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Abstract 

At the Flerov Laboratory of 
Nuclear Reaction in Dubna an KCR - 

ion source DECRIS - 14 ( Dubna Elec- 

tron Cyclotron Reeonance Ion SOUPX 
) ia being built on the 14.5 CHz. 

The main features of the source va- 

cuum eyetern, which 15 based on the 
turbomolecular pumps VHN - 500 
( Russia ) are described. The influ- 

ence of the magnetic field leakage 
from the Source on the work atabili- 

ty of the turbomolecular pump5 
also given. 

is 

1. INTHODUCTION 

The vacuum system ie one of 
the main component of the ECR ion 

source _ Basically, it conf3if3ts of 
otainlese steel. copper, steel and 
duralumin beam tube5 pumped with 

turbomolecular and rotary pumpa. 
The paper gives a rather de- 

tailed description of the vacuum 
system of the DECRIS - 14 ion source 
Cl] and the influence of the nuigne- 

tic field leakage from the source on 

the work stability of the turbomole- 

cular pumps. 

2. PUMPS AND GAUGES 

One main and two auxiliary 

pumping units are used providing 
clean, safe PumPine with pressure 
monitoring the ion source. Thia ia 
designed in order to produce an ave- 

rage dynamic preeeure of 10e4 Pa. 
Baeically, it consista of 7 cm dia 
stainless steel. 4 cm din copper, 10 

cm dia steel and 4 cm dia duralumin 

beam tubes pumped by a combination 

of the 500 1 8-l turbomolecular 

PUJII~FJ ( VHN - 500 ) and the rotary 

pump ( EIL - 90 ). The pumpinfiz unit5 

are spaced at about l-5 m interval5 

and contain beeides the pumpa. high 

vacuum gaugea. electrodes and 

various beam diagnostic elements. 

The total length of the high vacuum 

beam tube5 is about 3 m. 

2.1. Main and Auxiliary -Ping 

Units 

The scheme of the vacuum sys- 

tem ie shown in Figure 1. It in de- 

signed to pump the ion source area, 

the beam line and beam diagnostic 

cubes Cl, C2 and C9. respectively . 

Two rotary pump5 are operated 
in order to produce the forevacuum ( 
BL - SO and NVR - 5 with the pumping 

speed of 90 m3 h -1 and 5 m 3 h-1 at 

0.1 HPa, respectively). The NVR - 5 

forepump is used for slow - acting 

evacuation of the ion source before 

CoMecti~ of the turbomolecular 

pumpe. The BL - 90 ia the main fore- 

pump which is continuouely pumped 

the whole ayatem. 
Proceeding from the dimensiona 

of the vacuum eystem effective Pm- 
ping speeds Siff of the vacuum unite 

are calculated in the croea sections 

S1, S2 and SS. It hold5 that: Stff = 

30 1 a-1, S2 eff = 20 1 5-l and S3 eff 

= 200 1 e-1 for air at 1.2 x 10 -5 

Pa, respectively. The reduction PW- 

ping speed of the turbomoecular 

pumpe is mainly due to the small 
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Figure 1. Scheme of the main and auxiliary vacuum units. 

diameter of the vacuum beam lines. ached. 

2.2. Leak Tightness, Bakeout and 

Outgaesing Rate 

After 20 h of pumping the leak 
rate of the vacuum ayetern is below 5 

x 10v3 Pa 1 *-I- The atandardleak 

teat where helium is applied for 

about 1 min at slight overpreeaure 
does not show any leake ( detection 

limit is 2 x lo-' Pa 1 8-l ). 

The best vacuum condition are 

obtained after 200 h pumping. After 

this time and after three mild 5 h 

bakeouts the outgaesing rate and 

leakage of 2 x 10e3 Pa 1 a -1 are re- 

2.3. Partial pressure analysis 

The vacuum eyetem ie mainly 

designed by elaetomer seals aa the 
preesure reguirement is moderate. 

Residual vapoure from theee aeale 

and alao the oils vapoure from the 

rotary pumps contaminate the vacuum 

eyatem. The reeidual gm analyaie ia 

very clearly confirmed by the pre- 

sence of these vapours in the apec- 

trum. 

In Figure 2 a epectrum of the 

residual gaeee nreaeured by a maea 

spectrometer MX 7304 ie shown. By 



fspectra analyeie one can see the 

aubeequent contamination by hydro- 
carbone and other organics. 

3. MAONETIC SHIELDING OF 

TURBOMOLECULAR PUMPS 

In our system the turbomolecu- 

lar pumpa are placed in the magnetic 

fleld which ie leaked from the w- 

netic structure of the ion source. 

During the pump operation this field 

causes an instability in uniform 
turning of the rotor pump which is 
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Figure 2. Spectrum of the residual 

gasee from the vacuum system of the 
DECRIS -14 ion source pumped by the 

turbomolecular pumps VMN - 500 and 

the rotary pump BL - 90. 

trucceseively increased up to the 

failure of the pump. Whereas, the 

failures are cawed by the magnetic 
field we decide to mea&e levels of 

this field. Results of theae measu- 

suring are reported in Figure 3 

( x la the distance from the beam 

tube axis of the ion source 1. It ia 

also shown that the given data may 

be very good fitted by the curve of 

Y= -3.91126 x + 625.635. 

The magnetic shielding 1~ made 

of a 79 NM permaloy about a thick- 

neea of 0.2 BQ ( 40 cm wide x 500 cm 

long ). The eheet is twisted to the 

shape of a 0.3 m dia cylinder. Con- 
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Figure 3. Measured leakage magnetic 

field "BP" along the turbomolecular 

Pump VMN - 500 axia. 

eequently. the overall thickness of 
the magnetic shielding ie 1 mm. 

The satisfactory solution is 

found by placing the shielded turbo- 

molecular pump6 at about 60 cm far 
from the beam line axis of the ion 

source _ 

4. CONCLUSIONS 

The vacuum ayetem ia now vir- 

tually completed. All main compo- 
nents are developed and fruccesfully 

teated. 
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