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A SAXS Overview

A GISAXS vs. Transmission SAXS
I Background subtraction differences

A Available Software
A Data Reduction
A Data Fitting
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GISAXS vs. SAXS




Outline of Fitting Procedure

A Capture Data
I At SSRL the only place to do thibeamlinel-4

A Postprocessing
I Masking
| Data Reduction
| Background subtraction
| Data Fitting
AExtract%, particle shapelPorodExponent



Software

A Software you will need
I Fit 2D
A http://www.esrf.eu/computing/scientific/FIT2D/
AUsed for masking, 1D reduction
I Igor or other data fitting software
A http://www.wavemetrics.com/

A$85 for a student license
AUsed for background subtraction, data fitting



http://www.esrf.eu/computing/scientific/FIT2D/
http://www.wavemetrics.com/
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Starting Up Fit 2D

== ¥
T 5 - 88 m

Recycle Bin  StarCraft Il ToToddxlsx P3HT3-9-2.. MEH2-6-200
\amcepng , Pts20vwindo
5

t:a o ain .m

FoxitReader  Steam  MestReNova Fitting.ipf SQjpg  ZnTPP_P McAfee
50 LITE , Security Sc.

Inkscape Data . Microsoft PCBM_SVA... SQ lattice.c... Enthought XMind
ROffice Outl... Python

iTunes Indexing  UCLA Chem POV-Rayfor SQ_PeakPo... WxDiff wxdiff -
. Software Windows ... » Standalone  Shortcut

[Mozillag® proposal A SQ.tol Lpy  GtAAA.P...*gnomdSqw.. 2 : Igor  fi2df0.07...
SNFITEroX;

tokristen Sample
POV-Ray 3...

Iz

SLACVPN-  FileZilla  FET labelling  SQatticejpg . toDo
Shortcut schemeppity Hwan.pptx

fiala

Singular Cygwin Cygwin
(novt) Terminal  Terminal

oK

Singular  temp cygwin
(Terminal)  rewritet

G n

Singular  temp kristin

(Emacs a...

— — - -
W o S




Starting Up Fit 2D

- ¥
AN
(7202
StarCraft I
lattice.png

7 =N : v
eader  Steam stReNova  Fitting.ipf SQjpg 1TPP_| Ack : ?
5. LITE Sec : /
Inkscape ; i PCBM_SVA... SQ lattice.c... Enthought  XMind ;
_ MOffice Outl.. Python

iTunes

PROGRAM FIT2D Ve u12.8?77?

Copyright 1987-2005 Andy Hammersley / ESRF C(hammersley@esrf.fr)

: 2-D Detector Calibration/Correction; le re—formatting; 2-D F
YOU CAN ALWAYS ENTER: 2
FOR FURTHER EXPLANATION OF REQUIRED INPUT Copynght 1987-2005 AIldy Hammersley/ESR.F
No commercial software used ? %

Readline replaced, now escape key work:
Mar image plate data vertical ordering reversed ¢

‘ Use of FIT2D implies acceptance of
“CHANGES" (keyhoard menu) for important changes

% \ the " Conditions of Use "
T o

SLAC VPN - FileZ
Shortcut

'G E L 1 : V12,077

Singular  Cygwin Cygwin
(novt) Terminal  Terminal

(Click on "CONDITIONS")

Kl

ngular  temp cygwin
(Terminal)  rewrite.txt

'G u CONDITIONS / HELP
\®, 4
2\ :

Singular

I ACCEPT DON'T ACCEPT

—
11:26 AM
5/30/2012



Input Image Size
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Refine §o D Distance and Wavelength
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Launch the SAXS/GISAXS Tab
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Lets Reduce Some Data
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Masking Extraneous Portio

SPHERICAL MOD MATHS
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Masking Extraneous Portions
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Masking Extraneous Portions
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Specific Masking Concerns

A' aS UKS aoflyq:¢é
generate the mask

A Be Careful Near the
beamstop

I Make sure there is no
asymmetric scattering

I Mask if there Is
A Mask any overexposed
regions
A Better to overmask than
undermask
I Overmasking loses some
g-space
I Undermasking caryeild
false peaks




Lets Reduce Some Datal!
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Setting Beam Center
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I Recall variables from calibratidn
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Now iterate this
process for every
film and every scan
ARecommend taking
multiple
scans/sample in
order to avg. and
increase S:N
Aiake sure to do
the same for the
background

300
APPLY POLARISATION
POLARISATION
CORRECTION L L L ! ! ! !
15 10 15 10 15 10 EH
Q {Inverse Honometres)
POLARISATION FACTOR 0.990000 FACTOR
"
GEOMETRICAL CORRECTION \
YES GEQMETRY COR.
TO INTENSITIES
MAXIMUM 2-THETA ANGLE OF EXIT BEAM CENTRE | | FULL
3.672137 Mas ANGLE ? CARE “ INFUT .
SCAN (DEGREES) 0 HELP PROJECTION | | INTEGRATE Z-SCALING
ZOOM IN

NUMBER OF BINS IN OUTPUT

SCAN BING
SCAN

MAXIMUM FOR D-SPACINGS
SCANS (ANGSTROMS)
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GISAXS Is a Bit Different

Equatorial vs. Axial Integratioh

Intensity

=]

=]
(=1

Axial Integration
AThin film reflectivity coupled
Ao be avoided unless specifie i
plane information needed
Equatorial Integration
ANot coupled to thin film

reflectivity
£Only provides information abou

lateral scattering length density
distribution




Background Subtraction and Averagin

A Open up your favorite data analysis
software

i L Qf ijorhd=zé But you can use whatever
you like

A We will average our scans for a single
sample

A Do the same thing for the background

A Subtract the background from the
sample

I You cannot legitimately subtract the
background for GISAXS!



Background Subtraction and Averagin

—— Sample Scan 1
—— Sample Scan 2
4 —— Sample Scan 3
10 —— Background Scan 1
—— Background Scan 2
—— Bakcground Scan 3
—~ 3
— 10
2
10

Average scans and then subtract the background from the sample
AT @2dz  NB NdzyyAy3d DL{! - -{ (KSYy e&2dz



Background Subtraction



