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Week 2 Objectives

• Learn more about vacuum technology, instrumentation, and 
terminology

• Measure the pumping speed of the turbomolecular pump
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Introductory Reading
• Please see class homepage at: http://

sites.apam.columbia.edu/courses/ap4018y/  and 

• Read background information about vacuum 
science and technology

HIGH AND ULTRA-HIGH VACUUM 
FOR SCIENCE RESEARCH

Seminar Handbook

http://sites.apam.columbia.edu/courses/ap4018y/UHV_Seminar_Handbook.pdf

Very Good Introduction…
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62 High/Ultra-High Vacuum Seminar

Notes

http://sites.apam.columbia.edu/courses/ap4018y/
http://sites.apam.columbia.edu/courses/ap4018y/


Overview of Week 2
• Adjust a controlled leak, Qleak

• Wait for the pressure to become steady, measure the pressure when the 
pumping rate exactly balances the leak rate.

• “Quickly” close the gate value to the turbo pump, and allow the pressure to 
increase in the chamber. This will be a linear increase.

• Use the linear pressure increase to determine Qleak and determine the 
pumping speed, S, of the turbo pump.

• Evaluate the pumping speed for difference gases and equilibrium pressures.
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Precision Leak Valve Ionization Gauge (and Controller)

Read more online how ionization gauges work. 
Pressure indication:

Pi = 10(V-11) Torr or mbar
where V is controller output in Volts
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Ionization Gauge Readings must be Corrected for 
Different Gas…

(Why?)

4  Preparing the Stabil-Ion System for Operation

4-5
Series 360 Stabil-Ion Instruction Manual - 360119

(Do not use these scale factors for CONVECTRON Gauges)

If the Stabil-Ion Gauge calibration is for a gas type other than N2 (or air), we suggest placing a label 
near the first line of the display indicating the gas type or types used for calibration to prevent mix-
ups.

4.1.3  Overpressure Shutdown.
This control is factory set so the ion gauge will shut down when the pressure rises above the 
overpressure setpoint pressures shown in Table 4-1. See Section 6.4 on page 6-5 if you want to 
change the overpressure setpoint.

4.2  Degassing the Stabil-Ion Gauge 

Table 4-2 Scale Factors for Use with Ionization Gauges.

Gas Scale Factor Gas Scale Factor

He 5.56 H20 8.93 x 10-1

Ne 3.33 NO 8.62 x 10-1

D2 2.86 Ar 7.75 x 10-1

H2 2.17 CO2 7.04 x 10-1

N2 1.00 Kr 5.15 x 10-1

Air 1.00 SF 4.00 x 10-1

O2 9.90 x 10-1 Xe 3.48 x 10-1

CO 9.52 x 10-1 Hg 2.75 x 10-1

Danger, high voltage – 180V is present in the Power Supply, on the cable, 
and at the ion gauge when the gauge is turned on. Voltages as high as 850V 
peak are present during degas.

Be aware that an electrical discharge through a gas may couple dangerous 
high voltage directly to an ungrounded conductor almost as effectively as 
would a copper wire connection. A person may be seriously injured or even 
killed by merely touching an exposed ungrounded conductor at high 
potential.

This hazard is not unique to this product.

Be aware that when high voltage is present in any vacuum system, a life 
threatening electrical shock hazard may exist unless all exposed conductors 
are maintained at earth ground.

This hazard is not peculiar to this product.
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Procedure: Step 1
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Procedure: Step 2
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Procedure: Step 3

Repeat for different gas and different equilibrium pressure.
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Components of Your 
Vacuum System

• Oscilliscope can measure up 
to four signals simultaneously

• For Week #2, we record two:

• Convectron Analog Output

• Ionization Gauge Analog 
Output
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Examples Available Today

https://www.agilent.com/en/product/vacuum-technologies/turbo-pumps-controllers/turbo-pumps https://www.agilent.com/en/product/vacuum-technologies/diffusion-pumps/small-diffusion-pumps


