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SCIENCE
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Coherent Neutrino Scattering Advantages of Coherent Neutrino Scattering

CNS cross section is proportional to the N? of number of neutrons in the
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Coherent Neutrino Scattering plays a very important role in physics and it
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Differential and total cross sections of the process are described by the formulas: ] e —S—
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The weak mixing angle. It can be found by measuring the absolute cross -
section. A cross section measurement with ~ 10% uncertainty gives a sin’0 -
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Practical application. The process can be used for monitoring of the asab-
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Two Phase liquid noble gas Emission Two phase liquid xenon emission detector RED-100

gy \ RED-100 is two phase noble gas emission detector which is developed by the RED Collaboration
The two phase emission detectors were invented in J \\4 (Russian Emission Detector). Now it is under construction in Laboratory for Experimental Nuclear Physics
MEPhI 40 years ago. Presently it is one of the most ppT Arra S1 S2 R (LENPh) of NRNU MEPhIL.
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""""""""""" i of Tennessee, by the Government of Russian Federation (Resolution number 220).
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* Radiation interacts with the condensed target /. Nuclear Recoil (WIMP)
medium, exciting and ionizing atoms. This process A ¢ RED-100 will filled with 250 kg of liquid Xenon, thus detector's
leads to production of the primary scintillation signal fiducial volume will be about 100 kg
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* The resulting charge emitted from under the surface , height, will be defined by the top and bottom optically transparent
due to application of a strong electric field generates , Drift R Tew " - mesh electrodes and thin field-shaping rings
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- 3 Scattering. <= Ultraviolet scintilation phoons
LXe ¥ GXe

@ Detector will work on the Earth's surface
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Proton beam

Spallation Neutron Source (SNS) Background Challenges
Oak Ridge National Laboratory, USA
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Possible SNS background sources
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The first result of background measurements Current Status and Future Plans

At this moment we have all we need to begin RED-100 building
SNS background measured by the telescope, composed of four identical

sections. Each section is a volume filled with liquid scintillator EJ-301 which
looked through by PMT XP4312

Neutron-gamma Pulse Shaping

Discrimination ::
o
w0 h The first step of our research program is to install the RED-100 detector on SNS, to registrate
'y b Coherent Neutrino Scattering and to study it's properties. MEPhI group is responsible for
we b detector, gas purification system, thermosyphon, Xe and electronics.
we gl .
205 The first result of measurement muon
ot | e - fluxes on ground and underground are: The second, but not last step is installation of the RED-100 to a commercial nuclear power
T plant — KNPP and development of methods for real time monitoring of reactor active zone.
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_ e Onground flux ~ 4.68*10° [cm?c?] We hope that results of our work will be widely used in nuclear energy sector.
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