Standard alignment procedure for the Brillouin system
1. Switch on the alignment red laser.

2. Switch on and warm up the green laser.

3. Place the mirror M2 in position---gentle

4. Put three pinholes Pin 1, 2, 3 in position. The numbers on the pinholes have to be downstream. The red laser should go through the center of the pinhole. Check the red laser position with the mark on the wall.

5. Remove the upper translation table from the sample area.

6. Place the goniometer on the stage.

7. Use motor 3 to adjust the pin on the goniometer to be at the same height as the red laser.

Find the rotation center:

8. Place a piece of a paper behind the pin. Use motor 2 to horizontally move the pin at the center of the red laser spot on the paper.  

9. Rotate the goniometer by 180o. If the pin is not at the center of the laser spot, use the micrometer on the stage and the motor 2 to move it to be the center of the red spot.

10. Repeat step 8 and 9 until the pin is at the center of the red spot. When rotating the goniometer, the pin position relative to the red spot should not change. If it changes, rotate the goniometer by 90o (based on the position on step 8). Find the bolt on the goniometer labeled as “ro” in red. Use the bolt which is opposite to the one labeled as “ro” to move the pin at the center of the red spot.

11. Move the stage up (motor 3) until the beam hit the polished mirror on the goniometer.

12. Rotate the goniometer until you see the reflection spot on Pin 3.

13. Align the reflection spot with the center of Pin 3. If the spot is too high or too low, use the bolt labeled as “hi” in blue on the goniometer to adjust the height (use the bolt which is opposite to the labeled one).

14. Read the angle of the stage, and minus 55o to the number that you read (if the scattering angle is 70o). Rotate to the new position.
Align the red and green laser:

15. Turn on the green laser. 

16. Move the stage down (motor 3), until the green laser is at the same height as the pin on the goniometer.

17. Use the motor 1 to move the pin at the center of the green laser.

18. Move the stage up --- the green laser is on the mirror again.

19. Check the green laser spot on Pin 3. If it is not at the center of Pin 3 (position of the red laser), adjust mirror S1. 

20. Use the transparent tape with a cross. The cross should coincide with the green laser. Block the green laser with your hand. If the red laser spot is not at the cross, adjust mirror S2. 

21. Repeat step 19 and 20 until the red and green lasers coincide. 

22. Move the stage down until the pin on the goniometer does not block the green spot. Mark the green spot on the wall.
Align the focus lens:

23. Place the focus lens in position (upstream one). Move the green laser on the silicon plate on the focus lens.

24. The reflection green spot should coincide with the laser spot on mirror S2. Otherwise, adjust the two screws on the focus lens.

25. Move the focus lens back. Let the green laser go through the focus lens. 

26. The green laser spot on the wall should coincide with the mark made in step 22. Otherwise, use two micrometers on the focus lens to adjust the position of the laser spot.

27. Take of the upstream focus lens.

28. Move the stage up until the green laser is on the polished mirror on the goniometer.

29. Place the downstream focus lens in position. Repeat step 23 to 25 (as we do for the upstream lens). Use the micrometer on the lens to make the green laser on Pin 3 coincide with the red spot.

30. Place the upstream focus lens in position. 

31. Move the stage down, until the green laser is on the diffused mirror on the goniometer.

32. Adjust the focus of the upstream lens (motor 4), until the green spot on the diffused mirror is smallest.

33. Adjust the focus of the downstream lens (motor 5), until the green spot on the Pin 3 is in a good shape.

34. Move two micrometers in the downstream lens, until the green spot on the Pin 3 coincides with the red laser spot.

35. Remove Pin 3. Repeat step 35, until the green laser on Pin 2 coincides with the red laser.

36. Remove Pin 2 and Pin 1. Place down mirror M2. 

37. Before open the interferometer, the detector must be off!! Then, you can open the interferometer. 
38. Place a piece of paper behind the hole inside interferometer. 

39. Open the slit in front of the interferometer (use size 1000). Adjust two mirrors which are closest to the interferometer to maximize the intensity of green laser and center it on the paper.

40. Lower the size of the slit (from 1000 to 300). Repeat step 40. 

41. Close the slit. Cover the interferometer. Congratulations! You have finished the alignment.

Mount samples (DAC) on the stage for Brillouin scattering

1. Put on the translation table.

2. Place mirror 2 in position.

3. Place Pin 1 to 3. Check whether the red laser goes through the center of the Pin 1 to 3. Otherwise, adjust the mirror to center the red laser beam.

4. Check the red laser spot with the mark on the wall. 

5. Place the goniometer with DAC on the stage. Adjust remote control No. 2 to let the red laser go through the center of the DAC.

6. Rotate the goniometer, until you see that a red reflection spot appears on Pin 3. Slightly adjust the rotation of the goniometer to let the reflection spot very close to the center of the Pin 3. 

7. Now, we need to make sure that the DAC is not tilted. Rotate the DAC which is mounted on the goniometer. You will see that the reflection spot on Pin 3 rotates around the center of the Pin 3. Try to minimize the rotation circle of the red spot---use two pins on the goniometer (close to your DAC).

8. Rotate the goniometer horizontally by 180 degree. Repeat step 6. Rotate the DAC vertically. Make sure that, when rotating the DAC, the reflection spot is within the transparent part of the Pin 3.

9. Rotate the goniometer back by 180 degrees. Center the reflection spot. 

10. Read the angle --- should be around 358 or 3590. If your scattering angle is 700, add 350 to the number you read. Then, horizontally rotate the goniometer to this new position.

11. Put two focus lens on the stage. !!! Be careful!!! Do not bump your focus len with your goniometer.

12. Turn on the green laser.

13. Adjust remote control 2 to let the red laser go through your DAC.

14. Adjust the micrometer which is parallel to the DAC to let the green laser go through your DAC.

15. Repeat step 13 and 14, until you see that the red and green lasers both go through the DAC.  

16. Move the microscope in --- we need to check the position of the red and green lasers. Move out Pin 1 to 3 to increase the intensity of the red laser to make it clearer. The red laser might be two intense. Place the filter to decrease the intensity of the red laser to protect your eyes.

17. In order to see the sample, you also need to turn on the light (portable light).

18. Move the microscope in to focus on your sample. You might see a big green laser and a very shinny and big red laser. Ok, block the red laser using a piece of paper. Use remote control 4 to focus the green laser on the sample.

19. Unblock the red laser. The red laser is off-focus. Go to use the telescope next to the Febry-Perot interferometer. Be careful. You need to put the mirror down which you uplift at the very beginning of the experiment. Use the remote control 5 (M5) to adjust the focus, until you see a clear image of the crystal.

20. Uplift the mirror for the red laser.

21. Go back to the microscope next to the DAC. Now, we need to adjust the position of the red and green lasers. Be sure that the red laser should be on the left of the green laser in the microscope. Also, two laser spots should be very close to each other.

22. The alignment is finished. Now, move the green laser on the sample up and down to find a place where the green laser is least shinny --- it means the surface scattering is least.

23. Move the microscope out --- do not block the scattered light.

24. Place the mirror down --- because we do not need the red laser any more. 

25. Make sure that the detector is off --- because we need to open the Febry-Perot interferometer to check whether the green light gets into the interferometer or not.

26. Turn off the room light. Use a piece of paper behind the hole inside the interferometer. Open the slit in front of the interferometer. Use 1000 hole. You will see a green spot on the paper. Ok, use the two mirrors outside the interferometer to maximize the intensity of the green laser, and place it on the center of the hole. Lower the hole size of the slit --- from 1000 to 300. Make sure when the hole size is 300, the green laser is also center.

27. Cover the interferometer.

28. Use the microscope installed on the interferometer. Lower the bar on the interferometer to change the light path. Otherwise you will see nothing in the microscope. Ok, you will see the fluorescence line under the microscope. Two horizontal lines are two surfaces of your diamond. Adjust the remote control 4 and 5 to focus the fluorescence line.

29. Use the mirror (the mirror that you used in step 25—the one closer to you) to move the vertical fluorescene line to be in the center of the hole (now the hole size should be 1000) (Don’t move the mirror closest to the interferometer!!!). The middle position of two horizontal lines should be also in the center of the hole. 

30. Lower the hole size from 1000 to 700, to 450, to 300. The center of the fluorescence line should be always in the hole center. It is a little trick here. If the pressure is low, it means that the distance between your sample and the diamond surface is big. In this case, you need to move the bottom fluorescence line towards the center of the hole (Your sample is attached to this surface of the diamond). But if your cell is at high pressure (generally above 6 GPa), the gap between your sample and the diamond surface is very small (you can tell how big the gap is from the intensity of your medium). In this case, the middle position of two horizontal lines should be also in the center of the hole.

31. After you finish step 29, close the slit. Move the bar on the interferometer up. Everything is aligned. You can start to collect data.

Alignment for mirrors in the interferometer and oscilloscope
1. Set the scanning frequency to be 600 (or the frequency that you want to use). Then, turn on the detector.

2. Place the interferometer to be in alignment mode.

3. Now, you will see that two peaks appear on the oscilloscope. These two peaks should be at 2.5 ticks. If they are not stable, you can use the mirror for the reference light to stabilize.

4. There are two sets of knobs which control the intensity of two peaks on the oscilloscope (“X1, Y1” and “X2, Y2”). The knob named ΔZ controls the relative position of two peaks. If you only see one peak on the oscilloscope, you can adjust ΔZ to separate two peaks.
5. Use “X1, Y1” and “X2, Y2” to maximize the intensity of two peaks, respectively.

6. Pay attention to the light bar next to each knob. It shows the position of the mirror. If it turns red, it means the position of the mirror is at the limit. So, adjust the knob to make the light bar in green. Go to use the panel on the interferometer to maximize the intensity of peaks. 
7. Once the intensity of two peaks is maximized, use ΔZ to move two peaks together.
8. Go to tandem mode.

9. The peak intensity is most sensitive to ΔZ. So, you can use ΔZ first to increase the intensity of the peak. Then, please use X1, Y1, X2 and Y2 to increase the intensity of the peak until it exceeds four ticks.

10. Use the knob “Z error” to move the peak in the middle of the concave on the oscilloscope. 

11. Turn on “stabilizer”, and “windows” on the oscilloscope. Open the slit. In general, we use 300 slit. But sometimes, we also use 200 slit.

12. You can start to collect spectrum.
