Training protocol on AFM :
Atomic Force Microscopy (AFM) is a high-resolution imaging technique used to measure surface topography at the nanometer scale. It is a powerful tool for characterizing surface roughness, height profiles, and mechanical properties. The AFM operates by scanning a sharp probe over the surface of the sample, detecting forces between the probe and the sample to create a detailed 3D image of the surface.
2. System Capabilities
The AFM system offers the following capabilities:
· High-resolution surface imaging down to sub-nanometer scale.
· 3D topographical mapping of surfaces.
· Measurement of surface roughness, height variations, and defects.
· Force measurements to assess mechanical properties like stiffness and adhesion.
3. Personal Protective Equipment (PPE)
To ensure safe operation, the following PPE is required:
· Gloves: To avoid contaminating the AFM probe and samples.
4. Pre-Operation Safety Checks
Before starting the AFM measurement, perform these checks:
· Inspect the AFM Tip: Ensure the tip is clean and undamaged. A dull or broken tip will affect image quality.
· Check the Sample Stage: Ensure the sample is properly mounted and secure on the stage.
· Verify Laser Alignment: For AFMs using laser detection, confirm the laser beam is correctly aligned with the cantilever and photodetector.
· Calibration Check: Ensure the system is properly calibrated for accurate measurements, including z-axis sensitivity and scanner calibration.
5. System Operation Procedure
5.1. Start-Up Procedure
1. Turn On the AFM System: Power on the AFM control system, including the electronics and the scanning unit.
2. Load the Sample: Using tweezers or gloves, carefully mount the sample onto the sample stage. Ensure the sample is clean and free from dust or debris.
3. Align the AFM Probe: Position the AFM tip close to the sample surface without making contact. Use the software to finely adjust the z-position of the cantilever.
4. Laser Alignment: If applicable, align the laser beam onto the back of the cantilever, ensuring the reflected beam is centered on the detector.
5. Engage the Probe: Use the software to lower the AFM probe until it lightly touches the surface, ready for scanning.
5.2. Scanning and Imaging Process
· Set Scan Parameters: Adjust the scan rate, scan size, and resolution to suit the sample. Start with a low scan rate to avoid damaging the tip or sample.
· Monitor Feedback Signals: Continuously monitor feedback from the system to ensure stable tip-sample interaction. Adjust parameters if needed.
· Capture and Analyze Data: Once the scan is complete, review the 3D surface image and any additional data (e.g., force curves). Analyze the surface roughness, features, or any defects present.
5.3. Shut Down Procedure
1. Lift the AFM Probe: Safely retract the AFM probe using the software to prevent accidental contact with the sample surface.
2. Turn Off the System: Power down the system according to the manufacturer’s procedure, ensuring the electronics and scanner are turned off.
3. Remove the Sample: Carefully remove the sample from the stage using tweezers or gloves to avoid contamination or damage.
6. Safety Steps to Perform During Operation
· ESD Precautions: Always wear an antistatic wrist strap when handling the AFM tip or electronics to prevent damage from electrostatic discharge.
· Laser Safety: Do not look directly into the laser used for the AFM’s detection system. Even low-power lasers can cause eye damage.
7. Post-Operation Maintenance
1. Clean the Sample Stage: Wipe down the stage with appropriate solvents (e.g., isopropyl alcohol) to remove any contamination.
2. Backup Data: Save and back up all measurement data for future reference and analysis.
8. Emergency Procedures
· System Malfunction: If the system malfunctions, such as loss of laser alignment or 
