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Exploring the very small

Data Acquisition and Reduction

o i i * Good alignment of holder and
ObJeCtlve selection of geometry
Obtain 1D Scattering curves — Ifincorrect, both can create extra
background to data

from 2D patterns of best
Selecting camera configuration to have

uality possible, ready to
q yp y best instrumental function
analyze. Theses curves may _  Appropriate Distance

have : — Adequate slits configuration
— Correct sample thickness

- Good sample signal
. * Properly do the calibrations and
- Low background noise subtractions

A . d — Exposure time and transmisison
- Appropriate g-range an — Sample-to-detector distance

enough angu|ar Span — Absolute Intensity

» Perform careful SAXS experiment and
correct data treatment
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Experiment Overview

Preparing the
Experiment

- Select the instrument and
choose energy (wavelength )
and tube power

- Choose detector(s)

- Select and set sample-to-
detector distance (SD)

- Choose sample holder and
sample environment

- Select the slit configuration
(mirror, HiRes, HiFlux,...)

- Do a sample holder alignment
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Data acquisition

* Measure Calibrants:
- Direct Beam
- Silver Behenate
- Glassy Carbon
- Empty

* Measure sample(s)

* Extra Measurements:
- Windows or emtpy
containers (empty cuvette)
- Buffer or solution

Data reduction

* Make angular averages of data

* Calculate sample-to-detetctor
distance and center of the beam

* Subtract the background of
camera or sample buffer or empty
cuvette

* Normalization to: Exposure time,
Transmission and Absolute
Intensity (if necessary)

Data analysis

* Modellisation and fit of 1-dimensional data (curves)

SAXS Data Acquisition and Reduction
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Data acquisition and treatment

1) Measure calibrants and direct beam to do
Angular Integrations (transforms 2D into 1D)
Need the distance SD
Need center of beam
Need to calculate g-vector
2) Measure sample and empties
3) Measure transmissions of sample and empties
4) Normalize to exposure time and transmission

5) Subtract the empties

6) Save the data for analyze

SAXS Data Acquisition and Reduction 4 .



¥ xenocs

Exploring the very small

Preparing and Making a Measurement

Prior to measurement

* Fixed Instrument (Xeuss)
Multilayer, collimating mirrors
Energy and tube power

* Select Detector type
SAXS, WAXS or both

* Selection of sample holder
Large choice for Xeuss

* Selection of slit collimation and flux.
Double set of slits with motorized
independent blades

* Selection of distance sample-to-detector.
Modular camera length

* Select Exposure time
Noise and statistics

SAXS Data Acquisition and Reduction 5 .
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Experiment set-up

Xeuss

« Undulator synchrotron source at approximately 50m from
the sample. Beam monochromatized to a wavelength of 0.1

e Cu micro source 8 keV.

« Pencil beam 800 x 800 um or 500 x 500 .um nm —or an energy of 12 keV.

« Two-dimensional Hybrid pixel detector situated at 0.1to 6 « Pencil beam 200 x 200 pm.

m from the sample. « Two-dimensional CCD detector situated at 3-10 m from the
« Flux ~40 Mph/s sample.

« Scan steps in Z and X and rotation « Flux very high

« Scan steps in Z and Y 1-0.25 mm.

SAXS Data Acquisition and Reduction 6 .
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Selecting the sample-to-detector Distance

Q. Is defined by 4rsinb... Q,., absolute, is defined 47sSin 6@
the beamstop and min — min by the exit window. Q,,,,, max — e
the divergency A defined by the farest A

edge of the detector.

dmin :Zﬂ-/Qmax dmax :Zﬂ/Qmin

Tube exit window

SD

SAXS Data Acquisition and Reduction
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Q-range (aprox.) as function of SD distance

Beam on geometrical center of detector and beamstop

Characteristic
m e “m'"‘“m” Dimension [m]

2485 0.042 2.21 from 2.8 to 150

1190 [- 0.085 4.58 from 1.4 to 73

538 [] 0.18 9.8 from 0.64 to 34

360 0.27 14.2 from 0.44 to 23
Cu radiation

Fil ——— SAXS 1m20
——— SAXS 0m50
SAXS 0

10" 10° 10'

qlnm™
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Select Appropriate Sample holder

GiSAXS Alignment too Linkam temperature

SAXS Data Acquisition and Reduction 9 .
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X-ray energy and sample thickness

* Optimal thickness 10 >
Are we going through? Is the L‘ [ ebsopton=Ae*
energy enough? =1 i L Saerd I=nt?ert13ity
Absorption exp(-pt) g 4 : Example -
i3l . p=05cm* |
How much the radiation is _ A=10;81
absorbed? Scattering is linear with 1/ h=2 cm

thickness

thickness [cm]

* Fluorescence.Is Cu radiation ok
if sample contains iron?

Optimal thickness : 1/u

Fluorescence (resonant) gives high m : function of radiation energy and atomic number
background level andspoils o
scattering signal (non-resonant). Cu Radiation and Carbon: 1/p="1 mm

SAXS Data Acquisition and Reduction 10 .
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Choice of Slits — Instrumental Function
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Slits and Flux

Two set of slits S1 and S2. Every slit set consists of 4
independent blades. Apertures are usually squared, but
asymmetrical geometries are also possible.

- Close the slits for High Resolution (HR) and better resolution.
Flux drops. Instrumental function thinner.

- Open the slits for High Flux (HF). But divergency increases.
Instrumental function widens.

Compromise between flux and resolution!

SAXS Data Acquisition and Reduction 12 .
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Slits and Flux

Ultra-high Resolution 0.3x0.3 0.25x0.25 0.097
HR High Resolution 0.6x0.6 0.5x0.5 0.39
HF High Flux 1.2x1.2 0.8x0.8 1.00
VHF Very high Flux 1.5x1.5 1.0x1.0 --
FO Full Open 8.0x8.0 8.0x8.0 No collimation

1 Relative to High Flux

0.25

Relative size - - =

SAXS Data Acquisition and Reduction
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Preparing a Measurement

I Calibration

Empty camera

Ag Behenate

* For distance calibration and
g-vector construction

Glassy carbon

* Forabsolute intensity
normalization and creation
of mask (shadows)

Direct Beam

* For center determination of
the center of the beam

SAXS Data Acquisition and Reduction 14 .
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Data Acquisition

software
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saxs 1

non: Peak at 0.6 is 979, COM at -0,12482,
FURM is 2.4872 at -0.11733,

(<
(®
&

X

Config Print Help X @ Newplot

Fit scan 2.1 of saxs_20130213.1cg] ;y e » -
Height : o Height — Eile Mindow Graph Maths Scan Help
Fit theory : Back, & Slit - Y scaling 1.0 9
Parameters| Estimation | Fit result | Signa | Restrains  |Min or P - —
Constant | B1,3591665119| 77.552361353| 043782609838 FREE  — yl se 20 Counters ] Eilss: R — Pesk : S |
) ; S 5 !
[ 1.11143658335] 0.299363118312 + File :jsaxs_20130213,log Scan @ 2.1 Fuhm & 4719 at::
7 X [0. — ; - g E
Slope  ]0.02526819400086 | 1.11143658335| 0,229363118312 FREE E: S il H: [0.0000 K: [0.0000 L: [0.0000 |Con [-0.1248
Heightl [~ 897.485910815 | 880.915536247 0.623272711907  FREE — 8 [ L.1 tinescan 10,
p— i | 2.1 ascan x -2.2 1.8 20 0.1 o
Positionl =0.0999995 |-0. 116675980544 000392253709869 FREE = o
— e i ™
Fuhnl 2.2| 2.44951254505/000790551698033  POSITIVE  — &l J i
Bean Fuhni [0.571428571429 | 0.494619447314|.00125006232225  POSITIVE  — N o q
o
& 300
<
ol L 1
. 4 1.1 2
N
-
] S |
+ 600
[Fit. state : Chi sqr : 249,566907014 z
=}
Estinate Start fit = i
-
o) 400
b
=}
S 4
o
<
=}
= 200
- K\_.
7 T i T J T i T 1
i -2 -1 0 1
X 2.1
- Standard — -Monitor 2,1 ~4-Honitor 2,1 (fitd>
Current 3 [2.1 = ——— ]
v ﬂ ey ¥ 2.1[0.4007 Monitor 2,1[195.5732
Monitor [Ready.

Software for aligment aid. Performs
calculations and fits models to
transmission cyurves from aligment

processes. — ' i

_ﬂ Hokular 5 {7{ NewPlot |[Kspecit ] Kimage 002 | Kimage 004¢ || xTerm
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PEC front-end graphical inter

JX xenocs

face / SPECfe

Both command-line and

X
File Edit Graph Scans Commands Help

graphical interface control.

Clear
Reference

Prev
Scan

Next

Autoscale
Scan

Save
Legend Reference

Close |
Shutter

Xenocs Interface to Spec // specfe 1.5.32
Datafile: /home/saxs/data/saxs_20130529.log

Print

Scan 31

Status:

Graph 1 I Graph2 | Scan Data | Scan List | Motors/Counters [ Collimation [ Sample | Detector | Acquisition | Shutter |

Graph 1

[V AUTO LOAD DATA  Spec is:-

~@- Monitor
~@- Monitor

X:0.94773 Y1: 0.523504

Xenocs

f

[ Current Scan I Reference [
Column|X _[Y1 [¥2 |Colour
ime I

2 -
=

B!

Epoch
Seconds
Detector
Dectris
Linkam
Monitor
Monitor

~/soft_For_saxs/specfe/specfe-xenocs_dist : wish

ks  Settings Help

W N R N
<< T 117171

EEmER
NEDENE

Hot Line 576-1
h changes for inf it

spec
c http: /. certif.com for

t chang

Browse tc iplete d

fe

Exploring the very smal

~fsoft_for_saxs/specfe/specfe-xenocs_dist : wish

—

A NewPlot K Specfit K temp.tif K tux K camserver
I I J

SAXS Data Acquisition and Reduction




Counting

A
File Edit Graph Scans Commands Help

Prev Next
Scan Scan

Save Clear Open

Ednt Reference Reference Shutter

{
Legend Autoscale
Xenocs Interface to Spec // specfe 1.5.32

Status: Scan 31 Datafile: /home/saxs/data/saxs_20130529 log

Graph1 ‘ Graph2 [ Scan Data ‘ ScanLIsl‘ Motors/Counters I Collimation ‘ Sample

Counters ] Collimation ] Sample | Detector ] detx-detz |

Channels
Name
Seconds
Monitor

gtector

Detector ‘ AcY

|

Close

Shutter v AUTO LOAD DATA

isition ‘ Shutter ‘

11 Sec
~Channels-
Name mne Value

Spec is: | Ready

JAeN0CS]

Fri May 31

S nds
Monitor

o=

) O

O C

Jsoft_for_saxs/specFe/specfe-xenocs_dist : wish

File Edit View Bookmarks Settilis Help

~Jsoft_for_saxs/specfe/specfe-xenocs_dist : wish

Seconds sec |1
Monitor mon 554008

Detector det [0

Exploring the very small
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SPECfe

e High flux (HF). Nominal aperture.
S11.2mm/S20.8 mm
Slit collimation and Flux e High resolution (HR).
$10.6 mm/S20.5mm
Slits are smaller and but the flux is
much reduced.

K & specfe
File Edit Graph Scans Commands Help

; Prev Next Save Clear Close : -
Abmrr Print Sean Soan Legend | Autoscale Retirarce || Befitcace - Shutter v AUTO LOAD DATA  Spec is:

Xenocs Interface to Spec /f specfe 1.5.32 A
Status: Scan 33 Datafile: /home/saxs/data/saxs 20130529.log Xe n 0 c s

Graph 1 | Graph 2 | Scan Data | Scan List | Motors/Counters | calinaﬂonl Sample I Detector | Acqulsmonl Shutter |

~51 52 Final Gap : |2 Center | Auto alignment.

renter Beam

Predefined Collimation Mode
apertures High Resol. | High Flux |  Full open |
~Slits
Vert.Gap Hor. Gap  Vert.Off Hor. Off
-Any aperture S1 [1.20 x [1.20 -0.00 [0.00 M
- Asymmetry 52 [0.80 x [0.80 -0.00 -0.00 Move
=
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SPECfe

1) Insert the PINdiode (if needed)
2) Open the shutter

Sample holder alignment 3) Scan the appropriate motor
X G OF)
File Edit Graph Scans Commands Help \ |

: Prev Next Save (et Close =
ABGrEN  Print el [Baes Legend | Autoscale Wb iarce | Reboraice - Shutter [V AUTO LOAD DATA  Spec |s.-
Xenocs Interface to Spec // specfe 1.5.32 .
Status: Datafile: /dev/null Xe n 0 C s
| Detector | Acquiston |
rCam Position
“/CAMIN l CAMOUT l WAXIN | WAXOUT l
g
v
~Sample Motors
Name mne Pos Step Size
T thio Move ] Step - ‘ Step + I 1.0 g Settings...
X X [13.8 Move ] Step - l Step + ’ 0.1 ﬂ Settings...
z z 3.91 Move ] Step - l Step + I 0.1 fl Settings...
M cam [-5.32 Move l Step - ‘ Step + | 1.0 g Settings...
l—Alignment
; afl Al 0 Al Al
| : /otor th —| Start [0 3 Finish |0 3 Intervals 3 Time [0 S Scan
|
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Sample holder alignment

Transmission curves of sample holder across the beam.
Motor Scan Intensity of beam measured with PIN diode, as function of motor position.

iode a/‘\\ ‘!/\\
—) ___}
X ) 4
x
> E e Full Empty V V
> —>
) {

!

Hole

Capillary

) Eiode
Edge

SAXS Data Acquisition and Reduction
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Sample holder alignment

5-hole holder

X @ saxs 1 &)
det: Peak at -11.662 iz 24471, COM at -2.5057,
Scan 24 FUHM is 2.4466 at -11,901,
et
25000

TR

20000 | ' =
4

15000 | 1 1 'm. 1 48

10000 | 4

5000 | ' i

0 J ‘Lp-n-« | ] g ——— | -L-—pJ- G

K -30 -18 -6 6 18 30 |
=t

* Image of the 5-hole powder sample holder. * Transmission plot of the intensity of the beam across the 5-hole powder

* Arrow marks position of a sample in the holder. sample holder. Five peaks represent the five holes.

* At the arrow position, the hole with sample appears to absorb more x-ray
that empty holder, as expected.
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SAXS beamstop alignment

I SAXS

Pixel size: 172 um
Motor shift = Apixel x0.172 mm

180 Motors:

160

140

120
= 100
=

bsx (beamstop horizontal)
bsz (beamstop vertical)

60
40
20

O 20 100 150 ‘
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SPECfe

Data files Binary file : *.edf (ESRF Data Files)
ASCIl header in the file between curly brackets {}

{

EDF_DataBlockID = 1.Image.Psd ; bsx = 2.59301 ;
EDF_BinarySize = 1206272 ; bsz = 0.97 ;
EDF_HeaderSize = 8192 ; cam = 100.975 ;

ByteOrder = LowByteFirst ; Compression = None ;
DataType = SignedInteger ; count_time = 60.000000000 ;
Dim_1 = 487 ; Date = Wed Feb 5 18:16:26
Dim_2 = 619 ; 2014 ,;

title = virtual_detector_001_0_00009.edf ; detx = -25 ;

Intensityl = 1 ; detz = -25 ;

ExposureTime = 60 ; Image =1;

Dummy = -10 ; run =0 ;
DDummy = 0.1 ; slbot = 0.6 ;

Offset_1 =0 ; slhl = 0.6 ;

Offset_2 =0 ; slhr = 0.6 ;

Center_1 = 380.56 ; sltop = 0.600003 ;
Center_2 = 183.98 ; s2bot = 0.4 ;

PSize_1 = 0.000172 ; s2hl = 0.4 ;

PSize_2 = 0.000172 ; s2hr = 0.4 ;
SampleDistance = 1.04322 ; s2top = 0.4 ;

Wavelength = 1.5411le-10 ; SaxsDataVersion = 2.40 ;
RasterOrientation = 1 ; Size = 1206272 ;
Detector = 1656726 ; th = 90 ;

History-1 = saxs_mac -p +pass -omod n -ildis 1.04322 -ilwvl VersionNumber = 0.10 ;
1.5411e-10 -ilcen 244.65 513.13 -type SignedInteger x = -19.2 ;
/data@/images/external/virtual_detector_001/virtual_detector_601 z=-1.4 ;

_©_00009.edf Temperature = 20.3
/data@/images/external/virtual_detector_001/virtual_detector_001 }

_©_00009.edftmp ;

HeaderID = EH:000001:000000:000000 ;

SAXS Data Acquisition and Reduction 24 .



Making the actual measurement

I Sample(s)

e Measurement of :

Empty cuvette (buffer or
solution)

Sample in its cuvette orin
its buffer or solution

Transmissions

¥ xenocs
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Data Reduction

1) Measure calibrants and direct beam to do
Angular Integrations (transforms 2D into 1D)
Need the distance SD
Need center of beam
Need to calculate g-vector
2) Measure sample and empties
3) Measure transmissions of sample and empties
4) Normalize to exposure time and transmission

5) Subtract the empties

6) Save the data for analyze

SAXS Data Acquisition and Reduction 27 .
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Angular Integration

AgBeh - short SAXS

T T =
xe0000_0_00019.dat []

2D images into 1D curves

Diffraction pattern

600
Scattering
vector
500
400 F
~‘ Ima“ Qm™
- Coordinate
& 300}
Z .
i r Motor
200 | .
| coordinates
. 1
\. 1 -
100 ~ I ”
M '
AN R X
Q°
y sample
0 100 200 | 300 400
pixel
X-ray
beam
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Quick guide to FOXTROT Data Reduction

Foxtrot environment

p—rey )
Foxtrot 3.0.35 (2014-06-26 18:52:20) (== |

File [ Edit Image ¢ Tools 7% Operations [i] Display 9
ﬁ Image Toolbar ﬁ Operation Toolbar
=1l == — — [
l; Ql Operaﬁon:|lntegral |V|E Macm:| hl»l“aﬁf0|vl S  [— o o — ] e " E— — —— ] E— — — e — — |’|_1
I Global result I Projected center by click | 5% operation Tree ("GP Results ©© | :#*Result curves |#4 Fit Result Params
[0 Show Projected center ¥ [2Z] Fit max size ||:||O|@|®| |k|{'j| = ‘ No data
Files " selected Image Operations
ES525
cl sl
[ test N300-399 52420
20315 No Fit
No data
26210
13105
| 0
Mode: Pixels
Zoom: 3200% axes: [ouf] % Average/Substract and Fit
[ Image Stack - :
7 Image Stack OperaﬁonihverageSpectrums |' || | - Average | | « 0K |
z [ ] Enahlo Cit Do Lit o P incLit |-
] v {] Il |
= Logs
[% Clear log| @ save log| | ) Save log as..|
|
e, R PRERERRERR_R_RDP——_—_—— — — —————
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Quick guide to FOXTROT Data Reduction

;ﬂ Image Toolbar

IPx Q Operation:
I Global result
[J Show Proje

Files

M ch

] ol
|| test N300-399

=3 c
[ test N300-399

o [Boste 8
4| =5 apps ] mingw 3 Program
| ] atsas [ MSOCache [C3 Python2

] cygwinGa 1 New folder [ sasfit_0.

T dell [C] OSCE_DEBUG [ sasfit_0.

] Drivers ] PerfLogs 3 SAXSutil

[ Foxtrot =3 Program Files [ Software

] Intel 3 Program Files {x86) I Ta

4] Il [ IC

Folder name: |cﬂ |

Files of Type: |AllFiles [~]

Zoom: 3200% axes: [ouf]

Mode: Pixels

|| Image Stack

[4]

| »

[ Image Stack

=| Logs

Selection of file / two clicks

'59 Image Toolbar

[= File E7 Edit [ Image %< Tools 7% Operations [i] Display 9@

[Pe o]
[J Global result

[T Show Projected center

¥ 2| Fit max size

Operation: |Integral 'lEﬁ Macro: hlh} Macro v| m

[0 Projected center by click

glojgle] [k[8]

Files

WA20140626 3

' § Selected Image

-7 W-120140626

>+ 30140626_0_00024.adf
2 50140626_1_00024 edf
2 20140626_0_00023.edf
2 50140626_1_00023.edf
=2 20140626_0_00022 edf
>+ 30140626_1_00022 adf
-#* 20140626_0_00021.edf
2 D0140626_1_00021.edf
2 50140626_0_00020.edf
=4 20140626_1_00020.edf
2+ 20140626_0_00019.adf
> 50140626_1_00019 edf
2 D0140626_0_00018.edf
2 50140626_1_00018.edf
=2 20140626_0_00017.edf
4 20140626_1_00017.edf
>4 50140626_0_00016.edf
2 20140626_1_00016.edf
>+ 30140626_0_00015.df
=2 20140626_1_00015.edf
2 50140626_0_00014.edf
2 50140626_1_00014 edf
2 20140626_0_00013.edf
>+ 30140626_1_00013.df

A ]

| »

[4]

30425

a 160

a

24340
195

18255
310

12170
465

6085

620

Mode: Pixels
20140626_0_00021.edf. img{0}
Zoom: 34.410% axes: [out]

|| Image Stack
[ Image Stack
X
0

=| Logs
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Quick guide to FOXTROT Data Reduction

Changing scale of image

| IEETTTTEEE

[ File E3 Edit image ¢ Tools ;% Operations [i] Display

& Image Toolbar

Eﬂ 0peration:|lntegral |v @ Macro:| Eg.l hg.lldacro | '|E| =
[0 Global result [J Projected center by click [
) @ Fit max size

Opening other file (different size)
[ rorvors035 ooreoszs 220

[ File [ Edit image ¢ Tools ;% Operations [i| Display %

& image Toolbar

I;il Operation:|lntegral |v @ Macro:| E’i‘l hgll.!acro |v||
[J Global result [J Projected center by click

=) |E| Fit max size

[0 Show Projected center 1 Show Projected center ||:||O|@|®| | ks | {'j|

sloz[e] [k[b]

4]
4]

Files " Selected Image

ety [ W120140626 B
2 20140626_0_00024.edf 100 fi
2 20140626_1_00024.edf -

1000 2= 90140626_0_00023 edf
2 90140626_1_00023.edf
> 20140626_0_00022.edf
2 20140626_1_00022.edf
100 2% 50140626_0_00021.edf
2 90140626_1_00021.edf
2 20140626_0_00020.edf L
10 <=* 20140626_1_00020.edf
2 90140626_0_00019.df

Files {#¥ selected Image

[ wizoreoszs ][] | | o e =

9 WA20140626 B
2= 50140626_0_00024.edf
2= 90140626_1_00024.edf
=% 90140626_0_00023.edf
2= 30140626_1_00023.edf
2= 20140626_0_00022.edf
2= 50140626_1_00022.edf
2= 50140626_0_00021.edf
2= 90140626_1_00021.edf .
2 20140626_0_00020.edf L
2= 50140626_1_00020.edf
2= 90140626_0_00019.edf

133

310

520

> 20140626_1_00019.edf
> 20140626_0_00018.edf
24 90140626_1_00018.edf
2 20140626_0_00017.edf

2 90140626_1_00019.edf
2 20140626_0_00018.edf
2# 50140626_1_00018.edf
2 90140626_0_00017.edf

4

D

Mode: Pixels

N —
2 20140626_1_00017.edf Fit parameters . = = 20140626_1_00017 edf 20140626_1_00020.edf img{0}
> 20140626_0_00016.edf ># 20140626_0_00016.edf Zoom: 43532% axes: [ou]
p= 20140525:1:0[}015_edf _2 T Auto fit ¥ Log Scale Clase 2= 90140626_1_00016.edf C .
># 20140626_0_00015.edf | | Fit min: 2= 20140626_0_00015.edf -
2= 90140626_1_00015.edf ! > 20140626_1_00015.edf \[| Image Stack i
222 20140626_0_00014.edf Fit max: §20140525_0_00014.edf [ Image Stack
2 20140626_1_00014.edf - 20140626_1_00014.edf
~ - : PP - - 1 )
o 222 20140626_0_00013.edf LA
d20140525_u_00013.em ar g 20140625_0_00013 o0k ||
A ] [*] ] [»]
=| Logs =| Logs
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Quick guide to FOXTROT Data Reduction

Edit context data (partially read from header) used for Angular Integration

F Foxtrot 3.0.35 (2014-06-26 18:52:20)

Bias: 0

t| Fil | Image ools =+'4— perations |[o isplay
File Edit I Tools % Operations [i] Displa: .
.
Operation Toolbar G a I n . 1
<l = 1 IO e B I I ] I I ] I I I ] I I ] [ 5
.|Integral |V|K£ Macro:| ki,lhg.ll.lacro|v|| B | [¥]
=| g* Parameters |
[T Global result [ Projected center by click J — t Result Params
¥ Show Projected center ¥ 22 Fit max size ||:I|Q|g|®| |Q|{'j| =
[ |1 Edit context data
Files ¥ selected Image - -
Name Souwrce value Custom value Override value Effective value
; li = 0 160
1120140626 . Bias No value 1] 1]
[ WA20140626 |~ 10000
2# 20140626_0_00024.edf Projected center X s [ o m| 24181
2# 50140626_1_00024.edf fle
=% 20140626._0_00023 edf 1T Projected center Z 519.89 0 O 519.89
=#* 30140626_1_00023.edf . 4
= 20140626_0_00022.edf =\ 1o Detta() ~ MNovawe | 0 u Y No Fit
=% 20140626_1_00022.edf Detta affect (¢ Novale [ 4 O .
ﬁznmua%_u_nnuzmem i =) ovale | 0
20140626_1_00021 edf 465 ) T
ﬁ 20140626_0_00020.edf | | Detector based uncertainty (ADU) No value 0 O o
20140626_1_00020 edf 10 _
- - Distal 62282 0 622.82
gznmua%_u_nnmg.em - TR U
20140626_1_00019 edf )
- Exposure Time (ms 60.00 50000 0
= 30140626_0_00018.edf pa . G
2= 50140626_1_00018.edf 1 — Novawe [ 1] I
= 20140626_0_00017.edf Mode: Pixels
ﬁ 20140626_1_00017 edf 20140626_0_00020 edf. img{0} Pixel Size (pm) 172.00 4128 O 172.00
20140626_0_00016 edf
- Zoom: 34.410% axes: [out]
2# 20140626_1_00016.edf Shutter Close Delay (ms) No value 0 O 0
=% 20140626_0_00015.2df .
=# 20140626_1_00015.edf IR T SRS i Wave length (K} 15413 0 O 15413
=* 30140626_0_00014.edf [ Image Stack
>=* 30140626_1_00014.edf X Bin 1 1 O 1
=% 20140626_0_00013.adf - A !
= 20140626_1_00013.edf = A |') Y Bin 1 1 O 1 -
] ] [¥]
& cancel
=| Logs L )

%> clear tog| | & Save log| | £ Savelog as...
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Quick guide to FOXTROT Data Reduction

Building a mask

EJ Foxtrot 3.0.35 (2014-06-26 18:52:20)

;3 Image Toolbar

(& File EZ Edit []Image 3¢ Tools ;% Operaf

v 2% Fit max size

IJ Global result
™ [¢2] Fit max size

IPx Ql Operation:|lntegra|

[0 Projected center by click

| - @ Macro: @M@I

¥ Show Projected center

DIoIg[@] [k[o] [X]a] [o] (=[]

@[ [ B[] [«

[%] (@] (5]

(]

Files

' ¥ selected Image

134 173 210
450

-3 W:\20140626
2 20140626_0_00024.edf
% 20140626_1_00024.edf
22 0140626_0_00023.edf
% 20140626_1_00023.edf
2% 20140626_0_00022.edf
2#2 90140626_1_00022.edf
% 20140626_0_00021.edf
% 20140626_1_00021.edf
-+ 20140626_0_00020.edf
2% 20140626_1_00020.edf
=% 0140626_0_00019.edf
2 20140626_1_00019.edf
% 20140626_0_00018.edf
2= 90140626_1_00018.edf
2% 20140626_0_00017.edf
2% 20140626_1_00017.edf
2% 90140626_0_00016.edf
% 20140626_1_00016.edf
2% 20140626_0_00015.edf
2#% 90140626_1_00015.edf
% 20140626_0_00014.edf

-

«Ju]

2= 9014026 1 ﬂﬂﬂ‘ld.ml‘lf
4

450

310

240

a7l

10000

1000

100

Mode: Pixels

20140626_0_00020.edf. img{0}
Zoom: 150% axes: [208.00, 569.00] =10

[ Image Stack

|| Image Stack

v

X

0

nocs

Exploring the very small

I Global result

¥ [23 Fit max size

&= [w| [B[P] [«]«]%]

' selected Image

Files
9 w20140626 =

=# 90140626_0_00024.edf
% 90140626_1_00024.edf
2 90140626_0_00023.edf
=% 90140626_1_00023.edf
=# 90140626_0_00022.edf
= 90140626_1_00022.edf
2 90140626_0_00021.edf
=% 90140626_1_00021.edf
-=* 90140626_0_00020.edf
> 90140626_1_00020.edf
= 90140626_0_00019.edf
2= 90140626_1_00019.edf
=* 90140626_0_00018.edf
> 90140626_1_00018.edf
2% 90140626_0_00017.edf
2= 90140626_1_00017.edf
=# 90140626_0_00016.edf
2 20140626_1_00016.edf
2% 90140626_0_00015.edf
2= 90140626_1_00015.edf
>=# 90140626_0_00014.edf

= Logs

[4]

|¢T 20140626 1 00014 Prl‘lf
40 4

154 175 210
450

430

510

540

570

10000

1000

100

20140626_0_00020.edf. img{0}

Zoom: 150% axes: [out]

Mode: Pixels

[ Image Stack

[ Image Stack

(
o
0

- Logs
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Quick guide to FOXTROT Data Reduction

Building a mask / Threshold mask
s onoenien MR =

[Z] File [ Edit Image 3¢ Tools T Operations [i] Display %
:ﬁ Image Toolbar &) Parameters™
=
IPx Ql 0peration:|lntegral |'|K£ Macro:| E‘g.lhgluacro|v|| m |
¥ Close
[0 Global result [J Projected center by click ¥ Show Projected center r L.,Z‘ T Circle Gathering r : T o |

M@Fﬂmusize |D|O|g|®||%|{b||%|b&| |N|%| B 1 Threshold bounds:

Threshold Mask =
(& Fiies LISl " Mask all pixels with values:

w% T - smaller than O (blind stripes)
: - Bigger than 1000 (cosmics)

1]

10000

2% 20140626_0_00024. edf 125
2% 20140626_1_00024. edf
> 50140626_0_00023.edf
> 20140626_1_00023.edf
> 20140626_0_00022.edf
2 20140626_1_00022.edf
> 20140626_0_00021.edf 375
> 50140626_1_00021.edf
<= 20140626_0_00020.edf
2= 20140626_1_00020.edf 00
2= 20140626_0_00019.edf
= 20140626_1_00019.edf
2= 30140626_0_00018.edf
2= 30140626_1_00018.edf
2= 30140626_0_00017.edf 1 i
2= 30140626_1_00017.edf Mode: Pixels

ﬁ 20140626_0_00016.edf 20140626_0_00020.adf: img{0}

20140626_1_00016.edf . .
S 20140626_0_00015.edf Zoom: 36.995% axes: [out]
2= 30140626_1_00015.edf |

>+ 50140826_0_00014.edf | | - |Image Stack
e | Image Stack © Apply © cancel i

Al |P|_ [ , =] \ —— %A

= Logs

1000

250

Min: (0.0 Max: [1000.0

100

1

(% Clearog] [ 5 save og| [ ¢
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Quick guide to FOXTROT Data Reduction

Angular Integration/ Circle Gathering
o onersossansoeas wezeo A

File [3 Edit [&]image 3¢ Tools | 3;F Operations | i Display ¥

# Image Toolbar (i operation index reset 77 Operation Toolbar
| | m— — J—
IEil Operaﬂon:l@ J integral ro:| Elhgluacro|v|ﬁ| — r@ pial ol & | 53 |

(5 Center of Mass

= 3 4 j
Global result Pr = sum Intensity X Show Projected center

@ 23] Fit max size @z Z Mean Sum Intensity X EE -

Mex T Sum Intensity ¥ (| Edit context data Circle Gathering | 'y Threshold Mask |
® | % | i | |% | P | |% | E | & | X “l;:l“ l::lslrrllytens'rlyY Projected center coordinates (pixels):

1]

= Circle Gathering X Z Use context coordinates
Files # —— -
(@) Tilted Circle Gathering ) »
WA20140626 0 e — 450 Use pixel splitting
[C W:\20140626 ] 10000 Wave length (A): 1.54180
>=* 20140626_0_00024 edf 125 Bias 0

=% 20140626_1_00024.edf

Distance (mm):  §22.82200
= 20140626_0_00023. edf

ot 20140626_1_00023.edf |=|| |250 femy Pixel Size (pm) 172.00000 = |172.00000
2= 20140626_0_00022.edf o
2 20140626_1_00022.edf [ Normalization
2= 90140626_0_00021 edf ||| [375 100 [] Apply Hormalization
2= 20140626_1_00021.edf
ﬁ 20140626_0_00020.edf Exposure time (ms}):
20140626_1_00020.edf 500
=% 20140626_0_00019.edf 10 SLAER SR K2y (T

2 20140626_1_00019.edf Number of ME: B

=% 20140626_0_00018.edf
= 20140626_1_000158.edf Intensity monitor: I:D D Factor:

2% D0140626_0_00017.edf 1
2= 20140626_1_00017.edf Mode: Pixels
2= 20140626_0_00016.2df 20140626_0_00020.edf: img{0}

2= 20140626_1_00016.edf
= 20140626_0_00015.edf
2= 90140626_1_00015.edf

Zoom: 36.995% axes: [out]

= 20140626_0_00014.edf ||| _Image Stack i
lafonunﬁaﬁ 1 nnnmmlﬁ l: 7 Image Stack
[ v ) =
[} H| @ Apply & cancel
=| Logs \ y

[% learog] [ 5 savelog|

s I
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Quick guide to FOXTROT Data Reduction

Angu|ar |ntegration/ Circle Gathering 1-dimensional result of angular integration

Foxtrot 3.0.35 (2014-06-26 18:52:20)
File Edit Image Z¢ Tools 7% Operations [i] Display ¥
:,9 Image Toolbar ﬁ Operation Toolbar

[P (=] ] ooofmonn—[[88] more[ P l-[8] |- [0 ol [0] [F[= [ [ [0 L[] 1) ) [B[ele) j‘
] :
I [#]
y

[»

[J Global result [J Projected center by click ¥ Show Projected center |
IZIE‘Filmaxsize |D|O|g|®| |%|®| |L%|b%| 1 3&5 Operation Tree @R&suns = re:?‘ResuItcuw* | |#% Fit Result Params
o[z [w] [B[@] g4 8 | [EEZE [

Yvs X
Operations J — 00T ,[
o~ [ 20140626_0_00020.

Files ¥ selected Image

-7 W20140626 =]
2 20140626_0_00024.edf 125
=% 20140626_1_00024.edf
> 20140626_0_00023.edf
2% 20140626_1_00023.edf
2 20140626_0_00022. edf
% 20140626_1_00022.edf
2 20140626_0_00021.edf 375
2% 20140626_1_00021.edf
2 20140626_0_00020.edf
2% 20140626_1_00020.edf 500
> 0140626_0_00019.edf
2% 20140626_1_00019.edf
2 20140626_0_00018.edf
2% 20140626_1_00018.edf
2 20140626_0_00017.edf

400e1 | 1

10000
3.00e1 - B

1000 2.00e1 - -

P No Fit

100 |
0 115 230 345 460
Idx

-

20140626_0_00020 edfimg(0)/circles_1/Radialint
20140626_0_00020 edfimg(0)circles_2/Radialint
1 q Il »

-

2 20140626_1_00016 edf
% 20140626_0_00015.edf
5+ 50140626_1_00015.edf f OperationiAverageSpectrums |V|| | - Average | | " OK |

=% 20140626_1_00017.edf Mode: Pixels
2#% 0140626_0_00016.edf 20140626_0_00020 edf img{0} % Average/Substract and Fit
Zoom: 36.995

axes: [out]

2 20140626_0_000414.edf |_|| | |Image Stfck

|4

[ Image Stack -
[N [ *] I . =) [ Il [ Trlf o] Il | [*]

=| Logs

| / |

l % Clear log| | & Save log] || Save log as...

LA
2-dimensional image + mask
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Quick guide to FOXTROT Data Reduction

Chart Properties / Click on axis

- Changing scale of axis
- Selecting Q-vector

77 Operation Toolbar ion Wefha
Eialz] (o] [e]e[=]i ] [n[a[a]n] [+]<]-] H sl ] [0] [@[ @[ =] ] r] [=[E[e]E] []] H
4 D 1] D
%= Operation Tree - l/ 0 Reduits | =*Resultcurves |44 Fit Result Params - % Operation Tree - @ Results =~ | =+* Resultcurves . it Result Paca
‘ [ mainfhart ‘ 2 main chart Chart properties ; -
Yvs X v . YvsX General | Sampling | Xaxis | Y1axis | Y2axis
Operations | Operations — . . [
o () 20140626_0_00020.¢ ) ' ' ' o [£) 20140626_0_00020.4
4 r Scale
4.00e1 1.00e1 |
Min Max
3.00e1 J
> > 1.00e0 | Logarithmic |v
Py | Linear
Zool K No Fit
1.00e-1 - -
J r Axis settings
LIRS ’ Label format |Scientiﬁc |V| | =] |
Show table 3 o o
Show statistics » Title |Y Center |w
o soe s - o [
| Load data File O)lcircles_1/Radiallnter 20140626_0_00020. N
prnt chart O)lcircles_2/Rarialnter 20140626_0_00020.¢|| Position |Leﬂ | - |
2 Abscisse error margin [] Show sub grid Draw opposite
F Save a snapshot of this chart visible
Evaluate an expression -
oy Clear all expressions | e | |  OK | Operation
Load settings
Save settings k=4
1 M rl= 9 I O 4] Ii [ Trlf [«]

[% leaiog] [ save ] [ Save og 2.

% clearlog| | (5 save log| | £ save log as..|

SAXS Data Acquisition and Reduction
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Quick guide to FOXTROT Data Reduction

Saving Data / Nexus file (ASCII)

Foxtrot 3.0.35 (2014-06-26 18:52:20)
File Edit Image 3¢ Tools

18 moge Toobar & save — )
ion: |Integre
[ex o] [o] | overatonfmeod| . [S o5y ]
IJ Global result [0 P
y 5 Intel 3 Program
¥ 53] Fit max size | | [ apps = 3 y
(| |9 atsas = mingw 9 Program | D Resuits | =+* Result curves | |44 Fit Result Params
oo * * N
®|W|“| |§|p| |%|%| =3 cygwin64 I msocache 3 Program [2 main chart
3 dell 3 New folder =3 Python2{ Yvs X | hd
Files ‘M| = orivers ] OSCE_DEBUG [ sasfit_0 oz d Toez ' ' ' ' ' '
W20140626 7 Foxtrot ] PerfLogs [ sasfit_0.
1.00e1 | _
3 Wi\20140626 =] <] | [
=% 20140626_0_00024.edf )
2% 20140626_1_00024.edf File Name: | | > 10080l |
e Flesorlype: [Newstles 7] |
2= 0140626_1_00023.edf |= s o
=% 20140626_0_00022. edf 10061 |
2= 20140626_1_00022. edf :
2= 20140626_0_00021.edf | |
2= 20140626_1_00021.edf . . . . . .
= 20140626_0_00020.edf 0 0.1 02 03 04 05 06
2= 20140626_1_00020.edf QA
2= 20140626_0_00019.edf av

2% 20140626_1_00019.edf
d20140626_0_00018.edf
d20140626_1_00018.edf
2% 20140626_0_00017.edf
d20140626_1_0001?.edf Mode: Pixels
ﬁ 20140626_0_00016.edf 20140626_0_00020.edf img{0} 3 Averagel/Substract and Fit

20140626_1_00016.edf . . -
d20140626:0:00015.edf Zoom: 36.995% axes: [out] :
d20140626_1_00015.edf = OperaﬁoniAverageSpectmms |'|| | - Average | | « OK |
::’fzomoaza_o_oom:t.ear || ' Image Stack

20140626_0_00020.edfimg(0}circles_1/Radiallnter
20140626_0_00020.edfimg(0)circles_2/Radiallnteq +

1

hd [ Image Stack
[ONT [»] ! , =] [ Ii [ Tel| ] Il [ [»]

% clear log| || Save log| || Save log as...
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Quick guide to FOXTROT Data Reduction

Doing a similar process for other file (WAXS), the two curves can be plotted in the same
graph. Files with name *_0_’" are SAXS, files with *_1 " are WAXS.

Foxtrot 3.0.35 (2014-06-26 18:52:20) PENEER

[E File £ Edit [i]Image < Tools % Operations [i] Display 9

;ﬁ Image Toolbar ﬁ Operation Toolbar
[px_a] [ ] operation:fmegral [~ [g2] | LefBlL2] [8] [®]®] =] [i]wa]u] [n[n]n]n] fd Al
Macro:| by | b [Macro |+ [[B4] = Global resurt < . | o~ [l 20140626_0_00020.edf
[J Projected center by click ¥ Show Projected center | %OperationTree @R&suns pd o= 20_14'3525 1 DDDEDEE‘T
wBrmeses  [D]O[R[O] [k]6] []et] [o] [m[] | | | M char = — -

Operations
o= [l 20140626_0_00020.edf
o [ 20140626_1_00020.edf

-

Yvs X

1 - 1

Files " selected Image

o] wzore062d 2] [ | | o e s
[C3 W:\20140626 || : :
2# 20140626_0_00024.8{ || |ioq
2% 20140626_1_00024.e
d20140525_0_00023.e
d20140525_1_0[]023.e
2= 20140626_0_00022.e
d20140525_1_0[]022.e
d20140525_0_00021.e
2 20140626_1_00021.e
d20140525_0_00020.e
2+ 20140626_1_00020.&f
d52[1‘1:-1-0I32I3_[J_[J[][J‘1Q.e —v
d20140525_1_00019.e
d20140525_0_00018.e
d20140525_1_0[]018.e
d20140525_0_0001?.e 4] [l [T 1
d201405257170001?.e Mode: Pixels

2t 20140626_0_00016.e 20140626_1_00020.edf img{0} ﬂ Averagel/Substract and Fit

2 20140626_1_00016.2 a
> 50140626_0_00015.e Zoom: 50.513% axes: [ouf]

d20140525_1_00015_e OperationiAverageSpectrums |v

># 20140626_0_00014.e{_|| [ |Image Stack
had [ Image Stack
<l [»] - , =] [ Ii [ Telf |1 Ii I [»]

Ho Fit

1

15
QA

-

20140626 _0_00020.edffimg{0)/circles_1/Radiallnten
20140626 _0_00020.edfimg{0)/circles_2/Radiallnten

[
L

| - Average | | « OK |

= Logs

% clearlog| || Save log| || Save log as..]
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Exploring the very small

Calibration of Q-vector and distance calculation

Silver Behenate (AgBeh) Lamellar structure with :
d,,,=58.7A
Qyo; = 1.07 nm™?

Ag Behenate

10°

10° -

10° L

Intensity [a.u.]
3.234

=
[=]
%)

10' F

10° -

Colurng

SAXS Data Acquisition and Reduction
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Exploring the very small

Distance Calculation

SPEC function (by Xenocs):
: . —1(Aq_
SAXS>dist_calcd _g_qo d_tan [2 Sin ( / 47.[)]
d = PP
tan |2 sin—1 ( 0 )]

d = real distance [ /47T

d_ = distance used to first

integration

g_ = g-value measured in the first
integration from the calibration
peak

go = g-value tabulated for the

calibration peak
(AgBeh : go = 1.070 nm™Y)
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Experiment Info into the image header

), W) specfe WX
File Edit Graph Scans Commands Help |

‘ Prev Next Save Clear Close : -
Abort Print Scan Soia Legend Autoscale Rtatange Reteige - Shutter v AUTO LOAD DATA  Spec is:

Xenocs Interface to Spec // specfe-xenocs 1.0 A
Status: Scan 128 loaded Datafile: /fhome/saxs/data/saxs_20140325.log Xe n 0 c S

Info for
Header

~Saving options

" External * Inhouse

Exper. name: |test

First Number: (1201

rAcq. Mode

* Saxs

SPEC/Detector
" Waxs C Both "

[" Usein ct/scan ROIs

~Virtual Detector (SAXS)

[~ Use virtual det. mode

. &
Geometry, g.vert2 = change

Standard l Mapping I
= (11.5411

Exposure Time: |1

SAXS WAXS
Number of Shots: |1

Beam Center X: |69.86234 |19.87554
Cycle Time: |2

Beam Center Z: (536.2469 = [15.65453

Pixel Size: (172

|172 Acquire |
SampNDet Distance: [2609.15 |137.oy

SAXS Data Acquisition and Red
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Data Normalization
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Exploring the very small

Normalization to Exposure Time

104 T T T T T T T T
10°
102 E =
1
10 3 E 102 T T T T T T T T
z
5= . i
10k 3 o' b
-1 i
10 F 3 100 F E
-2
10 F 3 10"k e
— AgBeh 1min : E
4|~ AgBeh 5min 1 =
10 T T 1 1 1 1 1 1 2l
0 0.2 04 06 08 1 12 14 16 18 0 3
qlnm] §
10-3 E- —.'E
10 .
E | = AgBeh-1min /60 3
[ | = AgBeh-5min /300
10'5 1 1 1 1 1 1 1 1
0 02 04 06 08 1 1:2 14 16 18

qnm™

SAXS Data Acquisition and Reduction
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Normalization to transmission

Use the values from a sample scan to get the transmission T,
ans then divide the scattering curves by the measured T

X saxs 1 ) 9
I _ I‘ det: Peak at -11.662 is 24471, COM at -2,5057.
T _ b S:_:ia? 24 FUHM is 2.4466 at -11,901,
= 25000 B |
Iy —1Ip IfF===T1* A m ™
20000 | =
I, = 24900 '
IO= 15000 Rl ok I R T P —-‘—.mr—'———- 4
I, = 400
10000 =
T = (15000-400)/(24900-400) J
5000 | -
T = 0.595918 (~60%) I J_
0 =T —b— —'L-iﬁl—ml— -s.p-l F u--pi- = Ly---l—
b -30 -18 -6 6 18 30
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Absolute Intensity Calibration (with H,0)

Measure scattering from empty capillary and Measure transmission (I/1,) of

capillary full of water empty capillary and capillary
full of water

Measured Intensity. Angularly Averaged. Divided by Transmission and by Exposure Time.

\ .................... e — S — SAXS>dscan z -1.5 1.5 60 0.1
\

Empty capillary [

1 0—2 Scan Empty Capillary vs Capillary with Water
T T T T

1200
I [o]o]] TSN m— .............. ............... .............. ........ .............. -

s]
w0
€
o

Intensity [cts/pixelf

PIN diode intensity [a.u ]
~
o
o

600 -

l5)0], I ............ ....... ............ ..... .............. ............. G 4

AQQ s .............. ....... ............. ...... S

soo b [ WaterinCapillry || "h, Gt o]
Empty Capillary | R o ] ; :
200 f . i i i i ; ;
2 55 ® 55 5 45 4 35 3 25

Motor Z [mm]

Capillary : T. = 710/1110 = 0.6396
Data Water : Ty = 290/1110 = 0.2613
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Exploring the very small

Absolute Intensity Calibration (with H,0)

Measure of the diameter f of the capillary

Scan Empty Capillary vs Capillary with VWater
T T T T

1200

1100 -

1000

900 -

800

700

600 -

PIN diode intensity [a.u]

500

400 fss s ............... .....

''''''''' Water in Capillary

300} :
Empty Capillary |

-7 -6.5 -6 55 ) 45 = -35 -3 =25

= Motor Z [mm]

513 -4.01 ¢=1-5.13| -] -4.01| =1.12 mm
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Absolute Intensity Calibration (with H,O)

Subtract the scattering curve of empty Tabulated value for water
capillary from that of the water in capillary, to  jptensity
obtain the contribution of water alone I(0) = 1.66 10-3 mm-
! SUSTERIBEREI TSRS Linear fit (or extrapolation) to Q =0 nm!
and measure | (0)
I i S— ........................... L— _ I(6) = 1.60 10 a.u. / 1.12 mn =
K" ' 1.79 1073 a.u./mm
% Correction factor
| @ K = 1.66/1.79
“’&12 K = 0.927
| 5 Finally, the intensity from the a given
........................... ........................... ........................... ........................... Sample haS tO be divided by itS
1 05 ; = ; s thickness. Units will be in mm™?
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Absolute Intensity Calibration (with Glassy Carbon)

Load into SASfit (or other) the Glassy Carbon data from the calibration sample provided.

BY unknown, sAsfit version 0.94.1 I _ (o] x|
File Calc Tools Help I
3 integral parameters of moments of
g:‘;z':;:::nzm residuum size distrib. structural analytical analytical ﬁl[t’e‘,’;’ifyd"'
parameters size distrib. size distrib.

0000000000000

100

I(Q)

=
input format: lxy_
lines to skip: |4_

file extension: [r

IEx]|  [kcmorie o — |
File Format:  Ascii  —4 Clptions...l Read lileI v ignore y == 0 at the beginning
I use only non-negative y-values

File Name: I{Z:/M arketing & Commercial/Dossiers Bvomeh.l
0K ly| Cancel
Kip first e calc resolution —' MI Ll
file name: divisor S lph!\’:s P " = hide ™ from geometrical values [on) ‘
Lz = PORES take values from data file [off] 1 I 1 I I

...325gc_0_00021.chi  §1 |U |IJ it2 ﬂl resolution paramekell ;I 1
Q/nm*-1

M Appiyl Eancell NewI ™ use resolution
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Absolute Intensity Calibration (with Glassy Carbon)

Load the calibration data of the Glassy Carbon data (APS): Glassy Carbon N final data.dat

' BN UNKNOWN, SASHit version 0.94.1 Il =10] x|
N Ote . File Calc Tools Help
o
- . - 3 integral parameters of moments of
U nit conversion : A->nm f"o'r”"’lg"f;:::nsm residuum size distrib. structural analytical analytical %?e:?.:y“‘"
g 9 parameters size distrib. size distrib.

-linestoskip:1 PO
- file extension : dat

RET

input fOlmat: Ixy :ooooooooooooooooooooooooooooooooo oo
lines to skip: |1 .
9 10
file extension: Idat —
g o]
o » T input format: Iky .0.
N W 4 (Y
unit conversion:  Angstrem->nm  —I | ] -,
*
5 - : =
-lofx] -
File Format:  Ascii  —4 I Options... Read ﬁiel unit conversion:  Angstrom>nm  —4 .0...
File Name: | Bmws&.,] IV ignore y == 0 at the beginning ..o.
= I use only non-negative y-values .0.
file name: divisor skip first skip last hide u ﬁlnﬁ ﬁ:r:g:’ﬂgal wvalues [on) ..o
npoints  points take values from data e (off) [T K] Apoly| Cancel] , T ! LI
...325gc_0_00021.chi |1 o lo [~ del resolution parameter A !
... N final data.dat 1 lo o I del i Q/nm*-1

Eﬁ] Applyl Cance[l Newu.l I~ use resolution
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Absolute Intensity Calibration (with Glassy Carbon)

Calculate the factor to
the applied to your
data in order to overlap
with the calibration

curve. In this case : 21.8.

Calibration sample
thickness is 1T mm. No
need to normalize to
this thickness.

Measured Glassy Carbon
data had 600 s exposure
time.

Data to be calibrated has
to be normalized to 600 s
exposure time, and the
intensity divided by the
sample thickness.

Units will be in mm?

SAXS Data Acquisition and Reduction

——

BY unknown, SASfit version 0.94.1 ___ -0l x|
File Calc Tools Help
multiple data sets el 2D detector
for global fitting residuum size distrib. structural analytical et
parameters size distrib.

...325gc_0_00021.chi

j21.8 |0

... N final data.dat

J1 |0

BY Merge Files

File Format: ~ Ascil _II Up!ion&..l

File Name: | Bvowse...I
5 5 calc resolution
file name: divisor pl:‘ssl Sk'i';l':s‘ hide ™ from geometrical values [on)
2 (25 take values from data file [off)

||...325gc_0_00021.chi  j21.8 [

resolution parameter

... N final data.dat 1 lo

resolution parameter

M Applyl Cam:ell Nwl I use resolution
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Subtraction

Scattering is additive

All objects in the beam contribute to the total
scattering : camera (windows, environment,
collimation), buffer, sample container, etc... The
contribution of these elements is additive.

Unknown (and wanted) contribution to the total
scattering coming from the sample may be
extracted from the total scattering data by simple
subtraction of the known contributions : camera
and/or buffers or containers.

Subtraction can be done directly from the 2D images
or from the 1D curves
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Buffer subtraction : aqueous solutions

The total scattered intensity from a liquid solutions (i.e.
proteins) is a contribution of the camera, the cell or capillary,
the protein signal and the solvent (buffer) signal.

In order to obtain the scattering arising from the
protein alone a subtraction has to be preformed : data
with sample minus data of buffer alone.

Biological sample in aqueous solution and buffer Biological sarmple minus buffer

10’
10’
z E
% 2
E =
10"
10-1 i ;i i i o nnfeenngity
10" 10°
Q' Qfnm’
- Protein in its buffer (S+B) Camera and cell contribution are included in sample
- Buffer alone (B)

and buffer signal, and subtracted at the same time.
Both patterns contain the SAME contribution from the

camera (C).
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Empty cuvette subtraction

Direct Beam 15/ Empty vs AgBeh

10°
10°
10°

10°

10

10"

1{q) {(noirmalized to transmission)

} 10"
10
10
10° L 10

I{a)

10"

10

10

qnm’™)
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Anisotropy analysis

P 2 e St N L D L R 60 —

700 0 — q=0.12+£0.2nm-1

T T T T T 1
0 50 100 150 200 250 300 350
Phi (degrees)

600

Anisotropy analysis from
intensity plot at given
angular position.

500

400

400

300

300

200

200 300 400 500 600 700 800 9200
AXS Data Acquisition and Red
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Anisotropy analysis

10° | .
Rows 102 3 —-
c ]
10 | .
18 |[—— PLA ORIENTADA hori dat |
e P A ORIENTADA_vert dat 5
1 1 1 1 1 1 N 1 N 1 PR | 1 4

10" 10"

qnm™)

Rows

0 50 100 150 200 250 300 350 400 450

Columnz
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Simple GISAXS stage

/B \

Q motorized Q motorized

I
I
I
I
Spacer (x’) Spacer (x’) I
I
4 z :

I

GiSAXS GiSWAXS

SAXS Data Acquisition and Reduction
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GISAXS / GIWAXS

Flip-flop the stage, not removing the sample
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GISAXS alignment 2

sample

Simple Stage

support U
om

support

x10

25 T T T 15000
oL |
T 15k e | =
El 3 £
8 2
S : 2
z 5 =z
T ik o z
: ; : : : \
i <
&L "
i i i i

v
2 o] I 7
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Advanced GISAXS stage

z : vertical translation

om : omega, reflection tilt
phi : vertiocal rotation

rx : fine tilt

ry : fine reflection tilt

z’: manual vertical

translation Ry motorised

Rx motorised

® motorized

Q motorized

X' (manual)

z

GiSAXS
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GISAXS alignment

Advanced Stage

15000
Align first the sample , | , support
support into the beam. A N B N . U D
1) check for edge :
2) check for horizontality I IR SR |
1 phi :
suppolt _015 _\ v | | i
D om support sample
25><w4 ! : . : ‘ : é
Install the sample and
ol repeat the edge scan. This
g . .
$ will give the sample gl
£ 1 thickness. s
Sample thickness :
6.2-6.0=0.2mm
%6 58 6 62 i 6 68 7
Z s
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GISAXS alignment

I Advanced Stage

2’: 0.2mm 0 e h
AN

00000

PIN diode [cts/s]

.

0 05 1 15
v ™

Aphi=180°J "L

/)h\ Now align the sample for
_ \ horizontality in both directions
g AN 1) Direction‘rx’
§ \ 2) Turn‘phi’” motor 180°
Correction of z' to shift rotation 3) Direction’ry’
point from the support surface \
to the sample surface. ok i

0 05 1 15
ry
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GISAXS alignment

I Advanced stage

6.2 - 6.0 = 0.2

15000 I
TN
; ‘\‘s
[} @
Aphi=-180° 1wl z
w
o 2
A=k 2
! ! @ 4
T :
2 3
o k)
= >
a :
5000 |- :
5 ; A 4 ; ; i
45 ] 05 0 05 15
9[0] bm
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Linkam Temperature Stage

Temperature LN in
controller 2
LN, out
Temperature range:
-196 °C to 350 °C

LN,
reservoir

sample

Single sample : self-standing or capillary
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Linkam Tensile Stage

Single sample : self-standing

Temperature range:
-196 °Cto 350 °C
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Flow-through

No temperature controlled.

Push piston for flow in

For ideal buffer subtraction, measure of sample
and buffer made at exactly the same position of
capillary.

Flo

y (beam)

SAXS Data Acquisition and Reduction
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Virtual Detector

A o« o t. ), ) specfe (CIREI)
Cq u ISI IO n File Edit Graph Scans Commands Help I
The / Prev Next Save Clear Close Sy -
Abort Print Son Soha Legend Autoscale Retaringe Rl eice - Shutter [V AUTO LOAD DATA  Spec is:
Xenocs Interface to Spec // specfe-xenocs 1.0 Xe n 0 C S
Status: Scan 128 loaded Datafile: fhome/saxs/data/saxs 20140325.log

~Saving options

" External  Inhouse
X Virtual detector / Geometry select Y |

G
X

Exper. name: |test

rSquare Modes First Number: (1201

0O 0 0 ~Acg. Mode SPEC/Detector
® Saxs ( Waxs ( Both ’VI‘Use in ct/scan ROls

" g4x4 " g_diagl " g_diag2

~Virtual Detector (SAXS)

~Horizontal Modes

I” Use virtual det. mode Info for
o ’ o ’ ° Header
- ¢
" g_horl " g_hor2 " g_hor3 ! Geometry
rVertical Modes:
e —
° 0 O
Exposure Time: |1
SAXS WAXS
Number of Shots: |1
~ g_vertl e o Beam Center X: [69.86234 = [19.87554 o
g_vel * g_ve L 5g:V Cycle Time: |2
Beam Center Z: (536.2469 = [15.65453
Pixel Size: (172 172 i
OK Cancel i [ / Acquire ’
| Samp Distance: [2609.15 1137.oy

\/
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Virtual Detector

Bo Virtual detector &
QY l Q

Yenocs | virtual detector

Reconstruction

F @ Victual detector
QA0 @
| Brignhter solutions
>/<e n 0 0o Select edf files
AN Look In: (3 data ERENRIEE:

[£) 20130701.0.00124.edf
[2) 20130701.0_00126.ear
[£) 20130701.0_00128.edf
[5) 20130701.0_00130.ear
[2) tmp_output_3 edr

mewne | ) ‘ | 20130701_0_00124.edf

Files of Type: | C.edn

120130701_0_00128.edf
20130701_0_00130.edf
{tmp_output_3.edf

Y&

|
QAT @

Xenocs

-----------------

| Virtual detector
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l\/lapplng Acquisition

Standard | ‘Mapping

X specfe #2 v 4
A
T | ROI Height:

: Prev | Next Close y
- pont | oSt || e - ¥ AUTO LOAD DATA  Specis: Busy
Xenocs Interface to Spec // specfe-xenocs 1.0
Status: Scan 116 Datafile: /home/saxs/data/saxs_20140403.log Xe nocs ROI wi d t h &
-

Graph 1 | Graph2 | Scan Data | Scan List | Motors/Counters ] colmlllenl Sample | n-mm[ Acwl-monl Flatcell_overnightmac | 1910_LysozymeSmg.mac | Test_name.mac ] xe1910_3Lyzozymebis.mac

Save Clear
Reference | Reference

Legend ‘ Autoscale

-Saving opti

© External @ Inhouse

Exper. name:  flat_cell 20140402 Step Size'
-

| Exposure Time:

[ Virtual Detector (:

I~ Use virtual det. mode
Geometry: g.diag2  chang %
4

Settings- ST | apping
Wavelength:
4 ROI Height: A >
Beam Center X: c u l re
ROI Width: q
Beam Center Z:
Step Size:
Pixel Size:
Exposure Time:
Sample-Det Distance:

N\ Acquire !
B

RASTER SCAN:

- The acquisition program calculates the number of
measured points as function of the size of the ROI
and the size of the beam, and calculates the motor
positions for the sample stage to move.

beam size { -Takes one SAXS/WAXS exposure for every position

(moves automatically) of the scan starting from the
actual motor position at center of ROI.
— - If step-size = beam-size : total coverage of area

step size
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Reflectometry

Follow-up of the intensity of the specular
reflection while scanning the incident angle.

The software creates a drifting ROI, and
measures the intensity, frame-by-frame. A
reflectivity curve (Intensity versus angle) can
therefore be reconstructed.

www.gisaxs.de

Samp\eh/
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Reflectometry

I Acquisition
Align the sample

=  SPEC macro

Theta/omega =0

umv th 0

for (jj=0;jj<N;JJ++) { Expose 1s

multiexp 11

umv th 0.01 N
J Move Theta/omega

Step 0.01 degree
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Reflectometry

Reconstruction

LN < . L _— - z

== | .

Eile

D dée

Figure 1

>< Xenocs Reflectometry

Exploring the very small

R0 DE| 0

ax2019_0_00504 edf ROl -- wtheo: 5.313e-09°

— Input parameters

Beam center (pix) X |241.81 2 [519.883 Choose files J
Sample distance 622.822 fmm Reflectometry curves J
Motor moved 2] Theta (® Omega

Abort
Motor offset 0 o} s
ROI size (pix) Close all windows

Reflectometry v1.0 - Copyright 2015 XENOCS 100 200 300 400

pixel

Please wait for file reading ...
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Reflectometry

Xeuss reflectometry measurements compared to results on a standard Seifert

reflectometer - study of a mesoporoussilica thin film
1,0E+00 : | | ,

i

1,0E-01 ;/—\'vv\

\

Heusswith Pilatus detector

Seifert Reflectometer

3

S1,08-02 N\,

S s \-\‘__

= 178 nm mesoporous thin film M,

L Acquisition time Xeuss: 90 _\\
1,0E-03 4 minutes equal timing mode \,

\
Acquisition time Seifert: 45 \\
minutes optimized logarithmic
timing mode N
4 6(°)
1,0E-04 .,

0,00 0,05 0,0 015 0,20 0,25 0,30 0,35 040 045 0,50 055 0,0 0,65 0,70 0,75

W

Comparison of a Xeuss reflectometry measurement (sample to detector distance of 2.4 meters, 6
step of 0.005°) with an acquisition on a standard reflectometer (seifert reflectometer). Measurement
on the mesoporous thin film.
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Thank you

for your attention!




