WaveMetrics, Inc.
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IgO I P FOisa fully interactive software environment where you can import and analyze your
scientific and engineering data and produce publication-quality graphs and graphics:
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—— Error Residual

—— Signal (Gaussian Peaks and Noise)
— Sum of Fitted Peaks and Baseline
- - - Baseline
—— Fitted Peaks
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Quickly analyze and graph large data sets
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Visualize your data with scientific journal-quality graphs

Comprehensive statistics and curve fitting for data analysis

Import data in many formats or acquire data from hardware devices

e (Cross-platform compatible: macOS and Windows
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Point-and-click is just the beginning. Add your custom programming using lgor's powerful built-in | pm . ) W ; :
language to automate your data analysis: cop ) IR e v ) [ oo ] [ NI
Stack local and global variables T Local WAVESs, SVARs, and Stri &3 E:; 0.4+ i - rnce 6 7| 06 ;§L
e Automate dataimport, file i/o, analysis, graphs, images, and 3D plots o B Vo | T B 1| \”\\ I Q&l I
ms vari=0, cVa... STRUCT My... - /| ‘_0'2 - Z_ b2 O [ b3
e Troubleshoot Igor Pro code with the symbolic debugger tool S ho e B T I i T A -
e |gor Proincludes hundreds of pre-programmed analysis and control commands for et y” R e e
rapld algorlthm development et DR oo Row M_:NO\GReSL;ItS.I M_ANOSV:.?ResuII M_ANO[;/:QResuII M_ANOI\;IQQResuII M_ANO\F/AZResuII M_ANO;/CAZResuH M_gr:;)c\l/lizi?nesul
e (Create custom GUIs with controls that perform analyses and display results ction est ; IR I I
Make/0/N=(300, 5@0).im03§Wave = x * (2*y) 3 rowFactor 1923.15 1 1923.15 90.8091 4.35124 0
Standard, Academic, and Student licensing options for Igor Pro are available for purchase online at: o 5o Siring resilt - FeHRLChete:/ . venerics. con A e
Variable/C complexVariable = cmplx(3, 6) 6
https://wavemetrics.com
o
I Fenaisadata manipulations and analysis toolbox for small-angle scattering (SAXS, N i ka is a package of Igor Pro macros designed to reduce 2D (area) detector (e.g., CCD) datainto 1D
SANS, USAXS, USANS) data, written for Igor Pro (from WaveMetrics, Inc) by Dr. Jan “lineouts” for SAXS or WAXS - providing correctly calibrated Intensity, g (20 or d), and errors.
llavsky, physicist at the X-Ray Science Division of Argonne National Laboratory.
Nika provides multiple methods to extract the data:
lrena is used for analysis of data in materials science, chemistry, polymers, metallurgy,
physics, and other systems of typically solid or liquid samples. e Sector and circular averages (“cake”)
Main Irena Tools e Intensity alonglinear and elliptical path (vertical/horizontal lines, line under an angle and ellipse

e Unifiedfit of arbitrary aspect ratio)

e Modeling - Direct modeling of SAS from up to 10 populations on up to 10 e Intensity along linear path but for Grazing incidence geometry

data sets at once. Selection of form factors and structure factors, Unified fit,
Mass or Surface Fractal, and Diffraction peaks

e Sizedistribution using Maximum Entropy, Total Non-Negative Least https://usaxs.xray.aps.anl.gov/software/nika
Squares and Regularization methods

e Intensity vs azimuthal angle image intended for manual inspection of geometry
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i Sizes input panel h :Rmmwrlodtz: SN o Tlemnd ouiel[3L. o e P4 =
Data : USAXS i Caloulate parns, otomeally? reld) o
A Reverse Micelles (RMs) are macromolecular structures
Moo ol S e Yy consisting of water, a surfactant and a non-polar solvent.
B Toardiars = PR =—L—I A . R 1 N R BBLBELSE
" R — A ] | Much work has been spent studying RMs comprised of NaAOT
it T Musi e (T I I -y i (sodium bis(2-ethylhexyl) sulfosuccinate) as the surfactant and
e e ” il - m I-octane as the solvent and are liquid at ambient temperature.
Low Q Scaling "B" 2.55081e-07 3 FitLow QB | o) -‘;‘1 I .
Low (:) Slope ‘ "p* 4 - Fit Low Q B+P K ‘. i"._ aaddll / o o . o
ubagond 012170 B ;- il - / In order to understand the internal dynamics of the micelles it
Cons 01020, Vet (15 st ol S i P hilic has proved necessary to quench or freeze out the overall
T —— el S S e 3 (polar) head micellar rotation and translation in solution.
Select particle shape model Spheroid ~ F.F. Help )| = : \ ™y | | | |
Ameafato I____1: o S IR A0 hydrophobic _— . . . . .
— ; Ml o i i L reverse micelle (nonpolar) tai This is accomplished by replacing the i-octane with higher
s pcsnpuon 001 = T | Bls I] carbon number alkanes which exhibit melting points near room
Mttty osis 5 LA " ‘ i — temperature.
This figure displays SARMs made with eicosane s siver benenate | 5 407 Coollez
-~ e il (C20H42) which has a melting point of 37 deg C. 2ol | [ Owedeoo | |[pwd | (B Z088% 0%
These SARMSs are small pools of softly confined water 5 22
. . immobilized in a solid paraffin matrix. £ 5 sl e
e Guinier-Porod model P 2 ” I 2 o
S X-ray scattering was performed on such samples to o e et
e Fractal model (combination of mass and surface fractals) : AR OAURLN § B I ) SUUMUUSUUS U
COnﬁ rm that the freez|ng process has not destroyed 0.0 0.1 0.2 0.3 0.4 0;1 0.6 0.7 0.8 0.9 1.0 0.0 0.1 0.2 0.3 0.4 o; 0.6 0.7 0.8 0.9 1.0
5 5 . ; (A ) (A)
e Debye-Bueche, Ciccariello-Benedetti, and Treubner-Streus models the micellar structure. - : — :
. SARM i SARM
o o . . o o) T W, = 0, mM Na o) . wy = 0, 1000 mM NaAOT
e X-ray and Neutron reflectivity using Parrat's recursive method Several samples are presented (collected on a Rigaku £ I N | B | R | A Tt
. . . . S-max3000 pinhole camera and initially processed Y (E Aa -oomazoooot || ||2C Aq__=0.00940 £ 0.00007
e Small-angle diffraction tool (up to 6 diffraction peaks) using Jan lllavsky's Nika package on Igor Pro). £ 30 e R et £ 100
o ° o o o o % ] % 50 —
e Pairdistance distribution function (PDDF, P(r), see GNOM from D. Svergun The main Bragg Diffraction peaks were fitted to single & 103 I B
for more details AT : 0 P e 0-
) gaUSSIan Ilne Shape USIng IgOr PrO' 0.0 OI1 0I2 OI3 OI4 0I5 OI6 OI7 0I8 OI9 1.0 0.0 010203040506 0.708091.0
e Powder diffraction peak fitting tool (WAXS) L) 9

_ : Figure and description by Joseph A. DiVerdi, Ph.D., M.B.A., Special
https://usaxs.xray.aps.anl.gov/software/irena Associate Professor of Chemistry, Colorado State University.
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—— Error Residual

—— Signal (Gaussian Peaks and Noise)
—— Sum of Fitted Peaks and Baseline
- - - Baseline

—— Fitted Peaks
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- Stop .~ Stepln StepOut  Go |

Stack - local and global variables - Local WAVESs, SVARs, and Stri B
Name Value Type _ ~ imageWave B

complexVariable (0,0) Variable/C _ : -
imageWave -> imageWa... WAVE -> ro... .
v ms var1=0, cVa... STRUCT My...
- var 0 Variabe . . r————
cVar1 (0,0 Variable/C 800 1000 1200 1400 1600 1800 2000 2200
string1 <null>, String  String Wavelength (nm)
wave1 <null>, WAVE WAVE
realVariable 0 Variable ANOVA2
result <null> String
D

Current DF: root: M_ANOVA2Results.| | M_ANOVA2Resull M_ANOVA2Resuli M_ANOVA2Resuli M_ANOVA2Resul{ M_ANOVA2Resulf M_ANOVA2Resl
8 _x N\ vy s | oF  00mMs | 0F 0 Fo  Conclusion |
Procedure ] R N R R

9

10 Function testQ) er2 1 cre  so2is  assiea 1
1 Noke/o/C300, 500> inageove = x * (2%) | owhenr  geais 1 s oosel  a%siés 0
12 Make/0 sineWave = sin(x/8) _

. | AxB 560303 1 568 ozedses  4ost24 1
13p String result = FetchURL("http://www.wavemetrics.com™) £ i I 21178
B Voricble realVarigble = 5 ror_within_cells 42359 20 2478
15  Variable/C complexVariable = cmplx(3, 6) L r I I 1]
16

Model Downwelling
Irradiance

Spectral Albedo
Vrest (mV)
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