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[ Distortion of energy spectrum (electron attachment effect due to gas purity);

Improvement on experimental sensitivity to the half-life of Ovfif !

I. Track reconstruction with Kalman filter!
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[1] Identification of the principle track;

1 Events near the readout plane and cathode can’t be identified (Radon degassing).

> Electron lifetime : 7, = (n,vy) ; E, = E, xe /™ = F(E,; 29, 7.

> 7 ,is revealed in the degree of trajectory dispersion.
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[3] Fine reconstruction with Kalman filter. 760 22;_ - ok
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State vector ~ Meaqur¢ment noise Secondary Track of Background | The simulated tracks for the same OvB event with different z..
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Bayesian formula: [Qk, Be] = argmax (P(Q;, R: | M) X [mm] » VGGZ0net: a customized VGG16 model for Z. regression.
Y PR R R R v The example of track reconstruction. (

» Features analysis

] Six topological parameters are extracted for signal identification.
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o . . Pearson correlation maps of all the parameters. o(Az): prediction error of VGGZOnet; le: Setting value of electron lifetime;
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Comparation Overall efficiency background counts in 5 yr significance Sensitivity (90% C.L.) . 0'( A Z) I 7, Corrected energy resolution
. 0
vg‘:f( 34.7% 2.4 8.8 2.7 x 1026 yr (cm)  (cm) (cm) (ms) at Qs (o) FWHM
: Infinity 11 - - 3.3
?aersglgf 35.0% 25.3 2.8 9.8 x 1025 yr 2000 11 2015455 10.83 & 0.30 3.4
1800 11 1815 4+53 9.76 £ 0.28 3.5
:;’gfe 23.2% 7.6 33 1.1 x 1026 yr 1600 11 16144+42  8.68 4 0.23 3.6
1400 11 1408 +33 7.57+£0.18 3.7
Table: The Ov B3 half-life sensitivity estimation of PandaX-III based on MC data. 1200 11 1217 +30 654 +0.16 4.0
(] The estimation of the background level is 152 CPY. After the BDT cut, the background rate is 0.48 1000 11 1008 £25 542 £0.13 4.2
CPY. 800 11 809+20 4.354+0.11 4.6
d Assuming 1 t Xenon and (3 mm, 1%), the background rate is 0.11 CPY, pushing the search towards Table: The performance of vertex reconstruction and energy correction based on VGGZ0net in different
background-free regime. electron lifetime scenarios. The corrected energy resolution at () is presented.
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