Kak u3MepuTh HAHOCWJIbI, HAHONPO(QWIHL U HAHOTPEHHE.

CkaHUpyIOIas CHUJIOBass MHUKPOCKOMHUS — OJWH W3 HaubOoJice MOIIHBIX METOIOB H3y4YCHUS
00BeKTOB HaHOTeXHOJOTUU. CaMOl pacrpoCTpaHEHHON Pa3HOBHIHOCTHIO CHUJIOBOM MHUKPOCKOITUH
SIBJISIETCSI aTOMHO-CHJIOBasi MHKPOCKOIIHsI, KOTOpash HCIIOJB3YeT ISl H3y4eHHS OOBEKTOB 3O0H]I
HAHOMETPOBBIX Pa3MEPOB, 3aKPCILICHHBIN Ha «MHKPONPYKHHE» — KaHTHIeBepe (cMm. puc.l). (U3
KaKMX MaTepHUaoB COCTOUT KaHTUJICBEP M KaK WX U3rorapinBaiT? (5 6a110B))

Puc.1. Cxematnueckoe n300pakeHHE U 3JIEKTPOHHAS MUKpodoTorpadus
TUIWYHOTO KaHTHJIEBEPA C 30HI0M

CunoBoe B3aMMOJEICTBHE KOHIIA 30HJA C M3y4aeMbIM HAaHOOOBEKTOM IMPUBOAUT K HU3TUOY
KaHTUJIEBEPA, KOTOPBIA OOBIYHO JETEKTUPYETCS] C TOMOIIBIO ONTUYECKOW CUCTEMBI, BHITOJIHEHHOM
[0 CXeMe ONTHYEeCKOro pbruara (cM. puc.2). B 3Toii cxeme u3rub KaHTUIIEBEpa HPUBOIUT K
MEePEMEIIECHUIO TISTHA OTPAKEHHOTO JIA3epHOTO Jyda Ha YETHIPEXCEKIIMOHHOM QoToaunoae. ITo
nepeMenieHne U3MEHsIeT COOTHOIIEHHE (DOTOTOKOB OT Pa3IMYHBIX CEKIUI, KOTOpOe U3MepsieTcs ¢
MTOMOIIIBIO JIEKTPOHHBIX CXEM.

dor10aM0a,

Puc.2. Cxema cuctembl IeTEKTUPOBaHUA U3rH0a KaHTUJIEBEpa ONTUYECKON
CUCTEMOU

O1eHNTh, KaK 3aBUCHT OT T'€OMETPUYECCKHX TapaMeTPOB CXEMbI COOTHOIICHUE CMEIICHUS IISITHA
Jma3epHoOro jgyda Ha (OTOAMOAEC K CMEIICHUIO 30H[A, BBI3BAHHOMY B3aWMOJCHCTBHEM 30HIA C
HaHOOOBEKTOM (3 6a1a), UCTIONB3YsI CIICAYIOIINE MTPE/TOIOKCHHUS:

a) TIpU B3aUMOJICHCTBUU 30H] MEPEMEIIACTCS HAa PACCTOSHUE, MHOTO MEHBIIIEe, YeM JJIHHA
KaHTHUJICBEPA,;

0) /UIMHA TYTH JIa3epPHOTO Jiyda OT KaHTHWJeBepa a0 (OTOAMOIa MHOTO OOJIbINE, YeM JJTHHA
KaHTHJICBEPA,;

B) JIQ3€PHBII JTy4 UACT BJOJb JUIMHHOW CTOPOHBI KAHTHJICBEPA,
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T) yroi nmajieHus JIa3epHOTo Jy4a Ha KaHTHJICBED PaBeH 2 a OTpaXCHHE Ja3€PHOro Jyya OT

KaHTHJIEBEPa 3ePKATLHOE,

1) W3ru0 KaHTHJIEBEPa MOXKHO MPEACTABUTh KAaK €ro MOBOPOT BOKPYT OCH, MPOXOSIICH 1O
JIUHUH €T0 KPEeIJICHHUsI K OCHOBAHMIO;

€) cuiia B3aUMOJCHCTBHSI OCTpHUs 30HIA C HaHOOOBEKTaMH HaIpaBlieHa IMEPICHIUKYISPHO
IJTOCKOM YacTH KaHTUJIEBEPA.

TunuyHbIl KaHTWIIEBEP AT KOHTAKTHBIX pexuMoB umeer anuHy 300 muxpon, mmpuny 30

H
muxpon v TonuHy 1 muxpon. JKecTkocTs Takoro kantmiesepa coctasiser 0.1 —.
M

[Ipeanonarasi, 4to paccrossHue OT KaHTHiIeBepa no doroamona coctaiser 10 cm, a doTommon
MOXKET BapeFI/ICTpI/IpOBaTB CMCIICHHUC J1a3epH0r0 IIITHAa Ha 100 HM, OICHUTDH MI/IHI/IMaJ'IBHyIO CI/IJ'Iy
B3aMMOJICHCTBHSI OCTPHS 30Ha C HAHOOOBEKTOM, KOTOPYIO MOKHO 3aperucTpupoBath (2 6asia).

CaMbIM TPOCTBIM PEKUMOM pabOThl aTOMHO-CHJIOBOTO MHKPOCKOIA SIBISIETCSI MU3MEpEHUE
HaHopelnbeda nmoBepxHocTH. [Ipu 3TOoM 00paser] mepeMenaeTcs oA 30HA0M 1o pactpy (cM. puc.3),
a C MOMOIIBIO ONTHYSCKON CHCTEMbl NCTEKTUPOBAHUS CTAOMIM3HMPYEeTCs W3rH0 KaHThieBepa (v
CHJIa B3aUMOJCHUCTBHS KOHIIA 30H/Ia C y4aCTKOM TIOBEPXHOCTH).

Puc.3. CxemaTnueckoe n300paskeHue mporecca CKaHUPOBAHUS: TIPSIMOM X0
0003HAUeH KpacHBIMHM CTpEJKaMH, OOpaTHBI - CHHMMH; pPErucTpanus
uH(pOpMAIUY TPOU3BOIUTCS B BBIJICIICHHBIX TOYKAX MPH MPSIMOM IPOXO/Ie

Kpome penbeda moBepxHOCTH Ha HAHOMETPOBBIX MacmITabax ¢ TMOMOIIBIO CKAaHUPYIOMICH
CHJIOBOMI MUKPOCKOIIMHM MOXKHO HCCIIENOBaTh U APYTHe XapaKTepUCTUKU, HANPUMEp JIOKAIbHYIO
cuny TpeHus. Jns sToro mpu mepeMmenieHHd oOpasla ¢ MOMOIIBI0 ONTUYECKOH CHCTEMBI
JETEKTUPYETCS HE TOIBKO M3TUO, HO U KpydeHHE KaHTUIIeBepa (CM. puc.4).
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Puc.4. WM3rub W KpydeHHWE KaHTHICBEpa, JETCKTHPYEMble IIpH
uccliefoBaHiK HaHopenbeda (caeBa) U JTOKAIbHON CHIIBI TPEHUS (cnpaBa), a
TaK)Ke CHJIBI, KOTOPBIC UX BBI3BIBAIOT M COOTBETCTBYIOIIUE CMEIICHHUS TISITHA
Ha oToanoe

[Ipu 5TOM OTHOBPEMEHHO PETUCTPUPYETCS ABA CUTHAJA: CUTHAJ, COOTBETCTBYIOUINI perbedy
U CHUTHAJ, COOTBETCTBYIOUIMHM Kpy4YeHHIO KaHTWieBepa. K coxaneHuto, M3rud KaHTUIEBEpa
BBI3bIBACTCSI HE TOJBKO TPEHUEM, HO U peibedoM MOoBEepXHOCTU. Ha HAKIOHHBIX ydyacTkax cuia
HOPMAJIBHOW peakIiuy o0pa3ia MMeeT rOPH30HTAIBHYIO COCTABISIONIYIO (CM. puc.5).

CHIrHan Kpy4eH uA KaHTMNeeep a

D —

HanpaeneHue 0BM Xe-
HWA DOpa3iua

CHrHan Kpy4eH A KaHT MNegepa

Puc.5. Cxema ¢opmMupoBaHus CXOIHBIX CUTHAJIOB KPY4YCHHS KaHTHIIEBEpa
3a CYeT pa3anyHbIX K0d()HIMEHTOB TpeHus (BBEpxy) M OCOOEHHOCTEH
penbeda (BHU3Y)



[TosTomy peructpupyemble JaTepajibHble CHIbI HECYT MH(POPMAIHMIO KaK O paclpeieieHuu
CHJIBI TPEHUS, TaK U O penbede NOBEPXHOCTH.

[Ipemnoxute cmoco® wiaM CrmocoObl, € TOMOIIBI0O KOTOPBIX MOXHO OBUIO OBl OTIEIHUTH
UH(QOPMAIIHIO O JIOKAILHOM KO3 dHuIlMeHTe TpeHus 0T nHdopmanuu o penbede odpasua (3 6anna).

Kakue ere pexXuMbl «ChEMKH» UCIOJIB3YIOTCS B CKaHHPYIOIIEH 30HI0OBOW MHUKPOCKOIUU U B YeM
ux cyth (4 6amna)?



