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Analytical transmission line model

Analytical transmission line model

Inter-filter spacing

High-Q microstrip THz filters

C-shaped resonatorRing resonator H-shaped resonator
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• Microstrip THz resonators with 𝑹 = Τ𝒇 𝜟𝒇 = 𝑸𝒍 ≃ 𝟓𝟎𝟎 operative over an octave.

• On 300 nm thick PECVD a-Si → Low loss (𝑸𝒊~𝟏𝟎
𝟒)

→ Posters by K. Kouwenhoven and S. Hähnle.

Isolated filter FB configuration
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vs.

2’’ (our code)
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𝒊𝒕𝒉 filter
Shunt resonator @𝑓0,𝑖
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Trx. line to next filter

…

……𝟏 𝟐

𝒊

← to antenna → to termination

detector detector

↓ to detector 𝑖

☺ Extremely low reflections 

off-resonance

☺ Spurious resonance 

outside the band

☺ Low reflections off-

resonance

☺ No spurious resonances 

in the band

☺ Low reflections off-

resonance

 Spurious resonance next 

to the intended one

✓

Allow for a large tomographic view of the early

Universe from an instrument on-chip
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Far-InfraRed

(0.3 - 20 THz)
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𝑧 =
𝑓0 − 𝑓𝑜𝑏𝑠
𝑓𝑜𝑏𝑠

Octave band microstrip THz filterbank

→ Presentation by A. Endo on Friday at 15:30

ASTE telescope

Atacama desert

Filterbank

Readout

MKIDs

MKIDs

H-shaped THz filters Staggered island-coupled MKIDs

Lens

antenna

• Double-sided filterbank

• Interleaved MKIDs

Constant resolution 𝑅

• Instantanenous BW: 220 − 440 GHz

• Number of  spectral channels: 347

• Constant spectral Resolution: 𝑅 ≃ 400

Enabled by:

• H-shaped microstrip resonators

• Low-loss a-Si

• Efficient analytical model simulations
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[Adapted from D. Obreschkow, et al.,

10.1088/0004-637X/703/2/1890 ]
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Sub-optimal filters

42 × 14 mm2


