Working Draft for IS Operating Protocol for HXMA
This Document has been prepared as a guide for collecting data on the HXMA beamline. It is under constant revision. Please send suggestions for additions and changes to jeremy.olson@lightsource.ca
Things to Remember

BEFORE EACH SCAN:

Remember the acronym HALO

H-harmonics: reduce harmonics by detuning (see section on detuning)

A-alignment: have you scanned the slits vertically & horizontally
L-linearity: are the gains for the scalars (ion chambers) set appropriately
O-offsets: have you taken dark currents after each new gain setting?

AFTER EACH INJECTION:

1. Allow Mono crystal to thermally equilibrate by:

a. Opening Front End Safety shutter from ACIS panel

b. Open Front End Photon Shutter from the IDA software

c. Wait ~ 15 minutes

2. Scan vertical and horizontal slits and align them to the beam.

3. Detune (see section on Detuning & Calibration)
-Paperwork
-     Bring MSDS binders to the beamline
-     write “see binders below” on a piece of paper and put it in the MSDS holder

-     check permit to ensure it is correct and contains the samples and standards you expect to run

-     put permit in holder on the wall

-Set up

-     email beamline scientist with requirements



- mono, mirrors, detectors, special setups etc.

-     turning equipment on, setting up experimental hutch, ion chambers etc.     


-before you move anything on the beamline:

· Back up the Ge 32-element (Ge32) detector and put the cap on for protection

·   immediately after an injection:

· The control room will enable the beamline

· Open Front End Safety Shutter from the ACIS panel

· Open Front End Photon Shutter from the IDA software
· allow the mono to “warm-up” for approximately 15 minutes after the shutters have been re-opened

· scan slits (horizontal and vertical) and detune

   Operation of Interlock system

Opening the Experimental (SOE) Hutch 
If there is beam:

•      close the POE photon shutter using IDA software or the beamline ACIS panel by pressing the “Safety Shutter POE-1 – Close” button (this button also closes the safety shutter)

·  close the safety shutter on the beamline ACIS panel by pressing the “Safety Shutter POE-1 – Close” button 

·  open the hutch door from the beamline ACIS panel by pressing the “Main Door – Open” button The front end shutters can (and should) remain open while changing samples. Closing these shutters can cause variations in the heat load on the optical components
Closing the Experimental (SOE) Hutch 

·  Check that the manually opened SOE Perimeter Doors are fully closed (the outboard door needs to lock into the floor). If they are, the light on the Beamline A.C.I.S Display will show them to be locked.

• 
Next, press the first search button at the upstream end inside the hutch, the order in which the buttons are pressed matters. – A green light should turn on at the search box 

• 
If this light does not turn on check that the red emergency stop buttons have not been pressed inside the SOE hutch 

·  Search the hutch and press the second button at the downstream end of the hutch – Another green light should turn on at this search box 

• 
Exit the hutch and press and hold the door close button on the ACIS panel – Once the first search button is pressed the door must become fully closed within a short period of time or the system will reset 

• 
An alarm will sound when the door’s magnetic lock engages; at this point the door close button can be released

• 
After the alarm, the enclosure is secure and the POE safety shutter can be opened on the ACIS panel.

· You must open the POE Photon Shutter from the IDA Controls

-Detuning & Calibration

-     Detuning

-     Detuning is especially important at low energies
· Begin by setting k to the appropriate value in the XAFS Control window (appropriate value depends on your scan, k for detuning should be the value used at the end of your scan)
· Ensure the front end and POE shutters are open

· Select the detector you are using (usually I0, which is the default)

· If using the vortex, detune with the diode “IFI V”
· Open the “Acquire” tab

· Select “detune”

· Open Settings, select “advanced controls”

· Enter an amount to detune (ex. 70% for low Z elements)
· Set piezo scan range: -2000 to 4000 (or appropriate range to see peak)
· Set step size to 100
· Run piezo scan

· “piezo peak” tab

· Click “find peak”

· “piezo detune”
· Click “High Side”

· Set detune

 - Calibrating Mono to the desired energy

-  set the mono to the desired energy by selecting “Energy Calibrate” in IDA software


- pick the desired element and edge in the pull down menu



- set the range for the scan (-30, 30, 0.50)



- press “scan & search”



- it will ask if you want to use computer set value, select “no”



- manually smooth the graph using the up and down arrows



-monitor if the E0 value changes as you are smoothing




-if little or no change, select “calibrate energy”



-
 - Scanning slits 

·  To scan vertically:

· Set the JJ Slits to 1.0mm vertical

· Set the JJ Slits to 5.0mm horizontal

· Enter the “Scan Motors” tab

· Choose motor “JJ Xray Ctr Vert” from drop down menu
· Choose detector closest to slits (usually I0)

· Set start to -5

· Set end to 5

· Step size to 0.25

· Press “start scan”

· Scale on the scanning window should be on the order of x105
· Click on the peak centre at half max
· You can zoom in on this peak by dragging a square around the area you want to enlarge thereby making it easier to choose appropriate spot
· Press “move motor”

· Scan again

· Set start to -1.5

· Set end to 1.5

· Step size to 0.1

· Press “start scan”

· Click on the peak centre at half max

· Press “move motor”

· To scan horizontally:

· Set the JJ Slits horizontal to 1.0mm

· Set the JJ Slits vertical to ~5.0mm

· Enter the “Scan Motors” tab

· Choose motor “JJ Xray Ctr Horiz” from drop down menu
· Choose detector closest to slits (usually I0)

· Set start to -8

· Set end to 8

· Step size to 0.25

· Press “start scan”

-To scan the Sample Stage:
· Enter the “Scan Motors” tab

· Choose “1V” from the drop down menu
· Choose detector I1 

· Set start to -5

· Set end to 5

· Step size to 0.25
· Click on “Start Scan”
· Click on graph at peak max at half height

· Click “move motors”
-Running samples

- select reference foil that is relevant to the edge you are running
-      Fluorescence mode

- for all fluorescence samples, angle the sample at 45° towards the detector


-32 Element Ge Detector

- begin by windowing the Ge32

· make sure the Beryllium window is covering the detector

· use the appropriate metal foil to find Region of Interest (ROI)

· narrow the slits to 0.5 x 2mm to ensure detector doesn’t get oversaturated

· turn the camera on to get view of the pre-amp (usually camera 3)
· secure the hutch
· on the Windows Computer, double click: 2_dpp2...

· open 3_mapgui 

· press “Connect”

· lights on the preamp should cycle through and then eventually turn green

· upload DXP file

· C:→ code→ detector→ select proper file corresponding to your energy 
· open photon shutter on Linux computer and press “start” on windows computer
· count numbers should be around 50,000

· close the photon shutter

· if elements are over exposed, they will appear orange or red on the GUI window
· if substantially lower than 50,000 counts, open slits higher and wider

· identify the peak you are interested in and set the ROI using the SCA region

· better to set the window on the narrow side, as opposed to too wide

· select “Apply to All”

· check each element in the detector to ensure the window is ok for each
· start XASgui

· select appropriate Region File, check to ensure it is set up according to specs

· set directory Configure->detector and change data directory (ex.IndSci\27Nov2010) and press save

· open xasplotter

· click the box beside “Current”

· in StdPlots tab select custom

· in custom tab

· x axis

· numerator=requested energy

· denominator=1

· y-axis

· numerator=all SCAs (1-32)

· denominator=IO

· click “Start Run” in XAS GUI window

· change “output base name”

· hit apply and start

· Once the detector is windowed properly...
· get the proper region file (ex. NiKedge9_indsci.rgn)

· alter the region file as necessary in Region Editor

· you must hit “Apply” to save any changes you made to the values
· Vortex detector
· in the hutch, align the detector in the centre of the sample
· turn the detector on using the switch on the power source on the main table
· in IDA main control panel, set “detectors” tab to “Saturn Vortex” and click “enable”
·  “start DXP IOC” 
· Follow wiki instructions to ensure software is set up properly 
· http://wiki/wiki/index.php/HXMA_Saturn_and_Vortex_Detectors
· Scan the slits as per above
· Set slits to very small (0.2 x 0.2 mm)
· In “mca.adl” window:
· Click “Erase & Start” button and peaks should show up
· Deadtime counts should remain below 7 for a majority of the counts
· There will be random spikes that go above 7
· go above and below edge to find region of interest (ROI)
· in IDA software, set E to -50 and hit “Erase and start”
· then set E to +50 and hit “Erase and Start”
· the peak that disappears at -50, and reappears at +50 is likely your ROI
· set ROI by entering values in the “Low” and “High” spaces
· detune using the pin diode
· settings → set up → “IFL V” → use settings
· follow same detuning procedure as above
· deadtime should be around 2 when detuning is done
· see “mca.adl” window to gauge this
· to be able to see the plot in real time
· click “Plot”

· restart plot
· configure in BLGraph

· choose “Vormission”
· transmission mode 
· all samples run in transmission mode should be aligned perpendicular to the beam path

· ensure all gas tanks are full on the other side of the experimental hutch
· selecting ion chamber gas (mixtures)

· use Hephaestus software

· choose “Ion Chamber” tab
· Enter your photon energy

· Choose the length of your chamber 
· 15cm for the short one, 30cm for the longer ones
· And increase/decrease the N2 % (or add a mix of Ar or He) to obtain ~10% absorbance
· Use the chart on the wall under the gas mixing box in the hutch to determine where to position the balls for each gas based on your calculated % from Hephaestus
· In the “Acquire” window set the region boundaries to desired values

· Hit “start scan”
· disconnecting liquid N2 autofill

· disconnect the liquid N2 autofill when:

· using the Ge32 detector

· need to move the Ge32 detector out of the way to use the vortex

· to disconnect, find the proper wrenches and carefully loosen the fill arm from the side of the dewar
· upon disconnecting, immediately fill the dewar and refill every 24 hrs after 
· record the date and time of refill on sheet on the side of the dewar
· Liquid Helium Cryostat operations

· When using the cryostat, liquid samples are frozen in sample holder in liquid N2

· The sample is mounted in the sample probe with the sample facing the pin at the top of the probe to ensure the sample is facing the X-ray beam when inserted into the probe

· Immerse the entire probe in a dewar containing liquid N2

· Carry the dewar into the hutch and place on the table

· Remove the clamp from the top of the cryostat 

· With one hand pull the sample probe out of the cryostat and have the new sample probe in your other hand

· Immediately place the new sample into the cryostat to effectively minimize the time the cryostat is open to the air

· Be sure to pull straight out and push straight in, in order to not bend the sample probe

· Align the pin on the sample probe with the groove at the top of the cryostat

· Slowly push all the way down

· Replace clamp

· Vacuum, He cycle 3x and leave under slight positive He pressure

· Other Linux Tips and Hints
· Press “Enter” after any new entry into any field in the IDA software

· Ctrl-Alt-Esc   kills an inactive window

· Screen capture can be taken using “screen capture” function in menu at bottom left of screen
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