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Development of a compact coating device that turns any vacuum device into a
getter pump and elucidation of Its pumping mechanism

Tanimoto, Yasunori
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This research aims at applying the Non-evaporation Getter (NEG) coating
technology recently developed for particle accelerator vacuum systems to all types of UHV equipment.
In this KAKENHI granted period, we have conducted research and development of a compact NEG coating
system employing a TiZrV alloy and SmCo permanent magnet, both of which are different from the
conventional method, and have demonstrated that sufficient vacuum performance (ultrahigh vacuum in
the 107-9 Pa range) can be obtained for practical use. We have also established a method to produce
TizrV alloys with high quality (high purity and high density) and low cost (high yield), which has
been a bottleneck for their widespread use. Furthermore, we optimized the magnetic circuit by plasma
analysis_in order to make it applicable to more various vacuum devices, and designed it for further
miniaturization.



B X C—19, F—19—1, Z—19 (@)

1. WFFERAE S WD 5

ITEORFINEZ TIE INEG 2—7 1 > 7] EMHEN D BEEZEE AL FIH S Tnd,
E—AZ 7 N OWNEEZ TiZeV OIEFEFER 7 » % — (NEG) MERIET 52 & T, @R TE
AR DT2HERT D2 EnafdEL 720, BHOEL 20mm L FOMEWEZET = 3T 1074-8
Pa EOBEEZEZFEBE L T\ 5, Z OEBIM R EZEEM 2 B T PMEI0 a8 R RS E 22 8 o
BHZEEICHICAH LW E WY EERE T > TETWVEN, IEROERE—LF 7 FAICB%
SN RITEMER TR DIEBICHND Z N TERY, £ZT, 770V~ T2 FASAHE
72 TIZ/NV{E L7 NEG RS E ORFZEBRSE 2 Bl dh 3 DI B -~ 7,

2. WEDB

AWFFETITLL T O 2 HE A BRI E LTV 5,

(1) /M NEG pfsdE 2 <, kol & R m O EZHERMEREEZFE 35 NEG =
—T (T SRR BTEEETEBT 52 L, FORE, /U NEG AUEEEE OIS E & & &
SEICBWNT, ARG OmEST, FFEEE O E 72 5/ 0L, &K= A SO TiZeV &4 %
—77y NORLGETIEMESLE BT,

Q) /IR IEEERE T SN D NEG 2 —F ¢ o 7 OFliOmFE T, HexUE L REmEiEsr b
HTITH 2 EICED, NEG A7 e LTOHRA =R A (FIZIEFREWERZTOEN
SOBPLED) & EOWAIRE S & OMBAZ R L, NEG = —7 1 7 O @O HEREHE DR
Mz BT,

3. WHEDTTE

(1) < DIMFEBTEKEDOH L EtEfe/e NEG 2 —F 4 U 52 E 501k~ 7% hr v A
Py ZNZ K DR A RS 208, ik o/ UL 2 BT 57201 ANy X 2 —Fy |
2 TiZeV &4, ~ 7% b o UREKIRIBIS K ARG 2 W= FIEE BT 5, B, sk
BEAZLONEG a—7 4 V72 REL CEEIE5120%, TiZeV EE&Y—7y bEiE (5
WOEE, @EEEE, —BRME) oK A N (BWBAEED) THLZENRAIRTHY, Thbozx
edafi 2 D RE HIEOBREEITO,

Q) FIEENT- NEG 22—F 1 > 7 OHEREEDOFA TIE, NEG IEMEA % o B 228 @ o5 E
WE & TR AN 2 AR T8+ &2, OB i &k, iSRRI 1 ORREHN~
DOEGEEL DRI, AEAE IS (SEM) & = 3L X —23BAHr X S rdEE (EDX)
ZRIALC, IO & Wrim %z @ ol 5,

4. WFIEERS

(1) wE TiZrV 8442 —7 v ol ke LT, # LWEAEHEE 7 0t 2 0RER % 36 L
oo AFEITEMED DK A FTO TiZrV G4 RE LS5 DOF N TFETH S,
ZNETO Ti-Zr-V A8 0OBEEBEN S, 7 AP OBWISIHINZ, 0@k E R
OIHFNH L TCEHETH D Z LRS- TEY, SEIOH LWEREEFEICBW T AL 72
AR A FEM Lz (X 1), ZORE, BNNE U & A& LR B E ToESRMt
DFENEFE L T 5 2 & T, BEERFRC I T A MBI OB 2 Rl S5 2 L B34
JATHDHZ EHHA LT,

G & i b U 7 AR R s s
Wk ihE L TiZ2yV 4842 —7
>k

(2) /VH NEG pEdEE 2 W T LIS NEG 2 —F 4 v 7 & L7z (K2), FORS, R <
T A =4 (Kr BT AL, 77 A~<EA, EREERE) Of@Ebz1Tvy, 1009 Pa 5O
EEZENARTE D EHFEIELTZ,

B o7z NEG > SEM #2212 X 0, 50nm FEE ORI st S SR c& 72 (¥ 3),
D& S SIS O NEG IRIZEEE OB A EZ DD, BWHERMEEEZ L7637 RE
WAEATTEIRTOIEBICHEATH S EE 2 BTN D,



S 51T, EOMARSHT 2 FE UI-f55%, TiZeV O eE AR 72 33.8:83.3:33.3 (23T 2
EDVEIA LT, TR 3 RO AR KRR U A Y& —4 v N TIE 10~15% T4 5 = &
LD, BeF—4y FEHWAZ LI X VRO EMARHENARETH S 2 & HH L,

X 2

/N NEG RREEIC L D~ 73 b ARy H ik
b 7" T X< %8

B@F—7 v N ORI RIS ELE U 72K A A
(&> TT T ADPRRHCIAD N TN D

X 3

/N NEG lFdEE Iz k> T bz NEG =2—F
4 v 7 OFREBES (JEOL 7100F FE-SEM)

EERE NEG a2 —F 4 V7 OB CTdH 5 50nm £
DB 7GR R TE B

-
Wt
-—

x50,000 3.0kV




3 2 3

Yasunori Tanimoto, Xiuguang Jin, Takashi Uchiyama, Tohru Honda, Makoto Okano

Development of a Flange Mountable TiZrV Non-evaporable Getter Coating Device

The 9th International Symposium on Surface Science (1SSS-9)

2021

Yasunori Tanimoto

Non-Evaporable Getter (NEG) Coating Research toward Future Applications in Light Source Accelerators

TVS-2023 International Workshop on Multidisciplinary Research National Sun Yat-sen University

2023

Yasunori Tanimoto

TiZrV Non-evaporable Getter (NEG) Coating for Ultra-high Vacuum (UHV) Systems

5th International Symposium of the Vacuum Society of the Philippines (1SVSP2024)

2024
0
3
NON-EVAPORABLE GETTER COATING DEVICE, METHOD FOR MANUFACTURING NON-EVAPORABLE Yasunori Tanimoto,
GETTER COATED CONTAINER/PIPE, AND NON-EVAPORABLE GETTER COATED CONTAINER/PIPE Makoto Okano
22804699.1 2023
NON-EVAPORABLE GETTER COATING DEVICE, METHOD FOR MANUFACTURING NON-EVAPORABLE Yasunori Tanimoto,
GETTER COATED CONTAINER/PIPE, AND NON-EVAPORABLE GETTER COATED CONTAINER/PIPE Makoto Okano
10-2023-7036396 2023




NON-EVAPORABLE GETTER COATING DEVICE, METHOD FOR MANUFACTURING NON-EVAPORABLE
GETTER COATED CONTAINER/PIPE, AND NON-EVAPORABLE GETTER COATED CONTAINER/PIPE

Yasunori Tanimoto,
Makoto Okano

202280030877.8

2023

CERN




