OT3bIB
Ha asropedepar aucceprannn boposuunoii Hatansn I[MaBinoBHbl
«Pa3paboTka cnocoda ynpapJjieHHsi COPOIHOHHOI AKTHBHOCTbIO HAHOTYOYJISIpHBIX
MaTepPHAJIOB AJIsI CO31aHHSI CCHCOPHBIX HAHOYCTPOHCTBY,
NpeCTABJICHHOI HA CONCKAHNE YYEHOI cTeneHH
JOKTOPA PH3HKO-MATEMATHYECCKHX HAYK 110 CIIENHAJIBHOCTH
01.04.10 — ®u3uKka n0JyNpoBOAHHKOB

Jlist HanoTpyOOK. 001aIaloIMX  YHUKAILHBIME  (PU3MKO-XUMHUYECKUMH CBOHCTBAMH,
0COOEHHO XapaKTEePHbl BLICOKast COPOIMOHHAs AKTUBHOCTh U SIPKO BBIPAXKEHHAS 3aBUCUMOCTD
MEXaHM3MOB TPAHCIIOPTa HOCHUTEJIEH 3apsja Kak OT XMMHYECKOro COCTaBa, Tak M OT
CTPYKTYPBI MEKATOMHBIX cBsizeil. Bo BceM MUpe akTHMBHO NpoBOTCsA paboTHl MO CO3/1aHUI0
9JIEMEHTOB HOBOT'O MOKOJIEHUS HIEKTPOHHBIX YCTPOHCTB HA OCHOBE HAHOTYOYJISIPHBIX CHCTEM.
Jlis moaoOueIX  weseit  HamOosiee  [EPCHEKTUBHBIM  [IPEJCTABISIETCST  MCIOJIB30BAaHKME
MOJIM(DUIIMPOBAHHBIX  HAHOTPYOOK €  YIPABISIEMBIMH  IIPOBOJIMMOCTBIO M AKTHBHOCTBIO
B3auMoJeifcTBUs ¢ pasaudHbIME - BemecTBaMu.  OJIHAKO — MEXaHU3Mbl  IIPOIIECCOB
B3aMMOJCHCTBIS  MOAMMUIIMPOBAHHBIX  HAHOTYOYJICHOB ¢  Pa3sIMUHBIMH  XHUMHYECKUMU
JIEMEHTAMHU U MOJICKYJIAMH OCTAIOTCSI MATON3YYEHHBIMHU, TaK JKe Kak 1 CIIocoObl perucrpaiu
CHTHAJIOB B CUCTEME «30HI-00pa3ern» CeHCOPHBIX HAHOYCTPOMCTB.

Jluccepranmonunas padora bopozunnoit H.I1. kak pa3 u nocesieHa TeopeTHYecKuM u
IKCMEPHUMEHTAIBHBIM  HCCJICI0BAHMAM  TAKUX  I[IPOLIECCOB M CIIOCOOOB  yIpaBjleHHs
COpONMOHHON AKTMBHOCTLIO HAHOTYOYJSPHBIX MATEpPUATOB MPH MX MOAU(PUIMPOBAHUH U
Gyukuuonaanzaumu.  McenonpzoBanible  1oc/Ie/J10BaTeIbHbBIE  TEOPETHUECKHE TIOJAXO0AB U
sddexruBHbie  Mojean  00JaNal0T  BO3MOIKHOCTBIO  [POIHOZHUPOBAHUS  [1EPCIEKTHBHBIX
XapaKTepUCTHK.

Yunreisas BBIIIEH3I0KEHHOE, TeMy JCCepPTALHOHHOM padboThI
H.I1. bopo3uuHoii cieyeT npu3HaTh akTyalbHOI.

B pabote mnpeacraieH OOMIMPHBIIT MaTepHai, COJCPIKAIIN ps/l HOBBIX HAyUHBIX
pe3yIbTaTOB, MMEIOIMX (QyHJAAMEHTAIBHOE M HAYYHO-IIPAKTHYECKOE 3HAUYCHHE. ABTOPOM
YCTAaHOBJIEHA BO3MOKHOCTH CTPYKTYPHOI MOMduUKauu yriepoHsix HaHotpybok (YHT)
3aMeIaoIMMU atomMami 0opa 1 a3ora ¢ HoJydeHHeM CTPYKTYp pasHoro Tuma. [lposeieno
MCC/ICI0BAHNE  JJIEKTPOHHOIO M HHEPIETHYECKOIO  CTPOCHUS  MOJMPHIIMPOBAHHBIX
HaHOTPYOOK, BBIMOJIHEHA OLICHKA 3apsiloBOIO  COCTOSIHHMS M HMOJABWKHOCTH HOCHTEIIEH.
M3yueno copOLMOHHOE B3aUMOJIeHicTBHE MOIN(UIIMPOBAHHBIX HAHOTPYOOK pasIMYHBIX THITOB
C aTroMaMM M MOJICKYJAMH Ta30B, IIEJOYHBIMM, JICTKUMH M HEPEXOJAHBIMH MeTaljiaMH,
HEKOTOPBIMM CTPYKTYPHBIMH C/IMHUIIAMI OpraHiyecknX BeriecTs. |IpejcraBieHsl jjaHHbe 0
CCHCOPHOI aKTUBHOCTH TOIYIPOBOASIIIMX OOPHBIX HAHOTPYOOK B OTHOLIEHHH aTOMapHOro
BOJI0POJIA M O TapaMeTpax HPOTOHHOI HPOBOJAMMOCTH.

MHTEpEeCHBIMU M HECKOILKO HEOKHMAHHBIMU PE3yJIbTaTaMU SIBJSIOTCS BBIBOJBI O TOM,
YTO TPAHMYHOE MOAMMHUIMPOBAHME HAHOTPYOOK aTOMApHBIM BOJOPOJOM  CIOCOOCTBYET
AKTUBHOMY MPOHUKHOBEHHIO aTOMOB META/UIOB BHYTPh ¢ 00pa3oBaHHeM KBaHTOBBIX
HAHOIIPOBOJIOB, @ B COPOIMOHHYIO AKTHBHOCTH MOJAH(GHUIIMPOBAHHBIX OOPOM  yIIIEPOHBIX
nanoTpyOok Bujta BC; BHOCHT BRI KYJIOHOBCKOE B3aHMO/IEHCTBHE.

[Toxkazano  raioke.  uTo  MOJAMGHUIMPOBAHHE  JIAICKTPUYCCKOTO  MOJIMMEpa
(MoJIMMETIIIMETAKpUIIATA) YIJICPOJAHBIMI  HAHOTPYOKAMH IPUBOJNT K MOJIYYEHHIO HOBOTIO
KOMITO3UIIMOHHOIO MatTephaia, 00/1a/1alollero cBoHeTBaMI MOIYIPOBOAHNKA. TeopeTnuecku
U OKCIIEPUMEHTAJIBHO  OLCHEHa IoBepxHocTHas copbunmonHas akrtuBHocth YHT 1o
OTHOIICHHIO K MOJICKYJIAM CITHUPTOB

O/tHuM M3 IPAKTHYECKH BAXKHBIX PE3YJIBTATOB ABJISCTCS YCTAHOBJICHUE TPEX OCHOBHBIX
criocoba  ynpasienusi  COpOUMOHHON  AKTHBHOCTBIO  HAHOTYOYJISPHBIX  MaTepuaioB  Juls
CO3/1aHMsl CCHCOPHBIX HAHOYCTPOHCTB.



JlocToBepHOCTL OCHOBHBIX [MOJIOKEHHUI M BBIBOJAOB /MccepTaliu obecreunBaeTcs
000CHOBAHHBIM HCIIOJIBL30BAHUEM KOPPEKTHBIX MOJE/ICii ¥ pasHbIX METOJOB pacyéra., a
MMEHHO, KBaHTOBO-XHMHUecKkoil cxembl MNDO u  merona (yHKUHMOHAZa IUIOTHOCTH.
OCHOBHBIE ~ [10JIOJKEHHMST M BBIBOJ(bI  JIMCCEPTALlMM  HE HPOTUBOPEUAT COBPEMEHHBIM
TEOPeTHUECKUM TIpe/ICTaBICHUSIM, OT/Ie/IbHBIe pe3yIbTaThl COITIaCyIOTCs (v
IKCIEPUMEHTATBHBIMU JIAHHBIMH.

Pabora npomnuia ocnopatensuyto anpobdamuio. HOBU3HY M 3HAUMMOCTB MOJYyYEHHBIX
Pe3yaLTATOB MOJATBEPICIACT NX [PEJICTABICHUE HA MHOIMX KPYIIHBIX BCEPOCCHHCKMX M
MESKYHAPOAHBIX KOHMEPEHIMIX. B TOM 4Hc/ie 3apyOeKHbIX, O1y0JIMKOBAaHHE B JKypHajax,
BXO/UIIMX B MEK/IYHAPOJIHbIe Oa3bl INTUPOBAHHS 1 peKoMeH 10BaHHbIX BAK.

IIpu u3ydenun coseprxanus apropedepara ObUTH 3aMEUCHBI CJIC/IYIOIIHME HEIOCTATKH.

1. TlpuBenennbie B Taba. 3 asropedepara 3HAYECHHs DHEPrUM aJCOpPOLMH aToOMa
Bojopoja Ha nosepxHoctn BC; manorpybok tuna b, paccunranusie meromamu MNDO u
DFT. cunsno otimmuatotest. O6cyugieHne yTUX pacXok/IeHnii B apropedepare 0TCyTCTBYET.

2. Ha puc. 5a) n 30) caenosano Obl ykazarb MmaciutaObl rpejcrabieHHblx ACM-
1300paskeHMIt HAHOTPYOOK ¢ METALUTHUCCKMMH YaCTHIIAMH.,

3. Ha puc. 9a) ne oGo3HavyeHbl KOOP/JMHATHBIE OCH M HE MPHUBEJICHBI 3HAYCHUS
BEJIMYMHBL,  OTKJIa/biBacMOil  Ha ocu  opjauHat. OOo03HaueHMss Ha MHOTHUX pHCYHKax
HAIEYaTaHbl CIAMIIKOM MEJIKUM pHQTOM.

4. B apropedepare He cojepikarcs CBEACHMS W TOM, HMEIOTCA JIM Y aBTopa
3allMIIeHHble O0BEKTHI HHTELIEKTYalIbHOH cobeTBeHHOCTH, uTO OBLTO OBl 1erecoobpasHo
OTMETUTB. TIOCKOJIBLKY B JiMccepTality  paspadoran  crnocod yrpapjieHUs: COpOIMOHHOM
AKTHBHOCTBIO HAHOTYOY/ISIPHBIX MaTCpHAIIOB.

B mesoM  MOKHO - 3aKIIOMMTBL,  UTO  pe3y/braThbl  MCCEpTallMOHHOW  paboThl
H.ILboposnunoit  npejcrasisitor  ¢o0oif  KpynHpli — HaydHbli  BkiIajg B (QU3MKY
OJIYIPOBOAHHKOBBIX  MOAMQULUMPOBAHHBIX  HAHOTYOYJSpHBIX  CTpyKTyp. Jluccepraims
SIBJISIETCSI 3AKOHYCHHBIM MCC/IE/IOBAHMEM HA AKTYaJIbHYIO TEMY, YA0BIETBOPSIET TPeOOBAHMSIM,
HpebABISEMBIM K JOKTOPCKUM JiMccepTanusim, a e aBrop., boposuuna Hatanws TlaBiosHa,
3aCly)KMBACT NPUCYIKACHHS YUEHOI cTenenn JoKropa (QU3MKO-MAaTEMATHUYECKUX HAyK I10
cnennaabioctn 01.04.10 - dusuka nonynpoBOAHUKOB.

JlokTop huznko-maTemMaTHuecKnx Hayk, rnpodeccop,
JIUPEKTOP-HAYUHBIH PYKOBOJIUTE/H
Hayuno-o0pasoBaTe1bHOro 1enrpa GyHKIHoHaIbHBIX
MArHUTHBIX MaTepHaIoB ACTpaxaHcKoro
rOCYJIAPCTBEHHOIO YHUBEPCHUTETA
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GenepansHoe  rocyjapersentoe  OrojuKeTHOE  00pa3oBaTe/bHOE YUPEKACHHE BBICLICIO
oOpaszoBaHusl «AcTpaxaHCKHii roCy/1apCTBEHHBIH YHUBEPCHUTET» (AcTpaxaHcKuii
rOCY/1apCTBEHHBINH YHUBEPCUTET).
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