Thermal conductance and high frequency properties of cryogenic PB-26

normal or superconucting semi-rigid coaxial cables in a range of 1 and 8 K

[ ]
Akihiro Kushino (Kurume University, Japan). Soichi Kasai (COAX.COLTD., Japan) 2 REKAZF £ J COAXCO,LTD. it
Masahiro Ukibe (AIST, Japan), Masataka Ohkubo (AIST, TAPAN) orome uniersy ”’f;gfggnﬁ”g?“”

The semi-rigid cable is a kind of coaxial cable with seamless outer electrical conductor shielding center conductor through dielectric.

We have developed some types of thin semi-rigid coaxial cables for low temperature experiments, and report performances of $0.86 mm samples.
- low thermal conductance and moderate attenuation by normal metals with relatively low cost g
* low thermal conductance and quite small attenuation employing superconductors
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Semi-rigid coaxial cables -preparation- Samples for evaluation
. . Sample name Center conductor Cuter conductor
« outer conductor as annealed di dr:;‘l'“gg'w'?h " (center - outer) outer diameter: 0.20mm outer diameter: 0.86mm
(] ( ies & lubricant oi BeCu - BeCu BeCu (beryllium- copper) BeCu
+ dielectric tubing ‘ brass- brass brass brass
(PTFE: polytetrafluoroethylene in this work) aging CuNi - CuNi CuNi (cupro-nickel) CuNi
— to release SUS - SUS SUS304 (stainless-steel) 5US304
* thin wire f?" center conductor stress in PTFE CuNi (Ag) - CuNi silver (3um thickness) plating CuNi CuNi
/ SUS (Ag) -SUS silver (3um thickness) plating SUS304 SUS304
Nb - Nb Nb Nb
s#silver plating on normal center - - R, N
conductor when reduction of NbTi - NbTi NbTi (niobium-titanium) NbTi
attenuation is needed NbTi - CuNi NbTi CuNi

BeCu: €17200, brass: €2600, CuNi: C7150, NbTi: Nb-47w1%Ti
Refrigerator for cable evaluation

GM cryacooler (Iwatani HEOS)

magnet current source Measurement -thermal conductance-
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4 NbTi wires FRP
T R TR R TR RIS - ~40cm ($0.1mm, L=Im)  frame
Measurement -attenuation- network analyzer
a: attenuation per length [dB/m] & relative permittivity of PTFE
Cu block for anchor pp: resistivity of outer conductor

- 1.99 pq : resistivity of center conductor
ISUH\P'G: (L=1m) \ 3K sTag‘e a[dB/m]= 7log(bﬁ) \/?(\/ZT + \/gTJ D: outer diameter of outer conductor

] J d: diameter of center conductor
. 102 5- tand: dielectric loss tangent
SMA ~ \_QQQQQJ +9.09x10 ‘/Zmn f f: frequency (MHz)
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