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FACILITY CONTACTS BEAMLINE CONTACTS

From any CLS phone, you must
dial '9' to access an external line.
For CLS internal numbers (starting
with 306-657-), you only need to
dial the 4-digit extension.

Viorica (Ibi) Bondici (306) 657-3707
ibi.bondici@lightsource.ca

Floor Coordinator 306-657-3639 mangant.Slngh@“ghtsource.ca
HSE Department 306-657-3663

Reception Desk 306-657-3500

User Services Office 306-657-3700 Ozra Mohammadi (306) 657-3694
ozra.mohammadi@lightsource.ca

44 Innovation Blvd.

Saskatoon, SK  S7N 2V3 .
Amanda Quirk (306) 657-3755

amanda.quirk@lightsource.ca

EMERGENCY NUMBERS

Zachary Arthur (306) 657-3708
Fire Department 911 zachary.arthur@lightsource.ca

Ambulance 911
Campus Security 9-306-966-5555
Poison Control 9-1-866-454-1212

Canadian Centre canadien
Light de rayonnement
Source synchrotron

This content is managed by the User Services Office, For assistance, call the Floor
in cooperation with CLSI HSE and Beamline Staff. Coordinator at 306-657-3639.
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Canadian Centre canadien
Light de rayonnement
Source synchrotron

HEALTH & SAFETY

When accessing the CLS, users
must comply with all CLS policies
and procedures, and heed and
comply with the directions of CLS
staff, including beamline staff and
Floor Coordinators.

Occupational injuries, unsafe
conditions or practices, and
damage to property must be
reported to CLS staff.

2

COMPLIANCE WITH LAWS

All activities at the CLS must
comply with applicable laws, rules
and regulations of the Province of
Saskatchewan and the laws of
Canada.

BEAML

The CLS aims to provide excellent user support while preserving a healthy work-life balance for beamline staff.

Monday - Friday
9am - 5pm

Excluding Weekends
and Statutory Holidays

Monday - Friday
5pm-10pm
Weekends and Statutory Holidays

10am - 10pm

Monday - Friday
10pm - 8am
Weekends and Statutory Holidays

10pm - 10am

CONDUCT

ALCOHOL & DRUG USE

Use of alcohol, cannabis, illegal
drugs, or impairing substances is
prohibited while at the CLS.

A/

S

RESPECT & DIVERSITY

Respectful behaviour is
required and expected of staff
and users alike.

Harassment, discrimination, or
any form of disrespectful
behaviour is not tolerated.

We value diversity and hold
everyone to the standard that
all interactions be conducted
with kindness, professionalism,
and mutual respect.

Beamline Staff
Responsibilities

Beamline staff are
either on-site, or
available remotely
on short notice.

You may contact
Beamline staff by
email, but a response

is not quaranteed. User Group

Responsibilities

Beamline staff are not

expected to respond,

unless aranged o}
ahead of time. &l

CODE COMPLIANCE

All users of the CLS must
acknowledge and agree to the
terms of their institution’s
agreement to access the facility.

Scantoread [El¥%
thefull (LS &
User Code T
of Conduct  [EH

2

WORKPLACE VIOLENCE

Anyone acting in a violent,
threatening, or intimidating
manner may be removed from CLS
property, and all reported incidents
will be investigated.

NE STAFF AVAILABILITY

\/ Set up the beamline

Help with paperwork and
\/ training at the start of the
experiment

Train new user groups to
operate the beamline

Ensure there are enough
qualified individuals to
run the experiment

\/ Cooperate with requests
from CLS staff

\/ Comply with the User
Code of Conduct

Additional support may be available by prior agreement between users and beamline staff. If significant assistance with experimental planning,
data acquisition and interpretation is required, users are normally expected to treat beamline staff as collaborators, with appropriate recognition
given (e.g. co-authorship). Where practical, additional assistance should be solicited ahead of the user's experiment.

FC | Floor Coordinator

FCs are on-site 24 hours a day during beamtime. Call any time! They are your
best source of beam-related information, but may not have the expertise in
specific beamline operations to resolve more technical problems.

3639
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1.Schematic of the setup
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2.Important Applications

Undulator Beamline Energy ImagingControls

.
8 /home/control/opi/Interface/opt = 8 X B /home/bioxas/Screens/Beamline/BioXA | - B8 X - BIOXAS 0710-1 Imaging Beamline e
07ID-1 BioXAS Undulator Beamline Ene - = =
oXASitin: gy Frabled Micro Mode Operation | Macro Mode Operation | Uil |
I — Endstnion Ubiies Beamine Energy
Gap setpoint 3866 ok EV. _llBliE.lileZ Conrols. Status. . " —
B: e = =] setpuerv [116705000 mev i
Move s woveoon: [N T ==
rogss_success wove s 70 o I o e | B] o0
R r—— oo coees @] [ore el L |
e s ) E0T
o e [ore  [ewlee) o Fres —
= 3
Limits. Open Limit () Gap Open O D | e ep—
Clositinit O Mow ThmeFesdback  0:618 ot s | ] 4T Lo [
Gap Encoders  Gap Aeference Motrocksuen I ropecs e [ R GRE Mo
e lizd oo DR o e
o G P = p
S OIEm L5 i ol o uite [CETIG] sopeenty [iETOBO mar [ viseasz0
fira mn gversoor [pisauten 0| gueshost (2000000 3 = L zam
Rotary 5.3882 5.3857 5.3670 | mm [ Protection | ! ED U | Foleramce 2000.000 |15 Chmvvond Sormen . I!“ll | suap |
 ———— — Harmeme  Seventh
Taper setpoint [0.0000 _ feedback _-0.0024 _mm UndulatorTrack | on 1] Safaly Shuttars. e e
delta |0.0000  backlash [0.0254  mm e - e

Taper Encoders Taper Reeronce

Linear tary [Mono fbk EV 11869.6282
menn RoTRRY 0.0705 [-0.0024 Calibrateso:  [T1918.7000 | Galibratel|
Undulator bk EV 11868.3299

Gap Opon HOT_oPEN

Vg [ommavir ]

Hamontc | _seventn 5 |k DEPAULTID)
m [-0.066  Moveon

oftst 8058 Offset

L —— o

Scan Coordinator Pseudo Motors PyAcq

B Imaging Scan Coordinator - o x L] i  Imaging dl e -
s [ Seaniing I :
- ovent starts Pssudo Motors =
£or scansin [ BioXAS Imagin ' \\\If/ i
At 2 singla uter EndStation IS e - == = H
s Pseudo Motors

Total umber [ -
of scans | Setpoint Feedback Status __Enbled_Stop P s

e e [ssuswnon 0200 (02000 [ Up [pown] 0910 owrbone Light de rayonnement
Source synciirofron

[ commous ] [rons| [ commwous | [orvs v covrn 3540 MovEpoxE
Contiguratonsatus Duk Curent st vovoroe [fuseon 00800 [op Jowe] 70T |EHEEEER

[ comacrangea | [ wan ]

N 11 us hor conven RLTRRTE |
S e - [l atso (41500 | up [Dowa] 090" wovspone
,— 16 - 20337.00 on J[- nA il o W MOVEDONE
£ 17 30044500 on I3[ J]na J] [s00 J]nanv I 5880 35800 | Up [Dowa 0010 movsons
S S0 T I e

F 1o [ +5 o0 (e | [ | f—
19 B8] 112.00 I |

[: |7150 [1.1500 [ Up [Down| 0010 sovipone.

Channel 16 — 10 million max counts
Channel 17 = 10 million max counts
Channel 18 = 1 million max counts
Channel 19 - 1 million max counts

Shortcuts to all these applications are in the ‘Applications’ folder on the Desktop.

Applications
v Go Bookmarks Help

2 /homefbioxas-/Desktop/Applications

) ) il )
< ] v < < e 4 4 [ | <
o Beamiine Master €SS Phoebus Energy ImagingControls  NewportStage.  Pseudo Motors Pycq pycharm.sh  Scan Coordinator  Script Launcher Undulator ~lock.Newport
. Launcher adt Stage.odt#
ds
s
ds

The names of these applications will be referenced throughout the remainder of this
document.
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2.1 Application: Undulator

This application displays the gap between the magnets of the BioXAS-Imaging beamline’s
insertion device in the storage ring. The insertion device used by the beamline is an

undulator.

The undulator gap determines the magnetic field
generated between the magnets. The magnetic field,
in turn, determines the energy of the X-ray photons
produced by the insertion device. Therefore, the
undulator gap is directly related to the beamline’s X-
ray energy. For a given beamline energy, the undulator
is settothe corresponding gap required to produce the
desired photon energy.

Users must never change the undulator gap.

The maximum undulator gap is approximately 29 mm.
At this position, the undulator is considered fully open
and produces essentially no useful X-ray beam for the
beamline.

During normal BioXAS-Imaging operation, the
undulator gap for most used beamline energies is
typically in the range of approximately 5 - 7 mm. The
exact gap depends on the selected X-ray energy.

The undulator gap may be opened by the Control
Room to approximately 29 mm following a beam trip

8 | /home/control/opi/Interface/opt | - O X

071D-1 BioXAS Undulator
UND1407-01

IN DEADEAKD

Gap 53870 mm  0.0004

Gap setpoint 5_3866

Move Status  MOVE DONE
Progress  SUCCESS MOVE o 5.3870 mm

NORMAL  FORCE OPEN| operaTon [ HORMAL |
ponezcee

Open Limit ()
Closed Limit ()

Limits Gap Open ()

Gap Encoders  Gap Reference

UPSTREAM | DOWHNSTREAM ‘ AVERAGE

| ROTARY AVERAGE

Average
5.2909 mm

5.3870 mm
feedback -0.0024 mm

backlash |0.0254 mm

Taper Reference
Linear Rotary

0.0705 -0.0024

Downstream
5.3499

5.3857

Upstream
Linear 5.2318

Rotary 5.3882

setpoint W
delta | 0.0000

Taper

Taper Encoders

LINEAR ROTARY

Interlocks
o

MOTORS VELOCITY CLOSED
ENCODERS || CONTROL || Loop || FORCE OPEN H CALIBRATE |

CORRECTION COILS I

Gap Open NOT_OPEN

Emergency Off

Correction Coils

Use Correction NO | YES

recovery. Before the storage ring is re-injected with beam as part of the beam-trip recovery
procedure, the Control Room will fully open the undulator gap. Once beam has been
successfully restored, the undulator is returned to the appropriate gap corresponding to the

required beamline energy.

Users should not attempt to manually adjust or change the undulator gap, including during
or after a beam trip. Any required adjustment is performed by the Control Room as part of
the normal beamline operating and beam-trip recovery procedures.

For further information on beam-trip recovery and the procedure for restoring beamline

operation, refer to Section - 11 of this User Manual.
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2.2 Application: Beamline Energy ;..ﬁ;flf:;smmmm”"e'ME,' —

High Limit 27764.8000

Setpoimt EV [ 11870.0000 bk EV 11869.6282

This application displays the X-ray photon energy e
currently selected for the beamline. The displayed energy DT Calibed @
corresponds to the energy of the X-ray beam being used |———

for the experiment. hre,

K;g&:i‘y |DEFAUL'I' Dl ﬁiﬁxﬂ“ | AUTO Dl
Users may need to change the beamline energy after |[gcmies [osmm 0] gunbeot 2000000
completing an XAS acquisition, especially when returning || wustorma—ov ]
Mono Track ON =]

back to XRF imaging after completing the XAS. More |— —
detailed information is provided in Section -5, 6, and 9 of [[c=ew /19167000 G

. Undulator fbk EV 11868.3299
this User Manual. tamontc | sorth 0|80 [ pmramr 0

-0.066 (Cl‘;lé%s:: -m
2.3 Application: Imaging Controls ot

This application has three subsections: Macro Mode Operation, Micro Mode Operation, and
Utilities.

2.3.1.Macro-Mode Operation

The Macro-Mode Operation subsection allows users to control the position of the
pinholes/apertures used to define the beam size. It also provides control of the sample
position in the vertical and horizontal directions.

o BioXAS 07ID-1 Imaging Beamline

| Micro Mode Operation ‘ Macro Mode Operation Utilities
Aperture

PHA Vertical (mm)
High limit 10.0000

Setpoint | 4.3320 mm Feedback 4.3320

Low limit, 0.0000

Tweak | 0.0010
MOVE DONE D]

Message: OK Calibrated @

PHA Horizontal (mm)

High limit 2.0000

Setpoint [0.2260 mm Feedback 0.2265
Lows limit. 0.0000

Tweak ' 0.0010

Message: OK Calibrated @

Newport Macro Stage

Newport Macro Horz (mm)
High limit 275.000001

Setpoint |-800.00000 |mm  Feedback -300.00000 mm

Low limit -300,00000 |

Tweak :l 500000
NO_ALARM ==

1mm

MNewport Macro Vert (mm)
High limit 285.000001

Setpoint | 235.30730 mm . Feedback 235.30730 mm

Low limit 0.00000 mm
NO_ALARM -

1mm
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2.3.2.Micro-Mode Operation

The Micro Mode Operation subsection allows
users to control the sample stage position in
the vertical and horizontal directions, as well
as the sample translation along the beam
path. These controls allow users to position
the sample within the focused X-ray beam

produced by the focusing optics.

The focusing optics consist of a pair of
Kirkpatrick-Baez (KB) mirrors, which focus the
X-ray beamto the small beam size required for
micro-mode setup. The sample can be
translated along the beam path to position it
at the location of the smallest focused beam,

BioXAS-Imaging User Manual
https://bioxas-imaging.lightsource.ca

o BioXAS 07ID-1 Imaging Beamline

I‘ Micro Mode Operation ‘l Macro Mode Operation

Nano Sample Stage

[Nano X (mm)
High limit -2,0000000

Setpoint |-6.3091885( |mm  Feedback -6.30914150 mi

Low limit -13.0000000

lDTDDDDDDD
NO_ALARM [5wp]

1mm

Tweak

Nano Y (mm)
High limit 20.0000000

Setpoint |7.28499985 |mm  Feedback 7.28500050 mit

Low limit 0.00000000

lWDDDDDDDD
[EE

1mm

Tweak

NO_ALARM

INano Z (mm)
High limit 23.0000000

Setpoint | 15.3640003 | mm

Low limit 000000000
—Jroonocaon 5]
NO_ALARM

1mm

Feedback 15.36399950 m

Tweak

corresponding to the appropriate focal

position of the KB mirrors.

Utilities

A schematic of the BioXAS-Imaging beamline endstation is provided in Section - 1 of this

User Manual.

2.3.3.Utilities

The Utilities subsection allows users
to insert or remove filters from the X-
ray beam path when beam
attenuation is required. Filters may
be used, for example, when working
with high

concentrations of elements, where

samples containing
attenuation of the incident beam may
be necessary to prevent excessive
detector counts. The upstream filter
slot is labelled Filter 1, and four filter
slots are available.

P —

o BioXAS 07ID-1 Imaging Beamline - olx
‘ Micro Mode Operation ‘ Macro Mode Operation ‘ Utilities | L
Endstation Utilties Beamline Energy
Controls Status High Limit__27764.6000
i Setpoint EV | 13450.0000 fbk EV 13450.1270
Pellicle @ Low Limit  11202.4000
[ stop |
Fier 1 rat|  oUT =
Filer 2 @ N BL16807-110:Mono:Energy
High Limit _31000.0000
Filter 3 Extract| QUT Setpoint EV | 13450.0000 fbk EV 13450.1270
Low Limit 3000.0000
Inspection Light Off QOFF UND1607-01:Energy
o Gap 290002 mm
out | ouT High Limit__27764.6000
Phospho Pacde [ _In ] "ot | Setpoint EV | 13450.0000 bk EV 30271.8717]
Us Diamond Screer [ngert, aur Lo it 120z 4000 ey |
Beam Pipe | QUT
Harmonic Seventh
Safety Shutters Offset mm -0.0710
_|0.00 3
=

The Utilities subsection also provides control of the safety shutter, which can be opened or
closed to allow or block the X-ray beam from entering the experimental hutch.
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2.4 Application: Scan Coordinator

The Scan Coordinator application displays the ion chambers used at the BioXAS-Imaging
beamline to monitor and measure the X-ray beam intensity (flux) at different locations along

the beam path.

B Imaging Scan Coordinator = C e
There are four ion chambers located within ﬁ “;";;::;“g;g
the experimental hutch. e Rbrd
- : , T |
See the schematic of the BioXAS-Imaging '
Scan Coordinator Mode
beamline endstation in Section - 1 of this Mode Mode FBK

| CONTINUQUS O ||RELOAD| CONTINUQUS

User Manual.

Configuration Status Dark Current Status

Under the Imaging Scan Coordinator: HvALID

Scalar Channels

e Scalar Channel 16 - lon Chamber 16 [[ERbiED] 2033700 [ow I a0 ITne 1] 1 J]uan 1]

lo: 17 [[Exaiied] 30044.00 [on -] 5 1[na 1] [500 0] nav 1]
Monitors the intensity of the X-ray || 10 [ 25700 [onO[a]z J[pA 0] [z d[eav ]
beam after the Upstream JJ slits. 10 [ 020 [on i fem i pa ][50 I naw

e Scalar Channel 17 - lon Chamber I::
Monitors the intensity of the X-ray beam at the sample during Macro-mode operation
and is used to normalize data collected during Macro-mode measurements. It is
important to note that the physical location of |11 differs in Micro-mode. In Micro-
mode, 11 is positioned further downstream, immediately upstream of the KB micro-
focusing mirrors, and therefore measures the beam intensity before the beam is
focused by the KB mirrors.

e Scalar Channel 18 - lon Chamber I.:
Monitors the intensity of the focused X-ray beam immediately upstream of the
sample during Micro-mode operation. The 12 signal represents the incident intensity
at the sample position and is used to normalize data collected during Micro-mode
measurements.

e Scalar Channel 19 - lon Chamber I3:
Monitors the intensity of the X-ray beam downstream of the sample during Micro-
mode operation. The 13 signal therefore represents the transmitted beam intensity
after the X-rays have passed through the sample.



16|Page|ﬁ/;;‘s BioXAS-Imaging User Manual
https://bioxas-imaging.lightsource.ca

2.5 Application: Pseudo Motors

This application contains multiple sections; however, the only section relevant to users is
the JJ Slits section. This section allows users to adjust the gap and position of both the
upstream and downstream JJ slits.

Users performing XAS measurements will need to adjust the JJ slit gaps according to the
requirements of the measurement. The appropriate slit settings and procedures for XAS
measurements are described in the upcoming sections of this User Manual.

T T T T
8 /home/bioxas/Screens/PseudoMotors/BioXAS ImagingPseudoMotors.edl ' - O X

Beamline
Pseudo Motors

BioXAS Imaging
EndStation
Pseudo Motors

Setpoint Feedback Status Enabled Stop

| Up [Down|0010  movEDONE .-
|JJ us VERT cENTER|[3.540 ‘3_5400 I Up I[)ownll].ﬂlﬂ MOVE DONE .-

[ wusnorcar [[0.060 [0.0600 | Up [Down|0001 movenon: (@ |JEEGRN
[ 21 us wor cenrer {4,180 [4.1800 | Up [Down|0010  movevon: (@) ([EEGEN
[ wosverraar [[5.000 (5.0000 [Up [Down|0010  movenon: (@) |[EERN
[ 0s venr centen][3,880  [3.8800 | Up [Down|0010  movenon: () |[EERN
| wosuoraar [[5,000 [5.0000 | Up [Down|00T0 movEDONE .
[140s or center|[1.150  [1.1500 | Up [Down|0.010  movenon:  ()|EREN

| 4 us VERT AP ([ 0,200 ‘0.2000
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3. Starting the PyAcq Client

3.1 Launch PyAcq

Go to the Applications folder on the Desktop and double-click the PyAcq icon. The

will open a terminal window and the PyAcq client.

/home/bioxas-i/Desktop/Applications

Newport Stage.
odt

W h 4 V
phoebus-4.6.10-  Beamline Master Energy
SNAPSHOT

)

er

ImagingControls PyAcq pycharm.sh

Terminal

Nane
None

Mo
Nane
t/qu:

Do not close the terminal. The terminal may be minimized instead.

3.2 Logln

Click Login in the top-left corner of the PyAcq window.

Help Tools Windows

User Storage

3.3 Enter Login Credentials

A new window requesting the username and password will open.
e Inthe Username field, enter your project number.

e Inthe Password field, enter the password provided by BioXAS staff.

Scan Coordinator

) 4

Undulator

action
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3.4 Configure PyAcq

Under the Configuration tab, perform the following:

ROIEditor Configuration  XAS  FlyScan  One Positioner  TwoPusitioner  Arbltrary Mation  PointVortes  Quous  History

nnnnnnnnnnnnnnnn

.......

e Selectthe correct stage.
o For micro-mode, select PI.
o For macro-mode, select Newport.

Beamline staff should have already selected the correct stage for the beamtime. Restarting
the PyAcq software should not change this setting.

e Enterthe sample-to-detector distance as 35 mm.
e Setthe Vortex MCA Binning value:
o Enteravalue thatis at least 1500 eV higher than the beamline energy.
o For example, for a beamline energy of 13,500 eV, the recommended value is
15,000 eV. This setting is required after every PyAcq restart because the
software always loads its default value of 10,280 eV.

Note: Restarting PyAcq will not interrupt the running scan. However, scans that are waiting
in the queue can be lost.
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4.Features of PyAcq Client

Beamline data are collected using a multi-threaded, Python-based data acquisition
software package consisting of a standalone graphical user interface (GUI) and a Scanner
application. The GUl and Scanner can operate independently.

This page is intended to familiarize users with the layout and basic functions of the software,
including the purpose of the various tabs. Screenshots of the key software tabs are
numbered and briefly described below.

Important Features of Data Collection Software:

4.1 User Account

A user account is created for each project that has been
awarded beamtime through the peer-review process. Ys¢

bioxasloki
Beamline staff will create the account before the

experiment. Once the account has been set up, users can Logout switch User

log in using their project number (case-sensitive) and
password.

4.2 Tabs for Different Data Collection Methods

The software provides separate
tabs for different data collection Pamversx || Lt

To define Dark current t acquisition to check

region of colloction | | 1° SLuRXAS and detactor counts scanned | | o
Inter b

methods. Select the appropriate =

ROI Editor  Configuration XAS  FlyScan  One Positioner  Two Positioner  Point Vortex  Queue History

tab based on the type oOf  sowuwssans

sean Running: NO Scan Running Progress:

experiment you wish to perform. Nme Quese Time ope
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4.3 Starting Data Acquisition

When a scan is ready to begin, navigate to Actions,
located in the lower-right corner of the GUI, and select = Actions
the Queue tab. This opens the queue panel.

Actions

Start

Notes can be
added here; for

New Terminate

If Auto-Run is enabled, the scan or data acquisition will example, if filters —

were used for the - e

start automatically. Otherwise, click Start to begin the acquisition — i T
‘est

scan manually.

4.4 Terminating a Scan and Monitoring Status

The software allows users to terminate an ongoing scan and
monitor its progress. If a scan is terminated, the scan data -

Option to
terminate

completed up to that point will be saved.

Monitoring the status of the beamline hardware and software

components is essential. Any component indicated by a red
status indicator requires attention before data collection can Red status of

the listed
items requires

proceed. For example, if the Dark Current status is red, a dark attention
current measurement must be collected before starting the
experiment. Motors

movement
and Energy

2. _oosese

The Scan Motion section (shown in the screenshot below) is
particularly useful during data collection. Changing Y and Z values indicate the horizontal
and vertical movement of the sample stage, respectively. Monitoring these values can help
diagnose why a scan has stalled or is not progressing as expected.

4.5 Plotting Scalar or Vortex Data

This panel allows users to display either Scalar (lon Chamber)
data or Vortex detector data for a scan. Several mathematical
operations are available for viewing X-ray Absorption
Spectroscopy (XAS) spectra and normalized X-ray Fluorescence
(XRF) scans. To display the correct data, ensure that the e Vorens auvamn

r
(Ch4 to Ché) used
for Micro-mode

vvvvvvvvvvvvvvv

appropriate detector channels are selected.
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4.6 Taking a Point Vortex Acquisition

Go to the Point Vortex tab, enter an appropriate name for the acquisition, and click Queue
to add the point vortex acquisition to the queue.

.......

Ch 0, Ch 1, Ch 2, and Ch 3 indicate the counts recorded by the 4-channel Vortex detector
used in the macro-mode setup.

Ch 4, Ch 5, and Ch 6 indicate the counts recorded by the 3-channel Vortex detector used in
the micro-mode setup.

test

e e
et ese e or A Events At Goos e u)
fio) S cho: 0.0105715 77,041 77,022 51
T na: o.006z508 Ta34s .
chz: 0.0066680 58,773 58,765 z
s2(12) 1,854 ch3: 0.0091109 56,150 56,118 3
) cna: 00000003 s 2 |
3 g8) e hs5: 0.0001707 2,276 1,258 ]
s [Clock) o Ché: 0.0040061 45,744 9,721 17,02,
Totals: 0.0 314,463.0 277,230.0 17,1801
e —
ROI Start (eV): L
01 SEap (av 40,750 5
cho: 73 885

Chl: 77.0:
€h2: 62,733
Ch3: 33,043
Cha: 4,096
Chs: 5324
che: 12804
Totals: 300,315

I

Energy: 32, 411.8 0%
VCA: 2.0

/né \ Mearby Evges: une {Seanline Swergy: 13,64%.9])
I w MNIWW M il Ilm
v wm o sawo ey oo 12000 00 " J

B s0m

25000 20000 o 20

4.7 Setting up an XRF Scan

4.7.1.Using Corners

FlyScan  One Positioner  Two Positioner  PointVortex =~ Queue  History

2 Lk Center: o Energy (eV) Comment
cemers oA Current Use current ensrgy

v Square Pixels Top: Pixels: Res.

Dwell (ms): r Cur. Pos. as TL Cur. Pos. as TR

Center:  Height:  Pixels

All dimension millimeters (mm)

Velocky (mavs) (LI Pixel Size  Cur. Pos. as BL Cur. Pos. as BR
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e Select the coordinates of the area of interest by moving the stage and positioning
the marked beam on two diagonally opposite corners, one at a time.

For example, first, move the stage to the bottom-Lleft corner of the desired area.
Under the FlyScan tab, click Cur. Pos. as BL. The coordinates of this stage position
will be automatically updated in the software.

Next, move the stage to the top-right corner of the desired area and click Cur. Pos.
as TR again.

e Enter step size and dwell time to fully define the scan.
e Give an appropriate name to the scan. Itis recommended to include dwell time and
step size in the scan name, e.g., scan1_fine_100msecDwell_5SumStep.

FlyScan  One Positioner  Two Positioner  PointVortex Queue  History

+ Corners Left: 7.239 Center:  7.489 Right:  7.739 Energy (eV) P—
B Width:  0.500 7 Current Use current energy

v Square Pixels ETosp16 Pixels: 100 0.00500 |Res.

. . | Cur. Pos. as TL Cur. Pos. as TR
(22l ks Center:  Height:  Pixels: =
100.000

2-3e8 - 0-300 I Al dimension millimeters (mm)
peodtvls) CELITE Pixel Size [Cur. Pos. as BL | Cur. Pos. as BR
0.0500 5.116

4.7.2.Using Center

e Anarea can also be selected by positioning the stage at the center of the area of
interest. To do so, click Cur. Pos. as Cen to use the current stage position as the
center of the scan area. The Center (V, H) coordinates will then be automatically
populated.

PyACq - BIOXAS

P\  setFlyscan Center (V) / Center (H) to current PI
FlyScan | One Positioner  Two Positioner ~ PointVortex ~ Queue  History 9 stage position?
Center (v): 9.116380

Macro stage: [[INEIIN Center (H): 7.238629

| ®No || vyes
1
Comers Left: Center: Right: Energy (eV) Camment
e Centers f——="watmT i p—
Top: Pixels: Res. Current Use current energy
v Square Pixels p: :
Dwell (ms):
Center: Height: Pixels: oo
g Cur. Pos. as Cen.
All dimension millimeters (mm)
Velocity (mm/s) Bottom: Pixel Size

FlyScan  One Positioner  Two Positioner  Point Vortex Queue  History

Sanple) sacro stage: [N | est. vme: 0233150 | status: [

Comers Left: 6.989 Center,__7.233 Right:  7.489 Energy (& Comment
gy (eV)
© G Widd mc S0 Current Use current energy
) square Pixels Top: Pixels: %0 0.00500  Res,
9.366 T
2o i Center: | Height: | Pixels:
200.000 9.116 0.500 100 ~ Cur. Pos. as Cen.
00500 All dimension millimeters (mm)

Velocity (mmys) Bottom: Pixel Size

0.0250 8.866 <

Once the pixel size or step size and number
of pixels are entered the Heigh and Width
from the center will auto-populate
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e Specify the scan dimensions in the horizontal and vertical directions by entering the
desired distance in mm.

4.8 Sum of Spectra

e The summed fluorescence spectrum from all the pixels is displayed at the bottom of the
XRF image.

e The three different coloured line graphs represent the different channels of the Vortex
detector.

Vortes Crants

UM OF SPECTRA 10 Rt

4.9 Fine Scan Setup Using a Coarse Scan

e Acoarse scanis a low-resolution scan that is performed by choosing a step size larger
than the beam size. For example, using 5 um beam in micro-mode, the recommended
step size for the coarse scan is 20 um. In macro mode using 20 um beam, the
recommended step size for a coarse scanis 200 um.

e Afine scan can then be set up using an existing coarse scan. In the History tab, select
the coarse scan of interest, then draw a rectangle around the area of interest by right-
clicking and dragging the mouse.

. MCA Point
MCA Reglon - Full Resolution

Zoom to Selection
Select area for FlyScan
an at point X: 11.103 Y: 7.928
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e Right-click anywhere outside the rectangle and select Select Area for FlyScan.
e The motor coordinates will be automatically populated under FlyScan tab. Update the
name, dwell time, and step size as required for the fine scan.

FlyScan = One Positioner  Two Positioner  PointVortex  Queue  History

* Corners Left: 62.600 Center: 75.000 Right: 87.400 Energy (eV) Comment
@AM Ak AEs 00 - Current Use current energy
v Square Pixels Top: Pixels: 620 0.04000 | Res.
S 1 Cur. Po: L Cur. Po: TR
ur. Pos. as ur. Pos. as
Dwell (ms) Center:  Height:  Pixels:
100.000 89.130 10.000 250 . .
All dimension millimeters (mm)
Velocity (mm/s) Bottom: S
Y 2 Pixel Size  Cur. Pos. as BL Cur. Pos. as BR
0.4000 84.130

e To remove the rectangle, right-click anywhere on the image and select MCA. This will
display the MCA spectrum from a single pixel.

e Toview the summed spectrum without the rectangle, right-click again and select MCA
AllL

4.10 Setting Up Multiple Scan Queues

e Before setting up multiple scans in a queue, deselect Autorun to prevent the scan from
starting automatically when the first area is selected.

e Select a coarse scan from the history tab. On the coarse scan, draw a rectangle around
the desired area, right-click, and select Select Area for FlyScan. This will automatically
fill all the scan coordinates in the FlyScan tab.

FlyScan  One Positioner = Two Positioner  Point Vortex  Queue  History

+ Corners Left: = 7.239 Center:  7.489 Right: 7.739

Energy (eV) Comment

Centers o Width: 0,500 ————— Corvent  Use cureans soaray
v Square Pixels s cp1ls . = '

" ) ) Cur. Pos. as TL Cur. Pos. as TR
Dwell (ms): Center: Height: Pixels:
100.000
BLELJ oy - i::‘m All dimension millimeters (mm)

V%Ioglstgcimmfs) Ll Pixel Size | Cur. Pos. as BL Cur. Pos. as BR!

- 9.116

ROI Editor = Configuration XAS  FlyScan  One Positioner  Two Positioner  Arbitrary Motion = Point Vortex | Queue  History

4 Queued Scans

scan Running: NO Scan Running Progress:

Name Queue Time Type ScanID
1 Samplel Aug 23 - 22:09 FlyScan 9£066774eBeadd32aed7E2
2 Sample2 Aug 23 - 22:10 FlyScan 91a00b3c3a5
3Sample3 Aug 23 - 22:10 FlyScan 37aabbTb6f7ededlall

54d91c73471b
f'Sampled Delete from Queue fre464d91c73471b

Load into Scan Editor

Move to top of queie

Move up one position in queue
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e Clickthe Queue button under Actions to add the scan to the queue.

e Draw additional rectangles over the coarse scan and add them to the queue as required.
e Make sure Autorun remains deselected while setting up and editing the queue.

e Right-click on a scan to change its position in the queue or remove it from the queue.

e Once the queue is ready, select Autorun to begin executing the queued scans.

4.11 Queue Sample Focal Positions

In Micro-mode, the sample must remain in the focal plane of the Keyence microscope to
ensure that the sample is positioned at the beam focus. However, multiple samples
mounted on the same frame may lie at different focal planes. Therefore, when queuing
scans for multiple samples, it is important to also queue the sample position in the X
direction (see the schematic in Section - 1).

To do this, go to the Arbitrary Position tab in PyAcq, select PI-X from the drop-down menu,
enterthe X coordinate at which the sample is in the focal plane of the Keyence microscope,
and click Send to Queue.

ROI Editor = Configuration = XAS  FlyScan One Positioner = Two Positioner | Arbitrary Motion Point Vortex Queue History
Arbitrary Positioner Motion (no data acquisition)

PI-X = -5.39 Send to queue

Low: —=13.0 mm High: 2.0 mm

ROI Editor ~ Configuration = XAS FlyScan One Positioner  Two Positioner  Arbitrary Motion Point Vortex Queue History

7 Queued Scans

scan Running: | NO Scan Ru nning Progress:
Name Queue Time Type Scan ID

1 Samplel Aug 23 -22:09 FlyScan

2 Move 'Pl - X' to: -5.320000 mm Aug 23-22:10 Move Positioner

3 Sample2 Aug 23-22:10 FlyScan

4 Move 'Pl - X' to: -5.350000 mm Aug 23-22:10 Move Positioner

5 Sample3 Aug 23-22:10 FlyScan

6 Move 'Pl - X' to: -5.390000 mm Aug 23-22:11 Move Positioner

7 Sampled Aug 23-22:11 FlyScan

In the above example, Sample 1 is already in focus and is the first scan sent to the queue.
For Sample 2, the focal plane is at X =-5.32 mm. Similarly, the focal planes for Sample 3
and Sample 4 are at X =-5.35 mm and X=-5.93 mm, respectively.
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4.12 Saving Configuration file for a Scan

It is recommended to save the coordinates for each scan

by selecting Save under Actions. This will save the scan =] e — Actions
configuration to a config file. To retrieve the coordinates o
for a specific scan, click Load and select the New

Load

corresponding config file.

Save

View €fg.

Saving a config file for each scan is important in case Test
PyAcq crashes, which can result in the loss of all scans in e
the queue. Having a configuration file saved for each scan

allows the scan parameters and coordinates to be restored and used to create a new queue.

Note: The scan that is currently running will not be lost if PyAcq crashes.
4.13 Viewing XRF Images Using ROls

An XRF image of an element of interest can be generated by setting a spectral Region of
Interest (ROI).

To set an RO, right-click on the fluorescence spectrum, select Add ROI, and position the
highlighted region over the emission peak of interest.
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Hovering the mouse over an emission peak may provide suggestions for the elements that
could be presentin the sample.

4.14 MCA/Fluorescence Spectrum of a Region or a Single Pixel

¢ An MCA spectrum can be extracted from a defined
region after or during data acquisition.

e Todoso, holdrightclick and drag to draw a region of
interest over the XRF map. Thenright-click anywhere £
outside the region and select MCA Region - Full | :

Resolution. 0 e . T = &

. ‘- X T AR Sy '?, MCA Region - Full Resolution g

e An MCA spectrum can be extracted from a single = = 0l © 8T o 7
pixel by right-clicking on a pixel and selecting MCA = . 75y | i
POint. ?;_[‘ o New Plot Window g

Lock Crosshairs

E2CF Ao

4.15 Dark Current Measurement

° Whenever the Ion Chamber ROI Ed 'cmﬂuumlan XAS  FlyScan = OnePositioner TwoPositioner  PointVertex Queue  History
sensitivity is changed, it is e T fresation
important to collect a new dark [ ]
current measurement. This is
indicated by the blinking red LED
in the PyAcq acquisition software. To collect the dark current, close the Safety Shutter.
Then, under the Configuration tab in PyAcq, select Acquire.

e A successful dark current measurement should turn the dark current status LED in
PyAcq from red to green.

Sampie Stage Pl

4.16 Acquire an XAS scan using PyAcq

XAS scans require beam flux optimization for a given sample concentration. See Section 5
and 6 for procedure on XAS in transmission mode, and Section 9 and 10 for those in
fluorescence mode. The example below is an XAS scan in transmission mode with flux
optimized.

Under the XAS tab in PyAcq, select the desired element from the ‘Element’ drop-down menu.

HAS FlyScan One Positioner  Two Positioner  Point Vortex Queus Histary

Pre 2 Pral En Gald (L3 Poss 1
k | | 3. 62286

00000
e () —-50.7903 -ZC. 0000 00000 500000
oy 1.868.7000 L, 8%8.7000 1,9L& 7000 1,968.7000

9, 5004 &, Eeoe
41 100
1,000.6000 1, 000.0000

1,000, 000G
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The XAS scan is divided into different energy regions, and each box allows you to specify the
pre-edge and post-edge boundaries for that region. Pre and post energy region boundaries
can be added or removed as required by right clicking in the box. Enter the appropriate
energy step size and dwell time for each region. See the example below for the Gold L3 edge.

Press Queue to add the XAS scan to the queue and run it with the specified parameters. To
view the XAS spectrum, select In(10/11) and grad(ln(10/11)), as shown below. The first peak in
grad(ln(10/11)), which is called the first-derivate of the gradient function, represented by
the red curve in the example below corresponds to the L3 absorption edge of Gold.

Scan | Meta  Thumbnails HDFS Explover  SSCANStatus  Cameras

beamline_calibration_Au_L3_11819e¥

o 11,902,308 versen: | c.ume | mans scoe
e e [NIEERNN o 5102380 v £ [z e expresszon - | ot | barsenmot o
hotes

s0 (i0) ~
s1 (i1) ~

v In(i0fi1) ~

o Ens v grad(ini ¥
Test

Vartev Channeals

Enseay ()

4.17 Restart PyAcq Server

In certain situations, it may be necessary to restart the PyAcq server, for example, when
scans do not start or a scan becomes stalled, as indicated by no motion in the Scan Motion
window (see Section - 4.4). To restart the server, in PyAcq, go to Tools > Restart Server.

a
Server

Connecting...

Heip [EH windows
" 8
Add Use: Scan  Mata Thumbnails HDFSExplorer = SSCANStatus —Cameras

user  Debug Lovels

Zebra

Periogic Table

Scalar
Logout Switch User

Reacl Progr [RUCINN Bytes: 6,033,146 Math Edit: v/ (51+1)

SScan
User Storage

Scans 25.1 GO 108 ScanControl
Trash 502.8 MB

Xspress3

System Time
sun Aug 23 22:

Ring Current
0.0051

Client

LoadAve: 1.84 1.03 0.58

Mem. Usage
—

CPU Usage:

20,5 / 62.6 GB

FlyScan App
Beam
Dark Current
Data Manager

Exporter

During the restart, some of the status LEDs may turn yellow momentarily. These LEDs will
turn green again once the server restart is complete.

Do not restart the server while a scanis in progress. Before restarting the server, make sure
Auto-run is not selected if there are scans waiting in the queue, and terminate any scan
currently in progress before restarting the server.

After restarting the server, the previously acquired dark current will no longer be valid. This
will be indicated by the Dark Current status LED turning red. Acquire a new dark current
once the server restartis complete (see Section - 4.15).
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5.Transmission XAS for a Standard in Macro-mode
setup

Note: This section assumes that the user is familiar with the interfaces of relevant
beamline control applications and the features of PyAcq. Referto Section: 2 of this user
manual for a brief introduction to the different beamline control applications and
Section: 4 for a detailed description of PyAcq features.

1. Place the standard in the filter slot

Place standard in one of the filter slots. The upstream slot is labelled Filter 1 in the
ImagingControls app. There are four slots available. Identify which filter slot was used to
place the standard. Make sure the standard is at its place but not yet inserted in the beam
path.

2. Record the Sensitivity Values

Take a picture of Sensitivity values on the Scan Coordinator app. You will be changing some
of these values and these need to be reverted to the original values after the XAS is complete.

3. Extract all the attenuators from the Beam Path

Using controls in the ImagingControls app, make note of which attenuators/foils are in
inserted state from the previous setup, and extract all the attenuators from the beam path.

4. Insert the Standard into the Beam Path

Using the controls in the ImagingControls app, insert the standard into the beam path.

5. Record the JJ Slit Settings

From the Pseudo Motors app, take a picture of all the JJ slit settings. These settings must be
restored after completing the XAS scan.

6. Set the JJ Slit Gaps
To illuminate the standard with full beam, set the JJ slit gaps as follows:

e Upstream vertical: 5 mm; Upstream horizontal: 5 mm
e Downstream vertical: 0 mm; Downstream horizontal: 0 mm

7. Remove the Vertical Aperture from the Beam Path

Take a picture of the aperture coordinates from ImagingControls app. Change the vertical
aperture position to 1.0 to remove it from the beam path.
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8. Set Beamline Energy to the Pre-Edge

In the Beamline Energy app, note the energy used for XRF mapping, and change it to
approximately 20 eV below the absorption edge (pre-edge).

WARNING: Be very careful when entering the beamline energy. Enter the intended value first,
carefully verify that the entered value is correct, and then press Enter to send the command
to change the beamline energy. For example, for the Bismuth L3 edge at 13,418.6 eV, enter
a beamline energy of 13,400 eV.

9. Send the Beam into the Hutch
Send beam in the hutch and make sure Mode on the Scan Coordinator app is ‘Continuous’.
10. Adjust the Sensitivities

With Scan Coordinator app set to ‘Continuous’ mode, check counts on Channel 16 and
Channel 17. Adjust the sensitivity corresponding to each channel as required so that the
counts on both Channel 16 and Channel 17 are between 4 and 7 million.

11. Acquire Dark Current if Sensitivities Were Changed

If the sensitivities were changed in the previous step, the Dark Current LED on the PyAcq
client will turn red. In this case, acquire a dark current with Beam OFF. See instructions in
Section -4.15.

12. Verify PyAcq Status

Check and make sure that all status LEDs on the PyAcq client are green.

13. Acquire the XAS Scan

Follow instructions given in Section - 4.16 to acquire an XAS scan using PyAcq.

14. Extract the Standard from the Beam Path

If you have another standard, remove the previous standard and replace it with the next one.
Follow Steps 7-13 to perform the XAS measurement for the next standard and repeat the
same procedure for all other standards you may have.

Inthe ImagingControls app, make sure the next standard remains inserted in the beam path.
15. Restore the Vertical Aperture Position

When all standards are completed, restore vertical aperture to the position noted in Step 9.
16. Restore the Beamline Energy

In the Beamline Energy app, enter the beamline energy that was previously used to acquire
XRF images. The beamline energy will remain at the value where the XAS scan completes.
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Therefore, it is important to change the beamline energy back to the value previously used
for the XRF imaging.

17. Restore the JJ Slit Settings

Revert all JJ slit values to the ones noted in Step 5.

18. Insert all the attenuators back into the Beam Path

Using ImagingControls app, reinsert the attenuators/foils that were noted in Step 3.
19. Restore the Sensitivity Values

Revert the sensitivity values to those noted in Step 2.

20. Acquire Dark Current After Restoring Sensitivities

Changing sensitivity again will cause the Dark Current LED to turn red.

Acquire another dark current with Beam OFF.
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6. Transmission XAS for a Standard in Micro-mode setup

Note: This section assumes that the user is familiar with the interfaces of relevant
beamline control applications and the features of PyAcq. Refer to Section: 2 of this user
manual for a brief introduction to the different beamline control applications and
Section: 4 for a detailed description of PyAcq features.

1. Place the standard in the filter slot

Place standard in one of the filter slots. The upstream slot is labelled Filter 1 in the
ImagingControls app. There are four slots available. Identify which filter slot was used to
place the standard. Make sure the standard is at its place but not yet inserted in the beam
path.

2. Block the beam going into the KB mirrors
Place a thick aluminum foil before the KB mirrors to avoid sending the beam onto the mirrors.
3. Record the Sensitivity Values

Take a picture of Sensitivity values on the Scan Coordinator app. You will be changing some
of these values and these need to be reverted to the original values after the XAS is complete.

4. Extract all the attenuators from the Beam Path

Using controls in the ImagingControls app, make note of which attenuators/foils are in
inserted state from the previous setup, and extract all the attenuators from the beam path.

5. Insert the Standard into the Beam Path

Using the controls in the ImagingControls app, insert the standard into the beam path.

6. Record the JJ Slit Settings

From the Pseudo Motors app, take a picture of all the JJ slit settings because you will have
to revert back to these settings after completing the XAS scan.

7. Set the JJ Slit Gaps

To illuminate the standard with full beam, set the upstream vertical, upstream horizontal,
downstream vertical, and downstream horizontal JJ slit gaps to 5 mm each.

8. Set Beamline Energy to the Pre-Edge: In the Beamline Energy app, note the energy used
for XRF mapping, and change it to approximately 20 eV below the absorption edge (pre-edge).
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WARNING: Be very careful when entering the beamline energy. Enter the intended value first,
carefully verify that the entered value is correct, and then press Enter to send the command
to change the beamline energy.

For example, for the Bismuth L3 edge at 13,418.6 eV, enter a beamline energy of 13,400 eV.

9. Send the Beam into the Hutch

Keep the thick aluminum foil in place from Step 2 and send the beam in the hutch and make
sure the Mode on Scan Coordinator app is Continuous.

10. Adjust the Sensitivities

With Scan Coordinator app set to ‘Continuous’ mode, check counts on Channel 16 and
Channel 17. Adjust the sensitivity corresponding to each channel as required so that the
counts on both Channel 16 and Channel 17 are between 4 and 7 million.

11. Acquire Dark Current if Sensitivities Were Changed

If sensitivities were changed in the previous step, the dark current LED will turn red on the
PyAcq client. In this case, take a dark current acquisition with Beam OFF. See instructions
in Section - 4.15.

12. Verify PyAcq Status

Check and make sure all the LEDs on the PyAcq client are green.

13. Acquire the XAS Scan

Follow instructions given in Section - 4.16 to acquire an XAS scan using PyAcq.
14. Extract the Standard from the Beam Path

If you have another standard, remove the previous standard and replace it with the next one.
Follow Steps 8 - 13 to perform the XAS measurement for the next standard and repeat the
same procedure for all other standards you may have.

In the ImagingControls app, make sure the next standard remains inserted in the beam
path.

15. Restore the Beamline Energy

When all standards are completed, in the Beamline Energy app, enter energy that was
previously used for XRF imaging. The energy will remain at a value where XAS scan is
completed. Itisimportant to change the energy back to the value previously used forimaging.

16. Restore the JJ Slit Settings

Revert all JJ slit values to those noted in Step 6.
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17. Insert all the attenuators back into the Beam Path

Using the controls in the ImagingControls app, reinsert the attenuators/foils that were
recorded in Step 4 and restore them to their previous positions.

18. Restore the Sensitivity Values

Revert the sensitivity values to those noted in Step 3.

19. Acquire Dark Current After Restoring Sensitivities

Take dark current acquisition with Beam OFF If sensitivities are changed in the previous step.
20. Remove the Thick Aluminum Foil

Remove the thick aluminum foil placed in front of the KB mirrors.
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7.Beamline Energy Calibration

Note: This section assumes that the user is familiar with the interfaces of relevant
beamline control applications and the features of PyAcq. Refer to Section: 2 of this user
manual for a brief introduction to the different beamline control applications and
Section: 4 for a detailed description of PyAcq features.

e Perform an XAS scan for a suitable foil in the transmission mode:

o Follow instructions given in Section - 5 if you are working in macro-mode.
o Follow instructions given in Section - 6 if you are working in micro-mode.

e Note down the energy corresponding to the first derivate in the XAS spectrum. See
Section - 4.16.

e Noneedto proceedifthe firstderivative energy is same as the tabulated absorption edge
value for the foil. This implies that beamline energy is already well calibrated. In
Beamline Energy app, set the beamline energy to the one used for XRF imaging and
proceed with your experiment.

Beamline Encrgy
gm,  lighLimit 31000.0000
Setpo’ | 15000.0000 fhkEV
Low Limit  14403,0000
MOVE DONE Calibrated .
Message: OK

Move Time Feedback 950487
Motor Lock Status
X;o":l‘ei'y I DEFAULT :wl Trigger [ pr— :I

Overshoot Ovesshoot  [1GOU000
Protection | DoaBLED D o erace

undalsermack [ on |
MonoTrack | oN |

Mono fbk K7y 15000.001

Calibeate | 7 [15200.000

Undulator fbk EV 37603.947

Harmonic [ Ninth rl‘l"ll"'l"'"’ [ DEFAULT ’.wl

oo [ty e

Change
: =

e If the energy corresponding to the first derivate differs from the tabulated absorption

edge value, proceed with the following steps:

1. Enterthe first derivative energy value as the Beamline Energy setpoint and press
Enter. Press Enter again to make sure the fbk EV value is as close as possible to
the setpoint value.

2. Enter the tabulated absorption energy value of the foil as the Mono fbk
Calibration and press enter.

3. Press Calibrate button to calibrate the beamline energy.
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8.X-Ray Beam Flux Optimization for the Sample

Note: This section assumes that the user is familiar with the interfaces of relevant
beamline control applications and the features of PyAcq. Refer to Section: 2 of this user
manual for a brief introduction to the different beamline control applications and
Section: 4 for a detailed description of PyAcq features.

1. Check the Beamline Energy

To ensure that all elements of interestin your sample are excited by the incident X-Ray beam,
check the Beamline Energy app to make sure the beamline energy is set to the value
intended for XRF imaging. If the displayed energy is different from the intended value, set it
to the correct energy before starting the XRF imaging measurement. This is important
because a previous XAS measurement may leave the beamline energy set to the value
corresponding to the last data point of the previous XAS scan, which may differ from the
energy intended for XRF imaging.

2. For macro mode only: Maximize X-Ray Flux going through the aperture
Select Continuous mode in the Scan Coordinator application.

To maximize the X-ray flux passing through the aperture, use the ImagingControls app to
fine-tune the vertical and horizontal position of the aperture. While making these
adjustments, monitor Scalar Channel 17 in the Scan Coordinator app. Adjust the aperture
positionin smallincrementsin both the vertical and horizontal directions until the maximum
count rate is observed in Channel 17. This indicates that the aperture is optimally aligned
with the X-ray beam and allows the maximum available beam flux to pass through the
aperture.

3. For micro mode only: Bring Sample into the Focal Plane of the Keyence Microscope

Using the ImagingControls app, move the X-stage in small steps until the sampleis brought
into focus.

4. Take a single Point Vortex Measurement on the Sample

Move the stage using Imaging Controls app to bring the beam at an appropriate location
where you think the sample has high concentration. Take a point vortex acquisition using
PyAcq to check counts each channel sees for the vortex detector. Instructions are given in
Section -4.6.
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5. Optimize the Vortex Detector Counts

If concentrations in the sample are high, it is possible that the vortex detector can be
saturated. To avoid saturation, each channel should have a maximum of 1 million counts.

If higher counts are observed, attenuate the beam intensity by inserting a filter in the beam
path using ImagingControls app and take another point vortex measurement until each
channel is having close to one million or below counts. You can use multiple filter
combinations. Do not reduce the vortex counts too low. 1 million is a sweet high spot.

6. Perform a Coarse Scan

Acquire a coarse scan. Discuss with beamline staff the recommended parameters for a
coarse scan. The usual recommended parameters are:

e Macro-mode: Step size of 200 microns (0.2 value to be entered in PyAcq, units in mm)
and a dwell time of 40 msec for high concentrations (a velocity of 5 mm/sec). For low
concentration samples, use a 200-micron step size and 100 msec or higher dwell time
to acquire enough signal from the sample. Do not exceed 10 mm/sec of velocity.

ROI Editor Configuration XAS FlyScan One Positioner Two Positioner

Name: test Samg

* Corners Left: 70
Centers

a Top:
v Square Pixels P
250.221

Dwell (ms): T
(m) Center: Height: Pixels:
40.000 249421 1.600 0
oty ) ® 0.20000
Velocity (mm/s ottom: =
Pixel Size
$.0000 248.621

e Micro-mode: Step size of 40 microns (0.04 value to be entered in PyAcq, units in mm)

and a dwell time of 50 msec for high concentrations (a velocity of 0.8 mm/sec). For low
concentration samples, use a 40-micron step size and 100 msec or higher dwell time to
acquire enough signal from the sample. Do not exceed 1.0 mm/sec of velocity.

ROI Editor Configuration XAS FlyScan One Positioner Two Positioner

Name: test Sam

 Corners Left: 70
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Top:
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v Square Pixels
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7. ldentify a Hot Pixel

After coarse scan completion, remove all the ROIs from the fluorescence spectrum,
increase the contrast using the colorbar, and identify a hot pixel.

8. Move the Stage to the Hot Pixel:

Right-click on hot pixel and move the stage to this point.

9. Perform another Point Vortex Measurement

Take another point vortex acquisition to check counts each vortex channel sees.
10. Optimize again the Vortex Detector Counts

Repeat the instructions in Step 5.

11. Check the lon Chamber Counts

With beam ON, put Scan Coordinator app in Continuous mode.

e For macro-mode: Check counts in the ion chamber just upstream of sample indicated
by channel 17. Installing filters in the beam path in the previous steps will reduce the
counts inthe channel. Channel 17 saturates at 10 million counts. Change the sensitivity
to go somewhere in the middle of 10 million. Any value between 3 and 7 million is good.

e For micro-mode: Check counts in the ion chamber just upstream of sample indicated
by channel 18. Installing filters in the beam path in the previous steps will reduce the
counts in the channel. Channel 18 saturates at 1 million counts. Change the sensitivity
to go somewhere in the middle of 1 million. Any value between 300k and 700k is good.

12. Acquire Dark Current

Changing the sensitivity in the above step will turn the dark current LED red. Therefore, do
another dark current acquisition with BEAM OFF. See instructions in Section - 4.15.

With these settings, the setup is ready to perform XRF imaging without saturating the
detectors.
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9.Point-XAS Measurement in Micro-mode setup

Note: This section assumes that the user is familiar with the interfaces of relevant
beamline control applications and the features of PyAcq. Refer to Section: 2 of this user
manual for a brief introduction to the different beamline control applications and
Section: 4 for a detailed description of PyAcq features.

1. Optimize X-Ray Beam Flux for the Sample
Follow instruction in Section - 8 of this user manual.
2. Perform a Fine Scan

With X-Ray Beam Flux optimized for the sample, identify a region of interest in the coarse
scan ran during the beam flux optimization procedure and draw a rectangle to do afine scan
out of it. Discuss with beamline staff the recommended parameters for a fine scan. For high
concentration samples the usual recommendation is using a 5-micron (0.005 value to be
entered in PyAcq, units in mm) step size and 50 msec dwell time.

For low concentration samples, use a 5-micron step size and 100 msec or higher dwell time
to acquire enough signal from the sample.

3. Select a Pixel for Point-XAS:

Identify a pixel of interest from the fine scan. Then right-click on the pixel and click on ‘Select
XAS at point’ to perform point-XAS. Follow instructions given in Section —4.16 to set up the
XAS scan.

4. Perform an Additional Fine Scan if Required

If the fine scan was done sometime ago, the beam might drift a few microns away from the
previous position. This might result in not targeting the intended pixel of interest using the
previous fine scan. To avoid this situation, you can perform anothervery small fine scan from
the previously acquired big fine scan to target with confidence the pixel of interest. This
small scan should+*09.5 not take more than a few minutes.

5. Visualize the Point-XAS Spectrum

In the PyAcq client, drop an appropriate ROl over the fluorescence spectrum, and use the
equation (v)/(s2+1) to visualize the point-XAS spectrum. To avoid getting errors due to a
mistake in writing the equation, make sure ‘Math’ option is not selected in PyAcq while
writing the equation. Write the equation first and then select ‘Math’ option.



44|Page|@/;;‘s BioXAS-Imaging User Manual
https://bioxas-imaging.lightsource.ca

romren oo
screenshot o PNG =
Math Edit: | (v) / (s241) Hates i

6. Optimize Filters for Different Concentration Regions

If your sample has varying concentrations with very high and very low concentration regions,
and you want to do point-XAS on these different regions, you will have to optimize the
detector counts and hence the filter insertion choices separately for different concentration
regions. The filter selection for the high concentration region might completely attenuate the
signal coming from the low concentration region, resulting in very noisy or no XAS data at all.
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10. Point-XAS Measurement in Macro-mode setup

Note: This section assumes that the user is familiar with the interfaces of relevant
beamline control applications and the features of PyAcq. Refer to Section: 2 of this user
manual for a brief introduction to the different beamline control applications and
Section: 4 for a detailed description of PyAcq features.

1. Optimization X-Ray Beam Flux for the Sample: Follow instruction in Section - 8.
2. Perform a Fine Scan

With X-Ray Beam Flux optimized for the sample, identify a region of interest in the coarse
scan ran during the beam flux optimization procedure and draw a rectangle to do a fine scan
out of it. Discuss with beamline staff the recommended parameters for a fine scan.

For high concentration samples, the usual recommendation is using same step size as
aperture/beam size (e.g., 40-micron step size with 40-micron beam, 0.04 value to be entered
in PyAcq, units in mm) and a dwell time of 50 msec. For low concentration samples, use a
40-micron step size and 100 msec or higher dwell time to acquire enough signal from the
sample.

3. Select a Pixel for Point-XAS:

From the fine scan, right-click on a pixel of interest and click on ‘Select XAS at point’ to set
up a point-XAS. See instruction under Section - 4.16

4. Visualize the Point-XAS Spectrum

In the PyAcq client, use the equation (v)/(s1+1) and follow instructions in step 5 under the
Section -9 to visualize the point-XAS spectrum from the element of interest.

Do not forget to insert an ROl over the fluorescence spectrum.
5. Optimize Filters for Different Concentration Regions

If your sample has varying concentrations with very high and very low concentration regions,
and you want to do point-XAS on these different regions, you will have to optimize the
detector counts and hence the filter insertion choices separately for different concentration
regions.

The filter selection for the high concentration region might completely attenuate the signal
coming from the low concentration region, resulting in very noisy or no XAS data at all.
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11. Beam Trip

The status of storage ring is available at public webpage https://mstatus.lightsource.ca/ or

on a dedicated display at the beamline. The beam in Top-up mode is displayed as a straight
line at a current of 219.4 mA beam current. However, the beam sometimes can be in Decay
mode at <219.4 mA. But it is still a usable beam for data collection. In some cases, there is
a beam trip, which would be displayed as a red plot showing 0 mA beam current. Beam trip

implies that there is no beam available to the whole facility.

Ared plot showing 0 mA beam current. BioXAS-Imaging Undulator (07-1) ID open with a gap value 29.02 mm

BioXAS-Imaging Undulator is 07-01 its status is either fully open with gap 29.02 mm oritis a
smaller gap value corresponding to and specific beamline Energy. More details in Section -

2.1.

Thu Jan 26, 2023 09:56:58 Canadian Light Source Inc.

rrent

219.1mA 22.7 Hrs

0 12 14 16 18 20 22 00 (173 04 06 3 Isotope LINAC
25/01 15:21: Beam Available - Top-up FC @ 3639

Top-up mode with 07-1 ID closed at a gap value of 5.31 mm


https://mstatus.lightsource.ca/
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11.1 Beam Recovery Procedure After a Beam Trip

In case of a beam trip, immediately take the following actions:

If multiple scans are queued in PyAcq, uncheck Auto-Run to prevent the scans from
being executed in the absence of beam.

Once Auto-Runis unchecked, terminate the current scan. Scan completed until then
will be saved.

Although not necessary, it is recommended to close the safety shutter using the

ImagingControls app.

The following CSS Phoebus screen should be open on one of the displays. The status of the

various beamline recovery scripts is indicated in the labelled Boxes 2 and 3.

BioXAS

OPEN ‘ OPEN

@ Undulator Status Mana Mask 2 Paddie Motor Interiocks ~ Valve Stalus  FE SafetyShutter  FE Photon Shutte] SOE3 Safety Shutter

Close Clase
BioXAS-Imaging Beamline Energy (eV): 13450.12 s ‘ @
’ v e oy, | R |
e conol srptrunning. Lo
CE——— - 4@ mwm @
Frrtandvies HM: ] . © 6o
N X
N X |
NOX |
O @®
| X
| X |
SR
OX |
@@

Macro-mode Micro-mode
100.00 200.000 | -6.009 410 15004 H Reset
wowt ookt 3 gt 5 (o i

CSS Phoebus Screen

Once the beam is available post beam-trip recovery, the beamline recovery scripts should

automatically take all the necessary actions to make the beamline ready to send the beam

in the hutch.
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Beamline Status Checks

Review the statuses on the CSS Phoebus screen. Use the following table to determine the

expected status and the appropriate action.

Status / Box

Ring Status

Undulator
Status

Mono Mask

Motor
Interlocks
Beamline

Ready

2. Script
Status

3. Script
Status

FE Safety
Shutter

FE Photon
Shutter

Required action

No action is required. Wait
until the Ring Status turns
green.

The Control Room will close
the undulator once beam is
available. It should turn green
within 10 minutes after the
Ring Status turns green. If it
does not, contact beamline
staff or Floor Coordinator.
Contact beamline staff or
Floor coordinator. The Mono
Mask should remain green
regardless of whether beam
is available or not.

Contact beamline staff or
Floor Coordinator.

It should turn green within 10
minutes after the Ring Status
and Undulator Status turn
green. If it does not, contact
beamline staff or Floor
Coordinator.

Contact beamline staff. This
status should always be
green.

Contact beamline staff. This
status should always be
green.

It should turn green within 10
minutes after the Ring Status
and Undulator Status turn
green. If it does not, contact
beamline staff or Floor
Coordinator.

It should turn green within 10
minutes after the Ring Status
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and Undulator Status turn
green. If it does not, contact
beamline staff or Floor
coordinator.

4. Script Green The script has failed After Ring Status and
Failure Status more than two times. Undulator Status are green,
the Beam IN button may be

used to manually perform
beamline recovery. If
recovery is unsuccessful,
contact beamline staff.
SOE3 Safety As required — This is the shutter used to

Shutter send the beam into the hutch.
Open or close it as required

by the experiment using

ImagingControls app.

Beam Recovery Procedure

Step 1: Wait for the storage ring. If the Ring Status is red, beam is not yet available in the
storage ring. No action is required. Wait until the Ring Status turns green.

Step 2: Confirm the Undulator Status. Once the Ring Status turns green, the Control Room
will close the undulator. The Undulator Status should turn green within 10 minutes.

Step 3: Escalate if the undulator remains open. If the Undulator Status remains red more
than 10 minutes after the Ring Status turns green, contact the Floor coordinator.

Step 4: Allow automatic beamline recovery. Once both the Ring Status and Undulator
Status are green, allow the background scripts to perform the beamline recovery.

Step 5: Allow up to 10 minutes for the scripts. The FE Safety Shutter and FE Photon Shutter
may be red during recovery. The background scripts should return these statuses to green
within 10 minutes after the Ring Status and Undulator Status are green.

Step 6: Check the script statuses. Boxes 2 and 3 should remain green. If either is red,
contact beamline staff. If Box 4 is red, the script has failed more than two times and wouldn’t
be executed again.

Step 7: Perform manual recovery if required. If Box 4 is red, press the Beam IN button to
manually perform beamline recovery. Do not press Beam IN unless both the Ring Status and
Undulator Status are green.

Step 8: Escalate if recovery is unsuccessful. If automatic or manual recovery does not
successfully restore the required statuses, contact beamline staff or Floor coordinator.
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Quick Decision Guide

Condition Action
Ring red Wait — no action required.
Ring green + Undulator red Wait for Control Room to close the

undulator. Contact beamline staff or Floor
coordinator if not green within 10 minutes.

Mono Mask red Contact beamline staff or  Floor
Coordinator.

Motor Interlocks red Contact beamline staff or  Floor
Coordinator.

Beamline Ready red Contact beamline staff or Floor

Coordinator.

Box 2 or Box 3 red

In the applications folder on Desktop,
double click ‘Script Launcher’ app to run
the necessary scripts. Contact beamline
staff or Floor Coordinator if problem
persists.

Box 4 red

Only after Ring and Undulator are green,
press Beam IN for manual recovery if
required.

FE Safety Shutter / FE Photon Shutter red
during recovery

Allow up to 10 minutes after Ring and
Undulator are green for scripts to recover
them.

SOE3 Safety Shutter

Open/close as required to send the beam
into the hutch.
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11.2 Macro Mode: Flux Recovery After a Beam Trip

Note: This section assumes that the user is familiar with the interfaces of relevant
beamline control applications and the features of PyAcq. Referto Section: 2 of this user
manual for a brief introduction to the different beamline control applications and
Section: 4 for a detailed description of PyAcq features.

After a beam trip and subsequent beam recovery, the beamline optics may still be cold. As
the optics warm up, the beam position can gradually drift back toward its previous position.
Therefore, the beam path may initially be slightly misaligned. In Macro Mode, the beam
passes through apertures/pinholes before reaching the sample. Since the beam position
has shifted following a beam trip, the beam will no longer pass fully through the
apertures/pinholes. This results in reduced beam flux and will be observed as a lower count
rate in Channel 17 on ScanCoordinator app, the ion chamber located upstream of the
sample.

The time required for the optics to warm up and for the beam flux to recover depends on how
long the beam was absent due to beam trip. For example, a beam trip lasting approximately
30 minutes may require about an hour for the flux to recover to 70% of its pre-trip value. A
beam trip lasting one hour or longer may require several hours for the flux to recover.

After the beam has returned, follow these steps before resuming data acquisition:

1. Send the beam into the hutch by opening the safety shutter using ImagingControls
app.

2. Inthe Scan Coordinator app, select Continuous Mode.
3. Monitor the counts in Channel 17.

4. Compare the current Channel 17 count rate with the count rate recorded before the
beam trip.

5. Allow the beamline optics to warm up. The beam position and flux will gradually
return toward their pre-trip condition. General recommendation is to not resume
data acquisition until the Channel 17 flux has recovered to at least 70% of the pre-
beam-trip value.

6. Ifthe Beamtime Is Ending Soon:

If insufficient beamtime remains to wait for the optics to fully warm up and the flux to
recover, users may proceed with data collection by fine-tuning the aperture position:
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a. Inthe lmagingControls app, fine-tune the aperture position to align the aperture
with the beam to maximize the Channel 17 count rate. Majority of the correction
needs to be done in the vertical position of the aperture.

b. Once the maximum beam flux is obtained through the aperture, the scan may be
started.

c. Asthe optics continue to warm up, the beam flux will decrease during the scan,
which would result in a decrease in the fluorescence signal from the sample.
However, this change can be normalized relative to the Channel 17 ion chamber
signal. To do so, in PyAcq, use the equation (v)/(s1 + 1) and select Math Operation.

WARNING: Do not change the mode to Continuous in the Scan Coordinator app
while a scan is running. Doing so will compromise the current scan.

d. As the optics continue to warm up, the beam position will drift away from the
aperture, resulting in a decrease in flux.

e. Wait for the current scan to complete and readjust the aperture position in
ImagingControls to maximize counts in Channel 17.

f. Repeatthe aperture adjustment as necessary for the remainder of the beamtime.
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11.3 Micro Mode: Flux Recovery After a Beam Trip

Note: This section assumes that the user is familiar with the interfaces of relevant
beamline control applications and the features of PyAcq. Refer to Section: 2 of this user
manual for a brief introduction to the different beamline control applications and
Section: 4 for a detailed description of PyAcq features.

After a beam trip and subsequent beam recovery, the beamline optics may still be cold. As
the optics warm up, the beam position can gradually drift back toward its previous position.
Therefore, the beam path may initially be slightly misaligned.

In Micro Mode, the beam passes through two sets of narrowly opened vertical and horizontal
slits. If the beam position has shifted, the full beam flux will not pass through these slits,
resulting in reduced flux at the sample. This will be observed as a lower count rate in
Channel 18 on Scan Coordinator app, the ion chamber located immediately upstream of
the sample.

The time required for the optics to warm up and for the beam flux to recover depends on how
long the beam was absent due to beam trip. For example, a beam trip lasting approximately
30 minutes may require about an hour for the flux to recover to 70% of its pre-trip value. A
beam trip lasting one hour or longer may require several hours for the flux to recover. After
the beam has returned, follow these steps before resuming data acquisition:

1. Sendthe beam into the hutch by opening the safety shutter using ImagingControls app.
2. Inthe Scan Coordinator app, select Continuous Mode.

3. Monitor the counts in Channel 18.
4

. Compare the current Channel 18 count rate with the count rate recorded before the
beam trip.

5. Allow the beamline optics to warm up. The beam position and flux will gradually return
toward their pre-trip condition.

6. Continue monitoring the Channel 18 counts as the beam recovers. Users can use the
Channel 18 count rate and its recovery trend to determine when the beam has
sufficiently flux for their experiment.

7. Generalrecommendation is to not resume data acquisition untilthe Channel 18 flux has
recovered to at least 70% of the pre-beam-trip value.

8. Ifyou are atthe end of your beamtime and want to scan your sample at low flux, you may
proceed with the scan. The beam flux will increase during the scan, which would result
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in an increase in the fluorescence signal from the sample. However, this change can be
normalized relative to the Channel 18 ion chamber signal. In PyAcq, use the equation
(v)/(s2 + 1) and select Math Operation.

WARNING: Do not change the mode to Continuous in the Scan Coordinator app while a
scan is running. Doing so will compromise the scan.
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12. BioXAS-Imaging Beamline Data Export Guide

At the BioXAS-Imaging beamline, three types of data are collected:

1. 2D elemental distribution scans
2. XAS scans intransmission mode
3. XAS scans in fluorescence mode

If you are on-site, please ask the beamline staff for access to a designated computer. For
remote access, separate instructions for connecting to the computer using NoMachine will
be provided by the beamline staff.

Note: Please always coordinate with beamline staff before remotely connecting to any
computer for data export.

Once connected, the PyAcq client should be available on the connected computer. Click
the Login button and enter your project name as the username (case-sensitive) and the
password provided by the beamline staff.

\\\// I

&

Canadian Centre canadien -]
Light de rayonnement
Source synchrotron

\

\\\

gy fﬂ

///

This will open a PyAcq session displaying all previously recorded data associated with your
project number from current and past beamtime sessions.

12.1 Exporting 2D Elemental Distribution Maps

The 2D scans are listed as Flyscan entries. In the History tab, select Type: Flyscan instead
of Type: Any Kind to filter the list and display only 2D flyscans.
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Select the scans you want to export. To select multiple scans, hold Ctrl and click each scan
individually. Alternatively, click the first scan, hold Shift, and then click the last scanto select
all scans in between.

Once the desired scans are selected, right-click and choose Export HDF5.

A new window will open, prompting you to confirm the location where the files should be
exported. Export the files to the hdf5 folder, or create a new subfolder within it if necessary.

Batch Export HDFS
@ Home « B beaminedata  BIOKASIMAGING | prejects aport  hafs [}
e Desktop o i
s Vestorday
test 1248

D Gocuments
& Downizads
& Music

@ Pctures
- Videos

& Pyacq

+ Other Locations

A Files

Cancss | Open

aRRTTETTE Fiear FleT

Click Open to begin the export process.

The Exporter window will display the message "Exporting...", indicating that the data export
process has started. Once the export is complete, the status will change back to "Idle".

vich3 vIcha Exporter
Exporter Jchs
vichs kita Jiche

viche
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12.2 Exporting XAS Data Recorded in Transmission Mode

In the History tab, select Type: XAS instead of the default Type: Any Kind to filter the list
and display only XAS data.

:::::

Notes

To obtain the correct view of your data, select the correct math operations, ln(i0/i1) and

grad(ln(i0/i1)), in the corresponding tabs.
Note: The selection of a math operation has no effect on the exported data.

Mets  Thombasils  HOFS bxplorér  SSCANSts | Comeras
Scan

seaminecalbraton Au L3 1915ev :
st IR s 311300t 7 e | v

0 o T T [T
.......

Right-click on the selected scan and choose Export XDI to export the XAS data. To export
multiple scans, hold Ctrl and click each scan individually. Alternatively, click the first scan,
hold Shift, and then click the last scan to select all scans in between. Once the desired
scans are selected, right-click and choose Export XDI to export the XAS data.

A new window will pop up. Select the appropriate directory where you would like to export
the data, and then proceed with the export.
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The Exporter window will display the message "Exporting...", indicating that the data export
process has started. Once the export is complete, the status will return to "ldle".

Exporter

Exporter Jcns | Exporung... |
vichs

12.3 Exporting XAS Data Recorded in Fluorescence Mode

XAS data recorded in fluorescence mode requires an appropriate ROl (Region of Interest) to
be selected on the fluorescence spectrum before the data can be exported.

It is important to use a consistent ROl across different datasets to maintain the integrity of
comparative data analysis.

To configure an ROI, open the ROI Editor tab and right-click within the tab to create a new
ROI.
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Configure an ROl with an appropriate width based on the fluorescence peaks of interest and
give it a name. The selected width should be chosen carefully to ensure accurate and
consistent analysis. Multiple ROIs can be configured to target different elements of interest.

Select the appropriate XAS dataset from the History tab. In the corresponding fluorescence
spectrum, right-click and place the ROI on the region of interest.

San  Meta  Thumbnalls  HOFS Explorer  SSCANStatus  Comeras

Exporter

Once an ROl is placed, a shaded region will appear over the corresponding area of the
spectrum, indicating the selected region of interest. Make sure the correct math operation
is selected to obtain the appropriate view of the data. In addition, ensure that all Vortex
channels are selected.

Note: The selection of a math operation and Vortex channels has no effect on the
exported data. However, the correct choice of an ROl is important, so make your expert
judgment on how wide your ROl has to be.

For micro-mode, common math options include: (v/s2), (np.log(v/s2)), or (grad(v/s2))
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For macro-mode, common math options include: (v/s1), (np.log(v/s1)), or (grad(v/s1))

Once the appropriate ROl has been selected, right-click on the scan and choose Export XDI
to export the XAS data. To export multiple scans, first ensure that an appropriate ROl has
been applied to the fluorescence spectra. Then, hold Ctrl and click each scan individually
to select multiple scans. Alternatively, click the first scan, hold Shift, and then click the last
scan to select all scans in between.

Once the desired scans are selected, right-click and choose Export XDI to export the XAS
data.

Tipe: 05

7 uTP:25:02-D-R35-C141
& U-TP-25-02-D-R36-C132

0 UTP-25-02-D-R37-C127-1

A new window will pop up. Select the appropriate directory where you would like to export
the data and then proceed with the export.

Tapart Sean 1 XD
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The **Exporter** window will display the message **"Exporting..."**, indicating that the data
export process has started. Once the export is complete, the status will return to **"ldle"**.

Jcha
Exporter

Errortr or [ eworng. |

Idle

The exported data can then be downloaded to your local computer using the **Globus**
platform. Separate instructions for using Globus and transferring data will be provided by the

beamline staff.
The exported data then can be downloaded to your local computer using Globus platform.
Separate instructions on this shall be provided by the beamline staff.

12.4 Important Information Regarding Exported Data format

The exported data contains multiple channels corresponding to different detectors. The
data from all the channels shall be exported. Refer to the setup schematic in Section -1 to
identify the detector positions and select the appropriate data channels for your analysis in
Athena, Larch, PyMCA or any other software of your choice.

For macro-mode experiments, use I1_dc_corr/scalar_1 (after_float) for data normalization.
For micro-mode experiments, use |12_dc_corr/scalar_2 (after_float). In both cases, the
selected signalis from the ion chamber located immediately upstream of the sample.

Channels for .XDlI file (XAS data) Channels for .hdf file
(2D elemental distribution data)

g 10_dc_corr § scalar_0 (after float)
9 11_dc_corr g scalar_1 (after float)
[
g 12_dc_corr ?gr scalar_2 (after float)
(0] [0}
@ 13_dc_corr @ scalar_3 (after float)
N g 2 Vortexodtc = g o[ Vortex odtc
oS98 0 o590
5833 Vortex_1_dtc 203 Vortex_1_dtc
Qo = =i 23 8 =] =iy
o % 33 Vortex_2_dtc S =hol 3 Vortex_2_dtc
o @ | Vortex 3.dtc O L Vortex_3_dtc
m m
£ 2w =
265 ¢ [ Vortex 4 dtc St i Vortex_4_dtc
st ®OIT ~+ O 0 = S A
62358 Vortex_5_dt w5 E ST
S8 =, U ELCIE Sl oh Vortex_5_dtc
= 3 @ = 3 @®
8 o= Vortex_6_dtc 2 ol L Vortex_6_dtc

dc_corr and dtc imply dark-current corrected and dead-time corrected, respectively
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13. Remote Access to the BioXAS Beamline Computer
Remote access to the beamline computers is provided through the NoMachine server.

13.1 Install NoMachine Enterprise Client:

Download and install NoMachine client:
e Onyour PC, navigate to: https://download.nomachine.com/
¢ Followthe download instructions for the NoMachine Enterprise Client appropriate to

your computer and operating system
¢ Install the Client onto your computer

13.2 Setup your connection: Machines
e Start NoMachine Enterprise Client © Add
[ ] Select Add under @) Add connection

. . " 9 -
machines > Add connection $ AddYPH coanection

e Setconnection settings:
o Name: your choice
o Host Address: sra.lightsource.ca
o Port Number: 4000
o Protocol: NX
e Acceptthe host verification key
e Un-check UDP.
o If prompted about proxy settings, choose Don’t use a proxy (unless you are on a
proxied network), Continue
e Click ‘Add’.

Address Machine address
Name, host, port and protocol =
Configuration b
1 Authentication and multimedia
Give a name and save the settings for your connection.
g e

Model, OS and product version

Insert a host name, IP address or Machine Id.
Host  sralightsource.ca Port 4000 Protocol | NX

Always accept the host verification key provided by the remote host


https://download.nomachine.com/
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Address Machine configuration

Name, host, port and protocol =

Authentication

Configuration
1 Authentication and multimedia

g i © Use password authentication
Model, 05 and product version
Use key-based authentication with a key you provide Modify
Use key-based authentication with a PKCS11 smart card Modify
Use Kerberos ticket-based authentication Modify
Multimedia
Use UDP communication for multimedia data Modify
Proxy
Use custom proxy configuration for this session Modify
Wwake on LAN

Wake up the indicated server on the LAN if powered off

13.3 Log Into the Beamline Computer

e Double-click the new connection to launch it.
e Enter Username and Password
o Enterthe nm- username and password provided by your beamline staff.
e Acceptthe presented certificate fingerprint.
e Double-Click the new connection to launch it.
e Username/Password: The nm- user and password.
e Continue through the remaining prompts by selecting OK and Do Not Show Again
where applicable. Leave all default settings unchanged.

WKS-W002984 NOMACHINE

Show the menu by clicking on the edge of the window

Change the screen settings using the icons below

O do the same by pressing CTRL+ALT+0
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Follow the steps below to adjust the display scale to fit your computer screen:

BioXAS

Beamline Energy (eV): 12000.68

e Alternatively, use the shortcut Ctrl + Alt + F to go full screen. Or use a shortcut
specific to your browser to activate full screen mode. For Microsoft edge, the full
screen mode shortcut is the press of the single button F11.

o Ifthe computer has multiple displays connected, follow the steps below to switch
between the displays (or use the shortcut Ctrl + Alt + 2 to go to the second display).

Precaution: Please avoid having multiple people remotely connected to the same
computer at the same time. When two or more users attempt to control the mouse
simultaneously, it can result in unintended clicks and selections. To prevent these issues,
ensure that only one person has control of the computer at a time unless coordination
between users is required and clearly established.
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14. Access CLS Data on Globus

Globus delivers advanced file transfer and sharing capabilities to researchers no matter
where their data live. Globus Connect Server makes it easy to add your lab cluster, campus
research computing system, or other multiuser HPC facility to the Globus ecosystem. The
CLS provides a Globus Connect Server endpoint that connects to our beamline data share,
allowing users associated with scientific proposals access to their data.

. . Login
14.1 Logging into Globus =
Use your organizational login
e Access Globus at http://app.globus.org/.
e anadian Light Source
« Select the Canadian Light Source as your s
institution. Click Continue. You will receive
the familiar CLS sign-in page.
e Enteryour CLS username and
password. Your first log-in will Authentication/Consent is required for Globus transfer service to manage data on this collection
register you with Globus’ = SRR
isteryou wit = |
systems, which is important if .
other users want to share with i
you.
e Authentication/Consent authorization may be required upon the first login. Click
Continue to proceed.
14.2 File Manager | CLS Beamline ) File Manager - Collection Search
Data
o Gotothe File Manager view and select o
"SEARCH" = Cl.:s B%“““-":n..e?im ect CLS_BeamlineData
e Search forthe "CLS Beamline Data"
Collection - this is our CLS endpoint on B
Globus
14.3 Path to Project Data

The CLS Beamline Data Collection will open with your CLS username as the Path
and display any project folders you are involved in.

You will see the project you are interested in transferring data from.


http://app.globus.org/
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14.4 Set-up Personal Endpoint

e« Totransferthe datato your personal computer, institution workstation or computing
system you must first setup a personal endpoint. Your institution/you may already
have this configured. If not:

« Navigate to Globus Connect Personal at https://www.globus.org/globus-connect-
personal

¢ Install the Globus Connect Personal for your operating system

e Launch Globus Connect Personal and 'Log In' to authenticate with Globus and begin
the Collection Setup process.

e Enter Collection Details for your Personal Setup and 'Save'

14.5 Transfer Data from CLS to Your Endpoint

e Selectthe files you wish to transfer to your computer

An important note: Once you are on Globus, for a project number such as prj123456,
and a username user_abc, download files from the following directories:

e 2D scan data:
/user_abc/prj123456/BIOXAS_IMAGING/export/hdf5/

e XAS data:
/user_abc/prj123456/BIOXAS_IMAGING/export/xdi/

(Note: the "e" in export is lowercase.)
e Select the desired destination
e Click Start on CLS Beamline Data side.

e The two-pane view works well for this.

BOVROSIENS 1108 AM



https://www.globus.org/globus-connect-personal
https://www.globus.org/globus-connect-personal

