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Introduction

There are a number of cosmological and astrophysical observables that indicates the
existence of non-baryonic Dark Matter in the Universe. All these observations are not direct,
derived from gravitational effects. In particular, data that was used is from rotational curves
of galaxies, from the gravitational lensing, from analysis of large-scale structures of the
Universe, from microwave background anisotropy and from a number of other data. The
Dark Matter part is about 85% of the total mass of matter in the Universe.

The most popular hypothesis about the nature of the Dark Matter is the hypothesis of
weakly interacting and stable massive particles - WIMP. Since in the Standard Model (SM)
there are no suitable candidates for the DM particles, their observation would make the first
discovery of the physical theory outside of the framework of the SM.

At the present time there are no experimental confirmations of WIMPs. Experimental
hints obtained by DAMA, CoGeNT and some others, are not supported by the results of such
experiments as LUX, SuperCDMS and EDELWEISS-III.

Three years ago, the authors of the proposed project submitted the EDELWEISS-III
project. Thanks to its successful implementation, an important physical result that excluded
indications for observations of particles of Dark Matter has been obtained.

At the present time, experiments working in this field are concentrated in two main
directions: cryogenic detectors operating at temperatures below of 0.1 K and recording,
additionally to the ionization energy, the released heat, as well as detectors based on liquid-
scintillators. These liquid-scintillators do not currently have competitors in the search for
WIMPs with mass in the region of more than a few tens of GeV. While the cryogenic
detectors are more sensitive at masses of WIMP less than 10 GeV.

The aim of the proposed project is at achieving of the sensitivity to the WIMPs in the
mass region that so far was not achievable.

Project Aims

Search for Dark Matter particles in form of WIMPs with masses below than 20 GeV.
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Tasks

1. Development of new germanium detectors having a record low energy threshold;
Development of new low-background methods;
Data taking;

Development of methods for detection of neutrons and radon;
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Modeling, data analysis, preparation of publications.

Type of the project

Experimental and methodological

Accumulated experience and achieved results

The authors have important and widely recognized scientific and scientific-
methodological results in the research field. In particular, with their active participation, an
important limits for the cross section value of the WIMP-nuclei interaction were obtained.
These results exclude existing indications of the hints of these particles reported by the
DAMA, CoGeNT, etc. collaborations.

The important scientific results obtained are the result of the laborious efforts of the
team of authors, gradually, step by step, improving the setup in the fight against the
background.

Conclusions

1. The authors fully fulfilled the commitments taken three years ago.
2. Important results were obtained with their participation.

3. The question of the existence of WIMPs is continued to be open. At the moment, at least
for me, it's not obvious - whether it will be possible to detect WIMPs by the proposed
method or by any other alternative from other projects. | can say that the proposed project
is one of the most sensitive to small masses of Dark Matter particles. The important
competitor is the CDMS project.

4. In my opinion, the methodical component of the project is crucially important. In
particular, although I may be mistaken, in our institute the authors of this project are
between few, if not the only, holders of the knowhow about the work of bolometers.

Therefore, summarizing all of the above, | propose to support this project.

Vice Director LNP JINR Dmitry Vadimovich Naumov
dmitryvnaumov@gmail.com
23.11.2017
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