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0T3hiB Ha rrpoeKT 

"Pa3BHTHe TeXHHKH 3KCIIepHMeHTa H IIpHKJia,ll;Hbie HCCJie,ll;OBaHH51 Ha 

MOHoxpoMaTuqecKHX J.lYIIKax II03HTPOHOB (PAS)" 

l(eJibiO IIpOeKTa 51BllillOTC51 HCCJie,ll;OBaHU51 CTpyKrypbi o6pa3IJ;OB pa3JIJfliHbiX 

MaTepHaJIOB C IIOMOIIl;biO II03HrpOHHOH aHHHfHJI51IJ;HOHHOH CIIeKrpOCKOIIHH B 

BapHaHTe perHcrpau;HH ,n:orrrrrrepoBcKoro yiiiHpeHH51 3HeprHH aHHHrHJI51U:HOHHhiX 

raMMa-KBaHTOB (Doppler broadening of the annihilation line) H H3MepeHH51 BpeMeHH 

)KH3HH II03HrpoHOB, aHHHrHJIHPYIOmHx B o6pa3u;e (Positron Annihilation Lifetime 

Spectroscopy (PALS) MeTo,n: B «KJiaccHqecKOH» rrocTaHOBKe ). 

Oco6eHHOCThiO arrrrapaTyphi, HCIIOJih3yeMoH B 3THX Hccrre,n:oBaHH5IX, 

51BJI5IeTC51 IIpHMeHeHHe HHTeHCHBHOfO (,n:o 106/ceK.) IIOTOKa MOHOXpOMaTHqecKHX 

II03HTpOHOB ( C pa36pOCOM ITO 3HeprHH < 2 3B), reHepHpyeMbiX HCTOqHHKOM 

II03HTpOHOB Ha OCHOBe H30TOIIa 22Na, OXJia)K,n:aeMOfO ,ll;O TeMrrepaTypbl He Bbiiiie 7 
K, H HX MOHoxpoMaTH3aU:HH B crroe HaMopo)KeHHoro HeoHa. TpaHcrropTHpOBKa 

IIOTOKa II03HTpOHOB B COJieHOH,n:aJibHOM MarHHTHOM IIOJie o6ecrreqHBaeT ero 

BhiCOKoe KaqecTBO (MarrhiH yrrroBoH pa36poc ). Oxrra)K,ll;eHHe ,n:o TeMrrepaTypbi 

KOH,ll;eHCaiJ;HH HeoHa IIpOH3BO,ll;HTC51 C IIOMOIIl;biO KpHOKyrrepa, BCTpoeHHOfO B 

KOHCTPYKU:HIO HCToqHHKa. 

TaKoH crreKrpoMeTp rrorrh3yeTC51 6orrhiiiHM crrpocoM KaK B 06oe,n:HHeHHOM 

HHCTHryTe ~epHbiX Hccrre,n:oBaHH:H (OI15IH), TaK H B rra6opaTopH5IX poccHHCKHX 

HHCTHTYTOB H HHCTHTYTOB crpaH-yqacTHHU: OI15IH, 3aHHMaiOm;HXC51 

HCCJie,ll;OBaHH5IMH B o6JiaCTH cpH3HKH TBep,n:oro Terra, HH)KeHepHH MaTepHaJIOB H 

IIOBepXHOCTeH. 

B rpyrrrre Ilo3HrpoHHOH CrreKTpocKOIIHH JI5II1 pa3pa6aThiBaeTc51 

crreKrpoMerp PALS opHrHHaJihHOH KOHcrpyKIJ;HH, rro3BOJI5IIOIIl;HH cymecTBeHHO 

IIOBbiCHTb KaK pa3peiiiaiOmyiO CIIOC06HOCTb MeTo,n:a, TaK H HHTeHCHBHOCTb IIOTOKa 

rro3HTpoHoB (T.e. «rrpoH3BO.IJ:HTeJibHOCTh» 3Toro MeTo,n:a). O,n:HoBpeMeHHO 

pa3pa6aTbiBaeTC51 BapHaHT ycTaHOBKH PAS KOMIIaKTHOH KOHCTPYKU:HH, qTo 

II03BOJIHT ero IIIHpOKOe IIpHMeHeHHe. 

CeBepHbiH ApKTfiqeCKHH cpe,n:eparrbHhiH yHHBepcHTeT HMeHH M. B. 
IT"uryuol"oR~ u 1-HlvqHo-ofina~oBaTeJibHbiH UeHTO MHPOBOfO YPOBH51 «POCCHHCKaH 



ApKTHKa: HOBbie MaTepHa.Jibl, TeXHOJIOrHH H MeTO,IJ;bl HCCJie,IJ;OBaHH.H» ,IJ;aBHO 

yciTerriHo coYpy.n;HH"IIaeT c rpyiTITOH Ilo3HTpOHHOH CITeKYpOCKOITHH JUIIl. 3To 

ITpoeKTbl ITO HCCJie,IJ;OBaHHIO KaBHTal(HOHHOrO pa3pyrneHH.H ITOBepXHOCTH rpe6HbiX 

BHHTOB MOpCKHX cy,n;oB, 3KCITnyaTHpyeMbiX B apKTH"l!eCKHX lliHpOTaX H 

H3roTaBJIHBaeMbiX Ha ITpe,n;ITpH.HTH.HX AO «UC «3Be3,IJ;O"IIKa», «ITO «CEBMAIIl». 

Be,n;yTC.H pa60Tbi ITO HCCJie,IJ;OBaHHIO CHHTeTH"lleCKHX MOHOKpHCTaJIJ1H"lleCKHX 

ITJiaCTHH ,n;AA BbiCOKOTexHonorH"IIHbiX ITPHMeHeHHH c AO «Ar.II: ,II;all:MoH.n;c». 3To 

ITO,IJ;"IIepKHBaeT BOCYpe6oBaHHOCTb ITpHKJ1a,IJ;HOrO, ITpaKTH"l!eCKOrO XapaKTepa pa60T 

rpyrriTbi Ilo3HTpOHHOH CITeKTpocKOITHH JI5Ill. 

C"IIHTaiO, "liTO pe:o:eH3HpyeMbiH ITpoeKT H ero pa3BHTHe HecoMHeHHO 

ITpe,n;cTaBJI.HIOT 6onhrnoll: Hay-qHbiH H ITpaKTH"IIeCKHH HHTepec - ,n;n.H OH5ll1, 

YHHBepCHTeTOB, Hay-qHO-HCCJ1e,IJ;OBaTeJ1bCKHX HHCTHTYTOB, BbiCOKOTeXHOJIOrH"l!HbiX 

ITpOH3BO,IJ;CTB PoccHH H rocy,n;apcTB-"IIJieHoB OI15.1J1. 

fipopeKTOp 00 HHHOBaQHOHHOMY 

pa3BHTHIO - HayqHhiH pyKoBO,LJ;HTeJih 

HO:U: MHpoBoro ypoBH.H «PoccuU:cKa.H 

ApKTHKa: HOBbie MaTepuaJihi, 

TeXHOJIOrHH H MeTO,ll;hl HCCJie,LJ;OBaHH.H», 

3aBe,LJ;yiOIQHH Ka<J>e,ll;pOH 

. <J>yH,LJ;aMeHTaJihHOH H npHKJia,LJ;HOH 

<J>u3HKH, ,ll;.<J>.-M.H., npo<J>eccop M.K. EceeB 
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"Development of experimental techniques and applied research with slow monochromatic 
positron beams (PAS)" 

The goal ofthe project is to study the structure of various material samples using positron 
annihilation spectroscopy: Doppler broadening of the annihilation line (DBAL) method and 
Positron Annihilation Lifetime Spectroscopy (PALS) method in the "classical" form. 

A feature of the equipment which used in these studies is the use of an intense (up to 106 

/sec.) flow of monochromatic positrons (with an energy spread of< 2 eV) generated by a source 
of positrons based on the isotope 22Na, cooled to a temperature not higher than 7 K, and their 
monochromatizating in a layer of frozen Neon. Transportation of the positron flow in a solenoid 
magnetic field ensures its high quality (small angular spread). Cooling to the Neon condensation 
temperature is carried out using a cryocooler built into the design of the source. 

Such a spectrometer is in great demand both at the Joint Institute for Nuclear Research 
(JINR) and in the laboratories of Russian institutes and institutes of JINR member countries 
engaged in research in the field of solid state physics, materials and surface engineering. 

In the group of Positron Spectroscopy of the DLNP, a PALS spectrometer of an original 
design is being developed, which makes it possible to significantly increase both the resolution of 
the method and the intensity of the positron flow (i.e., the "performance" of this method). At the 
same time, the option of installing a compact design PAS is being developed, which will allow its 
wide application. 

The Northern Arctic Federal University named after M.V. Lomonosov and the world-class 
scientific and educational center "Russian Arctic: New materials, technologies and research 
methods" have been successfully cooperating with the group of Positron Spectroscopy of DLNP 
for a long time. These are projects for the study of cavitation destruction of the surface of propellers 
of marine vessels operated in Arctic latitudes and manufactured at the factory of "CS 
"Zvezdochka", "PO "SEVMASH". Research is underway on synthetic monocrystal plates for 
high-tech applications with "AGD Diamonds". This underlines the relevance of the applied, 
practical nature ofthe work ofthe group ofPositron Spectroscopy ofthe DLNP. 

I believe that the reviewed project and its development are certainly of great scientific and 
practical interest for JINR, universities, research institutes, high-tech industries in Russia and JINR 
member states. 

Vice-Rector for Innovative 
Development - Scientific Director of Research 
Education Centre world-class "Russian Arctic: 
new materials, technologies, and research 
methods", 
Head of the Department of Fundamental and 
Applied Physics, Doctor of Physics and 
Mathematics Science, Professor 


