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CUMHTUNNALUMOHHDbIN CYETUYMK, NpUbOp ANsS perucTpauum SaepHbIX N3nyvyeHun
N 3fIEMEHTapHbIX 4YacTul (NPOTOHOB, HEWUTPOHOB, 3NEKTPOHOB, Y - KBAHTOB,
Me30HOB U T. AO.). OCHOBHbIM O3NEMEHTOM CHYETYMKA HABMSAETCA BELLECTBO,
NIOMUHECUMpPYIOLLEE No4 AEUCTBUEM 3aPSKEHHbBIX YacTuL, (CUMHTUNAATOP).

[Tlpy nonagaHuu 3apsXXeHHOM 4YacTuubl Ha Monynpo3payHbIi SKpaH, MOKPbIThIN

cynbunaom umHKa, BO3HMKaeT Benbiwka ceeta (CUMHTUINIALNA). Benbiwky
MOXXHO Habnogatb N uUKcnMpoBaTb.

MpuGop COCTOUT W3 CUMHTURNATOPA, (OTOSMEKTPOHHOTO YMHOXUTENSA U

9MEKTPOHHOW CUCTEMBbI.
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CuyeTtuuk Nenrepa.

B rasopaspsagHOM cyeTYMKe MMEIOTCH KaTon B Buae
LMNUHAOPa U aHo4, B BUAe TOHKOW NMPOBONIOKM MO OCHU
umnuHgpa. NMpocTpaHCTBO MeXxAay KaTogoM U aHOOOM
3anonHsieTcsa crneuuanbHOW cMmecblo rasoB. Mexay
KaTo4OM M aHOAOM NMpuKnagbiBaeTcs HanpsiXeHue.

®doTtorpachus




CuyeTtuuk lNeurepa.

CuéTymnk Fenrepa
NnpPUMeHsIeTCa B OCHOBHOM ANA
perncrpauum 3J1IeKTPOHOB U Y
- kBaHTOB((pOTOHOB 60/21bLLOM
3HEeprumn).
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] K ycunurenio CyéTumnkKk perncTpupyetr nouTwu
> BCe najawowme B  Hero
1 CteknaHHasa Tpyoka 3JIEKTPOHBbI.
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AHop Perncrpauus C/oXHbIX
yacTul 3aTpyAHeHa.
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YT006bI 3aperncTpmpoBaTthb Y- KBaHTbl, CTEHKU TPYOKU NOKPbIBAKOT cneunanbHbIM
MaTepuanom, M3 KOTOPOro OHU BbIOUBAIOT INEKTPOHbI.




KaMmepa BunbcoHa

BuibCoOH- aHIIMCKUN (PUBHK, yieH JloHZoHCKOrO
KoOpoJieBCcKOro odomecrsa. M3o00péa B 1912 r nmpudop aas
HaOaoaeHuss U ¢ororpagupoBaHus CJIeI0B 3aAPAKEHHBIX
YacTHull, BINOCJIEACTBUUA HA3BAHHYI0 Kamepon Buibcona

(HoOeneBckas npemus, 1927). CTek/19HHas
//// naacTuHa

KaMepy BunbCOHa MOXHO Ha3BaTb

“OKHOM" B MMKPOMMDP. OHa NnopLIeHb

npeacraBnsier cobou repmMeTM4yHo /
3aKpbITblA COCyA, 3arnoJIHEHHbIX NapaMu

BOAbI Uin CnupTa, 6n1mn3knmMmn K
HaCblLWEHMIO.

Cosetrckne ¢mankn M.J1. Kanmua wn [A.B. BEHIIE

Cko6enbLMH NpeanoXxuju noMellatb Kamepy
BuibCOHa B O4HOPOAHOE MarHUTHOE NoJie.




Ecnv 4yacTuubl NPOHMKAOT B KaMepy, TO Ha MX MyTU BO3HUKAIOT
Kanenbkyu BOAbl. JTU Kanesbkn 06pa3yloT BUAUMBIW Cea NpPoJeTEBLLEN
YyacTuubl - Tpek. Mo AnmMHe Tpeka MOXHO ONMpeaennUTb 3HEPruio YacTuLlbl,
a Nno YMcny Kanenek Ha eauHuLy ,U,J'IVIHbI OLIEHMBAETCHA €€ CKOPOCTb. Tpek

UMEET KPUBU3HY.
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MNepBoe WCKycCTBEHHOE npeBpalleHue 3NEeMEeHTOB -
B3aMmModeucTBme o — 4acTuubl C SOPOM a3oTa, B
pe3ynbTate KOTOpOro o6pasoBanucb SiAPO Kucrnopoaa u
NPOTOH.




[1ly3bipbKOBasa KaMepa

1952. [O.Nmewn3sep. BckmnaHve neperpeTtoun XNAKOCTMU.

[py  MNOHWXKEHUM [ABNEHUS XWUAKOCTb B KaMepe nepexoauMT B
NeperpeToe COCTOSHUE. .

-

[MponéT yacTuubl Bbi3biBAET 0Opa3oBaHMeE LIENOYKM Karenb, KOTOPbIE MOXHO
cdpoTorpadgmpoBaTb.

NopLUEHb

doTorpadus CTONKHOBEHUS 3/IEMEHTAPHbIX YaCTUL, B FTaBHOW My3blpbKOBOW KaMepe
yckopuTens EBponeiickoro ueHTpa siaepHbix nccnegosanni (LLEPH) B XKeHese,
LLIBenuapus. TpaeKTOpun ABMIKEHUSA dJIEMEHTAPHbIX YacTUL pacLBe4Y€eHbl
Ans 6onbLieit ACHOCTU KapTUHbI. FoNy6biIMM IMHUSAMKM OTMEYEeHbl cneabl
ny3blpbKOB, 06pa3yrolmnXcst BOKPYr aTOMOB, BO36y)X1eHHbIX B pe3yJibTaTe
npoJsieta 6bICTPbIX 3apsXKEeHHbIX YacTul.




doTorpadpumnyeckme asmMmynibCum

MeToa TONCTOCNONHbIX (hOoTOIMYNbCUN. 20-e .. J1.B.MbicoBckun, A.M.2XKaaHoB.

Hanbonee peweBbIM MEeToAOoM perncrpauum
MOHU3UpYIOLLEero MU3NTyYeHus aABNserTcsa
(OoTO3MYNIbCMOHHBIN (MM MeToA TOJICTOC/IOMHbIX
3MyJibcuit). OH 6a3upyeTcs Ha TOM, UTO 3apsXKEeHHasn
yactuya, ABurasicb B (oTo3MyNnbCUM, paspyluaer
MOJIeKyJibl 6pomMuaa cepebpa B 3epHaxX, CKBO3b
KoTopble npouuia. [locne nposiBIEHUA TaKOWM
NIAaCTUHKM B HeW BO3HUKAKOT <«AOPOXKKM>» U3
oceBLUero cepebpa, xopowo BUANMbIE B MUKPOCKON.
Ka)xxgas Takas AOpOXKa — 3TO c/ied ABWMKYLUEUCHA
yactuybl. Mo xapaktepy BuauMmoro cnepa (ero
OJIMHE, TOJNLWMHE M T. MN.) MOXHO CyAUTb KaK O
CBOMCTBaxX 4acTuubl, KoTopas octaBuwna cnep (ee
3HEeprum, CKOpPOCTH, Macce, HanpaB/IeHUMH
OBMXEHUSI), TaKk U O XapakTtepe npouecca
(paccemBaHMe, siaepHas peakuus, pacnag 4acruy),
€CJ/I1 OH Npou3oLLes B 3MYJIbCUMN.

gapH)KéHHBIG qaCTUlbl CO34a0T CKPLITHIC I/I306pa>K€HI/IH cjacaa IBUKCHH -

ITo JJIMHC 1 TOJIIIHMHE TPCKa MOXHO OLOCHHUTH SHCPIUIO U MACCY HACTHIIbla

DOTOIMYIBCHUSI UMEET OOJIBIIYIO MIOTHOCThy MTOITOMY TPEKH
MOJIYYarOTCSI KOPOTKHUMHUa




Ha pucyHke u3o6pa)xxeHbl cneabl B
¢poToaMynbCHMN. ITOT METOA UMEET TaKue
npeMMyLyecTBa:

1. M MOXHO perucrpupoBaTb
TPaeKTopuM BCEX 4YacTul, NposieTeBLnX
CKBO3b (OTOMJIACTUHKY 3a BpeMs
HabnrogeHus.

2. doTonnacTMHKa Bcerga rortosa
Ana npuMmeHeHus (3Mynibcua He Tpebyer
npoueayp, Kotopbie npusoauaun 6ol ee B
pabouee cocTosiHue).

3. JMmynabcusa obnapaer 60sbLUOM
TOpMoO39aLyen CNnocobHOCTbIO,
o6ycnoBseHHON 60/1bLLIOW NJIOTHOCTBHO.

4. OH paeTr HeucuyesawWMWU cnen
YyacTuubl, KOTOpPbliA NOTOM MOXXHO
TLWaTes/IbHO U3y4yaTb.

HepocrtaTkoM MeToAa ABASETCA AINTENIbHOCTb U CI0XKHOCTb XMMUUYECKOMU
06paboTku hoTONNIACTUHOK U rflaBHOE — MHOIO BpeMeHU TpebyeTtcsa ansa
PacCMOTPEHUA KaXKAOW NJIaCTUHKU B CUWJIbHOM MUKpPOCKoOne.




UcKkpoBas kaMepa

UckpoBasi KaMepa — TPEKOBbIN AETEKTOP 3apsiXKeHHbIX YacTuUl,
B KOTOPOM Tpek (cnen) yactuubl 06pa3yeT HenouykKka MCKPOBbIX
3/IEKTPUUYECKUX pPa3paaoB BAOJIb TPAEKTOPUM €€ ABMIKEHMUS.
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TPAEKTOPHA YAaCTHUE  YIPaBIAIOIHA CYETYHE

Tpek YyacTuubl B

Yy3KO3a30pHOW
1959 r. C.dykyun, C.Musimoto. UckpoBasa kamepa. Pa3psa B MCKPOBOIA KaMepe

rase npu ero yaapHom MOHM3aLUM.
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MckpoBas kamepa O06bl4HO npeacraBnsier cobon cucremy
napajasiesibHbIX MeTaJU/IM4EeCKUX IEKTPOAOB, NMPOCTPAHCTBO MexAay
o KOTOpPbIMM 3anoJIHEHO MWHEepPTHbIM rasoMm. PaccrossHue wMexay
® + nnactruHaMm ot 1-2 cMm pao 10 cMm. LIupoko wUCNONb3YHOTCS
NMPOBOJIOYHbIE MCKPOBbIE KaMepbl, /IEKTPOAbl KOTOPbIX COCTOAT U3
MHO)XeCTBa NapaJsuiesibHbIX NMpoBOJioYeK. BHewlHue ynpasnsiowme
CUYETUMKM PUKCUPYIOT (haKT NnonagaHuA 3apsAHKEeHHOMN YacTULbl B
MCKPOBYI0O KaMepy M MHULUMMPYIOT nopady Ha eé snektpoabl kopotkoro (10 — 100 Hc)
BbICOKOBOJIbTHOIO MMMNyJibCa Yepeayrowencs NosSipHOCTU TakK, YTO MeXAy ABYMS COCeAHUMM
3/IeKTpoAaMM MOSABASIETCA Pa3HOCTb MNOTEHUUaNoB 10 kB. B mMectax npoxoxaeHus
3apsYKeHHOM YacTULbl MeXAy N1IacTUHaMM 3a CYET MOHM3aUMM el0 aTOMOB cpeabl CBO6oAHbIe

HOCUTEeNMu 3apaaoB (3J/1IEKTPOHbI, MOHbI), YTO Bbi3biBA€T UCKPOBOM
npo6oit (pa3spsan). Pa3psgHbie UCKPbl CTPOro JIoOKasin3oBaHbl. OHM

BO3HMKAIOT TaM, rae nosiBASIIOTCA CBO6OAHbIE 3apsiibl, U NMO3TOMY
BOCNPOM3BOASAT TPAEGKTOPUIO ABMKEHMS 4YacCTUUbl uYepe3 KaMmepy.
OTaenbHble UCKPOBbIE pa3psifibl, HANpaBJieHbl BAOJIb 3J/IEKTPUYECKOro
nonsa (nepneHaUKynsapHo 3nekTtpoaaM). COBOKYNMHOCTb 3THUX
nocneanoBaTesibHbIX pa3psaoB (popMUpYeT TPeK YacTtuubl. TOT Tpek
MoOXeT ©ObiTb 3acdukcupoBaH numbo onTUYeCKMMM MeTOoAaMMU
(Hanpumep, coTorpacpmpoBaH), nn6o 3/1IEKTPOHHbIMM.
MpocTpaHCcTBEHHOE pa3peLwieHne 06bIYHON UCKpOoBOi kaMmepbl 0.3 MM.
YacroTta cpabatbiBaHua 10 — 100 N'y. UckpoBble KaMepbl MOryT UMETb
pa3Mepbl NOpPSAKA HECKOJIbKMX METPOB.
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BHewHun Bug
ABYXCEKLIMOHHOM
NCKPOBOM Kamep




