Semi-automatic procedure to align a DAC on 12.2.2 
Last Updated: 2004 Oct 1
1) Preparing the DAC on the beamline:
1. Put DAC on kinematic mount, Be-backing plate facing downstream.
2. Try to set it by eye on approximate correct height and translation using the jog-option for “Sample X” (Translation) and “Sample Y” (Height) in “Motor Monitor”.

3. Cover CCD detector with shield.

4. Put Si-diode in: Set “Diode” button on “in” (red) in “Beamline 12.2.2 High Pressure Endstation” Window.
5. In “Motor Monitor”, drive “Beam Stop X” to 3.0.
6. Make sure, the fast shutter is closed (“Shutter” button on “in” (red) in “Beamline 12.2.2 High Pressure Endstation” Window.
7. Open Hutch Shutter (Press “– open –“ button). You now should see the beamspot on Monitor 3. If not, check whether there is beam (TV monitor above the hutch). If still not, call for help.
8. Open fast shutter: Put “Shutter” button on out (green) in “Beamline 12.2.2 High Pressure Endstation” Window.

2) Pre-aligning the DAC on the beam:
These steps are required when you put your DAC on the beam for the first time. In most cases a BL scientist will help you with this. If you just took your aligned cell off for pressure measurement, you can skip these steps and proceed to 3)

1. Open the “2-motor scan”window: Scanning -> Two Motor Scan.

2. Choose Channel to Scan = Pin.

3. Select Sample X and Sample Y as X-axis motor and Y-axis motor, respectively. 

4. Choose starting and end positions about +/- 1 mm from present positions (you can get present positions from “Motor Monitor”). Choose 0.2 mm as increment for each axis. Start Scan. Wait until the scan finds a spot which is at least 5 times above background.
5. Put cursor on peak spot and move it there.

6. If no peak is found, re-check the position by inspection comparing it with position of the beamstop and/or do a larger 2-motor-scan.

3) Aligning DAC onto beam in X and Y:

These steps are required each time you took your cell off for pressure measurement. 

1. Open DAC centering windows (Motor -> Align HP DAC; Motors -> Edit centering parameters)

2. In window “DAC centering .vi”, select “Align X and Y only” (right hand side of window.) 

3. In window “Setup DAC centering parameters” choose “align sx” on lower most field.

4. Set the following parameters: 

a. “Motor name” = Sample X; 

b. “AI name” = Pin, 

c. “Type of fit” = none; 

d. “Start” => set value to [present position – 0.2 mm] (present position can be read in Motor monitor).

e. “Stop” => set value to [present position + 0.2 mm] (present position can be read in Motor monitor).

f. “Increment” = 0.02 mm (in a second iteration, this should be set to 0.01 mm.

g. “Average time” = 0.5 s

h. “Offset angle” = 0 degs.

i. “Offset Z” = 0.

5. Save (Function -> save)

6. In window “Setup DAC centering parameters” choose “align y” on lower most field.

7. Set the following parameters: 

j. “Motor name” = Sample Y; 

k. “AI name” = Pin, 

l. “Type of fit” = none; 

m. “Start” => set value to [present position – 0.15 mm] (present position can be read in Motor monitor.

n. “Stop” => set value to [present position + 0.15 mm] (present position can be read in Motor monitor.

o. “Increment” = 0.02 mm (in a second iteration, this shoud be set to 0.01 mm.

p. “Average time” = 0.5 s

q.  “Offset angle” = 0 degs.

r. “Offset Z” = 0.

8. Save (Function -> save)

9. Choose “Start scan” in window “DAC centering .vi”; follow instructions in lower most field of window (select peaks).
10. When finished, you may or may not want to run a second iteration with refined scan parameters (Start, Stop, Increment).

Now your sample is aligned on the beam. 

4) Align DAC on rotation axis (can only be done when step 3) is done):

These steps are required to put the cell at the same position where the calibrant, which was used to determine the distance was placed. The more precise you need the absolute unit-cell volume of your sample, the more important this is.

1 In window “DAC centering .vi”, select Align ‘Find Z offset and x’ (right hand side of window.) 

2 In window “Setup DAC centering parameters” choose “align sx” on lower most field.

3 Set the following parameters: 

a. “Motor name” = HP sx; 

b. “AI name” = Pin, 

c. “Type of fit” = none; 

d. “Start” => set value to [present position – 0.2 mm] (present position can be read in Motor monitor.

e. “Stop” => set value to [present position + 0.2 mm] (present position can be read in Motor monitor.

f. “Increment” = 0.02 mm (in a second iteration, this shoud be set to 0.01 mm.

g. “Average time” = 0.5 s

h. “Offset angle” = 5º.

i. “Offset Z” = 0.

4 Save (Function -> save)

5 Choose “Start scan” in window “DAC centering .vi”; follow instructions in lower most field of window (select peaks).

6 The routine performs two scans at rotation angles positive ”Offset angle” and negative “Offset angle”. You are requested to select the center of the peak after each scan. It is important that you choose this center very carefully. After the second scan, the routine proposes a correction shift along “Sample Z” and asks you to accept or reject. You will normally accept. After this the routine drives to 0º rotation and performs one last scan to center the cell on the beam. Don’t forget to select the peak center for this last scan!
7 If the suggested correction was large (i.e. > 0.1 mm), we propose a second iteration of the same procedure, possibly with a larger angle. Beware that too large angles can cause beam-clipping problems with many cells. This will make the centering impossible.
5) Take an exposure:

1 Put “Beamstop X” back to 0. 
2 Put Si-diode “out”: Set “Diode” button on “out” (green) in “Beamline 12.2.2 High Pressure Endstation” Window -> Filters.
3 Take CCD cover off.

4 Close Fast Shutter.

5 Put Detector Z to desired position (needs to be at < 120 mm for alignment).

6 Acquire a still image: This is done on the Bruker control computer. If the “Smart” software is not started up, you need to double click the “Shortcut to Smart” icon.

7 Make sure you are in Level 3 (Level -> Level3)

8 Load the dark current image which corresponds to your exposure time: Detector -> load dark. Choose a ._dk file which has gain1 and size1024 in its title; e.g. gain1_size1024_5s._dk for a 5second exposure. (Path would be C:\frames\ccd_2k\*._dk.)

9 Steps 8 to 10 are normally set by the BL scientist. You need to reset them only, if for some reason you had to close the Smart software.

10 Make sure the right flatfield is loaded: File -> load flood. You need to choose C8000H17._fl (also in C:\frames\ccd_2k\ ).
11 Make sure the right spatial file is loaded. It should be C8000H17_Sept04._ix (in C:\frames\ccd_2k ).

12 Make sure the gain is set to 1 (you can see this in the bottom line on the right side of the detector. If not set it to 1: Detector -> Setup Gain. It asks you whether it should measure the CCD bias at preamp gain 1. Say yes. After measurement it comes up with a window full of parameters. Type ok.

13 Acquire an image: Acquire -> Still. Choose exposure time according to the dark current you have loaded (see point 6).
14 Check “Suppress correlation box”, max display counts 8000, reset interval 0.0, check “open & close shutter”, do not check “disable dark/flood current”; do not check “attenuate and close shutter”.

15 After exposure, save your file!

16 Do a spatial correction. Detector -> Spatial -> Unwarp: choose your file on “First input file name”; give an output file, commonly the same root as your filename, but with extension .unw.

