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1. B 3KcnepHMeHTanLHoii: 4JH3HKe BbiCOKHX 3HeprHii: 

eCTb HeMano 3a~aq, B KOTOpbiX Tpe6yeTC~ ~eTeKTHpOBaTb 

3neKTpOHbl H raMMa-KBaHTbl BbiCOKHX H CBepXBbiCOKHX 

3HeprHii:, npHqeM ~enaTL 3TO Ha 3HaqHTenLHOM 4JoHe 6onee 

T~:>KenLix qacTHU. B TaKHX ycnoBH~x Tpa~HUHOHHble cnoco-

6LI perHCTpaUHH 3neKTpOHOB - noporOBble qepeHKOBCKHe 

cqeTqHKH H nHBHeBble cneKTpOMeTpbl - MOryT OKa3aTbC~ 

Mano3414JeKTHBHbiMH. ,lJ,eii:CTBHTenbHO, pa3peweHHe no CKO

pOCTH nyqWHX COBpeMeHHbiX noporOBbiX cqeTqHKOB COCTaB

n~eT I'J. f3/ f3 - 10-5 -:- 10 - 6 11,1 qTo no3aon~eT pa3~en~Tb 
3neKTpOHbl H 1T -Me30Hbl ~o 3HeprHH -100 T3B. KpoMe 

TOrO, TaKHe cqeTqHKH MOryT pa6oTaTb TOnbKO B XOpOWO 

KOnnHMHpOBaHHbiX nyqKaX, KOr~a HanpaaneHHe ~BH:>KeHH~ 

qacTHU COCTaBn~eT C OnTHqecKOH OCbiO cqeTqHKa yron 

< 0,1 MpaO. JIHBHeBble ~eTeKTOpbl He HMeiOT orpaHHqeHHH 

TaKOrO po~a, HO qyBCTBHTenbHbl K 4JoHy MeMeHHbiX qaCTHU. 

TaK, HanpHMep, WHpOKO pacnpOCTpaHeHHble CBHHUOBO

CUHHTHnn~UHOHHble "ceH~BHqH" perHCTPHPYIOT BCe 3ap~:>KeH

Hble qacTHUbl, a ~n~ qepeHKOBCKHX cneKTpOMeTpOB C :>KH~

KHM HnH TBep~biM pa~HaTOpOM noporoBa~ 3HeprH~, C KO

TOpoii: Haq&HaJOT perHCTpHpOBaTbC~ 1T -Me30Hbl, COCTaB

n~eT ~ec~TKH M3B. B non~x HHTeHCHBHbiX H3nyqeHHii:, cy

mecTBYJOIUHX, HanpHMep, B6nH3H KOnLna yCKOpHTen~, "3a

CBeTKa" 4JoHOBbiMH qacTHUaMH MO:>KeT qaCTHqHo HnH ~a:>Ke 
nonHOCTLJO no~aBHTb none 3Hblii: cHrHan. B 3THX cneKTpo

MeTpax cy~necTBeHHYJO ponL HrpaeT H nornomeHHe caeTa 

B pa~HaTope. IIpH 6onLWHX pa3Mepax nocne~Hero I > 1 M/ 
OHO ~aeT OCHOBHOH BKna~ B 4JnyKTYaUHIO BbiXO~biX CHrHa

nos, yxy~wa~ 3HepreTHqecKoe pa3peweHHe npH6opa. Ha-
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KOHen;, C yBeJIHqeHHeM pa3MepOB JIHBHeBLIX cneKTpOMeTpOB 

B03pacTaeT CJIO*HOCTb HX H3rOTOBJieHHS H, Henponopo;HO" 

HaflhHO 3TOMY, CTOHMOCTb. 

KoHeqHo, TaKHe cqeTqHKH ceiiqac H a ,IJ.aJibHeiiweM eme 

OCTaiOTC.H Ba*HLIMH HHCTpyMeHTaMH B pyKaX c1JH3HKOB" 

3KCnepHMeHTaTOpOB. 0,IJ.HaKO noHCKH HOBbiX THnOB ,IJ.eTeKTO" 

pOB qaCTHU HJIH C03,IJ.aHHe HX KOM6HHaUHH, ynyqwaiOmHX 

KaqeCTBeHHLie HJIH KOJIHqeCTBeHHble xapaKTepHCTHKH, .HBJI.H· 

IOTC.H ecTeCTBeHHLIM npou;eCCOM pa3BHTH.H 3KCnepHMeHTaJib" 

HOH annapaTypLI B c1JH3HKe BLICOKHX 3HeprHH. 

2. HaMH 6blna npe.IJ.npHH.HTa nonLITKa co3,IJ.aTb HOBLiii 

,IJ.eTeKTOp 3JieKTpOHOB H raMMa·KBaHTOB BLICOKHX 3HeprHH. 

OH .HBJI.HeTc.H .IJ.O HeKoTopoii cTeneHH coqeTaHHeM JIHBHeBoro 

H ra30BOrO qepeHKOBCKOrO cqeTqHKOB. 

Ha puc. 1 npe,IJ.cTaaneH o6muii BH.IJ. ,IJ.eTeKTopa. Ha 

puc. 2 - ero cxeMaTuqecKHii qepTe*· llpoxo.IJ..H nnacTHHY 

CBHHUa/1/ TOJill\HHOH 3-5 pa,IJ.HaiJ;HOHHLIX e,IJ.HHHU, 3JieKTpOHLI 

HJIH raMMa- KBaHTbl reHepupyroT B Heii 3JieKTpOHHO- c1JoTOHHLIH 

JIHBeHb. BTopuqHLie qacTHULI JIHBHS perucTpupyroTcs ra3o

BLIM qepeHKOBCKHM cqeTqHKOM /2/. C nOMOU\biO nJIOCKHX 

3epKaJI /3/, napa6onuqecKHX 3epKaJI I 4/ H KOHYCHLIX cae

TOBO,IJ.OB /5/ CBeT co6apaeTC.H Ha KaTO,IJ.LI c1JoTOYMHO*HTeJieH 

/6/. B pa6oqeM o6pa3u;e ,IJ.eTeKTopa B KaqecTBe ra3oBoii 

cpe,IJ.bl npHMeH.HJIC.H B03.IJ.YX npH aTMOCc1JepHOM ,IJ.aBJieHHH. 

Pa3Mep ra30BOrO 06'beMa COCTaBJI.HJI 60 X 50 X 50 CM
3 

HcnoJib30BaJIHCb cepuiiHLie clloTOYMHO*HTeJIH Tuna «1»3Y- 6S 

C ,IJ.HaMeTpOM KaTO,IJ.a 150 MM. 

lloporoaa.H 3HeprH.H qepeHKOBCKoro H3JiyqeHH.H qacTHU 

B B03,IJ.yxe COCTaBJI.HeT ,IJ.JIS 7T ·Me30HOB - 6 T3B, a ,IJ.JIS 

3JieKTPOHOB -21 M3B. TaKHM o6pa:ioM, ,IJ.eTeKTop He 6y.IJ.eT 

perHCTpHpOBaTb a,IJ.pOHLI HH*e yKa3aHHOH 3HeprHH, B TO 

BpeM.H KaK 60JibWaS qaCTb BTOpHqHLJX qaCTHU 3JieKTpOHHO" 

clloTOHHoro JIHBH.H 3aperucTpupyeTcs. OTMeTHM, qTo norno

Iu;eHHe CBeTa B TaKOM ,IJ.eTeKTOpe npeHe6pe*HMO MaJIO 

/Ko3c1lcllHu;HeHT nornomeHHS caeTa B ra3oBoii cpe,IJ.e no 

Kpaii:Heii Mepe Ha qeTblpe nop.H,IJ.Ka MeHbWe, qeM B *H.!J.KOH 

HJIH TBep,IJ.OH/, a npOCTOTa KOHCTPYKUHH n03BOJI.HeT 6e3 

6oJibWHX 3aTpaT C03,IJ.aBaTb ,IJ.eTeKTOpLI 60JibWOH nnoma.IJ.H. 

4 
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Puc. 1. BHeUlHUU euo oemeKmopa 6 nepuoo c6opKU. 

)J;Ba o6pa3u;a onHCaHHOrO ,IJ.eTeKTOpa HCnLITLIBaJIHCb 

B npou;ecce npoae,IJ.eHH.H 3KcnepuMeHTOB no pereHepau;HH 

K~ -K ~ -~e30HOB Ha CepnyxoBCKOM ycKopHTeJie 12
/;uenbiO 

HCnLITaHHH 6LIJIO BLISCHeHHe nepcneKTHB HCnOJib30BaHH.H 

,IJ.eTeKTOpOB TaKOrO THna ,IJ.JIS H,IJ.eHTHc1JHKaiJ;HH pacna,IJ.OB 

K L->TT+e +v · )J;eTeKTOPLI BKmoqaJIHCb COBMeCTHO c 6ecc1JHJib" 

MOBLIM HCKpOBLIM cneKTpOMeTpOM, perHCTpHpOBaBWHM BTO" 

pHqHLJe qaCTHULI pacna,IJ.OB KaOHOB / 3 / • 
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Puc. 2. CxeMa111U'leCKUU 'lepmeJIC oemeKmopa. 1 - AU8He8biU 
KOHeepmop, 2 - za308blii o6oeM, 3 - nAocKoe 3epKaAo, 
4 - napa6oAutlecKoe 3epKaAo, 5 - KOHU'lecKuii ceemoeoo, 
6 - rjJ01110YMHOJICU111eAb. 

linoK-cxeMa BKnJO'IeHBB o.u.Horo .u.eTeKTopa npaae.u.eaa 
Ha puc. 3. HMnynhCbl OT qeTblpex tlloToyMHO')I(BTenea, pac
nono')l(eHHbiX nonapao caepxy H CHB3Y raJoaoro o6'beMa, 
BblpaBHHBanBCb no apeMeHB C llOMOIUbiO 6nOKOB 3a)l.ep')I(KB, 
CYMMBpOBallBCb B fiO)l.aBallHCh Ha BXO)l. llBHeHHOrO ycBnB
TellJI. Ans Toro 'IT06hl MO')I(HO 6hlno npoao.u.HTh Bblpaaaa
aaHBe K03cW!BUHeHTOB ycBneHBB cJ>3Y /aanpBMep, npH laMe
He tiloTOYMHO')I(BTeneH/, B uenh Ka')l()l.OrO ci>3Y 6hlllB BKnJO· 
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tA-7-NI-==r'" 
l'ft06Pfi~1Eib 

Puc. 3. EAoK- cxeMa eKAKJ'leHu.R oemeKmopa. 

qeaw aTTeHioaTopw .• Bwpaaaaaaaae npoaJao.u.anocb c no
MOIQbiO BCfibiWKH OT 3lleKTpOnJOMHHeCUeHTHOrO )l.HO)l.a, yK· 
penneHHoro aa aayTpeaaea cTopoae nepe.u.aea cTeHKH Ko
')l(yxa )l.eTeKTOpa. JIHHeHHble BOpOTa )l.llHTellbHOCTbiO 40 HCeK 
OTKpbiBallHCb TpHrrepHbiM HMfiYllbCOM OT CHCTeMbl 
CUHHTHllllBUHOHHbiX C'leT'IHKOB, BXO)l.B~X B COCTaB CfieKT· 
poMeTpa. CyMMapHbiH caraan ci>3Y npeo6pa30BbiBancs B 
uatllpoaon KO.U., nepe.u.aaanc.11 a 3BM u Janucblaancs aa 
MarHBTHYIO neHTY BMeCTe C )l.pyrOH HHtiiOpMaUBeH, OTHO
CJIIQeHCB K pa6oTe cneKTpoMeTpa. 

Ha puc. 4 noKaJaH aMnJIHTY.U.HbiH cneKTP caraano.B 
ci>3Y, nony'leHHbiH npB o6ny'leHHB )l.eTeKTOpa BTOpH'IHbiMH 
'laCTHUaMH OT pacna)l.OB HeHTpallbHbiX KaOHOB. bOllbWaJI 
qacTh HMnynbcoa qacTHU ne')l(ana a npe.u.enax oT 6 .u.o 
16 F3B/c. CneKTPbl CHHManacb .u.ns .u.ayx cnyqaea: a/ Kor
.u.a nepe)l. ra30BbiM pa)l.HaTOpOM CTOBll llBBHeBbiH KOHBep
TOp TOlllUHHOH 5 pa)l.BaUHOHHbiX e)l.BHBU /cnnOWHaJI rBCTO-
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Puc. 4. AMnAUJIIYOHbul cne~emp cuzHaAa 4'3Y npu ot>Ay'leHuu 
oemeKJIIOpa 6JIIOpU'IHbiMU 'laCJIIUI#aMU OJII pacnaooe K0 

- Me3o
H06. CnAOruHaJI ZUC1110ZpaMMa - AU6He6blll KOH6epJIIOp no
CIIIaeAeH, nyHK111UpHaJI - KOHeepJIIOp CHJIJII. 

rpaMMa/ H 6/ KOr,I~a OH OTCYTCTBOBan /nyHKTHpHaJI rH
CTOrpaMMa/. 06a cneKTpa HOpMHpOBanHCL Ha O,IUIO H TO 
>Ke 'IBCno na~aiDUUIX qacTu:u;. B 3amTpuxoaaHHLIX cTon6:uax 
co6paHLI co6LITHJI, ne>KaUUie BLIWe 31 KaHana. Kax BH~Ho 
H3 pucyHKa, 3~eKT OT nHBHeaoro KOHBepTopa qeTKO npo
JIBnJieTcJI: 3~eKTHBHOCTL C'leTa npH HanH'IHH KOHBepTOpa 
B 8-10 pa3 BLIWe, 'leM 6e3 Hero. ci»OpMLI cneKTPOB ~JI 
o6oux cnyqaea CYI:QeCTBeHHo He pa3nuqaroTCJI H, xax noxa-

8 

} 

~ 

.1 

I 

3anH ~ononHHTenLHLie uccne~oaaHHJI, coana~aroT co cnexT
poM myMOBLIX CHrHanOB Cll3Y. 3TO xapaKTepHO ~JI pe>KHMa 
pa6oTLI Cll3Y, xor~a cpe~Hee qucno BLI6HTLIX c clloToKaTo~a 
:JnexTpoHOB He:aenuxo /2 + 3/. 

Kax H3BeCTHO, OCHOBHLIMH MO~aMH pacna~a K0 -Me3o
HOB JIBnJIIDTCJI TpexqacTH'IHLie pacna~LI: K ¥ ... rr + + rr-+ rr 0 

/KII3/, K.} ... "±+p.±+v /KM3/, KL-+rr:t.-e-+v /KE3/ 
H KL~-> 77 +rr- /KII2/. 06pa6oTKa HHcllopMa:QHH, 3a,nu
caHHOH Ha MarHHTHLIX neHTaX, no3BOnJina pa3~enJITL 3TH 

MO~LI pacna~OB H onpe~enJITL 3~eKTHBHOCTL perHCTpa:QHH 
~eTeKTOpOM pa3nH'IHLIX THnOB 'laCTH:Q: 77 -Me30HOB, p. -Me-
30HOB H 3nexTpoHoB. KM3 - pacna~LI ~eHTHcllu:uupoaanHcL 
no cpa6aTLIBaHHIO ~eTeKTOpa MIOOHOB, BXO~HBWero B COCTaB 
cnexTpoMeTpa, KII3- u KII2 - pacna~LI - no KHHeMaTuqec
KHM xpuTepHJIM. OcTaamuecJI co6LI1'HJI JIBnJinHCL rpy6o 
u~eHTHcllu:uupoaaHHLIMH KE3-pacna~aMH. qucno 3THx pac
na~oa 6wno pacc'IHTaHo TaK>Ke nyTeM MO~enHpoaaHHJI co6LI
THii no nporpaMMe MoHTe-Kapno. B HTore nonyqeHLI cne
~YIDUUie :UHcllpLI: 3~eKTHBHOCTL perHCTpa:QHH 77 H p. -Me3o
HOB OKa3anaCL npu6nH3HTenLHO O,IUIHaKOBOH H paBHOH 8~. 
3~eKTHBHOCTL perHCTpa:QHH 3neKTpOHOB B03paCTana C po
CTOM HX HMnynLCa. 3Ta 3aBHCHMOCTL npHBe~eHa Ha pUC. 5. 
Kax BH~HO H3 pucyHxa, c B03pacTaHHeM HMnynLcoa 3nexT
pOHOB oT 6 ~o 16 F3B/c 3~eKTHBHOCTL npu6nH>KaeTCJI 
K e~BHH:Qe. 

Ha 3TOM >Ke pucyHxe HaHeceHa TO'IKa, nonyqeHHaJI npu 
o6nyqeHHH ~eTeKTOpa ny'IKOM 3neKTpOHOB C HMnynLCOM 
5 F3B/c. Ilyqox 3nexTpoHoB 6Lin ccllopMupoaaH Ha TOM >Ke 
KaHane. HMeiOUUieCJI a nyqxe HeiiTpanLHLIX 'laCTH:U raMMa
xaaHTLI reHepupoaanH e+ e--napw B TOHKOM KOHBepTope, 
3aTeM C noMOI:QLIO MarHHTHOrO aHanH3a BLI~enJinHCL 3nexT
pOHLI c onpe~eneHHLIM HMnynLCOM. Ha puc. 6 npuae~eHa 
3aBBCHMOCTL 3~eKTHBHOCTH ~eTeKTOpa OT HanpJI>KeHBJI 
4»3Y npu HMnynLce 3nexTpOHOB 5 F3B/c, nonyqeHHaJI ~nJI 
cnyqaea a/ / cnnomuaJI xpuaaJI/ H 6/ /nyHKTHpHaJI xpuaaJI/. 
B cnyqae a/ /nHBHeBLiii KOHBepTop nocTaaneH/ MaxcuManL
HaJI 3~eKTHBHOCTL 0,6 ~ocT:HraeTCJI npu HanpJI>KeHHH 2 KB, 
nnaTo no HanpJI>KeHHID cocTaanJieT He MeHee 200 B. Cny
qa:ii 6/ /KOHBepTOp OTCYTCTByeT/ xapaKTepB3yeT 3~ex
THB' ·CTL ~eTeKTOpa K O,IUIHO'IHLIM 3neKTpOHaM /-10~/. 
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Puc. S. 3f/Kj)eKJ'W6flOCIIlb pezucmpat~uu 3Aenzpoi4oe pa3Au<J~ 
HMX u.MnyA&coe. + - 3AeKmpoHbJ, ez.roeAeHHMe e KE3-
pacnaoax, ¢- - 3AeK1iiPOHM, noAy'leHilbre om KOHeepcuu zaM
..wa-KeaHmoe e HeumpaAbHOM KaHaAe. KpueaJZ - pe3yAbmam 
pac'lellfoe. 

3. Ilony'ICHHLIC 3Ha'ICHH11 3¢q,CKTHDHOCTH )l,eTCKTOpa ,D.nJI 

pa3llbl:lf TBDOB 'laCTBI~ cpaBHBD&nHCb C pac'leTHbiMH OUCH

KaMn. 

34KbeKTBBHOCTL )l.CTCKTOpa onpe,nemmacb H3 Bblpa:>KCHBJI: 

-
TJ "" 1 - P ( 0, v ) = 1-e -v Ill 

I p ( 0' v) - Bbi'IHCneHJian E3 pacnpc)l.eneHHJI Ilyaccona. 

BCpOJ!:THOCTb TOro, 'ITO C KaTO)l.a <J>3Y HC 6y)l.eT B.I.I6HTO 

HH O)l.noro 3neKTpona npu 3Ha'lennn ux cpe,IJ.nero 'IHcna v I. 
Cpe)l.nee 'IBcno ~oTo3nei<TponoB, nona)l,aro~x na BXOA 

YMHo:>Karo~eH CHCTCMbi 4>3Y ,BLI'IHCJlJinOCh 83 ljlopMyn 14~ 

~0 

v =N·f·s 121 

N = 4,6 .lQ -2 (1/A 
2 

-1/A
1

) e sinO /3/ 

cos 0 = 1/nf3 
/4/ 

IN - .'lacno ljloTonoa, B3nyqennLix qacTnueii B HHTepaane 

,IJ.nHH BOnH A 
2 

7 A I, COOTBCTCTByiDIUBX CllCKTpanbHOH 'lyB

CTBBTenbHOCTB 4>3Y, S- K034xt>HUBCHT CBCTOC6opa OitTH

'ICCKOH CHCTCMLI )l.CTCKTOpa, f - llpOH3BC)l.CHHe KBaHTOBOH 

'IYBCTBBTCnbHOCTH ljJOTOKaTO)l.a Ha 34xl>eKTHBHOCTb c6opa 

ljloT03neKTpOHOB ljloKycapyiOIUCH CHCTCMOH 4>3Y, f - )l,nHHa 

DyTB qaCTHUbl B pa)l.Ba TOpe, 0 - yron paCTBOpa KOHyca 

qepeHKOBCKOrO H3ny'ICHHJI, {3- CKOpOCTb 'laCTHULI B C)l.HHH

uax CKOpOCTH CBCTa, n- K034xt>HUHCHT npenOMnCHHJI CPC.IJ.bll. 

O,i1 

~ 

§- --§--+-----§------§ 

1,8 2,D 2,2 2,4 
V{J0) 

Puc. 6. 3(/HpeKmueHocmb pezucmpafiUU 3AeKmpoHoe c u..wnyAb
co..w 5 r3B/c 8 3Q8UCUMOC111U 0111 HanpJUCeHUJI Ha cf>3Y. 
CnAowHaJI Kpuea.11 - AUeHee&JU KOHeepmop nocmaeAeH, nyHK
mupHGJI - KOH8epmop CHJI111. 
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qHCllO BTOp&qHWX qacTHU B nHBHe C 3HeprHeH 6onLme 

E Ha rny6&He, COOTBeTCTBYJOJUeH MaKCHMYMY KaCKa,IJ,HOH 

KPHBOH, npa 3HeprHB nepBBqHoro 3neKTpoHa Eo paccqaTw

BanacL no 3MnapaqecKou <}lopMyne, npaBe)J.eHHOH B /6/ 

Eo+ 37,5 
IT (E

0
, E)= 0,08 [M3B] + 0,45, 

E + 12,8 
/5/ 

a cpe)J,HHH yron BLineTa BTOpHqHWX qacTHU nHBHJI - no 

<}lopMyne /5/ : 

...; <8 ~ = v 0,55 
21 
E 

/M3B/. /6/ 

AnJI pa6oqero o6pa3na ,IJ,eTeKTopa Ko3<ll<}lanaeHTw B npBBe

)J.eHHLIX BWWe BWp8.)1(eHBJIX paBHLI: h = 1 ,0003; i\ l 
= 3500A; i\

2
= 5000A, f = 0,005. 3<ll<}leKTBBHOCTL CBeTo

c6opa OnT&qecKOH CBCTeMW 6Lina npBHJITa s -::.. 0,2 . 
llpB 3TBX 3HaqeHBJIX K03<ll<}lBUBeHTOB pacqeTHaJI 3<ll<}leK

TBBHOCTL )J,eTeKTOpa K O)J,BHOqHLIM qaCTBUaM paBHa: K 3neKT

poHaM c 3Hepraeu '> 70 M3B ({3=1) 77e""0,14; K rr -Me3oHaM 

c 3Hepraeu 10 F3B /cpe)J.HJIJI 3Hepr&JI BTopaqHwx qacTBn, 

reHepapoBaHHWX B pacna,IJ,ax K0 -Me30HOB/ 7]
17

= 0,10. 

3<ll<}leKTBBHOCTL )J.eTeKTOpa no OTHOWeHBIO K nepB&qHWM 

3lleKTpOHaM, BW3BaBWBM nHBeHL B KOHBepTope, BLiq&cnJI

naCL c yqeToM Toro, qTo onTaqecKaJI CBCTeMa pa6oqero 

o6pa3na )J,eTeKTOpa C06BpaeT qepeHKOBCKBH cqeT B BHTep

Bane yrnOB 0 712° OTHOCBTenLHO OnT&qeCKOH OCR. PacqeT 

no <}lopMynaM /3/7/6/ noKa3waaeT, qTo npa 3TOM pe

racTpapyeTCJI OKOllO qeTBepTOH qaCTB BTOp&qHWX qaCTBU 

nBBHJI, nonaBWBX B pa)J.BaTop. Pe3ynLTaTLI pacqeTa 3<ll<}leK

TBBHOCTB )J.eTeKTOpa KaK <}lyHKUBB 3HeprBB nepB&qHWX 

3neKTpoHoB npaBe,IJ,eHLI B BB)J.e KPBBOH Ha puc. 5.1IonyqeH

HLie B 3KCllepBMeHTe 3HaqeHBJI 3<ll<}leKTBBHOCTB )J,eTeKTOpa 

cornacYJOTCJI c pacqeTHWMB oneHKaMB KaK ,IJ,nJI cnyqaJI 

O)J,BHOqHLIX qacTBU, 1T -Me30HOB B 3neKTpOHOB, TaK B )J.nJI 

cnyqaJI, Kor,IJ,a nepBaqHaJI qacTana reHepapyeT nHBeHL 

B KOHBepTope. 

llpO)J.OIDKeHBe KpBBOH 7] (P) B o6naCTL 6onLWBX 3HeprBH 

ll03BOnJieT YCTaHOBBTL, qTO 100-nponeHTHaJI 3<ll<}leKTBB-

12 

HOCTL )J,OCTBraeTCJI llpB 3HeprBB nepBBqHWX 3lleKTpOHOB 

-50 F3B. llpa eme 6onLWBX 3HepraJix 3neKTpoHOB)J.eTeKTop 

MO*eT 6LITL BCnOllL30BaH B ClleKTpOMeTp&qecKOM pe~Me 

)J,llJI BLI,IJ,eneHBJI 3neKTpOHOB C nOMOIULIO aMnnBTY.IJ.HOro aHa

nB3a CBrHanoB ~3Y, KaK 3TO ,IJ,enaeTCJI B cneKTpOMeTpax 

o6wqHoro TBna. 

3aMeTBM, qTO 3<ll<}leKTBBHOCTL )J,eTeKTOpa M.O~O yBenH

q&TL Tpa,IJ,BUBOHHWMB CllOC06aMB, llPBMeHJieMWMB B TeXHBKe 

ra30BWX qepeHKOBCKBX cqeTqBKOB: BCllOllL3YJI ra3 C 6onL

WBM K03<ll<}lBUBeHTOM npenoMneHBJI B llO)J, 6onLWBM )J,aBne

HBeM, yBenBq&BaJI 3<ll<}leKTBBHOCTL CBCTeMW CBeTOC6opa 

B BW6HpaJI ~3Y C BWCOKOH KBaHTOBOH qyBCTBBTellLHOCTLIO 

<}loTOKaTO)J,a • 

MO*HO O~)J,aTL B BTOre, qTO )J,eTeKTOpLI TaKoro TBlla 

HaH,IJ,YT npBMeHeHBe B 3KCnepBMeHTaX Ha YCKOpBTenJIX 

nocne,IJ,aero noKoneHBB, KOr)J.a 3HeprBB 3neKTPOHOB B raM

Ma-KBaHTOB 6Y.IJ.YT BMeTL nopB.IJ.OK 100 F3B B Bwme. 

ABTOPLI 6naro)J.apBT B.B.HBaHoBa, H.H.KaKypaHa 

C.B.PycaKoBa B JI.B.BaHorpa)J.OBY 3a noMOIUL B pa6oTe. 
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