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Experiments demands higher HV
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chambers (TPCs) are becoming bigger and bigger, and so their
high voltage (HV) requirements!

 HV is delivered to the detector by a HV feedthrough (FT): device

| penetrating a cryostat designed not to cause an electric
breakdown in the cryogen

 Conventional HV FTs need a redesign
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i; Conventional design HV FT

« Often couple a metal with an insulator and have the strongest field

strength located near the end of the ground termination |
e TJo avoid electric breakdown, FTs are sized thanks to E «1/r (E is |
| the electric field, and r distance from central conductor) \*
* Note: higher the biasing voltage (which determines E) the ’
bigger the FT’s outer diameter must be .., |
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'How to make the A
| semi-resistive layer?

| A. PE+carbon blacks (CB): difficult
(non-linear behavior) but possible
to tune resistivity by varying CB
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o Future physics experiments using liguid noble gas time projection g f
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'New Concept: HV Cable FT
i

» Co-extruded multi-layered coaxial cable tabricated with a single

material with a semi-resistive (SR) layer added between the |
insulator and ground ’q
| * SRlayer: .“
e continuously confine the electrostatic field lines |
e can have tunable resistivity and thickness  scpe
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 Parameter space for SR

| layer in a commercial

‘ cable fully made of PE
 Cable biased at -70kV
 Exposed SR lengthis 5"

e Allowed region determined

by maximum allowed field

\ lower than argon electrical

| strength (<108kV/cm) and > (@ cm)

dissipated power below bubble

Results from COMSOL for HV FT's parameter space for

fOrmatiOn (<1 mV/CmZ) resistivity (p) and thickness (dt) of SR PE |
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Current and Future plans ‘
| _ |

| * Tests of a commercially N 4
| available fully PE cable [ |
(no SR layer) are ongoing *

I ¢ Inparallel R&D exploring
‘ the feasibility of options A,

* concentrations and particle sizes. , B, and C are ongoing at
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at different fluencies ¢ could £ ! e Preliminary version of the »

w locally induce SR. Optimization is ¢ | w LV cable ET will be used
| feasible but difficult. SR obtained . /- n the DarkSide program in |
1; via table top vacuum chamber i | 1; DarkSide-Proto (2022)
| Toriradiation _ T r, |« Final version of the HV
| C. Semi-resistive epoxy: commercially | : | | szl BT faracEen ol 2
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