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Abstract

The Korea Basic Science Institute is developing a superconducting magnet
system for 28 GHz Electron Cyclotron Resonance Ion Source (ECRIS). We are
investigating in order to realize compact size, economic operation and generation
of high current beam. Although companies and researchers have valuable
experience, skill and ability in designing of superconducting magnet for ECRIS,
they did not exactly proposed a excellent superconducting magnet system for
ECRIS because many superconducting magnets were not required. Of course
they do if we required many magnets for the various application of ECRIS. In
this presentation, we have filed reports of former researcher and we have

discussed the realization of ECRIS over 35 GHz.
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® Critical Problems of ECRIS Magnet
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Ref. : First Results for the 28GHz Operation of the superconducting ECRIS VENUS (Leitner, 2004)
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FIG. 1. Schematic of the experimental x-ray detector
setup at the VENUS ECR ion source. Distances are
indicated in meters. ~(Leitner, 2008)
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Total surface area of plasma chamber: (Leitner, 2006)
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1. Bremsstrahlung heating rate = 2W.
2. X-Ray Energy Rate from Bremsstrahlung spectrum of VENUS

1) Energy rate, Py sus = 766000 keV/600s = 2.04 x 103 W

2) Energy rate corrected by solid angle
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424x107 >
—=2x =
2 B

diz.,

Absorption equation
Ta 2mm
Al 2mm I[=1e"
Water 2mm o
Al 2mm wim
_J pulp)x
X-ray =1le
g o Reducing factor
1o k HE— 1o’
- Tumotecat 7o 1

wifl Vv [ I
5 I3 6663850 _
E \\ i 6268339
S Ta " % 6268339
= S| RF,.. = =25

o] \Al w § 2493479

0] |Wa o' RE,,, = 8208339 s

1396018
10° 10t R 6268339
T Ao aw o s &0 7w on = 579708
Photon Energy (keV)

Experimental data Theoretical data

Mo anenuaton
99 nm Auminum
8 mm Staiess reel
10* 0
/ 5.5 mm Aumintm
48 mm Staniess steel
10° //\\\/ b Pl et

48 mm ftainless fteel
M 10 mm fungsten

1 (counts/600 seconds)

10% W ;\
10" 10
10° 10

100 200 300 400 500 600 0 100 20 00 0 50 800
Energy (keV) Photon Energy (keV)

Reducing factor of Wiy, = 45 Reducing factor of Wi, = 2.2

6663580 _ 3546031

asus = =19, REysusp = =22
3546031 1621633

RF,

Calculating the Thickness of X-ray shielding material for KBSI 28GHz ECRIS

1. When B,/Be, = 045 or 0.5,
1) Bremsstrahlung heating from VENIUS data of Fig. 5 in Leitner et al. (2004)
W/kW of 28GHz rf at no attenuation

~ 6W/6kW of 28GHz rf at no attenuation

2) Using 2-mm-thick Ta tube, reducing factor for x-ray, RF ~ 45

3) With 2-mm-thick Ta tube, the final bremsstrahlung heating
~ 0.2W/kW of 28GHz rf
~ 1.3W/6kW of 28GHz rf

4) The limit of heat loading by bremsstrahlung for KBSI 28GHz ECRIS, ~ 3W

5) Therefore, 2-mm-thick Ta tube is OK. in operating 6kW of 28GHz rf.

2. When Byy;/Bo., = 0.64,

1) Bremsstrahlung heating from VENIUS data of Fig. 11 in Leitner et al. (2008)
~ 10W/kW of 28GHz rf at no attenuation
~ 60W/6kW of 28GHz rf at no attenuation

2) Using 6.5/5.4-mm-thick Ta/W tube, reducing factor for x-ray, RFr,uy ~ 19

Using 4-mm-thick Al tube, 2-mm-thick water and 6.5/5.4-mm-thick Ta/W tube,
total reducing factor for x-ray, Rauatecrarw ~ 20
3) With 6.5/5.4-mm-thick Ta/W tube in our system, the final bremsstrahlung heating
~ 0.5W/kW of 28GHz rf
~ 3W/6kW of 28GHz rf
4) The limit of heat loading by bremsstrahlung for KBSI 28GHz ECRIS, ~ 3W
5) Therefore, we need 6.5 or 5.4-mm-thick Ta or W tube in operating 6kW of 28GHz rf.
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- Implantation of Ar in B-doped SiO,/Si silicon wafer
SIMS Depth Profiling of Ar implanted Si
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Concluding Remark

- The main heat load of superconducting magnet system for ECR ions source

generated by x-ray irradiation.

- The estimation method of x-ray was presented.

- The x-ray heat load for 28GHz ECR ion source was estimated.

- The heat load of magnet system was calculated and The conceptual cooling
system was designed.

- Also, we were trying the study about reinforced structural system and some

basic experiments were performed.




