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Experiment Planning

e Useful sample information

NVI1D ¥3dns

— Particle shape and size
» Size>1Tnmand <1 pum.

A
N

— Particle concentration R
» Conc.> 1 mg/mL (1-5)

— Particle size distribution
» Gaussian/LogNormal

. . Secondary Particle Primary Particle
— Hierarchical structure " N o
iangular Y

» Multiple level of structure

Spherical
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Determine Q-range from Particle size or order

e Dilute solutions of particles (biomolecules)

— Parficle shape or form factor
- Relevant Q=1/R

o Concentrated solution of particles or hierarchical stfructure

— Particle order or structure factor (lets call spacing as ‘d’)
- Relevant Q=2n/d

* Q-range should extend both directions of relevant Q
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Instrument Configurations

Monochromator, A

West Wing Detector 3He Tube Detectors

Vacuum Tank

Detector Detector
Somple/v/l 15.5m i’s — T T T T T i
2.25m * Porous Silica Standard ¢ XXlong
] dm\ . (0N @ 10'F 7 X Long -
— Shortest 6A, 6G, 2.25m, 12.2° 0= (T)Sln(i) S T - 4 Intermediate
— Intermediate 6A, 4G, 7m, 3.2° g 1° ]
- Long 6A, 0G, 15.5m, 1.4° S) 10° -
~ XLlong 12A, 0G, 15.5m, 1.4° T
~ XX Long 18A, 0G, 15.5m, 1.4° 0.001 001 01 1
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SANS Profiles of Example Biological Systems

T  Non Structural Protein-15 of Corona Virus
\ Intermediate ~~ § ngjemanodisc |
10 = Lipid Vesicles e« CNWI11 DMPC Nanodisc with contrast
-~ 10 matched DMPC
e
5 10" « POPE Lipid Vesicles (~50 nm diameter)
10” il e Plant cell wall hierarchical structure
10-5 11 1 lIl!llI 1 1 lllllll L1
0.001 0.01 0.1 1 Plant cell wall
16 1w W Q(A1) . %

I i
Nsp15[ND.[__MD__J— endoU

=D
257 /) endou

: / Protein

J

i Lipid Nanodisc

Lipid

N
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Simulate System Prior to Experiment

o Simulator in Data Acquisition System
e Provides arough expectation of sample scattering
e Overall benefits are

— Optimal Q-range (in other words set of configurations)

— Predicts scattering intfensity and helps determine good concenftration range

— Optimization of Qmin (0or sample aperture size and beam trap size)
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Data Acquisition

 Opening EPICS to show a live demonstration similar to the futorial videos.

e Tutorial links -

- Opening conftrol software system (CSS) -
hitps://vimeo.com/588440112/161b3c?2bc

— Panel Scan use to sefup commands -
hitps://vimeo.com/588488791/8611{9a5af

— Checking experiment status -
https://vimeo.com/588487424/bcfeaec]18e

&OAK RIDGE |§Hie o8
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https://vimeo.com/588440112/161b3c92bc
https://vimeo.com/588488791/8611f9a5af
https://vimeo.com/588487424/bcfeaec18e

Main Control Panel

»_, Applications Win

...................

@for5- % ] (= ~| B »| &=

----------
in %

dynamicMapping

CG3 - Bio-SANS Main Control

e , Dashboard

4

/ LineLog

4

| LW“

( Panel Scans )

lect Sample Envir n
e e
i - i
! i
mple Temperature
1 i
i 0. e 5

e Click home button to Lo M3aINn Control

e Launch Dashboard and Panel Scdn

e Launch Scan Monitor (Applications Menu/Scan/Scan Monitor)
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Panel Scan - Setting up Configs

~ High Flux: 6A, 6G, 7m, 350mm, -1.0°, 3.0°

— Intermediate:  6A, 4G, 7m, 220mm, -2.7°, 7.25°

- Long 6A: 6A, 0G, 15.5m, 350mm, -1.0°, 5.5° | -

- Long 12A: 12A, 0G, 15.5m, 350mm, -1.0°, 5.5° === _
~ Long 18A: 18A, 0G, 15.5m, 350mm, -1.0° 5.5° — — -

e Setup of different configuration usually by Local Contact with User

e Remember - min-g and sample holder used for your experiment

&QAK RIDGE |§Hie o8
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Panel Scan — Choosing Configs

Select Q setup(s): Fram standard Q sewps
® From current IPTS 25674 Cycle: 480 T

Use 1Q setups. =~ Refresh Q Setups o)

Q SE[UP #1: dguides 7.0m_6.0A WG_3.2deg -
Collect: Scatering data
Transmission data
@ Scatenng and Transmission data (together)
Scatienng and Transmission data (seperate)

Default scattering data collecting criterion:

& Time (unit: seconds): 180000

M ain detector total counts:
{Main detecior - ROl counts:;

Beam monitor counts:

‘Scriot Commands

« Choose # of Configs and Q-setup for each config (max. 4 allowed configs)

« Choose mode of measurement and fransmission exposure time for each
config

* Define default scattering exposure time that will be applied for all samples
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Sample Environments

Use Pelters temperature controlers (Unit C).

i Scans [N W U= Arroyo Peltier

m.mqsf.... , 2 Sokat g Seu FIFS—— 4.0 Sangies s Use P h.l'S-E e chilles [Urlt 'C-':I
Sample Environment Device(s):

o rederence) Samie Enviuament Dewicefs) as in PTS:

U Pulters femper e conrolers (Ut €. =

o U Anago Peter

Us=e Lakeshore 336 (Wnit: K).

et e o e Use Diusion Fridge (Unit K).

e Tumibler | Linit: R FPM).

Lise HPLC

 Select appropriate sample environment Uee st

Use other device combination (pre-measurement):

 Fill Table with appropriate values for parameters e athr device combation (post measiremen
|i|<e TemperOTure' Urse equilibration time (hold time; unit: seconds):

&OAK RIDGE |§Hie o8
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Samples

® e~ |Br|=

e Select sample environment and humber ofblc‘ﬁgijr'imans
» Select appropriate descriptives to be stored as metadata

» Populate Table with sample information for the appropriate sample
position.

« Preferably measure backgrounds prior fo samples.
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Sample Details for Meta dato

Luad'tamples

= [forreference) Sample ID: -1 Sample Name: No sample
w Sample Changer Default Positions to Use: 1-2 Edit Positions to Use: 1-3
¥ Use Robot .
Robot Set Sample Title Sample Thickmnes{
TEMS IDs 1 MT Beam .

MT Cell 1
v Tife

e Choose those that & . ey porasi 83
apply for your sample : o
and can help with

auto-reduction

Compaosition; protein [or pohymer)

Compasition concentralion

Solvent

Solvent raio
Salt
Salt concenir ation

v Sample type (Sample/Background/Empty CellOpen Beam)

&OAK RIDGE |§Hie o8
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Exposure Times

®  e~|(|B~r|=

vt Wait For  Value
SECONds 18040.0
Seconds 18040.0
SEConNds 180400
SECONOS 18000
SEConds 1800.0
SECONdSs 18040.0

SANS Panel Scans

Specity Expostl

Each sample is automatically assigned default exposure time

Edit exposure times for those samples that differ from default (last column)

This is the exposure time for Only scattering or Both together measurements

Transmission and default scattering exposure times were defined in Tab 2
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Final List of Commands

& (e-|B-|z

Table e name;  SNSAsersiqinGessopschashi 2205 & v

« Compiles all details; Check all entries here
e Except configs, almost all entries can be edited, if required
e Order of measurement can also be modified, including deletion of row(s)

« When ready, SUBMIT table for execution to general list of commands
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eo0e® s6v@cg3-dasopil.ornl.gov - ThinLinc C

O S h b O O rd CS-Studio

File Applications Window Help
® e~ B~|=]| H

SANS Panel Scans X | CG3 Dashboard X | Scan Monitor X | PolyScience Chiller X | IPTS, ITEMS X | SANS Q Planner X

« Shows live status of instrument = R
~ Scan and Run - —
- All Motors —
— Detector counts and 2D images e = [ ==

Detecior Counts: E21T4E

— If require can initiate diagnostic miew | RETTTTTTE T | (R

BN Cfane [Couness) 0

hd o avses: Expent ] e
TrarEmEs oS AT g Urdctned an o - b | macacaie Bt
I y l , Sanple Tile: Urdefined
Sanple Thckess L0mm - Main FOI Courts tor Counts Wes Wing Desector ROIC ouns
Sanpie Type: indotined
b l 'S e rs ™ Totd  TEEAZ T3 o Ras  Dais Tetal  HE10E Mn 2 Rae  Oss
Cuten R O M B fuFate 0ASGR'S Currens Fae owis M 15 AuFate 000 8is
SicpEiag fuciage Rt 177Lels Mean 7392 o Foe fuecrage Fate 11600 Mean  GEET Shaw RO
CVebocky Selechr ——— Total  SETHS Total &G
Lamibds () ococoa @
DiLambd a0
GLOD B 114051 Verky Hewe
VETIE 0400 cegl WO B 130 AT ¥ youwart O W SIS o W) e S ERTRAMCH iy 0T S © 0
3L 080 L0 2 e Dode S 3 S B e b e wes T AN vap y WO
 Mator P ™
| T Mowes | WILOE- T LIOE M LinelapOs Sared
s = | S
s SR LILOT-D LI TS Snally § B MmOR T 10K
Soirce Apeimue Dlameter 000 mm 1TLOP- L1045 0 archer BOC
Seiree ApTo 5 ATH1E535 mm U000 LEIT 4L The Setects & sy o b gt
Sample ¥ : 1= DILIL B LI Ll apOC S
LILA U 0RO B Lenel apOC B e
L3200 E L1 1900 o Mov o iy
3506 B 1 1D LinelapOC Sarwd
Sample fp Ta Sl ZOmm T A B 1 100D LinelagOt Bawd
Sanpie To S TL0mm 232,08, 30 104959 Lo 1 Pere Kakey
Soirce Ap toSample AR (SSD) 1TSS m 20020600 00 2020 Lined apOC Sred
Sanple & Dol :' N '.]'0'"_;"' X330 L30T Lol apOC v
T OB L300 00 Lered apCrC T
‘Sample Det Dist | SD0):
{ TOTLLOm 0108 001798 chack
DotWlangs A 7.0000m
Derurars 2 ooo0m @
Dol 1158 2006 e 9 | cmw
MRS 14051 0eg I
WD 04z 0000
Baam Trap & 4,500 ol
BT y7& Sem 1 occomm B
BT 1 cocomm
BT y7e 2 oo,

BT 0L o i
% OAK RIDGE | et o, e~
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Scan Monitor

e List of commands as
submitted by Panel
Scan

e The order of
commands can be
changed, but not
the details for each
command.
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sBv@cg3-dasopil.ornl.gov - ThinLinc Client

Applications + Places « S-Studio = Thu Sep 1, 21:34:49 @
CS5-Studio

File  Applications Window Help

fle~|B~-=|B

SANS Panel Scans X | CG3 Dashboard X | PolyScience Chiller X | IPTS, ITEMS X | SANS Q Planner X | Scan Monitor X
ID Created Name State % Runtime Finish Command
10412 2021-08-30 Panel Scan 15 of 18, smpl: MYB-THF-130C Logged = 0 ms 7
10411 2021-08-29 Panel Scan 14 of 18, smpl MYB-DA-160C-10min Logged ® 0ms ?
10410 2021-08-29 Panel Scan 13 of 18, smpl: MYB-DA-150C Logged a 0 ms ?
10409 2021-08-29 Panel Scan 12 of 18, smpl: MYB-ETOH-170C Logged ™ 0ms ?
10408 2021-08-29 Panel Scan 11 of 18, smpl: MYB-ETOH-130C Logged 2 0 ms ?
10407 2021-08-29 Panel Scan 10 of 18, smpl: MYB-THF-140C-10min Logged ® 0 ms 7
10406 2021-08-29 Panel Scan 9 of 18, smpl: MYB-THF-130C Logged % 0 ms ?
10405 2021-08-29 Panel Scan 8 of 18, smpl: MYB-DA-160C-10min Logged % 0ms ?
10404 2021-08-29 Panel Scan 7 of 18, smpl: MYB-DA-150C Logged ® 0 ms ?
10403 2021-08-29 Panel Scan 6 of 18, smpl: MYB-ETOH-170C Logged 2t 0 ms ?
10402 2021-08-29 Panel Scan 5 of 18, smpl: MYB-ETOH-130C Logged ® 0 ms f
10401 2021-08-29 Panel Scan 4 of 18, smpl: MYB-THF-140C-10min Logged a 0ms ?
10400 2021-08-29 Panel Scan 3 of 18, smpl: MYB-THF-130C Logged 3 0 ms 7
10399 2021-08-29 Panel Scan 2 of 18, smpl: MYB-DA-160C-10min Logged ® 0ms ?
10398 2021-08-29 Panel Scan 1 of 18, smpl: MYB-DA-150C Logged a 0 ms ?
10397 2021-08-29 Panel Scan Prologue Logged ® 0 ms ?
10396 2021-08-29 Unset Logged o 0 ms ?
10395 2021-08-29 Panel Scan 12 of 12, smpl: MYB-DA-130C Logged 2 0 ms 7
10394 2021-08-29 Panel Scan 11 of 12, smpl: COMT-ETOH-180C-1min Logged ® 0 ms ?
10393 2021-08-29 Panel Scan 10 of 12, smpl: COMT-ETOH-170C Logged 2 0 ms ?
10392 2021-08-29 Panel Scan 9 of 12, smpl: COMT-ETOH-130C Logged ™ 0 ms ?
10391 2021-08-29 Panel Scan 8 of 12, smpl: MYB-DA-130C Logged 2 0ms ?
10390 2021-08-29 Panel Scan 7 of 12, smpl: COMT-ETOH-180C-1min Logged % 0 ms 7
10389 2021-08-29 Panel Scan 6 of 12, smpl: COMT-ETOH-170C Logged % 0ms ?
10388 2021-08-29 Panel Scan 5 of 12, smpl: COMT-ETOH-130C Logged 2 0 ms 7
10387 2021-08-29 Panel Scan 4 of 12, smpl: MYB-DA-130C Logged ™ 0ms ?
10386 2021-08-29 Panel Scan 3 of 12, smpl: COMT-ETOH-180C-1min Logged o 0 ms ?
10385 2021-08-29 Panel Scan 2 of 12, smpl: COMT-ETOH-170C Logged ® 0 ms 7
1n3IRA 2N027-NR-29 Panel Sran 1 nf 12 emnl- COMT-FTOH-1 30C | naned N ms ?

Scan Server Heap: 189.5/ 3072.0 MB (6.2 %), Non-Heap: 34.5 MB




Jupyter Script Template
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User Input for NON-TimeSlice Single Configuration

# DO NOT CHANGE IF Non- Tlmesllce Experiments

sample_identifier =

# Enter a number that represents the config you are reducing

# Config = 1 for 2.25m 6A;

# Config = 2 for 7m 6A;

# Config = 3 for 15.5m 6A;

# Config = 4 for 15.5m 12A;
# Config = 5 for 15.5m 18A;
Config =3

#Enter your Choice of names for Output Files —— For example ['AgBeh', 'Water']

sample_names

# Enter sample thickness

= ['AgBeh', 'PorB3', 'Water']

in cm units.

# If all samples have same sample thickness, enter once ['0.1'];

# DO NOT REPEAT the same
sample_thick =

# Enter the list of runs
samples =

# Enter the list of runs
samples_trans =

# Enter the list of runs
# Also, if background is
# DO NOT REPEAT the same
backgrounds =

# Enter the list of runs
backgrounds_trans =

# Enter Beam Center (i.e.
# To use the default beam center (measured during calibration), Enter

beam_center =

sample thickness value multiple times.
['0.2'] + ['0.1']%2

for 'sample scattering' in the order set by 'sample_names'.
['16571', '16572', '16573']

for 'sample transmission'. Enter [''] if same as 'sample scattering'

2]

for 'background scattering' in order set by 'sample names'.
same for all samples, enter once;

run number multiple times.

['16570']

for 'background transmission'. Enter [''] if same as 'background scattering'

['1
, empty beam transmission) measured in your experiment.
e

'16568"

# Enter Empty Beam (i.e., empty beam scattering) measured in your experiment.

# To use the default Empty Beam Transmission (measured during calibration), Enter

empty_trans =

'16569"

# Default is to start index at 1; DO NOT START FROM 'ZERO'
# For reducing a subset of the total range, Enter the index of the initial sample to reduce

start_index =

) 3

# Default is 'len(samples)'
# For reducing a subset of the total range, Enter the index of the end sample to reduce

end_index

= len(samples)

# Setup once at the beginning of the experiment
# Your IPTS, will be used for output directory

IPTS_Number =

# Enter your UCAMS/XCAMS
User3LetInitial =

‘27401

UserID
'sbv'

# Option to overwrite existing data or create another folder (Default is 'True')

overWrite

= True

Instrument Scientist or Local contact input below (And Expert Users)



J U DYTer S C ri pT Te m p | a Te User Input for NON-TimeSlice Single Configuratic

H 1 # DO NOT CHANGE IF Non- TlmeSllce Experiments
¢ (:()f\flgys (‘I-ES) 2 sample_identifier =
A 3
1. Shortest 6A, 6G, 2.25m 3 |¢ contig = 1 for 2.25m 65
2. Intermediate 6A, 4G, 7m 5 # Config = 2 for 7m 6A;
o 6 # Config = 3 for 15.5m 6A;
3. Long 6A, 0G, 15.5m 7 # Config = 4 for 15.5m 12A;
o 8 # Config = 5 for 15.5m 18A;
4. XLong 12A, 0G, 15.5m 9 # Enter a number that represents the config you are reduc:
5. XX Long 18A, 0G, 15.5m ) Contig =2
12 #Enter your Choice of names for Qutput Files —— For examp

sample_names = ['AgBeh', 'PorB3', 'Water']

« Sample names and thickness

- For multiple samples, names in ‘quotes’ an
by ‘commas’

# Enter sample thickness in cm units.

# If all samples have same sample thickness, enter once [
# DO NOT REPEAT the same sample thickness value multiple
['0.2'] + ['0.1"]%2

—  Express thickness in ‘cm’ units i SETPEEL =
20 # Enter the list of runs for 'sample scattering' in the o
« Sample Scattering/Transmission run numbers Py sanples = WSSy Sedrety SR
—  Follow ‘somple name’' order 23 # Enter the list of runs for 'sample transmission'. Enter

. . . samples_trans = ["'""]
- Multi-sample reduction- each run number in ‘quotes’ are 25

_ o ' v ' 26 # Enter the list of runs for 'background scattering' in o
comma SepGrGTed [ 165717, "16572°, "16573 ] 27 # Also, if background is same for all samples, enter once,

— Addition of multiple runs of a sample- comma-separated 28 |# DO NOT REPEAT the same run number multiple times.

in ‘quotes’ - ['16569,16571", *16573,16574'] | e = hes7erd
—_ i = icgj i - v 31 # Enter the list of runs for 'background transmission'. Ei
For scattering=transmission, leave it empty - [*'] 32 |backgrounds_trans S
33

&OAK RIDGE |§Hie o8
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JUpy-I-er Scrip-l- Templc'l'e gi # Enter the list of runs rl‘?r"]'sample transmission'. Ente

samples_trans =
25

26 # Enter the list of runs for 'background scattering' in

« Background Scattering/Transmission run numbers_ 27 # Also, if background is same for all samples, enter onc

28 # DO NOT REPEAT the same run number multiple times.

— If background scattering is the same for all samples, like backgrounds = ['16570']
1 [} . . . . . @
EmpTy Ce” ! JUST listit once even if you have mul’rlple # Enter the list of runs for 'background transmission'.
samples listed above. 37packgrounds_trans = ['']
.. . 33
- If background transmission is the same as background 34 # Enter Beam Center (i.e., empty beam transmission) meas
SCQHering, leave it empfy - ["']. 35 # To use the default beam center (measured during calibr

beam_center = '16568"

° # Enter Empty Beam (i.e., empty beam scattering) measure
BeOm Cenfer & EmpTy Ce” 39 # To use the default Empty Beam Transmission (measured d
- Asingle run number for each; not a list (no square brackefs]—, »enpty-trans = "16569°
42 # Default is to start index at 1; DO NOT START FROM 'ZER
43 # For reducing a subset of the total range, Enter the in
o Start and End Index S !
- Currently the entire list will be reduce 46 # Default is 'len(samples)’
_ ; ; 47 # For reducing a subset of the total range, Enter the in
Change to reduce a subset of the entire list, no nee end. index _’len(samples)
edif the lists above. 49
50 # Setup once at the beginning of the experiment
51 # Your IPTS, will be used for output directory
* |PTS Number MIPTS_NUNIJEF = '27401'
53
- Your beam time proposal number 54 # Enter your UCAMS/XCAMS UserID
User3LetInitial = 's6v'
.. 56
o UsersLeﬂﬂ|1’|O| 57 # Option to overwrite existing data or create another fo
58 overWrite = True
- ‘Alpha numerals’ for your folder name
OAK RIDGE | cexes cor Instrument Scientist or Local contact input beloy
X QAK RIDCE | SR ovoe




Data Reduction and Retrieval

« Jupyter Notebook is our choice of data
reduction environment.

« Ask Local Contact for Template Script.

o Script accesses raw data stored in the
cluster.

« Reduced datais stored in the cluster too.

Choose
FTP Software

Log into
Jupyter

(/

« Qutput of the reduction script stores data
in the cluster.

e FTP Software is used to transfer data from
cluster to local machine.

« Jupyter Notebook- https://jupyter.sns.gov

e Analysis Cluster- hitps://analysis.sns.gov

N

Cyberduck
FileZilla
WInSCP

Notebook

<

Copy
Template
Script

Personal
Computer

&OAK RIDGE
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Plotting and Data Analysis
RAW, Irenq, Origin, SASView
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https://jupyter.sns.gov
https://analysis.sns.gov
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