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Scheme

Idea

continuum

» Matrix isolation technique [J. Chem. Phys. 22, 11

(1954)]
» matrix of inert gas (Ne, para-Hz, CH,)
> Li, Na, K, Rb, Cs embedded in
> first ionization energy [3.89-5.39] eV

—10 —14 2
> Oionizzation ~ 10 —10 cm

> low interaction host-guest—low linewidth broadening
» AXION mass: m, tuned to the 0—1 transition (Ei-Eo)

0 » electron signal: high collection efficienc
B g g y
Matrices parameters
matrix a(A) | Egp(eV) | Wo pe(cm® V71 s71)
Ne ~4.4 | ~13 +1.1 | 600
CH, ~ 8 ~24.5 -0.18 | 100
para— Hy | ~ 3.7 +2
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Apparatus

gas purification

pressure reducer

liquid nitrogen vessel

cryocooler
M@ compressor
vacuum pump N
i
vent/ nif%ogen filler | icryocooler
_____________ § | iduct
i
recirculation
----- pump
>
. thermometer
oxisorb
i
filters vacuum gauge
cold ()
finger
--------------------------- - 6P
PTG no;zle vacuum pump
pressure meter needle valve v

> activated charcoal filter . O, impurities < 5ppb in
» Oxysorb filter Ne and CH,
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Apparatus

crystal growth

> 1W pulse tube He
cryocooler @ 4K

> fine tuning temperature
control

> chamber cleaning &
baking

» Oxysorb filter

> Pchamber (o) 10_8 mbar

growing parameters: "

> Pgrowth ~ 2+ 107° mbar

v

terowth ~ 2 h 25 mm diameter, 2 mm
Taronth ~ 9K thickness crystals

\4

> tannealing ~ 15 min
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Apparatus

electrons injection & collection

tical fib
optical fibre HY
crystal cold head
MCPA c oscilloscope
e
CA
mobile plate s ____6P
nozzle and alkali getter =

bolometer XYZ stages
» Au photocathode in the cold head
> fused silica fibre
» 10ns laser pulses @ 266 nm
> energy up to 1 mJ

» cherge receiver disk or microchannel plate
assembly

lens fibre
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Tests

electrons extraction
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electrons injection and emission
in s-Ne & s-CHj, for different
electric field applied
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Conclusions

conclusions

v

v

v

v

cosmic rays detection in s-Ne & CHy

electrons focusing (test in progress)
tests with silicon detector, channeltron and phospor scintillator (test in progress)

alkali doping and spectroscopy

paper reference
ArXive 1703, 10880 (2017)

did you see
an axion?
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