Data reduction and
preliminary analysis

lvan Rajkovic

BioSAXS workshop, March 28, 2016
=




BL4-2 beam layout
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Selecting the right distance

For 11 keV

Make sure you put the right info On oistance ]~ @range Al Max Rg [A]
you proposal

3.5 0.0035-0.25 ~130

2.5 0.005-0.35 ~95

Communicate the Rg and other
Info to the beamline scientists 17 0.008-05 ~65
BEFORE the experiment begins

11 0.012-0.85 ~42

0.7 0.018-1.2 ~26

g_min*Rg=0.5
g * Rg < 1.3 (Guinier approx.)



Changing the distance

Not like a crystallography beamline!

Steps include:

A Vent vacuums

A Move sample stage

A Insert new pipes

A Pump down vacuums

A Change wavelength

AAIign beam to center of instrument
AAIign slits - sO, s1 and guard slit
A Set-up autosampler again

A Calibrate detector

A Take test data

A 1-2 hours




Controlling the beam line i Blu-Ice
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On your first visit

your be allocated e e e
linux, windows and

Blu-Ice accounts . Correct path

Use a right click to =8 o -

open a terminal Cx = : o i

window on the main - -

Red Hat computer = == ;

Type 6god =<3 7 _
command line to run Sl Sample info

Blu-lce

b e
Select the SolSaxs SERINE SR s
tab | I cocw Ce | ikaon WA Ui e S | daed Ve oan (TN v v

Blu-lce is active



Collecting data - CCD Detectors
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X-Ray CCD detectors work by:

FIBEROPTIC TAPER
PHOSPHOR
__[3.6:1 TAPER RATIO)

B cco

a) A phosphor screen (to convert X-rays to T '%-'j:"t-—‘i‘!s:;_-; .
light) o Y  oshoe
b) A fiber-optic taper (to demagnify the L i o
light image down to the size of the CCD onr
chip) """"“

c) A CCD chip to detect the light image as
an electric charge on a pixel

Depending on the O0binnin
number of pixels will be averaged to
produce the final reading

Low binning gives higher resolution, but
lower accuracy

We generally use the highest possible
binning T 8x8 on our Rayonix MX225-He



Beam layout

e~ ALy
Al s W
Detector
Scattered
X-rays
- Sample
shutter S0 and sl defining slits Solution
ghgl 00 = e
PFD APD Guard slit Incident \?vﬁﬂmsmp
beam photodiode

The intensity at q is measured, where ¢ is the angular dependence defined as:
g=4" sind a/



Typical images T nothing in the beam
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No beam
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Overloaded pixels
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Isaligned beam
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High background i dirty capillary or windows
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Typical buffer image
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Blu-ice 5.0 for BLA-2,
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Typical sample image

ol
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Air bubbles
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The SAXS profile: 2D image -> 1D graph
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What we need to calculate the profile?

1. The masking out of the beamstop

2. The beam center

3. A mapping of the pixels to a known q value

4. A value to scale each image by



Silver Behanate
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A Silver behenate is a silver salt of the long-chain fatty acid behenic acid

A Powder diffraction from Silver behenate can be used to find the beam

center and map pixels to g

A powder diffraction rings of Silver behenate occur at known intervals:

\\

2 1 .
e | 58.380 U 0.107
ecClprocal space 29 190 “ U 0.215
19.40 U 0.328

AgC,,H,30,

0-1



Using FIT2d to examine images

Free software provided by the ESRF

Can be run on bl42cpu by typing f2d




Creating a mask using fit2d

(A}
F=
E

Preferably done on a water image or
similar with lower contrast

Using the Mask tool in the powder
diffraction menu the sides of the detector
and beamstop are masked out

The mask is then saved in tif format




Silver behenate scattering
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Finding the beam center using AgBE and fit2d
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A Once an image is loaded in it can be Z-
scaled to make it clearer

A Under the powder diffraction menu is
Obeam center 6 option

A This scan be used to select several points
around the first ring, which can then be
used to find the image center

Shell Macro  Nindows
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Calibrating the g-space
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Sastool
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Sastool is our in house tool for convert images to intensity profiles
The is also a Windows GUI version available
Both can be downloaded from:

A http://ssrl.slac.stanford.edu/~saxs/analysis/sastool.htm



http://ssrl.slac.stanford.edu/~saxs/analysis/sastool.htm

Sastool

- reads the tiff raw image file

- obtains and subtracts offsets, normalizes for beam intensity
- converts 2-D grid data to 1-D distance from beam center

- converts distance from pixels to g-space

- calculates statistics for each image frame (average and
standard deviation) (this generates a .dat file for each frame)

- compares statistics and use them to include or reject frames in
the sum of the whole series (this generates a .tot file for each
series)

- and subtracts the buffer intensity from the sample intensity
(generating the final .sub file)



Main Sastool parameters

-| sample.log # The log file name.

-c 343.4691 250.5907 # Beam center coordinates in pixels.

-g yes 0 0.0 102 0.1076 205 0.2152 308 0.3228 # Conversion from pixel to q

-i yes i1 1000 # Data normalization factor

-z yes 3.5 # Remove zingers

-ryes 2.0 # Rejection of individual frames from the summation of the whole series
-S yes # Subtract buffer intensity from individual sample frame.

-m yes ./mask.tif # Use mask file for data integration

-f ../lsample03_0_01.tif ../buffer03_0_01.tif # Files for SasTool to process.






