YyeHble CMO6MY - yHaCTHUKN MeXAYHapPOAHOro SKCNepnMeHTa
Ha YHMKaJIbHOM CrekTpoMeTpe

CoBpeMeHHasa TeHAeHUMA K MUHMATIopM3aunm nokasasa, 4To BeWeCcTBO MOXeT
MMeTb COBEPLUEHHO HOBblE CBOWCTBA, €CJIN B3ATb 04€Hb MaJIEHbKYIO YacTuLy
3TOro BewecTsa. B nocnenHee gecsatuieTne Co3daHbl SKCNepMMeHTallbHble
MeToAbl, KOTOpble N03BONAT 6onee AeTanbHO U3yYaTb MUKPOCKOMUYECKne
CBOMNCTBa BewlecTBa. Hanpumep, yHMKasibHbI CNEKTPOMETP HEYnpyroro
pacceaHna BL43LXU, ycTaHOBJ/IEHHbIN Ha KPYMNHENLLIEM B MUPEe NCTOYHUKE
CUHXPOTPOHHOro n3nyyeHnsa SPring-8 (Xéro, AnoHns). O Ba>XHOCTWU NMepBoro
Hay4YHOro 3KCrnepmuMeHTa Ha 3ToM npubope, B KOTOPOM MpuHaIa y4actue
nccnegosaTesibCKasa rpynna CoOTpyoHUKOB Kadenpbl «dusndeckasa 3/1eKTPOHUKa»
NHCTUTYyTa PM3NKN, HAHOTEXHONOIrUN N TenieKoMMyHUuKauni Cr6MnyY, pacckasan
3aBeayowmnn Kagenpown, LOKTOP hU3nNKo-MaTeMaTUYECKUX HayK, Npodeccop A.B.
OUNNMOHOB.

- Anekceun BnapuMmupoBu4, n1eTOM Bbl BMeCTe C rpynnou y4eHbiX Balluewn
Kadenpbl oTNpaBUuKNCH B ANOHUIO, 4TOObI NOy4YacTBOBaThb B NepBOM
Hay4YHOM 3KCMepuMeHTe Ha CNeKTPoOMeTpe Heynpyroro paccesHmsa
BL43LXU. C Kako# ueJsiblio NPOBOAMUJICA 3TOT 3KCNEePUMEHT?
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- MMKpO31eKTPOHMKa 1 Bruodunsnka Bce ganblue yrnybnawoTcs B 061acTb O4eHb
MaJIEHbKUX MPOCTPAHCTBEHHbIX MaclwTaboB. PM3nKa HAHOCTPYKTYPMPOBAHHbIX
MaTepuasoB NOATBEPXKAAET, YTO NPUYMHA BO3HUKHOBEHUSA YHNKAIbHbIX CBOMCTB
MHOIMX HOBbIX MaTepunasnos, HanpumMep o4eHb 6osbLlan NN 04EeHb MasleHbKas
TEnJoNpPoOBOAHOCTb, IEXXUT Ha MUKPOYPOBHE. EC/IN Mbl N3y4nM, N3-3a Yero
WMEHHO NPOSABAITCS TakMe YHMKaJlbHble CBOMCTBA B MaTepualsie, TO Mbl 3TOT
OMbIT MOXXEM PaCcNpPOCTPaHMUTb Ha OFPOMHBbIN KlacC MaTepuraioB. Tak co3gatoTcs
«PYHKLMOHaNbHbIE MaTepuasbl» C 3apaHee 3afaHHbIMK CBOMCTBaMU s 3ToN
uenn Ham HeobxogMMo nccnenoBaTb HAHOCTPYKTYPY BellecTBa.

dun3nyeckn Ba>KHa NHPpopMaL A 0 ABMKEHUN aTOMOB B KpucTasnax. UMeHHO 37O
OBU>XeHne obycnaBanMBaeT BO3MOXHOCTb JOCTUXKEHUS TMFraHTCKNUX 3HAYEeHUN
ON3TIEKTPNYECKOro OTKJINKA U 3JIeKTPOMEXaHNYeCKon CBA3N. Knaccnyeckum
CNocoboM n3y4yeHns Takom aTOMHON ANHAMUKWN ABNAETCA HENTPOHHAasA
CNeKTpockonus, 3a pa3paboTky KoTopon bbina npucyxaeHa Hobenesckas npemums
rno usmke 1994 roga. OgHaKo 4ToObI MONYy4YNTb af4EKBATHLIN pe3ysbTaT Npu
MOMOLLN HEUTPOHHOIO CNEeKTPOMeTpa, UMeloLLero orpaHn4YeHHyo CBeToCcuy,
HY>XHO, 4T0Obl 06BbemM MaTepuana bbi1 He MeHee 1 Kybnyeckoro caHTMMeTpa.
Co3pnaHune obpas3LoB TaKoOro pasMepa 4acTo OKa3blBAa€TCS MPOCTO HEBO3MOXXHbIM.

MosToMy anbTepHaTUBHBLIM BapUaHTOM ABAAETCA CUHXPOTPOHHBIN UCTOYHMUK.
APKOCTb CMHXPOTPOHHOI0 NCTOYHMKA NpUMepPHO Ha 15 nopsakos 6onblie, 4em y
HEeNTPOHHOro, cneposaTenbHO, 06bem obpasua ona nccnefoBaHnsa MoxXeT bbiThb B
MWJIJIMOH pa3 MeHbLUE, YeM MPU UCNOJIb30BaHNN HENTPOHHOW CMEKTPOCKOMUN.

- B 4eM YHMKaNIbHOCTb BAHHOW YCTAaHOBKM?

- Ona co3gaHns CUHXPOTPOHHbBIX UCTOYHMKOB N3JTyHEHNS UCMNOJIb3YIOTCH O4EeHb
CNNOXKHblE TEXHNYECKME peLleHns, N03TOMY Takme npmbopbl 04eHb
noporoctosuwme. Hanpumep, ona obecnevyeHns HeobxooMMom TOHYHOCTH
N3MepeHuin, Hy>KHo, 4Tobbl TeMnepaTypa aHaAn3aTopa nogaep>Xxmeanach C
TOYHOCTbIO A0 O4HOM MUJIJIMOHHOW rpajyca B Te4eHue BCero sKkcnepumeHTa. B 1o
BpeMs Kak B0/IbLUMHCTBO NPUBOPOB Ha CUHXPOTPOHHbLIX UCTOYHUKAX NO3BONSAIOT
nccnenoBaTh TOJILKO CTPYKTYPY BellecTBa, CMeKTpoMeTp gaeT nHgopmaunio n o
AVNHaMUKe peLlleTKn Nccnenyemoro BewecTBa, a TakXXe rno3BosiseT NpocieanTb ee
TeMnepaTypHYto aBosoumnio. CnektpomeTp BLA3LXU yCcTaHOBNIEH Ha KpyNHENLLEM
B MUPE UCTOYHNKE CUHXPOTPOHHOIO n3nyyeHmnsa SPring-8. [lns ero co3gaHus Obin
pa3paboTaH crneumnanbHbI OHAYNATOP (MHOrOMOMOCHbBIM MAarHUT) AANHOW 15
MeTpPOB, HENOCPEACTBEHHO BCTPOEHHbIN B HAKOMNTEIbHOE KOJ1bLLO YCKOPUTESA.
9TOT npmbop co3paBasics bonee BOCbMU NET, U Ha CErOAHSALWHNIA OEHb ABNISAETCA
NIy4LWNM B CBOEM KJlacce. B 4acTHOCTM, N0 TakKMM napameTpamMm, Kak cBeTocua 1
paspelueHne, 3To caMbll HyBCTBUTENbHbIN Npubop B Mupe.



- 3TO OblJ1 ANOHCKO-POCCUNCKUN IKCNEPUMEHT?

- HeT, B KOMaHae 3KCNepUMeHTaTOPOB Tak)Xe Obln cneumanncTbl U3 OpaHunn.
- Y10 ObIJIO 0OBLEeKTOM uccnenoBaHua?

- O6bekTOM nccnenoBaHua ABAAICAS MOHOKPUCTANN UMPKOHaATa-TUTaHaTa CBMHLA
C MafbiM coaep>XaHnem TuTaHa. NoHMMaHue NPUYNHLI BOSHUKHOBEHUSA 0COBObIX
Pn3n4eCcKMX CBOMCTB LMPKOHaATa-TUTaHaTa CBUHLA NPUHLUMMNNANBbHO BaXXHO A4
pa3paboTkn 60abLLION FPpyMNMbl PYHKLUMOHANbHLIX MaTeprasaoB C ynpaBasieMbIiMU,
3apaHee 3aflaHHbIMU CBONCTBAMMN.

- A KaKoe npakKkTuyecKkoe 3Ha4YeHue 3To uMmeeT?

- UnpkoHaT-TUTaHaTa CBMHLA - 3TO NpeACcTaBUTeslb Nbe303JIEKTPUKOB, TO eCTb
BELLLEeCTB, KOTOPble U3MEHSIOT CBOW pa3Mepbl NpU NPUI0XKEHUN SNEKTPUYECKOrO
nons. MIHTepec K UMPKOHATY-TUTaHaTa CBUHLIA Bbi3BaH, NpeXxae BCero,
Ba>XHOCTbIO €ro NPaKTUYECKOro NPUMeEHeHNs, BO3MOXXHOCTSAMM UCMOJIb30BaHNSA B
pa3nyHbIX 0bnacTax TexHukn. ObnacTb NPUMEHEHNs Nbe3oMaTepraioB O4EHb
obLIMpPHA - OT MCTOYHUKOB 1 AETEKTOPOB Y/ibTPa3Byka B KopabesibHbIX
rmaposiokaTopax U ycTaHOBKaxX MeAULMHCKON YNbTPa3BYKOBOM ANArHOCTUKM [0
ObITOBbIX FA30BbIX 3A)XMNIafoK U YCTPONCTB BrpbiCKa TOMN/IMBA B ABMUraTeNsx
BHYTPEHHEro cropaHus. TakXe OHU HY>XHbl 015 paboTbl aTOMHO-CMI0BbIX



MMKPOCKOIMOB, KOTOPbLIE NCMO/Ib3YIOTCA AJ151 aHaM3a aTOMHOW CTPYKTYpPbI
NMOBEPXHOCTWN TBEPAOro Tena, A5 UCCIef0BaHNA MHTeP(ENCoB.

- Paccka>kuTte, no>Kasiyucrta, B YeM CyTb SKCNEepUMEeHTa.

- DKCMEepUMEeHT 3akJito4anacsa B U3y4eHU aTOMHON AUHAMUKM LMPKOHaTa-
TUTaHaTa CBMHLA B LULMPOKOM Juarna3oHe TemnepaTyp - OT KOMHaTHOMN
TemnepaTypsbl o 800 rpapycos KenbBunHa. B npouecce oxna>kaeHnsa Kpuctasan
rnepexoaunT B Nbe303JIeKTpU4eckoe COCTOsAHME, NMpn 3TOM CBONCTBa KpuUcTaJsia npu
KOMHATHON TeMnepaType B 3HAYUTESIbHOW CTeneHn onpenensTca TeM, Kak
KoNebNTCA aTOMbl B BbICOKOTEMMepaTypHOW a3e. Mbl U3y4nanm aTOMHYIO
AVHAMUKY 3TOro maTepuasna. 3TO 0O4eHb TPYLOEMKUIA NpoLecc, KOTopbin TpebyeT
boNbLUMX BpeMeHHbIX 3aTpaT. Hanpumep, nccnenoBaHus ToJbKO B OAHOM
TeMnepaTypHOM Anana3oHe nayT MuHuUMym 20-25 yacoB. OcobeHHOCTb
CUHXPOTPOHHOI0 3KCNEepMMeHTa B TOM, 4TO OH Boobule He oCTaHaBMBaeTCS -
rnpoaoJ»KaeTcsa 24 4yaca B CYyTKMW.

- A KakK BbIrAAUT 3TOT CNEKTPOMETP, U KaKOB NPUHLMN ero paboTbi?

- 9TO KOHCTPYKLUMSA, HanoMunHatowas 6onbLiyto Moa3opHyto Tpyby, KoTopas BeCuT
HEeCKOJIbKO TOHH N KOTOpas AO0JDKHa nepeMeLlaTbCa Ha J0YM MunamMeTpa. 3To
OOCTUraeTcs NPU NCMOJIb30BaHUN BO3AYLIHON MOAYLWIKN. KOHCTPYKLMA HaxXoaAnuTCS
BHYTPU 3aMKHYTOIro OCBMHLLOBaHHOI O NOMELLEHNs, a onepaTop CUOUT C HAPYXU U
aHaNM3npyeT OaHHble, KOTOPbIE BbIBOAATCA Ha 3KpaH. MpuHumnn paboTsl
3aKJilo4aeTCcs B TOM, 4TOo 13 ny4dyka CU co cpegHen sHepruen 20 keV BblgenseTcs
MOHOXpPOMaTUYECKada JIMHUA C SHEPreTUYEeCKON LWWNPUHOW MEeHbLLE, YeM B O4HY
0EeCATUMUNJIMOHHYIO OT 3TOW 3Heprumn. UameHeHue saHeprum MOHOXpPOMaTUYECKOro
rnyyka OOCTUraeTcsa nyTeM M3MeHeHUs TeMnepaTypbl KpucTasisla MOHOXpOMaTopa.
TOYHOCTb NOAAEP>KAHUNSA 3TON TeMrnepaTypbl COCTaBMAET OOHY ThICAYHYIO rpaayca,
npwv TOM, 4TO MOLLHOCTb Najaruiero Ha MOHoOXpoMaTop ny4dyka gocturaetT 500
BaTT B NATHE B J0JIN KBaAPATHOr0 MUJIMMETpa. DHeprmna paccesaHHoOro
N3Jly4eHUSA aHaNn3npyeTcsa cucteMon 1u3 42 aHasan3aTopos, NpU 3TOM UX
TeMnepaTypa nognepXmBaeTcs NOCTOAHHOW U O4VWHAKOBOW A1 BCEX
aHaNIM3aTopoB TakXe € To4yHocThio B 1/1000 rpaayca.









- Anekceu BnapuMmuposud, kpome Bac u npocgeccopa Cepres bopucosuua
BaxpyweBa, B 3KCrepuMeHTe NMPUHUMaJIM y4YacTue U Mosoablie yYeHble
Halwlero yHuBepcurteTa?

- CoBepleHHo BepHO. Hawwu acnupaHTbl - KOpuin bpoHBanbg v Japbs
AHLOPOHMKOBA - TaK)XXe y4aCTBOBAaJIN B 3TOM YHMKAJIbHOM 3KCNEepUMeHTE.
NoHMMaeTe, B KOMaHAe dKCNEePUMEHTATOPOB A0JIXKHbI ObITb HE TONILKO TE, KTO
cnepaTt 3a npubopamu, MeHAIOT obpa3ubl N TemnepaTypy, HO U Te, KTO
aHanusnpyeT pe3ysibTaTbl N OnpenesnsioT, B NPaBUJIbHOM JIN HarnpaBieHUn naet
3KCNepuMeHT, NOABJIAIOTCA JIN HOBble CBONCTBA, HY>KHO JIM MOBbIWATb
TemnepaTypy nam, HaobopoT, NoHWKaTb ee. Hanpumep, Haw acnmpaHT Kpuin
BpoHBasbg Kak pa3 cnefuns 3a sKCrnepuMeHTalbHOW YCTaHOBKOW, a Japbs
3aHMManacb NnpeaBapuTesibHbIM aHaJIM30M pe3yJsibTaTOB SKCMNepuMeHTa,
noAckKasbiBasia, NpaBuUJIbHO JIN NPOTEKaeT IKCNepuMeHT. 1 04eHb LOBOJIEH UX
paboTon.

- A 4TO paeT MOJZIOAbIM Y4YE€HbIM y4acTue B NoAo0OHbIX NpoeKTax?

- Hawwn acnnpaHTbl - BblpaleHbl n3 6akanaBpoB 1 MarncTpos. OHM y)Ke He B
nepBbI pa3 e34aT C HAMW Ha 3KCMepuMeHTbl, UMeT OnbIT PpaboTbl Ha CJIOXKHOM
obopynoBaHuun. YTo nm 3710 gaeTt? Hy, Bo-nepBbIX, AaHHbIE, MOJIy4YeHHbIE B X04e
3TOro 3KCNepuMeHTa, BOMAYT B UX KaHAMAATCKUE ancceprtaymmn. Bo-BTopblX,
Hay4Hble nybnmkaunn. Hanpumep, Oapbsa 9BAS€TCA COABTOPOM psfa cTaTen B
Hay4YHbIX XXYpHasax, B HaCTHOCTU B XXypHasne «Nature Communications» (impact
factor 11), y Opuna onybnmkoBaHa Hay4Hasa CTaTbsa B XXypHane «Physical Review
Letters» (impact factor 7,7).

- Anekcen BnaguMmmpoBu4, a 4To panblie? byayTt ewe nonoOHbIe
MeXAYyHapoaHble Hay4YHble SKCNepUMMeHThbl C BallMM y4yacTuem?

- Takume nnaaHbl y HacC, KOHEYHO e, eCTb. Mbl LOrOBOPUJINCH O MPOAOJIXKEHUN
COTpYyOHMYeCTBa C HAay4YHbIM PYKOBOAUTENIEM AMNOHCKOro CnekTpoMeTpa
npodgeccopom Anbhppenom bapoHoM. Kpome Toro, Ha Byaywmnin rog HameyeH
c/ieAyoLWmnin 3KCNepmmMeHT Ha HOBENLLEM UCTOYHUKE CUHXPOTPOHHOIO U3JTyYeHUs -
nasepe Ha cBoboAHbIX 3/1IEKTPOHAX, pacnosioKeHHoM B CTOIHAHOPACKOM
yHusepcutete (CLUA), KOTOPbIN MO3BOJINT MOJIYYUTb Ka4eCTBEHHO HOBYIO
MH(opMaumnio 0 ANHAMUKE peLlleTKN B UMPKOHaTe-TuTaHaTe CBMHLA.

- Anekcen BnagpumupoBu4, bnaropapvm Bac 3a MUHTepecHylo beceny u
)XeslaeM TaKuX XXe ycnewHbIX HOBbIX DKCMNEePUMEHTOB C BallUM yyacTuem!

MaTtepuan nogrotossneH Mepua-ueHtpom Cony
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