5 uag T20 daduna landduisvesiia B

{ [} [} [} ] a| d [} a 4 ) 1 ] 1
1Az C NATINUAUAI0619W AUV BTOOD) MIAAAIUINaINUAALoalid M99

@ Y

a a 3 o a a &Y A 4
sondauinayy i lvinans laus lawsuvesesiiva (ues Ti3d §28 0 2p anawuile Ti
Y

A K
NABVRINE

O K-edge

A
-

L
_—

1

'l

INVAVAS

Intensity

XANES Intensity (Arb. units)

—BTO(SC)
TS e LSMO-STO

—T20 g

——BTO (OD) 528 S34 540 546 552

Photon energy (eV)

524 528 532 536 540 544 548 552 556
Photon energy (eV)

g1 2.9 anlnaSy XANES inaveumsganan a) O K-edge ¥0aWldu119 BaTio, [11]



16

Normalized absorption (Arb. units)

454 456 458 460 462 464 466 468 470
Photon energy (eV)
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NINA199 3 Ao HTNAaEAIRIEeNd 11T UMT plot spectrum
Y 1 oA A Y a ° Y A = v
WA 1N 4 Ao Wihaluaaeazidea Isunsusmihinaassvazidenvotoya
Aa A ) A ° a <9y
nAanaa nieudasvoyaneuuzii lumsinszidoya
a 4 { [ { g’/
2. 11 Id Taedn 114 File 2 Import data - Open file ﬂigﬂ‘ﬁ .2 91NUU click open file
{ @ { [y d o 4
wihveszuaastoyai ldnnwamsnaassaagzli n.3 Ysznenlidre 8 aedind asil
v da 1
ABANUN 1 LAAIAT Energy (eV)
ABSNIN 2 UaAan e
v da 1
ARSNIN 3 uaAn Ip
v da 1
ADANIN 4 LaAaAT Is
ABAUN 5 uaaan Is/lp
v da 1
ADANIN 6 LaAIAT If
ABAIIN 7 Laraan IfIp
ABSNIN 8 LaAIA1 GAP

[ [ oA gﬂ
MN15180N Numerator ADANYN 7, NALABA Natural log 1atadn Data type: w(E) 11AUUNA OK

<3 @ ' ' 1 o {
wilsngiluannasueguunthaluaainadn 1 wihan aegdi n3

Import data x
L | < v A | « XASBL3(1.. > XAS speetrum v/ o e
| Organize v | New folder - @
[I A
lame Date modified Type
A Quick access
| in_Nitrogen|_Atmospere 1/14/2019 7:29 PM Text Document
& OneDrive | in_Normal_Atmoshere 14 PM T en
f:
B This PC Unfatigued
Spiae o
= - d 1 PARICHAT (F)
B Cue
¥ Network

- < >

Deraene
2nd dematve. (] 2nd demative
File name: | in_Nitrogenl_Atmospere ~| | Allfiles A

£ [ 80 Cancel

g1 n.2 Bmsdlalilddeyansnaaes
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Athena: Column selection - [B] AthenafPiot.1] - o X
Select range Clear numerator Pause plotting - -~ ‘
snoto Tonszation Scen O&ecse@aalar?
123456738 Date @ 1370172008 . .
e e OONOONC iR P ol Unfatigued in energy
Numerstor 1O OOO0OMO '
° 12 r T T
Denominater 11000000 Photon Energy e I Is  Is\Ip If  Ie/Ip ' p—
ved ——
1k 1|
Scan @ 1
520000000  125.66525%  1.TLL43SE-10 7.83130SE-1] 08} .
$20.100000  125.€33681 1.704457E-10 7.903047E-1]
ENaturalleg  [Jinvert  Multiplicative constant | 1 520200000  125.598581  1.70864SE-10 7.545730E-1]
520.300000 125566074 7.8728658-11 06} i
Save each channel asits own group [520.400000  125.5324¢0 7157181211
s20.500000  125.487652 7.865788E-11
Datatype |H(E) ¥ Energyunits &V ¥ Replot 520.600000  125.467€26 7.543512E-1] —~ 04} N
520.700000  125.438028 o 7.ssc0esE-11 ||| W
Energy [igalc.1 520.800000  125.404781 7.834836E-1] =
520.500000 125378220 o 7s0see-1 || X 02f ]
HE [ Infabs( (igale7) /(1)) 521.000000  125.342348 7.527454E-11
s21i100000  125.31540€ 7.551258E-11
Preprocess Rebin  Reference 521.200000  125.281783 7.848024E-1) ol 4
s21i300000 125245605 7.524750€-11
[Jimpert reference channel 521.400000  125.217551 7.905214E-1]
s21ls00000 125185041 7.908605E-1] 0z N
s21.600000  125.153503 7.856155E-11
521.700000 125118889 -1
s21.200000  125.030714 04k J
s21.500000  125.050352
522. 000000 125.018788
Replotreterencel]  Maturallog 7 Same element S22.100000 124330813 6L L L . . .
522.200000 124562083
522, 300000 124.527424 510 620 530 840 550 500 570
s22.400000  124.89725¢ Energy (eV)
& o T 52 sannnn  1o1 sznans
< 2 519.343, 1.42861
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9 1
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Fie Group Energy Mark Plot Freese Merge Monitor Help
* <untitied> Save

Main window

Current group: Unfatigued Gostpe sones . [1frese |
File FABCZT project XASBLI(131. 9\ BL3(12-16.1,19)\20190113\1501 13221585t

Element 5. Orygen <|Edge [k | Energyshitt [ | mporance [1 |
Normalization and background removal parameters

LIE ) N ode O1 @2 O3
Preedgerange  [G338 | [0 to[-1300 | (] A Fiatten normelized data

Normaeation ange 72565 | [0 to 2870 | (6] Edgestep 035207 (I

3 i t[2 | Spiine clamps
None
Strong

== Energy-dependent normalizstien

Backward Fourier transfor

Plotting parameters

Plot muttiphier | 1 yeaxis offset | 0 ]

Plot wlE) when ploting the current group in encrgy.

Unfatigued in energy

T T T T
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l 15 B
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|2 af g
Ee]
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©
Oc O1 ® 03 Oww c B
Piotin energy 4
EuE (o]
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[pre-edge ine
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Cl2nd derivative [l20d derivative L I L L Il L L
510 520 530 540 550 560 570
Emin[20 | Emm[® | Energy (eV)
500399, 1.27009
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519 1.4 M3 Normalized a1ilnasy

U

9
[

1 Ap911IN15 Align data vosuaazalnasuagli n.s

v 9
nouthdeyanInuanT Merge Yoyalioglu group Heanu aagii n.5 wag n.6 9ntiumh

9

1 =1 1Y 1Y d' d' Y [ Y d' 1 o d%l
IBURAYINUNVUDN 3 awa‘lﬁmﬂﬂmu"lﬂmmmummmu



&9

BB Ahens (XaS cta processing) - o x || B atenafriot] - 0 %
Fle Goup Energy Muk ot Freeie Merge Montor Help
* <untitied> e | [a10] 1| R O3 eceeaaald ?
7™ v : ;
e Unfatigued#2 in energy
Sundud Unfagueds? 9 25— ; : ; ; ;
Plotas | smoothed deriv(E) - Unfatigued#2
Rs [ % 5 Unfatigued#1
sty [0 ] &0 Unceainy [3005 |
Replot 15F ol
Aign maked groups
-
2 - woogtb .
-1 .1 %
08 05 £ & s Gifily =
E 3 R ] a-‘ 05} 4
o1 01 Poting bweights 3
OO0 O1 @2 O3 Okw
Plot in energy v or T
M u® Ouey
[ore-edoe ine 051 =
([ post-edge ine
(] Derivative (] Derivative
[l2nd deriative. [J2nd derivative gl | ! | 1 1 1 L
500 510 520 530 540 550 560 570
Document section: alignment
e e o> | Energy (eV)
Plotted Unfatigueds2 and Unfatigued#1 567.011, 2.94452
'
= o R ! 2
319 n.5 M35 Align data voaunazalnaiy
I Athena [XAS ata processing) e < mAﬂwna[P\mTl i - o X
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et e Unsigssi —— e merge in energy
Element g: Oxygen ~| Edae [ Weight by W) edge step merge
Normalization and background Document section: merging data | merge + Std. Dev. ——
snm;:l:a 3 ] e Normalizztion order 01 @2 (O3 A 35 merge - Std. Dev.
Pre-sdgerange Bt 1915 | (6] £ Fatten nomaized data
Nertesbon e 5255 | )t 35080 | ) e e 17558 a r 1
eptacamse
. 25| b
- | _Ihw
— Bl =N
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= e e — 151 g
Backward Fourier transform parameters Eﬁ ) OuEy
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Plotting parameters Em.mh ©® Normalzed
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e [ Energy (eV)
Merge marked data at 1s(E) D~ | 557175, 0239883
'
1k nas’
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Y1sun54 Atoms a2 FEEFS.4

TU5unsy Atoms taz FEEFS.4 18luTdsunsunldlunissrassuaziiniuionavod

o A v A 4
ﬁlﬂﬂ@]ii\lﬂ1iﬂﬂﬂauiﬂﬁmﬂcﬁ

35191151053 Atoms Uaz FEEFS.4

1. milassadevesiaaissiiin BCZT 910 https:/materialsproject.org UAtiiosainIasaadig
a 1t Y a o & = q9 P ] a
vouws1in BCZT i ludrede aniu 3914 laseadeves BTOunuIaseasawsiin
y S ¥ P
BCZT mensaeuilulassadramesona lng

2. afuTrlames e Tusunsy Atoms ey FEEFS.4 1317 4.1

| M = | FEEF84 - O X
Home Share View o
“— This PC Desktop * BTO3-Materails project > FEEF8.4 Search FEEF8.4 »

Name Date modified Type Size
# Quick access

B atoms 5/15/201 4 PM Application 256 KB
@ OneDrive

u°| feffg4_87 4/25

Application 1,849 KB

S This PC
U PARICHAT (F:)

¥ Network

2 items =

{ a s A g
Ui 4.1 S msadaTnawes eonuTisunsy Atoms 1oz FEEFS.4
3. WaTilsunsu Notepad iivoai1adoyaniugii .2 Jsznoudis o Taseadie siiangw
9 1 4 v A 9 Aq Y o =
avesduluriiomad (a, b, o) Salivelasead i ldlunmssians ezaouvoasigi

1 9
ADININITA Hazszysviiavenaazsigieglulaseade smiuhmaiuiinaslu
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4 o 1] ] 4
TramesideddunuTUsunsy Atoms tiay FEEFS.4 1asdoatiufinal8%e atom.inp 1800

save type il Encoding 1 ANSI

| atoms - Notepad — O *
File Edit Format View Help

title = BCITO3 ~
space = P4 MM

a = 4,112

b = 4.112

C = 5.836

rmax = 18

core = 01

atoms

= el. x Y z tag

Ba B.a g.8 B.a Ba

Ti 8.5 8.5 8.5 Ti

o g.a 8.5 8.5 o1

o g.e 8.e 8.5 a2

o 8.5 B.e 8.5 a3

| .
Ln 18 Col1 100%  Windows (CRLF) UTF-2

{ as vy a a { o
s v.2 Jmsladeyarunaiinveslaseainnldlumsiiaes

9 v v ]
4. 910U 91115 double click 711151051 atoms 11/5un5U92111N15 run Foyanwiua 1lo
1A c’y y ' o A J {
wihantaasazuaaslidyu Fom fefr imsidlala Tasvzuaasdoyanldainnis run

=) v 1 dy
L!ﬁﬂ\ﬁ'lﬂﬁ%lﬂﬂﬂﬂﬂﬁ@ulﬂu
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* This feff.inp file generated by ATOMS, version 2.50

* ATOMS written by and copyright (¢) Bruce Ravel, 1992-1999

L S S R P S S N I SN S S S S

* total mu= 48308.8 cm”-1, deltamu= 26553.1 cm”"-1
* specific gravity = 5.173, cluster contains 231 atoms.

kook ok sk ok ok sk ok sk sk ok sk ok ok 3k

* mcmaster corrections: 0.00766 ang”2 and 0.365E-04 ang™4

LR N N SRS S S . S RS N I S SR .

TITLE BCZTO3

EDGE K

S02 1.0

* pot xsphfms paths genfmt ff2chi
CONTROL 1 1 1 1 1 1
PRINT 1 0 O 0O O O

* r_scf [l scfn scf ca]

SCF 452320 0 15 0.1

* ixc [Vr Vi]

EXCHANGE 0 0 0

* EXAFS

*RPATH 9.04640

* kmax [delta kdelta e ]
XANES 40 0.07 0.5

* r_fms [l fms]

FMS 4.52320 0

RPATH 0.10000

* eminemax resolution

*LDOS  -20 20 0.1

POTENTIALS



* jpot z[label 1 scmtl fms stoichiometry ]

0 8 O -1

1 8 O -1

2 22
3 56
ATOMS

0.00000
0.00000
-2.05600
0.00000
2.05600
2.05600

-2.05600

8.22400
8.22400
2.05600
2.05600
-2.05600

END

0.00000
2.05600
0.00000
-2.05600
0.00000
2.05600
2.05600

-2.05600
-2.05600
-8.22400
-8.22400

8.22400

-1 0

-1 5

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000

5.03600
-5.03600
5.03600
-5.03600

5.03600

01
02
Ti

02
Ti

03
03

02
02
Ti
Ti

Ti

0.00000
2.05600
2.05600
2.05600
2.05600
2.90762
2.90762

9.86015

9.86015
9.86015
9.86015

9.86015
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9 v 9
5. 910U double click N T15unsy feffs2 TUsunsazINT run Foyanavua aegilh

9.3

[ C\Users\May_P\Desktop\BTO3-Materails project\BTO\feff84_87.exe

mu_new=
Charge transfer: iph charge(iph)

0.567
SCF ITERATION NUMBER 2 OUT OF 15
Calculating energy and space dependent 1-DOS.
It takes time
point # y
Doing FMS f atoms around iph
FMS matri N , numb of state ket
Doing FMS for ster of 5 atoms around iph
i number of state ket
for a clust atoms nl'DuI'ld iph
x (LUD) at leI‘It numbe state k
atoms around iph
number of state ket

point #

3191 ¥.3 35M9 run mauaﬂﬂumsmammﬂmm

IS A A
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A < 1 J v 1 A A o
o Tsunsy run taF99z1510g IWaniFe 11 xmu a'lWlddananii Aewamssrasaves
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1151n5% OriginPro9.0

v k2 v
T150n5% OriginPro9.0 15u Tsunsun s lumuramiunldnsmvesalnasunms

A v A ¢ A o a 4
AANAUIINLDNY !W@qu’lﬂ?LﬂiWWNaﬂﬁﬂﬂa’ﬂﬂ

SemsminuiildnsidaaTilsunsu OriginPro 9.0

1. Waldsunsy OriginPro9.0

2. iideyaminasuildnnmaiadnInsalninisgandussdensdedingiei 1§an
TU5un35u Athena nazanlnaiuii 1801nn1s$1a0edaeTU5uns0 FEFFS.4 adluTisunsy

OriginPro9.0 ﬁﬁg‘ﬂﬁ f.1

@ originPro 9 64-bit - C:\Users\May_P\Documents\OriginLab\90\User Files\UNTITLED ~ - /Folderl/ - [Book1] - m} x
E File Edit View Plot Column Worksheet Analysis Statistics Image Tools Format Window Help - 8 X
DERBER/.DR3 FEEHE chE s o $EEHE HS & VBMe 8] 64 5 "
LUa@ _: FpDefaultAialx 9 B I U=x > SubpK A E W A- D-R-Z-% — . 05 L #-"0 TP 7
~ S B = -
3 & AX) | sm | ~ e
a & Long Name | Energy | Absorption =
Pla Units
T ; Comments wal
@ ' 1 521.092 0.00467 23
= o 2 522 66 0.00565 L
* 3 524.079 0.00703 -
., 4] 525348 0.00907
o b 5 526468 0.01222 __ !
Q| 6 527.439 0.01742 1
Z|T 7 528.261 0.02669 b
-] » g 528933 0.04499 L
1 9 529.455 0.08678
|7 10| 529628 012027 =
SIL 11| 530128  1.33725 &
n |8 12| 530628 248264 H
'E j‘ 13 531.128 3.45882 3
> 14 531628 1.76615 =
8 | oy 16| 532128 094149 )
o 16| 532628 (071916 i
. 17| 533128 08178 3
18 533.283 0.87906 =
19| 533787 150214 ol m
20 37 —_
[ D\sheett 4258 e |
LS MA RG0S P SEERS. B @] s .
Energy Average=0 Sum=0 Count=0 AU :ON 1:[Bock1]Sheet1!1[1:1] Radian

an

517 a.1 Fmsthdeyadlnaiudg Tsunsy OriginPro9.0



98

gﬁ o A ] [ d' 9 é/ d‘ 9 [ d'
3. MINUUINNTADNVO VAT NI UNABIMTHINUR Tans i ?Ng‘ﬂ“l’l f.2

| @ OriginPro 9 64-bit - C:\Users\May_P\Documents\OriginLab\90\User Files\UNTITLED * - /Folder1/ - [Graph1] - o X
E File Edit View Graph Data Analysis Gadgets Tools Format Window Help %
CHRBDR . DRR +EEEHB aad WA wx- GFEHE B8 & AB@e 4. 28 7
A BIUs»sabALERA-Z D-R-2-&— - L -
Kl v "
; — Absorﬁhon
2 & 8
2 &=
o8
- R \ 8
. 8, ( VAR
3 |\ v L
\/
2, \/ \ A\
b ( Y ‘ [ V) :
‘ \] \ 3
T § 1 | | /‘ \ “
& \ \ 4
s ]
V. 3 =
= o, = \
-D B
a, 9
i ]
2 0 F
q T T ‘l! T T
520 525 530 535 540 545 550 555 560
Energy
crmE o g s R .
For Help, press F1 - AU: ON Dark Colors & Light Grids 1:{Book1]Sheet1ICol("Absorption”

~ A A ' o A v A Adqy
Eﬂcﬂ .2 ’J‘ﬁmimE]ﬂ"lJ’E]ULﬂJW’]f’Nwavammm‘jm‘wuﬂiﬁﬂﬂﬂ

2 Y o { {q ¥ . .
4. Fuaumsmramnuilans v Tagnsiaen Analysis — Peaks and Baseline™> Peaks

] Y )
analyzer = open dialog 921/51ng@93107 3 Fauaanihaadesniounlsingiunou

U
g A

1 9 14 o g’/ % o d' . A
gRIFINTUNIIAIUIUNINUADINUURINITIADNN Fit Peaks (Pro) = NA Next =P 1800
o & . g o
Baseline 13/ User Defined mﬂuummsgﬁ@ﬂﬁgﬂiumiﬁ%’wa Baseline 310 UUNA Next ﬂﬂgﬂ
] Y Y
71 9.4 899103 UIADN Auto Subtract Baseline 1182 Auto Rescale 9103 UNA Next = 1890
o 1 A A Y Ay A Y Y v A 3’/ A . A o
Munsvesiinndesmsmiiunlaniley 1dasza a.5 :aniu@en Fit Control te¥i1ns
. Y 1 1 é’ dd‘ 1 i [ d' 2}/ [
curve fitting %zﬂimaﬁmmwaﬂmuwam Peak Fit Parameters GNE‘]JVI .6 NUU NINIT
{ ° 1% o . ] @ { [
Fit spectrum NADINITAIUIN 1AI9INN cuvre fitting (A5 UTAIAIFUN 7.7 ndsan

9 ! Y
U N@ Finish N0 AUgAnsfAIUI
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Bl Fie et

DERBLDR RDRR FEEHE sum &

View Graph Data Analysis Gadgets Tools Format Window Help

100% =

3 a3

A. T BJI U=x x x gpA & 3
5y e
a :
EN et 52
+ '\ =8
@,
be | -

\ L
i, \
e 14 \ |
-3 h o
| -
T

«
L. ‘
3 | =
L) J B
% 01 - i
=L T T T T
) 520 530 40 545 560 -
For Help, press F1 -~ AU : ON Dark Colc

519 A

QU

B | Peak Analyzer

Dialog Theme

Goal ntegrate Peaks

Creste Baseline
Subtract Baseline
")Find Peaks

@ FitPeaks (Fro)

& Input [Graph1]111*Absorpti

335M5 Analysis To3@

Define a baseline. find and fit peaks

on*[41:161]

Finish | Cancel
bo_gool
Select specium data and Goal
Recalculate  Manual ™

(I'QJ OriginPro 9 64-bit - C

Bl e Eai

B + 0 1[5

Rt e

A BN WA -

£

For Help,

T

View Graph

2 [ 7,

sersh.. \OriginLab\ 90\ User Files\UMTITLE... O

Data Analysis Gadgets Tocls Format Window Help

PR FEEHE a'=8 @ wxe [ 7

B I U ~.= o A

14
o
525
s
press F1

-- AU ON Dark Colc

Wi

3

£ r_i_'

A T Tl

Peak Analyzer

Dialog Theme

Create Baseline

Baseline Trestment

‘ Find Peaks

fpe_bacecreate

| Connect by
Snap 1o Specirum
Baseline Anchor Points
Number of Baseline Points

& Interpolation Method

an = k4 .
.4 'Jﬁﬂ'lilaf]ﬂﬂqﬂch'!ﬂ'ﬁﬁi']\i Baseline

Frev Finish | | Cancel

Intarpolatian b
[

Add Modify/Del
121 Same as Input Data
O Line

Spline
(@ BSpline
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&l B! Peak Analyzer — X
[ Fie Edit View Graph Data Analysis Gadgets Tools Format Window Help Dialog Theme - »
- & x
L BER FEEMHE mEm WA oo D0 D0 D
BJIU~x sapX &E " - - .
: Q 15 9
& R
Tl =
2 | EE)
" @ = = Prev Finish | Cancel
« 104 2 L
I @ | jpeii
- - @
f" i 8 1 || 2 weigh =
) g 7
D |l o8 05 2./ | Method Mo Waighting w
L 7 Y. || Show Residuals O
> | A / \ “ || show znd Derivative O
V. A = ||| B Result
> | m 00 \\ = H Output Settings
) 1 - B Configure Fieport
=) [ Configure Graph
|1‘ 530 535 + v || Generate Report fram Current Fitting Result [ ] v
1 - W w ® < >
For Help, press F1 ~- AU ON Dark Colc PR Conipl MEE
' ' Y '
11 ~ as = o T A Ay = dsl 9 w
JUN £.5 39N1TADNAULH UIVDINANADINITHINUN LANT
B Peak Fit Parameters - X
[] Auto Parameter Initialization
Parameters Bounds Fit Control Hide...
NO. | Peak Type = Patam | Meaning | Share | Fixed Value Eror | Dependency | Lower Conf Limits | Upper Conf Limits | Significant Digits ~
0 Gaussian w0 base j, ’ZI 0 System M
1 Gaussian #c_1 center 0 ﬂ ’:. 531.77553 System M
1 Gaussion A_1 ampitude 0 [V] [[] 1.70m8 = = = = System [V 2
Gaussian v Al L bAY LN B 24| & | & 2
Messages Fc ple Curve tion

51

f1.6 A5N1IM curve fitting
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6 OriginPro 9 64-bit - C:\Users\May_P\Documents\OriginLab\90\User Files\UNTITLED * -

[SEE=]

[B] PeakAnalyzerPreview - Peak Analyzer Preview

81 Peak Fit Parameters

[ Auto Parameter Initializetion

Perameters Baunds _Fit Control

/Folder1/ — a X
| Fle Edit View Graph Data Analyss Gadgets Took Format Window Hep
DBRBDR\.OBE FEEHE GBE B2 wx: STEE HS & AAPe 1§ m A w7 R BNz s Lo s ik s s s
B T Dt ae |0 | BT U xub KL E M A _— B = =m:== st E:

1) 1e1013%3 sl

Upget Conl Limits

O | Pesk Typs | P | Meang | Share |Fied  Vee | Eno | Dependency | Lower Cont Links
0 Goussian 0 0 ] -

1 Geussien [ sn7es: oomser  ooov:
1 Gausdan A1 amgiude 0 [¥] ] 179167 00w 033578

Gaussian o Ayl n|ala

e EEG)

DA

= System

Messages Formula Sample Curve Function File
05

(1) niberg Morquardt——

[Reduced Chisqr = 617971647043E-4

ICOD(R"2) = 0.99507292709123

lterations Perormed = 14

Total iarations in Session = 22

(2) Fit converged. Chi-Sar tolerance value of 1E-6 was reached

Bo sebessap

< =
(PR N RN A BN -=CR I -
For Help, press F1 -- AU : ON Dark Colors & Light Grids IB)[1:121]

31N 7.7 udPIWaINNIIM curve fitting

v v
[

=

[ [ . Yy vy
5. 91NN curve fitting !La')ﬂ%llﬂsllﬂ

Haminuan
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