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CopaepxaHue:

IlcTopnyeckoe BBeaEHME.

CucTteMbl Nnepegaym nHopmMauun: ot AbIMOB U 3epKan Ao
COBPEMEHHbIX BONOKOHHO-ONTUYECKUX NTUHUIA CBA3N.

Pa3Butme BblYUCIIUTENBHOW TEXHUKUN U ee arneMeHTHOW basbl.

Passutne mukpockonmun ot JleBeHryka oo ckaHupyrouwlen 30HO40BOM
MUKpoOcKonuu. Ee ponb B nccrnegoBaHnn CBOUCTB BELLIECTBA,
PasBUTUN HAHOTEXHOSIOMUM - CO3A4aHNN N U3YHYEHUN CBOUCTB
HaHOMETPOBbIX 3MEKTPOHHbLIX U ONTUYECKUX CUCTEM.

XKusas npmpoaa kak BEYHbI UCTOYHUK YOBETBOPEHUS
4YenoBe4Yeckoro nNbonbITCTBa U ABUraTenb Nporpecca B ee
NMO3HaHUN.

OneKTpoMarHMTHoe n3nydeHne Kak cpeacTBo nopaxeHus
NHOOPMALMOHHBIX U BUOSTIOrMYECKNX CUCTEM N BOPLOLI C
COBPEMEHHBIMWU BbICOKOTEXHOMOMMYHLIMU CUCTEMaMN BOOPYXXEHUN.

NcTtopua VIHTepHeT 1 nocneacTeus ee pa3BuTuUsS.

27.10.2009
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« MygpocTtb — oo4b onbiTa. [Mpuodbpetam B
FOHOCTM TO, YTO C rogaMv BO3MecCTUT Tebe
ywepo, NpuYnHEeHHbIN CTapoCcTbio. [TOMHMU, 4TO
nuLlen CTapoCcTu ABNAETCHA MyApPOCTb, U, MOKa
MorioA, 0eUCTBYMN TaK, YTOObI HEe OCTaBUTb CBOKO
cTapocTtb ronogHoun. Kak xxene3o pxaBeeT, He
HaxoAas cebe NpUMeHeHUs, KaK cToAa4yaa Boaa
rHUEeT, TaK U YM YerioBeKa YaxHeT OT JIEHOCTU U
oe3aencTBUS»

IleoHappno na BuHuu (15 anpens 1452 — 2 mas 1519 )

27.10.2009
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« B mupe Mbicnun, Kak nu B
MaTepuanbHOU npupone, HeT
NPOU3BOJSILHOrO 3apoXaeHus, a
CyLLeCcTBYEeT TOJIbKO pa3BuUuTUe,
aponwuyna. CoBpemMmeHHas MbICIb
BO3HUKaeT Ha HeoCo3HaBaeMoOM
dooHe noen, nepepaHHbIX HaAM
npepwecTBYOWUMMN
NOKONMEeHUsAMn»
27102009 H.A.YmoB ¢




= ®APALEW (Faraday) Mankn
(1791-1867)

Popouncsa B ceMbe Ky3Heua, y4eHUK
nepensieTynka, camoydka ,
npodeccop KoponeBckoro MHCTUTYTAa
BenukobputaHuw.

» 1831 — genieHuUe anekmpomazHUMHOU UHOYKUUU.

» 1833-34 — 3aKkoHbI annekmporu3a, 86e0eHUE MOHAMUS 35IEKMPUYECKO20 U
Ma2HUMHOo20 107

» 1845 — 8g8edeHuUE MOHIMUS 3rieKMpoMa2HUMHO20 r1oJsis, udes
cylu,ecmeosaHus ariekKmpomMaHUMHbIX 80J1H, OMKpbImMue rnapa- u
ouamazHemu3ma

* 1848 — omKkpbimue s8reHuUs epawleHus rnocKkocmu rnosispusayuu ceema,
pacripocmpaHstrouie2ocsi 800/1b JTUHUU HanNpsiXXeHHoCcmu Ma2HUMmHOo20 oJis
(agpgoekm Papaodes). (lNepsoe yKasaHueM Ha cyuiecmeogaHue c8si3U MexXoy
ornmukou u arnnekmpomazHemusmom!!!).

27.10.2009 3



Sealed Note

Royal Institution | March 12th 1832
Certain of the results of the investigations which are embodied in the two
papers entitled Experimental researches in Electricity?, lately read to the
Royal Society, and the views arising therefrom, in connexion with other
views and experiments, lead me to believe that magnetic action is
progressive, and requires time; i.e. that when a magnet acts upon a distant
magnet or piece of iron, the influencing cause, (which I may for the moment
call magnetism,) proceeds gradually from the magnetic bodies, and
requires time for its transmission, which will probably be found to be very
sensible.

I think also, that I see reason for supposing that electric induction (of
tension) is also performed in a similar progressive way.

I am inclined to compare the diffusion of magnetic forces from a
magnetic pole, to the vibrations upon the surface of disturbed water, or
those of air in the phenomena of sound, i.e., | am inclined to think the
vibratory theory will apply to these phenomena, as it does to sound, and
most probably to light.

By analogy | think it may possibly apply to the phenomena of
induction of electricity of tension also.

These views | wish to work out experimentally: but as much of my
time is engaged in the duties of my office, and as the experiments will
therefore be prolonged, and may in their course be subject to the

observation of others; I wish, by depositing this paper in the care of the
Royal Society, to take possession as it were of a certain date, and so have
right, if they are confirmed by experiments, to claim credit for the views at
that date: at which time as far as | know no one is conscious of or cah claim
the c

M. Faraday
Royal Institution | March 12, 183

Endorsed on outside:Original views - to be deposited (by ?ermission)
unopened for the present in the strong box of the Royal Society | M. Faraday
March 12, 1832

Received from Mr. Faraday, - March 12th 1832.

John George Children. Sec.R.S.

Deposited in the Strong Box April 12th 1832 P.M.R[oget]

27.10.2009

RISE;AND GROWTH OF THE ROYAL SOCIETY 143

About 1825 it became customary for Fellows to deposit
with the Society documents of importance for safe custody
which were placed in a locked strong-box. The earliest of these
was deposited by Sir David Brewster in 1829 and the latest by
Dr Barnes by request of Lieut. Stratford, F.R.S., in 1841.

On 20 January 1848 the Assistant Secretary reported to the
Council that in the box there were four papers deposited by
Dr D. Brewster between 1829 and 1831 ; one by Mr M. Faraday
on 12 April 1832 ; one by Mr J. D. Forbes in 1834, and one
each by Messrs J. F. Goddard, Wheatstone, M‘Cormick and
Robertson in 1841 ; also Geological Remarks on Kerguelen's
Island and a Catalogue of Geological Specimens deposited by
Council in 1841.

These various documents had not been deposited for any
special period, and in 1937 the Council authorized their being
opened seeing that practically a century had elapsed since the
last one had been depgsited. This was done at a meeting of the
Society held on the letters were afterwards
placed with the A ss—of=tIT€ Society.
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~— Mxeunmc MAKCBEI

«HeT Hnyero bonee
NPaKTUYHOrO,
4YeM Xopoluasi Teopusi»

*1860—1865 — co30as1 meopuro ariekmpomazHUMHO20 roJis, ames IR «AlaBived
Komopyto cghopmyruposar 8 eude cucmemsbl ypasHeHUU (ypasHeHUs MaKceenna)
ornucbl8aroWUX OCHOBHbIE 3aKOHOMEPHOCMU 3/IEKMPOMaZHUMHbIX SA8/1eHUU.

*Makceenn npuwern K 861800y, 4mo J1tobble U3MEHEHUSs 31IeKMpUYecKo20 U MagHUMmHO20
rnosneud O0/MKHbI 8bI3bI8AMb USMEHEHUS 8 CUJI08bIX JIUHUSIX, MPOHU3bIBAKOWUX OKpYyXatouee
rnpocmpaHcmeo, mo ecmb OOJIKHbI cyuiecmeogame UMIYrbCbl (UU 80JIHbI),
pacripocmpaHsiroujuecsi 8 cpeoe.

*CKOpPOCTb pacnpocTpaHeHUs 3Mux 80J1H 3asucum om OuasieKmpudyeckou U MagHUMmHou
npoHuyaemocmu cpedsl. [lo 0aHHbIM Makceerna u Opyaux uccrnedosamernet, 3mo
omHouweHue cocmasnigem 3*101% cm/c, ymo 651U3Kk0 K CKOPOCTU CBeTa, U3MePEHHOL
ceMbto 200amMu paHee gppaHuy3ckum cusukom A. Ou3o.

*B okmsbpe 1861 Makceersin coobwun ®apadero 0 ceoeM OMKpbIMuUU: CBET — 3TO

Pa3HOBUAOHOCTb 3JIEKTPOMArHUTHbLIX BOJIH.
JIuHaMuyecKasl TEOpUsl MIEKTPOMArHUTHOTO 1101

27.10.2009 (Treatise on Electricity and Magnetism, 1864), 7

*Tpakrat 00 snekTpuuecTBe U Maruetusme (1873).



l'eHpux N'EPL

 1886-1888 — skcriepumeHmaribHoe OoKka3amesibCmeo cyulecmaogaHusi
afiekKmpu4yeckux 807siH, ripedckasaHHbIX Makceernnom mamemamud4yecKum
rnymem (orbimbl rpu pasiuYyHbIX 83aUMHbIX MOTOXEHUSIX 2eHepamopa U
npuémHuka). ocre usy4eHusi 3aKOHO8 OMpakeHuUsl U rpesioMeHUs, rnocre
ycmaHoer1eHUs nosnspusayuu U UsMepeHUsi CKopocmu 31eKmpomMagHUMHbIX
80J/1H OH Q0Ka3alsl UX oJIHy aHarioau4HoCcme CO C8Eemo8bIMU

« [Hekabpb 1888 — «O nryyax anekmpudeckou curbl». 3mom 200 cHumaemcs
2000M OTKPbITUA 3NIEKTPOMArHUTHbLIX BOJSTH U 3KCNEPUMEHTaNnbHOro
noareepxaeHna teopun Makcsenna.

» [lepebimu crioeamu, nepedaHHbIMU pycckum pusukom A. C. Nlonosbim no
rnepeou becripogorsioyHou cesa3u bbinu: «FeHpux Mepu»!!!

27.10.2009



Bennyne Hay4Horo
npeaBnaeHns

«...0OcTaeTcsl OTKpbITb, BO NepBbIX, boriee npoctbie 1 bonee
HageXHble cpeacTBa reHepnpoBaHUA ANEKTPUYECKUX JTyvyeun
noobon ArNvHbI BOSHLI, ... BO BTOpPbIX, — Ooree
YyBCTBUTESNbHbIE MPUEMHUKN, KOTOPbIe OyayT OTKIUKaTbLCA Ha
ANNHbI BOJTH B HEKOTOPOM onpeaernieHHOM Anana3oHe u oyayT
rfyxum KO BCeM ApPYrMMm BOJIHaM; B TPeTbUX — cpeacTBa Ans
KOHLEeHTpauuu ny4vka ny4yeu B JIlOOOM XefmaemMom
HanpasJieHUuU, B BUAe JIMH3 Unu pednekTopos, npu
COAENCTBUM KOTOPbIX YYBCTBUTESIbHOCTb NMPUeMHMKa Morna
Obl ObITb HE TAKOM TOHKOWN, KaK B TOM CJly4vae, Korga
noanexaiwme npuemy Jfiy4ym nsnyyaroTcs B NPOCTPAHCTBO BO
BCeX HanpaBJIeHUAX U 3aTyXalT COrNacHoO 3aKOHY obpaTHbIX
KBaApaToB.

27.10.2009



JTroOble aBa gpyra, XuByLime B
npepenax paguyca
YYBCTBUTESIbHOCTU UX NMPUEMHbIX
annapaTtoB, BbiOpaB
npeaBapuTeribHO ASIMHY BOJIHbI U
HacTpoMB CBOM annaparTbl Ans
B3aUMHOrIo npmema, Mmornm Obl
Takum obpa3om coobwaTbCH
Mexay cobom CTorb AONro U Tak
. 4aCToO, KaK OHM TOro 3axoTtesnwu Obil,
perynupys umMmnynbcCbl Ans
oOpa3oBaHUA ANNHHbLIX UNKX
KOPOTKUX MHTEepPBanosB Nno
o6bIyHOMY Koy Mop3e».

CtaTbfl aHrNMUnUcKkoro pmsmka Yunbama

Kpykca B Hay4YHO-NonNynsapHOM XypHarne
1892 rona

N3 ctaTbn akagemuka B.B. MurynnHa «ICToku npakTnyeckou
27.10.2009 paguocea3ny, Pagno. Ne5, ctp.2-3, 1993 10




!‘% U3 ncrtopum paguo: KTo e nepBbin?!

‘'epmaHusa — NeHpux Nepy OTKPbIN CNOCOOLI BO30YyXAEHUSA, nepeaayum m
npuéma 3N1eKTPOMarHUTHbIX BOJIH U uccnegosan nx ceomcrtea, 1888

PpaHuua — dayapp bpaHnn— nsobpen korepep, 1890

CLUA - Hukona Tecna: 1893 ron — 3anateHTOBarn paguvonepeaaTyuk,
1895 r. — npuemHuk. NMNprnoputeT nepes MapkoHu npnsHaH B cyaeObHOM nopsake
B 1943 roay

AHrnusa — Cap Onueep Oxo3ed Jloax, 1894

Poccusa — AnekcaHgp CtenaHosud NonoB ,1895

‘UTanua — nixeHep Nyrnmenmo MapkoHu, 1896 — peanusoBan nepByro
CUcTemy ycnewHoro oomeHa niopmaumen ¢ NOMOLLIO PagUOBOJIH.

*1909 200 (100 nem Ha3ad!) — Nyanuenmo MapkoHu u Kapn ®epoduHaHd bpayH
(FepmaHusi) ydocmoeHsbl Hoberneackol npemMuu no ghusuke «8 3HaK NMPU3HaHuUs
3acnye e pazeumuu 6ecnpoeosiovHOU menezpagphuu»

AOBe Henony4eHHble NeHpuxom Nepuem HobeneBckne NpemMnn: oTKpbITHUE

¢doToachcekTa

(A. QnHWTEeNH — 1926 r.) u 6ecnpoBonoyHasn Tenerpacpua (1909 r.)
27.10.2009 11
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'Ha npoTaXeHun Tbica4eneTnm YenoBe4yecTBo
MCNOJSIb30Bario Y3€HbKYHO LWENOYKY B ClEeKTpasribHOM
amnanasoHe OSIMH BOMH — BOJTHbI ONTUYECKOro
Anana3soHa, obecrneumBasi, bnarogaps
3puUTeribHOMY BOCNPUATUIO, rnocTynreHne 85 %
NHopmaumn 06 okpyxarowem Mupe.

*YcmaHoerieHUe TOXAeCTBeHHOCTHU 1pupoob]
3/IEKMPOMa2HUMHbIX 80J1H U 80JTH ONMUYECKO20
duaria3oHa, pazgumue Memooo8 Ux 2eHepauuu u
rnpuema cyu,ecmeeHHoO pacuiupusiy BO3MOXHOCTHU
No3HaHUA MUpa:

‘rnofsiy4eHne nHcpopmaLuum o cocmosiHuU
0b6bekmoes pasnu4yHou ghusudeckou rnpupookl,

*ce 00pPabOTKU U Nnepenaum,

‘ynpaBneHusa obbexkmamu Ha paccmosiHuU,

*AUCTAaHLUMOHHOIro BO3AeNCTBUSA Ha UX ceolicmaa.

27.10.2009
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Nepepnayva nssectusa o nageHuum Tpom,
1209 r. 0o H.3.

Jlasno nu eoiicko osnaoeno 20pooom?

- O nan 6 my HO4b, YMO IMY POOUna 3apio.

- Kakoit yce gecmnuuk muaica mak cmpemumenvuo?

- Q20Hb 02H10, KOCMEP KOCMPY u3eecmue nepeoasain.
Omeemun Hoe nnamenem na Jlemnoce yméc I'epmeiickuit (2).
Ocmpogy — 2opa A¢gpon (3), 3e6ecoe 0om, omeemua.

He mewikas, nocaanu 668vicb 0030pHbBIE 020Hb De2yuiulil.
Azvikamu ycaprxumu o peaicsa K Hebecam,

OH ACHBIM CROIOXOM MOPCKYIO KPACuUJl 271a0b,

U connuy nogomy nooooemn ovin e2o eecénwvlit dneckK. ..

13



Tenerpadua n TenedoHun

» TeneoHus kak rnpuHyun rnepedadvyu uHgopmayuu
20/10COM Ha bornbwue paccmosiHus bbina udeecmHa
ewe 0o HosoUl 3pPhbl.

* Y nepcudckozo uapsa Kupa (VI eek 0o H.3.)
cocmosisio O51s1 amou yesnu Ha cnyx6e 30 000
4Yes108€K, UMeHyeMbIX "uapCKumMu ywamu”.

« Pacnonazasicb Ha eepuwiuHax xXoJiMoe8 U
cmopoxesbix 6awieH 8 npedesnax cabliWLuMocmu
dpye Opyaa, OHU nepedasasiu coobueHusl,
npedHa3Ha4YyeHHbIe yapro, U e20 npuKa3aHusi.

* [peyeckuu ucmopuk Ouopgop Cunumnunckum (I sek
00 H.3.) ceudemesnibcmayem, Ymo 3a OeHb
u3zeecmusi No makomy mesie¢hoHy rnepedasasiuchb
Ha paccmosiHue mpudyamuoOHe8HO020 nepexooa.

27.10.2009 14



c:a lMepBbLIN TpaHCcaTNaHTU4YeCKUK Tenerpac
L al WU | -

e

20,

. VIHmumaTopOM nNpoKnagku TenerpacpHom NUHUN Me>|<uy CtapbiM 1 HoBbIM
CseTom bbin npeanpuHumatens Canpyc dung. lNepBas npoknaaka
TpaHcaTnaHTM4YecKoro TenerpagHoro kabens Ha4anacb 6 asrycrta 1857
roga ( a B 310 Bpemsi B Poccuu elle CywecTBoBarno KpernocTHOEe npaso) U3
OyxThbl B toro-sanagHon Yyactm NpnaHgmn. Ho Tonbko naTasa akenegmums,
HayaBwadaca 13 nona 1866 roga, okasanachk ycnewHon. HYepes ase
Hegenu, 27 niong, “I'pent NctepH” nogowen kK HetohayHanenay n bpocun
SIKOPb. ATOT AEHb U CYMTAOT AHEM Havana NOCTOSAHHOW 3TIEKTPUYECKON
cBA3n mexay Esponon n Amepukon.

27.10.2009 15



k- 3BykoBOM Tenerpacg —

« AnekcaHgp Npaxam benn (1847-
1922), wrtaTt Maccauycetc, CLUA, -
coBMeCcTHO ¢ TomacoM YNTCOHOM
(1854-1934) ckoHCTPyMpoBanm < —%—éﬁn
npndop, COCTOABLUMIA U3 — ‘ T

nepenarymnka (MMKpodoHa) n
npueMHuKa (ouHamuka).

* MukpodoH npespallan 3Byku
rorioca B nepeMeHHbIN TOK. ToK
No npoBogam nocrynarn B
AWHAMMK [pyroro annapara, rage
CUrHasibl BHOBb NpeBpaLllanmceb B
3BYKM ronoca.

* 14 dbeBpana 1876 roga
AnekcaHpp Npexam benn nogan
3asBKy Ha CBO€E M300peTeHne —
«Tenerpadp, npn nomoLuum
KOTOpPOro MOXHO nepegaBaTb
YyesrioBe4YecKyr peyb»
(TenecpoH).

27.10.2009

~ AnekcaHgp paxam
Benn

. " e e e ke A
PucyHok benna. 1876 roa.



6‘% lMepBas becnpoBoaHan NIMHUA CBA3N —
’ doTodhoH =onTnyeckmnm tenedoH

benna o {¥ £
> BocToH,1880 rog ! - i s

[ fad
7
eH
]
®dI1 - ceneH

|t}

Npesa B «memyape» Koponesckomy obuiectsy, 1878 rog.
[emoHcTpauus Bo dopaHuy3ckon Akagemum Hayk , okTsab6pb 1880 r.

97102 0/6/905617660Kaﬂ npemusi 2009 eo0a — Yapnb3 Kao .



doHorpad IancoHa

[MepBbI dooHOrpad — LUAUHAP, NOKPbITHIA ONOBAHHOWU
donbron. C HUM conpukacanacb urna, npukKpenneHHas K
Aanacdparme npmemHon 4yactu tenedoHa. YCTponcTeo ObIino
CHabxeHo pynopoMm. LinnnHap Bpaliancs oT pyku u, ecnv npu
9TOM B pynop NpPOn3HOCUIIUCE CroBa, Urna, Koneobnscb BMeCTe C
MemMbpaHon BBEPX N BHM3, OCTaBndana Ha ponbre KaHaBKy B BUae
BNagawnH n BbicTynoB. Camoe rnaBHOe CBOMCTBO TaKoun 3anucu
COCTOSIN10 B TOM, YTO 3BYK MOTOM MOXHO ObIfIO BOCNPON3BECTMN.




ANEeKTPOMarHUTHOe U3sly4yeHume Kak
cpencTBO ANCTAHLMOHHOIO
BO34eNCTBuUA

JlyyeBoe opyxue — 3epkana Apxmmeaa
287 — 212 rr. oo H.3.

27.10.2009 19



CE% A ObINO Nn 310 ?

«Pecmueanb HayKu» 8 MaccadycemcKoM mexHOs102U4Y€CKOM
uHcmumyme, CLUA. Okosno 2000 cmydeHmoe rnpoesepsirom
peasibHOCMb Jie2eHObl O COXOKeHUU epaecKux cydoes

DXUMEeO08bIMU 3epKasiaMu

i aa o -
IEII[F!!!!!! ’gt!

II!I—F' e
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®Benukun nsobpetartens,

NMOHEP Naewn
becrnpoBogHON

nepegadn sHeprum

21



c' NMateHT CLLUA o1 1987 r.
fﬁ/ MeTon u annapaTtypa Ansa nokanbHOro M3MeHeHusi COCTOSIHUA

aTtmocdepbl, MOHOC(epbl n marHutTocdepobl 3emnu™
Y10 moxeT High Frequency Active

Auroral Research Program — HAARP

(XAAPT):
* CTaTb «MNAa3MEeHHbIM»OPYXHNeM —

cosgareremMm «nnasmMmomaoB,

* MOJNIHOCTbIO HapPyLWarLWNX MOPCKYH U
BO34YyLHYHO HaBUrauyummo,

* NpenAaATCcTBYIOLWMM paanocBa3n 1 paborte
PaAnoNoKaTopOB.;

* BbIBOAALLUMM U3 CTPOA OOPTOBYHO
3NEeKTPOHHYI0 annapaTtypy KOCMUYECKNX
annapartoB, pakeT, CaMONeTOB U Ha3eMHbIX
00eBbIX CUCTEM;

* BbI3bIBalOLWMM MaclUTabOHble aBapum B
9NEeKTpoCceTAX, Ha aTOMHbIX CTaHLMUSAX,
HedTe- 1 rasonpoBoax;

* BO3AENCTBYHOLMM HA NCUXUKY NOOEN U
XUBOTHbIX;

* BbI3bIBalOWUM TanyHbI, Oypun, CMepusy,
HaBOOHEHMUS.
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Cuctema rmooannbHoro

no3numoHupoBaHusa GPS - TnoHacc

27.10.2009
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d‘% Bexun anekTpoHUKMN n ee
NPpaKTU4eCKUX NPUMEHEHUN

';..E"'" L1

[lepsasi O9BM «3HUAK», 1946 2. - pacyuem
amomHou bombbi CLLUA,
18000 namnosbix mpuodos, 1500 perne,

e 5000 cprionc, P=20kBm, éec 30 m

27.10.2009 25



OITIEKTPOHUKMA

FROM BELL TELEPHONE LABOROTORIES: THE FIRST TRANSISTOR

27.10.2009

Hadano apbl TBeEpOOTENBHOU

The Nobel Prize in Physics 1956

"far their rezearches on zemiconductors and their dizcovery of the

tranzistor effect”

William Bradford
Shockley

@) 173 of the prize
1SA,
Sermiconduckor

Labaratory of
Beckrnan

John Bardeen

@) 1/3 of the prize
LSA

University of Illinais
Urbana, IL, USA

Walter Houser
Brattain

& 1/3 of the prize
LISA

Bell Telephone
Laboratories
Murray Hill, M1, USA

26
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!:% 1959 ron, ek C. Kunbwu - nateHT Ha

co3JaHune UHTerpanbHoOu cxemMbl

Oxek C. Kun6u,

Tekcac WHctpymenTe, lannac,
Texac, CWA, nonyyun '
Hobenesckyo npemuio no
¢husnke 3a nsobpererune
WHTErpanbHoOm cxemsl,

Photo: Texas Instruments

lNepsas uHmezpansHas cxema
Kunbu us eepmaHus.

[lepsas IC — pecucmp cosuza - 8 mpaH3ucmopos !

27



8

27.10.2009

HobeneBckasa npemusa 2000

The Nobel Prize in Physics 2000

“for basic waork an infarmation and communication technology”

“for developing semiconductor "for hiz part in the
heterostructures used in high-speed- and imvention of the
opto-electronics" integrated circut"”

Zhores I. Alferov Herbert Kroemer lack S. Kilhy
T 1/4 of the prize 1/4 of the prize O 1/2 of the prize

Russia Federal Republic of UsA
Serrnany
AF Ioffe Physico- University of Texas Instrurments
Technical Institute  California Callaz, TH, USA
St. Petersburg, Santa Barbara, CA,
Fuszia LS

Ceem Ckopocmb  UHmMezpayus 28



) _Tpousccop PC 1 ero cpparmeHT

2000 ron, npoueccop -10 MAnH. TPAH3UCTOPOB,
npocTpaHCcTBeHHOe pa3peweHune 0,13 MKm

2009 ropn, 200 MrH. TpaH3UCTOPOB, paspewweHune 0,45 MkKm.
CynepkomnbioTep Roadrunnner — 116640 BblYNCNUTENbHbIX

27102099 npoueccopos, 1,026 netadnonc, P=3 MBT
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RATHRESFEERO L THFER DS NLBIC
EMBEREUTRRICES

27.10.2009

NHXeHepus

- a1 500m/sec)
ffll}'ﬂi UJ_ J ol ;‘i".f!lzllulj \
Ho<mnh3

By, i)

([ % #4%)

N\ rflg;ill TI:\Jl = 7
A | Torr) Sy N
\ Torr) \ ) =272

3 ~30keV
(F5OD T % MANB)

FFRIEY XS —THIDLESICERHOBHNS

FMO—<+eaTH LY IS

30



i

~ ONTO3MEKTPOHMKa= (POTOHMKA

Current

Oxide Layers

ain Regio
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32 Toit/'s WDM Transmission /

80 x 40 Gbit/s, 100 GHz channel spacing, 40 ksn SSMF
Lessmes G- and L-Band bidirectional transmission &
- WORLD RECORD -
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Advanced Transport Systems & S 26 1959

September 29th, 2009
Alcatel-Lucent today announced that scientists in Bell Labs, the company’s research
arm, have set a new optical transmission record of more than 100 Petabits per

second.kilometer (equivalent to 100 million Gigabits per second.kilometer).

27.10.2009 KpemHueeasi onmoanekmpoHUKa! 32



&% Co3fnaHue BbICOKOTEXHONOINMYHOro
OPYXUnA U cpeacTB 60pbLOLI C HUM

» Paduoyrnipasrnsembie mopreosbl
-1908 200, CLUA;

* Kpbllamble pakemsl ¢
paouosioKayUoHHbIM,
OrnMmu4YecKUM, CriyMmHUKO8bIM
HagseodeHuUeM;

o komriniekenbl [NBO;

* IPOMUBOMAaHKOB8bIE
yrpaersisieMble pakemsi;

* cucmembl akKmusHoU 3awumasl

«dnekTpunyeckas cobakay, MaHKos,
ynpaBensaemMmasa CBeToMmM, 1912 rog e becriu/iomHble camosiemam] —
passedyuku.

27.10.2009 33



AreKTpoHHaA bomoOa:

mMnynbc MmowHocTbo 10 'BT Ha yacTtoTte 51Ty

| beamwidth
g )
i |||II

—— Lethal footprint

27.10.2009

BcTtynneHmne mupa B anoxy
paauoOBOMH:

*MUKPOBOTHOBbIE MEYKM — NOBYLLKW
ONS aHTUPadapHbIX PAKET;

* ObIMbl Kak cpeacTBo 60pbbbI C
oombamu ¢ HaBegeHneM no
nasepHoMy nyuy;

*TEnnoBble NOBYLUKM O
CTWHrepos,;

*reHepaTopbl NOMeX A9 CUCTEM
rnobanbLHOro NO3MUMOHNPOBAHUS U
OopLObI C KpbINaTbiMU pakeTamm.

34



J1oXXHble uenv B BOEHHOU TEXHUKEe U XXUBOM
npupoae




OTanbl 60NbLUOro NYyTU B HAHOMMUP:

YBUOETb, MNOHATb, MOBTOPUTb

27.10.2009



C‘% icTopusa pasBuTUS MUKPOCKOMUN

[lanunen 1610 LekapTt 1637 JleBeHryk 1674

«dmom 4yOHoU rnapeHb
JlegeHayK BbIr1 MoXox
Ha Mos100020 WEeHKa,

KomopsblU, ripeHebpezaas

gceMu rpasusnamu
npunuyus u ydymuesocmu,
¢ moboribimecmeom
obHOXuUBaem Kaxoblil
Ho8bIl ripedmem 8
OKpyXxarouwem
e20 Mupey
[lonb 0e Kprou
« OXOMHUKU 3a MUKpobamu»

1280 roa, Ntanusa
BaH Ouk, 1436

http://zhurnal.lib.ru/s/staro
shuk_w_a/levenguk.shtml

27.10.2009
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http://ru.wikipedia.org/wiki/%D0%AD%D0%B9%D0%BA,_%D0%AF%D0%BD_%D0%B2%D0%B0%D0%BD
http://ru.wikipedia.org/wiki/1436

d‘% OnTHyecKkne MMKpopesoHaTopsl
C Mo4amMu LenyyLlen ranepewn

OeMOHCTpauusa «abiXxaHUA» NOBEPXHOCTU MUKpPOpe3oHaTopa —
BO3HUKHOBEHME TepMopepPaKTUBHbLIX LUYMOB

llpumeHeHus:

OnTtunyeckue ogHope3oHaTOpPHbIe (PUNbTPLI
MHoropesoHaTopHbie PUNbTPLI
lNepecTpanBaemblie hUNbLTPLI
Ctabununsauma 4acTtoTbl Na3epos

OnToaneKkTpoHHbIe reHepaTopbl CBY

No6poTHocTb Q < 8-10°

Xnmmnyeckme n bmornorn4yeckme ceHcopbl
27.10.2009 38



5 OnTuueckas u ANEeKTPOHHaS
MMUKPOCKOMMS

27.10.2009



CEE PoxaeHne 3pbl CKaHUPYIOLLLEN 30HO0BOW MUKPOCKOMNUN,
~ nopoamBLUEN COBMECTHO C MUKPOISIEKTPOHNKOMN 3pY
HaHOTEXHOJ10rnu

’f if The Nobel Prize in Physics 1986

- Sl

“for his fundamental "for their design of the scanning tunneling
work in electron microscope”

optics, and for the
design of the first
electron
microscope”

Ernst Ruska Gerd Binnig Heinrich Rohrer

40
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Laser

Xyz-
stage

CkaHupytoLasa 3o0H4o0Bass MUMKPOCKOMUA:
COBOKYMHOCTb MEeTOA0B onpeaesieHnsa ¢ NoOMOLLbIO
Pa3NNYHbIX MUKPO30OHAOOB N NCMOSb30BaHNA 3aKOHOB
Pa3nMYHbIX BUOOB B3aUMMOAENCTBUA NOKaNbHbIX
MeXaHUYEeCKNX, ANEKTPUYECKUX, MArHUTHbIX U OPYrux
CBOMCTB NOBEPXHOCTW BELLECTBA

4 quadrant
photo detector

Cantilever

deflection

A 8edb amom ¢poHoepagh S0ucoHa —
rnoYmu 4mo 30HO08bIU MUKpockor !

41



HaHomaTepuansl

[amacckuin KNMHOK 1 ynepoaHas
HaHOTPYybKa - POACTBEHHUKM

[MoneBon TpaH3NCTOpP Ha OCHOBE rpadpeHa

27.10.2009 42



NnnocTpauus npouecca TepMOXMMUYECKON
nutorpadoun, no3BoNAKLLEN C MOMOLLBIO
packaneHHOM NiaTMHOBOW NN POOUEBOU
NPOBOSIOYKM AMaMETPOM 5 MKM nony4yaTb
Ha NOBEPXHOCTU NOIMMEPHOW MIEHKN
MOJSTIOCKU LUMPUHOWN 28 HM

'NATURE NANOTECHNOLOGY | VOL 4 | OCTOBER 2009 | www.nature.com/naturenanotechnology

- HaHoTexHonorum

KoHcons aToMHo-CHI0BOMD
MUKpOCKONA

MukpoxkpucTanne rpaduTa

MpadeHoBsIe =BNuHbx

i KpeMHneBan MNacTuHka
o P el

——
i

— e

-‘“-

B Mupe wagku [07] u




Carbon Nanotube Transistors

David L. Pulfrey, Department of Electrical and
Computer Engineering, University of British Columbia,
Vancouver, BC V6 174, Canada
pulfrey@ece.ubc.ca

CHIRAL NANOTUBES

Armchair

b
Zig-Zag
[+
Chiral
a (n,m) = (10,5) o S d
From: Dresselhaus, Dresselhaus & Eklund. 1996 Science of Fullerenes 13

and Carbon Nanotubes. San Diego, Academic Press. Adapted from Richard Martel

27.10.2009
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Compelling Properties of Carbon Nanotubes

e Nanoscale

*Bandgap tunability

» Metals and semiconductors
« Ballistic transport

 Strong covalent bonding:
-- strength and stability of graphite
-- reduced electromigration (high current operation)

-- no surface states (less scattering, compatibility with many insulators)

 High thermal conductivity

-- almost as high as diamond (dense circuits)

e [et’s make transistors!
27.10.2009
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LLlarn co3gaHusa noneBoro TpaH3ncTopa Ha HAaHOTPYyOKe

1BM
NAND

N 1M , W —
NAND Nanotube Separation & Manipulation

Nanotube Manipulation by AFM

B . Sonification

seisly » Separation (dispersion)

® « Manipulation by AFM

vdW forces hold NT in place

Moving a NT to straddle an oxide feature 6

27.10.2009 46



The World's Smallest Radio

Carbon nanotube

Radio wave

LF I.I
Negativeld :
charged

electrode

Current
Battery

Positively charged
counterelectrode

Speaker

A single carbon nanotube can function asaradio that detects and plays songs

By Ed Regis Scientific American, March 9, 2009

27.10.2009 47



GKF/ BO3MOXHOCTb 3arnsiHyTb B HAHOMUP, UCMOMb3YS
AFM v gpyrue Buabl 30HOOBOWU MUKPOCKOMUK

=
L
o
=1
N
~
o

&

:
=
=

N306paxkeHue MorneKyrbl neHmaueHa C22 H1 4 ,OCaXxO0eHHoU Ha rnosepxHocmu

Cu (111), nony4yeHHoe ¢ ucrosib308aHuUemM 30H008020 AFM.

27.10.2009 [nuHa monekynbsi — 27, 5A. 48
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HaHO3neKTpoHWKa — 3/leKmpoHHas numozapagus
+ UMMPUHMUH2 — LUITaMMnoBKa C HAHOMETPOBbLIM
paspelleHnem
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Magnetic Recording

OBONKOUUA YCTPOUCTB MarHUTHOM NamMsaTn

Jan-Ulrich Thiele

at Hitacki, Seagate & elsewhere

colleagues Seagate @

We turn on ideas




Vs

* BxoxgeHue B apy MEMS, OMEMS
n NEMS

MaTpuua 3epkan ans Ilasep c nepecTpamBaemMbim
WDM BOIJIC pe3oHaTtopom VCSEL

27.10.2009 51



ciﬁ, MeTamaTtepuanbl — MmaTepuanbl ¢ oTpuuaTenbHbIMU
o ON3INEKTPUYECKON N MArHUTHOW NPOHNLIAEMOCTbLIO —
"NieBble Matepuanbl”  qrry Cap Menppy

80 HMm cnou InGaAs u InAlAs Ha nognoxke
n3 InP
llpuHcmoHckuu yHugepcumem

27.10.2009




B METAMATEPMAINE

B matpvue npoeogHWKOB TeKYT nK- B KonblaX ¢ pazpezaMi (peaoHartopaXx)
HeliHble TOKW (KpacHble cTpenki) TeKyT Kpyroekle TOKW

CTPYKTYPA METAMATEPUAITA

Sir John Pendry

MeTamMarepian nocTpoeH M2 MaTpuubl npoeogHHMKOE W Konell ¢ paspezoM, pasMephl
KoTopbiX MeHbllUe, YeM aniHa aneKTpoMarHWTHLIX BonH, ANA KoTopkiX npegnonaraeTcy
Wcnonb3oEaTh MaTepMan

27.10.2009




e'x OnTunyeckaa CyneprinH3a Ha NOBEPXHOCTHbIX
£ NS1a3MOH-NMONAPUTOHAX

— A= JGD WM

27.10.2009
Zhaowei Liu,* Hyesog Lee,* Yi Xiong, Cheng Sun, Xiang Zhangt

5
Intensity (ALL)

05
X (pm)

23 MARCH 2007 VOL 315

54
SCIENCE



£ MEMS . OMEMS u NEMS
cncrembl

NATURE NANOTECHNOLOGY 0bot: 10.1038/NNANO.2009.152 A RT | C |_ E S
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Cuemyuk Monekyrs

Ha ocHoee NEMS pe3oHamopa
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[1na3sMOHHbIE Na3epbl

a) Gold core 0G-488 dyegf‘*" : &
doped Bt :
ASilica shell

&

Sodium/

silicate shell

(=)
[istanom, i frm)

=130
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Chinese scientists create

metamaterial black hole

October 16th, 2009 by Lin Edwards
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&% HobeneBckasa npemusi no pumaunke
2009 ropa

27.10.2009 58
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e,
Tt

g I.* The Nobel Prize in Physics 2009

"for groundbreaking "for the invention of an imaging RGB Inside the Camera
achievements semiconductor circuit — the CCD sensor’

concerning the
transmission of light
in fibers for optical
communication”

Incoming Visible
light

Visible Light passes
through IR-Blocking
Filter

Millions of
light sensors

Color Filters control
the color light
reaching a sensor

Color blind sensors
convert light
reaching each
sensor into electricity

Photo: Mational Inventc
Hall of Fan
Foundation/SCANP

Copyright © Mational

Photo: Richard E rth
R Academy of Engineeting

Charles K. Kao Willard S. Boyle George E. Smith
D 1/2 of the prize & 1/4 of the prize @& 174 of the prize
Standard Bell Laboratories Bell Laboratories
Telecommmunication Murray Hill, M1, USA Murray Hill, M1, USA

Laboratories
Harlow, United Kingdomm;
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Cr%?‘ CamblIn ManeHbKMn B M1pe camorseT

BEC pasmax CKOpocTb OaTapes Kamepa ron,

DelFlyN1 23T 50 cm
DelFly I 16T 30cm 21 km/Hac 2006
DelFlyMicro 3r 10cm 18 kmMbac 1r 0,5r 2008

27.10.2009 60


http://www.ru-expo.ru/news/3320/569.php

C:% NcTopua NHTepHeT n npobrnemsbl
COBPEMEHHOCTHU

27.10.2009 61



3aLlinTa oT Kubepteppopusma

* [naBa [leHmazoHa Pobepm ['eumc nognucan
npukas ob odouumanbHOM CO34aHNN
KnbepkomaHaoBaHus1, KOTopoe byaeT
OTBETCTBEHHbIM 3a 3aLlNTY KOMMNbIOTEPHbLIX
ceTen mmHuctepcrTea obopoHbl CLLUA m
oTpaXkeHune knbepartak. [ aserta
Gzt.Ru 24.06.09 08:37

« B 3apa4m HoBOro Begomcrea byageT BXoguTb
3almTa KOMMbOTEPHbLIX CETEN MUHODOPOHDI
CLUA, a Takke npoBeaeHmne caMoCTOATENbHbIX

XaKepcKknx atak Ha MHoOpMaLMOHHbIE CETU
npotuBHukoB. PUA Hoeoctn 24.06.09 13:09

27.10.2009


http://www.gzt.ru/topnews/politics/245237.html
http://www.gzt.ru/topnews/politics/245237.html
http://www.gzt.ru/topnews/politics/245237.html

CINACWBO 3A BHNMAHWE
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