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C. Vacuum Systems (2.5 hrs)

Efficacy of Various Vacuum Pumps in Different Pressure Regions
Evacuation Time

Conductance

Outgassing Effects

Pumping System Design

Operation of High-Vacuum Systems

A

D. Coarse (Roughing) Vacuum Pumps (2 hrs)
1. Rotary Vane Pumps
2. Some other Coarse Pumps
3. Oil-Free Vacuum Pumps

E. Diffusion (Vapor Jet) Pumps (2.5 hrs)
1. Pumping Mechanism
2. Basic Design, Performance, and Operation
3. Pumping Fluids
4. Performance Characterization and Design Features
5. Maintenance

F. Turbomolecular Pumps (2 hrs)
1. Turbomolecular Pumps
2. Operation and Maintenance

G. Cryogenic Pumps (2.5 hrs)
1. Basic Principles of Operation
2. Cryosorption Pumping
3. Gaseous Helium Cryopumps
4. Water Vapor Pumps

H. Vacuum Gauges and Gas Analyzers (2.5 hrs)
1. Force-Measuring Gauges

2. Heat Transfer Gauges
3. Ionization Gauges
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I. Leak Detection (2.5 hrs)
1. Sizes of Leaks and Units of Measurement
2. Leak Location and Measurement
3. Leak Detection Methods
4. Helium Mass Spectrometer Leak Detectors

J. Thin Film Deposition (2 hrs)

K. Clean Room Procedures (1 hr)



L. Crystal Growth (1 hr)

M. Ultrahigh Vacuum (1 hr)

Testing (2 hrs)
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A. Introduction (1 lab)
1. Lab Safety
2. Lab Practice
3. Technical Writing
a. Notebooks
b. Lab Reports
4. Rules and Regulations

B. Properties of Gases (1 lab)
1. Investigation of the basic gas law
a. Pressure vs. temperature
b. Pressure vs. volume
2. Investigation of vapors, vapor pressure and evaporation.

C. Fluid Flow and Pumping Concepts (1 lab)
1. Measurement of pressure and flow
2. Investigation of turbulent and laminar Flow

D. Vacuum Systems (1 lab)
1. Measure evacuation time
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4. Investigate the switching from rough to high-vacuum pumps.

E. Coarse Vacuum Pumps (1 lab)
1. Investigate the operation and maintenance of a rotary vane pump.

F. Diffusion (Vapor Jet) Pumps (1 lab)
1. Investigate the operation and maintenance of a diffusion pump.
2. Measure the pumping speed and throughput of a diffusion pump.






Textbook:
Hablanian, Marsbed H., High-Vacuum Technology, A Practical
Guide, 2" Edition, Marcel Dekker, New York, NY, 1997.

Supplemental Readings:
1. Vacuum Technology Catalogs: e.g., Liebold Inficon
2. Handouts
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