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New EMMA measurements
including neutrons

Our experiment

at the depth of 210 m.w.e.

349-dayH 565 kg Pb target“ run

166-day background run
736-pixel tracking detectors

14 3He neutron detectors

2 large-area scintillators
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Prellminary interpretation
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New EMMA measurements
including neutrons

NMDS NEMESIS Efficiency
2002 2021 ratio
Efficiency = 23.2(2)% Efficiency = 8(2)% 2.9(7)
Neutron multiplicity WIMP Statistical Neutron multiplici WIMP
plicity e
mass significance mass* Multphuty
Measured Actual GeV/c2 (0) Measured Actual GeV/c2 ratio
23(1) 99(4) ~12 3.6 7.7(3) 102(26) ~13 3.0(2)
33(2) 140(9) ~18 1.5 11.0(6) 146(36) ~18 3.0(2)
47(3) 202(13) ~25 1.8 14.0(4) 185(46) ~23 3.4(3)

*T. Ward, “Radiation Gauge Theory in an Extended Standard Model: Dark Matter,
Dark Energy and Higgs Sectors”, in preparation



Future plans

3t of Pb bricks

for NEMESIS-DM target

Confirmation m
of the observed anomalies

at above 50 |level NiME S‘I 5

New EMMA measurements
including neutrons

NEMESIS-DM

-E_ * Larger targets (Pb and Cu)
* More neutron detectors

e Better muon suppression
 Better scintillator coverage

ASAP, commissioning Fall 2022
first results Spring 2023
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 DM-like anomalies in neutron multiplicity spectra
# 394 - this poster

* Detection & simulations of p-induced neutrons

NEMESIS # 597 by M. Kasztelan et al.
High-multiplicity neutron events registered by

NEMESIS experiment

* Neutron yields

# 622 by K. Jedrzejczak et al.
First muon-induced neutron yields from NEMESIS

experiment

posters




L O

New EMMA measurements
including neutrons

-' mwwm




NEMES!S
* — \

New EMMA measurements
‘ including neutrons

= 2
- [
~ e |
j 4] g
&= — ; :[“ g oy
d-‘ )

- g B
o4
wged,



W. H. Trzaska,** T. Enquist,” K. Jedrzejczak,” J. Joutsenvaara,’ M. Kasztelan,”
0. Kotavaara,’ P. Kuusiniemi, K. K. Loo,’ J. Orzechowski,” J. Puputti,? A. Sobkow,”
M. Slupecki, J. Szabelski,” I. Usoskin® and T. E. Ward*"
“Department of Physics, University of Jyviskyld, P.O. Box 35, FI-40014 University of Jyvaskyla, Finland
b Cosmic ry, National Centre. 90-137 Lodz ul.
5, 90-137 Léds, Poland
“University of Oulu, Sodankyli Geophysical Observatory, P.0. Box 3000, FIN-99600 Sodankyl, Finland
4 University of Oulu, Kerttu Saalasti Institute, Pajatie 5, 85500 Nivala, Finland
“Helsinki Institute of Physics (HIP), P.O. Box 64, 00014 University of Helsinki, Finland
/ Institut fiir Physik (IPH), -Universitiit Mainz (JGU),
Germany
SHigh Energy Physics (HEP), U.S. Department of Energy, SC-25/Germantown Building, 1000
Independence Ave., SW, Washington, D.C., 20585, United States
"TechSource, Santa Fe, NM, United States
E-mail: wladyslaw.h.trzaska@jyu. fi

7, 55128 Mainz,

<€3

d sy
HELSINKI
INSTITUTE OF
N AVASKYLAN YLIOPISTO
UNIVERSITY OF JYVASKYLA TSECul&—EIQSOHaRgE PHYSICS uvERSITY

<:><:> NEMESIS

. T

New EMMA measurements
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Our experiment

at the depth of 210 m.w.e.

* 349-day| 565 kg Pb target| run

* 166-day background run

* 736-pixel tracking detectors

* 14 3He neutron detectors

* 2 large-area scintillators
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Neutron multiplicity spectra

New EMMA measurements
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NMDS NEMESIS Efficiency

2002 2021 ratio

Efficiency = 23.2(2)% Efficiency = 8(2)% 2.9(7)
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*T. Ward, “Radiation Gauge Theory in an Extended Standard Model: Dark Matter,
Dark Energy and Higgs Sectors”, in preparation
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New EMMA measurements.
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NEMESIS-DM

* Larger targets (Pb and Cu)
* More neutron detectors

* Better muon suppression

* Better scintillator coverage
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ASAP, commissioning Fall 2022
first results Spring 2023
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New EMMA measurements
including neutrons

* DM-like anomalies in neutron multiplicity spectra
#394 - this poster

* Detection & simulations of p-induced neutrons
#597 by M. Kasztelan et al.
High-multiplicity neutron events registered by
NEMESIS experiment

* Neutron yields

#622 by K. Jedrzejczak et al.
First muon-induced neutron yields from NEMESIS
experiment



