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Originy & 1 11 200FH %24 ] ek 8, SigmaPlotH xif /&b, A i P B ok Eosk AT &5,
FE AT AT T N BB R AT DS B m AR 7 70 ASEPRBE T 596 ALE, [F]
i 5 1stOptah Rk T4 b o

33.2 HHE AR

B ZH BB, W333-1M%£33-2, Hdh £ & W, E33-1#133-2.
%+ 33-1 RBHIEIE 1
X -6.8,-6.4,-6,-5.6,-5.2,-4.8,-4.4,-4,-3.6,-3.2,-2.8,-2.4,-2,-1.6,-1.2

-5.6121,-4.0471,-1.6874,1.9082,6.8139,12.3099,16.8705,18.8677,17.6083,13.8271,9.1697,5.1537,
2.4853,0.1354,-1.9532

y




332 & HIH 2

302.05,302.2,302.35,302.5,302.65,302.8,302.95,303.05,303.2,303.35,303.5,303.65,303.8,303.95,304.1
,304.25,304.4,304.55,304.7,304.85,305,305.15,305.3,305.45,305.6,305.75,305.9,306.05,306.2,306.35,
306.5,306.65,306.8,306.95,307.1,307.25,307.4,307.55,307.7,307.85,308,308.15,308.3,308.45,308.6,30
8.75,308.9,309.05,309.2,309.35,309.5,309.65,309.8,309.95,310

68,50,40,58,97,247,691,1254,2547,4282,6381,7936,9249,10106,10350,10296,9968,9232,9001,8224,7
y 548,6928,6268,5700,4976,4667,4073,3742,3234,2876,2477,2235,2005,1777,1603,1377,1285,1058,10
20,855,745,656,647,504,531,441,423,349,362,334,286,228,236,222,205
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ZIR L, BRI T WA, R R R AT 2 e B AR 4 B g e %, Origin
$5: Gaussian (4 Parameter). Asym2Sig (6 Parameter). Beta (6 Parameter)f!Extreme (4
Parameter), J.333-3; SigmaPlotfiffi: Gaussian (4 Parameter). Modified Gaussian (5
Parameter). Pseudo-Voigt (4 Parameter)f1Pseudo-Voigt (5 Parameter), U.333-4.

$33-3 Origin Proi&EL 1) N B 2 %
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(4 Parameter)
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33.3 WEMHA

% H Origin ProfiSigmaPlot, F:T#33-1f1%33- 2/ 41 5¥E, 43 il%f N % 33-3F1%33-

AFFIN BB AR, AT IS TS

Origin Proy B B #l 42 %: Analysis -> Fitting -> Single Peak Fit-> P4 & p& %0k %,

K 33-378.

B NLFit (Asym2Sig)

Dialog Theme  ~«

Recalculate Manual -~

Settings  Cod Parameters Bound.

Data Selection Category Peak Functions
Fitted Curves Function Asym25Sig -
Find X/Y Mz Add
Advanced 5 .
Iteration Algorithm | Levenberg Marquardt ~
Qutput
Description Asymmetric double Sigmeidal function

File Name(.FDF) C:\Program Files\OriginLab'\Origin2022\fitfunch\asymdhbls.fdf

Fit Done

?‘..

Fu

& Bl -] 1| 5] 9]0

Fit Curve Residual Formula Sample Curve Messages Function File  Hints

Cancel

CBE]
Fit Curve 1

K133-3 Origin 4 & sl & 51

SigmaPlot} B ¥ &5 Analysis -> Global Curve Fit Wizard, 1&33-475.



Global Curve Fit Wizard - Equation pd

Equation Category
Select the equation to fit your data save

Peak e
Save As...

] Equation Mame

L[y | I-cpe Gaussian, 3 Parameter .,

LR Gaussian, 4 Parameter Mew...
Modified Gaussian, 4 Pz
Modified Gaussian, 5 P2 Edit Code. ..
Lorentzian, 3 Paramete
Lorentzian, 4 Paramete
Pseudo-Voigt, 5 Parame ¥

po= e

Help Cancel Back Mext Finish

33-4 SigmaPlot Py & s # & S

R IEE-1:

RAS-1: XF M Origin PN E ALY 1stopt tHEANS CBdE-1)

Parameter y0, xc, w, a;

//Parameter y0,xc=[-6,-1.2],a,w1,w2,w3;

Variable x, y;

Function y=y0 + (A/(w*sqrt(P1/2)))*exp(-2*((x-xc)/w)"2); //Gauss
Ily=y0+A*(1/(1+exp(-(x-Xc+wl/2)/w2)))*(1-1/(1+exp(-(x-xc-wl/2)/w3))); //Asym2Sig
Ily=y0+A*(L+((W2+w3-2)/(W2-1))*((x-xc)/wl))Mw2-1)*(1-((w2+w3-2)/(w3-1))*((x-xc)/wl))(w3-1);

//Beta
Ily=y0+A*exp(-exp(-(X-xc)/w)-(x-xc)/w+1); /lextreme;

Data;

x=-6.8,-6.4,-6,-5.6,-5.2,-4.8,-4.4,-4,-3.6,-3.2,-2.8,-2.4,-2,-1.6,-1.2;

y=-5.6121,-4.0471,-1.6874,1.9082,6.8139,12.3099,16.8705,18.8677,17.6083,13.8271,9.1697,5.1537,2.4853,

0.1354,-1.9532;

#33-5. Origin 5 1stOptit H 45 5 (H¥E-1)

PRI Origin Pro 1stOpt
Sum Squared Error (SSE): 14.84174 Sum Squared Error (SSE): 14.84174068940
R-Square: 0.98442 R-Square: 0.984416451518613
Gaussian
(4 Parameter) y0 -5.10241 y0 -5.1024303157811
xc  -3.86027 Xxc  -3.86026787366675
w  2.30545 w  2.30545212552044
a 67.99455 a  67.9947039628269
Sum Squared Error (SSE): 0.75558 Sum Squared Error (SSE): 0.4380582393687
R-Square: 0.99921 R-Square: 0.999540047090585
Asym2Sig y0 -6.82031 y0 -7.57686302372128
xc -4.44732 xc  -5.89402419336133
(6 Parameter)
a 93.86385 a  633.809689905272
wl 3.57842E-13 wl -3.25279043890732
w2 0.58855 w2 0.537600593776992
w3 1.10881 w3 1.33833508956687
Beta Sum Squared Error (SSE): 858.04462 Sum Squared Error (SSE): 2.446563930284

4



(6 Parameter) R-Square: 0.09907 R-Square: 0.997431153904507
y0 -32.92192 y0  -5.04665575921666
xc -1.62111 Xc  -3.99231524185906
a 4535075 a  23.5045055095231
wl 26.19011 wl 0.329349094529669
w2 2.22508 w2 -2084.59140661839
w3 1.02004 w3  2016.28410845371
Sum Squared Error (SSE): 14.36745 Sum Squared Error (SSE): 14.36744713416
R-Square 0.98491 R-Square 0.98491445082794
Extreme
(4 Parameter) y0 -4.93236 y0  -4.93237024016001
xc -4.12723 Xc  -4.12722939096263
1.11056 w  1.11055900683535
a 23.32182 a  23.3218268832349
21 21

16 F 16 F

11 F 11 }

> 6 F > 6 F
Y y
1 F 1
y-lsF(J.pt ® y-1stOpt
2 b y-Origin g b =
° y-Origin
9 1 1 1 9 1 1 1
7.2 5.2 X 3.2 1.2 7.2 5.2 X 3.2 1.2
Gaussian Asym2Sig
21 21
16 16 }
11 11 }
> 6 [ > 6 F
1k y 1t Y
y-1stOpt y-1stOpt ®
4 F y-Origin -4 F y-Origin
-9 L L L 9 L L L
-7.2 -5.2 X -3.2 -1.2 -7.2 -5.2 X -3.2 -1.2
Beta Extreme

%33-5 Origin 5 1stOptit 5t tb I (Bid-1)

fRA5-2: XJ RV SigmaPlot N ERELTT 1stOpt THHEARRY CHdE-1)

Parameter a,b,x0,y0;
//Parameter a,b,c,x0,y0;
Variable x, y;
Function y=y0+a*exp(-.5*((x-x0)/b)"2); //Peak, Gaussian, 4 Parameter
/ly=y0+a*exp(-0.5*abs((x-x0)/b)c); //Peak, Modified Gaussian, 5 Parameter
Ily=" a*(c*(1/(1+((x-x0)/b)"2))+(1-c)*exp(-0.5*((x-x0)/b)"2)); // Peak, Pseudo-\Voigt, 4 Parameter
/ly=y0+a*(c*(1/(1+((x-x0)/b)"2))+(1-c)*exp(-0.5*((x-x0)/b)"2)); //Peak, Pseudo-Voigt, 5 Parameter
Data;
X=-6.8,-6.4,-6,-5.6,-5.2,-4.8,-4.4,-4,-3.6,-3.2,-2.8,-2.4,-2,-1.6,-1.2;
y=-5.6121,-4.0471,-1.6874,1.9082,6.8139,12.3099,16.8705,18.8677,17.6083,13.8271,9.1697,5.1537,2.4853,
0.1354,-1.9532;




#:33-6. SigmaPlot 51stOptit 45 % (KiE-1)

BRI % Sigmaplot 1stOpt
Residual Sum of Squares = 14.8417 Sum Squared Error (SSE): 14.8417406894
Rsqr =0.9844 R-Square: 0.9844164515186
Gaussian
(4 Parameter) a 235320 a  23.5320108880111
b 1.1527 b 1.15272606276159
x0 -3.8603 x0 -3.86026787362344
y0 -5.1024 y0 -5.10243031842668
Residual Sum of Squares = 13.1869 Sum Squared Error (SSE): 12.62504334979
Rsqr =0.9862 R-Square: 0.98674394201877
Modified
Gaussian a  26.6426 a  -45.901765278723
(5 Parameter) 1.1641 -4.11862217349438
c 1.6445 -0.889534100154734
x0 -3.8579 x0 -3.85697194553871
y0 -7.3991 y0  18.3740980300299
Residual Sum of Squares = 67.5850 Sum Squared Error (SSE): 17.31978609101
Rsqr =0.9290 R-Square: 0.981814920061235
Pseudo-Voigt
(4 Parameter) a  19.4592 a  18.1657608017856
0.8625 -3.12050513136682
c 1.0876E-08 7.68504552233671
x0 -3.8960 x0 -3.86036737916031
Residual Sum of Squares = 12.6859 Sum Squared Error (SSE): 12.68585645340
Rsqr =0.9867 R-Square: 0.986680089404155
Pseudo-Voigt a 312637 a  31.2637604627974
(5 Parameter) b 1.6724 1.67236223199068
c 0.9903 0.990267094027557
x0 -3.8585 x0 -3.85851764130709
yo -12.4023 y0  -12.4023600040049

21

16 F

11 r

> 6
1 e v ®
4 y-1stOpt o
L y-SigmaPlot
-9 L
-7.2 -5.2 -3.2 -1.2
X
Gaussian (4 Parameter)
21
16 F
11 F
> 6
1 ®
y-1stOpt PY
4} -Si
PY y-SigmaPlot
-9
-7.2 -5.2 X -3.2 -1.2

21

16

11 F

21

16

1 r

® vy
y-1stOpt
y-SigmaPlot

7.2 5.2 X 3.2

Modified Gaussian (5 Parameter)

-1.2

y
y-1stOpt
y-SigmaPlot

7.2 5.2 X 32



Pseudo-Voigt (4 Parameter)
133-6 SigmaPlot 5 1stOptit- &t kb & (KdE-1)

Pseudo-Voigt (5 Parameter)

EIHE-2:

Rh5-3: XFM Origin P E RELT 1stOpt THEACHS (HdE-2)

[//Parameter y0,xc,w,a;

Parameter y0,xc=[302,310],a,wl,w2,w3;

Variable x,y;

Function y=y0 + (A/(w*sqrt(P1/2)))*exp(-2*((x-xc)/w)"2); //Gauss
Ily=y0+A*(1/(1+exp(-(x-xc+wl/2)/w2)))*(1-1/(1+exp(-(x-xc-wl/2)/w3))); //Asym2Sig
Ily=y0+A*(1+((W2+w3-2)/(W2-1))*((x-xc)/wl))MNw2-1)*(1-((w2+w3-2)/(W3-1)) *((x-Xc)/w1))Nw3-1);

//Beta
Ily=y0+A*exp(-exp(-(X-xc)/w)-(x-xc)/w+1); /lextreme;

Data;

x=302.05,302.2,302.35,302.5,302.65,302.8,302.95,303.05,303.2,303.35,303.5,303.65,303.8,303.95,304.1,304.2

5,304.4,304.55,304.7,304.85,305,305.15,305.3,305.45,305.6,305.75,305.9,306.05,306.2,306.35,306.5,306.65,3
06.8,306.95,307.1,307.25,307.4,307.55,307.7,307.85,308,308.15,308.3,308.45,308.6,308.75,308.9,309.05,309.
2,309.35,309.5,309.65,309.8,309.95,310;
y=68,50,40,58,97,247,691,1254,2547,4282,6381,7936,9249,10106,10350,10296,9968,9232,9001,8224,7548,69
28,6268,5700,4976,4667,4073,3742,3234,2876,2477,2235,2005,1777,1603,1377,1285,1058,1020,855,745,656,

647,504,531,441,423,349,362,334,286,228,236,222,205;

#:33-7. Origin'51stOptit 545 B (HdE-2)

PRI Origin Pro 1stOpt
Sum Squared Error (SSE): 4.66436E7 Sum Squared Error (SSE): 46643552.50536
R-Square: 0.92596 R-Square: 0.925963584445763
Gaussian

(4 Parameter)

y0  596.24426
xc  304.49553
w 174311

a 20803.8543

y0  596.239707302723
Xc  304.495535357821
w  1.74311222457526
a 20803.8922208817

Asym2Sig
(6 Parameter)

Sum Squared Error (SSE): 1286725.85141
R-Square: 0.99796

y0  -113.96264
xc  303.69513

a 26577.32747
wl 0.23426

w2 0.2343

w3 1.25803

Sum Squared Error (SSE): 776671.9728105
R-Square: 0.998767203486018

y0  64.1547047392769
xc  304.156502783005
a 16739.6541093719
wl 1.24404355708866
w2 0.215319911000172
w3 1.00002452639898

Beta

(6 Parameter)

Sum Squared Error (SSE): 3.50034E9
R-Square: 0.74161944

y0 10350

xc 304.1

a 1

wl 203.40886
w2 2

w3 101.70443

Sum Squared Error (SSE): 336095.9959348
R-Square: 0.99946652127712

y0  7.47745182391254
xc  304.170580157392

a 10344.3317087577
wl -0.252264504706145
w2 59.5655627704939
w3  -64.5325301042246

Extreme

(4 Parameter)

Sum Squared Error (SSE): 6162716.69976
R-Square: 0.99022

Sum Squared Error (SSE): 6162716.699718
R-Square: 0.990218038077806




y0  279.82554 y0  279.826070609092

xc  304.27746 xc 304.277461649191
0.85648 w  0.856477737636556

a 10066.5658 a 10066.5661054463

10000 * 10000 | *
8000 | y-1stOpt 8000 | y-1stOpt
y-Origin y-Origin

_.6000 | . 6000
4000 + 4000
2000 | 2000
g 0 . . .
3015 3035 305.5 307.5 309.5 3015 303.5 305.5 307.5 309.5
X X
Gaussian Asym2Sig
10000 | — 10000 | e
8000 F . 8000 } y-1stOpt
¥ lst.O-pt y-Origin
6000 [ y-Origin 6000 [
> >
4000 | 4000 F
2000 | 2000 |
O 1 1 1 0 1 1 1
301.5 303.5 305.5 307.5 309.5 301.5 303.5 305.5 307.5 309.5
X X

Beta Extreme

133-7 Origin 5 1stOptit &t LI (Hid-2)

fRA5-4: XJ RV SigmaPlot P E RELT 1stOpt THHEARRY (HdE-2)

Parameter a,b,x0,y0;
//Parameter a,b,c,x0,y0;
/IParameter a,b,c,x0;
//Parameter a,b,c,x0,y0;
Variable x,y;
Function y=y0+a*exp(-.5*((x-x0)/b)"2); //Peak, Gaussian, 4 Parameter
/ly=y0+a*exp(-0.5*abs((x-x0)/b)c); //Peak, Modified Gaussian, 5 Parameter
Ily="a*(c*(1/(1+((x-x0)/b)"2))+(1-c)*exp(-0.5*((x-x0)/b)"2)); // Peak, Pseudo-\Voigt, 4 Parameter
Ily=y0+a*(c*(1/(1+((x-x0)/b)"2))+(1-c)*exp(-0.5*((x-x0)/b)"2)); //Peak, Pseudo-Voigt, 5 Parameter
Data;
x=302.05,302.2,302.35,302.5,302.65,302.8,302.95,303.05,303.2,303.35,303.5,303.65,303.8,303.95,304.1,304.2
5,304.4,304.55,304.7,304.85,305,305.15,305.3,305.45,305.6,305.75,305.9,306.05,306.2,306.35,306.5,306.65,3
06.8,306.95,307.1,307.25,307.4,307.55,307.7,307.85,308,308.15,308.3,308.45,308.6,308.75,308.9,309.05,309.
2,309.35,309.5,309.65,309.8,309.95,310;
y=68,50,40,58,97,247,691,1254,2547,4282,6381,7936,9249,10106,10350,10296,9968,9232,9001,8224,7548,69
28,6268,5700,4976,4667,4073,3742,3234,2876,2477,2235,2005,1777,1603,1377,1285,1058,1020,855,745,656,
647,504,531,441,423,349,362,334,286,228,236,222,205;

£#:33-8. SigmaPlot¥#;-245 5

PRI£K Sigmaplot 1stOpt
Gaussian Sum Squared Error (SSE): 46643552.59 Sum Squared Error (SSE): 46643552.50536
(4 Parameter) | R-Square: 0.9260 R-Square: 0.925963584445763




9522.6801
0.8716

X0  304.4955
y0  596.2373

a
b

9522.68255380699
0.871556115053904
X0  304.495535358841
y0  596.239712548324

a
b

Modified
Gaussian

(5 Parameter)

Sum Squared Error (SSE): 44484488.859
R-Square: 0.9294

8885.8192
0.9679
2.6547

x0 304.5163
y0  710.3135

a
b
c

Sum Squared Error (SSE): 43843032.54644
R-Square: 0.930408796019713

-8921.72424798327
1.22596024149766
-2.71246741545735
X0  304.501252662689
y0  9253.99075620173

a
b
©

Pseudo-Voigt
(4 Parameter)

Sum Squared Error (SSE): 50572495.6443
R-Square: 0.9197

a 10315.7236
b 0.9459

c 0.4670

X0  304.4908

Sum Squared Error (SSE): 50572495.63880
R-Square: 0.920981784897036

a 10315.7086087983
b 0.945945011454401
c 0.46699410588109
X0  304.490813494788

Pseudo-Voigt

Sum Squared Error (SSE): 46643552.5128
R-Square: 0.9260

Sum Squared Error (SSE): 29716295.15373
R-Square: 0.952831895116033

301.5

303.5

0
305.5
X

307.5 309.5

Pseudo-\oigt

301.5

a 9522.6838 a 22156.5324096902
(5 Parameter) | b  0.8716 b 1.2225864853992
€ 1.9574E-09 5.23158759241729
X0  304.4955 X0  301.209835061922
y0  596.2410 y0  -2695.52974668904
10000 F ° y 10000 [ o vy
8000 | y-1stOpt 8000 | y-1stOpt
—— y-SigmaPlot y-SigmaPlot
>\6000 F o 6000 F
4000 F 4000
2000 | 2000 |
0 —J L 0 _d L
301.5 303.5 305.5 307.5 309.5 3015 303.5 305.5 307.5 309.5
X X
Gaussian Modified Gaussian
10000 F ° 10000 F ®
8000 y-1stOpt 8000 | y-1stOpt
y-SigmaPlot y-SigmaPlot
>6000 F >6000 L
4000 F 4000 |
2000 | ° 2000 F
0 Lol . . .

303.5 305.5)( 307.5 309.5

Pseudo-Voigt (5 Parameter)

&33-8 SigmaPlot51stOptit st L (F¥E-2)



TEATH R AR 2 WA % 33-62%33-8. WATHHA RS G LRINME, RFSE L AT
H N R HER R EESSE (Sum Squared Error) BIA], ZAEU/NGS AT . Ik
RGN T 33-9, [Al— S [F—RBSSER/ N NRAMM, H V7 TR, RZNFRH R
RAFERERA R, H “x” R,
#33-9 A RILA

SSE SSE
P B R N P B R AL -1 H#5-2
GIRE-1D | CHi-2)

Gaussian | Origin |14.84174 v'|4.66436E7 ¥/ Gaussian  |SigmaPlot|14.8417 v |46643552.59 v
(4Par) | 15tOpt [14.84174  |4.66436E7 (4 Par) 1stOpt |14.8417  |46643552.505
Asymasiq | Oigin [0.755580 x |1286725.85 * | Modified Gaussian |SigmaPlot|13.1869  |44484488.86
(6Par) | 1stopt [0.438058  |776671.97 (5 Par) 1stOpt |12.6250  |43843032.546
Beta | Origin (858.0446 * |3.50034E9 X Pseudo-Voigt | SigmaPlot|67.5850 % |50572495.64 v/

(6Par) | 15tOpt [2.446564  336095.995 (4 Par) 1stOpt |17.3198  |50572495.64
Extreme | ©Origin [14.3674 v |6162716.699 |  Pseudo-Voigt ~ [SigmaPlot|12.6859 v |46643552.51 x
(4Par) | 1stopt |14.3674  |6162716.699 (5 Pan) 1stOpt [12.6859  |29716295.15
EffiR 50% EH%R 50%

W EIRTHSEAERE, PR A Y B e U S I e 5 AT SR, fi i fl SR,
{H{X 50% A HERS F LB A L P BORHE, SR PR 44 BEIEH B2 TSR . AR
B AR T DU B R KL, AMEATCIAAR AR, (B AT DU E (172 AR Y B R
BAL ST B SAAAEAN L, F Bl DS e .

33.4 /g5

FH T S B GG B0 % A 3 R 44 B 4 IR R B AL B AT B #F Origin Pro Al SigmaPlot P &
BRI AR LR ML T RE AN R HEAT 7 IRIGAIE , 45 53 WX P s A 250 TE R ARAIE Y B JL A R B
THEMIERTE, FrfSas R FS 1stOpt TH 5 45 A% LIl 5 F o e & B ZR . B
1R R4 ST 5] R ) S B0
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