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A H H o T a u H g 

Yf C D01lb30B8H Hb!A Ll 1Jg cenapaUHH Me.uneHHb!X 11 - H rr -MeaoHOB 'lepeHKOBCKHA 

C'leT'IHK C ao".u gHb!M pa.UH8TOpOM H LlHcPcPY3Hb!M OTp8)i{8Te1JeM npH pa5oTe B pe)KHMe perHC-

TpaUHH !L -Me30HOB HMeeT 3cPcPeKTHBHOCTb OK01l0 100%, npH'IeM yMeHbWaeT npHMeCb 

rr -Me30HOB B ny'IKe He MeHee qeM B 10 pa3, npH pa50Te B pe)KHMe perHCTp8UHH 

17 -Me30HOB 3cPcPeKTHBHOCTb C'leT'IHKa He Xy)Ke 70%, 
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.[l11Sl pH.ll8 SKCnepHMeHTOB C Me.ll11eHHbiMH p. -Me30H8MH He05XO.llHMbl. ny'IKH P. -Meao-
\ 

HOB 5011blll 0lt 'IHCTOTbl, 5ea 38MeTHbiX IIpHM e cel!: .llpyr HX 'ISCTHU, B 'ISCTHOCTH, 

nony'IaeMbi e Ha YCKOpHTe11HX Me30HHble IIY'IKH HMeiOT npHM·epHO C11e.llyiOwHl!: COCTaB: 80% 

17 - Me30HOB, }5% p. -Me30HOB H $% SJleKTpOHOB. 4T05bl Bbi.ll e11HTb H3 TSKOI"O IIY'!Ka 

p. -Me30Hbl, 05bi'IH O IIpRMeHHe TCSI CII()C05, OCHOB8HHbll!: Ha p8311H'IHH B XapaKTepe B38HMO

.llel!:cTBHSl 'ISCTHU C Be llleCTBOM, .[lnH 91'01"0 Ha IIYTH IIY'IK8 p83MewaiOT II0!"110THTenH lcpHnb-

Tpbii T8KOl!: T011lliHHbl, 'IT05bi .ll011Sl '!8CTHU 1 "38!"pS13HSI!Oll{HX" P. -Me30HHbil!: rry'IOK, 5bina 5bi 

MHHHM811bHOl!:. npeHMymeCTBeHHOe B bJ ll e neHHe " -Meaoaos H3 nyqKa o5ycnosneao HX 5onb""' 

WHMH) IIO Cp8BHeHHIO C p. -Me30H8MH1 HOHH38UHOHHblMH IIOTepSIMH, a TSK.)!{e .H811H'IHeM Si.llep-

HOI"O B38HMO.ll el!: CTBHSI C Be wecTBOM cpH11bTpa; 38MeTH8SI '18CTb sneKTpOHOB Bbl5biB8eT H3 nyq

K8 38 C'!el 3H8'1HTe11bHbiX pa.llHSUHOHHbiX IIOTepb, 0.llH8KO, STOT pacnpOCTpaHeHHbll!: MeT O.ll 

'!aCTo He o5ecrreqasaeT Y.llOBneTBOpHTenbHoro ypOBHH paa.11eneHHH qacTKU . TaK, npHMeCb 

r. -MeaoaoB B ny'!Ke MeaoHOB c HMiiynbCOM 260 Msslc, H3MepeHHaSI HaMa "asea.llHbiM 

/ 11 I 
.ll eTeKTOpOM., COCTaBnSleT 5 + 7 % OT 'IHC118 p. -Me30HOB lrrpa TSKHX T011ll{HH8X cpH11bTpa, 

lt0!".ll8 'IHC110 p. -Me30HH b!X OCT8HOBOK B MHlll eHH M SKCHM 811bHOI, .[lanbHel!:i.JJ ee ysenH.'IeHHe 

.T011lliHHbl cpH11bTpa .ll1lH yMeHbllleHHH 1T -Me30HHOI"O cp0H8 He.)!{enaTenbHO BBH.llY cyweCTBeH-

HOI'O yMeHbllleHHSl K011H'leCTB8 p. -Me30HHbiX OCTSHOBOK, 

0THOCHTe11bHO 5011b lll8Sl p83HHU8 B CKOpOCTSIX /L -Me30HOB C paBHbiMH HMnynb-

CSMH B HHTepBane HMIIY11bC OB .110 ~ 300 MsBIC II03B011SieT HCII011b30B8Tb .ll11SI p83.lleneHHSl 

1T -H p. -Me30HOB IIOpO!"OBbil!: 'IepeHKOBCKHi!: C'leT'!HK, IIpHMeHeHHe KOTOpOI"O B CO'!eTaHHH 

C cpH11bTp8MH .11aeT B03MO.)!{HOCTb HSMHOI"O IIOHH3HTb npHMeCb 17 -Me30HOB 5ea 3H8'lHTenb-

HOI"O yMeHbllleHHSl IIOTOKS p. -Me30HOB, .[lnS! STOll: uenH H8MH HCII011b30B811C SI qepeHKO'BCKHlt 

C'!eT'!HK, HanonHeHHbli!: BO.llO lt, .[lnH T8KOI"O C'leT '!HKS IIOpOI"OBOe 3HS'leHH e CKOpOCTH 

f3 nopor 
I c 

v nopor 
= 0, 75, a HHTeHCHBHOCTb qepeHKOBCKOl!: BCIIbllllKH npH OKOnO-

noporOBb~ CKOpOCTSIX '!8CTH U OCT8B11SI9T 60 - 80 cpOTOHICM, KaK HSH5onee IIpOCTOit B KOH

CTpyKTHBHOM OTHOlll9HHH, 5b!11 Bb16paH BapHaHT qepeHKOBCKOI"O C'leT'IHKa C .llHcpcpy3HOHHb!M 

0Tp8.)!{8TeneM, Kopnyc C'leT'IHKa npe.llCT8B11SI11 H3 ce6H Ky6 CO CTOpOHOit 100 MM, CKneeHHbiit 

H3 II011Hp0B8HH01"0 oprcTeKna' T011ll{HHOl!: 2 MM, IIOMemeHHbiH BO BHelllHHit Ky6, T011WHH8 CTe

HOK KOTOpOrO 4 MM. 3aaop M9.)!{JlY CTeHK8MH BHelllaero H BHyTpeHHe!" O Ky60B, paBHbllt 

3 MM 38II011HSI11CSl nopOlllKOM Mg G • Bo BHyTpeHHHi!: Ky6 aanHBanacb .llHCTHnnHpOBaHHaR 

BO.lla • .[lns cornacoBaHHH crreKTpa qepeHKOBcKoro asny'leHHH co cneKTpanbHOl!: xapaKTepHCTH

Jtolt cpOTOYMHO.)!{HTenel!: B BO.lle paCTBOpS1118Cb 2-HacpTH118MHH - 6,8-.llHCY11bcpOKH C110Ta B KOH

· u e HTpSUHH 200 MI"IJlHTp, HCII011b3yeMaSI KSK TpaHCcpOpMaTOp CII9KTpa, no HMe!OWHMCSI .llSHHb!M 

121 
, <>TO BemeCTBO ysenH'IHBaeT HHTeHCHBHOCTb BCIIbiWKH B qepeHKOBCKOM C'leT'IHKe B o6nac-

TH BH.llHMOI"O CBeTa B 3 - 4 pa::,d , B OIITH'leCKOM KOHT8KTe C BO.llSIHblM p8.llH8TOpOM C'I 9T'IHK 8 

HSXO.llSITCSl .llBS cpOTOyMHO.)!{HTenH ¢3Y-33, pa60T810WH9 HS O.llHY HarpyaKy. Pa.llH8TOp BMec

Te C cpOTOYMHO.)!{HTenHMH 38KJ110.'!eH B CT811bHOl!: CBeTOHeiipOHHUSeMbib: KO.)!{yX, .aMeiOmHlt JlilSI 

npOXO.)!{JleHHSI '18CTHU 38ll{HlileHHbie cp011b!"O i!: OKHS. 

CenapauHH p. -Me30HOB npOBO.llH118Cb Ha IIY.'!Ke Me30HOB C HMIIyilbCOM 

260 Maslc, o6paaoBaHHbiX a a sayTpeHH ei!: MHweHH CHHxpouHKnoTpOHa 01-1 Hi-1. CxeMa pacrro-

Q 



llO)!{eHHSI C'leT'IHKOB H 5noK-CXeMa aneKTpOHHKH IIpHBe.QeHbl Ha pHC, 1. Ha STOI!: CXeMe c
1 

c, ,c., ' c 6 -cuHHTHnJlSIUHOHHbie C'leT'IHKH C nnaCTH'IeCKHMH CUHHTH1ln5tTOpaMH pa311H'I-

Hb!X .QHaMeTPOB H T0111UHH, c, -qepeHKOBCKH l!: C'leT'IHK. PaapewaJOmee. epeMH cxeM coena-

,neHHl!: 5 - 6 HCeK • ,ac}:lcpe KTHBHOCTb aHTHCOBIIaaeHHl!: 99,93%. 

Lho5b! onpe.qenHTb T0111UHHY cPHilbTpa nepe,n 'lepeHKOBCKHM C'leT'IHKOM, npH KOTOpol!: 
I 

Bbin011HHeTCH ycnoBHe cenapauHH {3 1T < {3 < {3, , 5bma HaMepeHa eenH"lHHa oTHowe-, 
nopor r 

HHSI 'IHC1la COBIIa.QeHHl!: N 1123-41 K 'IHcny coena.neHHli N 11341 B 3aBHCHMOCTH OT 

TOillUHHbl cPHilbTpa. 8 IIpHHUHne, TaKaS! aaBHCHMOCTb .Q01l)!{Ha HMeTb cne,a:y!OIUHI!: BH.Q: npH 

MallblX TOillUHHaX cPHilbTpa BC'e 'laCTHUbl HMe!OT CKOpOCTb 501lbWe IIOpOT'OBOlf, [\OSTOMY qe

peHKOBCKHl!: C'leT'IHK C'IHTaeT HX CO CTOIIpOUeHTHOl!: ac}:lc}:leKTHBHOCTb!O H B HeKOTOpOM HHTepea-

ne T011-1UHH cPHilbTp~ OTHOIUeHRe N 112341 / N 11341 coxpaHHeT nocTOSIHHYIO eenH'IHHY 

I, " -MeaOHHOe nnaTo" I. B .nanbHel!:weM, no Mepe yeenH'IeHHH TOiliUHHbi c}:lHilbTpa, 1T-

Me30Hbl Ha'IHHa!OT IIOCTerreHHO nepeXO.QHTb B HHTep~an CKOpOCTel!: {3 < f3 H OTHOWe-
IIOpOr ' 

HRe N 112341 1 N 11341 yMeHbwaeTcH .no Tex nop, noKa ace 17 -MeaoHhl He nepel!:.nyT 

B 9TOT HHT e pBan. npR IIOCile.QyJOIUeM yBellH'IeHHH TOhlURHbl cPHilb!pa OTHOWeHHe 

N 112341 IN 11341 coxpaHBeT nocTOSIHHYIO eenH'IHHyl"' J.L ~MeaoHHoe nnaTo"'-qepeHKOBCKHl!: C'leT-

'IHK C'IHTaeT T01lbKO J.L -MeaOHbi R aneKTpOHbii, EcnH yeenH'IHBaTb T0111UHHY cPHlJbTpa 

eme 501lbWe, TO OTHOWeHHe N 112341 I N 1134 I 6y .neT yMeHbWaTbCH .no Tex nop, noKa 

cKopocTH Bbiwe noporoeol!: 5y.nyT HMeTb nHWb aneKTpOHbi l"'aneKTpOHHOe nnaTo"' I. Ha pHc.2 

IIOKa3aHa KpHBaH, nonyqeHHaH 9KCIIepHMeHTa1lbHO, ·Ha STOI!: KpHBOl!: HMeeTCSI AOBOilbHO qeT

KOe J.L "MeaoHHoe nnaTo" wHpHHOl!: "' 14 r lcM
2 At , 0TcyTcTBHe " " -Me30HHoro 

nnaTO"' 05'bSICHS!eTCSI, no-BH .QRMOMY, Sl,nepH hlM B3aHMO ,nel!:CTBHeM 1T -Me30HOB C BemecT-

BOM cPHilbTpa, B peayllbTaTe KOTOpOrO aaMeTHaSI 'laCTb 1T -MeaoHOB nepexo,nHT B HHTepean 

{3 < {3 Y*e IIpH He501lbWHX TOilWHHaX cPHilbTpa. "'3neKTpOHHOe IIIlaTo" He 5bl110 05Ha-
nopor 

py)!{eHO BBH.QY Ha'laBwerOCSI H3MeHeHHSI COCTaBa IIY'IKa : Ha-aa 501lbWOl!: TOillUHHbl qepeHKOB-

2 
CKOT'O C'leT'IHKa 1}2 riCM I 1T H J.L -Me30Hbl CTallH B HeM OCTaHaBilHBaTbCSI H qepea 

eecb TenecKon c1 c, c:J c4 MOT'IlH npOXO.QHTb 11Hillb SlleKTpOHbl, 'leM H 05'bHCHHTb-

CSI HaMeTHBWHi!:CSI IIO.QbeM KpHBOl!:, 

.llnSI onpe,neneHHSI ac}:l c}:leKTHBHOCTH pa60Tbl C'leT'IHKa 6bi1lH H3MepeHbl aaBHCHMOCTH 'IHC1la 

OCTaHOBOK 'laCTHU B MHWeHH OT TOillUHHbl c}:lHilbTpa nepe,n Hel!: IIpH pa31lH'IHbiX BapHaHTaX 

BKil!O'IeHHSI qepeHKOBCKOT'O C'leT'IHKa B CXeMy COBIIa.QeHHl!:. npH BKil!O'IeHHH C'leT'IHKOB B KOM-
- I 

5HHaUHIO COBIIa.QeHHl!: 1345 cxeMa COBna.a:eH I!H perHCTpHpOBana OCTaHOBKH B MHWeHH KaK 77-

TaK H J.L -Me30HOB. npH BKil!O'IeHHH B KOM5HHaUHIO 12345 - OCTaHOBKH TOilbKO J.L -Me-

30HOB; a B KOM6HHaUHIO 1234S - OCT8HOBKH " -MeaoHOB, Ha pHc. 3 npHee.neHbi KpHBbie, 

nony'leHHbie npH TOillUHHe c}:lHilbTpa nepe,n 'lepeHKOBCKHM C'leT'IHKOM, COOTBeTCTBY!OIUel!: 

UeHTpy J.L -Me30HHoro nnaTo" 116 eM At I. Y1a KpHBbiX BH.QHO, 'ITO npR pa5oTe qe-

peHKO~CKOT'O C'leT'IHKa B pe)!{HMe perHCTpaUHH J.L -Me30HOB lcoena.neHHSI 123451 ac}:lc}:leKTHB-

HOCTb perHCTpaUHH 1T -Me30HOB, IIO Kpa.l!:Hel!: Mepe, Ha IIOpSI.QOK MeHbWe ac}:lc}:leKTHBHOCTH, 

C KOTOpOl!: perHCTpHpy!O~CSI 1T -Me30Hbl B TOM cnyqae, KOr,na 'lepeHKOBCKHl!: C'leT'IHK Bb!Kil!O-

qeH Ha coena.neHHl!:. 3TOT peayllbTaT nonyqaeTcH a npe.nnono*eHHH, 'ITO eecb c'leT coena.ne-

. HHI!: 12345 B 051laCTH T011WHH cPRilbTpa <1>2 , COOTBeTCTBYIOWHX MaKCHMallbHOMy 'IHC1ly 

1T -Me30HHhlX OCTaHOBOK B MHWeHH, SIB11SieTCSI C'leTOM 1T -Me30HOB, 
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Yf3 aHanH3B llBHHblX, aHanOT'H'IHblX npHB9.ll9HHbiM Ha pHC, 3, fibinO nonyqeHO, 'ITO 

a¢¢eKTHBHOCTb qepeHKOBCKOrO C'I9T'IHKa B cnyqae perHCTpaUHH 1.1 -M930HOB /cep9.llHHB 

-Me30HHOro nnaTo' I MO)!{ eT 6blTb .llOBe.lleHa .llO BeCbMa 6nHaxoA K 100% nyTeM no.ll-

6opa COOTB9TCTBYI0W9T'O p9)!{HMa HB ¢oTOYMHO)!{HT9nSIX, 3¢¢eKTHBHOCTb perHCTpaUHH TT-

M930HOB K OM6HHaUHeA COBna.lleHHI 1'2345, no OU9HKaM, COCTaBmleT B9nH'IHHY "' 0, 7. 

KaK y)!{e ynoMHH anocb Bbrwe, npHMecb IT -Me30HO.B B M930HHOM nyqxe npH TOnwH-

cf>2, COOTB9TCTBY IOWHX MaKCHMyMy 1.1 -Me30HHbiX OCT6HOBOK, HMeeT BenH'IH-

HY nopR.llKB 5 - 7% OT 'IHCna 1.1 -Me30HOB. PeaynbTaTbl npHMe,HeHHSI qepeHKOBCKOro cqeT-

'IHKa, xaK cenapaTopa 1.1 -M930HOB , nOK63biBaiOT, 'ITO 9Ta npHM9Cb M0)!{9T 6biTb YM9Hbwe-

HB, no KpaAHel M epe, Ha nOpSI.llOK 6e3 3aM9THbiX H3M9H9HHI CKOpOCTH C'I9Ta 1.1 -Meao-

HOB, npH'19M noTepH H3-3a T'90M9TpH'19CKHX ¢aKTOpOB MOT'YT 6biTb CB9.ll9Hbl .llO' MHHHMyMa 

nyTeM KOMn a KTHOT'O pa3M9W9HHSI BC9X C'I9T'IHKOB H ¢HnbTpOB, 

n H T e p aT yp a 

1. A.¢ • .LlyHaAues, JO.,ll. npoKOlllKHH, TaH Cgo-saA. npenpHHT OYfHYf ,.Ll-468,1960r. 

2. K. Saito, K. Suga. fi. C. II, 600, (1959) . 
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PyKonHCb nocTynHna B H3.llaTenbCKHI OT.llen 

4 asrycTa 1962 r. 
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p H C. 1. 

Pacrrono>KeHHe cqeT'IHKOB H 6noK-cxeMa aneKTPOHHKH . 

06oaHa'leHHH: Pb -cBHHUOBbli!: KonnHMaTop 7Ux7U MM 2. 

, c1 ,c :f -cuHHTHnnHUHOHHbl9 C'I9T'IHKH C nnaCTH'IeCKHMH CUHHTHnnHTOpaMH (11 1 00MM X 10MM. 

- c4 0 80MMX3 MM 

- C6 fl 200 MM X 10 MM 

- C2 '19p9HKOBCKHA· C'19T'IHK. <IJl H <IJ2 -qmnbTpb! rrepeM9H HOl!: TOniUHHbl, M .C, - MW 

IU9Hb H3 yrnepO.ll8 TOniUHHOft 3 r/cM2. y -ycHnHTenH C K03cpcpHUH9HTOM_ yCHneHHH 5, 
3 -6nOK rrepeMeHHbiX nHHHl!: 3S.ll9p>KKH: C.C. ·-CXeMa COBII8.ll9HHl!:-aHTHCOBII8.lleHHl!:. 

C -BXO.llbl coarra.lleHHl!:. A -axO.llbi aHTHC OBIIa.lleHHi!:. M -MOHHTOpHaH cxeMa COBIIa.lle-

HHl!:. TIC-rrepec'leTHSSI CX9M8, 
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p H C, 2, 

BemnHHa oTaoweHHSI 'IHcna coana.o:eaHA N /1234/ I N 11341 a aaBHCHMOCTH OT 
TonmHHbi ¢HnbTpa ~ 1 nepe.!l qepeaKOBCKHM C'leT'IHKOM. VI Mny nbc na.!lBIOlllHX qacTHU 
260 Maa/c, 
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Toltt.q~Ha tpultbmpc'C nl!f'eiJ t'fvureH6w 

3aBHCHMOCTb 'IHCII8 OCT8HOBOK B .MHlll9HH OT TOIIWHHbl cpHIIbTpa nepeA H e ll:. npH KOM-

OHH8U:HH COBII8Ll9HHl!: 134B perHCTpHpyiOTCSI 'fT H JL -Me30HHbl9 OCT8HOBKH B MHlll9HH 

IKpHBaH 1 /; 12345 - TOnbKO JL -Me30HHbie IKpHBaH 2/; 12345' - rr -Me30HHbie lxpHBaH3i · 

TonwHHa cpHnbTpa <{) 1 nepeA qepeHKOBCKHM cqeT'IHKOM paBHa 16 eM AI • Cneaa OT nyHK-

THpHol!: llpSIMOl!: TOIIWHH8 cpHIIbTpa <1>2 paBH8 Q • 


