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Abstract

In order to measure from the low outgassing of the other of 10™"° Pams™ to 10° Pams™, A new measurement method
was designed which are composed the two pumping paths, named sample path and blank path, with the conductance
modulation mechanisms. In the new outgassing method, the accurate outgassing rate for each path can be estimated by
the two measurements of the upstream pressures under the two different conductance orifices, and the sample and blank
measurements can be done simultaneously. Installation of the dividing wall is effective in order to prevent inflow to the
blank path of the outgass from the sample by the analyzing the rarefied gas dynamics.
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Figure 1: Schematic diagram of our original
outgassing measurement system.

g OkE] OB T Th D, & 2 AN,
(PR BRI 12X, WREREIRRED L 7 BB AE
A AL ENBENRETHZ MDA R
HCHH R B DR MR A E . GEEE) SREE, /=
VEIEUADBEEASV T 4 AEEHL TS Z L
DB DI AFL R E N T &0 ) KRS
Do
T, EFEDIL, Figure 1 [T avy X oy
AR 2 gAY 7 4 AmEEEBRE LT, KED
iz, © Ao 2720208k, B
FRANEL 22 R D [E 1) D I TH TR D H A S E E
NHETE, FREE COEZBIERFHIIRa 4
7B A REIRT D 2L T LB E & i AR
THZE, @ RENEKLE 7 7 v 7 i EHR TS Z
T, RE - T ORFRIEERREE L &
@ HENSDOHHE T ADT T v 7 Frls~D AT
MREEA XTI A Z E TR TcE b2 &, @ REHTK
ET T U MO BEZEG O RE R E E DT, Y

- 1183 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

Tablel: Comparison of the performance factor and performance for specification of the conventional method and
the proposing method
Orifice flow Conductqnce SPP method™ Proposing
method modulation 1 (o o1 edition) method
method P
Cancel of sensitivities of tow vacuum gages X O O O
Simultaneous of sample and blank measurements X X A O
Inflow to blank path of gas from sample path O O X A
Specifications
Detection limit | 10" pams™ X X O O
Detection range | 10°~10"%® pams™ X X X O
Measuring time | 1/2 over the conventional method X X O O
Constant measurement O O X O
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Figure 2: Pressure distributions of the proposing outgassing
measurement apparatus without dividing wall (a) and with
dividing wall (b), which were analyzed by the Rarefied Gas
dynamics Simulator (RGS3D).
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Figure 3: Schematic diagram of the outgassing rate measurement apparatus made of the titanium material
(a) and the conductance modulation mechanism (b) under development.
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