MeToAabl HaONOOeHUA
N perncrtpaummu
3rieMeHTapHbIX YacTuL






CUMHTUNNALNOHHBLIN CYETUYMK, NPUOOP ANSA pernctpaumm SaepHbIX U3nyyeHui
N arneMeHTapHbIX 4YacTul, (NPOTOHOB, HEWTPOHOB, 3MNEKTPOHOB, Y - KBAHTOB,

ME30HOB U T. A.). OCHOBHbIM 3MNEeMEHTOM CYEeTYMKA SBMNSAETCA BELLECTBO,
MIOMUHecLMpYoLLEee noa AeNCTBUEM 3apsKeHHbIX YacTuLl, (CUMHTURNSATOP).

MOXHO HabnogaTb U PUKCUpoBaThb.

[lpy nonagaHuu 3apsXXeHHOM YacTuubl Ha Mosnynpo3padHbl 3KpaH, MOKPbIThIN
cynbuaom uMHKa, BO3HMKaeT Benbiwka ceBeta (CUNMHTUIITALNA).

Benbiwiky
[Mpubop cocTouT W©n3 CUUMHTUNNATOPA,
9MEKTPOHHOW CUCTEMBbI.
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CuyeTyuk lNeurepa

B rasopaspsAgHOM cyeTYMKe MMEIOTCH KaTon B Buae
UMNUHAPa U aHo4, B BUAe TOHKOW NMPOBONIOKM MO OCHU
umnuHgpa. NMpocTpaHCTBO MeXxAay KaTogoM U aHOLOM
3arnonHsieTcsa crneuuanbHOW cMmecblo rasoB. Mexay
KaToAOM M aHOAOM NMpuKnagbiBaeTcs HanpsiXeHue.

Cxema

®doTtorpachus



CuyeTyuk lNeurepa

* Cyétumnk leiirepa npuMeHsieTcs B

OCHOBHOM [Nl  perucrpauum
3JIEKTPOHOB W Y - KBaHTOB
(dboToHOB 60/bLIOV 3HEPrUN).
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® K yeunuTenio Cuetunk perucTtpupyetr nmnouTH
— > BCe najalolwmMe B  Hero
- 9 m CreknaHHas Tpy6kQJ/IEKTPOHDI.
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YT00bI 3aperncTpmpoBaThb Y- KBaHTbl, CTEHKU TPYOKU NOKPbIBAKOT cneunanbHbIM
MaTepuanom, U3 KOTOPOro oHU BbIOUBAIOT INEKTPOHbI.



KaMmepa BunbcoHa

BMAbLCOH- aHrAMUCKMU DU3UK, uneH JIOHAOHCKOro
KopoJsieBckoro obuwecrtea. M3o6pén B 1912 r npmbop
ANAa  Ha6énawpeHna wu  dotorpadmpoBaHUA CeaoB
3apAXKEHHbIX YacTuy, BrocAeaCTBMM  Has3BaHHYIO

Kamepon BunbcoHa (Ho6eneBckas npemns, 1921),

naacTuHa
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Kamepy BunbcoHa MOXXHO Ha3BaTb ' OKHOM _

B Mukpomup. OHa npeacrasnsier coboi — @8 nopwenb
repMeTnyHo 3aKPbITbIN cocya, /
3anoJIHEHHbIA NMapaMuM BOAbl WM CNMPTA, 72
6/IM3KMMM K HaCbILWEHMUIO.

Cosetrckne ¢dusukn IM.J1. Kanmua wm [A.B. BEHTWTE
Cko6enbuuH NpeanoXXuam nomellatb Kamepy /
BunbCOHa B O4HOPOAHOE MAarHUTHOE noJe. ‘ i




Ecnv yacTvubl NPOHMKAIOT B KaMepy, TO Ha WX NYTM BO3HUKAIOT
Kanenbkn BoAbl. ITU Kanenbku obpas3ytoT BUAMMbBIN Cnep NposieTEBLUEN
YyacTuubl - Tpek. Mo ANnHe Tpeka MOXHO ONpeaenuTb SHEPrUI0 YacTulbl,
a Mo YMCy Kanenek Ha eanHuLy ,U,J'IVIHbI OLIEHMBAETCS €€ CKOPOCTb. Tpek
UMEET KPUBU3HY. ~ |

MepBoe uWCKycCTBEHHOe nNpeBpalleHue 3fIeMeHTOB -
B3auModencTBMe o — 4acTuubl C SOPOM asoTa, B
pe3ynbTate KOTOpOro o6pasoBanucb SiAPO Kucrnopoaa u
NPOTOH.



[ly3bipbKOBasa KaMepa

1952. [O.Nmewn3sep. BckmnaHve neperpeToun XNAKOCTH.

*Flpm NOHMXXEHUN [aBNEHUA XUAKOCTb B KaMepe nepexoauT B neperpertoe
COCTOSHMeE. A :
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[MponéET yacTuubl Bbi3biBAET 0Opa3oBaHME LIENOYKM Karernb, KOTOPbIE MOXHO
cdpoTorpadgmpoBaTb.

NopLUEHb

doTorpadus CTONKHOBEHUS 3/IEMEHTAPHbIX YaCTUL, B F1aBHOW My3blpbKOBOW KaMepe
yckopuTens EBponeiickoro ueHTpa saepHbix nccnegosanni (LIEPH) B XKeHese,
LLIBenuapus. TpaeKToOpun ABMIKEHUSA dJIEMEHTAPHbIX YacTUL pacLBe4Y€eHbl
Ans 6onbLieit ACHOCTU KapTUHbl. FoNy6biIMM NIMHUSAAMKM OTMEYEeHbl cneabl
ny3blpbKOB, 06pa3yroWnXCcst BOKPYr aTOMOB, BO36y)X1eHHbIX B pe3yJibTaTe
npoJsieta 6bICTPbIX 3apsHXKEeHHbIX YacTul.




doTorpadpumnyeckme amMynibCum

MeToa TONCTOCNONHbIX (hOoTOIMYNbCUN. 20-e .. J1.B.MbicoBckun, A.MN.XKaaHoB..
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SHO T A
TpeKkun aneMmeHTapHbIX YacTul, B
TOJZICTOCITIOMHOM (hOTO3IMYNbLCUUN

Hanbonee peweBbiM METOAOM  perucrpauum
MOHU3UPYIOLLEro n3nyyvyeHums aBnserca
¢$OTO3MYNILCUOHHBIN (MM  MeToA TOJICTOC/OMHbIX
3MyJsibcuii). OH 6a3upyeTcs Ha TOM, YTO 3apsKeHHas
yactuua, ABurascb B (OTO3MY/IbCUM, pa3pyluaeT
MonieKysnibl 6poMuaa cepebpa B 3epHaX, CKBO3b
KoTopble npowsia. [locne nposiBNIeHUsi TaKoM
NNAaCTUHKU B HEW BO3HUKAKOT «OOPOXKKU» U3
oceBLUero cepe6pa, Xxopowwo BUAUMbIE B MUKPOCKON.
Ka)xaas Takasi AOpOXKKa — 3TO csied ABWXKYLLEHCH
yactuubl. Mo xapaktepy Buaumoro cnepga (ero
OJINHE, TOJILUMHE MU T. N.) MOXHO CyAUTb KaK O
CBOMCTBaX 4YacTuubl, KOTOpas ocrtaBuna cnepn (ee
3Heprum, CKOpOCTH, Macce, HanpaBJ/ieHUU
OBMKEHMs1), TaKk WM O XapakTepe npouecca
(paccenBaHue, sigepHas peakuusi, pacnag 4acTuy),
€C/In OH Npou3oLuesi B 3MYJIbCUN.

ITo JJIMHC W TOJIIIHWHE TPCKa MOXHO OLOCHHUTH SHCPIUIO U MACCY HACTHIIbla

DOTO3IMYJIBCHSI UMEET OOJBIIYIO MNIOTHOCThy TO3TOMY TPEKH

IMOJIY9arOTCA KOPOTKHMMHa



Ha pucyHke u3o06pa)xxeHbl cneabl B
cpoToaMynbCun. 3TOT MEeTOA4 UMEEeT TakKue
npeMMylLyecTBa:

1. M MOXHO perucTrpupoBaTb
TPaeKkTopMM BCEX 4YacTul, NpoJieTeBLUnX
CKBO3b (OTOM/IACTUHKY 3a BpeMs
HabnroaeHus.

2. ®oTonnacTtuHKa Bceraa rortoBsa
ansa npuMeHeHua (3Mynbcua He Tpebyer
npoueayp, Kotopbie npusoauaun 6ol ee B
pabouee cocTosiHue).

3. JMynbcusa obnapaer 60sbLUOM
TOpMoO3aLyen CNnoco6HOCTbIO,
o6ycnoBsieHHON 60/1bLLIOW NJIOTHOCTbHO.

4. OH paeTr HeucuyesawWMWU cnen
YyacTullbl, KOTOpPbIK MNOTOM MOXXHO
TWAaTeNIbHO U3y4yarb.

HepocrtaTtkoM MeToaa ABNSETCA ANIMTENbHOCTb U C/I0XKHOCTb XMMUYECKOMN
06paboTku hoTONNACTUHOK U rflaBHOE — MHOIO0 BpeMeHU TpebyeTtca ans
PacCMOTPEHUA KaXKAOW NJIaCTUHKU B CUWJIbHOM MUKpOCKone.



NcKkpoBas kaMmepa

UckpoBasi kKaMepa — TPEKOBbIA AETEKTOP 3apsXKEHHbIX YacTuUl,
B KOTOPOM Tpek (cnen) yacTuubl obpa3yeT HenouyKka MCKPOBbIX
3/IEKTPUUYECKUX pPa3paaoB BAOJIb TPAEKTOPUM €€ ABMIKEHMUS.
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TPAEKTOPHA HACTHIE  YIPABIAIOIHH CYETYHE
Tpek yacTtuubl B

Yy3KO3a30pHOW
1959 r. C.®dykyu, C.Musimoto. UckpoBas kamepa. Pa3psig B MCKPOBOI Kamepe

rase npu ero yaapHou MoHM3auuu.



F* e [ryf---’"';‘fm’a MckpoBas KaMepa o0O6blMHO npeactaBnsieT coboit  cucremy
- ® . napanienbHbIX METa/UIMYECKUX 3/IEKTPOAOB, NPOCTPAHCTBO Mexay
TP b olr® " KOTOPbIMM 3amMoJIHEHO WHEpPTHbIM rasoM. PaccrosiHne mMexay

. * + nnactruHaMm ot 1-2 cMm pao 10 cMm. Lupoko wMCNONb3YHOTCSA
~*lle ) d | PR NPOBOJIOYHbIE MCKPOBbIE KaMepbl, 3/IEKTPOAbl KOTOPbIX COCTOST U3
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7 MHOXXEeCTBa napaiesibHbiX NpoBOJioYeK. BHewwlHMe ynpasnsilouime
CUYETUMKM PUKCUPYIOT (haKT NnonagaHuA 3apsAHKEHHOWN YacTuLbl B

MCKPOBYI0O KaMepy M MHMLUMMPYIOT nofjady Ha eé 3anektpoabl kopotkoro (10 — 100 Hc)
BbICOKOBOJIbTHOIO MMIYJibCa Yepeayrowencs NosISPHOCTU TakK, YTO MeXAy ABYMS COCeAHUMM
3/IeKTPpOoAaMM MOSABASIETCA Pa3HOCTb MNOTEHUMaNoB 10 kB. B mMectax npoxoxxaeHus
3apsYKeHHOM YacTULbl MeXAay N1acTUHaMM 3a CYET MOHM3aLMK €0 aTOMOB cpeabl CBO6oAHbIe

HOCUTEIN 3apaaoB (3/1IeKTPOHbI, MOHbI), UTO Bbi3bIBA€T UCKPOBOM
npo6oi (pa3psa). Pa3psigHble MCKPbl CTPOro JIOKasin3oBaHbl. OHM

BO3HMKAIOT TaM, rae nNOSIBNSAIOTCA CBO6OAHbIE 3apsiibl, U MNO3TOMY
BOCMPOMU3BOAAT TPaeKTOPMIO ABMXKEHUSI 4YacCTULbl 4yepe3 Kamepy.
OTaenbHble UCKPOBbIE pa3psifibl, HANpaBJsieHbl BAOJIb J/IEKTPUUYECKOro
nonsa (nepneHaUKYnsapHo 3nekTtpoaaM). COBOKYNMHOCTb  3TUX
nocneanoBaTesibHbIX pa3spsaoB (popMUpYeT TPeK YacTuubl. TOT Tpek
MoXXeT O6biTb 3acdmkcupoBaH siM60 oONTUYECKMMM MeToAaMM
(Hanpumep, coTorpacpmpoBaH), nn6o 3/1IEKTPOHHbIMM.
MpocTpaHCcTBEHHOE pa3peLwieHne 06bIYHON UCKpoBOi kamepbl 0.3 MM.
YacroTta cpabatbiBaHua 10 — 100 N'y. MckpoBble KaMepbl MOryT UMETb
pa3Mepbl NOpPSAKA HECKOJIbKMX METPOB.
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BHewHun Bua,
ABYXCEKLMOHHOM
MCKPOBOM Kamep



