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Ha napapIl MOMeHT HaOMIOMaeTcsa orctaBanue Poccuu B 001acT
IIPOBEACHUS DKCIEPUMEHTOB C UCIOJIb30BaHUEM O0JIOMETPOB MPU
CBEpXHM3KHX TeMreparypax ~10MK Takux kak:

CRESST (https://www.cresst.de/exp_overview.php),
CUORE (https://cuore.lngs.infn.it/),

AMORE (https://amore.ibs.re.kr/about/amore-experiment/),
EDELWEISS (http:/edelweiss.in2p3.fr/),

CUPID-MO (https://cupid-mo.mit.edu/)

U Jp.

Bo Bcex 3THUX 3KCIepUMEHTaX Y4acTBYIOT yueHble u3 Poccuu,
B ToM uucJe u3 USAN PAH.
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AMORE

AMoRE-Pilot experiment
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Mo-based
scintillating
crystal

Crystal holder
and
 light reflector

Light detector —» 2

Heat detector —

Dilution refrigerator for
low-temperature measurements

https://amore.ibs.re.kr/about/status/
https://cuore.lngs.infn.it/en/images

988 TeO, bolometers for a 200 kg of XMoO, crystals at about

total mass 10 mK temperature
of 741 kg (206 kg of 1*Te).
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«Hu3zko(poHoOBass KPUOTEHHAs J1a00paTOPU S
B BHO SN PAH

B Poccuu cyniectByeT 0a3a JJ1sl MPOXM3BOACTBA KPUCTAIJIOB C HU3KUM
COZIEP)KAaHUEM PATUOAKTUBHBIX U30TONOB. Harpumep domoc
Marepmuaic (https:/newpiezo.com/) mocrasiset kpuctamuibl CaMoOy
1t MexxkayHapoaHoro skcnepumentTa AMORE B FOx. Kopee, MHX CO
PAH BeipamuBaeT kpuctaiuibl L1,MoO, s sxcniepumenta CUPID-
Mo. HenonHeil niepeyeHb SKCIIEPUMEHTOB KOTOPHIE MOXKHO
OCYIIECTBUTH MTPU HATTMYUN HU3KO(DOHOBOW KPUOTEHHOM JTa0OpaTopuun
COCTOUT U3 CIEAYIOIINX MYHKTOB:

l. TOMCK YacTUIl TEMHOU MaTEpUH;

2. TIOUCK COJIHEYHBIX aKCUOHOB;

3. IOMCK O€3HEUTPUHHOIO ABOMHOIrO OeTa pacmana;

4. pabotsl B oonactu SAMP;

5. pa3paboTKa IETEKTOPOB aKCMOHOB B ¢ yacTtotoi ~ 1 I'T'1y Ha ocHOBE

TOITIOJIOTHNUYCCKUX I/IBOHHTOPOB.
09.12.22 MaHranwes A.M.


https://newpiezo.com/

Bo3MOXHBIN cOCTaB 000pya0BaHUs Ja00opaToprM (LICHBI YKa3aHbI HA
2020r.):

1. Kpuocrar pactBopenus (Hanpumep XLD400 ot kommanuu Bluefors
Oy, OUHISHIUA,
https.//bluefors.com/products/xld-series-dilution-refrigerator/ ) — ~60
MJIH. pyoO.

2. ITaccuBHast HU3KO()OHOBAS 3allMTA COCTOAIIAS U3 TPEX CIOEB: 15
CM OOpHPOBAHHOIO MOJIUATHICHA, 15 cMm cBuHIA U 15 cMm Meau (~ 10
MJIH. PyO.).

3. KOMIIakTHBIN T€IUEBBIN OKUKUTENIb C CHCTEMOM cOOpa U OYMCTKHU
rasa (marpumep CryoMech LheP, IlonpoOuee Ha catite «OOO
Kpuorpeig nH:kUHUPUHDY: http://www.cryotrade.ru/heplants.html) —
~35 MIH. pyoO.

09.12.22 MaHranwes A.M.
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Pacnioaoxkenue nmoaseMubix 00bekTOoB BHO USIU PAH
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Ha naHHBI MOMEHT, HaIpUMeEP, €CTh 3aj1a4a MO IMTOCTAHOBKE
KCIIEPUMEHTA MO MOUCKY COJIHEYHBIX aKCHOHOB C IIOMOIIBIO

kpuctasioB TmsAlsO2 (MeToauka onrcaHa B paboTe
https://arxiv.org/pdf/2004.08121.pdf).

DTOT AKCIEPUMEHT MOXKET ObITh BhilloJHEH B BHO MAN PAH.

Eur. Phys. J. C (2020) 80:376 THE EUROPEAN
https://doi.org/10.1140/epjc/s10052-020-7943-5 PHYSICAL JOURNAL C

)

Check for
updates

Regular Article - Experimental Physics

New limits on the resonant absorption of solar axions obtained
with a 19°Tm-containing cryogenic detector

A. H. Abdelhameed!, S. V. Bakhlanov2, P. Bauer', A. Bento!’, E. Bertoldo', L. Canonica', A. V. DerbinZ,

L. S. Drachnev’, N. Ferreiro Iachellini', D. Fuchs', D. Hauff', M. Laubenstein®, D. A. Lis*, L. S. Lomskaya’,
M. Mancuso', V. N. Muratova’, S. Nagorny, S. Nisi’, F. Petricca', F. Proebst', J. Rothe' , V. V. Ryabchenkov®,
S. E. Sarkisov®, D. A. Semenov?, K. A. Subbetin®, M. V. TrushinZ, E. V. Unzhakov?, E. V. Zharikov*

! Max-Planck-Institut fiir Physik, 80805 Munich, Germany

2 NRC Kurchatov Institute, Petersburg Nuclear Physics Institute, 188309 Gatchina, Russia

* INFN, Laboratori Nazionali del Gran Sasso, 67010 Assergi, Italy

4 Prokhorov General Physics Institute of the Russian Academy of Sciences, 119991 Moscow, Russia

5 Physics Department, Queen’s University, Kingston, ON K7L 3N6, Canada

6 NRC Kurchatov Institute, 123182 Moscow, Russia

7 Departamento de Fisica, Universidade de Coimbra, P3004 516 Coimbra, Portugal

8.18 g Tm,AL,O,, crystal
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3

heater

phonon
collectors

[4

tungsten

film thermal

link

Fig. 2 Left Tm3AlsO2 crystal after the TES deposition. It is possible
to see two large aluminum phonon collectors (light gray) evaporated on
top of a darker strip of tungsten. Closer to the upper edge of the crystal
surface there is the heater made of a thin strip of gold with two aluminum
pads deposited on top. Right A sketch of a similar TES design [37]
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Fig. 3 Spectrum of events obtained during the live time of 3.9 days
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binning. The result of fitting by model (14) is presented by solid line. comparison with other experiments (DAMA [39], EDELWEISS [40],
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Journal of Low Temperature Physics
https://doi.org/10.1007/s10909-022-02879-6

Check for
updates

A Lab-Scale Experiment for keV Sterile Neutrino Search

Y.C.Lee'?® .H.B.Kim'"?-H.L.Kim' - S. K. Kim?- Y. H. Kim'>#. D. H. Kwon'* .
H.S.Lim'-H.S.Park'-K.R.Woo'#*-Y.S. Yoon?

Abstract

We developed a simple small-scale experiment to measure the beta decay spectrum
of 3H. The aim of this research is to investigate the presence of sterile neutrinos in
the keV region. Tritium nuclei were embedded in a 1x1x1 cm® LiF crystal from the
SLi(n,a) H reaction. The energy of the beta electrons absorbed in the LiF crystal was
measured with a magnetic microcalorimeter at 40 mK. We report a new method of
sample preparation, experiments, and analysis of “H beta measurements. The spec-
trum of a 10-hour measurement agrees well with the expected spectrum of *H beta
decay. The analysis results indicate that this method can be used to search for keV-

scale sterile neutrinos.
09.12.22 MaHranwes A.M.



Fig. 1 Experimental setup with a 1x1x1 cm?® LiF crystal. *H ions are produced in the crystal from the ©
Li(n,a)*H reaction in the bulk. An MMC placed to the next to the crystal is thermally connected to the
crystal via gold bonding wires and a phonon collection film. (Color figure online)

09.12.22 MaHranwes A.M.
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Fig.4 The measured and fit spectra. The fit total is the sum of the listed events. (Color figure online)
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Direct Detection of Axion-Like Particles in Bismuth-Based Topological Insulators

Tairan Liang,"'[] Bin Zhu,>[] Ran Ding,®* and Tianjun Li*
! School of Physics and Electronic Information Inner Mongolia University for the Nationalities, Tongliao 028043,China
* Department of Physics, Yantai University, Yantai 264005, P. R. China
* Center for High-Energy Physics, Peking University, Beijing, 100871, P. R. China
“CAS Key Laboratory of Theoretical Physics, Institute of Theoretical
Physics, Chinese Academy of Sciences, Beijing 100190, P. R. China

In recent years a new field emerged in dark matter community and immediately attracted a
multitude of theoriests and experimentalists, that of light dark matter direct detection in electronic
systems. The phenomenon is similar with nuclear recoil in elastic scattering between dark matter and
nucleus but with different kinematics. Due to the small energy gap, the electronic system can probe
sub-GeV dark matter rather than nucleus target. In particular the absorption into materials can
even detect ultra-light dark matter within mass around meV. In terms of the equivalence between
optical conductivity and absorption cross section, axion detection can be computed in Bismuth-
based topological insulators. It is found that topological insulator has strong sensitivity on axion
and provides a complementary direct detection to superconductor and semiconductors. The novelty
of topological insulator is that the thin film could even obtain the same sensitivity as superconductor.

09.12.22 MaHranwes A.M.
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FIG. 2. The projected sensitivity is given explicitly with green
line. In comparison with semi-conductor, we show the pro-
jected sensitivity of Ge with blue line. The shaded regions
correspond to various constraints from astrophysics and par-

ticle physics.
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A Proposal to Detect Dark Matter Using Axionic Topological Antiferromagnets

David J. E. Marsh“ﬁ Kin Chung Fong®, Erik W. Lentz®, Libor Smejkal®%¢, and Mazhar N. Ali/
* Institut fiir Astrophysik, Georg-August Universitat,
Friedrich-Hund-Platz 1, D-37077 Géttingen, Germany
* Raytheon BBN Technologies, Quantum Engineering and Computing, Cambridge, Massachusetts 02138, USA
“Institut fiir Physik, Johannes Gutenberg Universitit Mainz, D-55099 Mainz, Germany

4 Institute of Physics, Academy of Sciences of the Czech Republic,
Cukrovarnickd 10, 162 53 Praha 6 Czech Republic

“ Faculty of Mathematics and Physics, Charles University in Prague,
Ke Karlovu 3, 121 16 Prague 2, Czech Republic and

I' Maz Planck Institute of Microstructure Physics, Weinberg 2, 06120 Halle (Saale), Germany

Antiferromagnetically doped topological insulators (A-TI) are among the candidates to host dy-
namical axion fields and axion-polaritons; weakly interacting quasiparticles that are analogous to
the dark axion, a long sought after candidate dark matter particle. Here we demonstrate that using
the axion quasiparticle antiferromagnetic resonance in A-T1’s in conjunction with low-noise methods
of detecting THz photons presents a viable route to detect axion dark matter with mass 0.7 to 3.5
meV, a range currently inaccessible to other dark matter detection experiments and proposals. The
benefits of this method at high frequency are the tunability of the resonance with applied magnetic
field, and the use of A-TI samples with volumes much larger than 1 mm?®.

09.12.22 MaHranwes A.M.
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FIG. 4. Axion parameter space. Vertical lines lines show the
projected sensitivity of our proposal using Fe doped BiaSes at
~5T applied field for 10° s integration time with dark count
rate ['y = 0.001 Hz. Staged designs are described in the text.
Gray shaded regions assume scanning 1 T < Bg < 10 T. The
KSVZ and DFSZ axion models are shown as the red band.
Existing exclusions from ADMX [I7] [18], CAST [27], and su-
pernova 1987A [23] are shown as coloured regions.
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Mcnonb3oBaHMe rpadeHa Kak TONOJIOrMYeckoro n3onaTopa
B kayecTBe cOCTaBHOM YaCTU AETEKTOPA aKCMOHOB

| T T L I ) S S |

DIIEKTPOHHAS 30HHAsA CTPYKTypa
JABYXCJIOMHOTO rpadeHa,
MHTEPKATMPOBAHHOIO aTOMOM KaJIusl
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Konebanus rpag)eHOBOro JHUCTa B TEpareplioBOM Avana3oHe
(v =0.15 THz)

t=0
t=100 t0
t=200 t0
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CxeMbl UCNOJIb3yeMble ANS reHepauumn TeparepLoBoro n3Jly4eHus

KpeMHUI
A > 1.15 MKMm (Npo3padHoCTb
R (nposp OprcTtekno
KpeMmHus ) A =0.8 MKm ‘/ THz
If l," l," If ll-' II,.
rpadeH /ff,ﬂf)f

KpeMHUMI
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Co3aaHye nNpoToTUNa
e '

[lo pacyeTHbIM dopMynaM OblNO MOJIY4EHO MNpUEMAEMOE 3HavyeHune ans
YC/I0BMS MOJIHOrO BHYTPEHHero oTtparkeHme. OOBbEKT COCTOUT U3 2 KYCKOB
OprcTeKksa CKJEeeHHbIX Mexxay cobou. [pnaMa nMeer yroa rnpm OCHOBaAHUMU
42 rpagyca.

09.12.22 MaHranwes A.M.



DKCIIEPEMEHT C IIOIJIOKKOMN

B maHHOM »KclmepuMeHTe OBLIM CAedaHbl BCe MOAM(BUKAIIUN
00bEKTa, a JETEKTOp ObL1 3aMEHEH Ha Jpyrol. Perucrpanus
M3JIYYCHHUS TPOUCXOIUT C TTIOMOIIbI0 MUKPOBOJIHOBOTO AETEKTOPA.

09.12.22 MaHranwes A.M.
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