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OCHOBBI IIOMCKA:

» Temnas matepus cymecTByerT!

» HoBas Hen3BecTHasl YaCTHUIIA WIIM YaCTHIIBI (BHE CTAHIAPTHON MOJIEIN);
» IlnorHoCTh Mamaet Kak 1/r° u3-3a pacmmpenus BeeaeHHOI;

» 26% ot monHoi Macchl Beenernoit, 84% macchl Bceit maTepuu;

» XonogHast (OCHOBA KJIACTEPOB U TAITAKTHUK);

> CraOunpHas?
» Y4acTByeT B cJIabOM B3aMMOJICHCTBUH?

» HoBoe B3aumogericteue ??7
» BzauMmopeiicTBHe ¢ TEMHOM 3HEpruei ?7?7?
» MexaHu3M B3aUMOACHCTBUS MEK/Ty YacCTUIIAMH TEMHON MaTepun 2?77



JxcnepuMeHThl HA yekopuTesnx (BAK):

Bo3MoxHO yaacTcst yBUAETh HEAOCTaYy SHEPTHH, OTHAKO OyAeT
TPYAHO J0Ka3aTh, YTO HOBAs YacTULIA(bl) CTaOMUIIbHA U UMEHHO 3Ta
gacTula o0pa3yeT TEMHYIO MaTEPHUIO.

KocBennbie MeToabl 00Hapy:keHus (curHajnl n3 Kocmoca):
BricokosHepruunbie HelTpuHO oT ConHua (3eMin), aHTUMaTepust
(e*,...) OT aHHUTWISALIUY [P B TaJIO HAIICH TAJIAKTUKH, Y-JIy4d OT
AHHUTWISIIIUY T1ap B LEHTPE TAIAKTHKY, ...

IIpsamoii mouck:

HaOJIIOJIECHUE pacCesTHUS YaCTUI] TEMHOM MaTepuu Ha MUIIICHH B
nabopaTopuu

JIBa moxxona:

1) Kak MOXXHO IOJIHOE TojiaBieHue (hOoHa,

2) TIOWCK MPU3HAKOB JOMOJHUTEIBLHOIO CUTHAJIA PU 3HAYUTEIIHHOM
dboHe: u3MepeHus ¢ HU3KUM MTOPOTOM + TTOUCK TOTYTOI0OBBIX
MOJYJISIIANA CUTHAIA

Lpsimvle usmepenus 0adym npsmole 00KA3AMenbCmeda, 0OHAKO He

cMo2ym 0ams MOYHble 3HAYEHUSI MACCHL U CedeHUsl — M.K.

uHmepnpemayust pe3yrbmamos CUIbHO 3A8UCUN OM MOOE.




Snowmass-2013 Cosmic Frontier 3 4 The (incomplete) landscape of candidates
(CF3) Working Group Summary:

The lollowing sections ol this report discuss some of dark matter candidates in more detail.
Non-WIMP dark matter
R-paricy MNMSSM
MSSM viclating

Hidden
Secror DM

%‘A

Dark Photon

J

Light Extra Dimensions
Force Carriers
———

Warped Extra
Dimensions

OCD Axi Little Higgs
xions

Axion-like Particles

Littlest Higgs

arXiv:1310.8642v1
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KocBeHHbIe MEeTOABI O0HAPY:KEHUS] TEMHOU MATePHUH

I[EUIGKO B KOCMOCC: KﬂaCTCpH raJIaKTHK, I'aJIAKTHYCCKOC I'aji0, HCHTP I'aJIAKTHKHU

JlokanbHble ncTouHuku: ConHie, 3emis
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M3-3a BEICOKOTO MHOTO00pa3us acTpOPU3NYECKUX SBICHUM
OOJIBIIIMHCTBO HAOJIOICHUN UMEET MHOKECTBEHHY IO MHTEPIPETALIHIO.



IIpsiIMOH IOUCK:

I71e, YTO U KaK HCKATh?



AHanu3 GopMupoBaHUS CTPYKTYp BO BCeIeHHOM MOKa3bIBAET, UTO
TEMHAasA Marepus SABIACTCS ‘XOJIOMNHOW , T.€. HEPEIATUBUCTCKOMU, W
YTO OHA SIBJISIETCS OCHOBOM KJIACTEPOB OOBIYHON MaTepuu (rajlakTUK
u ckomieHni ranaktuk). I[Ipm Hamem (ConHeuHasi cucTema)
JIBUKCHUM B TAJIAKTUKE MBI JIBIXKEMCS YEPE3 rajl0 TEMHOM MAaTE€pUH,

KOTOpas IIPH dTOM MOXKET PacCerBaThCs Ha OOBIYHON MaTCPHH, €CIIH
HanpuMmep oodagaet ciaadeiM B3aumoxaekicteuem (WIMP).

WIMP .
N3 ranakTuyeckoro rano O (W
Anpo A
V ~ 230 kM/cek
B nokoe (nabopatopus)
v=0 KM/ceK
4 M, M
— A"y 2
Er=E; COS“ 6,

( MA+ MZ)Z
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x F (Coher@)

Rate

MaSS pwimp < f NeIOCIty o-wimp—nucleon
7
JlaHHbIe, MOJy4eHHbIe Tejieckonom Gaia
B 2018 roay, yka3ajim Ha 0CTaTKH BOJIM3H
HAIIero 1moJ L
Actpodusuka:
—  Lewin&Smith [Astrop 6 (1996) 87] coenaweHue 015 cpagfeHus sKkcrnepumeHmo8s

=~ Puimp = 0.3 I3B/c%/cm3
... HecMoTpA Ha 6onee HoBble AaHHble: 0.39£0.02 [Ulligplatena 0907.0018] Siminous mattdl
—  Cdepurueckoe N30TEPMUYECKOE Fano: Vy,e ~ Vel ~ 230 km/cek /

rd

... HECMOTPA HA TO, 4TO 6onee KOMMNEKCHble o4enn rano CywecTsyroT U BMOJIHE MOTYT bonee !

®dusnka yactuy u agepHaa pusmkKa:

CsoboaHble NnapameTpbl / npeackasaHna Teopun: My e Swimp-nucleon

e Jkcrpanonauna WIMP-kBapk -> WIMP-HYKNOH:

—  [pyrue ¢pakTopsl (Coherence):

e ~AZ 0NA CKaNAPHOro B3aMMOAENCTBUA (CMMH-HEe3aBUCMMOe, AOMUHUPYET ans A>~20)
e ~J(J+1) pna akcManbHOro B3anmoaencTemns (CNmMH-3aBUCUMOE)

e AnepHbit opm dakTop (nogasnaet A2 ycunenue gns 6onblumx A) 9



Event rate (kg 'keV'da™)
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Y10 c000ii nmpeacTaBjsieT COBPeMEHHBbIN JeTEKTOP YaCTHIl TEMHOI MaTepun?

Bricokoad(peKTUBHBIN TETEKTOP,
HU3KHM TTOPOT, XOPOIIIee
SHEPIeTUUECKOE Pa3pEIICHUE

A 4

Er <~100 kB

Macca

R, < 1 c06./1000 kr/rox 10 kT — 10000 KT

v

OddexTuBHas 3aINTA,
[Tonzemuas maboparopus,
OT60p Marepuaos, ...

11
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YT0 HYXHO:

1) JleTeKTOpHI, MO3BOISIONINE IIPOBOAUTE U3MEPEHHUS B HY>KHOM JIHaia30He SHEPrHUii;
Macca JIETeKTOPOB, COCTaB, COOCTBEHHBIN (POH;

2) JleTekTupyromnias ycTaHOBKa (yCIOBUS JJIsl paOOTHI JETEKTOPOB, HA0OP TaHHBIX);

3) OOecneunTh (hOHOBEIC YCIOBHS;

4) Kamubporku u MC;

5) CraOunbHbBIH HAOOp JaHHBIX;

6) XpaHEHHE U aHAJIU3 TaHHBIX;

7) Pe3symnbrar.



OcHOBHBIE MOAX0AbI K NPAMOMY MOMCKY YaCTHUL TEMHOW MATEPHU:

Kpunorennsie (Ge, Si, ...)
Teepnorenpable cimHTHLTATOPRI (Nal, Csl)
CUMHTHUIATOPBI HA OCHOBE CHKIDKCHHBIX OaropomHbix razos (LXe, LAr)

Hpyrue (TpexoBbie (Ta3), My3bIPHKOBBIC)
CoGeNT, CDEX

TpekoBble:

Drift, DM- &

TPC,

MIMAC, NIT LAr: DarkSide, ...
Edelweiss, CDMS LXe: XENON, LZ, PandaX

Bubble “

Formation:

COUPP, CaeT (CHHHTHILJISIIASA)

PICASSO e CRESST e DAMA/LIBRA

PICO KIMS, XMASS,

DEAP/CLEAN




Crystal Target
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—2-dim
readout
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Julien Billard et al 2022 Rep. Prog. Phys. 85 056201
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Kakoii 1eTeKTOp HCIO0Jb30BATH?

Reference
limit . |
. Sighal contour|

—

Sensitivity

Cross section

Reference
sensitivity

Smaller target
nucleus

Increased
background
Improved
di5crimin_~aticm

Lower
energy
threshold

Increase

/
Increased
target mass

Exposure

 Exposure
(Teresa Marrodan Undagoitia u Ludwig Rauch)arxiv:1509.08767

WIMP mass

CiknkeHHbIe 0J1arOPOHBbIE T'a3bl: 00NbUIAS MACCA, MAXMCENble dTleMeHMbl, HUSKUU (hOH

— DHEPIrEeTHYECKOE pas3pellieHne He JOCTAaTOYHO It OTKphITHs Hioke 10 ['B/c?

Kpuorennbie 1eTeKTOPbI M IPyrue MeTOAbL: OMIUYHOE IHEP2EMUYECKOe paspeuleHue, pa3Hvle MUuleHu
— wucclienoBanme peruona mace ke 10 I'hB/c? 15



PaccesiHue Ha 351eKTpOHE

SAnpa ortnaum
e S

e SD

e DK30THKA

Paccesinue Ha 3JIeKTpOHE
e Temubie POTOHBI
bo3onnas TM
MarunutHas TM
Axcnonsl u ALP
Lumionous TM

SAapo oTaaum M JIEKTPOH
* Heynpyroe paccesuue TM
 MIMPs

* Db dext Murnana u

TOPMO3HOE U3ITyUYCHHUE iy



/lee ocnoenble 3a0auu:

* 0KMJAEMOE KOJIMYECTBO COOBITHI (Macca JETEKTOPOB)

® YMEHBIIUTH KOJIMYECTBO (POHOBBIX COOBITUH O YPOBHS HUXKE
0’KHJIa€MOT'0 CUTHAJIA OT YaCTUI] TEMHOM MaTepuu

Yro coznaetr DoH:

e Kocmuyeckue JYYHU U aKTHBallUsl

e EcTrecTBeHHasl palHOAKTHBHOCTh MAaTE€PHAJIOB H CTEH
(ropHoii mopoabI)

e EcTecTBeHHAsI U TEXHOI€HHAA paananus B IIbIJIMHKaX

 PainoakTBHBIE ra3bl B BO3AyXe, HAIIPUMeEP PaJaoOH



JlonosHUTEeIbHbIE KPUTEPUU V11 0TOOpa COOBITHI

— ®opma uMIynbca

— KomOuHaius MeTo0B U3MEpeHUS

— OT0O0p MO MECTY U BpEMEHHU

— MynbTH-AeTeKTOpHAas cOOpKa

— Crnenuduueckoe n3MeHeHHEe (BpeMEHHBIC BapHAaIIH )



Hapsiny ¢ 00b1YHBbIMHE ()OHAME HEOOXOAUMO YUYNTHIBATH U ‘IK30THUYECKHE KAHAJIBI.
Cawmpblil sipkuil ipuMep: GOH OT KOTEPEHTHOTO PacCestHUusl HEUTPUHO

J. Billard et al., PRD 89 (2014)
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10-
= m,=6 GeV/c?
- B " 4x10™ cm?
10 =
e - Sum CNNS
> L
2 lohg
. m,=100 GeV/c>
_>< 10-) - TN & 1x10™ em?
o = N \ m,=40 GeV/c?
N4 - ~N : 1x10™ cm?
< 1072 =PSNI N\
I:I § T —— — —
) ~ atm —
= 1073 &
ad =
1074 =
- | | | | | | i I\ | | | \I | | |
5%107! 1 2 3 4 5678910

_Energy [keV]

Marc Schumann 2019 J. Phys. G: Nucl. Part. Phys. 46 103003




Arn Xe

o Xe: oonpmioe A;
e Ar: HuU3Kad 1IeHa
HY>KHA OYHMCTKa

— 3Ar (1 Bx/kr): HYXHO yMeHBIIUTE >108
s 10746 cm?

e OoH:
— Self-shielding
— JIByX(da3Hbie AETEKTOPHI

— @opma uMIyibca



032‘;?;:’" 2005-2007 2008-2016 2012-2019 2020-2026 2030

14 kg Xe target 62 kg Xe target 2 t Xe target 5.9 t active Xe ~40 t active Xe
sl 8.5 ttotal Xe ~50 t total Xe
Height 15cm 30cm 96 cm 148 cm ~2.6m

Diameter 20 cm 30 cm 97 cm 133 cm ~2.6m

22
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LUX-ZEPLIN DARWIN

A Next-Generation Liquid Xenon Observatory for Dark Matter and Neutrino Physics

J. Aalbers. b2 K. Abe*?* V. Aerne.® F. Apostini.® S. Ahmed Maouloud.” D.S. Akerib,? D.Yu. Akimov,® J. Akshat.?
A K. Al MusalhiW F. Alder." S K. Alsum. ' L. Althueser.™ C.S. Amarasinghe, ' F.D. Amaro.'® A. Ames, 2
T.J. Anderson.? B. Andrieu,” N. Angelides.'® E. Angelino.!” J. Angevaare,'® V.C. Antochi.!? D. Antén Martin,??

A e 22 I nilo 23 1 M. Aibbstn i 4 2L B Arneodo, ikl 14 1 4 ) 26
599 authors " A ”-”[ 141 institutions ['ov" ‘' Bl 24 countries |
W. Bargem: ‘S D. Baur,’

hitps://arxiv.org/abs/2203.02309
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> o= i Light and Charge readout
@ Prompt scintillation signal (§1)
® Secondary proportional scintillation signal

in GXe from drifted electrons (=)

§
—_ Event reconstruction
GXE 52 @ 3D Position:
_________ @ £ from drifttime
] @ (X, Y)from PMTs hit pattern
LXe ”:'gz;m"]e @ Energy = E=W .(ng +n.)
D [
_________ =~ S1 -25
-50
—E' XENONRNT
= 75 WIMP Search
M

article
P Fiducial Volume

—100

~125

—].EOI' L L L L L
0 20 30 4 50 63

R [cm]
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WIMP mass [GeVie']
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WIMP-nucleon oy [em?]
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5

10! 107 ' 10°
WIMP mass [GeV/c?]

Phys. Rev. Lett. 121, 111302 (2018), Link, arXiv:1805.12562
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WIMP mass [GeVic]

]
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Phys. Rev. Lett. 122, 141301 (2019), arXiv:1902.03234
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Heavy Mediator
L

-fermion or scalar boson DM

pAMIC
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Phys. Rev. D 106, 022001 (2022), arXiv:2112.12116

Kinetic Mixing ¢

guc

Vector-boson DM — dark photons
Pseudo-scalar DM — axion-like particles (ALPs)

XENONIT SE (This Work)

]G—]Z‘i

10—

]0-—]5

Dark Fhoton

ca il

10-1

ol

ol 1 I Y

]U_—]IJ XENONMIT SE (This Work)

In_—]l

10-12

10=13

LEELLU R R L B R LU IR L B R EELL|

[ Axion-like Particles
]0—14 |J|.||J|._

ma [keVic?]

Phys. Rev. D 106, 022001 (2022), arXiv:2112.12116



LUX-ZEPLIN (LZ)

J1039939p J3INO

Q“

# Material selection based on ~2000 assays with 13 HPGe

# Four Rn emanation screening sites

* TPC assembly in Rn-reduced cleanroom

LZ is a dark matter direct detection experiment based
at the Sanford Underground Research Facility

4850 ft underground -> cosmic ray reduction
Dual-phase xenon time projection chamber (1PC)

7 t active xenon viewed by 494 photomultiplier tubes

Background Control

detectors, ICPMS, neutron activation analysis

- Cleanliness protocols limiting surface contamination

- Dust (<500 ng/cm?)

- Plate-out (<0.5 mBq/m?)

5
# Charcoal chromatography at SLAC to remove xenon 8
s [
contaminants (85Kr, 32Ar) 3
o
o
7 - & 3 . 10
# Online radon reduction system and purification via getter
100 1L Ui W :
0 50 100 150 200 250 300 350

EPIC, Vol 80: 1044 (2020) % Time from Xe Feed (mins)

From: A. Cottle, TAUP2021 27



The LZ Liquid Xenon (LXe) TPC

WIMP-nucleon o [cm?]

9.2 x 10-48 cm?
at 36 GeV/c?

| 1 1 Lol

10 ®L '
10" 107 10°
WIMP Mass [GeV/c?]

Phys. Rev. Lett. 131, 041002 (2023)

10
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SI WIMP-nucleon cross section [cm?]

10—43

10~%4

10—45

1074

107

10—48

167+

IIIII|_|1| II||1L|.| L AL

LZ sensitivity (1000 live days) — LUX 2017
Projected limit (90% CL, one-sided) —— XENONIT 2018
= +1o expected PandaX-4T 2021
— +20 expected (corrected)
E
E-
E-
E
E
_IIIIIII 1 1 IIIIIII 1 1 IIIIIII
10 100 1000
WIMP mass [GeV/c?]

TAUP-2023: Status of the LUX-ZEPLIN Experiment (B. Boxer)
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* More than 300 scientists
from 15 countries and 60
institutions

* Officially supported by
underground labs: LNGS,
LSC, and SNOLAB

1000 kg

DEAP-3600 (3.
SNOLAB)

Global Argon Dark Matter
Collaboration formed

DarkSide-20k
(50t, LNGS)

100000 Kg

ARGO: 400t

Marcin Kuzniak — TAUP 2023, Vienna

30



DarkSide-50 experiment and dual-phase TPC technique

From: https://www.Ings.infn.it/en/darkside




Exclusion 90% C.L.

10-47

10-48 AL ... o pars ST .Y LZ 90%CL excl
: 1z 2.7 y (15.3 t-y)

Os [cm?]

XENONnT 5 y (20.2 t-y)

DS-20k Fid. 5 y (100 t-y)
DS-20k Fid. 10 y (200 t-y)

| DS-20k Ext. 10 y (460 t-y)

10-49 .
= o ARGO Fid. (3000 t-yr)

XLZD (200 t-yr)
pMSSM11 [EPJ C 78 87 2018B]
Ar v-fog [PRL127 251802 2021]

My, [Tev/c?]
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B nmocJiennee Bpems
YBEJIUYUBAIOIIUUACH
HHTEpeC K 00J1aCTH MAJIBIX
MAaCC, 04YEHb TIKEJIbIX
WIMPS, apyrux
KAHAUJAATOB ...

e OrcytcTBrue SUSY Ha BAK;

* HoBble TEOpETUUECKHUE
MOJIEIIH;

e OrcyrcrBue WIMP B
O’KMa€MOM PETHOHE.

WIMP-nucleon o [em?]

9.2 x 10-48 cm?
at 36 GeV/c?

| 1 II\I\Il 1 1

10

10° 10

WIMP Mass [GeV/c?]

3

33
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WIMP-nucleon cross section [cm?|
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R. Hill 2016 Aspen Winter Conference



Cross Section [cm?]

10—32
=) LUX (M)
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KpuoreHsunie 1eTeKTopbl

DOHOHBI: TIPEUN3ZUOHHOE U3MEPEHUE
SHEPrUmn

3apsna / CBer: BBIXO[ 3aBUCHUT OT
YaCTHIIBI, T.€. MOJKHO yOpaTh HEKOTOPHIE
13 (OHOB.
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FRANCE ITALIE

EDELWEISS

1. TepmMaHueBbIe 1ETEKTOPBI-0010METPbI - 480Qmwe |
2. TpaguuuoHHbIE MeTObI MOAABIeHUs PoHA: \
IMoxzemuas sadoparopusi LSM
MHoroc/10iiHas 3a1IUTA + AKTUBHOE BETO
O100p MaTepuaJjioB
HenpepbIBHBIH KOHTPOJIb YPOBHSA pajoHa
HenpepbIBHbI MOHUTOPUHT HEMTPOHHOIO MOTOKA
3. CnenuajbHbIe MeTObI NOAABJEHUSA (POHA

2 xkaHaJia u3MepeHuii: (POHOHHbII M HOHU3ALMOHHbII

; : m
Distances ' ' ' '12 868

OTHouenue Eionization/ErecoiI
=1 nJist 3JIEKTPOHOB
~0.3 1J1s1 sigep oTAaun
= B03MOKHOCTH 0TOOPATH COOBITHSI — KAHAUIAThI
WIMP
—=IloxaBaenue y-pona > 99.999% A eIectroc}es>+/2V B electrodes OV
Z (cm)« o guard electrode G : + 1V
JleTeKTopsI €O CrienaJbLHON CXeMOM 3JIEKTPOA0B, O3B0 I0IIEH Neafs%%
NPOBOIUTH AKTHBHBIH 0TOOP MOBEPXHOCTHOTO hoHa (COOBITHIT ¢ event Y - tEr'g";;‘t’g:es
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Physics of a Superfluid 4He Target

Primary Signal Channel : ‘Quantum Evaporation'

TES-based Calorimeter
/ = = = -z.;.\ A single phonon can liberate a single atom into the vacuum
liberated
4He atoms / + typical phonon energy in 4He: ~1meV

\A . / * binding energy of “He to the “He liquid surface: ~0.62meV
S A
S Signal: the adsorption of of atoms onto a calorimeter
phonons : : !
in 4He

+ binding energy of 4He to a typical calorimeter surface: ~10meV

/l:‘;f scatter

‘He vacuum calorimeter

4He o

Scott Hertel U. Massachusetts, Amherst On behalf
of the SPICE/HeRALD Collaboration TAUP 2023

potential well: ~10meV




U TESSERACT@LSM: HeRALD

Helium Roton Apparatus for L|ght Dark matter

Nuclear Recoil Electron Recoil

m =1 GeV/c?

-
<

=]

' 107 1w0® 1wt 10° 10'

Event Rate [1000 kg keVy ]~
=)

108 10° 10t 108
- True Recoil Energy [eV] True Recoil Energy [eV]
10 i
0 0.5 1 1.5 2 le—6 252Cf Dataset: Selected Waveforms

Recoil Energy [keV]

Well kinetically matched to GeV-scale DM o it g
Easy t? Punfy’ intrinsically radio pure R. Anthony-Petersen et al., arXiv:2307.11877 o
Monolithic and scalable

LHe cell operated at 20-50 mK with wafer-like cryogenic detectors with TES
suspended in vacuum

NR: Enhanced
\k / Evaporation

First experimental results !
1\
b\

| A\

NR: Enhanced
Triplets

current (A)

* UV/IR photons and He atoms from gp induced evaporation 02
First evidence of ER/NR discrimination @10 keV 00
Already achieved ~170 eV threshold on He recoils (300 MeV DM) O o

J. Billard (IP21) and S. Scorza (LPSC), Paris Michel-Ange CS IN2P3, October 23rd, 2023 39



The SENSEI" Experiment:
sub-GeV dark matter

searches with
skipper-CCD

A. M. Botti* for the SENSEIT collaboration
18th International Conference on Topics in Astroparticle Image: SENSEI sensor
and Underground Physics, Vienna

August 31, 2023
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coherent elastic scattering
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2017 2018 2019 2020 Ongoing
Demonstrate DM search with DM search with DM search with Production (100g) +
sub-electron proto-SENSEI proto-SENSEI at science grade commissioning at
resolution (0.1 g) at surface MINOS (~2 g) at MINOS SNOLAB (6000 m.w.e.)

(230 m.w.e.)

DEIPISHIEC]

@, [em?]

DAMIC SNSLAB 2

...

~  XENONHISS

Fom=(om,/q)* 3

10? 10° 1t

arXiv: 2304.04401



Kak 10cTOBEepHO 3aperucTpupoOBaTh YaCTHILBLI TEMHOM MaTepuu?

1) XapakTepuCTHYECKHE CBOMCTBA 3apETUCTPUPOBAHHBIX COOBITHI;
2) PaBHOMEpHOE pacnpeielicHHe COOBITUI B IETEKTOPAX;

3) XapakTepuCTUYSCKUI SHEPreTUYSCKUIN CIIEKTP, KOTOPBIA 3aBUCHT OT MacChI
A1pa U CvMHa

4) Mopaynsuuy curHaja (CIeKTp ¥ HHTEHCUBHOCTD), CBSI3aHHEIC C JBIKCHUEM
3emun BokpyT CostHia

5) OnuHaKkoBBIC MApAMETPHI U3 PA3HBIX HE3aBHCHUMBIX SKCIIEPUMEHTOB

6) [loaTBepkAeHUE PE3YIBTAaTOB HA YCKOPUTEISAX U B HEIPSIMOM ITOUCKE



3aK/JII04eHNe U BBIBO/IbI.

e  OTKpBITUE U U3YUYCHUE TEMHOM MaTEPHUM OJIHA U3 HAMBAXHEHUIIINX 3a7a4

COBPEMEHHOU HAYKU,;

e MBHoroo0pa3ue METOJIOB UCCICAO0BAHMSI, KOTOPhIE JOIKHBI 1aTh €IMHbIN

pe3yJIbTaT;

e  (OCHOBHBIE IKCIIEPUMEHTAJIBHBIE TPYTHOCTH — MOJIEJIH, (DOHBI,

HEOOXOAUMOCTD OOJBIINX U YHUKAIBHBIX JIETEKTOPOB,;

e HoBrble njen HEOOXOAUMBI JIJISI AETEKTUPOBAHUS YaCTHUIl TEMHON MaTepHUH.
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