HB-3A Sample Mounting and Alignment		06/21/2013
		kma
Note: Before handling samples for mounting or alignment be sure that all safety controls from the ESS are followed (wearing appropriate PPE, etc.) and observe all safety postings.CHI 
Circle
SAMPLE
PHI Circle
Fig.1


Typing the command “backhome” in SPICE to move the instrument motors to the default positions for the sample mounting and centering.
LOCKING SCREW

Crystal Mounting
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Low Temp             High Temp             Copper head
1. Mount the crystal on the aluminum pin
Low temperature measurement T<320 K
 Use Loctite superbonder to glue the crystal to one end of the aluminum pin and wait it to dry. Superglue will add the background and should be minimized.

High temperature measurement T>320 K
Use the aluminum foil to wrap the crystal tightly (the sample shape needs to be seen) and then use the aluminum wire to bind the wrapped crystal to one end of the aluminum pin. Be sure the crystal does not move on the pin. 
2. Mount the pin to the copper head
Slide the other end of the aluminum pin in the copper head and tight the locking screw.
3. Screw and tighten the copper head to the instrument, the indium washer can be used for Low Temp but not for High Temp
 (see Fig.1)SAMPLE LOCKING SCREW
Fig.3


Crystal Centering

1.  Open the “uEye Cockpit” and turn the pc monitor towards the instrument in order to be seen from the instrument. “zoom in” is available.  (Figure 2). 
2.  Carefully hold the aluminum pin with needle nose pliers and loose the locking screw to adjust the height of the sample at the level of the red circle center (view in the uEye). (Fig.2 and 3).   
 [image: ]Fig.2 uEye Cockpit


Tighten the locking screw to hold the rod in place. 
Note: Be sure not to hit the beam snout and detector mask. 
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Fig.4c Top view of the phi ring assembly showing the alignment screws (orange) and the direction of sample motion when tightened (yellow arrows).

3. The PHI motor has some alignment capabilities in the horizontal plane parallel to the beam.  By using the sample centering screws (Fig 4a-b), the phi motor can be moved in two axes.  Fig.4c shows a top view of the phi motor setup.  The orange boxes represent the sample centering screws on the PHI circle and the yellow arrows indicate the direction of sample movement when tightening that screw.  In other words, tightening screw X1 will move the sample in the a direction.  This is helpful to ensure that the sample remains in the beam center for all phi rotations.  To check that the sample is centered in the horizontal x-y plane, the PHI circle must be rotated and the sample needs to be viewed in the uEye.  
a. Loosen the 4 CCR locking screws on the PHI circle (Figure 5).  Take care not to completely unscrew the locking screw or to remove the brass washer.  CCR Locking SCREWs 
(set of 4)
PHI MOTOR
PHI MOTOR LOCKING SCREW
Fig.5
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b. Disengage the PHI motor by gently pulling the black cylindrical lever arm (PHI motor) away from the chi ring.  Disengaging the motor will allow free, manual rotation of the phi ring in order to continue the sample centering.  
c. Rotate the PHI motor to let one of the centering screw (X1) parallel to the CHI circle plane (Fig.4a) and adjust the sample center on this direction. 
Note: In order to tighten one centering screw, the screw on the opposite side must first be loose.  For example, to move the sample in the a direction loosen screw X2 then tighten screw X1.
d. [bookmark: _GoBack]Rotate the PHI motor 180 degrees (position X2) and recheck the center of the sample.  If the sample is properly centered in this axis, the sample position will stay the same.  If the sample position differs, then it needs further adjustment.  This is done by adjusting the centering screws as described above. 
e. Repeat this process for the other horizontal axis.  
Once the sample is centered ensure that all 4 CCR locking screws are tightened to avoid the sample move. Engage the PHI motor locking screw (finger tight) at Phi=0.  
The sample is now properly mounted and centered.

Recommend to check the crystal quality before vacuum pumping and cooling if the users are not 100% sure about the crystal quality.

Vacuum Pumping and Cooling/Heating
Mount the heat shielding Aluminum Can (Fig.6a), keep the can straight and screw up. Then push the Vacuum Can (Fig.6b) straight up. Two O-rings keep the vacuum.
Note: if the can cannot go up smoothly/easily, try again. Forcing it up can damage the threads. 
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Connecting the vacuum hose (Fig.7)  and start the vacuum pump (Fig.8). When the vacuum is better than 5E-4, the Compressor can be turned on.  For high temperature measurement, keep the vacuum pumping and Compressor running and slowly heat the sample up to the 450 K.  For the low temperature measurement, keep the vacuum pumping and Compressor running and cool the sample below 200 K.  
Then close the CCR valve to keep the vacuum. Then turn off the pump.  Wait for the pump speed down to zero [image: C:\Users\hv9\Documents\instrument_HB3A\TeamPhotos\IMG_6815.JPG][image: C:\Users\hv9\Documents\instrument_HB3A\TeamPhotos\IMG_6818.JPG]
and then disconnect the hose.Fig.8
CCR valve
Fig.7

Ready for diffraction.
After experiment, please set temperature to 300 K and turn off the compressor and the beam shutter.  It takes an hour to warm up.
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