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TRISTAN: A novel detector for searching keV-sterile neutrinos at the 

KATRIN experiment
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gaseous tritium source with

up to 1011 decays per second

Search for new particles in ɓ-decay

light active neutrino

heavy sterile neutrino

New detector required for high rate 

ɓ-spectroscopy: TRISTAN

detector

ÅHigh rate capability (total 108 cps)

ÅGood intrinsic energy resolution

ETTORE ASICSDD pixel DAQ system

Challenges:

ÅScaling to focal plane array (>1000 pixels)

ÅElectron spectroscopy (thin deadlayer)

ÅDifficult environment (UHV, magnetic fields etc.)
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10% to 90%

risetime: ~50ns

Preamplifier: 

ETTORE, 12-channel 

low noise ASIC

Si escape peak
55Fe X-rays for calibration

backscattering tail

main peak FWHM: 350 eV

�ÆBetter electrical separation between 

readout lines needed

Hot-cathode electron source setup 

Precise measurement of electron 

response is very important for TRISTAN

50 ɛm tantalum wire

U = -16 kV

U = 0 kV

Charge sharing events in an 55Fe measurement

Ådifferential effect within vertical readout columns

pixel border

Epixel A Epixel B

ɖ= Epixel A / (Epixel B +Epixel B)

Distribution of splitting ratio ɖ

Milestones:

�9First successful operation of a 47-pixel 

detector module

ÅNext step: Operation of a full 166-pixel

detector module

First operation of a 47-pixel module

ÅNo significant charge is lost at saddle point 

between pixels

ÅMeasured Gaussian charge cloud size: ~ 14ɛm 

crosstalk

Multi-pixel-effect: Charge Sharing

Multi-pixel-effect: Crosstalk

physical event

detector
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KATRIN experiment

Measured spectrum at U = -16 kV
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