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Outline

= @GIXS at 8-ID-E of the APS
=  GIWAXS by inspection: ordering and orientation

= GIWAXS linecuts: d-spacing and resolution
— Also: paracrystallinity

= Different representations of GIWAXS data
= Determining texture and crystallinty

= Software: GIXSGUI

= Conclusions
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GIXS at Beamllne 8-ID-E of the APS
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= GIWAXS: mostly in air, 0.2 m, vacuum for
thermal annealing (qz, qy < 2.2 A1)

=  Pilatus 1M fast option, 135 frames/sec

Undulator-based (2 x APS Undulator A;)

Single bounce monochromator (fixed E)
— 7.35keV [Si(111)]

No focusing, high g-space resolution
Typical flux: 5x10%° photon/s 100 (h) x 50 (v) um?

Transverse coherence length: 5 (h) x 140 (v) um?
— XPCS with contrasts of ~40% — Humidity controlled chambers

GISAXS: Adjustable vacuum ﬂighot path length —  Filmetrics UV for thickness monitor
(1.5-2.2m) >gmax = 0.14-0.2 A

= High-resolution reflectivity for q, < 0.2 A’
= Sample environment

— Vacuum sample chamber (-20 to 230 °C)
— High-temperature oven (750 °C) in air

Liquid scattering geometry (tilt < 0.5°)

— Langmuir trough
2014 ACA Meeting: WKO02 GISAXS Theory & Analysis
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Grazing Incidence X-ray Scattering (GIXS)
conventions

4

= area detector
= pixels & ¢
" in-plane: ¢gly

= out-of-plane: ¢lz

Only for specular condition
alf =adl

gdx =0

5 cos(oty ) cos(20, ) - cos(a; )
Quys==-|  cos(ay)sin(26)
sin(o ) +sin(ct;)

Images: Prof. Andreas Meyer, U. Hamburg,, www.gisaxs.de
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8-ID-E also hosts high-resolution x-ray reflectivity

T‘qz = ki-k *Point detector and collimation measure
strictly along q, = (4rt/A)sin(a)
*Resolution constant over entire g-range

10° : I/—N\ﬂm : : : : :
; Ny = Reflectivity from a ~800nm polymer
o'l ' film supported on Si
2z 06} .
£ = Total external reflection occurs at
07, £ 04 _ small angles (grazing incidence)
= F . Standing waves 3 -
il 2} Wave guide effect - Qne critical angle for the polymer
gL " ‘ ‘ film o,
107 . 0.02 0.025 0.03 0.053_5 L. )
i a (A ] — One critical angle for the Si support
s ] Qs
"k q, resolution < 0.001 A*! L — GIXSusually a < o; <a; (penetrate
5 Ive fil to 1 thick! ] thin film but not substrate - surface
- resoive nims up to : e
10°L ¢ I I p I “r‘l“ Icl I I I o Sen5|t|V|tV)
0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
@z (A7)
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GIWAXS by Inspection: Ordering

GIWAXS from pBTTT S«
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Adapted from DelLongchamp, Kline, Fisher, Richter, and Toney, Adv. Mater. 23 319-337 (2011).
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GIWAXS by Inspection: orientation
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Adapted from DelLongchamp, Kline, Fisher, Richter, and Toney, Adv. Mater. 23 319-337 (2011).
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Linecuts in GIXS Patterns Quantify Structure
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Vertical linecut = out of plane structure
Horizontal linecut - in plane structure
Fits help quantify peak center, linewidth

2014 ACA Meeting: WKO02 GISAXS Theory & Analysis Wei Chen et al; Nano Lett. 2011, 11, 3707-3713.



Linecuts in GIXS Patterns Quantify Structure

Vertical linecut = out of plane structure
Horizontal linecut - in plane structure
Fits help quantify peak center, linewidth

2014 ACA Meeting: WKO02 GISAXS Theory & Analysis
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Linewidths correspond to grain size, but
can also be affected by disorder.

Wei Chen et al; Nano Lett. 2011, 11, 3707-3713.



N
Lattice Disorder Affects Linewidths

position

,  non-cumulative disorder
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Crystalline system (non-cumulative disorder): grain size determines linewidth.
Paracrystalline system (cumulative disorder): coherence length # grain size.
Need to measure more than one order to determine grain size.

Rivnay; Mannsfeld; Miller; Salleo; Toney; Chem. Rev. 112, 5488-5519 (2012)
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N
Quantifying Linewidths on an Area Detector

The coherence length of a particular reflection (hkl)
Dy = 21K/Ady
K: geometry-dependent constant (0.866 for lamellae)
A: x-ray wavelength (1.6868 A, 7.35 keV)

The experimental width, Aq,,,, must be corrected for the resolution Aq,,,
AQhkl = ((Aqexp)z_ (Aqres)z)l/z

The resolution is dominated by the geometry of the area detector, related to the

angular resolution, B, For g, direction:
AQ, .= (41/A\)cos(o./2)(B,../2)

Bres ™ Bgeo= W tan(ay)/L
L: specimen-detector distance (204 mm)
a,: scattering angle in the scattering plane
w: footprint on sample (~ 6 mm)
20 pum vertical slits (200 um horizontal slits)
a;: incident angle (0.2°)
w =20 um/sin(0.2°) = 6 mm

Vertical slit size determines the resolution.

2014 ACA Meeting: WK02 GISAXS Theory & Analysis Sm”gies' J. Appl' Cryst. 421030-1034 (2009)
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y pixel

Representing GIWAXS data

- 2—7{ cos(oty)sin(260,)
8

sin(o; ) +sin(ct;)

Diagram: www.gisaxs.de
Prof. Andreas Meyer, U. Hamburg
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Data: Rafael Verduzco group, Rice University

Angle representation 1(26, ay) correct,
but limits information

2014 ACA Meeting: WKO02 GISAXS Theory & Analysis

cos(oty ) cos(26, ) — cos(at;)

|

12



y pixe

Representing GIWAXS data

cos(oy)sin(20;)

A cos(oty ) cos(26, ) — cos(at;)
2n
Oy s |
sin(o; ) +sin(ct;)

Diagram: www.gisaxs.de
Prof. Andreas Meyer, U. Hamburg
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Q-space representation I(q,, q,) often
conventional, but not correct. 13
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Map of constant q, values in pixel space.

y pixe

Representing GIWAXS data
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800

2n )
Ax.yz =5 cos(oy)sin(20;)
: s

sin(o; ) +sin(ct;)

Diagram: www.gisaxs.de
Prof. Andreas Meyer, U. Hamburg

Features follow contours of equal
glr= Vaglx 12 +qly 12

cos(aty ) cos(26; ) - cos(ct; )

|
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Representing GIWAXS data

cos(oy)sin(20;)

A {cos(a, ) cos(26; ) - cos(a,)]
2n
Oy = |

Reshaping the data into I(qr, gz)
makes relationship between
reflections more clear.

sin(o; ) +sin(ct;)

Diagram: www.gisaxs.de
Prof. Andreas Meyer, U. Hamburg

Features at constant q, follow straight lines. Features follow contours of equal
2014 ACA Meeting: WK02 GISAXS Theory & Analysis q\lT: \/QJ/Y 12 +q\ly 12
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Representing GIWAXS data

cos(oy)sin(20;)

A {cos(a, ) cos(26; ) - cos(a,)]
2n
Oy = |

sin(o; ) +sin(ct;)

Further reshaping into I(x,q) very
useful for comparing arcing features

Diagram: www.gisaxs.de
Prof. Andreas Meyer, U. Hamburg
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Representing GIWAXS data: sector plots
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Sector plot shows different crystalline forms.

Rogers, Schmidt, Toney, Kramer, and Bazan, Adv. Mater. 23 2284-2288 (2011).
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Filling in the GIWAXS “blind spot”

Orientation Sphere

Baker; Jimison; Mannsfeld; Volkman; Yin; Subramanian; Salleo; Alivisatos; Toney; Langmuir 26, 9146-9151 (2010).
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Constructing Pole Figures

GIXD

g, (A"

04 06 08 10

Diffracted Intensity

Stitch together linecuts
GIWAXS + specular + rocking curve - pole figure I(y)
Integrating I(y) gives Degree of Crystallinty

X

Baker et al; Langmuir 26, 9146-9151 (2010)
Rivnay; Mannsfeld; Miller; Salleo; Toney; Chem. Rev. 112, 5488-5519 (2012)
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GIXSGUI software package

GIXSGUI by Zhang Jiang is a Matlab package for GIXS data visualization and reduction.

B GDXSGUI - 1.4 (Developed at 8ID/APS/ANL)
Import & Export

C:\EmeraldCiyenhaoigivaxsigapfilled

[ Load Params ... ] [ Set As Default ] [Export Params ... ]

Load Path ... Sort files by  time i)

YHL_temp1_P3HTbPFOR172_th0.15_cool_100c_pildown_0
YHL_temp1_P3HTLPFOR172_th0.15_cool_100c_001_GapF
YHL_temp1 _P3HTbPFOR172_th0 mat

YHL_temp1_P3HTBPFOpP172_thD15_cool_100c_001_GapF

< m ] »

(HL _temp1_P3HTLPFOR172_th0.15_cool_100c_001_GapF »

=] = ]
Image Spac
Setup Parameters: | Recalculate Map ] H v
Select camera  Pilatus v: Pixel size 0172 ‘0-172
Energy (Ke) 735 Image dimension 981 [1043
- SDD (mm) 204 813173 [907.838
Geometry Reflection v: 813173 ‘807.838
Phi mode (-180,180] 'i Incident angle (deg) 015
Setup Calioration: | GetBeamd | [ cetspp | [ cetspecular |
Image Corrections: Formula Density  Length (mm)
Xeray path N7EO21Ar | 00011839 204
Camera sensor | Si 233 |D.32
Horizontal ~ | Horizartal polerization fraction 1
[ FetField | [ RemoveFF | [  Defaut | [ LosdFFFie.. |
Plot Parameters:
< Data to display Masked wi FF v: Color limits set mode  Manual |
Image scale log v: CLim min 30
Axis label | q (reflection o... vi CLim max 000 (> (=]
[ Reset Axis ] [ Colormap Editor ]
Mask Tools: [ Include ... ] [ Exclude ... ] [ Load Mask File... }
[ showMask | [ clearMask | [  Defaut | [ ExportMask.. |
Image Orientation: Mirror Rotation (deg)

v Apply

None o
Image Information and Data Processing/&nalysis Tools:

L [Da{a Processing ] [ Copy to WS ] [ Image Header ]
<| LI | [ Find Circle Center | [ Exportimage | [ Image Stats |
[ Up ] [ Down ] [ Remove ] [Remuve AII] Misc Tools
[Tlp] [ GapFill ... ] [ Batch FF ... ] [ Sum Images .. ]

Display 2-D data (pixel-, angle- or g-
space)

Apply corrections

Calibrate detector distance from
standard data

Compute linecuts

Sum/average 2-d files

Interactive GUI

Fully scriptable

Available for download (requires Matlab license to run): http://www.aps.anl.gov/

Sectors/Sector8/Operations/GIXSGUI.html

2014 ACA Meeting: WK02 GISAXS Theory & Analysis
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GIXSGUI software package

GIXSGUI by Zhang Jiang is a Matlab package for GIXS data visualization and reduction.

Image Data Processing/Analysis Tools o] @ @ U n d e r d eve I O p m e nt :

Contourl Linecutl Reshape I Peak Finder| Diffraction ® Reﬂ ecti O n i n d exi n g

Calculste GIX-Diffraction Positions (DWBA)

Lattice parameters - construct from primitive lattice:
a b c o) Space group 19P2A12121) v
23.4 26.0 332 Basis coordinates [0,0,0]
alpha beta gamma

90 90 0
Lattice orientation - specify direction normal to the substrate:

Coordinate <uvw= in lattice frame v | [0,1,0]

BT 470

e i : 54 47 0
Miller index [hKI; b k I O 3700] 2700 Aps O
About refractive index of sample: alpha_c 017 mu O
Problem solving settings: o deadband 18-8 o cutoff 1e-6 -560[] 460[ ] 360[7,. 268 5

Start Calculation ] e m Q
4 K L | 2Theta(T) | Alphaf (T) | 2Theta (R) | Alphaf (R) -550[] 4e0

1 0 0 92892¢-04 01500 9.2892e-04 01500 ~ [ asaig 250@ 150[T] [
| 2 | m 0o 41338 3.7238 41338 37238|=

3 2 1) 01357 7.4574 041357 7.4574 -540D 440

340 240

4 00 00 8.2679 01500 8.2679 0.1500 @ D G y 405’ 040\:‘

5 22 [} 41202 7.4576 41202 74576 530
(6 | m oo 82757 37238 8.2757 37238 "580L] 43077 3303 2307 1307

7 22 0o 5.2888 7.4576 5.2888 7.4576

8 313 00 4.0218 11.2249 40218 11.2249 . _5205 420D 320D 220D 120m 020§ %

9 mn [} 124279 3.7238 124279 37238 R =~ &

« 1 »
-510[] 410[y 310 21 110

[ Select All ] [ Deselect All J [ Copy to WS ] [ Export to File ... ] ] E U LG m
Plot options: || Label [hkl] Singleton v  Reflected v Left 7 T 400D

[ Potinange | pPotin@ | Hodotf v [ Pictonimage

Available for download (requires Matlab license to fzun): hft]ff://mayvi}»gaﬁ’sf.’anl.goov/
Sectors/Sector8/Operations/GIXSGUI.html

2014 ACA Meeting: WKO02 GISAXS Theory & Analysis
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Summary

=  GIWAXS data reveal
— Ordering
— Orientation
— d-spacing

— (para)crystalline disorder and sometimes grain size

=  GIWAXS supplemented with local specular data gives quantitative orientation
distribution (pole figure)

= Reshaping the data highlights different aspects

= GIXSGUI (Zhang Jiang) is Matlab-based software for GIXS data visualization and
reduction
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Downloading GIXSGUI

= GIXSGUI is a Matlab package available for download:
www.aps.anl.gov/Sectors/Sector8/Operations/GIXSGUI.html

= Use requires license for Matlab (Distribution 2010a or newer).

& Sector8 x \

' €« C A [3 www.aps.anl.gov/Sectors/Sector8/Operations/GIXSGULhtm w =

A Advanced Photon Source %, US DEPARTMENT OF Office of

Argon ne Sector 9/ ENERGY | science

NATIONAL LABORATORY

Argonne Home > Advanced Photon Source > Sectors > Sector8 » Operations »

About Sector 8 Sector 8: GIXSGUI

<>

Science and Research ¢ X . - . . . . .
« GIXSGUI is Matlab-based software for visualization and reduction of Grazing Incidence X-ray Scattering data, written

Beamlines S by Zhang Jiang

Operations and Schedules? o Zipfile of latest version, includes diffraction tab for computing crystalline reflections

8-ID Schedules GIXSGUI_1p4p0_20120815.zip

Documentation: Electronic = Consider this a beta-test: documentation does not yet describe the new features

logs (read only) = To enable new features, add the subdirectory "analysis" to the path in Matlab

Useful Links = When the path is set properly, the Data Processing window will have a Diffraction tab that looks like this
Safety ¢

<) Image Data Processing/Analysis Tools

Intranet
Contour | Linecut | Reshape | Peak Finder | Diffraction |
Calculate GIX-Diffraction Positions (DWBA)
Lattice parameters - construct from primitive lattice:
a b c () Space group 112 (C 2im) ¥
100 173 It O Basis coordinates =
alpha beta gamma
%0 %0 50

Lattice orientation - specify direction normal to the substrate:

Coordinate <uvw= in lattice frame v | [0,1,0]

R — - - - =N X

m

e — e — ~— ————

Introduction to GIXSGUI



Setting up GIXSGUI

= Unzip the .zip file. The doc subfolder contains doc.pdf, documentation for

GIXSGUI.

=  Start Matlab.

= Modify your path: Set Path > Add with Subfolders - <Select the path for
GIXSGUI> - Save

- —
a5 SE NI (2 Search Documentation £=
L]
Analyze Code @
gmmﬂﬁm &m
‘ =? Reque: ort
. P - S | S _
r““““ sl TR L
@ o E L » C» Users » strzalka » Documents » MATLAB » 'ﬁ‘
Current Folder Command Window Workspace ®
[ Name ~ @ New to MATLAB? Watch this Video, see Examples, or read Getting Started. X! | Name ~ Value
CBFstuff > |
develop
gisaxsviewer — —
GIXSGUI 4\ SetPath I =)
L ——— =
. GIXSGUI_2013015 = —~
gixsgui_copy . "
gixsgui || All changes take effect immediately.
gixsparams MATLAB search path:
LSSviewer A
merge
mergescr
moretools C
New Folder
newspecr
readcbf
smartnames
work
xraylabtool_old
@ AbsLengthWater.asv
ﬁ AbsLengthWater.m
p BadPixm . C:\Users\strzalka\Documents\MATLAB
é c°e"f"a:5'm 1 Z:\2013-2\nxschool201308p
crefreduce.asv

a crefreduce.m
M T 2021 4

IT™ v B2 e P00l & a W, ol

Details

Ml Ready

Remove

1. C:\Users\strzalka\Documents\MATLAB\develob\plmfmerae | 2
1 g »

26

\

([ save | [) Close | [ Revet ][ Defaurt |[ Hep |
A

D =




Starting GIXSGUI

=  Enter gixsgui into the command window.

— = —

4\ MATLABR2OIZD . I™ s B e PR %al & 4 e s, (e

b3S Search Documentation £=

HOME PLOTS APPS

é}l E IBFMFM & @ %Newvm.uble [anszecuse @ {0} Preferences @ £y Community
New MNew Open || Compare Impot  Save [iaomen ety GTELEER Layout [ Set Path Help ) Request Support
cript v - Data orkspace | Clear Workspace v [/ Clear Commands v - -

FILE VARIABLE CODE ENVIRONMENT RESOURCES

@ o (53 | » G » Users b strzalka » Documents » MATLAB »

Current Folder

Command Window

Workspace ®

| | Name ~ @) New to MATLAB? Watch this Video, see Examples, or read Getting Started.
CBFstuff - . . ——
develop s 7 egut [. GIXSGUI - 15 (Developed at 8ID/APS// (ol
gisaxsviewer M — import&Expot— Image Space
GIXSGUI CiUsersistrzalka\Documents\MATLAB Setup Parameters: | Map . v
1 GIXSGUI 2013015
gixsgui_copy c [ Load Params ... | [ set As Defautt ][F_xponparams...! Select camera | Piatus v Pixelsize 0.172  |0.172
gixsguiv1 Load Path.. Sortfies by time - Energy (KeV) 735 | imagedimension 0 |0 ] I
ixsparams
ESS\fiewer : B SDD (mm) NaN [ Beamo ) Nan  [nan |
merge New Folder Geometry | Reflection - JNan nan ]
ot Corst i ;
moretools gBFslguﬁ Phimode  (-180,180] v | Incident angle (deg)
New Folder g;vaizsiewer | Setup C { [ Get Beam0 ] [ Get SDD ] [ Get ] I
‘ newspecr GIXSGUI =| | Image Corrections: Formula Density  Length (mm)
readcbf gixsgui_copy
g xraypan (eczrar |ooorem o |
:::d:::mes E:;si:r\:rsf Camera sensor [Si ‘ [2,33 10.32 ‘
. moretools S— X )
work newspecr LI ][Hurrzontal v] fraction |1
xraylabtool readcbf [ Flat Field ] [ Remove FF ] [ Default ] [ Load FF File... ]
labtool_old scratch i
);:':}ilaestoo -0 testdata Plot Parameters:
@AbsLengthWater.asv :':;‘;abtool Data to display Color limits set mode
%AbsLengthWater.m xraylabtool_old Image scale CLinni\ 1
BadPix.m zipfiles <
o P e e e
@crefreduce.asv = [ Reset Axis ] [ Colormap Editor ]
Q f:f;e::f ol ~ “ || MaskTools: [ mcude.. J[ Excude.. | [ LoadMaskFie..]
Details v [ showmask | [ clearmask | [  Defaut | [ ExportMask.. |
Image Orientation: Mirror Rotation (deg)
B [Nune v] 0 V} Apply
Image and Data F i lysis Tools:
[Data ing..] [ Copytows || imageHeader | Findcom |
[ Exportimage | [ imageStats | [ Find Circle Center |
Y/ Misc Tools
[ wp J[ pown |[ Remove |[Removeau||| [ gapri.. | [ Batchfr.. | [ Sumimages.. | [(SDD Caibration..)
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Loading GIXSGUI parameters from a file

= For an existing parameter file:

_ _ . Set As Defaut | Export Params .. | Select camera Pxelsize [0.172 0472
Load the path for your 2-D data files. e e e

C:Users\strzaka\Documents\MATLAB Setup F ( Map ] u v

i ) =l SDD (mm) Nal | Beamo ] |Nan |nan
— Load the parameter file. ' —

New Folder Y v [ | ] lNaN INaN
Corsur Pinose bosent arg ) 1
:;‘;i]:&ewer 1 Setup ( [ cetBeamo || GetsoD | [ Get
GXSGUI =/ | image Corrections: Formua  Densty  Length (mm)
gz:g:::S:py Xeray path |N78021Ar | (0.0011838 [0
LSSiewer Camera sensor i |[233 [o.22
moretools P . — . Py "
newspecr LI e ]lHonzuntal ] fraction 1
readcbf [ rFatFied | [ RemoveFF | [ Defaut | [ LoadFF Fil..
scratch Pt .

B Load Parameter File

Data to display |Masked w/FF v | Color limits set mode Manual v

e e
@ I » Strzalka, Joseph W. » Dropbox » HWLIn2012.3 » = image scale cummn(<<J(<]1 |G]l=
I Axis label cuimmax(<<](< J[2000 |- ][>
Organize v New folder = v [l @ |Lfesn [ o —
¢ Favorites o Name EROE Type See | 1| MaskTooks: [ mcuge.. |[ Excude.. | [ LoadMaskFie..
B Desktop & gisaxs_hwl 12/21/20125:58PM  File folder [ ShowMask ] [ Ceartask ) [ Defaut ] [ ExportMask...
4% Dropbox @ giwaxs_hwl 12/21/2012 5:58 PM  File folder Image Orientation: Mirror Rotation (deg)
x‘g__;‘[ Recent Places ﬁ gisaxs_params_20121031 10/31/201210:37 ...  Microsoft Access ... 2,231 KB lNone v] ‘0 v] l A
& Downloads gisaxs_params_20121101 11/1/2012 6:35 PM Microsoft Access ... 2,231KB | e ion and Data - s Tools:
&3 giwaxs_params_20121101 11/1/20128:20 PM  Microsoft Access ... 2,231 KB ||
o9 Libeeri [Data P ing..] [ Copytows | [ ImageHeader | [  Find cOM
ibraries
@ Documents Type: Microsoft Access Table Shortcut [ Export Image ] [ Image Stats ] [ Find Circle Center
_ Size: 217 MB il ~
&) Music 3 Date modified: 11/1/2012 8:20 PM 1 Misc Tools
&) Pictures bown | [ Remove | [Removeal]|| [ GapFi.. ] [ BatchfF.. | [ Sumimages.. | [(SDD Caliratin ]
- Videos
— — ROIScan .
1% Computer
&, SYSTEM (C)
s USER (D2)
S Sectors (\\epics.¢
s Sectors (\\epics.e
59 8-id (\s8dserv) (.
5® beamsl0 (\s8ds
€ Ruid-n MRdcan,
File name: v [MAT-files (":mat) -

[ Open lv] [ Cancel ]

=
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Loading GIXSGUI parameters from a file

= After loading,

appear

Flat field data and mask data are read in

— r N
B} Figure 1: Flat Field: Default @M B GIXSGUI - 1.5 (Developed at 8ID/APS/ANL) li‘—léj
File Edit View Inset Tools Desktop Window Help ~ Import & Export : Emgc A |
- - — C:\Users\strzalka\Dropbox\HWLin2012_3\giwaxs_hw! Setup Parameters: Recalculate Map H v
DEEHS | M RARAIOUBDEAL- S| 0E oD |
[ Load Params ... ] [ Set As Default ] [Expon Params ... Select camera  Pilatus v Pixel size (0.172 0.172
Sort files by time v Energy (KeV) |7.35 Image dimension 0 0
e Rs_guor
o — Beamo
hw_bladeglasswaxs_006.tif = SDD (mn.\ 204 . Beamd ' |826.562 |996.999
100 hw|_bladeglasswaxs_007 tif 5 :
hwI_bladeglasswaxs_008.tif Geometry  Reflection v Specular | 826562 396 999 '
hw|_bladeglasswaxs_009.tif i 2 : 02
200 hwI_bladeglasswaxs._010.tif Phi mode | (-180,180] ¥ | Incident angle (deg)
|| n hwl_bladeglasswaxs_011.tif Setup Calibration: | GetBeamd | [ GetspD | [ CetSpeculs:
300 hwI_bladeglasswaxs_012.tif o ; "y
hwl_bladeglasswaxs_013 tif Image Corrections: Formula Density 5= (mm)
400 hwI_bladeglasswaxs_014 tif z N78021Ar | |0.0017839 [204
\ hwI_bladeglasswaxs_023.tif reency xRVt ‘ )
E 500 hw|_bladeglasswaxs_024 tif Camera sensor Si 233 0.32
= hw|_bladeglasswaxs_025.tif
= 600 hw|_bladeglasswaxs_026.tif Horizontal v | Horizontal polarization fraction |1
— — bladeglasswaxs_027 tif
B Figure 2: Mask: Default l':' ‘ El Iﬁ b o axs_028 tif ‘ [ Flat Field u Remove FF ] [ Default ] [ Load FF File... ]
700 — _ [ axs_029if e —
File Edit View Insert Tools Desktop Window Help ™| | bladeglasswaxs_030.tif
o 2 I 5 am |_bladeglasswaxs_031.tif L Data to display Masked w/FF v | Color limits set mode Manual v
800 _'] ('} d 3} [% XS t‘r: @ \'E 0{ e @ D @ | Q |_bladeglasswaxs_032.tif =
bladeglasswaxs_033.tif Image scale  log
900 __bladeglasswaxs_034 tif 2 e it pice!
Refresh Add
| 1000 [ Ad ] [ Resetaxis | [ Colormap Editor |
100 =
| 200 Mas : [ mncuge.. |[ Excude.. | [ LoadMaskFie..|
(l
200 [ sShow Mask | Clear Mask | | Default J [ Export Mask.... |
E——— ) )
Image n: Mirror Rotation (de
| 300 | g (deq)
None ~|lo -
400 Image Information and Data Processing/Analysis Tools:
E 500 [DataProc%sing,..H Copy to WS ][ Image Header ][ Find COM ]
i [ Export Image ] [ Image Stats ] [Find Circle Center]
600 - =
Misc Tools
700 upJ[ Down J[ Remove ]| RemoveAll]‘ [ capFil.. | [ BatchfF.. | [ Sumimages.. | [(SDD caibration .|
| 800 Quit Help — ﬂ
900
| 1000
| 200 400 600 800
) (| x pixel
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hwi_t
File Edit View

NEHS | M RARAOTDRL- S| 0E ol

Displaying 2-D data in GIXSGUI

Insert Tools

Select a file in the path list box
— Double click on the filename OR
— Click the Add button
— Image appears
— Adjust color scale with controls
— Control axes with Axis label menu

— Make new settings default with
Default button

Desktop Window Help N

y pixel

600
700

hwl_bladeglasswaxs_004.tif

hwI_bladeTOwaxs_030.tif

hw|_bladeTOwaxs_031.tif

hwI_bladeTOwaxs_032 tif

hwI_bladeMOwaxs_033.tif

hwI_bladeTOwaxs_034.tif

hw_bladeglasswaxs_001.tif
hwl_bladeglasswaxs_002 tif
hw|_bladeglasswaxs_003.tif
hw_bladeglasswaxs_005 tif
hwl_bladeglasswaxs_006.tif
hwI_bladeglasswaxs_007 tif
hw|_bladeglasswaxs_008.tif
hw_bladeglasswaxs_009.tif
hwl_bladeglasswaxs_010.tif
hwI_bladeglasswaxs_011.tif
hw|_bladeglasswaxs_012.tif
hw_bladeglasswaxs_013 tif
hwl_bladeglasswaxs_014.tif
hwI_bladeglasswaxs_023.tif
hw|_bladeglasswaxs_024 tif

-

(B GIXSGUI - 15 (Developed at 810 L) e
Import & Export =T
C:\Users\strzalka\Dropbox\HWLin2012_3\giwaxs_hw! Setup Parameters: [ Recalculate Map ] H v
[ Load Params ... | [ SetAs Defautt | | ixport Params ... | Select camera  Pilatus v: Pixelsize 0172 [0.172
Sort files by _time v Energy (KeV) 7.35 image dimension 0 o

SDD (mm) 204
Geometry Reflection
Phi mode |(-180,180]

€26.562 |996.999
2 €26.562 |896.999

v | Incident angle (deg) 0.2

Setup ( jon: [ GetBeamd |  Getsop | [ et ]
Image Corrections: Formula Density Length (mm)
Xeray path N78021Ar | 0.0011839  [204

Camera sensor  Si 2.33 0.32

Horizontal

v | Horizontal polarization fraction 1

[ Fatfiels | [ RemoveFF | [  Defaut | [ LoadFFFie.. |
Plot Parameters:
Data to display | Masked w/ FF *_(Cobr fimits set mode | Manual v

Image scale log
Axis label pixel

[ poteed, \.[ Colormap Editor | Y
n hwl_bladeglasswaxs_004.tif Lﬁllﬂlg [ Load Mask File... ]
Fle Edit View Inset Tools Desktop Window Help | [ Export Mask... ]

NEES | K RARAOTDRL- S| 0E oD

hwl_bladeglasswaxs_004.tif

Find COM
' Find Circle Center

SDD Calibration ...

v

800
900

200 40

0
x pixel

600

—— =
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Clim min =10
Clim max = 10000
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Applymg simple linecuts
Data processing button calls up new window

=  For Constrained linecut, set X variable, Constraints, enter in the result
and set the Linzcut glot scale

= Click Constrained Image to see the region included in the integration
= (Click Cut to produce the linecut

= Note: linecut is performed on whichever image is selected in the list box.

Import & Export
C p Lin2012_3\gi _hwl Setup Parameters: | Map I v
(. Load Params ... ] [ set As Defaut | (Export Params .. | Select camera  Piatus - Pelsize 0172 [0.472 | | Contourl Linecut | Reshapel Peak Fmderl lefractlon|
Sort fies by time v Eneray (KeV) |7-25 | imagedimension 981 [1063 | Linecut Tools
hwl_bladeTOwaxs_030.tif A SDD (mm) |204 | 826.562 |996.999 | { ‘
hwiI_bladelm0 031.tif > .
n:Cblad:noxxziosz.t@f Geometry Refiection v [ ] (626.562 [896.999 | Linecut plot scale: logy >
P bldelTOw 03411 Phimode (180,101 v | Incident angle (deg) Free inecut: X variable(s)
:w: ::g:glasswaxs 001.tif Setup 5 [ Get Beamd ] [ Get SDD ] [ Get ]
W glasswaxs_002.tif "
vl bladelasswaxs 003t Image Corrections: Formula Densty  Length (mm) [ Interactive Cut ] A'Phﬂf (for ref!ec’non only) -
hwl bladeglasswaxs DOStlf X-ray path N78021Ar ‘ |°'°°11839 1204 ‘ Chl fOI' reﬂed'on ol
S e R T T BT -
hw|_bladeglasswaxs_008.tif [ it ]‘Hurizomal = . zation fraction |1 )
ti i 11,11 i i -
::tﬁﬁ::g}:iﬁﬁ:ﬁ?ﬁ_;: [ FmtFies | [ RemoveFF | [  Defaut | [ LoadFFFik.. | Pixels \[ 1] ‘ pixel distance
hwI_bladeglasswaxs_011.tif L
hwl_bladegiasswaxs_012 7 (ot Constrained linecut:
hwl bladeglasswaxs_013.tif i Data to display [Masked wIFF v | Color limits set mode | Manual <
hwI_bladeglasswaxs_014 tif L : s .
o freric ooy o ] S PSS X variable v #of points
e Axis label ‘q(reﬂecmno v] CLlnrmxB.‘WDOU .E i )
Befrzsh add (C_Reset/xis ] [ ColormapEditor. ] nstraint#1 AND ~ 180 <= [phl V} <= 170
S “ |J waskTooss: [ mcude.. [ Excude.. | [ LoadMaskFie..) . [ }
nstraint#2 AND ~ NaN <= none v <= NaN
[ showmask | [ cCearMask | [ Defaut | [ ExportMask.. | \—‘ \—,
TR ITETER — ) nstraint #3 AND v} NaN <= none v} <= NaN
‘Nune V] ‘0 V] Apply s 3 L |
t fon-agd Data Processing/Analysis Tooks: Constraint#4 AND v | NaN <=|none v | <= NaN
Data f ing..)J Copytows || imageHeader | Findcom | 0
[ Exportimage ] [ Image Stats | [ Find Circle Center | [ K cut ) | [ Constrained Mask | (cons"a'"ed mge[) 31
—— N\ —— N —— N — — I - N - MiSf‘?T"“‘" ~ - - Overlav current linecut to Figure #: ‘ ‘ [ Overlay




Example Linecut

Settings on previous slide produce the Constrained Image (left) and the linecut
(right) below.

hwl_bladeglasswaxs_004.tif

Figure 3: Linecut: hwl_bladeglasswaxs_004 SRNCNL X

File Edit View Insert Tools Desktop Window Help
DEdde | M RRODELL- S| 0E oD DEdde | M RRODELL- S| 0E oD
' hwl_bladeglasswaxs_004 tif

File Edit View Insert Tools Desktop Window Help
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