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1.Introduction

HXMA microprobe endstatiors based on KBmnirror focusedmicron-size Xray
beam with capability of energy scan witkeld beam position. ¥ailabletechniques
includeX-ray fluorescence (XRRjrimaging, mXANES, mEXAFS, mdiffraction and
confocal XRF imaging
The endstation equippdéth-coated KB mirrors, Vorted-elementluorescent detector,
and Marl165 Xray CCD camera.

The required programs for microproaee listed below.

Microprobe Usercontains most of beamline controls including beamline energy
slits.

Start XMAP 10@or starting EPICS for-€lement vortex detector.
XMAR4-new is GUI program used to acquire XRF spectra and to seb ROl
MicroProbe Map Stagés main program for XRF micronaging.

2D Data Viewelis software to display XRF map.

IDA for microprobes used fomXANES or mEXAFS.

MicroProbe Pseudo Stagman be used to define sample coordinate for microprol
(Used if sample stage angle with respect to incomirgyds not45 °. Please

consult beamline staff.)

MicroProbe CCD Map Stagg program for microdiractionimaging withX-ray
CCDdetector




2.Microprobe Software Flow Chart
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Rebooted

Needs
Initialization

Start software for 4€lement Vortex
detector:
StartXMAP 10@GndXMAR4-new

recently

Home
Enable

A

Do you
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l Use2D Data Vieweto see XRF
map.

Start scan
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3.Microprobe XRF mapping

3.1. Start Microprobe Map Stage
Check list for microprobe XRF mapping

1 Checkprekbcount to make sure microprobe setup is adequate’.See

1 Propersetup of@1 6 s -elenoent Vartex detector. Referd

To start 2D XRF mappindoubleclick Microprobe Map Stageinder microprobe folder

in the Desktop.

Location Edit View Go Bookmarks Tools Settings Window Help

QOQO O = (AL FETE

[T T

E» Location: |/home/hxma/Desktoplmicroprobe

<y Devices

5
L

=1

Name «

| Siz¢

I3 2D Data Viewer.deskto ]

£ Beam Status Switch.deskto

£ Cross Hair Control.deskto

£ Huber Slits Microprobe.desktop

195 IDA for microProbe.desktop

£ JL Slits Microprobe.desktop

£ KB Mirror Motors.desktop

i+ MicroProbe CCD Map Stage.desktop

(o) [ (@] (&[5 [

:: MicroProbe Map Stage.desktop I

£ MicroProbe Pseudo Stage.desktop

2y MicroProbe Stage.desktop

£ MicroProbe User.desktop
[X)scintillationdetectorelectronicsusermanual.pdf
£ SR570 MicroProbe.desktop

test
& _uProbe Zoom Camera.desktop

[« ]

3

|16 Items - 16 Files (454.5 KB Total) - No Folders

1) Move to the appropriate
tab. Figure 2 is a closgp of the window with the relevant jog information and
Ammo has been added

button.

The jog size is the amount that the sample will move in a given direction per step.

Thenumber s

current location on the sample. While jogging you will be using the two cameras

bet ween fALeft o

that are provided to look at your sample.
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Jog I Scan | Eonfigl
Jog Size 0.2 mim

Left ||-4.32tm mm Fiightl
Down ||-5.215D mm | up |

Use current X & Y for scan's:

First Paoint

Last Point

Ref. Point

Figure 2: Close up of relevant jogqging interface

r S

Oncethedei red | ocation has been found on you
'y 1o

and ALast Pointo buttons to automati ca
point is thebottom left corner and the last point is tteg right corner. It is importanto

do this correctly since the scan will not execute how you expect if the coordinates not
entered appropriately.

2) Click on the fASc anupoftthe bcan setUdp.i Fprnbotlethe3X i s a ¢
axis and Yaxis, the row of boxes goes [start coordiépdstep size] [end
coordinate]. The program then calculates how many points that will be required
based on those three values. Like the Jog tab, all the dimensions are in
millimeters. Ensur e t PAbst This bheuldialfegds i t i oni n
be preset, but is important that is set correctly.

X-axis
[-4.6000 J0.005 |-a.2 mm

— Positioning |81 pts

& AbsT Rel

Y-axis

|-5.5000 f0.005 ||-5.1mm

— Positioning IBE pts

* abs{ Rell
Figure 3: Closaip of scan setup

You must also set the Dwell time (clesp shown in Figure 4). This is the amount of
time the detector will be active per point (in seconds).

Dwell |1_DDDD S5Eec

Figure 4: Closeip of dwell time




With the dwell time set and the scan coordinates setup as well, you can estimate how
long it will take to make a map of a given size. The following equation works well to
approximate the amount of time:

T(insemndg =[# pts: X - axis]* [# pts:Y - axig]* (t,., +overhead

Typical overhead time is around 1 secomdhich comes from software overhead, moving
motors to the new position, etc.

For example, if scan area is 1 mmmrh, step size of 20m x 20 mm, and 2 sec dwell
time will give total scan tim&5,000 sec =@ pointsx 50 pontsx (2 sec + 1sec).

3) Set the directory and filename. The filename has three parts to it:
[name].[tag].dat. The [tag] is the attambering feature described at the
beginning of this document. The .dat is the file extension and [name] is the name
you chose for your file. The directory is chosen with a standard file window used
commonly to load files on every computer. This will generally be set in advance
to a folder labeled with your proposal number to insure that all data is in a single
locaton.The ACurrent: o0 is the filename being
closeup of the directory and filename setup is shown in Figure 5.

Data Di'l Lisers/11-2529/sept

Template:hte56me2.9203d.dat
Current: Plate56me2.000.dat
Figure 5: Closaip of directory and filename setup

4) To start the scan, click on ti 8 ART button. Everything wilbe automatically
initialized to the values set in the previous steps. You can pause and restart your
scan at any time by using tRAUSE button. You can also cancel your scan at
any time by pressing tH&TOP button. Note: if you cancel your scan you
CANNOT resume your scan from where you stopped it. Upon clicking START
the map will begin from the first point that was set in step 3. A alpsaf the
three buttons is shown in Figure 6.

START| PAUSE| STCP
Figure 6: Closaip of the start, pause, and stop buttons




5) Either during a scan or afterwards, you can change which ROI to look at in the
large viewing window. To display a particular ROI, find the picture you want to
di splay from the thumbnail window and the

up is shown in Figuré.

Y T —

bif'spl_’ayg $(4ElemCorrectec
Figure 7: Close up of a ROI thur'nbnail with display button

The final two images are the two full screens of the program. This way you can see how
all the little pieces come from the individual steps come together in the full program.



Energy|12000
Dwell |1.oooo

Positioner SetPoint

XISample H vI -13.4800
YlSampleV 'l 12.5000

3 Disabled

Jog  Scan I Config I

staRT| Pause| sTop|

X-axis
f13.8800 |0.005 [13.4800

[~ Positioning |82 pts

& AbsT Rel

Y-axis
f0.3160 [0.005 |20.6160

[~ Positioning |62 pts
& AbsC Rel
|1

Repeat:

Comment

Data Dirl Iers;’users/12—2822
Template:5450im1 1.%03d.dat

$(4ElemCorrectedROI)3 vs $(SampleV):mm vs $(SampleH):mm

= NP N®O

disp2D
Entries 4941
Mean x -13.69
Meany  20.47
RMS x 0.1126
RMSy 0.08429

Current: 4@450int11.000.dat
RedrawllLego wicolored Levels | Data @ (0.07, -0.51) = 0.000000 Other p[otsl
Print ‘
X|$(SampIeH):mm LI Amp
Y|$(SampIeV):mm LI Norm.|$(Detector5) ;’ Q_UItJ
off | waitForEvantio 0,(nil) - possble =p | 100.0%: Done All threads shut down é
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4. XAS scan with IDA

IDA for microprobe has slightly different configuration form IDA for EAXFS table.
Microprobe IDA can be launched by clicking th®A tab under Microprobe Users. Two
windows appear when ida started first time.

4.1. BLGraph setup
Onewindow is for eal time display of data, BLGraph.

Setup
window.

Choose x.XMAP4.c from Scan Command draimwn menu, and then cliglose

4.2. |DA setup
Another window from IDA is main Contrdtannel for XAS.
3 CLS IDA Maim Cortrar B N . g o)

0.003V
0.504 V



4.2.1. Detector setup within IDA

Click Detector tab to bring IDA detector selector window.
To use 4element Vortex detector (default XRF detector for microprobe) choose
4Element XMAP from droglown menu and click Enabled.

4.2.2. IDA control panel
In IDA control panel click Acquire to setup XAS scans.

After type in scan parameters (see IDA manual for details), click START SCAN will
open BLgraph windowo display 10, ROI, normalized ROI, reference speddréefly,
parametershown above will do scan with threectiongEy edge energy set @tlenergy
control)

1 Eo-200 ~Ex-30eV, 10 eV step 1 sec dwell time

1 Eo-30~ Ex+40 eV, 10 eV step 1 sec dwell time

1 Eot40eV~ Ey+16k, 0.05k step functional forof dwell timeup to maximum 10

sec.



5.Using Four-element Vortex Detector

Hardware involved: PXI crate, XMAP card and Vortex controller
Required softwareStart XMAP I0OC andXMAP-4-new

5.1. Quick Start

1.

2.

3.

6.

Make sure Windows PC IOC16@8.7 is turned on and connectedhe network
(10.106).
Connect all cables associated with the detector and electronic&sZs€able
connectionsbelow)
Set up a video camera to watch the front panel of the XMAP crate
Turn on the XMAP Ectronics.
Doubleclick the Start XMAP IOCicon on the desktop, or typeuhXMAPIOC".
This should present a window with a numbered menu of detectors, one of which
you can enter by name or by associated ID number.

1. Enter the detector (e.g-Element or Xor the 4element Vortex detector).

2. You may be asked for a password. Use the hxma account password.

3. Leave the window open (closing it will shut down the control application)
On the video monitor, wait for the lights to stop flashing (it should setibeai
1Hz blink).

Start the control GUI by double clicking on tKM1AP4 desktop icon (se&.4EPICS
GUI for Vortex)

7.

3.
4.

1. Open the "ADC Trace" window for each element:
1 for 4-element detectoDXPs->DXP Control, then in the "DXP
Control" window,More->ADC Trace
2 for 32-element detectoDiagnostics>ADC Trace
set the "us per bin" to 100
make sure you see a sawtooth pattern that resets abdurh8s per second.
2. Open theBaseline Plotsand make sure all are fairsymmetric and that
they are centered very near zero

Back on the DXP Control window, make sure "Energy Peaking Time" is set
appropriately.



5.2. Cable connections
5.2.1. Vortex detector

!

]

vumlzxf‘“momcs,, _—

Back of Vortex detector and electronics.
Four BNC cables from detectgo to XMAP card. Vortex electronics need to be turned

ON to use detector.

5.2.2. PXI crate with XMAP card

.. XMAP card

Fiber optics network cable

\

. Signal cables from Vortex

| Gate signal from scaler

Signals from Vorte& detectors are fed to channels in the XMAP card.

TTL signal from SIS3850 beamline scaler is connected to gate sigonaimd$MAP
card.

When fiber optic cable is disconnected and reconnected or PXI crate is turned on,
0pi1606017 windows PC need to be rebooted.



5.3. Set 4element Vortex detector with xManager

<
AMENEEN Expert only.
Do not starxManagerif it is not necessary.
For normal use, there is no need to change configuratiorxMénager.
Use VPN icon on Desktop of a beamline linux login to beamline windows PC (ioc1606
017). Find xManager icon on Desktop of the Winodws PC.
When the xManager starts it automaticallsds previously saved configuration (it could
be that for 32 element Ge detector) to XMAP.

xidanager v0.10 Build: 5 with Handel: v0.6.49 (xmanager-release)

File Tools Help
Channel Selection

Preset Run
¥ Apply to Al 0 j (0-3) ] Ui Rgamme_ B 462 seconds Save SCA, Save MCA,
g H Mone - Trigger Livetime: 6462 seconds Data Data
Eneray Livetime: 25 565 seconds
Modules [~ Resume v Continuaus seconds Input Rate: 0000 kops
Qutput Rate: 0000 kops
Slat PCl Bug Cannection | E“’E"“S_' 0
15 7 GATE Master | Dead time % 0.000
‘Nnne ﬂ‘Autn X leutn W le\nEar ﬂ
2.5e+006 —|
Channel Selection Detail
2.0e+006 —
Channel | % | Skip Session | Run Status
o Ready _
7}
1
. Ready '5
5 Ready 2 152008~
3 Fead i
- £
|5
=
i
1.0e+006 —
5.0e+005
0.0e+000—~ [ i 1 1 1 1 i 1
o 5 10 15 20 25 30 35 40
Enerdgy (kev)
MCA | Elase\lneJ Traces ] GalnMatchJ Mapping I
Rol | |v L |Lower  |upper  |Events  |OtRrkeps) |Geu-Mean |GauFabh | Calb. ke Mame | .
i 0.0 0.0 ROI1___ |
4 Invert
Skip Al Skip Mone
Selection Delete ROl
Acouisition | Detector | SC&  System CHlER R
= - | Ready ChoodeDetectordele105-40key _May0s ini

xManagerhas been provided by XfAto control and set parameters for xMAP card.
XManagercan change detector parameters, for example detector configurationgpeak
time, threshold voltage, etc.

Except for the case of developing new configuration, there is no need to tweak
parameters.



54, Set ROI 6s i n Vortex
(Will be updated withnstructionfor new software



6.Set Newport® Sample Stages

Step 1.Check status of Newpersampe stages.
Connect tdhttp://smc1606201.cs.clsi.ca/
Name: Anonymous
Password: Anonymous

Eile Edit ‘Wew History Bookmarks Tools Help

<;: - - @ ﬁ L1 htkpfismcl606-201 s, clsi ca) x| |G- )

|| uprobe sample satge | | Customize Links | | Live wiew - AXIS 213 ... \ PNC

QO

Newport.

Experience | Solutions

Motion Controller / Driver - XPS-C8

Give your name, password and status to log on

Mame: Anorymous
Password:
Rights: ® user O administrator

I > Newwport.

Dane

After | ogin, move mouse over AFRONT PANNELO

File Ecit View History Bockmarks Tools Help
& -c o (1 At //10.106.10.2/cgl fpost.cgl

RO Rlevwvport. FRONT PANEL TERMINAL DOCUMENTATION NEW BROWSER

QD Newport FRONT P TERMINAL DOCUMENTATION NEW BROWSER
T Move Jog I/O Review I/O Setting Positioner errors Hardware status



http://smc1606-201.cs.clsi.ca/

The page will show current statef the Newport sample stages.
CaselWhenthe XPScontrollerwasrebooted (software reboot or powar of the
controller)
the XYZ stages physically move to AHomeo |
Che k it i s safe to mov eVostax deeeta, camera,t he @A HO
pin-hole ..)
Every motor position needs to be enabl ed
AEnabl ed process.

© Mozilla Firefox
File Edit View Higtory Bockm

QD Newport FRONT PAN TERMINAL DOCUMENTATION NEW BROWSER

Move Jog I/O Review I/O Setting Positioner errors Hardware status

Position  State Action Positioner name Velocity  Abs move 1 Abs move 2 Relative move
0 0 | Initialize | GROUP1.POSITIONER 4 Go Go >
0.002375 o | Initialize | GROUP2.POSITIONER 25 Go Go <>
0010815 0 [ Initialize | GROUP3.POSITIONER 25 Go Go <|[>
0.01637 0 ‘ Initialize | GROUP4.POSITIONER 25 Go Go < ||
[KILL AL]|

NOTE : The new velocity gets only applied with the next
mohon

Reftesh rate (frames/sec.) 1.00 | Set

[ X Newwport.

If this is not the page you get, move to Case2).

Click bottons under actiowi | | show i n segudndmad Difsakillend.ti a

Below is screen after 3,2,1,0 clicks (from the top) of action botton.

File Edit View Hitory Bockmarks Tools Help

€ -¢c X hitp://10 ost.cgi - @l
QD Newport FRONT F TERMINAL DOCUMENTATION NEW BROWSER

Move Jog I/O Review 1/O Setting Positioner errors Hardware status

Position State Action Positioner name Velocity ~ Abs move 1 Abs move 2 Relative move
0 20 | Enable | GROUP1.POSITIONER 4 Go Go <|[>
0 11 | Disable | GROUP2.POSITIONER 25 Go | [ Go | <]|[>]
-5¢-06 42 | Home | GROUP3.POSITIONER 25 Go Go <[>
0016375 0 | Initialize | GROUP4.POSITIONER 25 Go Go <|[>
(KILL AL

NOTE : The new velocity gets only applied with the next
motion

Refiresh rate (frames/sec.) 4.00 | Set

_— > Newport

Expererce Souscns



Make all stages enabled.
9 Mozi irefox Ll@

file Edit View Hstory Bockm I Help

© - ¢ x & (O

QD Newport. FRONT PANEL TERMINAL DOCUMENTATION NEW BROWSER
i Move Jog 1/0 Review I/O Setting Positioner errors Hardware status

Position State Action Positioner name Velocity ~ Abs move 1 Abs move 2 Relative move
0 13 | Disable | GROUPLPOSITIONER 4 | Go | [ Go | (<1[=]
-5e-06 11 | Disable | GROUP2.POSITIONER 25 Go | [Go | <][>]
5e-06 11 [ Disable | GROUP3.POSITIONER 25  Go | [Go | <][=]
-0 11 | Disable | GROUP4.POSITIONER 25 _Go | [ Go | <ll>]
[KILL ALI)

NOTE : The new velocity gets only applied with the next
mohon

Refresh rate (frames/sec.) 1.00 | Set

[ Q> Newport.

oerce Sonsons

Case2) Resume
If you get following screenyoudo not need to go through initializedomeenable

process of Case 1.
© Mozi irefox Ll@

File Edit View Hstory Bockmerk
© - ¢ x & (O - ;
QD Newport F TERMINAL DOCUMENTATION NEW BROWSER

i Move Jog 1/0 Review I/O Setting Positioner errors Hardware status

Position State Action Positioner name Velocity ~ Abs move 1 Abs move 2 Relative move
0 13 | Disable | GROUP1.POSITIONER 4  Go | [ Go | (<[]
-5e-06 11 | Disable | GROUP2.POSITIONER 25 Go | [Go | <][>]
5e-06 11 [ Disable | GROUP3.POSITIONER 25  Go | [Go | <][=]
-0 11 | Disable | GROUP4.POSITIONER 25 _Go | [ Go | <ll>]
[KILL ALI)

NOTE : The new velocity gets only applied with the next
mohon

Refresh rate (frames/sec.) 1.00 | Set

[ Q> Newport.

oerce Sonsons



7.Using Microprobe User

On theDesktopof anybeamline linux PC, double clicking tihéicroprobe
Usericon will bring up following window.Top part habuttons for open
close controfor photon shutterand beamline vacuum valve

Clicking 1 tabwill open new windowClicking tabs labeled wittDA,
MarCCD I0GndMarCCD GUWill open new windowsClicking the series
of tabs with color will displaydifferent panel content(Below shows
panelcontentof Energy Corirol).

7.1. Energy Control

Energy Config: Use to change beamline energy, energy calibration, and
detune. Yellow colored tab will bring up separate window.

il

PSH-2 PSH1606111001 All Valves

Mono Mot_pr Status Clear m M_I

. Clear | CLOSED CLOSED

M USER MicroProbe Control & Status

'MarCCD 10C | MarCCD GUI |

s,

| HXMA Energy Summary

| EO f4350.000 ev Mono 4.942 dgr Second Crystal
. Tracking
Delta Energy [p.um ev KIALZ Y gl SRR
’ = 5 XTAL 2 Z 209.313 mm  Track
Abs. Energy | 24350.000 eV
i Feedback ~ 24393.496 ‘ Stop MONO Motors | Expert Controls
" :
oort 12435349 starws: I
k 0.0000

Calibrate Ctrls| ~ Detune Ctrls




7.1.1. Energy Calibration
Clicking Callibrate Ctrlgab will open new window.

X Calibrate HXMA Mono - The Energy
e = Calibration screen Wi
do a quick scan over
T . the absorption edge of
3 sy | your calibration
“’T“’l standard and calibrate
[fo—— __we_j | the monochromator at
e m..‘ that energy.
FCabrtesopaetFosion Ay e . | During a sample scan
pm e e || the calibration foil is
SR v o | usually placean
| ﬁ o T Tl e ,| | down_PinD Step 1
[— [== beal | Click Setting>
i SR B ' | Change Setting$o

open setup window
and makeReadAandReadBhavel Logspiralandl F selected, respectively. Tigraph
Y =section should reddg([A]/[B]) Use Sttings button will brlng the mi screen back.

X e i s B —— ooie
File  Edit Sﬂtim;s Help
Settings
Select or Enter PVs
ReadA: !Ill hi |400.uu Count|— Plot & vs: In data, look for:
=) Motor-based Eni =) 1st
ReadB: !ll! !i |1A2.nn Count: © oy @ & afterscan
\{J Encoder-based Energy ||({) Peak
PIntY:!lluu([AlI[Bl) Ii |1 03564
Set or Select C Energy N
’;cl Reference Energy: [24350.0000 eV OR || Pd-46 K- 24350.0 |uilJ|

Mono Energ

Emergency Stop Use Settings !! Quit |

IVMntcrss:ting 24350.000 eV Motor Fbk: 24351.111 v~ Encoder Fbk: 24351.111 eV

Step 2requires that yoselectedge energy of the calibration standard.

In Step 3enter the relative start energy, stop energy and the increment of thélsean.
integration time for each data pog#n besetalsa Due to the intrinsic resolution of
some edges the energy increment generally increases as a function of atomi¢ number
scaling between ~0.25 eV at chromium to ~1 eV at the tauée.

The scan can be initiated by clicking on ScaBtep4.

After the scan is finishedyindow will show up to confirm estimated edge energy. You
can accept estimated value based on fifation point in data. Or you can reject the
estimated value and manually adjust inflection point in the graph or enter number
Manually adjusted or entered value will be effective only after you clicdRadibrate

The energy correction applied to théajaas well as the actual angle correction



7.1.2. Detune

(SeelDA manualalsg
Cllcklng Detune Ctrlgab will open nevdetune setuprindow.

X

There arawo modes of detune; Manual &emiAutomatic

Manual mode is default starting window and Advanced mode can selected under
0 Set tAlvargesirode .

To use SemiAutomated Detune Procedure

To detune second mono
crystal, first set th®etune %
to the desired aount of
detune

I n APiezo Scano tab
First and Last piezo value and
the Step Size. Typically they
are-4000, 4000 and 200. Full
range of piezo value is
between8000 and 8000.

Click theRun Piezo Scan
buttom will start scan. Scan
can be aborted bgficking
Abort button.




After the scans is finished
click Find Peak will find
piezo values for péaand
positive and negative
detune positions. To choos
different detune amount
new value need to be
entered to Enter Detune

Under Piezo detune tab click
Find Piezo Detune will
display pezo value for low
and high sides of detune.
Clicking one of Low Side
and High Side will put piezo
value to the left filed of Set
Detune button. Clicking Set
Detune botton will actually
change piezo value (Move
monao-crystal).

-1026.14 -118.874





































