Jan llavsky, llavsky@aps.anl.gov October 25,2015

Reduction of 9IDC (or 15IDD) USAXS/pinSAXS/WAXS data with Nika

Nika version: 1.70

Introduction

This is step by step procedure for data reduction of pinSAXS data from 9IDC combined USAXS/SAXS
instrument. This applies to data collected in 2011-03 APS cycle and later with some changes making this
code incompatible to early data. This DOES NOT apply to 2011-02 cycle, when data were saved ONLY in
Tiff file format. Some of the tools can be used, but it is not so straight forward. You may want to contact
me for help with reduction of data from 2011-02 cycle.

Necessary pre-requisite

You should have USAXS data and reduce them first. If you choose to do so, this customized configuration
of Nika may look up the parameters from the USAXS data. Further, you need to have installed Irena
package so you can merge the data together.

Procedure

1. Nika configuration

Select from Nika “SAS 2D” > “Instrument configuration” > “9IDC or 15IDD USAXS-SAXS-WAXS”

¥ o —
Main panel

Beam center and Geometry cor.

Create mask ”
Create flood field

Image line profile

GUI & uncertainty config
Configuration manager
9IDC or 15IDD USAXS-SAXS-WAXS
HouseKeeping DND CAT
Remove stored images SSRL Mat SAXS

TPA
Open Nika pdf manual

Remove Nika 1 macros

Nika Mailing list signup and options
Check for updates

Close all Nika Panels and Windows
About
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instructions for use of 9IDC (15IDD) special configurations

Decide which data you need to reduce. Instructions are setup specific:

pinSAXS

You may be heloped by first reducing your USAXS dats and process them to SMR waves, but it is
not necessary.

LR Select "pinSAXS™ checkbox,

2 Push "Set default methods" button to locate data folder and configure Nika settings
common to all pinSAXS experiments.

3. Select one of the images from your pinSAXS measurements in the main 20 panel and
double click it (or use button "Ave & Display sel. file{s)") to load
3. Use "Set Experiment Settings™ button to read & set values from the wavenote of this file

(These are the most |ikely values for your experiment)

4. Optiona;l: Yerify the parsmeters (Beam center & calibration) using Ag Behenate
measurements collected with your data & your notes (some NX file info could be stale)

S Create mask to mask off the bad points and top few lines on detector using button: "Create
bad pix mask")

6. Optional : Either read slit length {button:"Set Slit Length”) from one of USAXS
measurements and select "Create Smeared Data” (resulting date will be "_usx") - OR - unselect
the "Create Smeared Data™ (resulting data will be "_270_30"). Likely choose "Delete temp
Data” if you are creating slit smeared data.

7 Find "Empty" (aks: Blank) file you want to use and load it in Nika ("Emp/Dk" tab)

To process pinSAXS select the 2D data in the main panel and push button "Convert sel. files 1 at

time"
8. Select data sets and reduce using "Convert sel. files 1 at time™. This should create
) NI1_15(0DConfigPanel ra;sst;n:ah[esda:a fo“r(pibnS:i(Skibf yothave small-a‘ngle:s;lering. I;ylou hlavni q;f;:ac;o:x:ak:,
- ~ s select in “Sectors” tab checkbox “Max num points” and if you need it, select “d?" checkbox etc,
9ID-C (or 15IDD) Nexus file configuration _ S ? L
PINSAXS : Piatus short camera in USAXS (use with USAXS) ’&J Merge “_usx" data using “Data manipulation I” tool from Irena package with USAXS slit smeared
WAXS  : Piatus short WAXS used with USAXS/SAXS/WAXS configuration data or "_270_30" data with USAXS desmeared data.
SAXS  :large SAXS camera In the back (only SAXS, no USAXS)
PnSAXS ) waxs [ 1510 SAXS
- WAXS
[ Setdefault methoas | [ Set Expersment Settings | 1 Select "WAXS" checkbox.
St length [0 B ( ] 2. Push "Set default methods" button to locate data folder and configure Nika settings
— — common to all WAXS experiments.
[Create defait pinSAXS mask | 3. Select one of the images from your WAXS measurements in the main 2D panel and double
— click it (or use button "Ave & Display sel. file(s)") to load
Create Smeared Data () Delete temp Data 3. Use "Set Experiment Settings™ button to read & set values from the wavenote of this file
{These are the most likely values for your experiment)
() Force use af USAXS Empty/Transm. 7 4. Select dats sets and reduce using "Convert sel_ files 1 at time™. This should create
[ Forca teanamiicn vertheation? reasonable data for WAXS. There is no need to epmty or other corrections in this case. You may
need to modify the "Sectors” tab settings depending if you want the output inQor ind {or in
Theta).
=W Tom

Note the instructions next to the panel. Read them if you are nto sure what to do.

You should be able to open this manual when you push button “Open 15IDD manual”. If this is not
available on your computer, contact me.

Basic Configuration

Use button “Set default methods” which will set part of the parameters, which is independent on the
beamline setup. This will force dialog in which you need to find your area detector data. NOTE: the folder
with your area detector data was named same as your spec file with _saxs at the end.

Choose a Foider

| B 2018-10 5

Select path 1o your dats

Favecnes Nome ~  Date Modified
1Y lavsky » 9 10.08 8AM sms 108018
N Ailiadeie > B 10.08 BAM waxe 10815 |
1 A Appications » 18 10.08_Baschar_fly 1009715
! % pocuments » 1 10.08 Beschar_saxs 10815
I Deskiop » 1 10,08 Beechar wars 1008118
© Domiosds » I 10.08 Cng.tly
€ iCloud Drive * B 10,08 Ong sars
h Dropbos » I 10.08 Ong waxs 1o8N5
%1 Google Drive > B 10,08 stup_sers 100915
E Box Sync » 10.08_setup_waxs 10815
G Recent cocuments » 1 10,08 Gurwith ty 1011718
C Rontigor fles > B 10.09.Gurwith_saxs 1011115
o Alligoe » 10_00_Ourwith_waxs 101115
Foider: lL—w Folder Create Foider & Ga |
[ New Folder | “Cancel_

This will set the basic methods to be used...
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See following images. Note, that there may be some changes done to defaults and so trust the code how it
sets up the Nika, these images may be obsolete if we decide to make changes to data reduction
procedures...

D 1 D

n €l

data onversmn pane

C Select data path ) Image type | Nexus

Select input data here [ Invert 0, 0 comer?  Sort order: | None B‘

11aPPP10_069.hdf5 m
11bPPP10_077.hdi5
12aPPP30_070.hdf5 =T
126PPP30_078.hdf5
13aPPP30_071 hdfS L
13bPPPS0_079.hd15 .
14aPPP70_072.hdf5 v

Match : Start| === B‘

Select contiguous range:
End (== 93

vain | param [ Mask [ EmpDk | Sectors | prev [ Linepror |

P
Sample to CCD distance [mm] 500 E]
Wavelength [A] |1 [;l X-ray energy [keV] 12.3984 E_]
Direction X (horizontal) Y (vertical)
CCD pixel size (mm] 1 ||+] CCD pixel size (mm] 1 |[+]
Beam center 500 E] Beam center 500 @ | [ ~Main 7'—Pﬂlmf~‘ ~Mask I Emp/Dk I Sectors I Prev T LineProf ] -
Horizontal Tilt 0 Vertical Tilt | 0 ™ Geometry correction? ] Polarization correction?
() Use sample thickness (St)? [2) Use pixel sensitivity (Pix2D)?
o Ese samp:e témsmxssmn (1) o [ Subtract constant from data (Ofst)?
se sample Corection factor (C)? o = A
) Use Solid Angle Corection (0)? a Use 10/10ef for empty field? E Use fnct?  Sa Transmis = NI1_15IDDFIndTransmission
Use Monitor (10)? O use sample measurement time (ts)?
() Use Dark field (DF2D)? [ Use empty measurement time (te)?
Use Empty field (EF2D)? [ Use dark field measurement time (td)?

(__Ave & Display sel. file(s) ) (_ Ave & ConvertNfiles ) n=[] [l
Convert sel. files 1 at time (] skip bad files?
Ave & Convert sel. files @® Display RAW data? [ Display beam center?
o

O Display Processed? (7 pispiay sects/Lines? ™ Use fact?  Sample monitor =| NI1_ISIDDFindI0
{ i 03
G Colors  Terrain [+ O Log Int display? ™ Use fnct?  Empty Mon cnts = NI1_15IDDFindEfl0
[ Image with Q axes? [ Img w/Q axes with grids?

| ain | Param | ask Jimpies] seciors | prev | vinepror | [ vain | param | svask | Emp [osestom | prev | Linerror |

() Dezinger 2D Data? ™ use? @ Qspace? () dspace? () 2 Theta space?
( Select path to mask, dark & pix sens. files ) Image type | Nexus B‘ Min Q (0 = automatic) 0 Max Q (0 = automatic) 0
TTaPPP10 009 haFS m ™ Log binning? ) Max num points?
11bPPP10_077.hdf5 ) Do circular average? Number of points | 120 |§]
12aPPP30_070.hdf5 @ Make sector averages?
12bPPP30_078.hdf5 - Number of sectors 1 E] Start angle of sectors | 270 E]
13aPPP50_071.hdf5 2

Width of sector +/~ | 10 E] Angle between sectors | 10 @
@ Create 1D graph?

5

_— M S
el SR @ Store data in Igor experiment? a Overwrite existing data if exist?
[ Export data as ASCII? Select output path
Match : C tput p: D)
i ?
Empty file: ™ use input data name for output?
ASCII data name
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| Main | Param r Mask T Emp/Dk T Sectors T Prev Tlnnel'mf‘

™ use? () Use RAW?
) Include mirror? @ Use Processed?

Path type: | Vertical Line v%a

Q= |0.0000
Q= 0.0000

Distance from center [in pixles] 0
Width [in pixles] 0

3 (5]

™ Create 1D graph?
@ Store data in Igor experiment? E Overwrite existing data if exist?

) Expon data as ASCII? ( Select output path )

M Use input data name for output?

ASCII data name

Now select ANY image file and use button “Ave & Display sel. File(s)” on main panel to load it in. Really
does not matter which, just from the right folder with the data. The assumption here is, that data
collected while using one spec file will have same metadata.

Note two windows, one is image and the other is metadata which were included in that image:

el Ew ] BOLDELD Baes ==
"' Header information for AlS T_125C_45min_263.hdf

NEXUS_StringDataStartHere

AD_t _ID=$1d: nexus_template_pilatus xml 8473 2015-06-09 19:3
definition=NXsas

end_time=Sat Oct 10 09:34:19 2015

program_name=NeXus areaDetector

run_cycle=2015-03

start_time=Sat Oct 10 09:38:13 2015

title=pinSAXS for AIST_125C_4Smin
EPICS_PY_metadata:APS_run_cycle=2015-03
EPICS_PY_metadata:EmptyFileNames=Unknown hdfS
EPICS_PY_metadata:EndTime=S5at Oct 10 09:34:19 2015
EPICS_PY_metadata:GUPNumber =
EPICS_PY_metadata:SampleTitle=pinSAXS for AIST_125C_4Smin
EPICS_PY_metadata:ScanMacro=10_09_Gurwith dat
EPICS_PY_metadata:StartTime=Sat Oct 10 09:38:13 2015
EPICS_PY_metadata:User Name=|lavsky
EPICS_PY_metadata:monoE_EGU=keY
EPICS_PY_metadata-wavelength_EGU=Angstroms
control:mode=timer

data:description=Pilatus

data:local _name=Pilatus 100K

data:makeO=Dectris

data:model =Pilatus

instrument:name =USAXS
instrument-aperture:description=USAXSslit
Instrument.collimator absorbing_material =Tungsten
instrumentcolli mator geometry:shape:shape=nxbox
instrument.collimator geometry:shape:size=see xsize and ysize
instrument-source:facility_beamline=91D
instrument:source:facility_name=APS
instrument:source:facility_sector=XSD/9ID
instrumentsource:facility_station=C
instrument:source:name=~Advanced Photon Source Undulator 4, sector 9I1D-C

xRi Y: aX:

RN o SR RIS Y AY:
sample:name=pinSAXS for AIST_125C_45min
user 1:name=1lavsky
user 1 :proposal_number=
NEXUS_StringDateEndHere
NEXUS_YariablesDataStartHere
EPICS_PY_metadata-GuardslitHap=0.262
EPICS_PY_metadata-GuardslitHpos=-1.4211e-14
EPICS_PY_metadata:Guardslitvap=0.232
EPICS_PY_metadata-Guardslit¥pos=0

The image may be more informative, if you select “Log Int. display” at the bottom of main Nika panel.
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000 000

L 0 1 2 3 |4 Sl
e
[__tormal__] EleEEN==

AIST_125C_45min_263.hdfT

NEXUS_StringDataStartHere
AD_template_ID=41d: nexus_t
definition=Nxsas

end_time=5at Oct 10 09:34:19 2015
program_name=NeXus areaDetector
run-cycle=2015-03

start_time=Sat Oct 10 09:38:13 2015
title=pinSAXS for AIST.125C_45min
EPICS_PY_metadata APS_run_cycle=2015-03
EPICS_PY_metadata:EmptyFileName=Unknown hdfS
EPICS_PY_metadata:EndTime=Sat Oct 10 09:34:19 2015
EPICS_PY_metadata. GUPNumber =

EPICS_PY_metadata:ScanMacro=10_09_Gurwith dat
EPICS_PY_metadata:StartTime=Sat Oct 10 09:38:13 2015
EPICS_PY_metadata:User Name=1lavsky
EPICS_PY_metadata:monoE_EGU=keY
EPICS_PY_metadata:wavelength_EGU=Angstroms
control:mode=timer

data:description=Pilatus

data:local _name=Pilatus 100K

data:make0=Dectris

data:model =Pilatus

instrument:name=USAXS
instrument:aperture:description=USAXSslit
instrument:collimator:absorbing_material =Tungsten
instrument:collimator :geometry:shape:shape=nxbox
instrument:collimator:geometry:shape:size=see xsize and ysize
instrument:source:facility_beamline=91D
instrument:source:facility_name=APS
instrument:source:facility_sector=XSD/91D
instrument:source:facility_station=C

X 340

sy W A X
sample:name=pinSAXS for AIST.125C_45min
user |:name=|lavsky
user | :propossl_number=
NEXUS_StringDataEndHere
NEXUS_YariablesDataStartHere
EPICS_PY_metadata.GuardslitHap=0.262
EPICS_PY_metadata:GuardslitHpos=~1.4211e-14
EPICS_PY_metadata:.GuardslitVap=0.232
EPICS_PY_metadata:.Guards|itVpos=0

1 _roadad

$a 000 cta=0

EPICS_PY_metadata:SampleTitle=pinSAXS for AIST_125C_4Smin

= Header information for AIST_125C_45min_263.kdf

pilatus xml 8473 2015-06-09 19:2

instrument:source:name=Advanced Photon Source Undulator A, sector 9ID-C
' 4 N

ax:
aY:

Now use button “Set Experiment Settings” from the “9ID-C (or 15IDD) Nexus File Configuration” to load

in default values stored in the wave note.

[~main | par [ Mask [ Emvok | sect. | PoTran | Lineprof | 20Exp.
i Sample to CCD distance [mm] [ﬂ
Wavelength (A] [0.6888 |F]  xray energy (kevi[18___]F]

Direction X (horizontal) Y (vertical)
CCD pixel size [mm] E] CCD pixel size [mm] El
Beam center [pix) E] Beam center [pix] E]
Horizontal Tilt [deg) Vertical Tilt {deg]
Beam Size [mm] Beam Size [mm)]

[C) Use sampie thickness (St)?

Use sample transmission (T)7?

[C) Use sampie Corection factor (C)?
) Use Solid Angle Corection (0)?
Use Monitor (10)?

() Use pixel sensitivity (Pix2D)?

[T Subtract constant from data (Ofst)?
Use 10/10ef for empty field?

[C] Use sampie measurement time (ts)?
() Use Dark field (DF2D)? ("] Use empty measurement time (te)?
Use Empty field (EF2D)? () Use dark field measurement time (td)?

Some of these are guaranteed to be correct
(wavelength, pixel size) and some are likely just
close (beam center, distance). We will refine those
next.

Beam center/distance fine tuning

Stored beam center and distance between sample
and area detector are probably close enough -
experience is that while not perfect, any variability
has minimum impact on the data.

Therefore [ suggest using simply the values stored

in the nexus file. If you need more precision or are interested in, there is summary how to refine center

an distance at the end of this document.

Further configuration

Set the slit length by selecting “Set Slit Length” button and selecting any USAXS data from the spec file
with the same name as your 2D data folder (slit length is same for all data in one USAXS geometry,
therefore nearly reliably for all samples in one USAXS spec file).

Version 2.0 from Sunday, October 25, 2015



Jan llavsky, llavsky@aps.anl.gov

NI1_15IDDConfigPanel

October 25,2015

15ID-D Nexus file configuration
pinSAXS, Pilatus short camera in USAXS (__ Open I5IDD manual )

Set default methods ) Set Experiment Settings )
Slit length | 0 =] ( Set Slit Legnth )
Create bad pix mask

[ Delete temp Data

g Create Smeared Data

[C) Force transmission verification?

Pick USAXS folder where to read slit length

USAXS Folders available
[ root:USAXS:'1 1_09_gianf:S10_1aSSS10: e

Cancel ) Help

SOt
gletisubmis E
ig.pdf

Slit length should be now set to sensible number (around 0.02 - 0.04 most likely).

You should push the button “Create default pinSAXS mask” for pinSAXS and check if it is appropriate.

[ main | par [mask ] emok [ sect. | Portran | LineProt | 20 Exp.

Use Mask?

Select mask data path ]

( Create new mask ] ( Load mask J

[ Add mask to image ] [ Remove mask from image ]

Mask color
Current mask name : 9IDC default SAXS mask

Select what data to use...

Most likely is, if not, you need to create your own
mask. Check Nika manual how to do that.

This button will create mask covering the horizon
tungsten bar we use instead of beamstop and few
dead pixels on our detector. It will aslo select the
mask to be used in main panel.

Note, this will overwrite any existing mask in the
Igor experiment and so if you want to use other
mask (if necessary), then you need to create your
own mask and mask yourself points [86,17] and
[58,112] as part of that mask.

Unless you are real expert, use default values here. Nika will create fake “slit smeared” data which can be
merged directly with SMR data from Indra (USAXS). Description is in the back of this file...
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Data reduction part:
Generally, if you know what is your empty (aka: Blank) file and have no issues, you can ignore the “Force
..." checkboxes, select the right Empty file in Em/Dk tab and go....

[ man [ par | Mask [emmic] sect. | poran [ Lineprot | 20 Exp.

| Select path to mask, dark & pix sens, files J Image type m o

AIST_83C_24min_258.ndf
AIST_84C_166min_291.hdf .
AIST_92C_28min_259.hdf

Blank_AIST_252.haf

Blank_GeTe_107.ndf

Blank_GST124co_071.hdf

Blank_GST225_032.hdf

( Load Empty | [C) Dezinger Empty
Match (Regf) |
Empty file: Blank_AIST_252.hdf
O ( & ) .
- [roo(.Packaoes'Conver(ZDtolD: l ZD to ID data Convemlon panel 1?‘ If you have many dlfferent
W—JTJ | Select data path ] [C] Calibrated 2D data? Image typelfl‘-lexus B = Empty/BlankS and need tO keep tI‘aCk
7~ root . .
o) " et S v eI O it ik O that you are using the same in
e 3 NST_125 45min 262 | | AdBehenate_O3 1 nat 0] rerenwranaeas PINSAXS as USAXS, you can check
WwoAKST_125C_ 45 AIST_100C_32min_260.hdf lmj “« ”
s et 175c A5 | |AIST_108C_36min 261 het seroctma “Force ..” checkboxes and then text
Er_AIST_125C_45r AIST_117C_40min_262.hdf (_Export image ]
Eq_AIST_125C 45 AIST_125C_45min_263.hdf (seemae ) Jocated at the end of these
AIST_135C_50min_264.hdf (" Create Movie ) . . :
AIST_143C_54mi_265 haf e iDStructions applies...
Match (RegEx) [ ] Smﬂ\rn
Select contiguous range: |§B int. Caiibration: [ Arbitrary |
- | (] Trim Front of Name Trim End of Name  Remove from name:

[ man | par | mask [Fenvok | sect. | porran | Lneprot | 20Exp.

Once you have the right

[ Select path to mask, dark & pix sens. fies | Image tm[@
AT, 205 SN2 . Empty/Blank all is left is to select
byt one or more files and click button
Blank_GeTe_107.hdf - -
Selcta vave b o 3¢ it Blank_GST124ca_07 1 n “Convert sel. Files 1 at time”,
Blank_GST225_032 hdf . .
T S which will process all selected
ece LineuotDisplayPlot.Q files, each individually. It will

i L 1 Match (RegEx) . .

N o | B create new folder pinSAXS in the
o i ~___ currentlgorexperiment (if it does
- \ [__Ave&ConvertNfies | nNa [1 Rl . . . .

P o b ¥ . B 0 swuster """ not exist) and in this folder will be

= \A I Dispiay RAW data?  — — e .

: W /\ A4 B Ooeemmen Jomstm e folder named by the image loaded.

4 s N i 10 coors(Terrain | Log Int display? . .

. T 0 e quesr Inside will be q_, r_, s_, and w_

0.1 [_] Img w/Q axes with grids?

contain the reduced data.
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Example of data reduced using this procedure...

LineuotDisplayPlot_Q

— 'r_1aSSS10_054.hdf5_usx'
1 —— 'r_1bSSS10_058.hdf5_usx'| F
N —— 'r_2aSSS30_055.hdf5_usx'| [
— 'r_2bSSS30_059.hdf5_usx'
—— 'r_3aSSS50_056.hdf5_usx'
'r_3bSSS50_060.hdf5_usx'
—— 'r_4aSSS70_061.hdf5_usx'
—— 'r_4bSSS70_064.hdf5_usx'
—— 'r_5aSSS90_065.hdf5_usx'
—— 'r_5bSSS90_062.hdf5_usx'

0.1 H

Intensity

0.01 A

0.001

Q vector [A™]
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Merging the data together

From version 2.58 of Irena you should use “Merge data” tool in irena, which follows the same logic, but is
simpler.

Skokskook sk ok ok sk ok sk ok skok ko sk ok

Note, that if you will follow this routine, some features of the Data Manipualtion I tool have been
improved by adding “merge” and “Merge 2” buttons, which make this process easier.

To merge the data together we can use the _usx data from PinSAXS and SMR data from USAXS, we can use
the “Data manipulation I” from Irena.

LS SAS 2D Help G nQ®H@E$ RO u
Data import & export » 1D 6 Instructions_151DD
l1 I? l3 =

Data Manipulation > Data manipulation | [one or two data sets]

) Data manipulation Il [many data sets])
Plotting |

; Data mining
P'Ottlng Il b T DINSAXS. Pi

Select “Indra 2 data” for First data set and “QRS” for second data set, select the same sample measured
and “Add data and Graph” button.

Data Manipulation A NO

aNala

7 1 IIIIIIII 1 III"II-III 1 II.IIIII Il L1l

Data manipulation input panel 10
Firstdataset ¥ Indra2 data ) QRS (QIS:_ Irena results _| Mode!
Data folder: | root:USAXS:'11_09_gianf:550_3bSS550: @

Wave with X axis data | SMR_Quec 1+] Fldr: 1 10
Wave with Y axis data | SMR_Int [+
‘Wave with Error data _ SMR_Error '-¢-3 | 10 5

Second dataset | Indra 2 data ¥ QRS (QIS)_ Irena results (| Model
Data folder: | root:SAS:'3bSSS50_060.hdf5_usx': '+ 1 04
Wave with X axis data | g_3bSSS50_060.hdf5_usx 4}
Wave with Y axis data | r_3bSS550_060.hdf5_usx I#Js: | 5
Wave with Error data | 5_3bS5550_060.hdf5_usx 4]

|
T T

o
Ll

T llIlI|T|

( Add data and Graph ) ( Reset Modity ) ( AutoScale )
Modify data 1 Modify Data 2

Multiply Int by | 1 Multiply Intby | 1

Sbtretbekg 0 Sbtretbekg | 0

Q shift 0 Q shift 0

Error multiplier | 1 r| Error multiplier 1

(_RemQ<CsnA) ) ( RemCsnA) ) { RemQ>CsuB) )

Intensity [cm']

o
il
T T

o
Lol
T

) Combine data C Datal +Data2 [ Datal / Data2 10
[ Datal - Data2 [ Datal using Q2 () (Datal-Data2)/Data2
[ Data2 - Datal [ pata1 [ pata2

] Reduce No pmsé)’)' 1 [7l ) Log Reduceto | 100 Fl 1

|
T

["] Smooth (log) [ Smooth (lin) Smoothing window? 3 E]
[C) smooth Spline €
Pick new data folder | === *'\‘1-3 -2 =a
New data folder: root:USAXS:'I1_09 gianf:S50 3bSSS50: —I
NC\VQWBVEIH“ Sr\"R_QVCC T | P IIIII| T T IIIII| T | ) | IIIII| T | PR |
GO

New Intensity nm  SMR_Int L 000 1 0.01 O. 1 1

New Error name  SMR_Error | SAVE I

Q [A-1] Men, v 14, 2011, 24601 A
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Zoom to range where data overlap and subtract background from data set 1 (Modify data 1 area) to
match the slope of the curves in the overlap region:

—~

Data Manipulation (O8N0

Data manipulation input panel
Firstdataset ™ Indra2 data ) QRS (QIS!_ Irena results ) Model
Data folder: | root:USAXS:'11_09_gianf:S50_3b55550: 14

Wave with X axis data _ SMR_Qvec q~‘3‘~ Pl |
Wave with Y axis data | SMR_Int 14

Wave with Error data | SMR_Error | &

=

Second dataset [ Indra 2 data ¥ QRS (QIS)_ Irena resulis ) Model
Data folder: | ro0t:SAS:'3bS5S50_060.hdf5_usx': 4]

Wave with X axis data | g_3bSSS50_060.hdf5_usx \#}

Wave with Y axis data | r_3bS5550_060.hdf5_usx |+ ])s:

Wave with Error data | 5_3b55550_060.hdfS_usx %]

( AdddataandGraph ) ( ResetModify ) ( AutoScale )
Modify data 1 Modify Data 2
Multiply Intby | 1 Fl Multiply Intby 1 |
Sbtrct bekg 0.3 E‘ Shtrctbekg 0
Q shift 0 [:J Q shift 0
Error multiplier | lﬂ Error multiplier 1 v
(_RemQ<CsnA) ) ( RemCsnA) ) ( RemQ=CsriB) )

] Combine data ] Datal + Data2 ] Datal / Data2

[ patal - Data2 [ Daal using Q2 [ (Datal-Data2)/Data2
[} pata2 - Datal ) paa 1 O paa2

) Reduce No pmsé;y 1 [l ) Log Reduce to 100 El

[} smooth (log) ([J Smooth (lin) Smoothing window? 3 -
[”] Smooth Spline €F

Pick new data folder | === PB‘

New data folder: root:USAXS:'11_09 gianf:S50 3bSSS50: 1
New Q wave nm SMR_Qvec
New Intensity nm  SMR_Int

New Error name SMR_Error ‘ SAVE I

Intensity [cm-l]

10

0.1

0.01

1

© Datal
A Data2

»>»

T

T

» bR
T IIIIIII

L —
4 56

1

M, Nav (4 201, 44501 A1

Do not over subtract or the slopes will not match. Select with cursors are where the data overlap well and
use “AutoScale” button to scale the data together:
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eNO IR1D_DataManipulationGraph

| | lllllll | | llllll”I.

10

Intensity [cm ']

0.1

0.01

E © Datal E
)i A Data2 B
E | I I | | B B | |I I | I I L II -
2 3 456 2 3 456
0.1 1
Q [A-]] Mo, Nov 14, 2011, 49299 P

Now you should remove the pinSAXS data for first few points (3-5 points typically) where there are edge

effects and other artifacts in pinSAXS data. Use rounded cursor and “Rem Q<CSR(A)” button. Remove
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USAXS data at high Q where the noise or background are too large using rectangular cursor and “Rem
Q>Csr(B)” button. Make sure the cursors are on the right data set.

Then select “Combine data” as processing method and hit button “Go”.

e N e IR1D_DataManipulationGraph

| 1 IIIlIII 1 1 IIIIIII 1 | IIIIII| 1 | IIIIII!

16% 3 3
105 3 =
10° 3 3
e 10°3 3
z ] -
2 10" 3 =
0 =
10° 4
3 O Datal
a ] A Data2
10 § — Result
T T IIIIIII T T l|||||| T T IIIIIII T T IIIIIII
0.001 0.01 0.1 1

Q [A-l] Mon, N 14 2011, @SR A

When happy with the result modify the name of the “New data folder” (may be add behind the name:
“_comb”) and save the data.
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|on Data Manipulation

IR1D_DataManipulationGraph

Data manipulation input panel

Firstdataset ™ Indra2 data [ QRS (QIS ] Irena results (] Model
Data folder; | root:USAXS:'11_09_gianf:550_3bS5550: \+]

Wave with X axis data | SMR_Qvec r":r) Fldr-
Wave with Y axis data | SMR_Int 4-]
Wave with Error data | SMR_Error [+

Second data set | Indra 2 data ¥ QRS (QIS)_ Irena results _ Model
Data folder: | r00t:SAS:'3bSS550_060.hdf5_usx': 4]

Wave with X axis data | g_3bSSS50_060.hdfS_usx &}

Wave with Y axis data | r_3bS5550_060.hdfS_usx @s:

Wave with Error data | 5_3b55550_060.hdf5_usx '+

AutoScale )

Modify Data 2
Multiply Int by '3.19188 |[+|
Shirct bekg | 0 [+
Q shift 0 %
Error multiplier 1 =

Rem CsA) ) (

( Adddaaand Graph )
Modify data 1

Multiply Int by | 1
Sbtrct bekg 025 [+l
Q shift 0 [+
g

Reset Modify ) [

¥l

Error multiplier 1
( Rem Q<CsriA) ) (

Rem Q>CsniB) )

[} Datal / Data2
] (Datal-Data2)/Data2

O pata2
100 El

) Log Reduce to
Smoothing window? 3 @

] Datal + Data2

[ Datal - Data2 ) Datal using Q2

) Data2 - Datal ) Data 1

() Reduce Nopnts by | | [7l
o

M Combine data

("] Smooth (log) [J Smooth (lin)
[} Smooth Spline €

Pick new data folder | === '-¢3

New data folder:  root:USAXS:'11_09 gianf:S50 3bSSS50 comb:

New Q wave nm | SMR_Qvec
e

New Intensity nm  SMR_Int

New Error name SMR_Error

‘ SAVE |

Intensity [cmql

1 IIIIIIII 1 IIIIIIIl 1 IIIII|_|J 1 IIIIIIII

1 Illllu,l 1 Illllu,l 1 IIIIIIII

ol

O Datal
A Data?
— Result

T Illllﬂ'] T IIIII|T] T llllln] T IIIIIIII T TTTI

T lllII|T|

0.001

0.01
Q[A"]

0.1

1

Mon, New |4 21|, =20

New data were created. These data have absolute calibration from USAXS instrument. They also are still
slit-smeared with the original slit length and can be desmeared or modeled by Irena as slit smeared:
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alela GeneralGraph

llllllll A llllllll

Intensity [cm;1]

4 | |-& s50_3bssss0
10 -& $50_3bSSS50_comb

_I_I_IT""'I_I_I_l'mﬂI T
0.001 0.01
alA'l
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WAXS data processing

Follow same procedure as above, but only two buttons:

® i NI1_15IDDConfigPanel

9ID-C (or 15IDD) Nexus file configuration

pinSAXS : Pilatus short camera in USAXS (use with USAXS)
WAXS : Pilatus short WAXS used with USAXS/SAXS/WAXS configuration

SAXS  :large SAXS camera in the back (only SAXS, no USAXS)
() 151D SAXS

( Open manual

() pinSAXS WAXS

[ Set default methods | | Set Experiment Settings |

Other controls do not apply.
In this case you only need to :
1. Push “Set default methods” and locate the data folder (it will be named by your spec file name with

_waxs attached).

2. Load any data set
3. Push button “Set Experiment settings”

If you need to subtract background, talk to [lavsky@aps.anl.gov as that requires bit more complicated

procedure.
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Beam center/distance fine tuning
Stored beam center and distance between sample and area detector are probably close enough -
experience is that while not perfect, any variability has minimum impact on the data.

Therefore [ suggest using simply the values stored in the nexus file. If you need more precision or are
interested in, there is summary how to refine center an distance at the end of this document.

We can refine them next using measurement of Ag Behenate. Note, that you may have more than one Ag
Behenate measurement if you had multiple “batches” of samples collected. These are likely close together,
so you may choose to use only one setting for all samples, but correct procedure is to optimize Beam
center/distance for every batch independently.

Select “Beam center and Geometry cor.” From “SAS 2D” menu.

AWl Help

Main panel

Beam center and Geometry cor.

Create mask

Find appropriate Ag Behenate data set and hit “Make Image”, select “Log Image?” checkbox in the middle
left of the panel:

Beam center and calibration panel 7) CCDImageForBmCntr:... | 8 M. O) Samp]e Information

Reﬁnement of Beam Center & Calibration LT T O L DU L Aol b e DU Rl 0
( Sclectpatiodata ) File type: (Nexus [%) Tt 1 QANRENED SEEEe EE

|Header information for Behenate3_090.kdf5

E”'A' Users:ilaveky:Dacuments: Experiments: USAXS data: USAXS data:2011:SAXS:20/1-11:11_04._gianf dat.
Select data set to use:
6bSSS100_066.hdf5
6cSSS100_063.hdf5
AgBehenate 067.hdfS
Behenated (190.hdf5
behenate4_109.hdf5
Behenate 075.hdf5
CocoaButtera_091.hdf5
CocoaButterb_099.hdf5
Fmnty? 0OX3 hdfs

DataFileName=11aPPP10_069.hdfS
DataFileType=Nexus

DataFilePath=Prg:Users:ilavsky:Documents:Experiments:USAXS data:USAXS
data:2011:54X5:2011-11:11_09_qgianf dat:
NEXUS_StringDataStartHere

1 - 3 AD_template_| D=$Id: nexus_template.xml 3816 2011-08-10 18:41:53Z j
m definition=Nxsas
end_time="ed Noy 09 23:05:25 2011
A

program_name=NeXus areaDetector
&,/ run_cycle=2011-3
v Make Image ) start_time=Thu Nov 10 01:02:35 2011

title=6bS55100

200

] ] s { Dezinger? A = 3_\\\—"// control:mode=timer
Log image? ™) ¢, i Blank? L Use Geom. corrs? ~ data:description=Pilatus
) Use 7 data:local _name=Pilatus 100K
' BeamCnir I Calibrant I Refinement ‘ 5 se Mast? data:make0=Dectris

f \ data:model =Pilatus
| Zoom to area of attn. beam & fit 2DGauss or Manually guess instrument:name=USAXS

instrument:'1510-D metadata”:APS_run_cycle=2011-3
( Fir 2D G; i ) Read Cursor A instrument:'151D-D metadata’:EmptyFileName=Unknown.hdfS
instrument:'1510-D metadata":EndTime='Wed Nov 09 23:05:25 2011
instrument:'151D-D metadata":.GUPNumber=GUP 23510
step= 1 g instrument:'151D-D metadata”:SampleTitle=6bS55100
instrument:'1510-D metadata’:ScanMacro=11_09_qgianf.dat
step= 1—@ instrument:'1510-D metadata’:StartTime=Thu Nov 10 01:02:35 2011
_ X instrument:'151D-D metadata':User Name=Gianfranco
M Display circle? instrument:aperture:description=USAXSslit
G ~ *I—‘ - instrument:collimator:absorbing_material=Tungsten
Ly instrument:collimator:geometry:shape:shape=nxbox
instrument:collimator:geometry:shape:size=see xsize and ysize
:T‘*“———/j instrument:source:facility_beamline=15ID
‘ 4 instrument:source:facility_name=APS

30

350

]

Beam center X = 85.52

LD

L

L]

Beam center Y = -6.72

400

— | Terrain .,.;]
™ instrument:source:facility_sector=XSD/ChemMatCARS
G B {} instrument:source:facility _station=D
- i . Pt instrument:source:name=Advanced Photon Source Undulator 4, sector 151D-C
| instrument:source:probe=x-ray

Note the red dot and circle at the top is position of the beam center stored in the metadata by beamline
scientist.

Select tab “Calibrant” and you should see:
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_Beam center and calibration panel

sl

YT

CCDImageForBmCntr:... |

( Select path to data )

Select data set to use:

Refinement of Beam Center & Calibration

File ype: (Nexus %)

Pryg:Users:ilaveky: Documents: Experiments: USAXS data: USAXS data; 2011:SAXS:2001-11:11_09_giant dat.

6bSSS100_066.hdf35
6eSSS100_063.hdfs
AgBehenate 067.hdf3
Behenate3 090 hdfs
behenated 109.hdf5
Behenate_075.hdf5
CocoaButtera_091.hdf3
CocoaButterb_099.hdf5
Empty? 0OR3 hdfs

[ MakeImage )

-

@ . = D Dezinger?
Logimage? ) §pir Blank?

rBeamCmr T Calibrant ( Refinement \

‘ Pick calibrant / own param, border lines ‘

Calibram:‘xg behenate 'm*-] Lineout Intg over (pix) = 5 Fl

) Use Geom. corrs?
[ Use Mask?

@ Display?

™ used1? d1=/5838 widh=7 ||
™ used2? a2=29.185 width =7 [l
™ useds? d3=[1946 widh=7 |
M useds? g4=14.595 width=7 [l
™ useds? ds=[11.767 width =7 Fl
o (Terrain [%)
I—O

4007350300

450

October 25,2015

This shows that Ag Behenate is predefined as calibrant. The grey lines of Ag Behenate should be between
the two red lines around the white line. The white line is estimate of position of the diffraction lines using
the distance and beam center from the metadata, two red lines indicate how wide will Nika search for the

peak positions. This should be more or less correct. If higher orders are too weak, you may choose to

uncheck higher orders of the diffractions here (d5, d4 etc.).

Select tab “Refinement” and select “Refine beam center” and “Refine Sa-Det distance”. Run first the
refinement (“Run refinement” button) with “Gauss” selected as “Peak shape function”. If the fitting to
peak profiles starts failing, select “Gausswithslopedback”. Gauss should be more stable, but when

background is significant, the “Gausswithslopedback” may be necessary.
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) () () cCDImageForBmCntr:. ..
d

!q 100 15|

m Center & Calibration
Fille type: (Nexus 1%)

Pryg:Us b Eip UUSAXS data: USAXS data:2001:SAXS:2011-11:11_09_gianf dat
Select data set to use:
6bSSS100_066.hdfS ~

6cSSS100_063.hdf5

AgBehenate_067.hdf3

Behenated (94.hdfs

behenated4_109.hdf5

Behenate_075.hdf5 m

CocoaButtera_091.hdf35 -

CocoaButterb_099.hdf5 23
LEmntv? X3 hdfs b

( Make Image )
2 ) Dezinger?
8 Log image? D Subtr Blank? D Use Geom. corrs?

.
[ Beamcnur | catibrant | Refinement | B tierc

Select what to refine and run | Peak shape function:
™ Refine beam center? BCX=[8552 || BCY=-672 ||
@ Refine Sa-Det distance?  Sa-det distance (mm] | 518.41 [
[ Refine wavelength? gth [A] 073364 |7
() Refine tilts? Horizontal 0.000 [v|  Vertical 0.000 [l
Num sectors = | 360 [l [ Display in image?
C Run ) € Return back )
_ [Terrain 9‘ 2
Q) a: ¥ pnt
—C) [e: pnt

N

After fitting, history are will contain message with achieved chi-squared. Now select checkbox “Refine
tilts” and run again. The chi-squared should improve somehow, there are likely tilts (about 0.5 deg
horizontal, 4.5 deg vertical in my case):

28 ) O M ccbimageForBmCntr:...

efinement of Beam Center & Calibration
File type: (Nexus %)

Prg:Users:ilavsky: Documensy: Experiments: USAXY dasta: USAXS duata: 2011:SANS:2011-15:11_09_gianf dat:

Select data set to use:

G6bSSS100_066.hdf5 r

6¢SSS100_063.hdfs

AgBehenate 067.hdf3

Behenate3 090:hdfs

behenated_109.hdf5

Behenate 075.hdf5 m
vy
| v

CocoaButtera_091.hdf5
CocoaButterb_099.hdf5

E 2 083 hdfS Make Image )
3 ) Dezinger? = \—_/

g Log image? (] Subtr Blank? ) Use Geom. comrs? 4
9
| Beamcour | catibrant [ Refinement | £ etk

Select what to refine and run | Peak shape function: @
™ Refine beam center?  BC X = 85.50 Fl Bey=[wsm |F]
E Refine Sa-Det distance? Sa-det distance [mm] | 516.62 E
[ Refine wavelength? Wavelength [A] 0.73364 I?]
™ Refine tilts? Horizontal 0472 [7|  Vertical | 4.445 [l g
Num sectors = 360 E] ) Display in image?

e

( Run ) C Return back ) <
— 'Terrain B /4
—_—{

This is done... You now have the best geometry parameters you can have for the batch of data the AG
Behenate file is associated with. Close the panel, Sample_Information notebook, and image.
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Select what data to use...

Unless you are real expert, use default values here. Nika will create fake “slit smeared” data which can be
merged directly with SMR data from Indra (USAXS).

OK, here comes the fun.

1. Area detector data can be reduced as pinhole collimated by doing sector average. Predefined
sector is +/-10 degrees around 270 degrees direction (that is vertically down from beam center in Nika
notation). These data use as much high-q data as possible reducing the noise, but they are noisy at low-q
as number of bins used there is small. They are by default log-binned in Q, further reducing the number of
points and therefore noise. NOTE: if you have diffraction lines and want to get high-q resolution, you need
to select “Max num points” on the “Sectors” tab to avoid log-binning in q.

2. Area detector data can also be reduced in “Slit smeared” configuration by using lineProf tool
around the 270 degrees direction over width of about the slit length. This uses lot more points at low-q
but much less points at high g. This tool also cannot be used to bin q scale logarithmically.

See the difference in the images when you add the lines using “Display sects/Lines?” on the main panel.

M ™ M cCbimageToConvert...
100 150
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The slit smeared data can be merged with USAXS SMR data directly, the pinhole data can be merged with
the desmeared data only...

So here comes the trick. If you choose “Create Smeared data” checkbox on the 15ID-D Nexus file
configuration panel, Nika will generate both of the data listed above and merge them together by using
the smeared data at q values smaller than 3*slit length and pinhole data at q values higher than 3*slit
length. These data should have the best of both Worlds here: smeared data at low q values to enable
merging with SMR USAXS data and lowest noise at high q...

AN~ NI1_151DDConfigPanel J

15ID-D Nexus file configuration

pinSAXS, Pilatus short camera in USAXS (___ Open 15IDD manual
Set default methods ) (" Set Experiment Settings |
Slit length 10029077 :_ ( Set Slit Legnth

Create bad pix mask

@ Create Smeared Data (] Delete temp Data

[ Force transmission verification?

If you select “Delete temp Data” checkbox, the sector and line profile data will be deleted, reducing
amount of data created and therefore clutter. On the other hand, if you want to see differences, you can
uncheck it and look at the different data created.

“Force Transmission verification” - since not all samples are homogeneous and USAXS beam size is
typically larger than pinSAXS one, the transmission for USAXS and pinSAXS MAY be different. However,
we measure ONLY USAXS transmission... To enable user to modify (aka: try, fudge,...) modification of the
transmission, here is checkbox which will force user dialog for transmission for each sample when the
sample is being reduced. The following window will then appear for each sample:

Confirm/modify USAXS transmission, need value between 0 and 1 ]

Found transmission value of = 1
0.962619660865075 ]

" R ETe—————, A —————————»
( Cancel ) Continue ( Help )

Use when needed. Carefully...
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Force checkboxes...

If you have many different Empty/Blanks and need to keep track that you are using the same in pinSAXS
as USAXS, you can check “Force ..” checkboxes and then text located at the end of these instructions
applies...

Here we take advantage of the fact, that Nika can look up various parameters from USAXS data reduction
and therefore can be helpful.

Select file you want to reduce. Then hit “Convert sel. Files 1 at time” button on main panel.
If Nika finds wrong empty (or no empty at all) it will put out dialog:

Wrong Empty data set found

SAXS Empty : does NOT match
0 USAXS Blank : EmptySSS1, do you want to:

[Yes] = select USAXS Matching image
[No] = use current :
[Cancel] = cancel?

Yes
( h 7 S\
( No ) [ Cancel
Ne— A ———

Nika is here using name of the USAXS blank name and compares with the empty 2D file loaded. It cleans
up extension and order number, also can remove _XYZs which is used by some users to indicate different
exposure times. Nika will also check, how many similarly named images are there in the current folder
and put out the dialog, if the selection is not unique.

You choices are to load proper image, keep current or abort in case you are really confused by now.

Choose “Yes” to load proper empty file and dialog is presented:
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SAXS select empty file (USAXS name is EmptySSS1) :

i Select Empty file for 1aSS510_054.hdfS

v EmptySSS1_068.hdfs
EmptySSS1_053.hdfS

———-All files--- N
11aPPP10_069.hdfs =
11bPPP10_077.hdfS Indu
12aPPP30_070.hdfs ;

12bPPP30_078.hdf5
13aPPP50_071.hdfS
13bPPP50_079.hdfS
14aPPP70_072.hdfS
14bPPP70_080.hdf5
15aPPP90_073.hdfS
15bPPP90_081.hdfS
16aPPP100_074.hdfS 3

16cPPP100_082.hdf5 5

as we

Note, that the most likely 2D data sets, matching the USAXS blank name are presented at the top. Just to
make sure, all 2D data sets are presented below.

Select the right 2D data for empty and it is loaded.

Note: if you do not get dialog for empty data set, it means that Nika code has decided that the current
empty name matches sufficiently the name of the USAXS blank. There is no guarantee that this is correct,
but I think it would become very annoying to add more dialogs here.

Note that in the history area are records of what was found and used:

Loaded following wave: root:Packages:NexusImport:'11aPPP10_069.hdf5":data

Loaded file 11aPPP10_069.hdf5

For sample : 11aPPP10_069.hdf5 has been found USAXS transmission = 0.93608 in folder :
root:USAXS:'11_09 _gianf:585_11aPPP10:

This enables to process large number of data sets quickly and efficiently, as the code is keeping empty file
selection under control and is getting transmissions automatically.

[f the USAXS data cannot be found, the code will present dialog to user asking for transmission values.

Here are some data which users measured and which were processed by suing this code:
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