AFM:  Contact Mode in Air

TO START

1. Open the Nanoscope Program on the computer.  **ALWAYS open the program before anything else.

2. Turn the Controller on.  
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SETTING UP THE AFM

3. Select the appropriate piezo. 

“E” scanner: x-y direction: 10 um; z direction 2.5 um
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“J” scanner:  x-y direction: 100 um; z direction 5 um

4. Attach the head to the piezo with the springs.  Hold the head tightly while you do this or else the head will go flying across the room.  

**Make sure it is ALWAYS securely attached.  

5. Select the appropriate cantilever.

The Digital Instrument (DI) tips have cantilevers w/spring constants 0.06 N/m, 0.32 N/m, 0.12 N/m, and 0.58 N/m.

ThermoMicroscopes cantilevers have softer constants:  

A: 0.05 N/m, B: 0.02 N/m, C: 0.01 N/m, D: 0.03 N/m, E: 0.10 N/m, F: 0.50 N/m.

Choose the cantilever according to your sample.  If you are imaging soft specimans (e.g. cells), I recommend the DI cantilever 0.06 N/m.  If you are imaging hard specimans (e.g. salt, I recommend the DI cantilever 0.32 N/m or 0.58 N/m.  If you are trying to measure pN forces, I recommend the ThermoMicroscope 0.01 N/m cantilever.  

**Just think about what you want to measure and choose accordingly.  

6. Carefully, slide the chip (with the cantilevers) into the holder until you hit the groove.  Use the handheld lens to identify the cantilevers.  Make sure the cantilever chip is right-side up (the step around the chip should be on the bottom.)  

7. Place the holder into the head at a 45( angle to the surface (or at an angle so the holder and cantilever don’t hit the stage.)

8. Make sure the AFM is switched to AFM and NOT TMAFM.  (The light on the front of the AFM should be red.)

9. Align the laser onto the tip of the desired cantilever.  Maximize the sum.  Set the sum to -2V.  Set the horizontal difference to 0V.  

LOADING THE SAMPLE ONTO THE AFM STAGE

10. Hold the head down while you remove the springs.  Please be careful.  The head will now remain balanced on the piezo, but even a slight bump will knock the head (and laser) off.

11. Firmly grasp your sample in one hand using the tweezers.

12. With your other hand, carefully remove the head and keep the head level with the ground.  **ALWAYS aim the laser downward by keeping the head level.

13. Slide the sample onto the magnetic stage.  Secure the head with the springs.

SETTINGS ON THE NANOSCOPE PROGRAM

14. Check the selected scanner:  Go to MICROSCOPES ( SCANNER ( “E” or “J”

15. Check the selected profile:  Go to MICROSCOPES ( PROFILE ( “Contact Mode”

16. Other parameters:

Scan size:  something small relative to your features (e.g. for a salt crystal…1 um;  for a cell… 100 nm)

Scan rate:  
3-4 Hz for scan sizes up to 5 um.  



0.5-1.5 Hz for scan sizes larger than 15 um.  

If you see the cantilever moving rapidly across the surface (using the optical microscope, then SLOW the scan rate.  You are damaging the tip and sample if the rate is too fast.)

X,Y offsets:  0 nm

Integral, Proportional Gains: 1

Etc.

17. If you are ready to engage the system, then:

Check to see that the tip is close to the sample. (Tip UP or Tip DOWN)

Press the Green Arrow Icon.

18. You should see an image appear once the motor stops moving.  If not, then press the Green Arrow again or disengage and increase the set point.

19. Once the scan has started, you may adjust the position of the scan by the x- and y- offsets on the Nanoscope Program.  DO NOT touch the adjustment screws on the AFM if the tip is engaged with the sample.  

20. When you are done or want to move to another area on the sample, disengage the tip.

CLEAN UP

21. Disengage the tip from the sample.

22. Unplug the laser.

23. Raise the tip from the sample so you do not damage the sample when you take the holder out.

24. Put the cantilever chip away.  

25. Remove the springs from the head.  You can leave the head on the table.  DO NOT leave the head on the AFM w/o attaching the springs.  

26. Turn off the computer.

27. Turn off the light source and screen to the optical microscope if you turned it on.  

28. Turn off the vibration table if you turned it on.  

A few words of caution and some reminders:

· Open the Nanoscope program before turning the controller on.

· Check the switch on the AFM base to make sure it’s in contact AFM.

· Make sure the head is securely fastened at all times.

· Select the correct piezo and mode on the Nanoscope program.

· Always keep the laser in the head pointed downward.  

· Select the appropriate scan rate.  

· Be aware of the features of your sample.  Make sure the z-direction doesn’t exceed the limits of the piezo.

· Never touch the adjustment knobs while the AFM is scanning.

· Don’t touch the sample surface with your hands.  It’s better to handle them with tweezers.  

· If you notice your image looking strange, you may need a new cantilever tip.

· Never leave the vibration table on (i.e. the yellow light should not be on.)
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