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il Ultimate pressure of dynamic expansion system*

Inner surface area of calibration vessel: A;

Area of the orifice: Ag

To assure Maxwellian distribution of molecules:

A /A, <<1/1000 (typically 1/5000)

Achievable ultimate pressure in the calibration chamber:

=g X (AL 1Ay /Cy

uIt

calibration chamber 300 mm dia x 300 mm (V=20 L):
A,=3000 cm?, A,)= 1 cm?
If  g=1x10"3 mbar.l/(s.cm?)

and C,=45l/s (H, conductance of 1 cm? orifice)

We get: P_,=7x10-12 mbar
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PTB, Germany
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Figure 1. Scheme of the continuous expansion primary
standard CE3.

K. Jousten, et all, Metrologia, 1999, 36, 493-497
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Published XHV calibration systems
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KP2 — 10.000 L/s cryopump (2.7 K)
C, —100L/s (N,)

XHV chamber — SS 316 LN vacuum
fired (950°C/2h)

however, reported ultimate pressure
is only 9x10-12 mbar
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Lanzhou Institute of Physics, China

Li et al, J. Vac. Sci. Technol. A 28, 2010, 1099

two NEG pumps Capacitor B1300
"Maglev" turbo 2200 L/s
orifice — 100 L/s (N,)

XHV chamber — SS 316 LN
vacuum fired (950°C/2h)

reported ultimate pressure is
7.9x1012 mbar

Institute of Metals and Technology, Ljubljana, Slovenia
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Fic. 1. Schematic diagram of the UHV/XHV calibration apparatus. 1: dry
pumps; 2, 30, 31: turbomolecular pump: 3, 6, 13, 16, 20, 22, 24, 29: isolation
valve; 4: MTMP; 5, 12: NEGP: 7: XHV pumping chamber; 8, 14: hot
cathode 1onization gauge: 9, 15, 23, 27: orifice; 10: XHV calibration cham-
ber; 11, 18: spinning-rotor gauge: 17: capacitance-diaphragm gauge: 19:
separated-flow chamber: 21: flowmeter: 25: UHV calibration chamber; 26:
cold-cathode ionization gauge: 28: UHV pumping chamber: 32: venting
valve: 33: rotary pump.
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Flow meter
Volume V,=55L ( Turbo
pump
C, —4.1L/s (Ar)
(calibrated in-situ using SRG1) .:Q
Gas flow adjustable through Leak Valve (LV)
Turbo
Pumping speed of NEG (Capacitor D400): @ PamP
400 L/s for H, (measured in-situ)
Diaphragm
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Flowmeter modes

To calibration
chamber
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s/|) / D 8duePNpUO)

P > 1x1019 mbar: constant volume-
(pressure increase measured with SRG)

Flowmeter is used in two modes:
variable pressure

P < 1x1019 mbar: "constant conductance"

mode

Upstream pressure / mbar
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RESULTS
Exchanging of controllers has no Controller 2 shows some correlation
significant effect on ultimate pressure with temperature oscillations
readings
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MERO,

Switching on/of showed negligible outgassing of extractors
(at 400 L/s pumping speed of NEG)
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Repeatability of generation of very low Ar calibration pressures
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Extractor reading / E-12 mbar
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1.6x10-'2 mbar and
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7.8x10-13 mbar
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Results of calibration of two Extractor gauges
connected to two different controllers: gas Argon

Extractor 1
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CONCLUSIONS

» Relative difference of calibration factor for two extractor gauges was <10%

» Linearity of both extractor gauges operated with controller #2 was within ca.
10% in the range from 1x10-12 mbar to1x10-" mbar

* One of the readout electronics (#1) has some pressure dependence in the
range from 10-° mbar to 107 mbar

» residual indication (X-ray, ESD?) for one extractor gauge is at least 3x10-12
mbar

14



QI‘IEEU\{'.IJ(‘J DELNO FINANCIRA EVROPSKA UNIJA

aogrons Institute of Metals and Technology, Ljubljana, Slovenia & **r
LOTRIC “ Nalozba v vaso prihodnost

ACKNOWLEDGEMENT

Many thanks to Prof. Dr. Rudolf Dobrozemsky, TU Vienna, Austria, for giving
us one of the extractor gauges.

Presented work was party financed by European Union, European Social Fund.
Operation implemented in the framework of the Operational Programme for Human
Resources Development for the Period 2007-2013, Priority axis 1: Promaoting
entrepreneurship and adaptability, Main type of activity 1.1.:Experts and researchers for
competitive enterprises.

15



