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BL4-2 beam layout




Selecting the right distance

For 11 keV
Make sure you put the right info on Peereelm Qe MaxRa A
you proposal 3.5 0.0035-0.25 ~130
25 0.005-0.35 ~95
Communicate the Rg and other
. . . . 1.7 0.008 - 0.5 ~65
Info to the beamline scientists
BEFORE the experiment begins 1.1 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/HPLC again
A Calibrate detector

A Take test data

A 1-2 hours




Beamline layout
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The intensity at q is measured, where ¢ is the angular dependence defined as:
q = 4~ sin d /| @&



Controlling the beam line 1 Blu-Ice
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On your first visit

your be allocated T
linux, windows and
Blu-lce accounts Correct path

Comemand Volme(ul) Rate(ulls)  Cycles Purt

wiizeap

Use a right click to =
open a terminal
window on the main
Red Hat computer
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Detectors @ BL 4-2

Rayonix MX 225-HE

T

=4 =2 =2 A =2

HE = High photon detection Efficiency
9 back-illuminated 1kx1k CCD chips
fiber optic taper 2.85:1.0

New low-noise readout electronics

16 bit

active area 225x225 mm?

Pilatus3 X 1M

= =4 A =2

photon counting = zero noise

20 bit dynamic range

500 Hz framing rate

active area 168.7x179.4 mm?
count rate per pixel = 1x107 ph/s

DECTRIS




Typical buffer image

] Blu-ice 5.0 for BL4-2.

BEIE]

Hutch ", ¥EL '\ SAXS '\ USAXS  SolSAXS, TRSAXS \ LipSAXS) Oalabel, SECSAXS\ Users % Setup

= L HebIce Strategy
Collect

Pause

RAbort

— Current Position——

Phi: 0,00 deg
Onegat 0.00 deg
listance: 655.50 nn

Dptinize Bean|

— Exposure Control
- Enable

Iornalizd

Exposure Factor: 2.0

Brightness

B [ 1000 Open with ... ||

File NaneI/nntlhune/staff/ﬂserﬁetup/20150325_"atsui/data/undw f >

d Zoon
i'ﬂ—" ) omw

dunny_0_0001 0,00 11| -

Snapshot { inactive )

Default| Update I Delete Reset

Prefix:
Directory:

Detector:

Distance:
Bean Stop:z
Axis:
Delta:
Ittenuations:

Tine:

dunny
/fs/hone/blctl

| nornal =

[~ 656.000 | nn
[ 38.930 *|nn
Phi v
[ 0.01 deg
[ 0000 %

[ 100 s

Frane Pl

hi
Start: 1 0,00 | deg
Energy: 11000,001 *|e¥

- Use Last Dark

L

25 Har 2016 03:22:41 PH server reports: wait_for_device uxlth

25 Har 2016 03:22:41 PH server reports: allInSelf 1

25 Har 2016 03:22:42 PH shutter open

25 Har 2016 03:22:42 PH Loading /mnt/home/staff/UserSetup/20160325_Hatsui/data/under?_01A_BO26_0_02,tif,,,

25 Har 2016 03:22:42 PH server reports: Loading /nnt/hone/staff/UserSetup/20160325_Hatsui/datasunder2_01A_B026_0_02,tif.,..
25 Har 2016 03:22:42 PH server reports: last image event called: waiting list f3

26 Har 2016 03:22:43 PH shutter closed

o

JEGTTGETiie = Exposing undera 010 5026 003 tif... | Spear Current: [ unknow A User: | passive Shutter:

Vacuuw: |IENESS0NRSNG0A0N 03:22:43 PH




Typical sample image

O Blu-Ice 5.0 for BL4-2. [=)(a)[x]
Hutch ), 6L Y SAXS ', USAXS )\ SolSAXS\ TRSAXS ), LipSAXS, OxLabel, SECSAXS', Users ) Setup |
HebIce Strategy Snapshot { inactive ¥ 0
Collect Default| Update | Delete | Reset | *
LI Prefin: dunny
Abort
Directory: |/fs/hone/blctl
- Current Position—
Phiz 0,00 deg Detector: nornal =]
Dnegat 0,00 deg
listance:  655.50 nn Distance: 650,000 ﬂnn
Dptinize Bean| Bean Stop: 38,930 ¥ [nn
- Exposure Control — e i
-l Enable
| Delta: 0,01 deg
Exposiclhocton 20 Ittenuation: 0.000 ¥ |%
dunny_0_0001 0,00 11| - Tine; 1,00 s
Frans Phi
Start: 1 0,00 | deg
Energy? 11000001 | e¥
a 1 Use Last Dark
Brightness Zoon
B[ 1000 il_l—" @) [0.800 (@
a4
File Hane [/ant/hone/staff /UserSetup/20160325_Hatsuisdata/und: B
o+
25 Har 2016 03:14:46 PN server reports: flowcontrol_wash 1000 300 1 —d 1
75 Har 2016 03114:56 P server reportst flowcontrol_wash completed successfully,
75 Har 2016 03114:56 P server reportst floucontrol_osc 40 20 5 3 1
25 Har 2016 03:15:24 P server reports: floucontrol_osc cowpleted successfully,
25 Har 2016 03:15:24 PH channel? open
25 Har 2016 03315:25 PH  server reports; floucontrol_wash 240 100 4 1 1
25 Har 2016 03:15:25 P channel? closed o
d
Collecting - Started data collection. Spear Current: | unknow A User: [ Passive Shutter: [closed Vacuun: [TGGANNENGAGEN 03:15:44 P




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

1. The beam center

1. A mapping of the pixels to a known ¢ value

1. Avalue to scale each image by



Silver Behanate

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 [
Reciprocal space ©8.380 U 0.107 «
P pace 59 190 U 0215 Ul
19. 40 U 0.328

AgC,,H,450,



Using FIT2d to examine images

— —=
a Terminal =l[aj(x
fle Edit View Terminal Tabs Help
Terminal x | Terminal x
[lgcarter@bl42cpu ~]$ f2d =
1 PROGRAM FIT2D Version: V12.081

Copyright 1987-2005 Andy Hammersley / ESRF (hammersley@esrf.fr)

Free software provided by the ESRF

YOU CAN ALWAYS ENTER: ?
FOR FURTHER EXPLANATION OF REQUIRED INPUT

No commercial software used !

Can be run on bl42cpu by typing f2d
e or on a Windows computer

Copyright 1987-2008 Andy Hammersley / ESRF
Use of FITZD isplies scceptance of
the “ Conditions of Use *

(Click on "CONDITIONS">

HELP
P B —

DON'T ACCEPT

I RCCEPT

@ Terminal

[ 16 x11)
e

LG X-11




Creating a mask using fit2d

N
1
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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 msk format nad
converted to tif using msk2tif.py
command-line program.




Silver behenate scattering

1.1m

3 FIT2D GRAPHICS WINDOW (=)(E][x]} P FIT2D GRAPHICS WINDOW (=)2)[x]
E Jont/home/staff/UserSetup/20110104_Matsui/data/Agbe_S009_0_01,tif ‘home/ 1gcarter/data_collect ions/SonellserSetUps/20130314_Herschlag/data/A
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Finding the beam center using AgBE and fit2d

N
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7;::;::‘S;’h;;e/itf\;f}G;SrSetup/ZM10104_Mat3u i/data/ﬂgbe_SOOQ_O_U;f;if : A O n Ce an i m ag e iS I Oad e d i n it Can b e 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

CANCEL

HELP

KEYBOARD

ONE CLICK

integ.mpp - /mnt/home/igcarter/data_

File Edit Search Preferemces Shell Macro Windows

=1 20130301.1og

-C 385.7872 612.0618

-q yes 0 0.0 165.84 0.1076 333.19 0.2152 499.71 0.3228

-i yes i2 200000

-T yves 1.5

#-8 yes

-m yes /mnt/home/staff/UserSetup/20130301_Lester/analysis/msk_marl.tif

-z yes 3.5
#-f ../data/agbe_9kev_S096_0_01.tif
-f ../data/agbe_S8247_0_01.tif

(2% 16 x11 (2% L6 x11




Calibrating the g-space

1 Ais

T e

home/ lgcarter/data_collect ions/SonellserSetlps/20130301_Lester/data/agbe File Edit Search Preferemces Shell Macro Windows
o 190 200 300 400 Ll €00 700 x -1 20130301. 10“
- - " - " ~C 385.7872 612.0618
File Tools Options Help #-q yes 0 0.0 165.84 0.1076 333.10 0.2152 499.71 0.3228
709 200 e == - |/ -1 yes i2 200000
. DSES ARAAG # & Frves1s
agbe S24 - ves msk_marl.tif L
600 €00 9 = q -z yes 3.5
o T || #-f ../data/agbe_9kev_S096_0_01.tif
~f ../data/agbe_S247_0_01.tif
500 800 1 |
% |
1 ° L 1 ~[ T FICRegoT™ ——paE-
ol 400 1.2e+06 i start  x_1 z
& 1 = # of Iterations
I 1 147 3: 146 ~
%3 o ( full range 250 id
300 300 4 o | stop x_2
H more .
! [1e3 3: 182
200 200 |
le+06 - ¢ Fit Results
° ¢
H| Py
100 100 I I e—
ot
] !
o ’ I
o 100 200 300 409 500 o 700 2 : :
Coluwns 800000 — ¢
| 2.0997¢317
& ; Saper 01 Safs S TMEAsIS
Lo e - > 1 | i 9179 e 22 ertions
04 1 10 100 1000 4 o H rnge: 147 1o 183
Intensity points: 36 of 630
600000 ~| {
— { SMAus SUccuss
EXIT [l BEAM CENTRE FLLL QUTPUT il: ° \
7 | | CAKE INPUT TILT ” ; i
HELP CORRECTION INTEGRATE Z-SCALING e . h O T ke
wak Orcler: 2 | Moded: Gaussian
PRINT EXCHRNGE MASK Z00M IN ° . ] + 8.53130316
CAL IBRANT DISPLAY OPTIONS { +/- 695320310
| 3 400000 - ‘ : ‘5 v/ 85313e3l6
o q + 20097317
. 1 ! + 8.5307e316
3 3 : chisq: 497.03 after 18 iterations
| > 2 1 moge: 314 10 150
o : ; poir: 36 of 630
200000 | o 5 {
o 1 | starus
1 ° | -
B H .
4 % : —
: Peak Order: 3 | Model:
pos
L A A
L g A 2 a1s
. AR T T Brkg: 11338 + 2.00970.3
0 100 200 300 400 500 600 Slope: 0 . 215360315 ~|
X
save save short | append short | glear |
© agbe_S247 0_Ol.tot © selected - .fitdata — .fitdata - .fitdata
& Terminal @ integ mpp || % Graph-t AT W Peakfit s ©
J
-




bl42-dat
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bl42-dat is home-made GUI program that can:

- Determine beam center using AgBe scattering
- Calibrate g-space

- Make mask

- run sastool

- edit integ.mpp

Automatic center determination and g-space calibration can also be done
withacommand-l i neprogram o6find_center. pyo.



bl42-dat

=1 A

Load AgBe image

T e

X # BL4-2 Data Analysis Toolbox v
q calibration mask SECSAXS = 2D->1D | integ.mpp
e = find center (raugh}
auto folder/agbe
set center (rough)
open set
agbe analysis
select zoom area
zoom
image max
image min
(] log intensity e
x-ray energy Mokev T

approximate distance | 1850 mm )

px_size 1720um 3
ring number o
search radius 207 px o
search radius width | 40 px -

agbe file: Agbe S006_0_001.tif 981x1043

data folder: /home/ivan/bitbucket/programs-git/center/test/pilatus/data
analysis folder: fhomefivan/bitbucket/programs-git/center/test/pilatus/analysis
calculated distance:

center:




bl42-dat

=1 A

Find rough center
position and select
part of the AgBe rings
for center refinement

x

Ed
q calibration mask SECSAXS 2D->1D | integ.mpp
find center (rough!
super find {rough)
auto folder/agbe
set center (rough)
open set
agbe analysis
select zoom area
zoom
image max
image min
(m] log intensity reset scale
x-ray energy 1M.0kev O

approximate distance | 1850mm

px_size 1720um O
ring number -
search radius 207 px o
search radius width | 40 px -

agbe file: Agbe_S006_0_001.tif 981x1043

data folder: /home/ivan/bitbucket/programs-git/center/test/pilatus/data
analysis folder: fhome/ivan/bitbucket/programs-git/center/test/pilatus/analysis
calculated distance:

center: 416.0, 838.5 (rough)

BL4-2 Data Analysis Toolbox

set angles (a

set angles (manual)

T e

refine center

5 deg C| angle width




bl42-dat

=1 A

Refine center and
calibrate g-space

X

b4
q calibration mask SECSAXS 2D->1D | integ.mpp
find center (rough
super find trough)
auto folder/agbe
set center (rough)
open set
agbe analysis
select zoom area
zoom
image max
image min
log intensity i
x-ray energy 1Mokev O

approximate distance | 1850 mm

px_size 172.0um
ring number -
search radius 207 px o

search radius w 40 px o

agbe file: Aghe_S006_0_001.tif 981x1043

data folder: /home/ivan/bitbucket/programs-git/center/test/pilatus/data
analysis folder: /home/ivan/bitbucket/programs-git/center/test/pilatus/analysis
calculated distance: 1804.3 mm

center: 416.0, 838.5 (rough); 416.03, 837.99 (refined)

BL4-2 Data Analysis Toolbox

set angles (auto)

set angles (manual)

5deg

refine center

angle width

T e

save integ.mpp




bl42-dat

=1 A

T e

Create masa

X

*

BL4-2 Data Analysis Toolbox

q calibration mask SECSAXS 2D->1D | integ.mpp
open image(s)

import .msk import .tif

export .msk export .tif

select zoom area
zoom
image max

image min

log intensity eI

mask opacity

add remove
polygon polygon
add remove
pixels pixels
clear mask invert mask
mask above 1000.0 =
mask below 0.0 °
add frame 4 px +

grow mask




astool
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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:
http://www-ssrl.slac.stanford.edu/~saxs/userinfo.htm

Documentation Software S

@-ce stanford + @ -

NIM BER Portal BER DOE

Small Angle X-ray Scattering/Diffraction

at the nchrotron Radiation Lightsource

Home ForUsers News Education EELUNEE P Science  Our Team

L3

Beamline 4-2 Hardware Sastool Full Documentation
o Overview
For solution scattering e nents, the scattering of the imen (sample) in n and the scattering of the solvent ( casured. During
o Source
analysis, the intensity of buffer scattering is subtracted from that of the sample to ol he s sponsible by the diff een buffer and
= Optics At low sample concentrations or larger scattering angles the scattering of the buffer is often as intense as that of the sample. Consequently even small
» Sample Environment fluctuations of beam intensity can have g effect on the res re not applied. In ition, the errors of subtracted scattering pattems have 1o
e Detectors termined from the actual intensities in the original d of mple may change during an experiment due to radiation ge or
movement of the beam, it is essential to make ve measurements on the same sample. Those frames have to be analyzed for differences before
they are added up. Our program SasTool integrates the nsional scattering pattemns obtained fi Rayonix and Pilatus detectors and reduces them to a
) 1<dimensional scattering profile. It performs all above mentioned tasks, and more
Beamline 4-2 Software
& Overview Where To Get It
2 The SasTool can be download from here. There are two versions of SasTool, one for the Windows op e other for the Linux operation
» Bhrice
system. The following instructions are for the W s version. It is similar to run the Linux version.
~ SasTool
o Getting Started How to Run It
© Parameters The user needs a parameters file to run SasTool.exe. The parameters file is a text file that cc s parameters regarding which image files to analyse and how

yse. You can get a wing examples, assume the

ple parameters file here. For demonstration purposes, in the fol d params.txt

o Parameters Table

© Resuls

To run SasTool.exe, type "SasTool.exe f 1" at a DOS prompt if both SasTool.exe and params.txt are in the current directory. Otherwise, you will have
© Full Doc o eit ate to the dire hey are in, or specify the dir the command line
S What Does Each Parameter Mean
S SEChee From the sample parameters file, the user can see that comments are inserted between the parameters. The comments start with the letter ‘#'. The user is
o Graph-it d to read the sample parameters file, especially the comments in the file to understand how the values of the parameters will affect data proce
» blaz-dat The user is also encoura Include comments in their parameters file for later or other users' use.

ice and then by Its values. Some parameters have

meter stants with 3 dash and has one letter ase sensitive Jtis followed by a 5




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

SINAE
-| 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 g

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



Typical Sastool run
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Usually you will have a terminal (right click
desktop) open and cd-ed into the analysis
directory
You can run gedit in the background to edit
integ.mpp:
A gedit integ.mpp &
You will need to type in the buffer and sample
pairs at the end of the file
A -f sample.tif buffer.tif
These can be found by searching data directory:
Als i Irt ../data/*01.if
Save the file and run sastool
A sastool integ.mpp

T e

/& integ.mpp ) -
File Edit Search Preferemces Shell Macro Windows

[BEE]

Belp |

-1 20130301.1og

-c 385.7872 612.0618

#-a yes 0 0.0 165.84 0.1076 333.19 0.2152 499.71 0.3228
-i yes i2 200000

-z yes 3.5
#-f ../data/agbe_Skev_5096_0_01.Tif
# sample.tif buffer.tif,

. ./data/1ys1051_02B_S006_0_01.vif ../data/lys1051_02A BR05_0_01.tif 7|

a Terminal
Fle Edit View Terminal Tabs Help

[BEIE)

Terminal x [Terminal x | Terminal

Input Factor:
Actual factor: 1.
Use data mask: yes msk_marl.tif
Data mask file name: msk_marl.tif
Input Dezinger Factor: yes 3.5
Actual dezinger factor: 3.5

it

Removed 2 zingers from file#l

Removed 32 zingers from Tile#2

Removed 46 zingers from Tile#3

Removed 19 zingers from file#4

Removed 7 zingers from file#s

Removed 1 zingers from file#6

Removed 17 zingers from file#7

Removed 7 zingers from file#8

Removed 18 zingers from Tile#9

Removed 23 zingers from file#10

frame #1: © 0 0 0.0748961

frame #2: 4.92276 34.1039 1904.91  0.8748747
frame #3: 4.42944 105,943 1843.92  0.0749268
frame #4: 5.42420 153.528 1783.15 0.0748526
frame #5: 4.57832 16.7907 1896.35 0.8749119
frame #6: 4.86149 123,052 1832.33 0.0748173
frame #7: 5.4135 63.0168 1851.88  0.0748515
frame #8: 4.59113 66.8685 1711  0.0744325
frame #9: 4.94036 174,158 2001.42 0.08743208
frame #10: 5.27446 200.13 2038.71 0.0742303
Removed 11 zingers from Tile#l

Removed 8 zingers from file#2

Removed 10 zingers from Tile#3

Removed 17 zingers from Tile#d

Removed 15 zingers from file#5

Removed 22 zingers from Tile#6

Removed 10 zingers from Tile#7

Removed 18 zingers from file#8

Removed 24 zingers from Tile#o

Removed 9 zingers from file#10

frame #1: @ @ 0 0,0738275

frame #2: 6.77579 82.8076 2057.27 0.8737675
frame #3: 8.06958 199.612 2173.49 0.8737774
frame #4: 7.20585 240,608 1697.2  0.0736397
frame #5: 8.91685 258.124 1943.92  0.08736281

TIFF data files: ../data/lys1051 028 S@06_0 O1.tif ../data/lys1051 02A BO5 0_61

% |Terminal x




Typical Sastool run
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This can be automated using autosas.py or bl42-dat:

$ autosas.py <sample_number> [buffer_number]




Sastool log file

=1 A

[5120130301.Iog - /mnt/nome/igcarter/data_collections/SomeUsersetUps/20L. (= |0 X |

File Edit Search Preferences Shell Macro MWindows

*integ.mpp |20130301.10g [

Parameter file: integ.mpp
Logfile: 20130301.log

Center point: 385.7872 612.0618
Use Il: yas i2 200000

Use I2 for data mormalization
Input factor: yes 1.5

Actnal facter: 1.5

Use data mask: yes msk marl.tif
Data mask file name: msk_marl.tif
Input dezinger factor: yes 3.5
Actual dezinger factor: 3.5

Variance of frames relative to the first frame for buffer files:

frame #. o0 0 0.0748961

frame # 4.92276 34.1039 1904.91 0.0748747
frame #. 4.42944 105.943 1843.92 0.0749268
frame #4: 5.42429 153.528 1783.15 0.0748526
frame #5: 4.57832 16.7007 1890.35 0.0749119
frame # 4.86149 123.052 1832.33 0.0748173
frame #: 5.4135 63.9168 1851.88 0.0748515
frame #: 4.59113 66.8685 1711 0.0744325
frame #0: 4.04036 174.158 2001.42 0.0743208

frame #10: 5.27446 209.13 2038.71 0.0742393

Average variance for buffer:

1873.08

Variance used for rejection: 1873.08

Factor used for rejectiom: 1.5

Variance of frames relative to the first frame for sample files:

frame #: o 0 o 0.0738275

frame #: 6.77579 82.8076 2057.27 0.0737675
frame #: 8.06958 199.612 2173.49 0.0737774
frame #4: 7.20585 240.608 1697.2 0.0736397
frame #. 8.01685 258.124 1943.02 0.0736281
frame # 8.91254 240.865 2092.23 0.0734513
frame # 7.14494 177.172 1961.16 0.0736094
frame #8: 6.94788 187.773 2056.9 0.0736775
frame #9: 7.48487 246.19 1052.84 0.073648

frame #10: 8.48395 193.812 2149.25  0.0737927
Buffer frames:10 Rejected:

Sanple frames:10 Rejected:0

Final sub:./lys1051_02B_S006_0_01.sub

TIFF data files: ../data/lys1051_0ZB_S006_0_01.tif ../data/lys1051_02A BOO5_0

=]
I --roved 10 zingers from file#s

Input parameters

Buffer files

Samples files

T e



Frame information

Data mask fFile name: msk_marl.tif

Input dezinger factor: yes 3.5

Actunal dezinger factor: 3.5

TIFF data files: ../data/lys1051_02F _S006_0_01.tif .. datas1ys1051_024 BOO5_0
Variance of frames relative to the first frame for buffer files:

frame #1: 0 0 0 0.0748961

frame #2: 4.92276 34.1039 1904.91 0.0748747
frame #3: 4.42044 105.943 1843.92 0.0749268
frame #4: 5.42429 153.528 1783.15 0.0748526
frame #5: 4.57832 16.7907 1890.35 0.0749119
frame #6: 4.86149 123.052 1832.33 0.0748173
frame #7: 5.4135 G63.9168 1851.88 0.0748515
frame #8%: 4.59113 66.8685 1711 0.0744325
frame #9: 4.94036 174.158 2001.42 0.0743208
frame #10: 5.27446 209.13 2038.71 0.0742393

Average variance for buffer:

1873.08

Variance used for rejection: 1873.08

Factor unsed for rejection: 1.5

Variance of frames relative to the first frame for sample files:

frame #1: 0 0 0 0.0738275

frame #2: 6.77570 B82.B076 2057.27 0.0737675
frame #3: 8.06958 199.612 2173.49 0.0737774
frame #4: 7.20585 240.608 1697.2 0.0736397
frame #5: 8.91685 258.124 1943.92 0.0736281
frame #6: 8.91254 240.865 2092.23 0.0734513
frame #7: 7.14404 177.172 1961.16 0.0736004
frame #8: 6.94788 187.773 2056.9 0.0736775
frame #9: 7.48487 246.19 1952.84 0. 073648
frame #10: 8.48395 193.812 2149.25 0.0737927

Buffer frames:10 Rejected:0
Sample frames:10 Rejected:0
Final sub:./1ys1051_02F_S006_0_01.sub

ol ARy
o b M\

The first number is frame variance

=]

- The second number is the summation
of difference (normalized by standard
error) between the frame and the first

_eo frame

The third number is the summation of
the square of the difference
(normalized by standard error) between
the frame and the first frame

The forth number is the ratio of 12/I1,
l.e. transmission




The APD and beamstop photodiode reading

/ ,,o,'.‘,«bo\a,n na.ooo‘._".,o»e
SRSV EFd P The photodiode is located in the
ARy L beamstop

The photodiode value is readout and
written to the image header.

There is usually an offset, so the value
will never be 0. If the value falls
significantly during data collection (on
similar samples) this could be a sign of
a problem

You can check the values through the
run by using grep:

grep "l_2" *.prp
Or by reading the .int file.




Data .prp files

(4]

Contain the recorded
intensities from the
photodiodes and information
about the experimental setup

i
[

A

O

N

lys1051_020_S032_0.0Lprp = SerTC N s = e S
¥ - P‘T — —

File Edit Search View Toels Options Language Buffers Help

1 lys1051_020_5032_0_01.prp |

Image file name: lys1051_02D_S032_0_01.tf

Time this file was written: 01 Mar 2013 06:36:00 PM
I_Signal (i.e. I1 in header file) is from: i_apd
I_signal=979152.0 (corrected for dark counts)
I_0{daglon3.0)=2.599
I_1{dagCounterl.0)=979152.0
I_2{dagCounter1.1)=54285.75 (corrected for dark counts)
I_apd(dagCounterl.0)=979152.0
I_upstream{daglon3.11)=-0.0135

10 I_downstream{daqlon3.12)=-0.0421

11 v0{daglon3.0)=2.599

12 v1{daglon3.1)=2.4625

13 v2({daglon3.2)=5.5666

14 v3{daglon3.3)=5.465

15 v4{daglon3.4)=-0.01

16 v5{daglon3.5)=0.0131

17 vB{daglon3.6)=2.5828

18 v7{daglon3.7)=2.581

LM thin bW

19 Detector mode=0; 0 for normal and 1 for dezingered
20 Exposure time=1

21 Counting time=2.5

22 Beam energy=11000.0006542 eV
23 Pipe length=2500 mm

24 Scan motor=NULL

25 Scan range=0 mm

26 Phi position=0.000000

27 Horizontal position=56.563492 mm
28 Vertical position=9.105 mm

29 dispx position=0.487501 mm

30 dispy position=43.912610 mm

31

Photodiode (I_2)




Sastool outputs

A .dat file for each individual image
- from individual tif files

A .tot file for the buffer and the sample
- average of .dat files

A .sub subtracted file
- subtracted averages



The final .sub file

=1 A

q Int

bsaZ 135 020 _S048 0 01

File

Edit Search View Tools Options Language Buffers Help

1 bsa2_135_020_5048_0_01.5ub

T

L= = =< LN Iy« Yy I S TR (S

1

[ e e [ I I o [ e T o I e [ I o Y I [ e T e

.000308826 00

.00123902 00

00216922 00

.00309941 0 0

.00402961 00

.0049598 0 0

.00589 00

.00682019 00

00775039 00

.00868058 7211.85 129.286
.00961078 7083.24 110.458
.010541 6857.91 67.8044
.0114712 6816.67 59.1862
.0124014 6760.16 44.5936
.013323216 6626.99 47.74E53
.0142618 6525.03 320.9577
.0151919 &6437.85 29.5986
0161221 6322.71 24.2302
.0170523 6224.81 25.1823

m_ |
=




automatic analysis pipeline

SAXSPipe
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SAXSPipe - automatic analysis pipeline

Automatic on-line data analysis

Buffer
a Guinler | Datgnom
Resuts | Time  copfer | lrefect) | 0™ oolepace | Datanom Image graphs Data graphs Data analysis graphs Row analysis
totifile | Sample | g P dmax
(reject)
. Variznce Tot flefs) Dat filss < 0.2 Image Rg o logii)vs.q sorr gt vs. logia) Guinier plot Ple) distribution g
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; o100 Si62- | 18(0) . u
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tan 5% sl
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- E y 16 10° ! ' » — °
T ® 85T —ar 85 B o 5i5 0B o B m | 0e0emin aoas ' W b 5T G BoT 6 B Wo | o0GATTEISIEIEIWAT G T T 3

information is meant for a quick data check only. Please analyse your data carefully by hand! SasTool Viersion 0.9.76, ATSAS 272 (r7683)




Saxspipe

=1 A

Automatic on-line data analysis

Buffer i
. Guinier | Datgnom
Sub (or (reject) Datgnom
Results Time rg realspace
tot) file Sample 0 r dmax
(reject) 9
Check
data - real 328+28
and 13 Jul 206.0 +
reciporocal || 2018 ‘;11—%22?&—35%55%' :g Eg% 0.52 4823 239.59
Rgs differ 16:30:46 - = 33to 54
for more (22 total)
than 5%
Check
data - real 338+42
and 13 Jul 106.0 +
reciporocal || 2018 [ OT02C 8081~ 16 %gg 0.39 51.75 266.30
Rgs differ 16:35:37 - = 2910 55
for more (27 total)
than 5%

T



Saxspipe

Automatic on-line data analysis

Image graphs
3500 Variance 400 Tot file(s) 300 Dat files < 0.2 40 Image Rg
300 200
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|
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Saxspipe

ol AL
oF e M\
Automatic on-line data analysis
Data graphs Data analysis graphs
10° logli) vs. g 10% log(i) vs. logiq) Kratky Guinier plot 04 P(r) distribution
. | —— . Rg: 32.8
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Saxspipe

Automatic on-line data analysis

Row analysis

sub(n)/sub(1)

Rg
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| 200

4 100
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Rg

40
38
36

3z
30
28

| 200

4 100

50

0.00.09.10.19.20.29.30.38.4045 0

1

w
.

—_
ba




SAXSPipe - automatic analysis pipeline

Main directory
(e.g. 20190101)

T e

Allimages and .prp files.  —
MNo sub-directory.
(e.g:)
Lysozyme_.
Lysozyme_.
Lysozyme_.

Directory you need to
indicate in Blu-lce
(directory path).

Lysozyme
Lysozyme_....._0002.prp

BSA_....._0000.tf
BSA_....._00DLHF

- analysis

All analytical input/output files and directories.
(e.g)
- Integ.mpp (SASTool input file)
- mask_xoooctif (mask file, tif format)
- mask_xooe.msk (mask file, fit2D format)
- Directory by automatic-analysis (SAXSPipe
and SECPipe)

automatic_analysis:

Directory storing all results of
SAXSPipe (automatic analysis
pipeline for static SAXS data).

automatic_analysis

\ J

v

Other sub-directories generated by other
programs like SECPipe if applicable.

i
% sub_files
e i
result.html: Directory storing all
HTML file of background-subtracted,
SAXSPipe averaged SAXS curves,

summary table.

sastool other_files

Directory storing all
SASTool output files
containing SAXS curves
of individual frames.

Directory storing all
output files of autorg
and datgnom.



SECPIipe - automatic analysis pipeline
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On-line analysis and plotting of the data
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bl42-dat for post-analysis

- BL4-2 Data Analysis Toolbox

qealcation | mask | 20 = 1D WPLCSexs | lnteg.mpp

Arst dota Ne et andys s folder analyse data 0ad 1d data sans hiptst UV bigyvist
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Data quality check

Guinier plot

Kratky plot
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Globular protein

Unfolded protein

Partially flexible protein

Multidomain protein

q

Pair-distribution function

55 GNOM - Iyso,05F.5044.0.01_sublat - - ]
74 Qualty estimate [96] 79.50
Recprocal Space Rg/Ts 14.32 1839.00
37 1 Real Space Ra/l 1431 1839.00
6
Porod  roodum 252
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