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€T aBToMobuIo 6e3 noasapsanku

eT BCEX LIeHUTENEN SKONOrm4yecKoro
ejoBaHNA ¢ rpadpeHOM MPOBOAUITUCH
exHosornn, Keangxy, FoxxHas Kopes n um
00MNA C TON XXe MOLLHOCTW, HO, BPeMS 3apsaaKu

caenatb He TOJbKO 6aTapero a NOJTHOCTbHO

iy




M ITTOTETUYECKUU NMPUMERP, AEMOHCTPUPYHO LMW

MEXAHMYECKYO NMPOYHOCTEL rpadeHa. 'padeHoBbIN
ramMak niowagskro 1 M? (ero macca MeHbLLe
MUSTSTUTPanvimMa) CnocobeH BhbigepKaTbk B3POCIIOro KoTa
Maccou 4 kr. s cpaBHeHUA: cTarnbHOU raMak Tom Xxe
nrowanu (ecrnm Ol HaM ygarnock ero caernartb TOM XKe
TONWWHBI) yoepxuearn obl B 100 pa3 MeHbLUe — BCero
40 .



T KOCTH, [MoponoH n3 rpadpeHa nmeet
1a YCKOPAIOT BbICOKYIO TEMMONPOBOANMOCTb U

X KINETOK N yMeHbLLAeT obpasoBaHue Knewemn
' KOCTHOW TKaHW. N GakTeEPUN BHYTPU 3MaCTUYHOIO
neHononuypeTaHa.
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ICYUT OT paKa: IIPH IIOMOIIKW OKCHIA
O YHHUYTOXHTD PAKOBBIC

'K, B TO JKC BPCM:, HUKAK HC
CTKH.

I'paden BOUTHIBAET pagiOaKTUBHbBIC
OTXOJIbI. UKPOCKOITUYECKHE, TOIIIMHOMN B
aTOM XJIOIIbsl TOTO Marepuayia ObICTPO
CBS3BIBAIOTCS C €CTECTBEHHBIMU U

HCKYCCTBEHHBIMH PaIMOU30TONIAMU U
KOHJCHCUPYIOT UX, IPEeBpalias B TBEPAbIC
BemecTBa. CamMu XJIOMbsI paCTBOPHUMBI B
KHUJKOCTH, U UX JIETKO MPOU3BOJIUTH B
IMPOMBIIICHHBIX MaCIITa0ax.
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TUTb NOA3EMHbIE BOAbl, KOTOPbIE 3arpsA3HAOTCS NPU
)eMerbHbIX MeTanos. M 4YTo npumMeyaTenbHO Tako METO/,
nelieBne TpaauLMOHHbIX.



TPAPEHA

‘B rpacpeHe BeayTt cebs Kak pensaTMBUCTCKME YacTuLbl C HYIIEBON
adbeH MOXET BbICTyNaTh B KAYECTBE SKCNEePUMEHTarIbHON
O SNEKTPOONHAMUKM.

eHe MOXET HabrnogaTbca gaXKe NPy KOMHATHOM
KITOTPOHHOW SHEPTUMN.
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InekTpoabl Ans
CynepKOHOEHCATOPOB

ﬂ‘-leﬁ Ka (bﬂSLU-naMﬂTl/l Scribed Separator&  ~ Sheet of

Graphen | I lasti
Ha OCHOBe rpa(beHa phene Electrolyte plastic
‘ Raman Spectroscopy

Single Layer "
Graphene

Renan hisaaiy (e w)

Oxide control y Graphene -
Oxide

D Memoryeffect
10

C XTEM of Graphene Flash Memory
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[JorneBoun TpaH3ncTop.... CotTpyaHukM naéopatopum IBM,
CYMeImn co3gathk rpadeHoBLIN TPAH3UCTOP, paboTaroLLUM
" Ha yacToTe 100 'y (310 B 2,5 pas3a npeBbIaeT
OBICTPOAENCTBME TPaH3UCTOpPa TOro XKe pasmMepa,
M3roTOBJIEHHOIO Ha KpeMHUeBOM OCHOBeE).



3payHoOe YyCTPOWUCTBO
> HUA (OUCnen ¢ nedyaTHou
CTaHEeT BO3MOXHbIM U3roTOBUTb Ha

Graphene OLED )
e rpadpeHa.




HE OTCYTCTBYET BUTHEPOBCKAA KpUCctasyindaumna.

lwaetca npubnmkeHne bopHa-OnneHrenmepa, B cuny MeaneHHoro
OCTOBOB PELLUETKM UX MOXHO BKIMOYNTb B PACCMOTPEHME KaK
0€ KaK JQOOHOHbI peLLEeTKN.

SKTPUHECKIA SbhekT ansa rpacdeHa npeBoCXoauT PE3NCTUBHBIN OMUYECKUIA
, YTO B MEPCNEKTUBE NO3BOSINT CO3aHNe Ha ero 6ase cxem, He Tpebytomx
eHusl.

HOM CIio€ rpadyeHa aneKkTPOoHbl BeayT cedsi Kak XXnakum Kpuctanm.

AENIEHHbIX NapaMeTpax CkanbiBaHUs Ha Kpuctanse rpadura BO3MOXHO

b Kopobyatyto rpaceHoByto HaHOCTPYKTYpY (KITHC).

MHCKUX UCCregoBaHuUsax rpadeH AEMOHCTPUPYET NPOTMBOPAKOBLIE CBOUCTBA:
adbeHa BbIBOPOYHO NopaXkaeT CTBOMOBbLIE KIETKWN, OTHOCSLLMECS K KaTeropum
HeHble oueHUNU apdekTbl rpadpeHa npu WeCTU pasHbiX BUOax paka:

Mo3ra).
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JlarTguKu Ui AMarHOoCTUKH 3a0oJieBaHuii. B matunke ucnonbsdyercs rpaden, monekynsl JJHK u
(IIYOPECHEHTHBIC MOJICKYJIbl. DITYOPECIIEHTHBIE MOJICKYJIbI COETUHSIOTCS ¢ oauHouHOM JIHK,
KOTOpasi B CBOIO ouepeb CBs3biBaeTcs ¢ rpadenomM. Koraa apyras ogunounas mosekyia JJHK
cesgbiBacTes ¢ AHK, nmpucoennnenHom k cioto rpadena, u popmupyercs npoitnas JIHK,
KOTOpast CBOOOIHO HepeaBuraeTcs mno rpadeny, yBeanurnBas ypoBeHb U3JTyUSHHUS.
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IllHo6enesckas npemus

[enmy n ero konnere, capy Mawnkny beppu (Michael Berry) LIHobenesckas
npemus 2000 roga no (onanke Obina npucykaeHa “3a ucnonb3oBaxue
MarHuTOB A TOr0, YTODbI 3aCTaBUTL SIATYLWKY NEBUTUPOBATL .
Pe3ynbTathl 3T0r0 UCCnefoBaHna enm n beppu nanoxunu B ctathe "0
NETaKoLUX NAryLWKax v neBuTpoHax", onyonukosaHHon B 1997 rogy B

KypHane European Journal of Physics
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YauButenbHbIW maTepuan — rpadeH. OH obnagaeTt BbicovanLuen
ONMPOBOAHOCTLIO, MPOYHOCTbLIO, YTO CYJIUT PEBOMIOLMIO B
ycTpuu. NpadeH Hawen npumeHeHUe B meauLluHe, B
30aHUU, B NPOU3BOACTBE 3NIeKTPO3HEePrMm N COTHAX APYrmx
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