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Pressure measurements of argon gas at the entrance and the exit of micropipettes with
various diameters

OTomohide Takami'*, Naoki Kaneko?, Kyo Shibuya?, Kazuho Miyashita?, Mizuki Ohta?, and Shiro Seki®

Division of Liberal Arts, Kogakuin University, 2School of Advanced Engineering, Kogakuin University
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1) T. Takami, B. H. Park, and T. Kawai: Nano
Convergence, 1, 17 (2014).

2) S. Mittman ef al.: J. Neurosci. Methods, 22, 161 (1987).

3) T. Takami et al.: Jpn. J. Appl. Phys., 55, 125202 (2016).
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Flow in the transition range and Knudsen minimum

O Namio Matuda'

School of System Design and Technology, Tokyo Denki Univ."
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Development of optical pressure standard
-evaluating pressure from refractive index and temperature-

O Yoshinori Takei!", Hajime Yoshida', Souichi Telada' , Youichi Bitou!, and Tokihiko Kobata'

'National Institute of Advance Industrial Science and Technology (AIST)
National Metrology Institute of Japan (NMIJ)
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1) P. Egan et al., Rev. Sci. Instrum., 87, (2016).

2) K. Jousten et al., Metrologia, 54, S146-S161, (2017).
3) Y. Takei et al., Measurement, 151, 107090, (2020).
4)Y. Takei et al., Measurement, 173, 108496, (2021).
5) Y. Takei et al., Vacuum, 187, 110034, (2021).
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Multiphysics simulations of rarefied gas flows using DSMC with quasi-Nanbu scheme
OXKazuki Denpoh'”

"Tokyo Electron Technology Solutions Ltd.
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1) [5F—# KL HZE 62,318 (2019). Water 0

2) IBE—R . L EZE 64,294 (2021). Process Gas Molecules

3) https://www.comsol.com (referenced 2021-08-20). o

4) B AR A=, “RT - 0 FET v E VDR
Vo b—v g’ (au itk 1996).

*E-mail: kazuki.denpoh@tel.com Fig. 2. 73— V20RO M
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Simple Method for Calculating the Flow Rate in a Cylindrical Tube of
Arbitrary Length over a Whole Flow Regime

*Hajime Yoshida', Yoshinori Takei', Kenta Arai' (1. National Institute of Advanced
Industrial Science and Technology)

3:15 PM - 3:45 PM

Quantification of ESD measurements using standard conductance
elements

*Naoya Miyauchi’, Taro Yakabe', Masahiro Kitajima1, Hajime Yoshida?, Akiko N Itakura' (1.
National Institute for Materials Science, 2. National Institute of Advanced Industrial
Science and Technology)

3:45 PM - 4:00 PM

Gas flow rate measurements of leak artefact for various gas species
at its downstream side

*kenta arai’ (1. National Institute of Advanced Industrial Science and Technology (AIST))
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[1Ep12S] Non-destructive beam profile diagnostic based on beam-induced

[1Ep13]

fluorescence using a gas sheet

*ippei yamada'?, Motoi Wada', Junichiro Kamiya?, Michikazu Kinsho? (1. Doshisha
University, 2. J-PARC center, JAEA)

4:15 PM - 4:30 PM

Amendment to JIS Z 8126-1 Vacuum technology— Vocabulary— Part 1 :
General terms

*Hajime Yoshida' (1. National Institute of Advanced Industrial Science and Technology)
4:30 PM - 4:45 PM
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Simple Method for Calculating the Flow Rate in a Cylindrical Tube
of Arbitrary Length over a Whole Flow Regime

OHajime Yoshida'*, Yoshinori Takei' and Kenta Arai'

"National Institute of Advance Industrial Science and Technology (AIST)
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' md* _

RO P A BB 5 IR DT, SRR & U = g+ 0aid) PP TP
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TV, L B R (i, T a2k o = tots @ (2) (B =P\
), HEERRYE () 22 E0be< &b 6 FEHD T 1+ 0.41d
Btk o Berp 2 WEVEEEL (flow regime) ICZ2bd 5, L= OmlE, B TMZEIE L CRE LIIET,
Mo EENEZBIET 2 KMMEEHET DRI, nd? |8RT 4(1/d) + 14
SR OB, ENESROHENLIE L 72D, LrL, Qu = 16 | am 3(l/d)2 +18(1/d) + 14( = Pa)

ZOHENR G TR D &S0, WALV O R T
HERE RN REGIZR D ERRETH - T, . = o
KRR CIE, T - B - 57 - BT - B ﬁ%ﬁfﬁ%(ﬁ%:%éiwx)ibméwﬁ
i AT AT ERICE TET, Ao, AU T x  OTRERD,
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OFEE I3 LT b3 AT T b B AR RO S Q”=Q“=QWARF«VIﬂ
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:@ﬁ%@wékl7xwt%ﬁ,V(/wxﬁxvv _ ~ RT 2y pd§ mz;
INEENWIFRERT A—F EHETH LR, HE Qcr = Qsc = CapuA My—1 (E> - <a) ]
WHEDER dERS [, LWIES p & FHRESN by R o .
BT B LU ARAD, BT AR 0aky  C Foe o O IR, GUERIHRECT,

Da
B LINTE S, Cd_08623_02541<pu)
9 BEHSX—t Ot L0, EEICRD D Z ENRTE S,
BEIEZ X—tk r ORXOFHRERRIT, ko IERFER
LB D 1/dt & FroMTEEE % i D KK & Q1% LIzl —g V@rﬁ%%&ttﬂ'&bf, B L7 20%L
ToXTREND, TT—#L7,

Qv Qrs- (QCF B 1%%)

\/QVL Qrs” + Qrp” QCF 1235) (QCF 1235) o’

1+ 7T F Ui, B EILH L BT

dp

T X @k

HiEE

+Qu
1+41.235

Ocr 1T, JEMEIREZE L CHE LIZIRET, pdpu bt

(R 7 7 Z ORI, FHREERICOWT TikimH &

ZIT, M TFREke/mol], RITRMEERLT/mol ) HEE, ®IFRE, FOMER o RKime HEZE 31,123

K1, TWXIEEEK], pidp & pyOFEHMEPa], o (TkEME (2010).
%% [Pa s] TH B, 2) HHE, RIFRE, FOHER . RKimEEZE 31,123
(2010).

3) H. Yoshida, M Hirata, T. Hara, Y. Higuchi, Packag

Technol Sci. 2021;34:557-566.
*E-mail: hajime-yoshida@aist.go.jp
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Quantification of ESD measurements using standard conductance elements

ONaoya Miyauchi'” Taro Yakabe', Masahiro Kitajima', Hajime Yoshida?, and Akiko N. Itakura'

"National Institute for Materials Science, *National Institute of Advanced Industrial Science and Technology
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BB E R L7z, ESD A A v b RO LBIEIREZ R L
72. L2>L QMS T U7eA 473 ESD MR b5
7=, QMS % off L ESD OAHDFHME1T2 7=, Jib
EFRTHDIETFE— 2% off IZ LT ESD MHZRIZ(E
FRFHIEN, FHEREIT>TNWDA VR TR
NTHHZEMNHALE. Znb 2dR LEHR/KHEIE
J1& ESD A A OMICEMRMEE MR L. (X 1)

OATHEEAN BAREAEEFR

*E-mail: MIYAUCHI.Naoya@nims.go.jp
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2 FEBUKFEA Ao~ v 7168 B
2 [CFE% ESD 4% /<9, ESD (£ EWEF (2
BUETH Y, SCE DZERRERS M HITBI ST, BERs
BRI ORI 20 DA F A STz, FRThio
SR> ESD 15523902 & v, SCE Zf%H L
THANINDHKFEITS FIRET SCE 2% L, £ D%
KR A~ ENE Z > TODHEINRIR ST,

x ™
1) N. Miyauchi, et al., Scr Mater. 144, 69 (2018).

2) N. Miyauchi, et al., Appl.Surf.Sci. 527, 146710 (2020).
3) H. Yoshida, et al., Vacuum 86, 838 (2012)
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Gas flow rate measurements of leak artefact for various gas species at its downstream side

OKenta Arai'”

"National Institute of Advanced Industrial Science and Technology (AIST), NMIJ

1. [FL®IZ

FL—H T2 AWK T, ~V v AU —
T 4T 7 ZITELHOLND A, e
ASNTWDLHEE AW RARR (A=7718) b
FEEIC L <AThiLd, FL—HHRETIE. KIESH
TAEHEY — 7 D O R (U —27 &) ZHAHEICL
TYV—IT 4T 7 XOEEEKRET S, #i2 10° Pa
/s LLED Y —7 BT, PAEIETME L HVTE
WL pp ) =7 BARESED, 22 CHRETEZME
B LEL 10° Pa m'/s DY — 27 BENHNIZES.
AR OTIEITR B IROATEZ 10 n LT3 EFTDOES
X 10 mm, HBFEVETA Lum &35 & FDOE S 10 i
EHEIND, KKETOFEEEBITRIIN 0.1 um
THHOT, A=7 7IEO LD RIEREY — 7 TR
KRRJEDYE, RAEH 2 @i 3 220 F130 1T
IRV AHFRIRCINLS Z E R TPHEEN, SBITHF
MOEBNRANGA . FRAOK[BFEO NS Z
EBRTHEND, £ T, MBS ETIZEE) —
7 OYE OFERE Y — 7 Nl ORARFEIC X 2@ d 5
KRR EDOEACZ SIS~ T,

2. REBRAEK

AR AR Z ER T 2 EOREICIT, K 11T Lk
BEAW, BERBADLRBBICKKEEZHKL, £
ORNCRERIR & 72 DIEWE Y — 7 B LT, FEHEY —
7 & LTI, PRAEME (CL) Lo X o 2o AL
A b (SCE) &Mz, K, S CH E = fipE
MEH " Th b, [ETEOHTIL. BB ORME
& 7= 0 OFE S EFRNSRD -, KT EDKE
BIEREI L, PLERHENES T 1.7 %TH o712, BEs A
DRATRITZEFR & L TR — 7 2@l 2 K4 &
EHRLLABBOKMEBREIIERZL O~ T AL LT,

OAHEEN BAREAEEER

*E-mail: kenta-arai@aist.go.jp

3. #aR

TN EEE L~ 7 AOEEHIT SV T, SCE %
B9 5 R EOHINEIN T DA 2 X 2 1R
T, FIRBEZROLHA. HIIESN 100 kPa & X
1.04x10° Pa m’/s TH V. FHUMEI O KIZEE Y 200
kPa TIE 2.31x10° Pam’/s ~ L8 2 7=, Fifia~V 7L
L LEEEA, WTHORNE THLEREOFA L b
THIE SN D EEEDH 10 % Lz, CL DA,
THIEARRIC L 5@ 5 KRR EOEIT R S s
Mmolo, FEMIE. M HEMET 5,

X &

1) K. Arai et al., Metrologia 51 (2014) 522.

specimen

F’umb flowmeter
Fig. 1. 3Z{ERERL,
3.0E-05
SCE
2 to 100 kPa .
(e:;) 2.0E-05 filled gas in chamber A: N, A
©
s :
2
2 1.0E-05 . filled gas in
g A chambers B and C
<]
= P N,
A A He
0.0E+00
0 100 200 300

applied pressure to leak artefact (kPa)

Fig. 2. SCE % @i 4 2 KUARVE & O FVINE ke, T
WA OKAETE L, EHREANV T LATERT,
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S— M REAME — AFRE R ITE S — LTI L O IEREDY

O T2, R 52!, 48 M—E2, &F figh?

MRS R,

2 B AR P52 BRSE S J-PARC & v & —

Non-destructive beam profile diagnostic based on beam-induced fluorescence
using a gas sheet

Olppei Yamada'?, Motoi Wada', Junichiro Kamiya?, and Michikazu Kinsho?

"Doshisha University, 2J-PARC center, Japan Atomic Energy Agency

1. MIREE

KRB IEES J-PARC D K 9 72 RIRE B — 4D
R = 212 X 52WE, ©—2 L OMAEMEHIC X
LHE=XOMBEESIER T, 207w, JEHEMO
FoFRERIND. AR TIEE— 2R (7
a7y ANV) EIMETHET H7-HIZ, Figl X5
RHA— R E=FDRRAEEIT> TS, ZOE=H
X — MRICER LT A L E—AOMEERICLY
EULDNTERHNCE—=LT 0 77 AV EHDIHOT
b, TA— NMIEHRDR:L, — ML JEDEIC
+o R EEEN S BN GE, AT a7 7 A
TR SN DOZE M —8 T 5. L LE
EWRGEITIE, T ABEEMOMEEE LIzt — A
DOFERPLATH D, AMFROHNIE, B—A71
T 7 A VIR T &, YA AR S ATE Tk
EHENLTHI L ThA.

2. HRV—FEZZDORE

HIRDEHZLHAT O E b OBEN R T AT — b
BEZHEE, KT — MBS CAER S, B
g (CCD A Z) HMICHEAESATHREHIND. Zh

FoR HicH INTENSITY BEAM
Luminous distribution:

£(%3) y

FOR THIN EEAM

Relative sensitivity:
AG13) n(G)3)
= k(x,p,3)

Photon detector
=> 2D picture

gas distirbution:
n(xy,z)

Fig. 1 The gas sheet monitor system.

OATHEEAN BAREAEEFR

*E-mail: ip_yamada@icloud.com

ZEALTDE, WATTHLNDBEEDNTERZD
DAiglx,z) L B — L7077 A )VF(x, )X, T AEE
DATRTI A T #F- DN 72 E DR %5 D T
Zef 53 ATk (x, v, 2) AW CLL T CEIT 5.

9(.2) = f k(x,y,2) - F(x,y)dy

CTHAKMDIZE =L TEHETHS. OF
0, REES Ak (x,y, 2) 2 WE LT LRERy TR e i
FiE, FHEMICELWE—A T a7 s A L ESDH L
MNTED. EESHPETH AL — hE=HF DR E
FIRT2FEEEBERL L. Figurel DL O, TAT—
FE=ZIZH L THIWE—LZAX 1 LT, Fbh
DIEFDH AL Z L TRENMBELND.

3. E—LT7RI77AILBERAER

Figure 2 |2 J-PARC @ H A 4> B —LDHIETHDH
NTHHg(x,z), ELIEES Ak (x,y,2), BELOF
W SN —b7 107 7 A )VF(x,y) DEMRE R T,
BIE S AV AIL S — NRO T A GRS 1L
TWHZEERLTWS., F£, YR MHE,
225 fRHE Imm, fFAT DRAZE 7%35 K OVHIE O (R
FE2% T R —L T a7 7 A a5,

Raw image obtained by CCD camera
8x2)

20 mm

-
W F, »)

Reconstructed
beam profile

k(x,y,z
Measured <009
sensitivity spatial distribution

Fig. 2 Reconstruction of a beam profile
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JIS Z 8126-1 EZEE flif —#AEONIE

O m '

VE SR FEBE S IR N PESE BT S W TET

g={1}

TEEERE S —

Amendment to JIS Z 8126-1 Vacuum technology—Vocabulary— Part 1 : General terms

OHajime Yoshida'

"National Institute of Advanced Industrial Science and Technology (AIST)

1. [FLC®IZ

2019 I, EZEHEFICHET 2 —AEOERZH
TE L7z IS0 B AN 38 FES D ICIE STz, (Afh) B AR
RMEZE P BEECEZES L () BAEZSET
¥ HIRAERES B 2D 2 B ZEE S ARG &
BE&TIE, 20 IS0 RBOWIEIZIST 5720, JIS
JREEREZESZLH B, JIS Z 8126-1 OUUEEZE
ZiToTz, BWIES T JISIE, 2021 429 HIZHRITE
By WS ONEERWESRD D DRI 5,

2. ELHRER

1) KAEDEYERTE

[HJIS Tl&, [UROIEAERREZ | [T 0 °C. J£7 101
325 Pa (=1 atm)DIREE| EEFZL Tz, LavL, #H IS
Tk, ZOREENGEZRE . [UROEMEREBOER
 TRURERIC 31T 2 [UR DI HER 7R & 5 2 2 IRE K
OES)OMRRE) \ZHE Lie, & LCERIC, TEERERE %
FHT A5, IREROENEWTL TS Z &N
FLW Ei#EiT B Ebic, RENRIBERHSM
BEZOBUR U, Bl 11, 7 M2 HEYbF CRA
ENTWBEMET25 C. 1X10° Pa(=1 bar). %12 1%,
IUPAC Gold book TEH I TWAHEMHTO C.1X10°
Pa(=1 bar), #] 3 IZEZESIFCTHI P OHHIN TV
HEHEIRRET 0 C. 101325Pa TH D,

2) HEZEDFEK

B JIS Cld, EZEOREE &%, [EZ2OE DHEPHIZIS
CCERINDMHEE) EEHRL, HRICT, IKHEZEEH
WOBERERDENL, BBLEOETHS &L
T, Table 1 DL D ITERKE L7,
REZEOERIZEK T D RKJEOE ML, =L
A MUDILTETRIERMEN E X DOKE (31 kPa) 25
FEWECRIEN RV & & DKL (110 kPa) DOHIF & L7z,

Table 1. EZZDFE

IH JIS IS
= ~
e | TEP100KPa~100Pa ARE (31kPa~110
RFLZE (0~ 10° payooszse | KPa) . 100 Pa BLE
DHEZE
J£77 100 Pa~0.1 Pa J£77 100 Pa i, 0.1 Pa
HHEZE
o
| (102~107 Pa) DELZE Pl EoEZe
J£77 0.1 Pa~10 pPa
3 -6
gy e (10" ~ 10% Pa) 77 0.1 Pa Aii, 1x10
J— Pa Bl o BLZe
i JEF1 10 wPa (10°Pa) | J£47 1x10° Pa A,
7o
e LR o Eze 1x10? Pa LA O ELZE
TR ) J£77 1x10° Pa LL F JE£77 1x10° Pa A1
L e DR

OATHEEAN BAREBEZEZER

*E-mail: hajime-yoshida@aist.go.jp

*BEEHRE L ORISR TND

BrIS TR T HEBELEOE) FRIX, HIISIZED 1
Hi T o7z, Zhid, @EZE Lk, TEZEAME (27
VUVAEH, T =T AEERE) TERIR-EZE
KeEMW, =72 h~w— (0 V> 7%) ThifkE%
BRI L, mEZER L S CHEERT A LIk
THELNPHEZE| THhHL LD THDH, BIEOE
ZEHN T, ZOFKRMET109Pa ERESND,

3) HIHEEZE

PEEELED B 5 0% (B 20X, miEEsSE (BUV)
R U2 8RB A ik nWTid, Yegaxmf
DIENIHEZE~FEZETHDHHDOD, ZDOHORH
Wy H A DL FITEEEZE L~V E TR 75 Z L3k
HHNTWD, 9 LIAEOREL, BiieREL
ER LT,

FETIE, TOMOLEERIZ OV THHEMNT 5,
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Chair:Hajime Yoshida(AIST)
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[2EpO1]

[2Ep02]

[2Ep03]

Evaluation of the vacuum firing effect by the buildup test

*junichiro kamiya', Kazuhiro Takano', Kaoru Wada® (1. Japan Atomic Energy Agency, 2.
Tokyo Electronics Co.,Ltd.)

1:30 PM - 1:45 PM

Characterization of small vacuum process vessels made of 0.2% Be-Cu
material

*Takao Nakamura', Masahide Kuroiwa?, Shinsuke Kishikawa?, Shuichi Hemmi?, Ryuichiro
Kamei® (1. Institute of Industrial Science, The University of Tokyo, 2. Tokyo Electronics,
CO. LTD, 3. Seinan Industry. LTD)

1:45 PM - 2:00 PM

Surface analysis of surface finished aluminum alloys with low
outgassing property

naoki ogawa®", *hiroki kurisu?, setsuo yamamoto® (1. RORZE Corporation, 2. Graduate
School Science and Technology for Innovation Yamaguchi University)

2:00 PM - 2:15 PM

[2Ep04S] Characterization of Zr and Ti NEG films deposited by UHV sputtering

*Ryosuke Tsuchida®, Md. Suruz Mian, Takeo Nakano', Takashi Kikuchi?, Kazuhiko Mase®*® (1.
Graduate School of Science and Technology, Seikei University, 2. KEK, 3. SOKENDAI)
2:15PM - 2:30 PM
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BNV K7 v 12 X B Vacuum firing DZh R DORRFE

Othgy H—R8 !, =i

—aL Y, FfnE &2

' HKIFEF WS BR SRR A, 2 B TR A

1. [ZT®IT

BZERIRDEINT, BEZEPEKRURERH] ¢ DML ' 12
LT LT < RERUE S OIEED 45312 /h & <
2o TR 2 Ll T B AT RN O R AR 5y
TR ORE~DILE, BB BT 72 5 L bl
TWD, %HEDEZEMENED O DR T A 28T
572 OFEE LC vacuum firing & KI5 EEZE T
TORIRBILEENRH 5, Vacuum fring O FF1ZERM 5
TR JERERE(CERN) TIZ A 7 > L A HIZ 6 L T 900°C
T2 WA RIREERG ISR MR (J-PARC) TlEF &
FHZxt LT 850°C T 10 F§f#], HETh D, ZhbDEME
. 2L HOKFEREE OMNE, JREEERE, Hes
. AT UL ADLEIISBL OB EAZE LT
RAEMIZHRD 3TV %, Vacuum firing (2 & D #48D
7K T i R0 ST B B I 2 e D i T A MR S D 2
&1, vacuum firing 2 L CWRWAPEE DLl oK
ERTWB[1,2], A AEEIZSWTIE vacuum
firing L7z A7 > U RGO BALERE Y 72 O O 7 A
A IR —F 71T 101~101° Pam® s m2 & & FER
WZARWE WS HETH D DD, vacuum firing ZH
IZEFEOR—F 2 7 OH%E LiGE LI L TH LN
AR E WD AT R Y 72 572, 4Rl vacuum firing
FEhi, REMOELEREIZONT, BT v 7Bk
2R HH T A RRRIC A B R ENTH Z ERbnoTe
DTHET D,
2. EAKRT v TRER

BRI IT NS 850°CT 10 WFfE] vacuum firing
L 7= FZE 5 4% & vacuum firing L CWARWEZERE % H
Wiz, B TIZEN RY v 7FRBEE 2R, H28 R
WEAZNT TN T MV LTCH =Ry R
T TCHER T B, B2 wR & 200CH B 400°C D AL
TR—F 7 LTHERICR- 2%, MV ZHicLTE
NRT v T HITI, BERBMEBINR AT L 2
SUS316L DEHDORERLFEREZK 2 (27T, HUT
NR—=F L TRETHS>THEN KT v 7 LIZBRDES
578 vacuum firing FEHE D 42 R4 TIERE KT
ETVDLORDLND, il CILEESTORE. T4

*E-mail: junichiro.kamiya@j-parc.jp

ah A
F=

____________________________________________

Vacuum chamber
'FC152|:/‘|/ 4,2 100 mm, L: 240 mm

: Heater and heat insulator
:‘/ Gas purge line

L
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1

1

1

1

1

|

1

1

1

b

Metal angle valvei r
L for b

09més' 0.25m? min’

Fig. 1. Experimenta setup for the buildup test of the

vacuum chamber with and without vacuum firing.
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‘©
a. y
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‘5 f -o-Non-vacuum firing 200degC baking
a
E 1.0E-06 <>-Vacuum firing 200degC baking
1.0E-07
+-Vacuum firing 350degC baking
1.0E-08
0 20 40 60 80 100 120

Time [min]

Fig. 1. Pressure during the buildup test for the
vacuum chamber without and with vacuum
firingExperimenta setup for the buildup test of the
vacuum chamber.
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VEZERGEOMR b IRET D, S DITREOITHER
L EDE T, vacuum fring DR EZFE/RT LT ETH
%
References
1) S. R-. Serej and R. A. Outlaw, Thermal desorption of CO
and H2 from degassed 304 and 347 stainless steel, J.
Vac. Sci. Technol. A12, 2814(1994).
2) Ogiwara et al., Reduction of hydrogen content in pure Ti,
J. of Phys.: Conf. Ser. 100, 092024(2008).
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0.2%Be-Cu M THERLI-/MEZE SO+ X EEFOE M

OAy R, Ba 2, 7

VHORRT: AEPEBAN TSR,

f8dr?, i -2, @it g7
2HCTAE T, B T

Characterization of small vacuum process vessels made of 0.2% Be-Cu material

(OTakao Nakamura' , Masahide Kuroiwa?, Shinsuke Kishikawa?, Shuichi Hemmi? and Ryuichiro Kamei?

! Institute of Industrial Science University of Tokyo, *Tokyo Electronics, CO. LTD , *Seinan Industry. LTD.

1. [FLC®IZ

0. 2%Be—Cu #4BF (BLF BeCu) 1%, SUS stk T 13 £
EEMAE, 1/7 LU OREES, BT 2 &)
RN D D BEEZES AT MBI HEEH R LI
WHIN TS 2 g RS ) B A A
F—Lb b UCHEERRAMETNEZE LT 1/27 U
INERANWEI =T 7 TV AT AOFEREDINE
LTW2 Y, S==1 77 7L ATF A TIER/IMUEZER
WEMHT 2 Z L2200, VEAREME BERG
DORMEFED LN KRR E i LTk L, LV E
ZER A E N T 1 g A DREDB VIR R E <
2% (K305, AHSUS BT TEZI=
wNVEBRBOBRETS o ARBFEREOEZERS Y
BeCu THEHIL . DO 7 ut ARE|E LTERKINDH
PR 21T 5 72,

2. REBAZE

Il & UTe SUS BEZERA L I =~ /L8 TR
W SN WA NEE RS 1382em® (14x14em x 6 [
W77 UfME, OV v 7y —/Cu A v b
OFF. WEFERERHX) TH D, BeCu BHERIGZTIL, T
AT % BeCu TYERLIST 5 D133 M EIC#E L < BeCu 4%
(2 SUS BIDEFET 7 PERY T2 b0 & ERL
7=.BeCu & SUS OFEFEILEFE 4 860. 5em®, 523. Sem®
T SUS DHEHRIT 38%E Lz, RBZDOHELZETL
FEERGIT o7, BEZE7 1 v AR 3 2 Ee S
ELTE D AR—F U JIC K DBIEEZERE & AT,
2) 77—tV BB X B E ) B R RERREA, 3) A
KIZE D EZZRIROMHGN R, 1) BIENEITHRE L7
T4 T AV MCEREHM LIS OB ZERINEE &
HZEME, RETHD, RBHEKREFTZ AR T/

A7 a—)ViR T HASHIEL QS I TIT- 7=,

OAHEEN BAREAEEER

*E-mail: nakamtko@iis.u-tokyo.ac.jp
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Fig.l. #— bV TRFAICK 5D EEE

D AR—=F U ZIC KD BIHERZERE & I A5 0 120°C/4h
N—F 2 J % 0B EEZEE L SUS : 4. 4E-5Pa |
BeCu:2. 0E-5Pa. 4 H AFED 43+ BeCu MEL 72572,
Hy (2 DWW TR & 7 [ OE O EER D B IR o 72,

2) 7 — h VTP L A BES  Fig 1 13—
VIR — VT RSB LT L & 0K AR
DA F L ERENTH D (2E-3Pa E3ZETHA) . SUS Xt
BeCu @ LS4 15 & 20 A A EMET LT
5, S HIZBeCuRMEMILELT(LIFD L 11f5L 2o
7o BT 3). 4) OFHE S 1 SUS %F LT BeCu D/
MEZE T a ARG E L COBMENHER SN,

X

1) #E313CK 2 1. Vac. Soc. Jpn, 56. 230 (2013).
2) https://toel.co.jp (Fc#&T 7 A 202147 H 30 H) .
3) JEEERRML - B EOE(E R EE, 96. 649 (2013).
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Surface analysis of surface finished aluminum alloys with low outgassing property

ONaoki Ogawa' ", Hiroki Kurisu' and Setsuo Yamamoto!

'Graduate School Science and Technology for Innovation Yamaguchi University, Rorze Corporation

1. [ZL®IZ

Fox i, FEET NS 2BEEEOMELE LTEZH
SNTVDET NI =7 L5648 (AS052) DRI AR
R B ERAMRRMAE E LT TR L Kl U7
AFEIA B L C & /2, @ OMMARE MG, TRE% kK
WAL L7 El OMG, & GBI LA EE LA G b
72 MG+CP, OMG+CP, 4 FEHDFEID B A fi i
R RER, R—F% 7L TIE, 107~10%Pam’
s'm? &5, MG>>O0MG = MG+CP > OMG+CP
DFERNESNTZ, ET-_N—F 7 HY T, £2TD
e 102 Pa m’ s' m? /R L, MG >> MG+CP =
OMG = OMG+CP OFERBE LN D, RIFFETIT,
OMG B XUCPILLT=T V2 =0 ABEDIE T A ik
HEEORBIZOWCRET A ZEEEMEL, Zh
HREtORmEREBIE LIRS Mo &1 72,

2. EBR

#EHE LT MG, MG+CP, OMG,, OMG+CP ZLFL L
TN =y A E4EE RN LT, TR B
(AFM) (2 XV REFES L OREH S 2H] T, &
B X BOCEFEEE (XPS) IZXY T AT =
L (A, BE (0), KF#F (C) DTS FMTr7 7 A
IVEFIAT,

3. MREEE

MG D LR YHL & Ra 13559 80 nm, MG+CP
@ Ra IZ#J 30 nm, OMG @ Ra 3 3 nm, OMG+CP M
Ral3f) 7nm THHo7=,

Fig. LIZRT L 912, MG RBHZBWTT LI =T A
(AD) RED LHBLOWE (0) REDOHEDFERH
TH-o7-, —J, OMG, MG+CP, OMG+CP DZi 5
TR L LT, BBk (O) IRENRKRMED 12 L 72
DY E1E MG BT 64 nm, OMG, MG+CP, OMG+CP

OABHMEEAN BAREAEZEZER

*E-mail:  ogawa.naoki@rorze.com
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Fig. 1. E&A X St

HEFTIZ 9~10nm EHEE ST, £72, MG 3B TiX
ROVEIRE TiRFE (C) RENE%IEE Lz, —7,
OMG, MG+CP, OMG+CP 7B CIZHE X 10 nm B kI
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1) N. Ogawa, K. Yokoyama, H. Teraoka, T. Ishii, K.
Harima, M. Goto and R. Kittaka: J. Vac. Soc. Jpn. 60,
450 (2017).
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Characterization of Zr and Ti NEG films deposited by UHV sputtering
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