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The radio—frequency (RF) pick—up for RFT-30 cyclotron which is located in the Korea Atomic Energy Research Institute (KAERI) is designed by Sungkyunkwan University in Korea. This paper covers
- proper position of RF pick—up and things to consider when designing. Our RF pick—up is designed for RFT-30. However, approach to design process can be used any RF pick—up design. This paper
~ provide some tendency graph according to position of RF pick—up
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® In this reason, coaxial
line type RF power
coupler is proper. '

Fig.5 Electric field of available space

Fig.1 Inside of RFT-30 Cyclotron

Ton source type Multicusp type | € The closer to the beam acceleration plane, the closer to the beam . |
Max. extracted beam current Max. 10 mA | acceleration plane, the stronger intensity of electric field is generated. | 075 T -

Ion source
And the closer to the electromagnet yoke
Extracted ion Negative Hydrogen ion(H™)
Extraction method Carbon stripper foil | I e EOE TR Tl o
Extracted ion Proton (H*)
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Fig.2 Specification of RFT-30 Cyclotron | Fig. 9 Relation between Antenna penetration depth and
€ RFT-30 cyclotron is already development. So, position of RF pick- | lesonance fieduency vz
up is limited. | AR o
= * € RF pick-up antenna should minimize effect on RF cavity systems.
€ |t would be significant to take the appropriate location of the RF F — .7l i 1‘ | | P P Y'Y

resonance frequency (MHz)

sick_-up ar}f} nlg’;:to_ iﬁeCt the performance of the RF cavity when Fig. 6 Position of RF pick-up € Figure 9 shows Relation between Antenna penetration depth and
esigning the RF pick-up. L ' L

¢ Simulation results were performed by CST microwave studio. _ —u— 521 Magnitude ® There are some changes in frequency (+0.03MHz). RFT-30 cyclotron’s
N 75 _ o resonance frequency is 64.056 MHz, 0.03 MHz is just 0.05%, so this
_ /' o value is negligible.
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Fig.3 Type of RF power coupler L o

Fig. 7 Relationship between Penetration depth and
€ There are 3 type RF power coupler as shown in Fig. 3. Loop type | S21 magnitude
usually is used in magnetic field, waveguide type is directly

connected to RF cavity and waveguide performs a RF pick-up,

€ Fig.9 shows RF pick-up deeply, RF cavity has
ittle effect. However antenna length becomes
onger, it can cause structurally unstable.

coaxial line type usually is used in electric field.

€ The result of simulation is checked by S-parameter S21. S21 is defined

&S @32 T by & If high power enter into measuring instrument
i i - . and control systems, it can cause equipment
: S21[Magnitude, dB] = 10 x log,, 5= failure. So, we must know exactly pick-up power.
P2 means power coming into port 2. In other words, it means pick-up :
signals intensity at RF pick-up antenna. P1 means power coming into RF | ¢ When_ Iengt[h of the antenna is 40(_)mm’ 8_21
cavity from RF coupler. Therefore S21 means ratio of delivered power in magnltude Is -75dB . It means that if Inputting
RF cavity to pick-up power at RF pick-up antenna. We can calculate real power is 50 kW piCk-up power is 1.58mW.

electric power at RF pick-up antenna to use S21 data. : :
1.98mW is proper to control systems and is not

Fligk & Elegiie fizisl (et ene magc.netlc iele {eig it) &it [RE [pieie .| 4 the more deeply penetration depth of the antenna is able to get more dangerous to the measuring instruments and
up position o - ik _ o
PP o magnitude at RF pick-up antenna control systems.
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