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BL4-2 beam layout



Make sure you put the right info on 

you proposal

Communicate the Rg and other 

info to the beamline scientists 

BEFORE the experiment begins

Selecting the right distance

Distance [m] Q-range [Å-1] Max Rg [Å]

3.5 0.0035 - 0.25 ~130

2.5 0.005 - 0.35 ~95

1.7 0.008 - 0.5 ~65

1.1 0.012 - 0.85 ~42

0.7 0.018 - 1.2 ~26

For 11 keV

q_min * Rg = 0.5

q * Rg < 1.3 (Guinier approx.)



Not like a crystallography beamline!

Steps include:

ÅVent vacuums

ÅMove sample stage

ÅInsert new pipes

ÅPump down vacuums

ÅChange wavelength

ÅAlign beam to center of instrument

ÅAlign slits - s0, s1 and guard slit

ÅSet-up autosampler again

ÅCalibrate detector

ÅTake test data

Å1-2 hours

Changing the distance



Controlling the beam line ïBlu-Ice

ÅOn your first visit 

your be allocated 

linux, windows and 

Blu-Ice accounts

Å Use a right click to 

open a terminal 

window on the main 

Red Hat computer

ÅType ógoô on the 

command line to run 

Blu-Ice

Å Select the SolSaxs

tab

Correct path

Sample info

Blu-Ice is active



Collecting data - CCD Detectors

X-Ray CCD detectors work by:

a) A phosphor screen (to convert X-rays to 

light)

b) A fiber-optic taper (to demagnify the 

light image down to the size of the CCD 

chip)

c) A CCD chip to detect the light image as 

an electric charge on a pixel

Depending on the óbinningô the count from a 

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 ï8x8 on our Rayonix MX225-He



Beam layout

Sample 

Solution

Detector

Beamstop

with 

photodiode

S0 and s1 defining slits

Guard slit

shutter

PFD Incident 

beam

Scattered

X-rays

2ɗ

q = 4ˊ sin ɗ /ɚ

The intensity at q is measured,  where q is the angular dependence defined as: 

APD



Typical images ïnothing in the beam



No beam



Overloaded pixels



Misaligned beam



High background ïdirty capillary or windows 



Typical buffer image



Typical sample image



Air bubbles!



No SAMPLE!



The SAXS profile: 2D image -> 1D graph



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



AgC22H43O2

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

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

center and map pixels to q 

Å powder diffraction rings of Silver behenate occur at known intervals:
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Using FIT2d to examine images

Free software provided by the ESRF

Can be run on bl42cpu by typing f2d



Creating a mask using fit2d 

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

2.5 m 1.1 m



ÅOnce an image is loaded in it can be Z-

scaled to make it clearer

Å Under the powder diffraction menu is 

óbeam centerô option

Å This scan be used to select several points 

around the first ring, which can then be 

used to find the image center

Finding the beam center using AgBE and fit2d



Calibrating the q-space



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:

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

Sastool

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 q-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

-l sample.log # The log file name.

-c 343.4691 250.5907 # Beam center coordinates in pixels. 

-q 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

-r yes 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 ../sample03_0_01.tif ../buffer03_0_01.tif #  Files for SasTool to process. 




