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Goal 
To trap ions within a Paul trap a high radio frequency voltage is applied to electrodes in order to 
provide the required electric potentials.

A helical resonator allows impedance matching between a radio frequency source and an ion 

tap enabling high voltages while reducing the noise injected into the system.



Goal
high voltage: resonate frequency → impedance matching 

→ maximum power on load impedance

→ maximum voltage between the trap

Less noise: high Q → frequency selectivity

→ less noise



structure



Structure



condition
At resonance：the imaginary part of the impedance is 0, which determines “b”.

𝑋𝑡𝑜𝑡 = 0

High Q: 

𝑄 =
𝑋𝐿𝑐
𝑅𝐸𝑆𝑅



Empirical formula
If b>d



resistance

Only valid: in a frequency regime where the solder joint is larger than the skin depth 
and when the resistivity, 𝜌, is constant over the two frequencies used.



Result of calculation
Resonate →

Size and frequency →



Specific process of calculation



Result from the paper (？)



Result from the paper (？)



Our result about trap D



Our result about trap D



Our result of trap D



Larger range





About the design

→ b ∙ d ≈
1

𝑓0
∙ 𝑐𝑜𝑛𝑠𝑡

𝐾𝐿 ≈ 𝑑2 ∙ 𝑐𝑜𝑛𝑠𝑡



About the design

b ∙ d ≈
1

𝑓0
∙ 𝑐𝑜𝑛𝑠𝑡

ℎ = 𝑏 + 𝐷/2

We want small size and a high Q:

So we choose a D less than 12cm so that we 
can choose a larger d and at the same time a 
Larger Q

⭐Notice: Although a larger D will be more likely to bring a higher Q,
It also may make h bigger and make the whole size bigger. 



My design



The end
About this design



Another design 
OF RESONATORS WE MAY BE INTERESTED IN



An RLC-series-resonator driven through a matching network

Coils produced with machines are desirable because the production process is reproducible.
Furthermore, we prefer toroid coils as they guide the magnetic field in their center, making them less 
Sensitive to their environment.



Different designs

1.PCB coils



Different designs

2.wire coils



Different designs

3.Spiral coils



Small size



effective
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The end
THANK YOU


