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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; 

2. Development of new low-background methods; 

3. Data taking; 

4. Development of methods for detection of neutrons and radon; 

5. 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. I 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, I propose to support this project. 
 

Vice Director LNP JINR                                            Dmitry Vadimovich Naumov 

dmitryvnaumov@gmail.com 

23.11.2017 
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Pe~eH3lUI npoeKTa 

EDELWEISS-LT 

rip>IMoH: rroHcK .nerK11x WIMP c HPGe mrnyrrpoBOJJ.HHKOBbIMH 60:10MeTpaM11 

ABTOpbr: B.Bpy,n;aHHH H ,n;p. 

BBe,n;eHHe 

Cyw.ecTayeT pH.u I<OCMOJlon1'1ecK11x 11 acTpoqrn3H'JecKHX 1rn6mo.uaeMhix, 

yKa3hrnat011.t11x Ha cyntecrnoBaHHe BO BcesreHHOH He6ap110HHoi1 TCMHOH l'vmTep11H. Bee 3Tl1 

1ra6mo.ue1urn - He npJrMhie, OCHOBaIIHhie lta rpaB~!TaIJ.HOHHbIX ::icpcpeKTax. I1cnOJlb3YIOTCJI 

JtaHHbie no poTaU,HOHHbfM KpHBblM B raJlaKTHKax, rpaBHTal(JilOHHOMY JlHH3HpOBaHmo, 

Kpym10-MacwTa6Hoi1 cTpyr<Type BceJleHHOH, MHKpOBOJlHOBOMY cpony H PJrA .upyrnx ;J,aHHbIX. 

)J,OJ15! TaKOfO TCMHOro BCHtCCTBa COCTaBJrnCT nop}l/ tKa 85% OT fIOJlHOH MaCCbl BCll(CCTBa BO 

BceJieunoi1. 

Ha1160JJee 11011ym1pttoi1 mnoTe3oi1 o cpopMe TCMHOH MaTep1111 5!BJ1HCTC5! rnnoTc3a o 

cna6o-B3aHIV10.uei1cTBy1ow.11x H AOJifO-)KHBYntHX MacCH.BHbIX 'JaCTHu.ax - ·wrMP. B 

CrnHAapTHOH Mo1tcJm (CM) HCT no;..tXOJ.l51Htero KaHJJ.J1JJ.aTa Ha T IY ponh, YTO CJ\CJia110 6&1 11x 

Ha6mo.ue1rne nepBbIM OTI<pbITHeM cp1131111ecKoi1 Teop1111 3a pa.MKaM11 CM. 

B HaCTO.s!W,CC BpeIVra HCT 3KcnepHMCHTaJibHoro nOATBep)KAeHHJr cyw.ecrnoBaHHH 

WIMP. 3KcnepuMe11raJ1bHb1e yKa3aHH5!, noJ1y4enttb1e KOJIJia6opau,mrMH DAMA, CoGeNT 11 

HCKOTOpbrMH ;1pymMH, ne no/tTBCP)K/laIOTCR pe3yJlbrnTaM11 TaKHX 3Kcnep11MeHTOB KaK LUX, 

SuperCDMS H EDELWEISS-Ill. 

Asrnpb1 npe.unaraeMoro npocKTa 3 ro;J,a ua3a.u nonan11 K paccMoTpCHHIO npoeKT 

EDELWEISS-Ill, ycneurnoe Bh1nonuett11e KOTOporo no3BOJIHJIO noJIY4HTh Ba)KHhIH 

QJH3H4eCKHH pe3yJibTaT, HCKJllO'!alOU(HH yKa3amrn Ha Ha6JIIO/.lCHH>l YaCTl1ll TCMHOJ1 MaTepml. 

B HacToHw,ee BpCM51 yc1rn1rn '.:)Kcnep11Me1-rraTopoB. pa6oTaiomnx B 3Toi1 o6JiaCTH, 

cocpe)(OTO'fCHhl Ha llBYX rJJaBHhIX HanpaBJJCHHJIX: KpHOfCHHblC )(CTCKTOpbl, pa6oTalOW,HC npH 

TCl\mepaTypax HH)l{C 0.1 K 11 per11cTp11py10w,1-1e KpoMe 3HeprnH HOHH3aun11, rnK1Ke 

Bbl,llCJlHCMOC TCllJJO, a TaK)!(C )!<Jl):lKO-Cl(l1HTHDJlR1ll10HHhlC )(CTCKTOpbI. n 0 C JI C }.( H H C H C 

HMClOT £~ HaCTO»ntee BpeMH KOBKypeinoB np11 no11cKe Macchi WIMP B o6JiacTtt 6oJiee 
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HCCKOJlbKHX ):(CC51TKOB f :3B, B TO BpCM}l KaK nepBblC OKa3blBaEOTCH 60.rree 4YBCTBHTCJibHblMH 

np11 Maccax WIMP Mcneel 0 f::iB . 

Dpe}lJiaraeMhIH npoeKT HanpaBJTeH Ha J\OCTH)KCH11e 'fYBCTBHTCJibHOCTH K W1MP B 

o6JiaCTl1 Mace '.)TOH rttnOTCTl14CCKOH 4aCTl1JJ,bl, HC }lOCHDKHl'vlOtt paHee. 

LI;e1111 npoeKTa 

floHCK L!aCTHJJ, TCMJ!Ol1 Mar ep11H WIMP c 1vmccaMH, MCHCC 20 r::iB. 

1. P a3pa6oTKa HOBhIX rep1vraHHCBhlX J\CTCKTopoB c peKopJ(HO Htt3KHM '.3HeprcTH4CCKHM 

noporoM; 

2. Pa1pa60TKa HOBblX Hl13KocpoHOBblX MCTOJ.\OB; 

3. Ha6op l(aHHbtx; 

4. Pa1pa60TKa MCTO) \OB perncTpa1\11H HCHTpoHoB 11 pa; \OHa; 

5. Mox1eJ111posaH11e, aHaJrn1 ;1aHHb1x, nol(roTOBKa ny6JrnKat{Hti. 

XapaKTep npoeKTa 

3KcnepHMCHTaJTbHO- MCTO):(H 4 CCK11H 

3a,nen aBTOpOB H )lOCTHrHyTbie paHee pe3ynbTaThl 

ABTOpbl H~fCl-OT Ol!C H b Ba)!{HblC 11 o6u{enp113HaHHbIC Hay'IHblC 11 Hay4HO­

MCT0}1Hl!CCKl1C pe3y.1hrarb1 B 3TOH 06J1acn1. B Lracn-1ocTH, np11 aKTHBHOM y11acT1111 aBTopoB 

no.1yqeHbI BIDKHhre npe11eJib1 Ha BeJiwurny ce4emrn s1a11MOJ\e1':fcrn1u1 WIMP c HJ\POM, 

11cK..1104a1-0ll(He cyll(eCTBYl-Oll(tte yKmanHH 11a o6uapy)KCHHe 3THx LJaCTHJJ, KOJJJ1a6opau,H5IMH 

DM1A, CoGeNT H .up. 

nony4cHHbre Ba)!{Hbie uay4Hble pe3y11bTaTbl >IBJJ51EOTCH CJICJ-lCTBHCM KponoT.rnrnoti 

pa60Tbl aBTOpCKOro KOJIJICKTHBa, nocTene1rno yny4al-Oll(d1 war 3a waroM Ka:>K}lblH '.)JICMCHT 

ycTaHOBKH B 6opb6e c qJOHOM. 
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1. ABTOpbI noJIHOCTb!O BbmOJTHHJIH B35ITblC Ha cefo1 TPH ro;.la Ha3a/.l ofonaTeJibCTBa. 

2. C 11x y4acn1e11;1 nonr1e11b1 smKHbie pe3yJibTaTbl. 

3. Bonpoc cymecrnoBaHH>I WIMP no-npe)J<HC1"fY OTKpbITbTH. B 11acmsnutti1 MOMCHT, no 

Kpa:Hi;e:H Mepe MHe, ue OLICBH.UHO - y.uacTcsi JTH 06Irnpy1KHTb WIMP MCTO.UOM, 

npe;.v1mKeHHbfM B ; laHHOM npoeKTe vinH B mo6oM JlPYJ'OM aJlbTepHaTHBHOM. Mory 

yrnep)Kll,aTb, 4.TO npe.usiaraeMbIM npoeKT 5IBJHICTC.H O,UHHM J.13 na1160J1ee 4.YBCTBHTCJlbHblX 

K MaJTbTM MaccaM tracn1u TCMHOH MaTepvr11. Cep&e3HbtM KOHKypeHTOM HBJTHCTCSI npoeKT 

CDMS. 

4. Ha MOH B3Dl5!J.l, 04.eHb Ba)ICHblM >IBJJ>ICTC5I MCTO.UH4.ecKa5I cocTaBmTIOLUaH: ?>Toro npoeKTa. 

B llaCTHOCTH, xorn SI MOI)' 11 ow116aTbC5l, aBTOpbI 3Toro npoeKTa 5IBJJSICTC5I ecsrn He 

C,UHHCTBCHHblMH, TO OJ.lHHMH H3 OtICHb HCMHOIHX HOCHTCJICH 3HaIIHH 0 pa60TC 

6 o JToMeTpOB B nameM HHCTH'Tyre. 

Tio3ToMy, pe3JOM11py51: Bee Bb1wecKa3annoe, npe;.vmraJO noJ]JJ,Cp)J<aTb llaH11&1!1 npoeKT. 

3aM. JlHPCKTopa Jl5IT1 Ol15IJ.1 HayMoB ).J:MHTpH:i1 BaJ(HMOBHI.J 

dm itryvnaumov@ gmail.com 

23.11.2017 
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