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NCCIEAOBAHUE HPOEKTUBHOCTU CHUHTU/VIALIMOHHBIX
JAETEKTOHOB OHHATHO HACCESAHHbBIX HHIEKTHOHOB B HHM

P. P. Pupuyenxo, P. 1. Pay, M. P. ®uwmunmnos

(ragpedpa Pusuueckoil IneKkmpoHuKL)

IlpoBenennble 3KCNEPUMEHTH NPOJEMOHCTPUPOBATIH, YTO CHHHTULISANMOHHBIE JETEKTOPbL, HCHOJIb3ye-
mple B INIM o151 perHcTpandd NMOTOKOB 00pPATHO OTPAKEHHBIX JJIEKTPOHOB, 3aMETHO Pa3/IMYAIOTCH MO
3¢ PEeKTUBHOCTH PErUCTPAIMH PA3IHYHBIMU 00JIACTAMU AKTHBHOH 9acTH.

CuyHTWUISIIMOHHEIE  eTeKTophl (C) 2/eKTpOHOB
cpenuux sHepruii (1 + 50 k3B) HaxoAAT MIHPOKOE IPUME-
HEHHUE B s7ICpHON u3nKke, PU3NKEe KOCMUUYSCKHUX JIyUeH,
3JEKTPOHHOW MUKPOCKONUH. B pacTpoBoii 31eKTpOHHON
MuKpockonud CJ1 UCHOMB3YIOT ISl PpErUCTpallud MOTO-
Ka 00paTHO paCCesHHBIX 3JIEKTPOHOB C MENbI0 GOpMHUPO-
BAaHUS YICKTPOHHO-MUKPOCKONMUECKOT0 U300pakCHHUS B
PEXUME 0OPATHOLO PACCEsTHUS JICKTPOHOB [1-5].

P ocTranoBka 32/1a494 |1 JKCIICPUMCHTA

J1s AKCIepUMEHTAIBHOTO MOATBEPAKACHHS TOTO, UTO
CYITIECTBYIOT 3HAUUMBIC pas3nnuus B 3dexkTtuBHOCTH pe-
TUCTPAIUA OOPATHO PACCESHHEIX 31¢KTpoHOB (OPP) oT-
JeIbHBIME 001acTsIMU akTUBHOM dactu CJ/1, OblI0 Mmpo-
BeJICHO CpaBHEHHE XapaKTepHUCTUK AeTekTopoB OPP, 06-
JIAJAIONTNX PA3TUIHEIMU TCOMETPUISCKUMHA (popMaMu, 1
KOJTIBIIEBOTO TOMYMPOBOHUKOBOTO jierekTopa. Kondn-
Typaliii ONTUYCCKON YacTu ucciaeaoBanubix C/ npuse-
TeHsl Ha puc. 1. Pa puc. 1,0 cxemMaTu4ecku IMOKa3aHa
ONTHUYECKAS YaCTh CIUHTHWIUISIIIUOHHOIO JACTCKTOpa 00-
PATHO pACCESHHBIX 2AeKTpoHOB PobuHcona [6], Haubo-
JIee MAPOKO UCHoNb3yeMoro B cepuilHbix PPM. Kopnyc
JIETEKTOpa MPEACTABISCT cO00i mpu3My, HUKHSS TPaHb
KOTOPOU (aKTHBHAS YaCTh) COCTABISET Yrol 7° ¢ BEpx-
HeH, ceueHUe — MPsSMOYronbHUK. CBETOBOA MPUCOCAU-
HCH K 0oJice IMUPOKOH BEPTUKAILHON T'paHU NMPHU3MEI.
Bce moBepxHOCTH, KPpOME AKTUBHOW YACTH, MCTAJUIU3H-
poBaHEl. PasMepsl ¢upMeHHOTO JeTekTopa (TI0 BEpXHEH
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Puc. 1. ®opma ontHueckoil yactu ucciaenosanueix CI 00-

PATHOTO PACCESHHS JIEKTPOHOB: neTekTop Pobuncona (a),

CI B dopme awmnTHueckoro napabomouna (6) u B dopme
KOIbIIA (6)

rpand) 97 X 30 MM, BBEICOTAa MCHBINCH BEpPTUKAILHOU
rpanu 2 MM. Paspes nmpenaaraeMoii HaMH MOAHU(DUKAITAH
nmerektopa PobuHCOHA mokasaH Ha pHc. 1,6. Pombimoe
pacopocrpanenre B PPM monydniid Takxke JeTeKTOPBI
OPP B dopme KonbITa, KaK MOTYIMPOBOTHAKOBEIE, TaK U
crimHTIUIIMOHHEIE [7]. KoHdurypamms akTBHOH 1ac-
TH TAKOTO JIETeKTOpa MpHUBe/ieHa Ha puc. 1, 6.

HccrmenyeMble eTeKTOpBl MOHTHUPOBAIW Ha CraH-
JapTHOM MecTe 1o oObeKTHBHOW NMuH30M PPM, pac-
crosiHUe 10 obpasna cocraBiastio 10-15 mm. BeiBosa om-
THYECKOTO HU3JIYYEHUS OCYIIECTBIISUICSA CBETOBOJIOM CIIE-
MAATEHOH (QOPMEI, TDTABHO COSTUHSIONTAM ONTHUECKYIO
qacThb ferekropa U OPY.

B kauecTBe TeCcT-00BEKTA UCMOAB30BAH METAIAYEC-
KAA mapuk auamerpoM 1 mMm. P o3unuoHupys siek-
TPOHHBIN 30H/ Ha OUPEICICHHYIO TOUKY Cepraeckoi
MMOBEPXHOCTH, MOKHO BapPBHPOBATH MOJIOKEHUE MAKCH-
MyMa auarpaMmbl HanpasicHHoctd OPP Takum obpa-
30M, YTOOBI OCYIIECTBUTE PA3BEPTKY ITOH AUATrpaMMBIL
BJIOJIb IPOM3BOJIBHON JIMHUM HA NTOBEPXHOCTH AKTUBHOMN
qactu Aerekropa [8]. B aTroMm ciiydae BEIXOAHOH CHTHAJI
¢ ferekTopa OyAeT MPOMOPIUOHANICH CBEPTKe (PyHKITHH
JTIOKATBEHOH 3(eKTUBHOCTH PETUCTPAIIMH ¢ YTIOBBIM H
SHCPreTUUYECKUM pacnpesencauem OPP.

PaszBeprka ocyiecTBiIsUIach BAOIEL OCEH MPSIMOYTOJIb-
HOU CHUCTEMBI KOOPIMHAT, PACIIOJI0XEHHBIX B INIOCKOCTH
AKTUBHOW YacCTH JIETEKTOpa W HAIPaBIEHHBIX IO HA-
METpaM KOJIBIICBOTO JIETEKTOpa (MpH 3TOM OJHA OChH
MNPOXOJUT Uepe3 OO0JACTh MOAKIIOUCHHS CBETOBOAA H
IIEHTP aKTUBHOM YacTH JIeTeKTOpa, Bropas — IepIieH-
JTUKYISIpHO ¢ uepe3 HeHTp AeTekTopa). COOTBETCTBYIO-
IHE 3aBUCUMOCTH JIJISI BEJIWYWHBI BBIXOJTHOTO CHUTHAJIA
It = Lout(2) B Ioue = Ioui(y) TpuBeseHB Ha puc. 2.
KpuBrie / u 3 cooTBeTCTBYIOT KousblieBoMy C/, mpu-
4yeM KpuBagd 3 MOJyueHa IIPH pa3BEPTKE BIOJb OCH,
OPOXO/AIIeH Yepe3 00JaCTh MOAKIIOUCHUS CBETOBOAA, &
KpuBas /| — OpH pa3BEPTKE BOJb INEPIIEHIUKYISPHON
ocu. KpuBas 2 coOTBETCTBYET MOJYIPOBOTHUKOBOMY JTe-
TeKTOpy, opMa ¢e He 3aBUCHT OT OPHUCHTAIMH JTHHHUH
pa3BEPTKH, NPOXOJAIEH Yepe3 IEHTP aKTUBHOM 4aCTH
nmerekropa. KpuBas 3 pe3sko acuMMeTpUYHa, MaKCHMYM
CMEIIICH B CTOPOHY 001acTeil aKTUBHOM YacTH, Opuiera-
FOIUX K BBEIXOJIHOMY CBETOBOJY.

P abmogaeMyo acCHMMETPHUIO KpUBOU 3 MOXKHO 00D-
SICHUTH OOJBITUMH MOTEPSIMHU ONTUYCCKOTO HU3IYUCHUS
NpU €ro PaclpoCTPAHCHUUA OT O0JACTH TeHEpaluu A0
toronpuemuuka 1 Oojee ymaleHHBIX OT BBIXOHOTO
CBCTOBOAA 00JacTel aKTUBHOM 4YacTH JeTeKTOopa. ProT
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Puyc. 2. 3aBUCHMOCTH BBIXOTHOTO curHana Igy; (B OTHOCH-

TEIIBHBIX SIMUHHUIIAX) IS KOJBIEBHIX neTekTopoB OPP (kxpusbie

1 u 3) ¥ NOIXynpOBOTHUKOBOTO (2) NPH Pa3IMYHBIX HAINpaB-

JICHUAX CKAHHUPOBAHMI: PasBCPTKa BIOJIL OCH, HpOXOI[}ILL[GfI

yepe3 oONIACTh MOMKIIIOYCHHS CBETOBONA (KpuBasi 3) U BIOIb

TIEPIEHTUKYIIPHON ocH (Kpusas /)

BBIBOJ] TIO/ITBEPKIACTCS TOTHOU CAMMETPHUEH 3aBHUCH-
MOCTE€H BEIIMYHHBI BBIXOJHOTO CHUTHajla ISl HOJIYIIPO-
BOJTHUKOBOT'O JETCKTOpa (KpUBas 2), NOCKOJIBKY B 3TOM
JIETEKTOPE OTCYTCTBYET MPOIIECC, AHAJIOTHYHBIM CBETO-
Bomy TpaHcnopry B C/. P pu opucHTalluu IUHUU pas-
BepTKU BoJb ocu Oz B caydae C/I yCIIOBHS CBETOBOTO
TpaHcIopTa i oblacrei, pacroaoXeHHbIX Ha O/MHA-
KOBBEIX PACCTOSIHUSIX OT IICHTpa ACTCKTOpa, OyayT oau-
HaKOBEIMH. PopMa 3aBUCHUMOCTH BBIXOJHOTO CUTHAJA B
C/H1 nomxHa OBITH CUMMETPUYHOM, UTO U HaOII0AaeTCs
AKCIICPUMCHTAIBHO (KpuBas ).

P puBeneHHBIE pe3yNbTATHl MOKA3BIBAKOT, YTO B Pe-
anpueix CJI, ucmonbsyemeix B PPM, adextuBHOCTE
perucrpaiuu noroka OPP 3ameTrHO HeomHopoaHa B
pa3IUUYHBIX O0acTsIX akTHUBHOHN dacTd. g konudect-
BEHHBIX METO/IOB, WCIIOJB3YIOIIAX PEXUAM PETUCTPAIUU
OPP, HeoOxomuMo 3HAHWE JTOKATBHON (DyHKIMH TIpe-
0o0pa3oBaHUs JIETEKTOpPa BO BCEX TOUKaX ITOBEPXHOC-
TH €ro akTHUBHOHM uWacth. Pra dyHKIMS Xapakrepusyer
3¢ pekTHBHOCTE CBETOBOTO TPAHCHOPTA OT TOYKH TeHe-
paIvH K BBEIXO/ly OIITHMYECKON cucrembl. Mcronb3oBaH-
Hasl BBHINIC IKCOCPUMECHTATLHAS METO/NKA HE TO3BOJIS-
€T ONpPE/ISTUTh BEMUUUHY 3TOH (PYHKIHH ¢ TPeOyeMBIM
IIATOM M3-3a 3HAYUTEIBHON yIIOBOU MUPUHEI JAATPaM-
MBIl HanpasicHHoctd OPP. Ponee aeranbHo uccaeno-
BaTh BUJ (PYHKIIMM BO3MOXKHO ¢ TOMOIIBI0 CHOKYCH-
POBaHHBIX MyYKOB 3JEKTPOHOB I JIOKAIBHON TeHepa-
IIHA OOTHUYCCKOro H3nyucHus. C 3TOH eIl MOXKHO
HCIIOJIB30BaThL 3eKTPOHHBIA 30H PPM. HUccnenyemsiit
CJ1 ¢ npucoeMHEHHBIMH CBETOBOJIAMH pPa3MelialoT Ha
npeaMeTHoM croanke PP M takum obpazoM, 4ToOB UMe-
J1aCh BO3MOKHOCTH TIO3HUITMOHUPOBATH 30H] HA pa3aud-
HEIC YYACTKHU aKTUBHOHN oOnactu. P aMu Takas MeTonnuka
Obl1a UCTIONB30BaHA JJIS AKCIIEPUMEHTANTBHOM MPOBEPKHU
KOPPEKTHOCTH OIMHUCHIBAEMOW HHUXE PACUETHON MOJCIH
cBeToBoro tpaHcnopra B C/I.

B obmieM ciydae 3KCOEPUMCHTAILHOE OMPEACICHUC
yKa3aHHOW (yHKIMH TIPEACTaBIsAeT COOO0U AOCTATOYHO
CIOXKHYIO 3a7a4y. P o 3T0il mpuunHe HaMu pa3padoTaHa
pacdyeTHas MOAEIb, MO3BOJISIONIASl BEIYUCIATE Tpedye-
MbIe Xapaktepuctuku CJI.

15 BMY, ¢usnka, acrpoHomus, No2

P oTepu u3nyucHHS NpU CBETOBOM TPAHCIOPTE B OI-
trueckoi yactu CJ1 oOycloBICHBI ABYMSI NMPUYHHAMHU:
MOMJIONICHUEM U3TyUCHUS MATSPHATIOM ONTHUCCKON Yac-
THU ACTCKTOPA U YXOJOM YaCTH U3TYUCHUS Uepe3 OOKOBEIC
MMOBEPXHOCTH cUCTeMEI. PerToM paccesHus ceera As
NPUMCHSICMBIX B HACTOSIIECE BPEMSI MATCPUAIOB MOXKHO
npeHeOpeUb.

B 3aBucumoctu ot kKoHCTpyKiuu CJ1 Ha HOBEPXHOCTH
ONTHUYECKON 4YacTH MOTYT CYIIIECTBOBATHE TPH MPOIIEC-
ca: 3¢pKaJbHOC OTpakcHHE O¢3 U3MCHCHHUS UHTCHCHB-
HOCTH Ha MCTAJUIM3UPOBAHHBIX YUACTKAX MOBCPXHOCTH,
MOpEIOMIICHUE HA HEMETALTU3HPOBAHHON MOBEPXHOCTH C
YaCTUYHEIM OTpaXeHueM W audQy3HOe OTpakeHHE OT
MaTOBBIX MOBEPXHOCTEH. P ocneHUN Tpollecc CpaBHU-
TeAbHO peako Berpeuaercd B CJl w0 B JaHHOU Mofe-
JIA paccMaTpuBaThes He OyaeT. P oTepun UHTCHCHBHOCTH
NpU B3aUMO/ICHCTBUU C HEMETAUTU3UPOBAHHON MOBEPX-
HOCTBIO OMHCHIBatoTCs opmyaamu Dpenens [9].

Anamurrdeckuii pacuer adgdexruraocru C/, 1. €. Ha-
XOX/ICHUEC 3aBUCHMOCTH HHTCHCUBHOCTH ONTHUYCCKOTO
W3IyUYCHUS Ha BBIXOJAC CUCTCMBI OT MHTCHCUBHOCTH Te-
HCPUPOBAHHOTO B AKTUBHOM YACTH H3IYYCHHUS, MOXCT
OBITH MPOBEACH TOABKO /11 CAMMETPHUYHBIX CUCTEM (CM.,
Hamp., [10, 11]). B cucremax ¢ mpousBoiasHOH (opmoit
TPaHUIBl PACUCT MOXKET OBITH BBIINOJHCH TOJBKO MY-
TEM OOCTCOBATEILHOIO MOCTPOCHHS X044 AydeH uepes
ONTUYCCKYIO CUCTEMY C YYETOM TPAHUYHBIX YCJIOBHM.
P omo6HEIN TTomx0 oKazancs 3(heKTHBHEIM TS pacue-
Ta xapaktepuctuk psaa CJl, TpUMeHSIEMBIX B SICPHOM
¢usuke [12, 13], ¥ O OIEHKH MOTEPh MPH CBETOBOM
TPAHCHOPTE B KOJUICKTOPAX BTOPUUYHEIX JICKTPOHOB TH-
na Peepxapra—Topunu [14], ucrnonb3zyemeix B PP M.

B Hainieit MoAeau reHepaliys ONTHUCCKOTO U3TYUCHUS
OTHECCHA K TMOBCPXHOCTH AKTUBHOU YaCTH JICTEKTOpA.
PeanbHo npober oTpaXeHHBIX 2JSKTPOHOB B MaTEpHUac
JIETEKTOpa MoXeT AocTurath 10 MkM. XapaKTepHEIE pas3-
MEpBl ONTHYECKOM "acTu cocraBisiior 1-10 ¢M, T.e. oT-
HOIIICHUE TUX BeIMUuH paBHo 1074—-107%, u pacmpese-
JICHUE UCTOYHUKOB ONTUYCCKOTO U3TyUYCHUS MOXKHO CUU-
TaTh YUCTO TMOBEPXHOCTHBIM. YTIJIOBOC pPACHpPEACICHUC
TCHCPUPYEMOTr0 H3IYUCHUS BHYTPH AKTUBHOU obiacth
MOJarajd U30TPOIHEIM,

AnropurMm pacuera QyHKITUH 3(PeKTHBHOCTH JCTEK-
topa D n1s Hekotopoil Touku M (z,y, z) 3aKmodancs
B crnenytomeM. PopMy onrudeckoi yactu CJl 3amaBa-
JU cUcTeMol ypaBHeHMH obmero Buaa: F(z,y,z) =0.
Jna onpeacncHHOCTH HUCHOAL30BAHA JCKAPTOBA CHCTC-
Ma KOOP/MHAT, OPHCHTAIUS OCCH KOTOpOH M1 KOH-
KpeTHBIX KoHUTypaIuii npeacrasicHa Ha puc. 1. P po-
CTPAHCTBCHHOC YpPABHCHHUE Jyda, IPOXOJIICro 4epes
craproBylo Touky M = M (zo,yo,20) (TOuka Ha HO-
BCPXHOCTH AKTHUBHOW 4YACTH [IETEKTOpA, I/Ic MOME-
IIEH HUCTOYHUK ONTHYCCKOTO H3AYUYCHHS), HUMCCT BHJ:
(z—zo)/m=(y—yo)/n=(2—20)/k.3nech m,n, k —
HAIPaBISIONINEC KOCUHYCH Ty4ua. IS AaHHBIX m,n, k
COBMCCTHOC PCIIICHUC VPABHCHUH Jiyua W IOBEPXHOC-
TH JeTeKTopa ompedensier Touky M; = Mi(z1,y1, 1)
MCPBOrO TCPECCUCHUS Tyda C MOBCPXHOCTHIO ONTHYCC-
kot wactn CJI. P 0 BEIYMCIICHHEIM 3HAUCHUSAM &1, Y1, 21
ONpPEIC/ITd JUIUHY NepBoro mara MoM;, 3aTeM ¢ yde-
TOM HOOTJIOINICHUS BHIYHCISUIM HHTCHCUBHOCTE MaJAIO0IIIC-
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ro gyda B Ttouke M;. Pocne 310ii omepanuu OpoBO-
JMIack IpoBepka ycmoeua I; > 0,001 (I; — wuuTen-
CHUBHOCTH JIyda Ha j-M Imar¢ mporpaMmmsl). Ecau ato
VCIOBUC HE BBIMIOTHEHO, Y4 CUHTACTCS MOTJIOIICHHBIM
BHYTPU ONTHUUYCCKONH CHCTEMBI U MPOrpaMMa MEPEXOIUT
K MOCTPOCHUIO HOBOTO Jyda. ECIN yCIOBHE BEINOIHECHO,
TO HCXOAS U3 KOHKpeTHOUl koHcTpykiuu C/1 ompene-
JIIM, Kakod o0jacTh Ha MOBEPXHOCTU COOTBETCTBYET
nonoxkenue Touku M. Korma sTa ToUka pacmonokeHa
Ha TOBCPXHOCTU BBIXOJHOIO CCUCHUSI CBETOBOAA, JIy4
CUHTACTCA JOCTUITIHM (OTONPHEMHHKA U 3HAaucHUC [;
J00ABISICTCS B CUCTUYMK BBHIXOJHOW MHTCHCUBHOCTH. Ec-
U TOouKa M; paclmojokeHa Ha OCTAIBHBIX ODJACTSIX
MOBEPXHOCTH onTthueckoit yactu CJI, To UCXOS U3 €ro
KOHCTPYKIIUU OMPE/IC/ISICTCS, METALTU3UPOBAHHASL 2TO
qacTh WK HeT. CUUTAIOCh, YTO HA METAJUTM3UPOBAHHOMN
MOBCPXHOCTH OTPAXKEHUE MPOUCXOAUT O¢3 HU3MCHCHHUS
WHTCHCUBHOCTH. PacueT MHTEHCUBHOCTH 17151 HEMETALIH-
3UPOBAHHON YaCTH MPOBOAMICS TIO popMyiaM DpeHes.
Hanee mpolieAypa MOBTOPSUIACE JJISI BTOPOrO, TPEThE-
ro U T.J. OTPE3KOB AHAJOTMYHBIM O0Opa30M, MOKa HE
HacTynajJo OAHO U3 COOBITHIH: MO0 MepecTaBalo BEI-
HOJHATECS HepaBeHcTBO [; > 0,001, 1ubo monoxenue
TOUKH HA MOBEPXHOCTH HA %-M IIIar¢ COOTBECTCTBOBAJIO
BBIXO/IHOM YaCTH ONTHYCCKOU CHUCTEMBI. 3HAUCHUC BEI-
XO/IHON MHTEHCHUBHOCTH dl,,; AN JaHHOW CTapTOBOH
TOUKH M u N TOCTPOEHHBIX JIy4ed Ompenensercsd Kak
CyMMa COOTBETCTBYIOIIMX YACTHBIX HHTCHCUBHOCTEH [;:
dl,u =Y I;. Takum obpasom, 3HaueHHe QYHKIMH J10-
KanpHOH >¢dbexTHBHOCTH CBeTOBOrO TpaHcnopra D (M)
onpesiensiercs coorHomenneM D(M) = (1/N) > I;,rne
M = M(#, z) — TouKa Ha MOBEPXHOCTU aKTUBHOMH Yac-
TH JICTEKTOpPa ¢ KOOPAMHATAMH &, z. YKa3aHHBIM CIIO-
cobom 3HaueHne D(M) MoxeT OBITH ONpesieNeHo AMs
Npou3BoNbLHON Touku M axktuBHoi yactu C/I.

Pe3yibTaThl DKCIEPHMEHTOB H MATEMATHIECKOTO
Mo/le/InpoBaHusl cBeToBOro Tpancnopra B CJI

OmpeneneHa 3aBucuMocts D = D(p) A1 Komblle-
Boro CJI, rae ¢ — yroj, OTCUMUTHIBAEMBLIH OT OCH z
(cMm. puc. 1,8). CaM JeTeKkTOp MpEACTABIST cOOOU TOp
paauycoM Ry — 50 MM ¢ KpYTIIBIM CEUSHHEM, PATTHYC KO-
Toporo ro = 5 MM. Pacuernas 3aBucuMocts D = D(¢p)

D(x,2)

404

204

x, MM (z =10 Mm)

D(p), %
40
30+
20 T T T T T
-200 -100 0 100 200
¢, rpaa

Puc. 3. Bux QyHximun m0oxanbHOH 3QQEKTHBHOCTH A1 KOIb-
[EBOTO CUMHTWULIMOHHOTO JETEKTOpa: MAaTeMAaTHYEeCKOe
MOAETHpOBaHHUE (/) M 3KCIEPUMEHT (2)

npuBeficHa Ha puc. 3 (kpuBasg /). B mHTepBaic usMe-
HeHHsl yraa ¢ = 45° = 180° 3aBucumocts D = D(¢p)
MOJAy4YeHa HKCIICPUMEHTAIBHO (KprUBas 2). Xopoliiee co-
OTBCTCTBHUC XO/a KPUBBIX CBUACTCILCTBYECT O KOPPCKT-
HOCTH pa3padoTaHHOU MOJACIU CBETOBOTO TPAHCIIOPTA.
Jns pannoro CJI paccuMTaHa Takke 3aBUCHMOCTD
WHTETPATEHON 3(PQPEKTUBHOCTH OT BEAWUMHEBI 7 TPH
Ry = 50 Mm. YcraHoBieHo, 4ro npu ro/Ry > 0,1 Ha-
YUHASTCS CYIECTBEHHOE Ma/icHUe HHTETpalbHON 3ek-
TUBHOCTH PETUCTpAIlUH. PTOT pe3yabTaT MpeACTaBIsSeT
3HAYUTENBHBIN UHTEPEC, MOCKOABKY B HCIOIL3YEMBIX B
HACTOSIIEE BPeMs KAK CCPUMHBIX, TAK U J1a00paTOPHBIX
CHA 7o/Ro ~ 0,2. B 10 Xe BpeMs B CIIEKTPOMETpPax
OPP HIDKHSIS TpaHUIla OTHOIICHUS 7o/ Ry onpenensiercs
KOHCTPYKIIUCH BEIXOAHON IEMd U OOBIYHO COCTABIS-
et 0,05-0,01. Takum oOpazoM, rabapuTHl CIIEKTPOMETpaA
MOTYT OBITH YMCHBIIICHEI 33 CUCT YMCHBIIICHUS 7o IMPH
TaHHOM Ry 6e3 motepH >pdekTHBHOCTH AeTeKTopa.
Pa puc. 4,4 (kpuBasi 2) TpuBe/cHAa 3aBUCHUMOCTH
D = D(z, z) B1oJb THHUHM, Hapa/ulenbHOH ocu Oz (cHc-
TeMa KOODAMHAT MOKAa3aHa Ha puc. 1,a), Npoxosiieil
Ha paccrosHan 10 MM oT Kpas acrekropa PobuncoHna.
Pa puc. 4,6 (xkpuBas 2) mpuBEACHAa aHAJIOTHYHAS 3a-
BUCHMOCTE B ClIy4ac, Korjma touka M mepeMeniacrcs
OT Havyajda KOOPAUHAT K BBIXOJHOMY CBETOBOIY BOJb
ocu Oz. Ppu pacuere 3TUX 3aBUCUMOCTCH HE YUMUTHI-

D(x,2)

Puc. 4. Bun Qyuximu joxansHo# 3ddextuBHOCTH U neTekTopa Pobuncona (a) u momuduimposannoro CH B dopme
UIUNTHYECKOTO napadonouna (6). (OO603HAYEHUST KPUBBIX CM. B TEKCTE.)
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BAJIOCh BIMSHUE OTBEPCTHS /IS 3JIEKTPOHHOrO 30H/A
PPM. U3 mpuBeneHHBIX AAHHBIX BHAHO, YTO 3(deK-
TUBHOCTbH HauboJjee yAAICHHONU OT BEIXOJTHOT'O CBETOBO-
Jla 4acTH ACTCKTOpa (HAUMHAS OT OTBEPCTHS IS DJICK-
TPOHHOTO 30H7Ia) CYIIECTBCHHO MEHBITIE, YeM 3P PeKTHB-
HOCTE 00JacTel, NPUMBIKAIONINX K CBETOBOAY. Yalc-
HHC 2TOM YaCTH JICTEKTOpPa HE3HAUMUTEIBLHO YMCHBINACT
HWHTETPATBHYIO 3(hPeKTHBHOCTE. P pr 3TOM CyITIeCTBEHHO
yMeHBIATCs radaputel CJ1 U yaydIiaeTcs ero coucrac-
MOCTbB C IPYTUMH JICTSKTOPAMU, HAOPUMEP ACTCKTOPAMHA
PEHTTCHOBCKOTO HU3TYyUCHUSL.

P pu coxpanenun BHemHux rabapuroB CJl MoxHO
CYITIECTBEHHO TTOBBICUTE HHTETPATLHYIO 3PeKTHBHOCTD,
M3MeHUB (OpMy ONMTHUIECKON YacTH JereKropa. P amm
MPeI0KEHO [15] U3roraBIUBaTh ONTHYECKYIO YacTh Jie-
tekropa PoOuHCcOHA B hopMe 3THIITHISCKOTO Mapado-
JIOUAA, MOBEPXHOCTH KOTOPOrO OMUCHIBACTCS YPABHCHU-
eM 22 /p+y*/q =2z, T/ p U g CBSI3AHEI C IONYOCSIMH @
U b 2TUOTAYECKOTO CCUCHUS IIPH z = zg COOTHOIICHUS-
MU a = (2pzo)Y/? u b= (2¢20)'/?. Ananornunsiii no ra-
OapuraM pacCMOTPCHHOMY BEIIIE IcTeKTOpy PobuHcoHa
JIETEKTOP B BH/IE SJUTMITHYECKOT0 MapadboIonia JoIKeH
UMEThb mapaMeTpbl ¢ = 20 MM, b = 5 MM B ccucHUH
zp = 20 MM (puc. 1,6). Kpussie I Ha puc. 4, q, 6 paccun-
TaHBI U1 TeX XKe YCIOBUH, UTO U 115 AcTekTopa Pobun-
COHa, HO /IS cly4ad UTHITHYecKoro napadomonna. U3
NPUBCICHHBIX JAHHBIX BUTHO, YTO CYIICCTBEHHBIN BKJIA]
B MHTETPATLHYIO HHTCHCUBHOCTE BHOCST Mepu(epUiiHEIC
obnmactu Aerexkropa. Mamenenne gopmer C/ nmpuBomut
K JaCTUIHOU (POKYCHPOBKE MOTOKA W3IYUCHUS BHYTPH
ONTUYECKON 4acTH ACTCKTOpA, CYIICCTBCHHOMY YMCHB-
MICHUIO YUCTA BHYTPCHHUX NEPCOTPAKCHUMN, COKpaIlie-
HHIO CPSAHCH JJIMHBI TPACKTOPUU. YKA3aHHOC U3MCHC-
HUe HOPMEI TIO3BOJISET CeaTh 3pPeKTUBHON Hanboee
yJaJdeHHYI0 oT (POTOMpUEMHUKA YacTh JerekTopa. MH-
TerpanbHas 3(QQeKTHBHOCTE TPEAIaragMoro JIgTeKTopa
OPUOIUBHUTEIBLHO B 5 pa3 BHIIIC, YEM Y CCPUMHOTO MpH
COTNIOCTABUMEBIX radapurax.

3akiarouenue

P onydeHHBIE pe3yabTaThl AEMOHCTPUPYIOT CHIIBHYIO
HCOAHOPOJHOCTE JICTEKTHPYIONIEH COOCOOHOCTH aKTHUB-
HOW 4aCTH MIAPOKOANEPTYPHBIX CITMHTWLISIIITAOHHBIX JIe-
tekTopoB OPP u nerekTopoB creruaabHol Gopmel, Du-
3UYECKON MPUUUMHON HEOAHOPOAHOCTH SBJISIIOTCS IOTEPH
W3Iy4YCHUS MPH CBETOBOM TpaHcnopte BHyTpu C/. B pe-

16 BMY, dusnka, acrpoHomus, No2

3yALTATE ITOTO SIBACHUSI — HEOJAHOPOJHOCTH MOTEPh —
KOHCTPYKIHUS OonbiuHcTBa C/1, HCoab3yeMBIX B PP M,
He omTuUMaibHa. P pemamoxkeHHas HaMu MOAH(HUKAIAS
topmel onTHUeckol WacTH cepuitHOTO nerekTopa Po-
OMHCOHA TOBBICHIIA MHTETPATBHYIO 3(PPeKTHBHOCTE Pe-
TUCTpAIlMH B 5 pa3. AHaIH3, IPOBEJCHHBIN ¢ TTIOMOIIHIO
pa3paboTaHHOTO CIIoco0a MoeMupoBaHuS IGPEKTUBHO-
CTH CBETOBOIO TPAHCIOpTa, MOKaszald, YTo 3heKTHB-
HOCTb CCPUMHBIX JICTEKTOPOB, KaK MPABUIO, COCTARIISICT
50-60% o1 BO3MOXKHOM.

CymecrBoBanue oOHapyxkeHHOro 3¢ddexra aemaer
HECOOXOAUMBIM KPUTHYECKUN MIEPECMOTP CYIICCTBYIONTUX
aITOPUTMOB KOJIMUIECTBEHHON 00paboTku mHpOpMAIUn
B PCKUME PETHCTPAIIMN OOPATHO PACCESHHBIX AICKTPO-
HOB PPM.

Pabota BEIMONHECHA NIPU NOAACPXKKE rpaHTOBR PODU
(98-02-16999) u INTAS (97-31864).
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