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LZ collaboration - 38 Institutions: more than 250 scientists, engineers, and technical staff

Black Hills State University
Brookhaven National Laboratory
Brown University

Center for Underground Physics
Edinburgh University

Fermi National Accelerator Lab.
Imperial College London

King’s College London

Lawrence Berkeley National Lab.
Lawrence Livermore National Lab.
LIP Coimbra

Northwestern University
Pennsylvania State University

Royal Holloway University of London
SLAC National Accelerator Lab.
South Dakota School of Mines & Tech
South Dakota Science & Technology
Authority

STFC Rutherford Appleton Lab.
Texas A&M University

University of Albany, SUNY
University of Alabama

University of Bristol

University College London
University of California Berkeley
University of California Davis
University of California Los Angeles
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-Uhiversity of Califi" anta Barbara

University of Liverpool

University of Maryland

University of Massachusetts, Amherst
University of Michigan

University of Oxford

University of Rochester

University of Sheffield
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Fundagdo para a Ciéncia ¢ a Tecnologia

U.S. Department of Energy

® . .
1 Institute for
Office of Science Basic Science

Thanks to our sponsors and

University of Texas at Austin . . . . .
articipating institutes!

University of Wisconsin, Madison P P &
University of Zurich 2

us Europe Asia



Xenon gas

Outgoing

Liquid Xe B Foricle

e LZ waveform example

O+l -

Incoming B
Particle : '

amplitude fphd/ns]

Scintillation signal (S1)

|Detector
Overview

« Principal goal: the direct detection of dark
matter via nuclear recoils

« Scintillation & charge (via
electroluminescence) signals

3D event reconstruction

Run 5529, Event 75402
® S1T @ S2 e SE MPE SPE e Other

Electroluminescence
signal (S2)

200.00 400.00 600.00 £00.00 1000.00 1200.00 1400.00

time [us]



The LZ experiment, NIM A953 (2020)163047

|Detector

TPC

494 TPC PMTs (R11410-
22)

PTFE field cage
4 HV grids to establish:

« drift field
 extraction regions



https://www.sciencedirect.com/science/article/abs/pii/S0168900219314032?via%3Dihub

The LZ experiment, NIM A953 (2020)163047

-:;\\ &8 (‘h‘ - v?

Skin < A
* LXe between TPC & R
inner cryostat vessel / i |

. Instrumented with 131 {
PMTs as veto detectors |



https://www.sciencedirect.com/science/article/abs/pii/S0168900219314032?via%3Dihub

The LZ experiment, NIM A953 (2020)163047

Outer Detector .

« 17 tonnes Gd-loaded
liquid scintillator in acrylic
vessels

« 120 8" PMTs (R5912)

i

LXe Skin

- IXeTPC



https://www.sciencedirect.com/science/article/abs/pii/S0168900219314032?via%3Dihub

The LZ experiment, NIM A953 (2020)163047

|Detector

Circulation System

Storage and Recovery
1 A
"_"’ > Getter Radon Removal |&
Compressors — :
: : Cable
Cable :
Breakout H I————I Breakout _
. . / Xe Vapor\
Liguid v
Weir
Xenon e
I
Tower &
&
™ "T Cahlz © §
Stan
. Q_ ,E 3
5 E e a LXe-TPC S| cathode
E g = 2 High
¥ & g Voltage
b & &
a .E i
HX/ 1 ; 3| TPC PTFE
(TEHEE ] | ; Walls \
B D Cryovalves it \ij
# Water Tank



https://www.sciencedirect.com/science/article/abs/pii/S0168900219314032?via%3Dihub

|Detector
Sanford Underground Research Facility

Sanford Underground

Research Facility
) g
i
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Experiment




|First Science Run

Overview 116 calendar days -> 60 live days
< >
Stable detector conditions: i e | | T Jo
« Temperature =174.1K 8- I i .
- Gas pressure =1.791 bar — 7k : i :: |
* Drift field =193 V/cm 8 f I i |:’H"H ]
- Extraction field = 7.3 kV/cm (in gas) 2 °F ! | !
« >97% PMTs operational 3 °f | I i
P . B <SHE
Continuous purification: [ 17 g 2y | ASHE
« 3.3 t/day through hot getter system g 2§ :%g 3'; 55 i gf:i 5;;
- 1« | =1 |
Engineering run 1_ ....... : _____________ - E?‘E‘.‘i‘.’i‘.‘ff‘i7_1?‘15._+._._._._.H ....... _
e Bias mitigation: analysis cuts developed ot L | | L .
on non-WII\/IP ROI background & 12-2021 01-2022 02-2022 03-2022 04-2022 05-2022

calibration data Electron lifetime 5-8 ms throughout



! https://nest.physics.ucdavis.edu

|First Science Run

TPC Calibrations

L e e L L L B
' CH3T 28 key, Okev, —Hdkev, ... Band fits performed with NEST v2.3.7
425 (B source) Sk.(iv”" e ..a*“i‘-;‘..é""-*fﬁ'fﬂ.‘i::{i
i R X e :. T IR '.“-':E"'-‘.;..;' e e Rt . o
; ALt A et L TR i Photon detection efficiency:
_4.00F : : g1 =0.114 +/- 0.002 phd/photon
=) B
=3 E L .
= 3751 lonization channel gain:
N - A i g2 =471 +/- 1.1 phd/electron
=3.50 -
Q0 B ] . . .
2 i i 99.9% discrimination of beta
3'25;_ ¥ backgrounds under NR band median
i I achieved
3.00 —Zps e E
(757, 0.9keVee 2.9 keVe 5.1 keVee 7.4 keV,e ]
[ 2N Skevy, 15 keV 25 keVp 35 keVy j
2.75 l;.‘f.l 1 I 1 | L 1 1 1 L 1 1 1 1 Il 1 1 1 1 i L | 1 1 I 1 1 1 1 lll 1 Il 1 1
0 10 20 30 40 50 60 70 80
Slc [phd]

10



|First Science Run

Background model

4.50 | I I I I 1 I T I I I 1 1 I 1 1 I 1 1 I i
[ 9.8 ke 60 kc\/m_ 13.4 key i
L 45 o ce i
4.25F keVy = =
400~
a—
o
=
375
QO
@\
N
\§3.50_— :
an SN |
= L\
3.25F |
L\ -
L)\
3.00F §
f// 0.9 keV, 2.9 keV.e 5.1 keV.e 74keVee
¥\ SkeV, 15 keV,, 25 keV,, 35 keV,,
2-75_lllllllllllllllllllIllllllllllllllllll
0 10 20 30 40 50 60 70

Slc [phd]

Backgrounds are modelled using energy
deposit + detector response simulations

80

Source Expected Events
B decays + det ER 218 £+ 36
v ER 27.3 + 1.6
127Xe 9.2 + 0.8
124X e 50+ 1.4
136X e 15.2 4+ 2.4
°B CEvNS 0.15 £ 0.01
Accidentals 1.2 £ 0.3
Subtotal 276 + 36
STAr 0, 291

Detector neutrons
30GeV/c® WIMP

Total

11


https://doi.org/10.1016/j.astropartphys.2020.102480

IFirst Science Run @ events passing all cuts
_ events outside of fiducial volume
Data selection cuts . events vetoed by skin (mostly 127Xe)

o events vetoed by OD
60 live-days, 5.5 t fiducial volume

_I T | L I L L L L | 7T TTT7TTTTT I r7Trr1rrrr171rrrTT I rT 11717 rr1rr1rrT I rTTrTrrTriTT 0
140 2. i
;_ .
120: 1506
100 e ! —
:.o’ i é
Sor |
. ~
T 60k 1 &
i 4600 &
i | a
40 .
20} =800
0 i | | | | | : | . ]
L1 1 L1 11 L1 1111 | I N T I I | | N N T N T I | | N N N N N T O I | | I T O I | 1000
0 202 302 402 502 602 702

Reconstructed 72 [cm?]

Cuts developed using calibration data and sideband regions outside the WIMP ROI .



|First Science Run

Signal acceptance

10 —(
i S— Tfigger |
0.8 =
i ——— + S1 threshold .
I ——— + SS & data analysis cuts |
g‘ 0.6H — 4+ ROI -
) A .
,2 | | I I 1 | | | | | | | [ | | | | | | | | |
2 z ' I : |
Ea‘ 0.4 0.75 F = B
0 E_ | 50% efficiency: —E :
0.2 025 AL .
C I . i
0.00 [N AR H N SRR N T SN ST WA ]
0 2 4 6 8 10
0.0 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 l 1 I 1 1 1 1
0 10 20 30 40 50 60

T 1 1 1 I T T 1 T I T T 1 1 I T T 1 T l T T 1 T I ] T T T l T T T 1

Recoil Energy [kevnr]

70

13



|First Science Run

Final data set

335 events observed
60.3 + 1.2 live days
55+ 0.2 tonnes

Threshold: S1 - 3phd, S2 — 600 phd

log10(S2¢ [phd])

4.50

4.25

P
S
S

i
~J
W

g
W
S

&
\S)
W

3.00

Zs 1D

1

1 1 | B I 1 1 | 1 ] 1 1 1 1 I ] 1 1 T I 1 ] 1 1 l Ll 1 1 1 I ) 1 1 1 I 1 1 1 1 i
s ) 60 ke 13.4 ka . o _
[ Iy 9.8 /\"C\/UC ke Vm» . : L\/W Samutt o Combined ER
L eV, . o i T8 e%ay  background
[ L] . . . o ° .“\\..: 'Y
: * . - 2 = ’.\\o-\.‘. . A 0:. w o :t 0. - s : sources
- oqe ™ o <R

. o . - < S0 00 e .o . )
;— 37 . Py . ‘i .:. ‘: o:“ \‘. e ° o ’ .. ..-...'. ..................... i Flat NR
i Ar . JLIC :: i”\.. ..................................... - Spectrum
* o -, ® S e S T L b bda
L (RN o s o e
[ Se o a Pl les TLth Pl A
: - / E ;’—- -— :«‘ ;:.'“ﬁ@q :
L b/' _
5 l : -
. .
N ]
L)\ 57, ]
: :..'./ /ﬂ :
— l I jf ) —
= |l ¢/ 0.9 keV.. 2.9 keV.. 5.1 keVee 7.4 keV e -
" ’ i
L b S5keV,, [5 keV,, 25 keV 35 keV -
i 1 1 1 1 l 1 1 1 | l 1 1 L 1 l 1 1 1 1 l 1 1 | 1 I 1 1 1 1 l L 1 1 1 l 1 1 1 1 i
0 10 20 30 40 50 60 70 80
14
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|First Science Run

PLR fits
Source Expected Events Fit Result
B decays + Det. ER 215 + 36 222 + 16
v ER 271+ 1.6 27.2 + 1.6
127X e 9.2 + 0.8 9.3 + 0.8
124%e 50+ 1.4 524+ 1.4
136X e 15.1 4+ 2.4 15.2 + 2.4
8B CEvNS 0.14 4+ 0.01 0.15 + 0.01
Accidentals 1.2 + 0.3 1.2 + 0.3
Subtotal 273 + 36 280 + 16
STAr [0, 288] 52553
Detector neutrons 0.010:2 0.070-2
30 GeV/c?* WIMP —~ 0.0796
Total - 333 + 17

Backgrounds within expectations
~25 counts/keVgc/tonne/year

90 _l TTT I TTTT I TTTT I TTTT I LI | TTTT I TTTT l LI | TTTT I TTTT I LU | TTTT I TTTT I TTTT | TTTT I TTTT | TTT |ﬁ
80 - — Solar » ER — (B Decays & Det. ER
C — 136xe == Total background d
70 o — 37Ar W Sys. rate unc. E
- 124xe Sys. & stat. rate unc.
g 60 — 127Xe e Data E
% sol ]
Az S0 =
~ - —
) " ]
= 401 =
O C ]
= ]
M 30k =
20 =
10| =
: | F

0 e

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Reconstructed Energy [keV ]

keVee = Electron-equivalent reconstructed energy
15


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.012010

|First Science Run

'\__,_/1'
9.2 x 10*8 cm? -7
at 36 GeV/c?

1 lllllll 1 |

| | IIIIlIl

-
-
-

—— Observed limit
Median expected sensitivity
Limit before power-constrainf

| I I

WIMP search
« Consistent with background- Cg
only hypothesis 2
S
* Two-sided PLR S
EPJC 81, 907 (2021) S 10F
2 :
3 i
* Power constraint (-10) % i
G. Cowan et al. arxiv/1105.3166 = 4L
= 10
10 "L
10’

http://link.aps.org/supplemental/10.1103/PhysRevlLett.131.041002

10°

WIMP Mass [GeV/c?]

10° 10

16

4


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.041002
https://link.springer.com/article/10.1140/epjc/s10052-021-09655-y
https://arxiv.org/abs/1105.3166

1P Klos, J. Menéndez, D. Gazit, and A. Schwenk Phys Rev. D 88, 083516 (2013)

|First Science Run

WIMP search (spin-dependent)

10
10-39 |
& — 38
g “= 10
= -40 ,§,
510 8
=)
g £ 107
= -41 o
g 107 a
A - =9
s | >
= 0L B = 10
-43 | 1 1 oo 1 1 coo ol 1 1 T N -41
10 10 | L I oo I 1 oo I 1 T T T
10’ 10° 10’ 10° 10' 10” 10° 10*
WIMP Mass [GeV/c?] WIMP Mass [GeV/c?]

Grey uncertainty band represents uncertainty on Xe form factor
17


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.041002

|First Science Run

Searches in the low energy ER band

« Same SR1 data set as WIMP search
« Same cuts & background simulations

« Time dependence added to fit for 37Ar
and ?7Xe

https://tinyurl.com/LZDataReleaseRun1ER

LZ low energy ER paper, Phys. Rev. D 108, 072006 (2023

80- IIIIIIII IIIIIIIIIIIIIII'IIIIIlIIIIIIIIIIIIIIIIIIIIIIII IIIIIIII J
——— Total Background 7

J
(=)
I

———Solar Axion, g,. =4-10712 _

——— Solar v Magnetic Moment, z, =3 - 107! pp
—— Solar v Effective Millicharge, d¢ = 6- 10~ e, —:
——— WIMP Migdal (m, =5 GeV), og; = 1-10~% ]
—— Axion Like Particle (marp =10 keV), g, =9-1074 1
(Same, Using Optimized keV ., Quantity)

N
(=)
|

W
)
I

(8]
S
|

Events/tonne/year/keV .
) I
() (e
| |

9
Reconstructed Energy [keV ]

10 11 12 13

Signal strengths scaled for ease of viewing on same plot

18


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.072006
https://tinyurl.com/LZDataReleaseRun1ER

LZ low energy ER paper, Phys. Rev. D 108, 072006 (2023

|First Science Run

Searches in the low energy ER band

-10

10 T T T T -10 -11
- }1; MASS | | I | . it [ TEXONO 1 ] 0
o i e 1 =
8 oA — E (‘EMI\AA O (6 I)‘\ND 3 10 I ] %
o [_._oElB L KIMS _ _ _ _/_ . _. O I %
S 10" XENON100 . £ I I TEXONO 5
53 E e e N 00 - = LZ 11 I GEMMA 5
o) s PandaX S (2023) ~ =
S E————LLLLAe . S N — I =
e L7 (2023) LUX o 10k 1k 4107 =
g XENONHT g XENONNT E
L 2 N & 3
m 10 F A) Q\ = I &
9 Iy S 9 e
:é - i Red giant % ___(logu_l.ur(_‘lu:lﬁr ___________________ 11 (21653) §
o T 2
Z
10" 5 "'“”I-s | '”““I4' 3 | "'H"Iz ' ”"“'Il T 10" 0"
107 10 10° 100 107 100 10 .
Solar Axion Mass, my [keV/c?]
: ) 4 . . ™
Solar axions Neutrino magnetic moment
* Production in the sun * A non-zero neutrino magnetic moment or
» Interaction in Xe via axio-electric effect effective millicharge would increase the rate
of solar neutrino ER interactions
\ ) k 19 )



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.072006

LZ low energy ER paper, Phys. Rev. D 108, 072006 (2023

|First Science Run

Searches in the low energy ER band

26

T — 107 g
/(/I)F\ IB \ NV ™ C ] i
DarkSide-50 X(gygg;; 1 0'27 3
28k i
10°F XENONIT (S182) &
0™k PandaX-1l | 10'29; LZ (2023) , 3
g e
o0 10'305_ XENONIT (S2 only 7 .
10'3‘; =
14 LZ (2023) 10-32;_ XENONnNT -
10 = : E
] 33[ 1
f ol l I i o0 s 5o . . 107 o . S : L=
100 1()l 10O 101
M arp [keV/c?] Mpp [keV/c?]
(.. : : ) (... )
Axion Like Particles (ALPs) Hidden Photons (HPs)
» (Gauge pseudo-scalar boson from BSM global » (Gauge boson of new ‘dark’ U(1) symmetry
symmetry breaking * Monoenergetic peak in ER spectrum
* Monoenergetic peak in ER spectrum

. /. 20 _J



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.072006

LZ low energy ER paper, Phys. Rev. D 108, 072006 (2023

|[First Science Run "7 Spin-independent !SS(sm.)
WIMP Search with Migdal Effect |
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.072006

LZ WIMP-nucleon EFT constraints, Phys. Rev. D 109, 092003 (2024

|Fi

rst Science Run

Effective Field Theory

log19(S2¢ [phd])

Effective Field Theory (EFT): complete
interaction Lagrangian written in terms of 16
operators, 15 being non-relativistic

log1o(Slc [phd])

[Extended calibration range ]

I L L L 1 1 /| 1 1 A I 1
1.5 . 2.9

logo(S1e [phd])

[Observed data with background model l

22



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.092003

EFT Operator
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.092003

New constraints on ultraheavy dark matter from

the LZ experiment, arXiv:2402.08865 (2024)

|First Science Run

Ultraheavy Dark Matter

Yyw ol
] = - 01 Spin-independent scattering (A* scaling) .18 Spin-independent scattering (No scaling)
...... 25 [ —DEAP] 10 \("hicu"()
10  DAMA 2 ~DAMA -DEAP
R TR XENONIT
E . 510 |
S2 = 10 ______________ =
2 'XENONIT| -2 55
8 . 31 2 10
2 10 2
> 5 S 4
- o . 34 2 10
S 10 i
— Q
S =
(=] ! -26
S1 ' 237 s = 10
Z 107 r ot A
P 28
x S -40 SO | | | 10' | 2 | |
8 11 14 17 20
10 108 1011 1014 1017 102 10 10 10 10 10

DM GeV/c?
DM mass [GeV/c?] mEERIRYe ]

Multiply Interacting Massive . : :
Particles (MIMPs): [SI coherent interactions ] [SI incoherent interactions ]
» Large mass (> 10* GeV/c?)

% High cross section (>10-3! cm?)

) 24



https://arxiv.org/abs/2402.08865
https://arxiv.org/abs/2402.08865

|Outlook
What’s next?

 There’s much more data to come! Planning
for a total 1000 live days (x 17 more exposure
than SR1)

* More physics searches to look forward to,
among them:

* Neutrino physics (OvBp, 8B CEVNS,
Supernova)

Muon flux measurements

* High energy ER searches

2L.Z S2-only and Migdal sensitivity: https://arxiv.org/abs/2101.08753 (2021)

'LZ WIMP search sensitivity paper: Phys. Rev. D 101, 052002 (2020)

3LZ Xe136 OvBP sensitivity: Phys. Rev. C 102, 014602 (2020)
4LZ Xe124 0vBB sensitivity: Phys. Rev. C 104, 065501 (2021)

SI WIMP-nucleon cross section [cm?]

1074

107%

LI I 1 1 L I 1 1 1 I L I
——— LZ sensitivity (1000 livedays) — LUX 2017
(90% CL one-sided) PandaX-4T 2021

| 1o expected —— XENONNT 2023
\ +20 expected — 1.7 2022
A
E
E

lIIIII 1

llllll

10

100
WIMP mass [GeV/c?]

1000
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.052002
https://arxiv.org/abs/2101.08753
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.102.014602
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.104.065501

INext Generation sestelesssces
LRI \
Towards XLZD sssssiseses -
. MOU between LZ, XENON, DARWIN
signed in 2021 XENON

« ~60-80t active target liquid xenon detector

o https://xlzd.org/
« White paper (2203.02309)

26



https://xlzd.org/
https://arxiv.org/abs/2203.02309

https://Iz.Ibl.gov/
@lzdarkmatter

we O ,‘«» -

All LZ systems are performing well, and backgrounds are within expectations

« Short engineering run has produced world-leading WIMP limits and other
competitive dark matter constraints
* Much more to come for LZ:
« Ultimately planning for 1000 live-days
« Many more physics searches

Beyond LZ: planning next generation detector with XLZD consortium



|Backup
: Single -scatter neutron tagging

Neutron taggmg efficiency: 89+3%
® b ® 190 A [
- Background data < || AmlLi calibration R R "
z Cf252 spontaneous fission neutron source S 90F W e ORI Fessvore some
g " | | 2 B /«"/

: 2.2 MeV H- 8.5 MeV 155Gd T | A G —
1 ; / capture peak ~ capture . |

endpoint 70

Pz

107"

60

AmLi Source Position

T HHI‘

—I— Z=10cm
10° = 504{ —4— Z=80cm
~ Preliminary [ Z =150 cm
1 1 1 1 | 1 ! [ 1 | 1 1 1 | I 1 1 1 ‘ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 500 000 1500 2000 2500 409 200 400 600 800 1000 1200 1400
OD Pulse Area (phe) .
OD Veto Window (us)

* Neutron capture on Gd produces gamma  OD neutron tagging settings

emission of up to 8.5 MeV e >200 keV
* Time delay between neutron scatter in LXe « At<1200 ps
and capture is O(0.1-1 ms) . Live-time hit: 5%

« Skin can detect proton recoil/Gd-capture
gammas 28



'RA. Rledmann R. Purtschert, Environ. Sci. Technol. (2011)45(20) 8656-8664

|Backup Background Determination for the LUX-ZEPLIN (LZ) Dark Matter Experiment, Phys. Rev. D 108, 012010 (2023)

37 Ar

* 37Aris a significant background in early LZ 7 U | | | | | :

_ D 45F =

data (t,, = 35 d) Z 3 + Data E

* Occurs naturally in atmosphere via e.g. g +0 F 1 Flat :

Ca(n,a)Ar", but suppressed during Xe 5 3 Flat+Exp

purification by charcoal chromatography E >0 E

. . O 25 =

* Produced by cosmic spallation of natural 2 : :

xenon ‘Z 20 3 ;

- 15 3

* Estimating exposure during transport allows § ok £
calculation of expected activity £ 05 3 +

> We expect ~100 decays of 3’Ar in SR1 = Gob +

0 20 40 60 80 100

. . 2
with a large uncertainty. Days since the start of SR1

29


https://arxiv.org/abs/2201.02858

Background Determination for the LUX-ZEPLIN (LZ) Dark Matter Experiment, Phys. Rev. D 108, 012010 (2023)

|Backup i
RadOn 10° —
« Naked 2'*Pb B-decays are the main WIMP background § 10°
* Rn emanating from detector materials into TPC xenon :
. Consl_,\:trair;] ﬁ_—dectay rgte with two methods: 31)0_00 B A
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|Backup
Accidental coincidences

» [Isolated S1s & S2s can accidentally combine to
form WIMP ROI events

« Data quality cuts successfully developed to
address this background

« To construct PDF, stitch isolated raw pulses
together for fake events. Normalised using events
with unphysical drift time
(i.e. drift time > TPC height)

logip(cS2 [phd])

 Expect 1.2 £0.3 events in SR1

Accidental coincidence PDF

cS1 [phd]
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Limit shape
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Downward fluctuation in the observed upper limit (pink ellipse) is a result of the
deficiency of events under the Ar-37 population (

)

Calibration (both DD and CH3T) and Xe127 M-shell counts (green ellipse) in
this region are as expected with our signal acceptance model.
=> Deficit in WIMP search data appears consistent with under-fluctuation
of background.
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