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1. Introduction  
 HXMA microprobe endstation is based on KB-mirror focused, micron-size X-ray 

beam with capability of energy scan with fixed beam position.  Available techniques 

include X-ray fluorescence (XRF) m-imaging, m-XANES, m-EXAFS, m-diffraction, and 

confocal XRF imaging.  

The endstation equipped Rh-coated KB mirrors, Vortex 4-element fluorescent detector, 

and Mar165 X-ray CCD camera.  

 

 The required programs for microprobe are listed below.  

 

 

 

 

Microprobe User contains most of beamline controls including beamline energy and 

slits.  

 

Start XMAP IOC for starting EPICS for 4-element vortex detector. 

 

XMAP-4-new is GUI program used to acquire XRF spectra and to set ROIôs. 

  

MicroProbe Map Stage is main program for XRF micro-imaging. 

 

2D Data Viewer is software to display XRF map.  

 

IDA for microprobe is used for m-XANES or m-EXAFS.  

 

MicroProbe Pseudo Stage can be used to define sample coordinate for microprobe. 

(Used if sample stage angle with respect to incoming X-ray is not 45 °.  Please 

consult beamline staff.)  

 

MicroProbe CCD Map Stage is program for microdiffraction imaging with X-ray 

CCD detector. 

 

 

 



2. Microprobe Software Flow Chart  
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3. Microprobe XRF mapping 
3.1. Start Microprobe Map Stage 

Check list for microprobe XRF mapping  

¶ Check prekb count to make sure microprobe setup is adequate. See 7.5.   

¶ Proper set up of ROIôs for 4-element Vortex detector. Refer 5.4 

 

To start 2D XRF mapping double click Microprobe Map Stage under microprobe folder 

in the Desktop. 

 

 
 

1) Move to the appropriate position on your sample.  Begin by clicking on the ñJogò 

tab.  Figure 2 is a close-up of the window with the relevant jog information and 

button.  ñmmò has been added to emphasize that all the units are in millimeters.  

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

The numbers between ñLeftò and ñRight, as well as ñDownò and ñUpò are the 

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

that are provided to look at your sample. 



 
Figure 2: Close up of relevant jogging interface 

 

Once the desired location has been found on your sample, you can use the ñFirst Pointò 

and ñLast Pointò buttons to automatically load the coordinates into the scan.  The first 

point is the bottom left corner and the last point is the top right  corner.  It is important to 

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

entered appropriately. 

 

2) Click on the ñScanò tab.  Figure 3 is a close-up of the scan setup.  For both the X-

axis and Y-axis, the row of boxes goes [start coordinate] [step 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.  Ensure that the ñPositioningò box is set to Abs.  This should already 

be pre-set, but is important that is set correctly. 

 

 
Figure 3:  Close-up of scan setup 

 

You must also set the Dwell time (close-up shown in Figure 4).  This is the amount of 

time the detector will be active per point (in seconds).   

 

 
Figure 4:  Close up 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: 

)(*]:[#*]:[#)sec( overheadtaxisYptsaxisXptsondsinT dwell+--=  

Typical overhead time is around 1 second, which comes from software overhead, moving 

motors to the new position, etc. 

For example, if scan area is 1 mm × 1mm, step size of 20 mm × 20 mm, and 2 sec dwell 

time will give total scan time 75,000 sec = 50 points × 50 points × (2 sec + 1sec). 

 

 

 

3) Set the directory and filename.  The filename has three parts to it: 

[name].[tag].dat.  The [tag] is the auto-numbering 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 

location.  The ñCurrent:ò is the filename being saved to by the current scan.  A 

close-up of the directory and filename setup is shown in Figure 5. 

 

 
Figure 5:  Close-up of directory and filename setup 

 

4) To start the scan, click on the START button.  Everything will be automatically 

initialized to the values set in the previous steps.  You can pause and restart your 

scan at any time by using the PAUSE button.  You can also cancel your scan at 

any time by pressing the STOP 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 close-up of the 

three buttons is shown in Figure 6. 

 

 
Figure 6:  Close-up 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 

display from the thumbnail window and then click the ñDisplayò button.  A close 

up is shown in Figure 7. 

 
Figure 7:  Close up of a ROI thumbnail 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. 



 



 
 

 



4. XAS scan with IDA  
IDA for microprobe has slightly different configuration form IDA for EAXFS table.  

Microprobe IDA can be launched by clicking the IDA tab under Microprobe Users. Two 

windows appear when ida started first time.  

4.1. BLGraph setup  

One window is for real time display of data, BLGraph.  

 

 
Setup to see ROIôs from 4 element vortex, click Configure to open BLGraphConfig 

window. 

 

 
Choose x.XMAP-4.c from Scan Command drop-down menu, and then click Close. 

 

4.2. IDA setup  

Another window from IDA is main Control Pannel for XAS. 

 



4.2.1. Detector setup within IDA  

Click Detector tab to bring IDA detector selector window.  

To use 4-element Vortex detector (default XRF detector for microprobe) choose 

4Element XMAP from drop-down menu and click Enabled.  

 
Click Close Window.  

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 window to display I0, ROI, normalized ROI, reference spectra. Briefly, 

parameters shown above will do scan with three sections (E0 edge energy set at 7.1energy 

control) 

¶ E0-200 ~ E0-30 eV, 10 eV step 1 sec dwell time  

¶ E0-30 ~ E0+40 eV, 10 eV step 1 sec dwell time  

¶ E0+40eV ~ E0+16k, 0.05k step functional form of dwell time up to maximum 10 

sec. 



5. Using Four-element Vortex Detector  
Hardware involved: PXI crate, XMAP card and Vortex controller 

Required software: Start XMAP IOC  and XMAP-4-new 

 

5.1. Quick Start 

1. Make sure Windows PC IOC1606-017 is turned on and connected to the network 

(10.106).  

2. Connect all cables associated with the detector and electronics (see 5.2  Cable 

connections below)  

3. Set up a video camera to watch the front panel of the XMAP crate  

4. Turn on the XMAP electronics.  

5. Double-click the Start XMAP IOC icon on the desktop, or type "runXMAPIOC".  

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. 4-Element or 1 for the 4-element 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)  

6. On the video monitor, wait for the lights to stop flashing (it should settle into a 

1Hz blink).  

Start the control GUI by double clicking on the XMAP4 desktop icon (see 5.4 EPICS 

GUI for Vortex) 

7.   

1. Open the "ADC Trace" window for each element:  

1 for 4-element detector: DXPs->DXP Control, then in the "DXP 

Control" window, More->ADC Trace  

2 for 32-element detector: Diagnostics->ADC Trace  

3. set the "us per bin" to 100  

4. make sure you see a sawtooth pattern that resets about 3-5 times per second.  

2. Open the Baseline Plots and make sure all are fairly symmetric 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 

    
Back of Vortex detector and electronics.  

Four BNC cables from detector go to XMAP card.  Vortex electronics need to be turned 

ON to use detector. 

 

5.2.2. PXI crate with XMAP card  

 

 
  

Signals from Vortex
®
 detectors are fed to channels in the XMAP card.  

TTL signal from SIS3850 beamline scaler is connected to gate signal input in XMAP 

card. 

When fiber optic cable is disconnected and reconnected or PXI crate is turned on, 

opi1606-017 windows PC need to be rebooted.  

 

   XMAP card  

   Fiber optics network cable  

   Signal cables from Vortex 

   Gate signal from scaler 

PXI crate 



5.3.  Set 4-element Vortex detector with xManager 

 

 Expert only.  

Do not start xManager if it is not necessary. 

For normal use, there is no need to change configuration with xManager.  

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 automatically loads previously saved configuration (it could 

be that for 32 element Ge detector) to XMAP. 

 

 
 

xManager has been provided by XIA
®
 to control and set parameters for xMAP card.  

xManager can change detector parameters, for example detector configuration, peaking 

time, threshold voltage, etc.  

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

parameters.   



5.4. Set ROIôs in Vortex  

(Will be updated with instruction for new software.) 

 

 

 



6. Set Newport® Sample Stages 
 

  

 

Step 1. Check status of Newport® sample stages.  

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

  Name: Anonymous 

  Password: Anonymous 

 
 

 

 

After login, move mouse over ñFRONT PANNELò   

 
 

Then click ñMoveò 

 

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


The page will show current states of the Newport sample stages. 

Case1) When the XPS controller was rebooted (software reboot or power-on of the 

controller) 

the XYZ stages physically move to ñHomeò positions during ñHomeò process. 

Check it is safe to move stages to the ñHomeò position (Vortex detector, camera, 

pin-hole ..)  

Every motor position needs to be enabled through ñInitializeò, ñHomeò, and 

ñEnableò process.  

 

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

 

Click bottons under action will show in sequence of  ñInitializeò-> ñHomeò->òDisableò.  

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

 
 



Make all stages enabled. 

 
 

Case2) Resume 

If you get following screen, you do not need to go through initialized-home-enable 

process of Case 1. 

 
 

 



7. Using Microprobe User 
On the Desktop of any beamline linux PC, double clicking the Microprobe 
User icon will bring up following window. Top part has buttons for open-

close control for photon shutters and beamline vacuum valve. 

Clicking  tab will  open new window. Clicking tabs labeled with IDA, 

MarCCD IOC, and MarCCD GUI will open new windows. Clicking the series 

of tabs with  color will display different panel content.  (Below shows 

panel content of Energy Control).  

7.1. Energy Control 

Energy Config: Use to change beamline energy, energy calibration, and 

detune. Yellow colored tab will bring up separate window.  

 

 
 



 

 

7.1.1. Energy Calibration  

Clicking Callibrate Ctrls tab will open new window.  

The Energy 

Calibration screen will 

do a quick scan over 

the absorption edge of 

your calibration 

standard and calibrate 

the monochromator at 

that energy.  

During a sample scan 

the calibration foil is 

usually placed on 

down_PinD. Step 1 

Click Setting-> 

Change Settings  to 

open setup window 

and make  ReadA and ReadB have ILogspiral and IF selected, respectively. The Graph 

Y = section should read log([A]/[B]). Use Settings button will bring the main screen back. 

 
Step 2 requires that you select edge energy of the calibration standard.  

In Step 3 enter the relative start energy, stop energy and the increment of the scan. The 

integration time for each data point can be set also. Due to the intrinsic resolution of 

some edges the energy increment generally increases as a function of atomic number, 

scaling between ~0.25 eV at chromium to ~1 eV at the tin K-edge.  

The scan can be initiated by clicking on Scan in Step 4.  

After the scan is finished, window will show up to confirm estimated edge energy. You 

can accept estimated value based on first inflection 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 click on Calibrate  

The energy correction applied to the data, as well as the actual angle correction. 

1 
2 

3 

4 



7.1.2. Detune 

(See IDA manual also) 

Clicking Detune Ctrls tab will open new detune setup window.  

 

 

Select |F|V from drop-down menu of 

ReadA, then clicking User setting will 

open main window.   

 

 

 

 

 

 

There are two modes of detune; Manual or Semi-Automatic. 

Manual mode is default starting window and Advanced mode can selected under 

óSettings> Advanced modeò. 

 

To use Semi-Automated Detune Procedure 

 

To detune second mono 

crystal, first set the Detune % 

to the desired amount of 

detune 

In ñPiezo Scanò tab enter the 

First and Last piezo value and 

the Step Size. Typically they 

are -4000, 4000 and 200. Full 

range of piezo value is 

between -8000 and 8000. 

Click the Run Piezo Scan 

buttom will start scan. Scan 

can be aborted by clicking 

Abort button. 



Under Piezo detune tab click 

Find Piezo Detune will 

display piezo 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 

mono-crystal). 

 

After the scans is finished 

click Find Peak will find  

piezo values for peak  and 

positive and negative 

detune positions. To choose 

different detune amount 

new value need to be 

entered to Enter Detune 

  

 

 

 

 

 

  

 

 
























