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Outline

– Interaction of the Axion Wind with a magnetized sample

– Search for Solar Axion emitted in M1 transitions of the Sun

– Search for Axions emitted in M1 transitions from the radioactive source

– The detection scheme for two entangled photons comming from axion 
decay based on quantum SQUID`s logalal gates is presented 



  

QUAX experiment

arXiv:1802.05552

The QUAX (QUaerere AXion) program explores the feasibility of an apparatus to detect 
axions as a dark matter component by exploiting its interaction with the spin of electrons.

It is useful to write the expected output power by referring to relevant experimental design 
parameters. For a magnetic sample of volume and spin density they have:

axion mass is determined by a magnetizing field   B0=1.7T

by an ultra low noise superconducting quantum interference device (SQUID) 
amplifier



  

Interaction of the axion field with a magnetized sample

● L. M. Krauss, J. Moody, F. Wilczek, D.E. Morris, Spin coupled axion detections (1985); 
● A.I. Kakhizde, I.V. Kolokolov, Sov. Phys, JETP 72 598 (1991) 

The sample (2) is placed inside a 

microwave resonant cavity (3) which is 

used to reduce the effect of radiation 

damping and to optimize power collection

The magnetized sample behaves as an RF 

receiver(1) tuned at the Larmor frequency
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Axion interaction with electron spin
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 Electrons interaction with axions and EM fields

 Nonreletivistic limits (Pauli equation)

“Magnetic field“ of axion wind
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Non elastic amplitude for axion — photon conversion
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ma=0.6×10−5 F1(eV )=9.1F1(GHz)
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The particular chose of parameters
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The emitted power
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The Bloch equation



  

Radio friquency SQUID amplifier

 SQUID operational ampifier sumbol

Three-stage SQUID operational ampifier circuit



  

Two entanglament photons detection by neutral network 
with quantum SQUID gates

D1

D2

E1

E2

process of the de-excitation 
in plasma



  

Quantum logical gates XOR



  

Search for axions emitted in M1 transitions from a source

process of the de-excitation

1 — simiconductor detector

2 — scintillator

3 — PMT



  

Principle of the detection

a→γ γ

γ

a

γ

F. T. AVIGNONE et al.

M a γ=
α
π

1
f a γ γ

ϵμ νσρϵμ (K1)ϵν(K 2)K 1σ
K 2ρ

The one-loop diagram yields an effective amplitude 
governing the decay of the form



  

Principle of the detection

Primakoff cnovertion in the Ge detector

a

Ge

γ



  

Expirements basis on this principle



  

Expirements basis on this principle



  

BEST experiment

In the Baksan Neutrino Observatory 



  

BEST experiment

In the Baksan Neutrino Observatory 



  

Axion sources ωa Medium

320 keV

BBO - crystalElectron — ion plasms 1− 102 eV

Vanadium OxideCr51

14.4 keVCo57

Fe-57 inriched FeS2 
(pyrite) crystal 

VO3

or

Fe intercalated graphite 

Axion — two photon convertion in medium



  

Searching for Solar axion in the BNO



  

Possible experiments in the KBSU

The setup realizing the methods of electron ferromagnetic and 
paramagnetic resonances with NMR



  

Possible experiments in the KBSU



  

Possible experiments in the KBSU

Magnet of the two tesla



  

Conclusions

2. The use of isotopic source Cr-51 and Co-57 are proposed in frame of 
 Mossbauer techniks in low bacground laborotories such as BNO

1. The possibilities of Axion search based on the «axion-spin» 
interaction in magnetized medium could be improved  by use of the 
time modulation external magnetic field and modified SQUID 
amplifies

3. The technik for two entanglent photons coming from axion decay in 
medium of optical BBS crystal is proposed. The scheme looks like 
nural net based on SQUID quantum logical gates
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