MeToAabl HaONOOEeHUA
N perncrtpauumu
3fieMeHTapHbIX YacTuUL

NMoaroroBun KameHeB AnekcaHap



MeToabl HabnwaeHusa u
perncTpaumnm
3/IEMEHTapPHbIX YacTul




CUMHTUNNALUMOHHDbIN CYETUYMK, NpMbop ANs perucrtpaunm aaepHbIX N3nyvYeHumn
N SNeMeHTapHbIX YacTuy (NPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB, Yy - KBaHTOB,
Me30HOB M T. [A.). OCHOBHbIM 3fIEMEHTOM CYETYMKA SBMISIETCA BELLECTBO,
NroOMUHecumpytowee nog AeNCTBUEM 3apsiKeHHbIX YacTul, (CUMHTUNATOP).

[Tlpy nonagaHuu 3apsXXeHHOM YacTuubl Ha MNonynpo3padyHbIi 9KpaH, MOKPbIThIN

cynbunaom uunHKa, BO3HMKaeT Benbiwka ceeta (CUMHTUIIALNA). Bcenbiwky
MOXXHO HabnogaTtb N UKCMpoBaTb.

[Mpnbop cocTouT U3 CUMHTUANATOPA, {OOTOSNEKTPOHHOIO YMHOXUTENSA W
9MEKTPOHHOW CUCTEMBbI.
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CuyeTtuuk lNeunrepa.

B rasopaspagHOM cyeTYMKe MMEIOTCH KaTon B Buae
LMNUHAOPa U aHo4, B BUAe TOHKOW NMPOBONIOKM MO OCHU
umnuHapa. NMpocTpaHCTBO MeXxAay KaToaoM U aHOLOM
3anonHsieTcs cneuuanbHOW cMmecbilo rasoB. Mexay
KaToQOM M aHOAOM NMpuUKnagbiBaeTcs HanpsiXeHue.
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CuyeTtuuk lNeunrepa.

Cuétumnk Fenrepa
NpUMeHsIeTCa B OCHOBHOM ANS
perncrpauum 3J1IeKTPOHOB U Y

- kBaHTOB((pOTOHOB 60/21bLLUOM
3HEeprumn).
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YT006bI 3aperncTpmpoBaThb Y- KBaHTbl, CTEHKU TPYOKU NOKPbLIBaKOT cneunanbHbIM
MaTepuanom, U3 KOTOPOro oHU BbIOUBAIOT INEKTPOHbI.



Kamepa BunbcoHa

Bunbcon- aHrymickun ¢usmk, wieH JIoHZOHCKOTrO
KopoJsieBckoro oomecrBa. VI300pén B 1912 r nmpubop
IA HaOmogeHusa w  dororpadmpoBaHMss CJIeIOB
3apsDKEHHBIX YacTUIl, BIOCIEACTBUM Ha3BaHHYIO
KaM 1 Buibcona (H BCKas II

amepont Bunbcona (HoOeneBcka peMmEZ’T]e%QHHaﬂ

MN1acCTuHa

KaMepy BunbCOHa MOXHO Ha3BaThb

“OoKkHOM" B MUKPOMMP. OHa —~@ 1| n OpLLEHb
npeacraBnsier co6oil  repMeTMYHO 4 o
3aKpbITbIX COCyA, 3anoJIHEHHbIX NapamMm ol

BOAbI Unin CnupTa, 6nmn3knmMm K
HaCblLWEHMIO.

Cosetrckne ¢mankn M.J1. Kanmua wn [A.B. B7T””b

Cko6enbLUMH NpeanoXxuju noMellatb Kamepy
BuiibCOHa B O4HOPOAHOE MarHUTHOE NoJie. /




Ecnv yactvubl NPOHUKAIOT B KaMepy, TO Ha WX MNYTU BO3HUKAIOT
Kanenbkn BoAbl. ITU Kanenbku obpas3ytoT BUAMMBIN Cnep NposieTEBLUEN
YyacTuubl - Tpek. Mo AnnHe Tpeka MOXHO OnpeaennUTb SHEPruio YacTuLbl,
a Mo YMcny Kanenek Ha eaumHuLy LI,J'IVIHbI OLIEHMBAETCS €€ CKOPOCTb. Tpek
UMEET KPUBU3HY. \
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I'IepBoe MCKYCCTBEeHHO€e npeBpalieHne JIrnemMeHToB -
B3aMMOﬂeFICTBMe o0 — Yactuvuubl C AApoM a30Ta, B

pesynbraTe KoToporo oGpasoBanucb sSiApoO Kucriopoga M
NPOTOH.



[ly3bipbKOBasa KaMepa

1952. [O.MNmewn3sep. BckmnaHve neperpeToun XNAKOCTU.

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

-

[MponéT yacTuubl Bbi3biBAET 0Opa3oBaHMe LIENOYKM Karnenb, KOTOPbIE MOXHO
cdpoTorpadgmpoBaTb.

NopLUEHb

doTorpadus CTONKHOBEHUS 3/IEMEHTAPHbIX YaCTUL, B FTaBHOW My3blpbKOBOWN KaMepe
yckopuTens EBponeiickoro ueHTpa siaepHbix nccnegosanni (LLEPH) B XKeHese,
LLIBenuapus. TpaeKTOpMn ABMIKEHUSA dJIEMEHTAPHbIX YacTUL pacLiBe4Y€eHbl
Ans 6onbLieit ACHOCTU KapTUHbI. FoNy6biIMM NIMHUSAAMKM OTMEYEeHbl cneabl
ny3blpbKOB, 06pa3yrolMnXcst BOKPYr aTOMOB, BO36y)X1eHHbIX B pe3yJibTaTe
npoJsiera 6bICTPbIX 3apsHXKEeHHbIX YacTul.




doTorpadpumnyeckme asmMmysibCum

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

Hanbonee peweBbiM MeTOAOM  perucrpauum
MOHU3UPYIOLLEro n3nyyvyeHums aBnserca
¢$OTO3MYNILCUOHHBIN (MM  MeToA TOJICTOC/IOMHbIX
3aMysibcuii). OH 6a3upyeTcs Ha TOM, YTO 3apsHKeHHas
yactuua, ABurascb B (OTO3MY/IbCUM, pa3pylUaeT
MoneKysnbl 6poMuaa cepebpa B 3epHaX, CKBO3b
KoTopble npowsia. [locne nposiBNIeHMss TaKoM
NNAaCTUHKU B HEW BO3HUKAIOT «OOPOXKKU» U3
oceBLUero cepe6bpa, Xxopowwo BUAUMbIE B MUKPOCKON.
Ka)xaas Takasi AOpOXXKa — 3TO csieq ABWXKYLLEHACH
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 XapakKTepe npouecca
(paccenBaHue, sigepHas peakuusi, pacnag 4acTuy),
€C/In OH npou3oLuesi B 3MYJIbCUN.

3apH)KéHHBI€ qaCTUulbl CO34a0T CKPLITHIC H306pa)K€HI/IH cjacaa IBUKCHHU -

ITo JJIMHC W TOJIIIHMHE TPCKa MOXHO OLOCHHUTH SHCPIUIO M MACCY HACTHIIbla

DOTOAMYIBCHUSI UMEET OOJIBIIYIO IMIOTHOCThy MTOITOMY TPEKHU

IMOJIY4alOTCA KOPOTKHMMH«



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

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

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

3. JMmynbcusa obnapgaer 60sbLUOM
TOpMoO3saLyen CNnocobHOCTbIO,
06ycnoBsieHHON 60/1bLLIOW NJIOTHOCTbHO.

4. OH paeTr HeucuyesawWMWU cnen
YyacTuubl, KOTOPbIK MNOTOM MOXXHO
TUWaTeNIbHO U3yydaTb.

HepnocraTkoM MeToAa ABASETCA AIMTENIbHOCTb M CI0XKHOCTb XMMUUYECKOMU
06paboTku hoTONNACTUHOK U rflaBHOE — MHOIO0 BpeMeHU TpebyeTtcsa ans
PaCcCMOTPEHMUA KaXXA0W NIaCTUHKU B CUWJIbHOM MUKPOCKONe.



UcKpoBas kaMmepa

UckpoBasi KaMepa — TPEKOBbIN AETEKTOP 3apsiXKeHHbIX YacTUl,
B KOTOpPOM Tpek (cnen) yactuubl o6pasyeT Lenovyka UCKPOBbIX
3NIEKTPUUYECKUX pPa3paaoB BAOJIb TPAEKTOPUM €€ ABUIKEHMUS.
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TPAactKTOPHA HaCTHI E YIIPaeNAONIHH CHETHHE
Tpek yacTuubl B

Yy3KO3a30pHOW
1959 r. C.®Pykyun, C.Muamorto. UckpoBas kamepa. Pa3psa B MCKPOBOIA KaMepe

rase npu ero yaapHom MOHM3aLMUM.



~*Tle Y1 17" NckpoBass kamepa 06bl4HO npepacTaBnsieT co6oi  cuctemy
- i" napanienbHbIX METa/UIMYECKUX 3/IEKTPOAOB, NPOCTPAHCTBO MexAay
_old® P! | I KOTOpPbIMM 3amMoJIHEHO WHEpPTHbIM rasoMm. PaccrosiHme mMexay
. + I'l ” ® + nnactruHaMm ot 1-2 cMm pao 10 cMm. LIupoko wMCNONb3YyHOTCSA
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NMPOBOJIOYHbIE UCKPOBbLIE KaMepbl, /1IEKTPOAblI KOTOPbIX COCTOAT U3

Y MHOX>XeCTBa NapaJsuiesibHbiX NMPOBOJZIoYEeK. BHewHue ynpasnsmowjme

/ CUYETUMKM PUKCUPYIOT (haKT NnonagaHuA 3apsAHKEHHOM YacTULbl B

MCKPOBYIO KaMepy M MHULMMPYIOT noaauvyy Ha eé anektpoabl kopotkoro (10 — 100 Hc)
BbICOKOBOJIbTHOIO MMMNyJibCa Yepeayrowencs NosSIpHOCTU Tak, YTO MeXAy ABYMS COCeAHUMM
3/IeKTpoAaMM MOSABASIETCA Pa3HOCTb MNOTEHUMaNoB 10 kB. B mMectax npoxoxxaeHus
3apsHYKeHHOM YacTULbl MeXAy NJ1acCTUHaAMM 3a CYET MOHM3aLMK el0 aTOMOB cpeabl CBO6oAHbIe

HOCUTENMU 3apaaoB (3J/IEKTPOHbI, MOHbI), YTO Bbi3biBA€T UCKPOBOM
npo6oit (paspsaan). Pa3psgHbie UCKPbl CTPOro JioKasin3oBaHbl. OHM

BO3HMKAIOT TaM, rae nosiBASIIOTCA CBO6OAHbIE 3apsiibl, U MNO3TOMY
BOCNPOM3BOASAT TPAEGKTOPUIO ABMKEHUS 4YacCTULbl uYepe3 KaMmepy.
OTaenbHble UCKPOBbIE pa3psifibl, HANpaBJsieHbl BAOJIb 3J/IEKTPUUYECKOro
nonsa (nepneHaUKYnsapHo 3nekTtpoaaM). CoOBOKYNMHOCTb 3THUX
nocneanoBaTesibHbIX pa3spsaoB (popMUpYeT TPeK YacTtuubl. TOT TpekK
MoOXeT ©ObiTb 3acdukcupoBaH numbo onTUyeCKMMM MeToOAaMMU
(Hanpumep, coTorpacpmpoBaH), nn6o 3/1IEKTPOHHbIMM.
MpocTpaHCcTBEHHOE pa3peLwieHne 06bIYHON UCKpPOoBOM kaMmepbl 0.3 MM.
YacroTta cpabatbiBaHua 10 — 100 N'y. MckpoBble KaMepbl MOryT UMETb
pa3Mepbl NOPsiAKA HECKOJIbKUX METPOB.

BHewHunm sua
ABYXCEKLIMOHHOM
NCKPOBOM Kamep



