
October

MAG
Incid

A Users 
  
  
 
  
 

r 19, 2011  

GICS –
dence 

Guide 

                

– Mag
Spect

 

                 

netic A
romet

                

Advan
ter 

                 

nced G

          

Grazingg 

 



MAGICS – Magnetic Advanced Grazing Incidence Spectrometer – A Users Guide                                         2 
 

Contents 
Room Temperature ....................................................................................................................................... 3 

Low Temperature .......................................................................................................................................... 3 

Displex ........................................................................................................................................................... 4 

Electromagnet ............................................................................................................................................... 4 

1.  Pre‐alignment with Laser ...................................................................................................................... 6 

2.  Alignment with Neutrons ...................................................................................................................... 9 

3.  Final Sample Alignment ...................................................................................................................... 12 

3.1.  Room Temperature Sample Holder (No Displex) ........................................................................ 12 

3.2.  Displex Sample Holders ............................................................................................................... 13 

3.2.1.  Cooling ................................................................................................................................ 13 

3.2.2.  Cold Re‐alignment ............................................................................................................... 16 

4.  Acquiring Data ................................................................................................................................. 17 

5.  Transmission Run ................................................................................................................................ 19 

6.  Sample Changing ................................................................................................................................. 21 

6.1.  Room Temperature ..................................................................................................................... 21 

6.2.  Displex ......................................................................................................................................... 21 

 
  

  



MAGICS –
 

Sam

 
The follow
 

Room T
 
Maximum
Sample fix
 

 

Low Tem
 
Sample Si
Sample fix
Vacuum g
 

 
Wire clips
 

  
 

– Magnetic A

mple H

wing sample h

Temperatu

m sample heig
xation:  vacuu

mperature

ze:  20 mm x 
xation:  
grease and ab

s for operatio

dvanced Gra

older

holders are av

ure 

ght: 49 mm 
um 

e 

20 mm maxi

bsorbing flats 

n 5K < T < 7

azing Incidenc

rs 

vailable: 

 

mum 

for operation

750 K and/or f

ce Spectrome

 

n 5K < T <  3

 

for axial rotat

 

eter – A Users

300 K  

tion of the sa

s Guide           

 

 

ample 

 

                              3 



MAGICS –
 

Sam

The follow
 

Displex
 

 
Operating
Axial Sam
 

Electrom
 

 

– Magnetic A

mple E

wing sample e

g Temperatur
ple Rotation:

magnet 

dvanced Gra

nviron

environment 

re Range:  5 K
: 360 degrees

azing Incidenc

nmen

equipment is

Kelvin to 750 K
s 

Room Temp

ce Spectrome

t 

s available: 

Kelvin 

perature Expe

 
 
 
 
 
 

eter – A Users

 

eriments 

s Guide           

 

                              4 



MAGICS –
 

 
Maximum
  
Other Ma
 

  
 
 

 

– Magnetic A

m magnetic fie

gnet Pole Spe

dvanced Gra

eld in conven

ecifications 

 

azing Incidenc

Low Tempe

tional (disple

ce Spectrome

 
erature Exper

ex) configurat

eter – A Users

riments 

ion (50 mm p

 

s Guide           

 

pole gap): 1.1

                       

15 Tesla 

       5 



MAGICS – Magnetic Advanced Grazing Incidence Spectrometer – A Users Guide                                         6 
 

Sample Alignment 

Sample alignment consists of pre‐alignment with the laser and alignment with neutrons. 

1. Pre‐alignment with Laser 
 

 
 

1.1. Mount sample 
1.1.1. Room temperature sample holder 

1.1.1.1. Turn on vacuum pump 
1.1.1.2. Position sample on sample holder so it covers vacuum hole in holder 
1.1.1.3. Verify sample is retained by vacuum 
1.1.1.4. Adjust sample position on holder if desired. 
1.1.1.5. Attach holder to mount using retaining clips. 

 
1.1.2. 300 K and below sample holder 

1.1.2.1. Adjust borated aluminum flats for sample dimensions. 
1.1.2.2. Apply thin, uniform layer of vacuum grease to sample holder and back of 

sample. 
1.1.2.3. Place sample on holder, adjust position of sample and flats. 
1.1.2.4. Using clean cotton swab, or finger protected by cotton glove or KimWipe, press 

sample onto holder so it is held by vacuum grease. 
1.1.2.5. Verify vacuum grease retains sample to holder.  
1.1.2.6. Thread sample holder to displex, making sure to include borated aluminum ring. 
1.1.2.7. Use axial rotator to position sample holder so desired sample axis is straight up 

and down. 
1.1.2.8. Rotate sample into center of pole pieces. 

 
1.1.3. Above 300 K and axial rotation sample holder 

1.1.3.1. Place sample in center of holder. 
1.1.3.2. Position upper retaining clip at top of sample, as close to edge as possible to 

minimize scattering 
1.1.3.3. Tighten screw on clip until clip holds sample in place 
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1.1.3.4. Repeat with lower clip 
1.1.3.5. Thread sample holder to displex, making sure to include borated aluminum ring. 
1.1.3.6. Use axial rotator to position sample holder so desired sample axis is straight up 

and down. 
1.1.3.7. Rotate sample into center of pole pieces. 

 
1.2. Turn on angle alignment laser 

 

 
 

1.3. Rotate sample angle until laser reflection is approximately 0.5 degrees (use wall markings) 
1.3.1. Look at where the laser hits the wall now. 

 
 

1.3.2. Use the PyDAS application (refer to PyDAS description) which is running on the computer 
terminal in the cave.  Select the Drive Motor/Interactive tab. 
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2.1.6. Start data collection using the Start button in the PyDAS Interactive tab. 
2.1.7. Switch to the window (display) labeled 1. Off‐Off. 
2.1.8. If the cursor is not already visible right click on the right margin of the 1. Off‐Off display 

and select Show Cursor.  
 

 
 

2.1.9. Observe the direct beam and position the cursor to identify the center pixel of the direct 
beam. The first number displayed next to the cursor is the x channel.  Record that number.  

 

 
2.1.10. Stop the data collection by pressing the Stop button in the Interactive tab. 
2.1.11. Move DMaskR to ‐45.00 mm to block the direct beam. 

 
2.2. Calibrate the sample angle. 

2.2.1. Start the data collection by pressing the Start button. In the Interactive tab. 
2.2.2. Two discreet regions of intensity should be visible:  the edge of the transmitted beam (on 

the right) and the reflected beam (on the left). 
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3.1.11. Once the scan is complete the plot will display the HuberX position for maximum 
intensity (the bottom plot). 

 

 
 

3.1.12. Switch to the Interactive tab and move HuberX to the position of maximum intensity. 
 
 

3.2. Displex Sample Holders 

3.2.1. Cooling 
3.2.1.1. Enter the instrument cave. 
3.2.1.2. Rotate the displex so that the cold finger is away from the magnet coils. 
3.2.1.3. Carefully insert the Displex heat shield over the sample and cold finger.   
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3.2.2. Cold Re‐alignment 
3.2.2.1. Verify the HuberX alignment. 
3.2.2.2. Identify the current HuberX value. 
3.2.2.3. Increase the value of HuberX by ~1 millimeter to compensate for cold finger 

contraction. 
3.2.2.4. Start data acquisition from the PyDAS Interactive tab. 
3.2.2.5. Verify that the reflected beam is still visible.  Some adjustment to the HuberX 

value may be necessary. 
3.2.2.6. Verify the sample angle. 
3.2.2.7. Verify the position of the reflected beam and calculate the sample angle, using 

the method described earlier. 
3.2.2.8. Recalibrate the sample angle if necessary. 
3.2.2.9. Alignment of the sample translation position to maximize the reflected 

intensity. 
3.2.2.10. If the Region of Interest (ROI) cursors are not already visible right click on the 

right margin of the 1. Off‐Off display and select Show ROI Cursor.  
3.2.2.11. Grab each cursor with the mouse and position it until the ROI box just 

encompasses the reflected signal. 
 

 
 

3.2.2.12. Switch to the PyDAS window Interactive tab.  Find the entry labeled S3HWidth 
and set this width to 0.05 mm, using the same procedure used to change SANGLE 
and HUBERX. 

3.2.2.13. Identify the current value of HuberX. 
3.2.2.14. Stop the data acquisition by using the Stop button in the PyDAS Interactive tab. 
3.2.2.15. Switch to the Scan Motor tab. 
3.2.2.16. Find the entry labeled HuberX.  Click the check box and enter scan limits to scan 

both sides of the current position.  Enter the number of points to scan.  Match the 
range of the scan and the number of points so that the step size is equal to the 
S3Hwidth value set previously. 
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4.5. On the first line labeled Point_0 enter the operating conditions for the smallest sample angle to 

be run.  
4.6. Enter the remaining angles to be run on subsequent lines. 
4.7. Select the column labeled DANGLE by clicking on the shaded label field on top. 
4.8. Right click DANGLE label field and select the twoTheta menu option to automatically calculate 

DANGLE and S3_Width settings for higher angles based on the Point_0 SANGLE setting. 
 

 
 

4.9. Verify all settings and then click the button at the bottom labeled Action.  PyDAS will 
automatically determine count rates for all angle settings and desired spin states.  Final 
calculated count rates  for each point and spin state will appear in the window at the bottom. 

4.10. Note the position of the reflected signal with the ROI cursors displayed for all 
SANGLE/DANGLE pairs during calibration.  If the pair values are correct the reflected signal 
should always be within the ROI cursors for all SANGLE/DANGLE pairs. 

4.11. Wait for the calibration to finish. 
4.12. PyDAS calculates optimum measuring times for each point based on the calculated 

count rates. These times can be adjusted if desired. PyDAS will calculate total counts for each 
point based on the calculated count rates. 

4.13. Click the button at the top labeled Measure. 
4.14. Verify that the Point_0  current settings for SANGLE, DANGLE and S3_Width are the 

lowest angle settings 
 

4.15. Select the column labeled DANGLE by clicking on the shaded label field on top. 
4.16. Right click DANGLE label field and select the twoTheta menu option to automatically 

calculate DANGLE settings for higher angles based on the Point_0 SANGLE setting. 
 

 
 

 
4.17. Save this configuration of runs, if desired by clicking the button labeled Save at the top 

of the window. 
4.18. Verify all settings 
4.19. Click the Action button to begin data collection. 

5. Transmission Run 
 

5.1. Transmission runs (runs with no sample in the beam) are required for data analysis and may be 
performed before or after sample runs. 

 
5.2. Set DMaskR to ‐5.00 mm to allow the direct beam to hit the detector. 
5.3. Open the secondary shutter. 
5.4. If necessary, move the sample out of the neutron beam by translating HuberX 10 millimeters in 

the negative direction using the Interactive tab in the PyDAS window. 
5.5. Set the desired collimation for S3HWidth. 
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