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Tritium Laboratory Karlsruhe (TLK) overview
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Tritium (®H or T) key data

* rare isotope of hydrogen
* half life t;,, = 12.33 years

e TLK was commissioned with tritium in 1993

* Experimental area of 1200 m? and a total glove

* Reliable infrastructure for storage, purification, .
Isotope separation and accountancy

TLK currently holds a licence for 40 g of 3H
(1.4-10%°% Bq, highest-licenced civil tritium
laboratory), 1019 Bq 83Rb for calibration and

~

TLK’s unique closed tritium loop
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TriIADe gas volume (DN100 CF) TRAMPEL LARA / uRA Pumps

How does a non- “1|,
tritium compatible
pump perform at
>1 kgly 3H
throughput?

Calibration gas samples of all six
Isotopologues (H,, D,, T,, HD, HT,
DT) in thermal equilibrium for in-situ
characterization over wide pressure

Providing expertise to the community

Industrial collaborations Scientific collaborations

and concentration ranges

Cold hydrogen isotopologues (~10K to >300 K)

* Long term testing
of a hermetic all-
metal scroll
pump. Suitable
for 3H and high

purity gas -
applications. Ul quared

 Ultra-high resolution spectroscopy of mole-
cular tritium for testing QED and BSM
physics, with Vrije Universiteit Amsterdam

 Tritium loading into pCalorimeters for
metrology of the beta spectrum
with University of Heidelberg

« Testing and assisting
In development of a
tritium compatible
Raman head
with fibre

 Tritium depth profiling
with University of Toyama

« Sharing expertise with future tritium neutrino experiments
such as PROJECT 8 or PTOLEMY

/\A/\ SPECTRA
SOLUTIONS, INC.
v I‘nnuvat‘ron through Spectroscopy

 |sotope and ortho para
separation (e.g. cryogenic
distillation, GC)

* Dynamic processes like
chemical and ortho para
equilibration with and
without catalysis

« Study of solid, liquid and
gaseous hydrogen and
molecular interactions

coupling.
DN16CF

Operation site for large scale next generation neutrino experiment

The KArlsruhe TRItium Neutrino experiment

TLK was chosen because of closed tritium cycle
High throughput of 40 g/day pure (>97 %) 3H
Unmatched gaseous source stability of < 0.1%

Complex “Tritium Loop” system, equipped with
= 220 sensors and = 50 pumps, connects the
tritium related components along the 35m long
STS section

Full integration into TLK's infrastructure

KIT — The Research University in the Helmholtz Association



