Improving LArTPC Performance with Photo-lonizing Dopants
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(Lxe/ LAr)TPC Issue: . o EXO-200 Collaboration
MeV—Scale eﬂergy depOS|tS eXh|b|t a 2.615 MeV Photon from 228Th
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strong anti-correlation between the light

and charge signals £

Addressed by utilizing a precise light measurement

to augment the g

charge measurement (EXO-200, LArIAT) = +* INDF=0.99

Large photo-cathode coverage can be challenging 125 130 135 140

and expensive in massive LArTPCs electron count (10°)
Concept: Use photo-ionizing dopants to Nuclli;:sg%?é“gtg ?f&ihﬁ
convert light into charge a0 . ICARUS Collaboration

 Chemical that is ionized by scintillation light

e Breaks anti-correlation and enable a more
precise ionization-only energy measurement

Historical Context: Originally proposed for - A oo
LAr calorimeters() and tested in a 3-ton ICARUS TPC m ssppm
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Benefits and Challenges

Nucl Intrdm Methods \Phy_ »;
Res. B 355, 660 (1995).

e [he conversion of light to charge a1 errn ] CARUS Collaboration
. Breaks antl_correlatlon Of |Ight and Charge (\g ; :z:.” ............... & 0 . 3.5pme;MG ~—?

* Move from isotropic light to directional charge é j:: | e
 (Creates a more linear detector response 1ot} "““‘"g" ...........
when large amounts of energy are deposited 0100E 101520253035

dE/dx (MeV/cm)

* Without light one needs to establish

. A. Lister, PhD Thesis
the TO using aspects of the charge
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* One method for doing this would be to o 18- D=6ty 7
leverage the diffusion of the charge to % 1.6 7
estimate the origin of the charge in the drift 27 7
direction s + 7
. : © 08 , .
* Already demonstrated in 35-ton experiment S o6k /
(T. K. Warburton, PhD Thesis) -'é 0abs
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