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Motivation

Figure: Integrated CEvNS rate on different
noble elements [1]
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Dual Phase vs Single Phase

Figure: Left: LZ dual phase detector. Right: Principle of a single phase detector (Qing
Lin arXiv: 2102.06903)
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Dual Phase vs Single Phase

Figure: Estimated CE�NS rate per electron
on LXe [1]
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Can a single phase design
mitigate this background?
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Single Phase Design

SOLIDWORKS Educational Product. For Instructional Use Only.

a
b

c d
e

f

g

h

i

H2H1

Figure: Left: Design of our cylindrical LXe detector. Right: Our detector while installing
a 10�m diameter anode. One of the PMTs was shorted to the cathode, so the cathode
was grounded in this run.
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Cs137 Calibration Waveform

Figure: Waveform for a Cs137 event for 3kV anode and grounded cathode. S1
highlighted in red, S2 highlighted in blue.
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Cs137 Calibration Data Selection: z-Cut

Figure: Left: Asymmetry vs S2 area distribution. Right: Electron cloud tracks through r
and z.

Asymmetry =
S2top 4�S2bottom 4
S2top 4+S2bottom 4

z
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Cs137 Calibration Data Selection

Figure: Cs137 selection boundary for a 3000V anode
and grounded cathode.
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�7�`�Q�KP(r jtd)

�.�`���r � �7�`�Q�KP(� jr )

�a���K�T�H�2z �m�M�B�7�Q�`�K�H�v

�.�`���r �2�H�2�+�i�`�B�+ �}�2�H�/ �7�`�Q�K �*�P�J�a�P�G
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n
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� = �
v �-� = 1

n� �- �b�Q� = 1
n�v

���b�b�m�K�T�i�B�Q�M�,�A�7f �?���b �M�Q�2�t�T�H�B�+�B�i�i�B�K�2 �/�2�T�2�M�/�2�M�+�2�- ���M�/f �B�b �/�2�T�2�M�/�2�M�i �Q�M�H�v
�Q�M �p�2�H�Q�+�B�i�B�2�b�- �i�?�2�M~E ���M�/n ���`�2 �+�Q�m�T�H�2�/ �i�Q�;�2�i�?�2�` ���M�/ �Q�M�H�v �b�?�Q�r �m�T ���b~E/ n�-
�i�?�2 �`�2�/�m�+�2�/ �2�H�2�+�i�`�B�+ �}�2�H�/

�A�7 �� �H�B�[�m�B�/ �B�b �i�Q �#�2 �i�`�2���i�2�/ ���b �� �/�2�M�b�2 �;���b�- �i�?�2�M �� �;���b �r�B�i�? �2�H�2�+�i�`�B�+ �}�2�H�/~E ���M�/
�/�2�M�b�B�i�vnliq �b�?�Q�m�H�/ �?���p�2 �i�?�2 �i�?�2 �b���K�2f ���b �� �;���b �r�B�i�? �}�2�H�/~E n gas

n liq

f �+���M �#�2 �B�M�i�2�;�`���i�2�/ �i�Q �Q�#�i���B�M �i�?�2 �2�M�2�`�;�v �/�B�b�i�`�B�#�m�i�B�Q�MF (� )�- ���M�/ �B�7 �i�?�2
�2�H�2�+�i�`�Q�M �2�M�2�`�;�v �/�B�b�i�`�B�#�m�i�B�Q�M�b ���`�2 �i�?�2 �b���K�2�- �i�?�2�M �i�?�2 �T�`�Q�#���#�B�H�B�i�v �Q�7 �T�`�Q�/�m�+�B�M�;
���M �2�t�+�B�i���i�B�Q�M �+�Q�H�H�B�b�B�Q�M �B�b �i�?�2 �b���K�2 ���b �r�2�H�H

�h�?�2�`�2�7�Q�`�2�- �i�?�2 ���p�2�`���;�2 �M�m�K�#�2�` �Q�7 �+�Q�H�H�B�b�B�Q�M�b �7�Q�` �;���b�2�b �Q�7 �i�?�2 �b���K�2
�`�2�/�m�+�2�/ �2�H�2�+�i�`�B�+ �}�2�H�/ �r�B�H�H �b�+���H�2 ���b �i�?�2 �/�2�M�b�B�i�v

�"�Q�H�i�x�K���M�M �i�`���M�b�T�Q�`�i �2�[�m���i�B�Q�M �B�b �b�Q�H�p�2�/ �#�v �:���_�6�A�1�G�.�Y�Y�- �r�?�B�+�? �B�b �7���b�i�2�` �7�Q�`
�H�Q�r�2�` �/�2�M�b�B�i�v �;���b�2�b

�C�B���M�v���M�; �Z�B �U�l�*�a�.�V �l�*�a�. �L�Q�p�2�K�#�2�` �k�N�- �k�y�k�k �R�d �f �k�j



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

A (developing) Model for Liquid Phase Electroluminescence

Figure: Photon yields for different anode diameters with a 3.5mm surrounding gate
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Future Steps: A High Light Collection Design

Figure: NUXE 3̃kg prototype proposed
design, drawing by Haiwen Xu
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