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MOTIVATION GLOBAL FITS TO THE WORLD’S DATA TESTING ALTERNATIVE MODELS
Liquid xenon is currently of great interest as an active medium in the detection and Alternative models of nuclear recoil quenching are also incorporated into the global fit
measurement of ionizing radiation. Applications under study include research in T T e — framework for comparison. In the literature, the quenching factor L has been investi-
direct dark matter detection, neutrino physics, nuclear non-proliferation, and medical —totezus aniion gated from several theoretical perspectives, and alternatives to Lindhard’s theory have
imaging. Due to the wide application of the technique, it is important to develop a ol [ herle20s2roviom | been proposed for liquid xenon at low energies.
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Thomas.Imel recombination model N | o eeven | e e In these two figures, we study the effect of two alternatives described in Bezrukov et
o2f NON\L 0 Le aosoviem] . TS al. (2011). These models, due to Ziegler et al. (red) Lenz and Jensen (green), differ
PR N N : 8.8 from Lindhard (blue) in that they use different theoretical expressions for the nuclear
s NS | L Bl A stopping power. They are modified such that an overall constant factor is allowed to
=7 NN o o 00620 | +0.0056 float to fit them to the global dataset. We find that these alternatives fit the data with a
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qUENChIng 1s appiied. Quanta are split initially Flectron/ion pairs recombine to The model is constrained using three categories of data sets that each consist of multiple global framework, this predicts too few L | 27 ;
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I kg The exciton-to-ion ratio Imel box model is implemented at measurements of yields in liquid xenon: quanta (N, too .sma ). owever, 1 .
T 1+kg differs between ER and this stage, as well as Penning . . . . can be brought into agreement by ad- -l £
NR. quenching of photons, f,. 1. The absolute NR charge yield, Q,, is constrained using twelve measurements ditionally assuming a lower value for ;
across different energies at a range of electric fields W. Our model assumes W = 13.7eV | | |
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We make the variables N., /N; and ¢ explicit functions of field and energy. In addition, . , , . JETE DY @8] 5 .
o , : . 3. Overall constraints on both are using measurements of the ratio of charge to light is within twice the experimental uncer-
we allow the k factor in Lindhard’s theory and a and 3 from the Penning quenching , , . .
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formula to tloat freely in the fit. In order to allow continuous calculation of yields down
to zero field, we introduce a nuisance parameter I, which we interpret as the effective In total, there are 327 data points included in the fit, and the fit yields x2_, = 1.33
/ Y, re . .

field with no external drift field applied.

. . . | Fitting is accomplished using global cost functions of the form: SUMMARY
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In the above, F' is the applied drift field 7
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