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Please read carefully

The instructions to independently run your
experiment, and to troubleshoot the most frequent
problems.

During unsociable hours, for assistance, call the Floor
Coordinator @ 3639.
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The VLSPGM Control Panel

The Beamline Control Panel GUI opens by double clicking on the “PGM Control Panel” icon:

This panel provides a full overview of the Beamline main components of
User interest.

It shows the status of several components of the beamline (e.g. photon
shutters, valves, detectors) and serves as the General User Interface to

select different energies, gratings and to open/close valves.
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A detailed “section by section” explanation is given in the following pages.
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The left section

From Top to Bottom:
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scan when operating the endstation minor k

The High Voltages apply to Branch B:
To turn the HV FL ON (OFF) before (after) a
scan when operating the endstation Major K

Active Branch-line Selection (A or B).
Photon Shutters (Closed/Open) along the

beamline.

End-Station gate valve (Closed/Open), for
both Branches A and B.
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The central section

From Top to Bottom:

; Photon Energy (eV) and relative feedback.
: Movine During a scan the “User Data Acquisition Program”

Emergency Stop |
\ (ALL Motors)

automatically control this value.

Grating/M3 Mirror Selection (High; Medium; Low).
Before starting a scan, check that the correct grating
is selected for the energy region you are interested
in.

Slit width (5-250 um) and relative feedback.
Entrance Slit, in common for both branches A and B.

Exit Slit for both branches A and B.

C__________________________________________________________________________________|
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The right section

Storage ring, beamline alignment, and other general BL information, mainly useful for the BL
Staff.

SR SIS =SE

FA7de-12 A
SATE-15 A
OfGe-14 &

Integration time (Dwell time)
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How to change the grating

1. From 8 Grating/M3 Mirror Selection, select the desired grating.

2. The panel will freeze until all the three numbers in the boxes (fbk: HE; M/LE;
Grating) have stopped.

3. In 6 Beamline Energy, type an energy value close the starting point of your new
scan.

NB: during some changes in gratings it can happen that the Energy Feedback reading 6
indicates:

e negative numbers

e values not within the VLSPGM energy range

e values going in the wrong direction (increasing/decreasing)
These readings are all consequences of calibration parameter adjustments, or motors
repositioning, therefore they should be neglected.

Energy -

Beamline
6 Energy
Feedback:|200.0057 OMoving
7 Emergency Stop
(ALL Motors)

Monochromator

Encoder Setpoint:
Encoder Feedback:|1653912 count

() Maving

Velocity:
Aingma kirrar Se&n

fhk: HE M/LE Grating
|65824 |-33|:|UU |428I36

Remember that this process is TIME CONSUMING ~5 minutes
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XAS chamber: sample loading & unloading procedure

The instructions on how to place the sample in the chamber are outlined in here.

Every time the Load-lock chamber is vented, 3 sample holders can be loaded on what is called
the “ladder”. Only one sample holder can be introduced from the ladder to the main chamber
when the load-lock chamber reaches the required vacuum.

Controlled vent of the Load-lock chamber

From the VLS-PGM Load-Lock Chamber Vacuum Control check the following requirements:

/home/pgm/CID/Screens/EndstationlOPLC/LoadLock.edl <2> () (& X ° the h|gh Voltage |S OFF
VLS-PGM minor k Load-Lock e the End-Station gate valve is CLOSED

Chamber Vacuum Control
e the Manual gate valve between the

Status main chamber and the load-lock
High Voltage off: OFF chamber is CLOSED

Endstation Gate Valve: CLOSED e the system is READY to vent.

Manual gate valve closed: CLOSED After all requirements are verified, you
Main chamber pressure: GOOD 4.7e-09 can start venting the load-lock chamber:

Ready to vent: READY

1. Push the VENT button

2. The Turbopumping square box will
get BLACK in colour, indicating the pump
Progress 0.0 ATM has stopped

‘ 3.  Wait the Progress bar is 100%
GREEN in colour, and the pressure reads
1.0 ATM

Pump Down Turbopumping -

Open the viewport door in the glove box and raise the ladder.

Sample loading procedure

With the load-lock section up-to-air, load the samples on the ladder. Lower the ladder, close
and finger-tighten the viewport door.

Pump down the load-lock chamber to the required vacuum by pushing the PUMP DOWN
button in the Load-Lock Vacuum Control GUI. Wait the Progress bar is white in colour, and the
pressure reads 0.0 ATM. The Turbopumping square box will also get GREEN in colour, indicating
the pump is ON.
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VLS-PGM Sample Positions <2>

(Lol

L)

VLS-PGM Branch A O At Target
Sample Position Presets [i

‘ Load{Unload | | -l [i

Check the Sample Position Preset is
set to “Load/Unload”.

Load/Unload If not, set the sample in Load/Unload,
X O vy O z O RO allow the motors to finish the
-1um 0 um 0 um -45 deg movements, and the At Target is
0 0 GREEN in colour.

Once the light on the box on top of the Manual Gate Valve has switched from RED to GREEN,
open the manual gate valve between the load-lock and the main chamber; the pressure in the
main chamber should stay better than 2x10® Torr (i.e. 1.8x10°® Torr).

Using the transfer arm, grab the sample. Push the transfer arm into the main chamber and
gently slide the sample into the holder.

Fully retract the transfer arm back into the load-lock and close the manual gate valve.

Set the sample in the desired position (MCP; SDD) from the GUI and allow the motors to finish
the movements.

If the pressure in the main chamber is reasonable (better than 5x107 Torr; i.e. 4.8x10”7 Torr)
you can start to run your scan.

[
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Sample un-loading procedure

From the VLS-PGM Load-Lock Chamber Vacuum Control check the following requirements:

fhome/pgm/CID/Screens/EndstationlOPLC/LoadLock.edl <2> () (&) &

VLS-PGM minor k Load-Lock
Chamber Vacuum Control

Status
High Voltage off:

e the high voltage is OFF
e the End-Station gate valve is CLOSED

Endstation Gate Valve:

Manual gate valve closed: _
Main chamber pressure: _ 4.7e-09

Ready to vent:

Pump Down Turbopumping -

Set the sample in Load/Unload position from the GUI and allow the motors to finish the
movements.

Check that the light on the box on top of the Manual Gate Valve is GREEN
Open the manual gate valve connecting the load-lock to the main chamber.
Push the transfer arm into the main chamber. Lock onto your sample.

Smoothly fully retract the transfer arm back into the load-lock, CAREFUL not to open the jaws.
Place the sample onto the ladder.

Close the manual gate valve.

Do you have more samples on the ladder that need to be analyzed? Proceed with loading the
next sample in the main chamber.

Have you analyzed all the samples on the ladder? Proceed with the controlled venting of the
load-lock to remove or replace the samples.
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To get the light on the sample

After an injection with Shutters closed, as soon as the control room has enabled the beamlines,
and BEFORE the start of a new data acquisition, a few Photon Shutters have to be opened in the

correct order:

1. OPEN the Safety Photon Shutter
(SSH1)

2. OPEN Shutter two (PSH2)

Heuve I:iri:l.rIL;lIIIrIHZII:i -I:iri:l.rIL;lI =] ”ILILLIIZI—J‘!-."I‘.'II‘.'I

PSHz: 35H1: PGR PSHS

EnWIves

Branch A BTaICh B

Active Elrann:hline:|El 'Elranch B mntur:|—34?EE
Shutterg;
H1: PSHE: S5H1:

K !OF‘EN COPEM COPEM

Enwlves

Branch & Branch B

PGM PS

Never CLOSE (PSH2) and (SSH1)

They are in COMMON with another beamline, therefore closing any of them
jeopardizes the other Users’ experiment.

3. OPEN Shutter three (PGM-PSH3)

VLSPGM

Active Branchline:|El 'Branch B mUtDr:|—34TEE

Shutterss
SH1: PSHE:

IOF’EN COPEM

EWWES /
Branch |‘E‘| :ICI.IIL-;I

SaHT:
QOPEM
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4. OPEN the End-Station gate valve of the Branch-line (A or B) you are using.

CL

S5H1: Exit

OFEM

Endstation Gate Yalves
Branch &

Branch B

Ex=il
Exi

The light is now at the sample position.

A couple of points need to be considered:

- The ring is operated in Top-Up mode and injections are performed with shutters open;
therefore, most of the time, Users will not need to do steps 1. and 2.

- Often, after Injection-with-shutters-closed, SSH1 and PSH2 are opened by the neighboring
SGM Beamline, with which VLSPGM shares those components.
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Data Acquisition at VLSPGM

For the standard XAS measurements, where Total Electron Yield (TEY) and Total Fluorescence
Yield (FLY) are simultaneously recorded, VLSPGM provides two data acquisition configurations:
Step Scan and Fast Scan. Users can choose the configuration best suited to their study.

If the User’s experiments require data collected with the XEOL QEPro spectrometer only Step
Scan is available for Total Luminescence yield.

The differences between Step and Fast scans are briefly outlined:

Step scan characteristics

Users decide the energy range (e.g. 158eV to 130eV), the dwell time (e.g. 1 second) and
the step size (e.g. 0.1eV) for each scan.

The measurement at each energy point (e.g. 158; 157.9; 157.8 etc.) occurs after the
motors have stopped.

The total duration of a typical 1sec-dwell-time scan is largely caused by the dead time
required for starting and stopping the motors at each energy point.

The points are equally energy spaced by the value input as step size (Delta Value).
Typically, the duration of a 25eV scan is ~20 minutes

Fast (on-the-Fly) scan characteristics

Energy range, dwell time and step size for each scan are pre-set and not changeable.

At the start of the scan the motors go to the final point and the instrumentation
recording the signals (e.g. 10, TEY and FLY) are sampled along the motion at consistent
measurement times (1 second).

The provided “mean Energy fbk” value should be used when analyzing the data and as x-
axis when plotting the resulting spectrum.

The points within a scan are not equally energy spaced.

Typically the duration of a 25eV scan is ~5 minutes

]
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XAS USERS DATA ACQUISITION in Step Scan configuration

Open the “USERS DATA ACQUISITION” GUI by double clicking on the icon:

(A

¥

USERS DATA
ACQUISITION

Step scan
From the “File” menu Load the configuration file “XAS_Energy _scan_TopupVetoed USER”
Work your way down the directory tree to /home/pgm/Desktop/0 USERS.

S R

Dala Acquisilion =5=

FIhI Graphics Halp

ofor Groups |

Save A3
Loag
Display Configuration .. |, | Stop |
1LRHRY SENRUTE - |

Made: CF

Cufput
Flle| Load Configuration File
Repeat|1 Dof1
S create Dir | Detete File | Rename Fiie |
Header Info# Litla . Lots m (gmDeskop/ USERS
Spectrum Fila ome/pam/Deskiol SERS I
Eanat ~ Binary . Text
Direciory Path: Browse | Directanes I
Fila Hamsa ! SDD_Energy _Scan TopupVet
/ HKAS_Energy_Scan_TopupVel
Mea Scﬂzfﬂl?r 0 FAST scan configurations/ XEOL_Energy_Scan_TopupVe

A_Tristan special conflg/
Addison/

Akinremi!

Aklof

Antonio/

Aswath/
Aznanas! P2 N T—

Comments

Selection: Mome/pymDesklop/0 USERS
SDD_Energy_Scan_TopupVetoed_USERS
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1. Setting the Scan Energy Range

In the Scan TAB make sure you are scanning over the correct energetic range, from high
(Start Value) to low (Final Value) energy, with a negative step (Delta Value).

You can also scan over several consecutive regions with different steps (delta values).

To
To

add a new region click the New button.
delete a region click the Delete button.

File Graphics Help

Contral  Scan |Evems ‘ kotor Groups

Scan Mame: |Energy_8can

- Trigger on Stap?

J Create
Mews Scan

Delete
Scan

P hame Start Value Delta Yalue

Final Yalue

= [ Mew

|BL1B11-ID-2:Energy 215 |-0.25

|zn?

|De|ete||

[BL1B11-1ID-ZEnergy]  [[207 |-0.1

|190

|BL1B11-ID-2 Enengy 140 |-0.25

|‘|83

[~1

Trigger Select
 Start

# Beqgin Pass
e Move

< Dhiell

-« End Pass
- Finish

« Pause Start

-« Pause End

-1 |

Add Mew Call Event| Call Scan| setpv |

“ After Selected Wait Event| wait Scan| wat Py |

O BRI SElErE W ait Mntnr| Delay Time‘ Set Cnntml|

Froperies

VLSPGM

Loading config file fhome/pam/Deskiop/USERS/MNEW _Energy_Scan_USERS

16



2. To visualize the data while acquiring, from the Graphics menu select “Start ROOT
Monitor”

ﬂ Data Acquisition

_Fic |GEHGES| e

Contre S10p Manitors ar Groups |
Start Grace Monitor Loading caonfig file shomespgm/Deskiop/l @ &

_Start ROOT Manitar | SERS/NEW_Energy_Scan_USERS

Configure... ﬂ Stap
- Start Custom

Oper:

Mode: Off
| 0%
Output|
File
Repeat|1 0 of 1

Setup
Header Infa .. Little # Lots

Spectrum File
Format

Directory F'ath:IsktnprISEHSMuIiEMunEZEI Browse |

« Binary # Text

File NamelZDDP_%d.dat

Mext Sequence

Number|1 2

Comments

i ||
Loading corfig file /home/pgm/Desktop/] SERS/NEW_Energy_scan_LISERS

(X BLGraph (v24:8D) The BLGraph GUI opens.

BLG raph Keep it always open, DO NOT “Quit”.
1l Load Data Configure Automatically a new plot will start at the
beginning of each scan.

it

[
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3. Check the settings in the Control tab
User data are generally saved in ‘/home/pgm/Desktop/USERS’ under your own
directory.
Directory Path shows where your file is saved.

Data Acquisition

File  Graphics Help

Control | Scan |Events | ratar Graups |

Cperation Loading config file home/pgm/Deskiop/USERS/0 FAST 2 |
scan configurations/Fast_¥as5_Li_kedge

Start ‘ Pause Stop ‘
Muode: Off Output Directory ¥ e X
| 0% Create Dir Delete File ‘ Rename File ‘
Outputl
File fhome/pogmiDeskiop/USERS ‘
Repeat|1 0ofd
Setup Directories | 2 |Files =
—regEeT
Header Info . Litlle # Lots Waranasiy HAS_Energy_Scan_USERS
S e A Vijay/ XEQL_Energy_Scan_LISERS
i .
Format v Binary & Text vogel
. - Y our hame in heres
Directory Path.|USEF-!SNOur name in hered Browse .. Zuin_10305/
File Nare|test_00%d dat Ul V0712
deBoer J
Mext Sequence| ®Aimees
Mumhber =Different Configurationss / w;

Comments

Selection: /home/pgm/Desktop/USERS

/ |/
Loading config file shomefpgm/Deskiop/USERS/D FAST scan configurations/Fast_Xas_Li_Kedge -

4. In File Name the symbol “%00d” will give you sequential file numbers for sequential
scans, do not delete it.

5. Click “Start” in the Control tab when you are ready to scan.
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XAS USERS DATA ACQUISITION in Fast (Fly) Scan configuration

The following are the available pre-set Fast Scan configurations

Configuration file name Pre-set Energy range Grating

Fast_ XAS_Mn_Medge 75-40eV Medium

Fast XAS_Li_Kedge 75-47.5eV Medium

Fast XAS_Al Ledge 90-70eV Medium

Fast XAS_Al Si Ledges 120-70eV Medium
Fast XAS_Si_Ledge only HEG 121-95eV High
Fast_XAS_P_125 lLedge 156-125eV High
Fast_XAS_P_Ledge 156-130eV High
Fast_XAS_S Ledge 193-158eV High
Fast_XAS B Kedge 210-185eV High

Open the “USERS DATA ACQUISITION” GUI by double clicking on the icon:

Fio_crpnes o
on [ scan Evers [ vitar e |

oper
sop

L EEEE—
..... | —T
5
e Lok
“© ~peay T

- e [T e

USERS DATA
ALCQUISITION

1
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Fast Scan

From the “File” menu Load the configuration file “Fast_XAS_### scan_TopupVetoed USER”
Work your way down the directory tree to /home/pgm/Desktop/0 USERS/0 Fast scan
configuration.

Dala Acquisilion <5>

Graphics Halp

ofor Groups |
Save Ag
Display Configuration |- | Stop |

Mode: OfF

=]

[ 0%

Ouipml
Filz

Repeat|1 Dofi

Selup
Haader Info Lifls « Lots

Spectrum File
Fomat

Direcior nam-] Browse
Filis Namsl
Mesd Ssqusncsl—
Mumbar!

Commants

“ Binary . Tex

### element and edge of interest

[
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1. To visualize the data while acquiring, from the Graphics menu select “Start ROOT
Monitor”

v W I L ] o | O | R
I@ Stop Manitors ar Grnupsl
Start Grace Monitor Loading caonfig file shomespgm/Deskiop/l @ &

_Start ROOT Manitar | SERS/NEW_Energy_Scan_USERS

Configure... ﬂ Stap |
- Start Custom

~Oper:

Mode: Off
| 0%
Outputl
File
Repeat|1 0 of 1

~Setup
Header Infa .. Little # Lots

Spectrum File
Format

Directory F'ath:IsktnprISEHSMuIiEMunEZEI Browse |

« Binary # Text

File NamelZDDP_%d.dat

Mext Sequence

Number|1 2

Comments

/
Loading corfig file /home/pgm/Desktop/] SERS/NEW_Energy_scan_LISERS

=~

LA eCraph 2z ED) 7 '=|= (%] The BLGraph GUI opens.

Click Configure.
BLGraph

Load Data Configure

Quit

Never “Quit” this window

[
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Configure

In Configure, select
PhotoAbsSS_MeanEnergy.C, and then

Scan Command: | x PLY.C

Close it.

x PhotoAbsorptionS5.C

Spectrum Commal,

View Command: | x 55abs_exit.C

X 1D_scan.C
Loader Command -

x GasCell.C

x flux_scan.C

xToF.C

2. Check the settings in the Control tab

Keep the BLGraph GUI always open, DO
NOT “Quit”.

Automatically a new plot will start at the
starting of each scan.

User data are generally saved in ‘/home/pgm/Desktop/USERS’ under your own

directory.

Directory Path shows where your file is saved.

Data Acquisition

File  Graphics Help

Control | Scan | Events | hotar Groups |

Operation
Start ‘ Pause Stop ‘
Mode: OfF
| 0%
Output|
File
Repeat|1 0ofl
Setup

Header Info .. Little # Lots

Spectrum File
Format

Diractory Path:lUSERSNour name in hete/ Browse .

« Binary # Text

File Nameltest_ﬂﬂ%d.dat

et Sequenc.:l
Mumkber
Comments

/

Loading config file /home/pgm/Deskiop/USERS/ FAST @ |A
scan configurations/Fast_Xas_Li_kKedge

Output Directory =) (& X
Create Dir Delete File | Rename File ‘
fhomepom/Deskiop/USERS _||
Directaries [[* [Files [
=T
Y- HeS_Energy_Scan_UUSERS
Wijay HEOL_Energy_Scan_USERS
Yogeld
Y our name in heres
Zuin_10305¢
Zuin_10712¢
deBoer/
xaimees J
xDifferent Configurationss / W

Selection: shome/pgm/Deskiop/USERS

Loading config file shome/pgm/Deskiop/USERS/0 FAST scan configurationsdFast_KAS_Li_Kedge

3. In File Name the symbol “%00d” will give you sequential file numbers for sequential

scans, do not delete it.

4. Click “Start” in the Control tab when you are ready to scan.
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XEOL, SDD and XAS Synchronization Software

Collecting the Total Luminescence Yield (TLY) or the SDD FL together with 10, TEY and FLY during
an XAS scan involves multiple devices to read-out different signals in a synchronized mode.

The synchronization software needs to be informed that, together with the signals collected by
Picoammeters, also the XEOL spectrometer or SDD has been introduced.

Beamline Staff is responsible for checking this when preparing for the experiment.

The following instructions are as a reminder for the BL staff and shall not be performed by
unexperienced Users.

Open the Beamline Dwell Time:

home/pgmiScreensisyncDwellTimelsyncDwelilime. e, o 3 A” the BL ava”able deViceS are
@ Synchronized Dwelltime Controls listed in the Synchronized

Beamline Sync Dwell 2 Dwell Time Controls.
3Ealmiin 4 - S
Dwell Time Status Time [1:0000s )
. Simple XAS measurements
Picoammeters [Ensbied] @ [1.0000s | configure| have only the Picoammeters

Scaler [ @ ococ0s  [configure| Enabled, responsible for
Toc [ @ 0.0000 5 [ contgure] collecting the TEY and FLY

soDErA [ @ [zoows  [conngure| signals.

New XEOL [Enabied @ 1.0000s Check that the New XEOL, or
Device F [ @ o0000s Conigure] SDD, is Enabled.

B

Test the synchronization

o enter a Dwell Time different from the one pre-set (e.g. 2 or 5 seconds) and verify that all
devices time-entry match

o set the Continuous/Single selector to "Single"
press the Start button to make sure all Enabled devices trigger (indicator should turn
green at the same time as Picoammeters' indicator)

o set the Continuous/Single selector back to "Continuous"

[
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Open the Trigger Detectors:

fhome/pgm/Screens/TriggerDetectors.edl <3> ) (o)

Trigger Detectors (@ _

-Er)i“:fe" [1.0000 s

SDD minorK (WWhen 30D in use,

. one of these should be GREEM/Enakled
SDD MajorK 3

(WWhen “ECL in use,
XEOL this should be GREEN/Enabled)

These should ALWAYS be GREEM/Enabled
PicoaAM
Zebra
Det Zebra

]
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SDD instructions
Switch ON the system

Beamline Staff is responsible for switching on the detector read-out “The BOX” and the out-of-
vacuum chiller for the SDD systems when preparing for the experiment. Hold the button for 6sec.
You can probably hear two very soft beeps. If not, due to background noise (e.g. pumps), hold
and count 1001-1002-1003-1004-1005-1006. That will give enough time to the system to load
the required parameters.

Start the detector control system

Beamline Staff / Users: from the SDD Endstation name* folder:

SDD minor k - Dolphin
€@ o i i [z | A Preview | 4|split @ Reload 4 {O;Control |
Places ~ > Desktop > SDD minor k

@ Home

& Network & B ® ‘ % > !.

B oot Preview_Fast_  Preview minor- SDD_IOC-minor SDD minork  SDD_minor-K_

s minor-K_SDD_  K_SDD_vs_E. K.desktop GUI.desktop Power.desktop
_ Trash vs_E.desktop desktop

») 0 USERS

[ staff DataAcquisition
[ staff Data

E=2024

E temp

Devices

SDD minor k

o fexportflinux/local-SL-7 on srv-unix

o [exportfiocApps on srv-unix

66.0 GiB Hard Drive

o fexport/homesfepics on srv-unix

o [export/homes/beamline on srv-unix

s fexportfhomes-roles/PGM/pgm on srv-unix
o fexport/homes/control on srv-unix ~
512.0 MiB Hard Drive £
<

- double-click on the SDD IOC

- type 1, a second window will open and after few minutes will/should close.

- double-click on the SDD GUI

Two new windows/interfaces will open: the MCA GUI, and the “SDD temperature and HV control”
to be used during the experiment when the sample is moved within the chamber and the
chamber light needs to be lit; or samples are swap and the manual gate valve between the Main
chamber and the Load-lock chamber needs to be open.

* minor k on Branch A
Major K on Branch B

[
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asynMCA SDD HV Power

Acquire End Time Jan 22, 2026 0:42.39. Done _fiead

Stant 10 0114 BRI 0] VLS'PGM minor k
] SDD Controls

Done Status ey 8-

Elapsed Preset

Real time 000100 HV OFF o

Live time 0.00

T

Counts Rate (/s)
Fast Channel 0 0

Energy Channel 0 o
Signal Processing
E peaking time (us) 40p -

T
100 150
E threshold (0-25%) g a9 o

RaI F_ 2 P 4 jAll ROIS
Label | Total 8 5 P Pileun
0! 0.00

0.00 0.00 0.00

COOLEROFF 1

: 0.00 0.00 0.00 000 |Ready
L [e0 [50 [40 110
High 512 E 73 I'ss [1a0 J

Info Model PXS Serial # 2649 Firmware 6,08 Build 5 FPGA B.11 Detector temp. (K) 277.8 I

With the sample in position for starting the data acquisition, and the chamber light OFF, from the
SDD Controls:

e Switch on the Cooler.

e Onthe MCA screen check the temperature reading, wait until it is ~225K and the box-line
goes from RED to to clear.

e Switch on the HV

Other settings on the MCA screen include:

Real time preset =0 (e.g. 1sec)

E peaking time (us) 4.00 1<t <8

E threshold (%) 6.5 0<% <25

Snapshot: allows saving the current MCA as a data file. Two columns: channels vs total counts

Erase/Start: clears the previous spectrum and take a new one for an integration time equal to
the pre-set time.
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Collect an MCA

In the following order:
1. Close the slits to 25um x 25um (Entrance Slit x Exit Slit)
2. Set the beamline energy to a value above the edge of interest, where the photon counts
from sample should be highest
3. Open the Endstation Gate Valve
4. Open the PGM PSH3
5. Using the START button on the Trigger Detectors GUI (see picture on page 24 if you are
not sure), take a MCA and verify that:
a. the Average % dead is below 40% for any peaking time value, not just for the
default 4us value
b. the Rate in the Energy channel do not exceed 30,000/sec (assuming you did not
change the default peaking time of 4ps)

If you need to modify the slit’s settings, for each new slits setting do the following:
i.  With the PSH3 closed, open/close the slits by 25um
ii. Openthe PSH3 and take a new MCA
iii.  Verify the Average % dead and the Energy Channel Rate conditions (5.a. and 5.b.)

NB: Every time the chamber light needs to be switched ON, from the SDD Controls the HV MUST
be switched OFF -- Now the system is in safe mode from any light flood in the experimental
chamber.

NB: Every time the manual gate valve between the Main chamber and the Load-lock chamber
needs to be opened, from the SDD Controls the HV MUST be switched OFF, and the COOLER
MUST be switched OFF -- Now the system is in safe mode from any light flood and pressure
bumps in the experimental chamber.
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Setting up for XAS

Beamline Staff / Users: Open the “USERS DATA ACQUISITION” GUI by double clicking on the

icon:

(A

Y

USERS DATA
ACQUISITION

1

From the “File” menu Load the configuration file “SDD_Energy_scan_TopupVetoed USER”
Work your way down the directory tree to /home/pgm/Desktop/0 USERS.

FIhI Graphics Halp

S R

Dala Acquisilion =5=

olor Groups |

Save A3
Loas
Display Confguration .. |, | Stop |
(LRHRY SONRITE - |

Pade: CF

Ou1pun|
Filz

Repeat|1 Dof1

Selup
Haader Info~ Lifle . Lots

Spectrum File
et “ Binary  Text

Directory Path Browse I
File Hams
M chuencel—
Mumbar!

Comments

VLSPGM

Load Configuration File

Create Dir | Delete File | Rename File |

fhomerpgm/Deskiop USERS i |

Directories |
! SDD_Enerqy Scan Topupvet
/ HKAS_Energy_Scan_TopupVel
0 FAST scan configurations/ KEOL_Energy_Scan_Topup¥e
A_Tristan special conflg/
Addisorn

Akinremi!

Aklaf

Antonio/

Aswalh/
Aznaras/ AN N T—

Selection: Mome/pymDesklop/0 USERS

SDD_Energy_Scan_TopupVetoed_USERS
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In the Scan tab make sure you are scanning over the right energetic range, from higher (Start
Value) to lower (Final Value) energy, with a negative step (Delta Value).

The Dwell Time of the scan is the one set on the Trigger Detectors GUI (page 24)

You can also scan over several consecutive regions with different steps (delta values).
To add a new region click the New button.
To delete a region click the Delete button.

File Graphics Help

Contral  Scan |Evems ‘ kotor Groups

Create
Scan Mame: |Energy_8can J Mew Scan

Delete

i 7
= Trigger on Start? Sean

P4 name Start Value Delta Walue Final Walue = Mew
|BL1B11-ID-2:Energy 215 |-0.25 207 [Delete|
[BL1B11-1ID-ZEnergy]  [[207 |-0.1 130
|BL1B11-ID-2 Enengy 140 |-0.25 | 183

[~ |
Trigger Select Fropeties

e otart

# Beqgin Pass
e Move

< Dhiell

-« End Pass
- Finish

« Pause Start

-« Pause End

-1 |

Add Mew Call Event| Call Scan| setpv |

“ After Selected Wait Event| wait Scan| wat Py |
« Before Selected

W ait Mntnr| Delay Time‘ Set Cnntml|
Loading config file fhome/pam/Deskiop/USERS/MNEW _Energy_Scan_USERS
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To visualize the data while acquiring, select “Start ROOT Monitor” from the “Graphics” menu.

u Data Acquisition

Fiic_ | GREPRIES] +eiv

Contr; Stop Monitors
Start Grace MMonitor

nt Signal | totor Groups |

~Oper: Loading config file shome/pgm/D 2 |

esktop/USERS/Energy_Scan_U @

| SERS
Configure... ﬂ Stop
- start Custom

Mode: Off
0%
Outpull
File
Repeat|1 0 of1

~Setup

Directory Path:lendersonfSept c006/Shan/ Browse ..

File NamelElZOS_test_%d.dat BLGraph (v2.4.17) <3>
et Sequenc.:l
Mumber
Caomments BLGI"dph
s
p New View Load Data Configure
/ ;

Quit
Loading config file shomespgm/Deskiop/USERS/Energy_Scan_USERS e

Click on Configure, select SDD_A.C (or SDD_MajorK.C depending on which endstation you are
using), and then Close.

BLGraphConfig

Configure

Scan Command:  x PhotoAbsorption$S (

x PhotoAbsorptionss.

x XPS_Sample

x PLY (

X PhotoAbsSS MesnEnergy.C

Spectrum Comrn:
View Cormmand

Loader Commang

S0
X SDD_MaujorK.(
x Akio.C
x SSabs_exitA.C
x SSabs_exith ¢
x 11)_scan.(

Keep the BLGraph window always open, DO NOT press the “Quit” button. Automatically a new
plot will start at the beginning of each scan.

[
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Next, check the settings in the Control tab:
User data are generally saved in ‘/home/pgm/Desktop/0 USERS’ under your own directory.
Click “Start” in the Control page of the Data Acquisition when you are ready to scan.

While collecting a XAS spectrum it is good practice to check the Average % dead just before the
edge features and note whether it rises above 5%.

If it rises above 5%, before starting the next repetition on the same sample, you should readjust
the slits to a smaller width (e.g. if the Average % dead rises above 5% at 150um x 150um, close
the slits to 125um x 125um before the next scan).

Switch off procedure

Users: Every time a sample is changed, and at the end of the measuring session, from the SDD
Controls the HVY MUST be switched OFF, and the COOLER MUST be switched OFF

Now the system is in a safe mode from any light flood or pressure bumps in the experimental
chamber.

[
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XEOL instructions

The XEOL system allows Users to record:

- Photoluminescence data at a Single Energy value or
- Total Luminescence Yield (TLY) collected together with Total Electron Yield (TEY) and
Total Fluorescence Yield (FLY) during a XAS scan.

In the latter case, the data acquisition is very similar to the one for general XAS spectra in step
scan configuration mode.

The XEOL spectrometer (QEPro) is physically connected to and controlled by the IOC situated at
the endstations.

The 10C start-up and GUI to operate the system are located in the folder “XEOL Optical
Spectrometer”; this folder is available from any beamline computer.

£0L. Optical spectromet
| aspit 46 @ Reload (G Control

1 > home > pgm > Desktop > XEOL Optical Spectrometer
D Nare
#) usea
USBQEPro GUIdesktop

& USBQEPro 10C desktop

> 2Fies(8338) g

Start the XEOL detector control system

- Open the USBQEPro 10C
- In the terminal window, type 1 if you are using the minor k endstation located on Branch
A, or type 4 if you are using the Major K endstation located on Branch B.

A second window will open and after few minutes will close indicating that the start-up
sequence has completed.

- Open the USBQEPro GUI.

[
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7

The Trigger Mode should be set to Ext Hardware.
The Integration (time) should never be set below 10 ms.

Typical values for Averages and Boxcar are 1 and 0, respectively.

C__________________________________________________________________________________|
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Photoluminescence at single energy point

With the Endstation Gate Valve and PGM PSH3 closed:

e Set the required Integration time

e Check that the Dark correction is OFF

e Change the Acquisition mode from Single to Dark current
e Record the Dark Current

A new Dark Current should be recorded any time the scan conditions are
changed (i.e. Integration time)

Change the Acquisition mode back to Single and the Dark correction to ON

Set the beamline energy

Open the Endstation Gate Valve

Open the PGM PSH3

Using the START button on the Trigger Detectors GUI (see picture on page 24) acquire a scan
Close the PGM PSH3

Check the File Directory: User data are generally saved in ‘/home/pgm/Desktop/USERS’ under
your own directory.

Set the File Root (name) and File Index

Save the scan

. _________________________________________________________________________________________________|
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XEOL and XAS data collection in Step Scan configuration
Open the “USERS DATA ACQUISITION” GUI by double clicking on the icon:

USERS DATA
ACQUISITION

From the “File” menu Load the configuration file “XEOL_Energy_scan_TopupVetoed_USER”
Work your way down the directory tree to /home/pgm/Desktop/0 USERS.

b 4 Data Acquisition

- Graphics  Help

Save As

otor Groups |

Display Configuration

ause | Stop |

Mode: O
* Data Acquisition -0%
‘ 155 Fil Graphi Hel,
ile  Graphics Hel
Outputl 2 2
File Cantral |Scan ‘Evenls | Iotor Groups ‘

Repeat|1 Oof1 Operatian

Setup €% 0ad Configuration File
Header Info Litlle . Lots

Spectrum File
Faormat

Diractory Path Browse ’7 fhome/pgm/Deskiop/USERS
Fila Name Direciories ‘ 2 |Files
Mext Sequen:eyi Ri 4 MEY_Energy_Scan_USERS
Mumber - PGM P names.sxu
Comments £ ToF_Energy_Scan_UISERS
& Pratl/ HEOL_Enery SERS
Aszwath/
Bancroft M/

Dalaif
Different Configurations/

nnnnn 7

Create Dir | Delete File ‘ Rename File ‘

- Binary « Text

Selection: /home/pgm/Deskiop/USERS

|><EOL,Enargy,5can7ussRs
Ok Cancel

= ——
= s
g g = g
5 g g . E o
20
E
g
=
2>
@
&
=
~l L]
= ———
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In the Scan tab make sure you are scanning over the right energetic range, from high (Start
Value) to low (Final Value) energy, with a negative step (Delta Value).

You can also scan over several consecutive regions with different steps (delta values).
To add a new region click the New button.
To delete a region click the Delete button.

uﬂltl Acquisition
File Graphics  Help

Cantral  Scan | Ewents | botar Groups

Create
Scan Mame: |Energ5-'_5c:an J MNew Scan

Delete
Scan

PY name Start Value Delta Value Final Walue = | Mews
|BL1611-ID-Z:Energy |215 |-0.25 |207 [Delete]
[BL1611-ID-2Energy]  [[207 |-0.1 190
|BL1611-ID-2:Energy 190 |-0.25 183

I Trigger on Start?

[~ I

Trigger Select Properties
- Start

# Begin Pass
-« Move

«w el

« End Pass
« Finish

« Pause Start

<« Pause End

[~ I

Add New Call Event| Call scan | setPy |
# After Selected

wait Event| Wait Scan | waitPv |

« Before Selected

"W ait Mntnr| Delay Time| Set Cuntrul|
Loading config file homedpgm/Deskiop/USERS/MEW _Energy_Scan_USERS
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To visualize the data while acquiring, select “Start ROOT Monitor” from the “Graphics” menu

u Data Acquisition

Fiic_ | GREPRIES] +eiv

Contr; Stop Monitors
Start Grace MMonitor

nt Signal | totor Groups |

~Oper: Loading config file shome/pgm/D 2 |

esktop/USERS/Energy_Scan_U @

| SERS
Configure... ﬂ Stop
- start Custom

Mode: Off
0%
Outpull
File
Repeat|1 0 of1

~Setup

Directory Path:lendersonfSept c006/Shan/ Browse ..

File NamelElZOS_test_%d.dat BLGraph (v2.4.17) <3>
et Sequenc.:l
Mumber
Caomments BLGI"dph
s
p New View Load Data Configure
/ ;

Quit
Loading config file shomespgm/Deskiop/USERS/Energy_Scan_USERS e

Click on Configure, select PLY.C, and then Close.

u BLGraphConfig

Configure

Scan Command: | .x PLY.C

Spectrum Comm'x PhotoAbsorptionS5.C
| x PLY.C

View Command: | x 5Sabs_exit.C
Loader Command ™ 'D-¢3"-C
% GasCell.C

x flux_scan.C

x ToF.C

Keep the BLGraph GUI always open, DO NOT “Quit”. A new plot will start automatically at the
beginning of each scan.

Next, check the settings in the Control Tab:
User data are generally saved in ‘/home/pgm/Desktop/0 USERS’ under your own directory.
Click “Start” in the Control page of the Data Acquisition when you are ready to scan.

[
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Beamline Troubleshooting

ISSUE: The Photon Shutter 2 (PSH2) does not open -1-
The Beamline has been enabled by the Control Room but you cannot open PSH2

Open the SGM/PGM Flow Switch Display by double 3/ rome/control fopifinterface/11_iD_inter [
111D - SGM/PGM Flow Switches

clicking on the icon:

SWF1611-3-100-02
SWFI611-3-n10-M
S3WF1611-3-n0-02
SWF1611-3-10-03

FLOW SWITCH
DISPLAY

SWF1611-3-110-04
SWF1611-3-10-05
SWF1611-3-110-06
Check that ALL the Flow-Switch indicators are SWFIE11-3-H0-07
green. SWF1611-3-10-08

. . . . . SWF1611-3-10-09
The indicators beginning with SWF1611-3-* are water SWF1E11-3-11010
cooling indicators inside the SGM/PGM hutch. SWF1E11-3-120-01

SWF1611-3-120-02

The SWF1611-4-* are water cooling indicators outside SWFIE11.3-120.03

the hutch. SWF1611-3-120-04

SWF1611-3-120-05
SWF1611-3-120-06

If any of the indicatorsis @ red you will have to

contact either
SWF1611-3-120-07

SWF1611-3-120-08
SWF1611-3-120-10

the beamline staff or

the Floor Coordinator (FC). SWF1ET 1411001

The FC will contact the on-call mech-tech. SWF1611-4-110-02
SWFI611-4-1H0-03

The on-call mech-tech will re-equilibrate the water SWF1611-4-110-04
flow along the beamlines. SWF1611-4-120-01

. . SWF1611-4-120-02
Once done, all the indicators are green and you

can open all the Shutters and proceed as normal.
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ISSUE: The Photon Shutter 2 (PSH2) does not open -2-
If after checking that all the water indicators are green you are still unable to open PSH2, open
the “PGM FRONTEND” and “PGM BEAMLINE” by double clicking on the icons:

®) )

PCM FRONTEND PGM BEAMLINE

The “PGM FRONTEND” panel:

111D FE 8.081¢-10 Torr 9.279e-10 Tarr eI (o Tor
SGMIPGM i AR G- 3-8
PaH-1 A - 'ﬁ VAT A -5 18000
- | open | (= PaN-2 n
= orgh Hiadaty m‘ OPEN
Il 0oso | (T S
ﬂl’!ll T Ay I.m I ari

. m—ﬂﬂm 14 T Wi T B IJ?‘—*E :}’i E —‘ -
Check that the beamline has been ENABLED by the control room (ask the FC) and that the Safety

shutter is Open. If Closed, open the Safety shutter and the others shutters as instructed in page
11 of this manual.

The “PGM BEAMLINE” panel:

hod /home/control fopl /Interface/ 1 LiDInterface/ PGM- BLod| - 0% I

11ID-2 - PGM

VYRA-22-01 WRAIZZ0Z WV
Jlopen|

VVR.I-120-07 VWR.I-I20-02 WWR.4-120-01 VVR.4-I20-02
Op Op J Cpen | 0
VVR.3-100-03
[ Gpen |
[Ciose |

bl Db

Check that all valves (VVR.*), with the exception of VVR1611-4-121-04 and VVR1611-4-122-04, are
OPEN on the PGM frontend and PGM beamline panels, as shown in the pictures.

If closed, OPEN the Shutter 3 (PSH.3-120-01) on the PGM beamline panel, as described on page
11 of this manual.

[
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ISSUE: XAS Sample dropped in the Loading Chamber

Has a sample dropped in the loading chamber?

Stop your experiment!

In that unfortunate event you must controlled vent the Load-lock chamber following the

instructions on page 9, and contact

- the beamline staff, or

- during unsociable hours the Floor Coordinator (FC) and ask the FC to phone the on-

call mech-tech.

Users are not allowed to perform any of the following!

Procedure (for BL Staff and/or Techs):

1) Ask the users to bring the load-lock
section up to air, if they haven’t already
done so.

2) Disconnect Flange A and lower the
multiple sample ladder.

3) Retrieve the dropped sample from the
bellow and/or load lock area.

4) Using a new gasket, reconnect Flange A

5) Once connected, ensure that the multiple
sample ladder is properly aligned, such that
the transfer manipulator is able to pick up
samples from all the three ladder positions.
Users should test this while Techs are still
there.

At this point Users should be able to continue with the experiment by replacing the dropped
sample(s), or loading new sample(s) onto the multiple sample holder, and pumping the load-

lock section as instructed.

VLSPGM
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Sample Preparation procedure

The following is a guideline on how to prepare samples using the provided sample holders.
The BL staff at the beginning of your beamtime will give you:

e 6 sample holders that have been previously thoroughly cleaned using the procedure in
Appendix A

e Aroll of double sided carbon tape

e Clean lab tools (e.g. tweezer, spatula, scissors, mortar & pestle)

In the assigned lab, and workstation, you will find Kim-wipes, gloves, beakers, solvents (acetone
and methanol) and a can of compress air.

If any of the material is missing, please ask.

Sample preparation
1. Take a clean sample holder and place it on a clean large Kim-wipe.

The Kim-wipe will be through in the garbage once the sample holder has been prepared, avoiding
sample’s spilling to contaminate subsequent sample holders.

2. Cut one piece of double sided carbon tape and tape it on the sample holder, Picture 1.

The size of the sample must not be bigger then the area between the 4 screw-holes on the holder.

Indicatively, if the sample is a solid piece or has been prepared in a pellet form, the size must not
be larger then 0.8cmx0.8cm. If the sample is powder, it must not be spread anywhere outside
the 4 screw-holes area.

If the sample is a solid piece (e.g. steel plate for tribology sample), it cannot be thicker the 4.5mm.

Picture 1: Sample older with attached the double-sided carbon tape, this is the maximum allowed
size of C-tape. It can be smaller. It CANNOT be bigger.
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3. Attach the sample onto the carbon tape. If it is powder, with a clean spatula place a small

amount on the tape and smear it as uniform as possible to form a very thin layer covering
the full tape, Picture 2.

If the powder sample is coarse, use clean mortar and pestle to grind it into a finest powder.

Remember to thoroughly clean the tools you used before moving to a new sample, wiping with
several clean acetone soaked Kim-wipes and to replace the large Kim-wipe.

Picture 2: Powder samples on carbon tape

4. Use the compressed air can to gently remove the exceeding sample powder not glue to
the tape.

This action prevents the loose powder to float in the experimental chamber, contaminating the
chamber and detector’s surfaces and worsening the vacuum. Do not old the sample above other

samples when spraying the air to avoid powder to deposit on top of clean tools, clean sample
holders or already prepared sample.

Be shrewd.
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An example of how your sample should look like is shown in Picture 3.

Picture 3: Nicely prepared sample — how it should look like ©

Picture 4 shows how your sample should NOT look like.

he Flag of thi@;ample

holder has been BADLY ;- Hog
- damaged d a =

Picture 4: How NOT to mount samples ®

Remember to always thoroughly clean the tools you used before moving to a new sample wiping
them with several clean acetone soaked Kim-wipes and to replace the large Kim-wipe.

C__________________________________________________________________________________|
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Cleaning the sample holder

a. To remove the “tape+sample” from the holder, after that particular sample has been
analysed, use the spatula or the tweezer to first remove the carbon tape, Picture 5.

Picture 5: Removing of the tape

b. Wipe the sample holder with an acetone soaked Kim-wipe
c. Repeat (b)
d. Wipe the sample holder with a methanol soaked Kim-wipe
e. Repeat (d)
The procedure should completely remove any traces of carbon tape and glue from the holder.

Remember that the tape’s glue presents traces of chemicals (e.g. Boron) that could interfere with
your results.

Occasionally during the beamtime is necessary to thoroughly clean the sample holder. This is the
procedure followed by the BL staff between every Users group.

i.  Place the sample holder in an acetone filled beaker, just enough to fully submerge the
holder, Picture 6
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Picture 6: Beaker with an acetone fully submerged sample holder

ii.  Place the beaker in the ultrasonic cleaner, switched it on setting the timer to 10 minutes,
Picture 7.

Remember the ultrasonic cleaner has to be fill with some water before switch it on. If you never
used one, ask for help.
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Picture 7: Ultrasonic cleaner with some water and the beaker containing the sample holder and the acetone

iii.  Take the sample older out from the beaker, rinse with acetone, wipe it dry

The sample holder is now clean and ready to be used.
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VLSPGM Staff availability

» 9am - 5pm, Mon to Fri excluding Holidays
Staff are on-site or able to respond at short notice.
» 10am - 10pm, Weekends and Holidays and
5pm - 10pm, Week days

By email. A response is not guaranteed.

After 10pm, BL staff cannot be reached.

If you need assistance, it is strongly encourage you send an email to
the Staff and to contact the Floor Coordinator (x3639), possibly after
having familiarized yourself with the BL manual troubleshooting
section.

In the event the Floor Coordinator (FC) is familiar with the BL, they may
be able to offer assistance. However, the FC is not authorized to perform technical fixes, and
Users should not expect the FC to solve technical problems.

Support Scientist BL Responsible - Senior Scientist
Daniel.Correia@lightsource.ca Lucia.Zuin@lightsource.ca
x 3775 x 3724
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