HHV Feedthroughs in NEXT




NEXT-Concept

TRACKING PLANE (SiPMs)
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A NEXT OBJECTIVES:
A RADIOPURE 5104 COUN'TS /(KEV KG Y)

® ENERGY RESOLUTION <1% (FWHM @
Qss)

2 TOPOLOGY: IDENTIFY ELECTRON
END-POINT (BILLOB)

1 B (BKG) 2 B (SIGNAL)

& Operates with GXe
A clectron excites and ionizes Xe
& cxcited Xe emit scintillation light (S1)

A clectrons from ionization drift

A clectrons in the electroluminiscence (K1)
mesh excite Xe and produce photons (S2)

IDEALIZATION OF BBoN EVEN'T:
2 ELECTRONS THAT FORM A TRACK
WITH TWO ‘BLOBS’ (LARGE ENERGY
DEPOSITION) AT THE END-POINTS
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NEXT-DEMO HHV
requirements

@ Gate Voltage: 20kV. Electric Field = 40kV/cm
@ Drift Field: [300-1000] V/cm

@ \/oltage difference Gate-Cathode = 30kV
@ Cathode Voltage: 20kV+ 30kV = 50kV
@ Normal operation: 12kV+15kV = 27kV
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PHOSPHOR BRONZE]

(POLYETHYLENE

FEEDTHROUGH DESIGN




Tell-tale port

FEEDTHROUGH ASSEMBLY




NEXT-DEMO Spark test

@ C. Sofka @ IFIC




CATHODE SPARK TEST:
SPARKS WITHOUT THE
FIELD CAGE.

SPARKS STARTED
@36KV

NEXT-DEMO SPARK TEST




GATE SPARK TEST:
SPARKS WITHOUT THE
FIELD CAGE OR MESH.
- — + SPARKS STARTED
-2490~" -0000 '~ . A @25KV

NEXT-DEMO SPARK TEST




NEXT-DEMO SPARK
lest results

@ Some carbon tracks in the feedthrough
@ Gate: 20kV
@ Cathode Voltage: 45kV




NEXT-DEMO SPARK TEST RESULTS
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NEXT next steps
NEW (NEXT-White

Detector with ~10kg of enriched
Xe to operate in Canfranc

In memoriam of J. White
(http://next.ific.uv.es/next/index.php?start=38)
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Detector



http://next.ific.uv.es/next/index.php?start=8
http://next.ific.uv.es/next/index.php?start=8

NEW Feedthrougns

s
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<10 MILLIMITERS FROM THE
COPPER SHIELD.

15



NEW vs 100 detectors

NEW NEXT-100

Length 50 cm 120 cm

Drift Field 300-600 V/cm 300V/cm

Gate ~20 kV ~20kV

Cathode Voltage 35-50 kV ~60kV




NEXT-100 HHV
requirements

@ Gate Voltage: 20kV.
@ Drift Field: 300 V/cm

@ \/oltage difference Gate-Cathode ~40kV
@ Cathode Voltage: 20kV+ 40kV = 60kV




Conclusions

@ DEMO detector operating for 2 years with-out
major problems.

@ Similar design could be used for NEXT-100.

@ NEW detector to be installed in Canfranc, final
design to be tested there.
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