New Results from the
Axion Dark Matter Experiment

Rencontres de Moriond

Nathan Woollett
I\/Ial‘Ch 14’ 2018 On behalf of the ADMXollaboration

LLNL-PRES-747684 B Lawrence Livermore

This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore 1
National Laboratory under contract DE-AC52-07NA27344. Lawrence Livermore National Security, LLC Natlonal Laboratory




Strong CP Problem
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Strong CP Problem

A Peccei and Quinn introduced their solution to
the strong CP Problem In 1977. It promotes the A r LN 6 &
CRviolatingterm' 12 ©6S A G Qa )/OFQ @V | YA

field.

A Theadditionalfield hasan associategpseudo
goldstone bosonthe axion.

A The axion has a twieoson interaction and is r
therefore searched viatwo photon interaction.

o 'Q - Axion photon coupling
f Q ¢ H 700 Ec Electric field
B ¢ Magnetic field
. oG Axion Field
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Axion Parameter Space
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Axion Summary

General Propertes

A Provides a natural solution to the A Low mass.
strong CP problem. A Weakly coupled to Standard
A In the 108-102eV range also Model.
provides a dark matter candidate. A Stableparticle.
A Fundamental pseudscalar
particle.

Photon Coupling Mass and Couplings

A Couples to two photons via a A Genericallytt & "Q © pIQ
Primakoffconversion.

A Magnetic fields facilitate the PTTQW & PTTQ®
conversion from axion to photons.
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Haloscopes
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Scanning Masses
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Finding a Signal

Combined SNR
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A To calibrate the detector a
WaeyuiKSGAO FEAZ2YQ
Injected into the cavity. This both
verified the electronics and the
analysis procedure.

A KSVZ axions produce a clear

signal.

A DFSZ axions are not visible in the

raw spectra but combining spectra
over all observations reveals the
peak.
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Signal Strength

A Integration timedepends on the
experimental cadence

A The signal to noise ratio is given ) :
J J A Setby step size and operational

by the Dickie Radiometer

equation. frequency.
~ ____ A Currently limited to the
o L’)O (; C‘) range of minutes.
Q Y¢ \ Y'Q
A Noise temperaturés the sum A Axion poweiis proportionalto:
of the thermal noise and A Cavity characteristics
amplifier noise. A Magneticfield
A resonant mode
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Signal Strength

A Integration timedepends on the
experimental cadence
A Setby step size and operational

A The signal to noise ratio is given
by the Dickie Radiometer

equation. frequency.
~ A Currently limited to the
v U range of minutes.
v Q°
A Noise temperaturds the sum A Axion powelis proportionatto:
of the thermal noise and A Cavity characteristics
amplifier noise. A Magneticfield
o~ A resonant mode
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Signal Strength

A Integration timedepends on the
experimental cadence

A The signal to noise ratio is given ) :
J J A Setby step size and operational

by the Dickie Radiometer

equation. frequency.
~ ____ A Currently limited to the
Y L’)C') = C ¢  range of minutes.
L Q7Y |YQ
A Noise temperaturds the sum A Axion poweriis proportionalto:
of the thermal noise and A Cavity characteristics
amplifier noise. A Magneticfield
e A resonant mode
Y G b DI O0AI o a am cml
EUO®AN &, VOE'CO WUVAA® | AA

. . (8
@ Lawrence Livermore National Laboratory N A‘S‘@i\ 11
LLN National Nuctear Security Administration

L-PRES-747684



Form Factor

TMO011

., (. 'QaOgd)
TTAAGE Qw

A The cavity form factor is a function
of the mode structure of the
cavity.

A TMO010 has the maximum form
factor of ~0.7.

A The majority of modes have a
negligible form factor.

A Due to the tuning rod ADMX
typically achieves ~0.4
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Signal Strength

A Integration timedepends on the
experimental cadence

A Setby step size and operational
frequency.

A The signal to noise ratio is given
by the Dickie Radiometer
equation.

~ ____ A Currently limited to the
Y L’)C’) = C O range of minutes.
\

YQ
A Noise temperaturés the sum A Axion poweiis proportionalto:

of the thermal noise and A Cavity characteristics
amplifier noise. A Magneticfield

A resonant mode
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Cryogenics

A Cryocooler
1 Actively coolsipperstageto 40K.
1 Firstheatsinkingstage.

A LHeBath to cool secondary magnet

A Two 1K pots

1 Large 1K pot for the shielding,
gearbox and electricals.

1 Small 1K pot fobil Fridge

A Dilfridge was custom built by Janis
Research Company

1 800 pW of cooling at 100K
1 Cools the resonator anaimplifiers.
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