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Table 1. Pumping speed for the vacuum system
of KCCH-50MeV Cyclotron

Group Volume Pumping Measuring
No. ) Speed(//sec) Unit
I,I 1,500 8, 000 PXG 100
i 50 240 TPG 100
v 50 90 TPG 100 _
v 50 90 TPG 100
TPR 010 TPRIT _. .
Pirani
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{ Pirani |
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(PR g0 1eRs! 706100 rrac
Vacuum pP— HIZA
TPRS 1 Measuring
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i A
s Penning melter
Y ikr 010:2 Cyclotron
g meTe =1 contral 1/0
1KR_020 IKR 010:3

¥ig, 2. Vacuum measuring system.

AR 4 "= AR Base] Yo = 4k
g =ol R F7F Alo]o] & fast-acting electropneuma-
tic urt Adzse] glef. Table 1.2 74 H= 2§
W 24sl ws] 59 gE rdfd. 4 W= aF
abole] = ekg gate Byl Az Yon wWrE
AE AF AAA2 HIZAC 3= (39 ¢ D-64(HIT-
ACHD 2 74)e J&l =5 2AFHAF T4 gl
h EF o] AF AAFAE dATAE 95 y=
259 48, 373+ 4%, LEFS E3skd gA
A2t dFFEE FAEF He Jdg B opet ¢
A= 2zAel FA9 oldon Qs WHE
d& AF sts) 24 F27F 25 EE program o]
A4l Uk dE B, 7184l AFF ol 4be]
ubAl §F 73 9o = fast acting electropneumatic® u
7t ZEstd AFAE 23 e HFREE A
A AFL Y T gud 98 9 P AFF9
Az g, AFEY AL Fig. 29 o] T4
% 274 guage = Fig. 20]4] ¢ + ¢l %°] penning
gauge(9)2} pirani gauge(i0)§ o) &3k, EQ 2E
AF AT ARE [/04AE Fs control console

o

—u}F4] 9] 29] : KCCH-50MeV #to) &9 21 FA Fol A3t 47—

ROUGHING

CATHODE TUBE
or PROBE ARM

MANCHETER
VACULM LOCK
CHAMBER
VENT VALVE
e e e e 3 TANK VALVE

I
!

CONTROL CYCLOTRON VACUUM

Box CHAMBER §
|

Fig. 3. Vacuum locking system.

9 display terminal o] lelr] o] AL Ho] FRER
A4 4% AR st Ao o] JEE FEl
AF d=sF A5 oz F3std AL FY AT
EoiE A ol o] &l ka7t FFHE Ad, o
#F AF FEol = AFE IAY4E + A oz
Dee 1} FAAle] o] A abAde] wAgt Ao, ==
az$(glow)daie] e A¥, & TAANAY
Saspge] WA Hel £ 4E AEE vhebllA
2,

AFEt U 53 2% @5 For A
@ B2 sealing & Nitril =¥ O-ring 3} ISO
25 flange 2 A glel, a8y RF AA Y fee-
dthrough, o} -2¢9] <k, deflector probe, gl 24| &
T 2% ¥ e W w44 255 A5t E Viton
O-ring & A-g3k2 gk, =g KCCH-500) = o]y
£3¢ wRSAY 25T A AFE AAY AT
Fglel ol ed 25 2L AFE + UEF Fig 3
s} 722 vaccum locking X8 ZFm g

ojuta] A F RFo gt B4 AHE 2FgH B
W, AF gasket & o] ol 4 2P vz
B Zabe] o8l AEHe] A Ak ARGl = Al
e 1R A ZF APAe]l dH{111. o] A& 93
7l 18 F4 gasket & & 7ol &= 1-F gasket o] 4]
3} flange F9 FA o] PEu E 539 Y Fol &=

A2 4 gasket & AgAok e T B el



~ T GHRES SR e

w2, 53] AT AxkRe] oy gaskete] AT A
whRe] kel o |k Wy ¥ Wl v Rsbe] AF
FEE HAT ¢ goh. AR S 4 AE A4
Rl A Al e aba B ba
22 pygse] F4 gasket A2
= MAH g, Septum ¢ 7
® o] tFo r JFid FE

Fgo) slrbel $1A8) 9l F gasket & 7
<+ 1d FEE L A97 g7k, KCCH-509] 7%,
o] ¥-9 TF gasket & leak } wtx] ¢rizt=
1de Y e s wAdd F AL 9fe=
st grh. AR o) 24¢d okFsk main probed

2.7 gasketol A o)ejr& FAL YT vk Utk

K)

3. UZ AT AlE 2

5782 AF 2Fee TAHSHS B AJTEERE
AF 229 7% ¢4 399 programmable con-
troller(HIZAC, D-64)o] 98 =p¥e® 71§ $A471
Aol @k, 28] 3 pirani gauge v} penning gauge of
g8 AFEE sre 4 o gaugeA s Y &7
AzE °]\§‘3}“} 7‘—’1? AT gurr FHsbA 2ok
Fig. 4+ #o] 228 ATEE AAls drsds &+
N2 AL o, 247,}—’?‘011 WrE AFdstd W A&
of 7AET AFEAA Foledl £8dE A4 23
3 E Aelvh. Fig. 49 Azl AFEE Foliw A

= Az AT F R4 FPH Ay g, F
= ASE P, Y= ey A, AFE A4

A4y F9 g
At
AA Rz o4 Al by wygos
+ 3ATeEA AAT 5 Yok
® ol ¢4 PEE FYHA G A4 HolFr
E A¥ % W8 ore Prg S e
@ of-& 7%@ 3 SCCM(=5x%10"%/-mbar/sec)
Z -
®

s8lEe] 24 F4EE FAT + 9

Wyl s

& A BEER ATE A 4F P,

.
=4 Sefi=5 009 4d 99 AL

°3“ﬂ Seff & g4 "= AFoke ) P& Y= o
H L2349 4 gol. =3 o] 3¢ conductance v
gauge head 1xjo] wlel Wiy 4= szl =@l
714 o 2 Seff -3 A A5+ Seff zfo]
% oilg Aol FAs] L BT $ Yt

FAe RHat

TS B2 5 19864E—

— 149 —

P{mbar}

Pumpdown after some
work in the tank

T8 2 W & fas

Fig. 4, Vacuum down curve for KCCH-50,

Pimbar)

107° 3
f

e

@ @

@ ©

t=50s/cn

Fig. 5. Pressure in vacuum chamber during an
exchange of cathode.

o) &49 $3¢% =mAsAY main-probe g Fx],
BB 913 vacuum locking A3 & AEE &9 =
= 3= Fig. 59 o] 359k &, Fg 59

¥



— 150 —

Table 2. Partial pressure in the vacuum chamber

A B
m/e Pressure Pressure
(10~"mbar) (10 7mbar)

18(H,0) 54 2
28(N./CO) 6 2
32(0y) 1 0.3
41(Hydrocarbons) 2 0.5
55(Hydrocarbons) 2 0.4
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Study on the Vacuum System of the KCCH-50MeV Cyclotron

Joo Shik Bak, Jong Seo Chai, Seong Yul Yoo, M.D.

Korea Cancer Center Hospital Korea Advanced Energy Research Institute

= Abstract=

In this paper, general features and measured results of vacuum pressure on the
vacuum system of 50 MeV proton KCCH-cyclotron which was installed in Korea
Cancer Center Hospital are described.

The vacuum system comprises five subgroups and the operating sequences are
automatically controlled by EPROM-programmable controller.

In normal operation, the obtained ultimate pressures of vacuum groups were 5x107°
mbar(I, T), 2x107® mbar(Il), 1.2x1075 mbar(IV), 1.5x107° mbar(V), respectively.
It was confirmed that these pressures was enough to accelerate the 50 MeV-proton
beam.



