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U3 TEKYINER JUTEPATYPbI

O CTOJIKHOBEHHWHM BbICTPbIX HYKJ/IOHOB C SIIPAMU

Panee otmeqanoch 2, 4T0 cTONKHOBEHHE GHICTPHX HYKIOHOB ¢ aHeprueit
1012 38 cO CrOWHKEIMH SIAPaMM HeJb3sl PacCMaTpHBATh KAK pAJ NOCHE0BaTEdb-
HBIX HE3aBHCUMBIX coynapeHuii. B paGore E. JI. Pefinbeprasd (cu. raxxe 2)
6blLI PacCMOTPEH HPOLECC CTONKHOBEHMSI HYKIOHA € AIPOM TIpH 6ojiee HU3KHX
9HEPrusX, HPUUéM NONYUeHO, UTO M IIPH TAKMX SHEPrHAX KaPTHHA HOCAENO0Ba-
TEJbHBIX COYJApeHHH CIpaBefiHBA OTHIOAb HE BCerjia.

HecMotps Ha mocratounyio y6eiuTelbHOCTh TEOPETHUECKUX Coobpaxenubs
MPOTHB BHYTPHANEPHOrO KaCKaja, BCE JKe 1e/ieC000PA3HO OGPATHThCS K SKCIe-
PHMEHTAIbHLMM HAHHHM C LEeJbi0 OMHLTHOH NpPOBEPKHM FUIOTE3H HOCAEI0BA-
TeJbHHX coyZapeHuil. 310 TeM 6Ojee BaXXHO, 4TO 34 Py6GEXKOM 3Ta rUmoTesa
uMeeT mHMpokoe xoxjeHue 4 Kak ykaswBajgoch 2, PEIIAOUIMM KDUTEPHEM HJs
9TOH IUmoTe3sl NPH NOCTATOYHO BHICOKHMX 3Heprusix (-~ 103l 38) apagercs co-
NIOCTABJEHUE MHOKECTBEHHOCTH OOpa30BaHMs ME30HOB HA sSAPax € PasiMuHbM
atoMHpiM HoMepoM. K coxanenmio, 1o mocaeasHero BpeMeHM HE OuIO A0CTa-
TOYHO yOenMTEJbHHX ONBITOB B 3TOM HampaBheHUH. OJHAKO HEJAABHO TOSBH-
JUChb HOBWE JaHHble O JMBHAX OOJBUIOH SHEPrMM HA DAasHbX sJeMEHTaXx,
3HAUNTENbHO Godee yOeNUTENbHO CBHIETENLCTBYIOLUIME NMPOTUB TAKOH rHnoTesbl.

Tak, Kansian u Japyrue® ucnojb3oBaBmiie” 1Js STOH HeAH TaK Ha3blBae-
MYIO .9MYJbCHOHHYIO KaMepy, T. €. CTONKY 3MYyAbCHH, IPOCAOEHHYI0 BEIllECTBOM, B
KOTOpOM 06pa3yioTesl JUBHH, MOXYYHIH, UTO NIPH SHePrHH auBHell Eg ~5- 1012 38 *)
CpelHsisl MHOXECTBEHHOCTh B CBHMHIE M ,~ 24, a B IaTYHU Muar ~ 18. Panee
OTMeuajoch 2, 4To NMpy GOJbIHHX IHEPrHAX U3 MOLeNH BHYTPMALEPHOro Kackana
cleiyer, HNaxe Npu InpeHeGpeimceHMM B3amMojeiicTBMEM BTODHYHBLIX ME30HOB
C HYKJIOHAMH, OTHOHIEHHE
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9TO HUKAK HeJb3s COTIACoBAaTh C SKCHIEPUMEHTAIBHHM OTHONIEHHEM -— ~ 1,3.
Jaat
Hao6opot, 10 COOTHOImEHNE NPEKPACHO COTJACYETCS C 33BHCHMOCTbIO MHOME-
CTBEHHOCTH OT AaTOMHOTO HOMEpa, [T0JyUeHHOH Ha OCHOBE MOJEJH CTOJKHOBEHHS
HYKJOHA C HUJIMHIPHYECKOH TPYGKOH OGeCCTpYKTYPHOrQ siAepHOTO BellecTBa.

¥) DHeprus OUEHHBAJaCh BeCbMa rpy6o [0 KOJNHYECTBY CAEHOB PEeNATHBHCT-
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"CKMX 4YacTHI, B COOTBETCTBHH ¢ (Qopmyaol n~(m ; M — macca Hy-
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I . 1
IpuMenenne 370# Mogmeanm x Tteopu PepMmu — Jlannay naér? A, Taxas
3aBHCHMOCTH Il CIydYas CTOJNKHOBEHHS C S/PaMM CBHHIIA M JIATYHW HIPUBOIMUT
nCB
275 BENWIHHBL -

K 3HaYeHHI0 ~ 1,3.
JaT

Hexoropne naHHHe MMEIOTCH M OTHOCHTEJNBHO XapakTepa B3auMoIeHCTBHS
HYKJOHOB C fipaMH IIDH MEHBINHX SHEprusx. Tak, ¢ MOMOIIBIO YIpaBiseMoit
KaMepsl BuNbCOHA cpaBHMBaMNCH JHBHYM, OGP330BAHHBIE B CBUHIE H aXiOMUHHH S.
XapakrepHolf OCOGEHHOCTBIO NPHMEHEHHOH B sToff paboTe YCTAHOBKM SBIAETCA
BeCbMa MATKHH Xapakrep yIpaBieHWs TDYNNH CYETUHKOB, HE BHOCHIIUH NpaKTH-
4ecKH HUKaKOH JHCKPHMHMHAIMK B PETHCTpanmio AuBHeH. ABTOpH 3TOH paboTh
TIOAYUHIH, 9TO OTHOINEHHe YacTOT PETHCTPANHUH JIHBHEH U3 CBUHNA M AXIOMHHUS
paBHO 1,56 144 AuBHeH ¢ IHATHX pPeNATHBHCTCKMMM dactunaMu u 1,0 nas au-
HeH ¢ IIeCThIo uacTuiaMHu. B 70 e BpeMs NpDHMEHEeHHe MONENd BHYTPHALED-
HBHX KACKaJHHX NPOLECCOB JOAKHO GHIO OH AaTh 3HAUHTEJHHO GOMBIIYIO
BeauuuHy. Tak, COTAACHO OJZHOMY M3 KOHKDETHHX BapHaHTOB pacuéra B COOT-
BETCTBMH € Takol Mojexbio (Ialitaep — SlHomm 7) 3TH OTHOLIEHHS OKa3alHCh PaB-
numa 2,4 m 4,6.

B npyro#i rpynme pa6oT, IpOBEREHHHX COBETCKHMH aBTOPaMH 8, CDaBHMBA-
J0Ch JA9 PasHHX 5JEMEHTOB OTHOMIEHME JJs GPOGEroB IOrJIOMEHHS U B3aHMO-
JHeficTBUsI HYKJIOHOB C sHepruelt ~ 1010 35. Qkasanoch, 4T0 3TO OTHONIEHHE HpPH-
MEPHO OJHMHAKOBO Ak rpadyuTa ¥ CBHHIA (~ 3). DTOT PE3YAbLTAT OUEHD TPYIHO
HHTEPNPETHPOBATh C TOUYKH 3PEHHS BHYTPHGJEDHOIO TNpOIEcca, TAK KaK OH
03Ha4al OH, 4TO OJIHO AP0 CBHHIA JOMKHO GhiO OH IOrJOIIATb, KaK TPH
anpa rpadura, W, CIENOBATENbHO, YKa3aHHHIE BHIIIE OTHOMICHMS IOJMKHE GLLIH
GHl pe3KO 3aBHCETh OT aTOMHOIO Beca 3JeMEHTOB.

TakuMm o06pa3oM, HOBHe SKCIEPHMEHTAJbHHE JaHHHE emeé Goree ybenu-
TEJbHO CBMAETEJLCTBYIOT IIPOTHE MOJEJdH IIOCAEIOBATENIbHHX BHYTPHSACPHHX
COyIapeHui GHCTPHX HYKJOHOB.

H.P.un /[ 4
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HOBBIE JAHHBIE O PACCESSHUM [OJSIPU3OBAHHBIX
MPOTOHOB BOJILIION 3HEPTUU

Paccesune HYKJIOHOB Ha HYKIOHAaX IIpu GOablIOH SHePTHH NpPEACTaBJAET
HCKAIOUHTENAbHBH MHTEpEeC, TaK KaK Hapsly C paccesiHneM =n-ME30HOB Ha HY-
KIOHAX SABASETCS MPOCTEHIIMM MPOLECCOM, H3YUeHHE KOTOPOTo 1aéT BO3MOXKHOCTD
noayuaTh B HaHMeHee 3aByannpOBaHHOH (opMe cBeleHHS O CBOMCTBAaX aePHBIX
<ui. Hecmorpa Ha 60ibINOe YMCIO SKCIEPHMEHTAIbHBIX M TEOPETHUYECKHX paboT,
OOCBIMEHHDBIX 3TOMY BOHPOCY, IO CHX IOP YZaXOCh IOJYUHTh TONbKO OYEHb
HelONHBIE CBeJeHMs O Xapaktepe anepHbIX cui. OTKPHTOE B HOCIEAHEe BpeMd
SIBlleHHe TOJAPU3aLUM MYIKa NPOTOHOB IPH PacCedHHH Ha sIpax ! TO3BOAHIO
#3yuarb paccesHHe NOJSPH30BAHHBEIX IYUKOB HYKIOHOB, WOAYYas [PH 3TOM
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foNee meTtajbHBle CBEJEHHT O CBOHCTBAX snepHBIX cul. OO6LIYHO ONBITH
OCYILECTRASIOTCH IYTEM IOCAENOBATENHHOTO DaccesHHd Myuka NPOTOHOB Ha JBYX
MHIHEHSAX; NPH 3TOM I@OCKe NEPBOr0 pacCesHHd NYUYOK CTAHOBHUTCA CHABHO

TONSPHI0OBAHHBIM.
Opuolt u3 HamGolee HHTEDECHBIX SKCIEPHMEHTAILHBIX PaboT, OmMy6aHKO-
BAaHHHIX 32 MOCHEJHHE MECSIbl, SBJACTCS HCCACAOBAHHE PpAacCesHUA NMOAAPHU30-

BaHHMX NPOTOHOB Ha Bojopoxe u xefirepmu > % 9

TIEpBas MIULERE
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DEmonnas

Puc. 1.

i gz Keargpe

CxeMa 3KCTIEPUMEHTANLHOH YCTAaHOBKM IpMBeJeHA Ha puc. 1. Ilydok mnpo-
TOHOB ¢ 3Hepruel 340 A8 w3 NMKAOTPOHA HOCHe IEPBOIO PacCesHus Ha
BHYTpeHsed MMIIEHM M3 Yrjepoja MAM OepHIIMS CTAHOBHICS CHIbHO IOJSpPH-
sopauHbiM. [loaSpH3OBaHHEH NYYOK OTKJIOHSIONMM MarHWTOM BHIBOAWICS H3
NHKJIOTPOHA H HANPABASJCS B 3aUIMINEHHOE NOMeLIEHYE, B KOTOPOM HCCIEACBa-
AOCh paccestHHe NydKa HA BTOPOH MuIIeHH. BO BpeMa ONBITGB YIOJ HEPBUYHOTO
paccesnusa uamensacs or 17 po 20°. DHeprus HOASPU30BAHHOIO IyYKa COCTAB-
asna 290 u 312 Mag B pasaMuHEIX ONBITax. AGCOMOTHAS MHTEHCHBHOCTD IOJSAPH-
30BaHHOrO myuyka Oblia paBHa 2-105 IPOTOHOB B CEXyHAY Ha ILIOWAnn 5 CM2.

Jlas Toro 9ro6B YCTaHOBHTB, UTO HOCHE NEPBHTHOIO PacCesHHus MONYUALTCS
JeficTBUTENLHO NONAPH3OBAHHBIN NMYYOK IPOTOHCB, IPOU3BOLMINCH KOHTPONb-
#pe onmTh. OHH COCTOSIM B M3MEPEHMM ACHMMETPUM BTOPMMHOTO PACCEsHus
BIPABO M BJXEBO B TOM CJy9de, KOrAa ofe MHIIEHH COCTOAT M3 ONHHAKOBOTO
Matepuana. Ecii IpH IepBHUHOM DacCesTHMH IYUYOK PacCeMBAeIcs B rOPH3OH-
TaNbHOH NJOCKOCTH, TO BTODUYHOE pAacCeAHHe IyUKa XapaKTePU3Yercs YIiaoMm
paccesiHugd O m yTaOM ¢ MeXZIY IJIOCKOCTHIO BTOPHYHOPO DACCesHus ¥ [OpH-
30HTanbHOH NJAOCKOCTBIO. VIHTEHCHBHOCTD NEPBUYHOTO PACCESHHS 3aBHCUT TOMBKC
OT ONHOrO Yrja paccesHMs ¢, MHTEHCHBHOCTb BTOPUYHOrO paccesnus J 3aBuCHT
o1 xBYX yraoB 6 u ¢. Ilpu 0==15° u OAMHAKOBHIX MMINEHHX U3 YTIepPOAa
NoJyueHsl ciaejyiomue 3nadenns J (¢):

J(0°) = 134,1 4 4,06; J(90°)=101,843,7; J(180°)=159,3+4,3;
J(270°) = 104,7 + 3,3.
Orcioa Jerko NONYyUuTh:
J(0°) — J (180°) . J (90°) — J (180°)
J(00)+J(1800) =0,39i0,04, J(90°)—[—J(180°) =0,01 i0,0Q.
D10 YyKA3bIBAET Ha TO, YTO NPH MEPBHYHOM PAcCesiH¥H AEHCTBHUTENDBHO IOIY-
qaercd NONTPU3OBAHHBH ny4Yok. ECiIn Ha Ty Xe CaMylo MHIIeHb NYYOK Ianaer

fe3 Npe]BAPMTEILHOTO pACCesiHMs, TO, KaK H CIELYET OMMIATb, aCHMMETDHH
paccesiuusi He Habmiofaercs (paccesHMe He 3aBHCHT OT 9).




124 U3 TEKYWEH JWUTEPATYPH

Uro6ht MCIIONBb30BATh MOMAPU3OBAHHBIR IYTOK JI KOMHUECTBEHHEIX h3Me-
penuil, HajO 3HaTh CTelleHb ero noaspusauuu P = (F +— F_)(F + 4 F_ )-—1,
rae F o u F_ — upcJIO TIPOTOHOB B ITyuke CO CIHHOM, HampasaeHHbIM co-
OTBeTCTBEHHO EBEpPX M BHH3. ECIM HCHONB3YKTCS MMIIGHH U3 OJHOIO H TO-

o Xe MaTepHala M pacceaHue ynpyroe, o npu 8 =¢ P = Y e (npeHefperas
yMEHBLIEHHEM SHEPrHH NPH BTODHYHOM PACCEsHUM). '

B nepsoM COOGNICHHM 2 NPWBEAGHb DE3YJAbTATHl ONHITOB MO ~PacCesHuio
FPOTOHOB Ha NPOTOHAX M HA yriepoje. JHEPrus MONIPU3OBAHHOrO myuKa
pasusiach 290 Mas. Bo BropoM coobienun ¢ yka3aHO, 4TO aBTOPbI HE CMOTIH
[OJAYUHTh AOCTATOYHO LOJSPU3OBAHHOIO Nyuka HEHTPOHOB AJ4f1 H3yHEHMs pac-
cesHUs HEHIPOHOB Ha NPOTOHAX M NOMMKHBI OblIM U3BJICK3TL CBEAEHHS O B3aH-
MOREHCTBUY HeHTPOH-NPOTOH M3 ONHITOB 1O B3aMMOJAEHCTBHIO IPOTOHOB € nefi-
Teponamu. B nepBoM NPUOAMKEHHM MOXHO npeHeGpeub aHeprued CBaAsu
LeHTepOHa, CUMTad MPOTOH M helirpoH cBoGoxnsiMu. Torza npx 6oMGapaMpOBKE
neTepOHOB NMPOTOHAMH BOSMOM(HBI IIPONECCHI PACCEsiHMs IPOTOH-NIPOTOH, MpO-
TOH-HeHTPOH M paccesHMf NpOTOHa Ha HelirepoHe kak neJoM. DTH TPU Opo-
Hecca MOMHO PA3AHI¥Th 10 BRUIETY PA3MMYHBIX Nap HaCTHil, WCNOAb3ys TEXHUKY
cOBnajeluii. B sKcmepuMeHTaXx HU3MeP4tach acUMMETPUS DaccedHus RPOTOH-
NpOTOH M NPOTOH-HEHTPOH. ACHMMETPHYHAS 9aCcTh CEHUEHHA Po=1/,[s(0,0°) —
— o (8, 180°)]; 3mech o (0, ) — cedenme paccesHHs AN IOJHOCTHIO NOMSPH3O-
BAaHHOTO NyYKa M HENONAPU3OBAHHOH MHIUEHH — BBRIYMCAANACH IO dbopmyae
Po = ¢0yenon/P'- Crenensp noaspusaunu nyuxa Pf = 0,73. Ceuenvne JJis Heno-
ZfPU30BAHHOTO HYYKA H Ppaccesiud . NPOTOH-NPOTOH NPUHHMANOCk PaBHLIM
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3,75.10~%7 cu? wa crepanmam4, a uAa paccesHmss HeilTpOH-NpPOTOH Gpaioch
us pabothi 5, Hy)HO OTMeTHTb, 910 1A paccessHHs MpoTOH-npotoH ¢ (90°) =0;
3TO MOXET CHYWUTh ellé ONHHM METOJOM TPOBEPKHM HaiH4usd HONAPH3AUHOH-
HBIX 3dpeKToB. Pe3yAbTarhl H3MepeHnil NpuBeJeHB HA PHC. 2 W 3. Cnaouitbie
KpUBBiEe COOTBETCTBY10T Qopmynam (Ps) pp = 0,3595 sin 20 - 0,0645 sin 40 -
--0,0309 sin 60; (Ps) pn = — 0,016 sin 6’4—0,95 sin 20 40,324 sin 30. - 4

PeayJbTaTH SKCHEDHMEHTA HMEIOT 6OJbUIOE 3HadeHWe IO TOA npUIHHE,
4TO OHH JAIOT HOBhIe CBEAGHHS O TOM, KaKMe MapuuajibHble BOJHBl HrpaloT
riaBHYI0 pPOdb B pacCesHAM Ipn sHepruu oxono 300 Moes. Henasdo 6u110
CIeNaHO HecKOMbKO MOMBITOK ONHCATH 3KCHepMMEeHTANbHBE NaHHbIE N0 pacced-

HiMi0 HYKJIOHOB HA HYK/IOHAX, UCHONb3YS HEGOMbIIOE YMCIO CABMIOB baz > ‘.
B uactHOCTH, B PafoTe b MOKa3aHO, 9TO, MCIOAb3YH CeMb (a3 ¢ op6HTaNbBHEIM
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MoMeHTOM /< 2, MOXKHO MOIYYATE XOPOINEE COTJIACHe C SKCIEPHMEHTAIbHOH
seanunHOl nuddepeHIKATbHOIO CeUeHHA PAcCesiHUs HEMNOJAPH3OBAHHBIX IpO-
TOHOB Ha NPOTOHAX H Ha HeHTpoHax JAja sHeprun 260 Mas. Ilpu BhIBOAE
ABTOPHl CUMTANM, YTO TpunaeTHhie D-dasbl paBHBl, M IpeHeGperaiy CMeCbio
3S- u 3D-poaH, BO3HUKAWOLIEH B Cllydae HELEHTPAIBHOTO B3auMOLeHCTBHS. AHamug
Pe3yabTaTOR pacCesHMss MOJSPH3OBAHHBIX HYKIOHOB HA HYKJNOHAX & MOKA3BIBAET,
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Puc. 3.

qr0 Ha6op (a3, nmoxyuenuwit B paGoTe, He MOXET ONMCATb paccestHHe mMOMsl~
pU30BaHHHX NpoTOHOB. [lpHBelleHHBIE pe3yabTaThl ONLITOB YKa3LIBAIOT Ha
HeO0XOAUMOCTh NapUHalbHbIX BOJH ¢ OPGMTaNbHEIM MOMEHTOM GOJbINe IBYX.
B uacrroct, Tpebyercs, o Kpaiinell mepe, 3F-dasa. Paznoxenne Pypoe xpusoi
auQdepeHNHaNBHOTO CeYEHMS TIPUBOJAHMT K BOCEMHannarH KodbhdunueHTam
Dypbe. X0 cedenns MOXHO OODBACHMTb DY IOMOWM OXMHHAANATH a3 c/ < 2,
onuo# 3F-dasn u onHOro mapamerpa npumecu nas J =1 u { =0; takum 06-
pasom, Bcero TpeGyerca 13 neficTBHTEJbHBIX NMapaMeTpoB8 YWuTHBasg OHOKH
SKCIIEPUMEHTA, MOMHO YTBEPXJaTh, 9TO BO3MOXHO HECKOJIBLKO HaGOPOB (a3,
OJINHAKOBO XOPOWIO ONHCHIBAIOMMX 3KCNepuMent. B pabote 8 coobmaercs, uTo
24BTOPOM IIPOBOJATCA BhIUuCIeHUS (a3 [0 SKCIEPHMEHTAIbHBIM JaHHBIM.

M. H. P.
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K CBOFCTBAM CdS-®OTOCOINPOTHUBJEHUI
B MOHU3YIOWEM HU3JYYEHUH

B xypuaite «Ycmexu ¢H3MueckHX Hayk» Oni momeméH pedepar U. 1.
%Crabuabupii nosuMeTp n3 MoHokpHctamna CdS», oxsaThiBalomuii B OCHOBHOM
MaTepHals, ONy6IHKOBaHHLE B MHOCTPaHHO# nuTepatype !. K momenty ony6-
swKkopauus pedepara NosBuiCA PAX OTeUeCTBEHHHX paGoT IO 3TOMY He BO-
npocy, 3HauuTenbHo Gofnee mOaHO ocBemaomux ceofictea CdS-goroconporusie-
Huil NpH OGAYYEHHM HX HOHH3YIOIIUM H3JXYICHHEM.

CdS-¢0TOCONPOTHBACHHUS BRIYCKAIOTCA ABYX THIIOB: B BHIE MOHOKPHCTAl-
audeckux obpasuoe PCK-M (Muctutyt ¢msuxn AH YCCP) ? u B Buae noau-
kpuctamiuucckux  sgeMenroB PC-K1 (Jlemmnrpaickufi (IMBHKO-TEXHHYECKHE
uuctaTyT) > 4. O6a BoTOCONPOTHBICHAS 06IANAOT SHAYMTEABHON TYBCTBHTENb-
HOCTHI0 KAK K PEHTTEHOBCKOMY HBIYHUCHHIO, TaK ¥ K - M f-iyuam BIAOTL O
suepruft B Heckoabko Mas. OnHako yKasanebie (POTOCONPOTHBIEHHS CYIIECTBEH-
HO OTJHMYATCH CBOMMH XapaKTEPHCTHKAMH, UTO ONPEeeNseT BO3MOXHOCTH HX
NpUMEHeHHsl JJs Pa3iMUHHIX Iejxed NO3HMETPHH.
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Tax, ynenpras gyBcTBHTedbHOCTE PCK-M npm Bcex npounx paBHRX ycao-
BusX OKa3zmaeTcd B 7—10pa3 Bome yreapHolt uayBcTBHTenbuoct PC-KI K
HOHHU3YIOLIEMY M3MyUYeHHI0. MaKCHMalbHO JONYCTHMbiE pabouue TOKH y MO-
rokpuctannnueckux CdS-dorocomporuBiennii Npu axTHBHOH paGoueli nosepx-
Hoctu B 1—2 mmu? wme npespmaior 200—300 wrxa, B TO BpeMs Kak y NOJH-
KPHCTANIHUeCKHX 00pasnoB 63 TPYHa MOTYT ObITh JOCTHIHYTH 3HAUEHHA TOKOB
B 500—600 mxa, ojHako mpH 3HAUHTENBbHO Goabmel paBouell MOBEPXHOCTH.
Mo nocrepuum xanuepMm PCK-M MoryT 6HITH TaKKe H3TOTOBIEHH ¢ GONbLIMMY



U3 TEKYIIE# JHTEPATYPH 127

pabounmu mosepxHocTSMH 40 10—15 mu> B aToM cayuae mpeumymectso 60ab-
mux gonycTuMbix ¢orotokoB y ®C-K1, ecrecTBeHHO, HCUE3aeT.

Mounoxkpucrannuueckne CdS-doroconporuBierus o6ragaloT Depej NOJH-
KPUCTAJANUECKHMH €lIE NPEHMYINECTBOM MajgbiX TEMHOBHX TOKOB, IPAKTHYECKU
PaBHLIX HYH10, U MEHBIIMM YPOBHEM IHYMOB, UTO TO3BOIAET IOJYYHTb CTaCHIib-
Hyio pa6ory npu doTorokax mopaaka 10—8 —10—9a4 m B oTienbHBX o6pas-
nax 10—10 g, Y ®C-K1 TemHOBHIEe TOKM B paboueM pexuMe JNOCTHUIAlT 3HAYe-
uuil eZMHHI M JECATKOB MHKPOaMIep.

Ipenmymectea PCK-M nposBisioTcs Takxe B MajJoOH WHEPIHOHHOCTH,
KOTOpas Ha OnMH-iBa nopsixa Huxe HEepuuonHoctd PC-K1. Ilpu smauntenn-
HBIX HMHTEHCHBHOCTAX HOHH3MDYIOIIETO HM3JIyUEHHMS - NOJHAS HWHEPIHOHHOCTH
®CK-M ofvano me npespbimraer 0,1—0,3 cex. Tlpd Maiblx HMHTEHCHBHOCTSX
H3AyuYeHHs. Npu (POTOTOKAX NOpAIKA MAECATHX Y COTHIX jmojefl MHKpoamiepa,
€r0 MHEPUUOHHOCTS BO3PACTaeT B JECSTKH pas. DTa 3aBHCHMOCTH MHEDIMOH-
HOCTH OT ocBemEHHOCTH noudtu He npoasagerca y ®C-K1. Jus cumxeHus xe
HHEPIHOHHOCTH B CAYYa€ MOHOKDHCTAIIKYECKHX (OoTOCONMpoTHBIEHHUH, paboTaio-
HIMX TIpPH MaieX YPOBHSAX HOHHU3YIONMIEFO HBIYUYEHHUs, CIEAyeT MPHMEHSTH
TOJACBETKY BHAHMOH OGIaCTBIO CHEKTpa TaK, 4ToObl CyMMapHBI (DOTOTOK JOCTH-
ran 3HaueHHs necstka MUKpoammep.

VYkasanHHe (oTOCONPOTHBIEHHS HAaA&XHO pafoTaAlT KaK HA TIOCTOSHHOM,
TaK ¥ Ha NEPEeMEHHOM TOKE IPH HANpPSXKEHHAX OT HECKOJbKHX €AMHHI] 10 He-
CKOJIbKHX COTEH BOABT. BosMOxHBIH nHanasoH pabounx Hanpsxenud y ®CK-M,
KaK mnpaBuao, mmpe, deM y PC-Kl, 3a cuer yBennueHHd BepXHHX Ipejelbiblx
3naueHuil 1o 600—800 s.

lpenmyinecteoM noaukpucrazindeckux CdS-doToconporuBrennii aBasfeTCs
NPAMONHEEHHOCTh HX BOJbTaMIepHbIX (puc. 1) um posumerpuueckux (puc. 2) xa-
PaKTEPHUCTHK.

WUz cpasrenus ceoficte PCK-M u PC-K1 crepyer, yro mocaennee doto-
CONIPOTHBIEHHE JKENaTelbHO NPHMEHSATh TaM, Ije ABifercd o6sg3areibHOH npe-
Masi MPONOPIHOHAABHOCTh MeX 1Y (QOTOTOKOM H MHTEHCHBHOCTBIO BO36YKIAw-
IIEr0 M3AYUYEHHS, a OBICTPOIEHCTBHE HE CYIIECTBEHHO.

INpuvenenne CdS-QoTOCONPOTHBICHHH B Pa3NHYHBIX CXEMAX DEHTIEH]03U-
METPOB 3 MOATBEPJHIO NEPCNEKTHBHOCTh 3TOrO METOAd KOHTPOJH HOHH3HDYIO-
MEro H3IydJeHHs.

C. B. Ceeunuros

HHUTHPOBAHHAS JIMTEPATYPA

. 1L, Y®H 51, 416 (1953). %

lzi.lgng;mmapeB, I A. ®egopyc, HUzs. AH CCCP, cep. dms. 16,
.Konomuen, JAH 83, Ned4, 561 (1952).

.Konomuen, Asr. u ten. 14, 445 (1953).

. CBeunukoB, XTP 22, Ne b, 8, 1305 (1952).

. Ceeuynnkos, JKTP 23, 11, 2094 (1953).

.Ceeunukos XTP 23 6, 942 (1953).
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U3MEPEHUE JU3JEKTPUKOP HA MUJIJIMMETPOBBIX
BOJHAX

3HaHMe 4acTOTHRIX 33BUCHMOCTEH SASKTPHYCCKMX XapakTepHcTuk (¢ H tg§)
IM3JIEKTPUKOB BO BCEM [HMaNa30He 4acToT, OT CAMHX HH3KHX M BIJIOTH 10 Ofi-
THYECKHX, ABJAETCH UPEe3BHIYaHHO BZKHBIM KaK IS TEOPETUYECKOTO OOBACHEHHS
OpOUECCOB, NPOHCXOAALIMX NPH B3aUMOZEHCTBHH BeUIeCTBA (JMSIEKTDHKAE)
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€ nioneM (3JEKTPHYECKMM ), TAK M JJIS NMPAKTHYECKOTO HPUMEHEHHS IHAJIeKTPHKOB.
HMonyunsmaa mHpokoe pasBHTHE TIJIABHLIM OGPA30M 34 IOCAEBOEHHBIE TOLB
TEXHHKA CBEPXBBLICOKMX YaCTOT NO3BOJMIA paspaboTaTh psiji METOJOB, OCHOBaH-
HBIX HA MCMOJIb30BGHUH OOBEMHBIX PE30HATOPOB H M3MEPHTENbHBIX — BOJHOBO-
HbIX ¥ KOAKCHANbHBIX — JIMHUH U NAI0IHX BO3MOMCHOCTh H3MEDSTH SJIECKTPHYECKHE
CBOHCTBA IM3NEKTPHKOB IPH OUYeHb BHICOKMX YacTOTaX BIJIOTH [0 HacTOT
nmopaxka 3-101° 2y, uT0 COOTBETCTRYET MIKMHAM BOJH B 1 cit.

BecbMa axTyanbHofl B Hacrodulee BpeMs ABNASTCA 3ahaya paspaGoOTKM MeTO-
JMKM H3MEpeHuii M NPOBEJCHHMS COOTBETCTBYIOIIMX HCCAENOBaHMH Ipu eid
©6ojee KOPOTKHX BOJHAX. ITO TOHATHBIM NPHYHHAM IIPH TAaKHMX MJHHAX SIEKTPO-
MAarHuTHHIX BOJIH NPUMEHEHHE PEe3OHATOPHBLIX METOJOB, & TaKXKe METOJOB, OCHO-
BaHHBIX HA MCNOJb30BAHHH M3MEDMTENbHBIX JHHUH, CTAHOBUTCS 3aTPYIHUTENb-
HBHIM HIH [POCTO HEBO3MOXHBIM. [l02TOMY 3amada HCCACAOBAHUS AHMBJIEKTPUKOB
B 00NacTH MMJIMMETPOBHIX BOJH ceffuac pelnaercs B HampaBjieHUH paspaGoTKu
METOLOB, 8HATOTHYHBIX ONTHUECKHM.

B 1953 r. 6b1 ony6ankoBaH psiji PaGoOT, B KOTOPHIX ONHMCHIBAIOTCA Daspa-
©HoTaHHbIe PA3AMYHBIMHM ABTODAMH METOJbl HCCIEIOBAaHMA TBEPABIX JMINEKTPH-
KOB B JMana3oHe BOJH Kopoue 1 c# M CcOOOHIAOTCS mnepBbie Pe3yAbTaThl.
CojepxanHe HEKOTOPHIX M3 9THX paGoT, NPEJACTaBIAOIMIUX 3HAYMTEIbHBIH
MHTEpec, M3Jaraercs B HacToamieH 3aMeTke.

B pa6ore Tyapmay?, pedepar xoTopolt omyOnuxoBaH B HamleM M YypHaue 2,
JEeTaNbHO OIHCaH MHUKPOBOJHOBOH HHTepdepomerp Pabpu-Ilepo, npu moMomu
KOTOPOro NPOU3BeNeHO M3MepeHue Psfa AMIAEKTPHUKOB Npu A = 8 ma.

Ipu srolf ke nAWHE BOAHM B JpYyrofi paGore3 mNpUBENEHO H3YUEHHE
9JEKTPUUECKUX CBOHCTB HEKOTODBIX JHAJEKTPHMKOB MYTEM HCMOJb30BaHUs MeTO-
JIWKY, OCHOBanHOH HA W3MEPEeHHH OTPAKEHMS SJEKTPOMATHMTHBIX BOXH OT
IacTHH 00pasia, pasMepbl KOTOPOTO 3HAUMTENbHO Ooabine A. Mamenss yrox
flaneHus, aBTop onpeleissa yrox Bproctepa 0g, Ipu KOTOPOM OTpaxKeHue OT
o6pasia MuHMManbHO. ToOrJa AMsieKTpHUecKas NPOHMIIAEMOCTh ONpEAeislach
{npu ycaoBun tg8 < 1, pu=1)%) Kax e =1tg2lp.

Has onperenenus tg 8 NPOHSBOIMXOCH H3MepeHue oTHOmewny speprun (W),
opollenmeli yepes ofpasel NpH HaleHMM IIOJ YriaoM DBpioctepa, K 2HEpri,
npomenmelt (W,) 6e3 obpasna. W )

Ecin 0603HauuTh 5TO OTHOLIEHHE W=z 10 npeHeOperass YICHAMH,
0 i

CONepKamuMK tg 8 BO BTOPOH CIEmeHH M BLINE, YIOA AHWSJEKTPHUECKHX NOTePh
MOXHO onIpenenuth N0 dopMyre

Anr )
wdy e 1" .
rae A — AAVHA BOJHEL, d — TOnMINHA O6pa3ia.

OnucaHHBIM METOAOM B paGoTe 3 NPOBENEHO H3MEPEHHE PANa AHIIEKTPHKOB
{crexno, mnoamcTHposd u -Ap.). Peayastarh, nanpumep, NA% NOJAUCTHPONA: &=
=2,52, tg8=0,0092 (npu A =8 uun).

B pabore4 ynazoch NPOBECTH M3MEPEHHs € M tg 3 HEKOTOPHIX TBEPIBIX
JM3JIEKTPHKOB TIpH el 6ojiee KOPOTKMX BOJHAX B puanasoHe or 4,2 no 1, 8 mM.
B xauecTBe HCTOUHHKA 3JeKTPOMATHUTHBIX BOJAH GBIAM UCHOAL30BaHBI TaPMOHHKH
marHetpoHa 3J31 (ocHoBHA? pavHa BOJHBI h = 12,5 wu). ducnepcust, nHeol-
XOIMMasa JJs BBhIIEACHHS HYMCHOH rapMoHuku, obecneyuBanach 3uIeAOHHOH aud-
dpakunonnoli pemérkoll, nonoGHOH ToO#, KoTopas onmcaHa BS. JlerekTOpoM
xonebanuil, mpomieymux uYepes obpasen (Au60 NpUNIEAIIMX B TO KE Camoe
MECTO B OTCYTCTBHUM 006paslia), CAYyxuJ GOnOMEeTp, NOMEIEHHBH B CHEIHMAIbHO

tgd =

¥) B pabore 3 mpoBezeHO Takike oGoOmenHe paciETHLIX GoOpMYy’, nammee
BO3MOKHOCTb [POBOLMTb W3MEPEHH HE TONBKO € W {g3, HO M MATHUTHHX
CBONCTB MatepuanoB (4 M tg §:) 5TUM MeTOZOM Ha MHIMMETPOBBIX BOJHAX.
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OPHCHOCOGIEHEBIH OTPE30K BOJIHOBOJQ, KOTODBIH MOXHO OBIIO HACTPOMTbL Ha
9aCTOTY BHIOPaHHOH TapMOHMKHL,

Meronuka skcluepHMeHTa 3aKM0OYaNTach B H3MeDEHHH KOMILIEKCHOTO Koag-
Gdunuenta npoxexnenud == |f|e/?, npuuém |#| — amnnuryna xosthdunmentra
MPOXO0XIEHHUS — ONpeAeisaiach OORYHBIM 00pa3oM Kak KBAJpaTHEHIH KOPeHb H3

|4
OTHOMCHHS Ty, TAE W — nuoTHOCTH HM3MydeHHH, PelrHCTpHpyeMast GOJOMET-
0

poM B HeKOTOpoH TouKe 3a oOpasnoM, W,— TO ke N0 yAaieHuM oGpasua.
Jas onpexnererns dasn (@) koaddumuenTa NPOXOKIEHHS CHHMANACHL HHTEP-
(epeHIHOHHAs KAPTHHA 3JEKTPOMATHHUTHEIX BOJH, IPOMIECNMHKX dHepe3 ofpasel,
H H4 TOM e MecTe (B TOH e IIOCKOCTH) B OTCYTCTBMM ofpasua ¢ oIpefe-
J970Ch KaKk YMHOXeHHOe Ha 360° orHolieHMe CABMIA MHHHMYMOB, BBI3BAHHOTO
nomenieHneM 00pasna, K PacCTOAHHIO MEXAY MHHHMYMaMu.

<
7
50
&7
z
4 7 .
20 /; /

7
7 v/ w7 39 Wi Ay
Puc. 1.

Janee, wnCOOAB3YH SKCHEPUMEHTANBHO HafijeHHEIC BedWYHHB |f| u 9,
oupejensau KOMIUIEKCHBIH IOKa3arelb NMPEAOMASHMS 71 =1 -} jk& npU HOMOUIM
crenyomelt GopMybr:

1 LAt rd e
=g et/ (1], @)

2%
rae ¥ = (A — namna BoanH pabouefr rapMOHMKK), d — TOMIKHA IIACTHHEL

2

AMSINCKTPHKY, Yy == 3~ R ==1n, R =1 -}jk, 17— [OKa3arelb NPENOMICHHS,
k& — xospdunrent saryxapus.

Popmyaa (2) noaydeHa M3 PACCMOTPEHUS BHIPAKEHHA NS SIEKTPHUECKOTO
M MarHUTHOIO BEKTOPOB NOJd B IJ4CTHHKE JTM3JIEKTPUKA M B BO3IYXE H HC-
HOAL3OBAHUA T'PDAaHMYHBIX YycaoBu#l Ha nepenHell m sanuefi rpadax oGpasna.
Onpenenenue 1 1 £ n3 QopMyast (2) aBTOPH MPOBOIAT UHCIEHHBIM METOAOM,
HCIIONB3YS MOCNEAOBATeNbHbIE NPUGAHUMKCHHUS, NPEABAPUTEALHO NPEeOGPa3oBaB
COOTBETCTBYIOIUM 00pasom (opMyay, TpuIéM B KaueCTBe HepBOTO NPHOIHME-
HHfl IOJAralT, 410 £ =0, T. €. ¥ — JZCHCTBUTEABHOE THUCIO.

9 YoH, 1. LV, pum. 1
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Monyuennvie apTopamu 4 pesyabTarsl (f U %), a TaKKe BHIYUCACHHBIC HAMH
IO 3THM JAHHBIM COOTBETCIBYIOIME 3HaueHHWs € U ig § mpuBeleHH B Tabaule
(B nocaenueft cTpoke TaGAMIIBl YKa3aHH [Jls CPABHEHHs 3HAYEHHsSI [IOKA3aTels
HpEeXOMASHHS STHX MATepHAlOB nip AAd BHIHMOIO CBETA).

Tabnuna

[Toaucrupoa ITnexcuraac

B Mu 1 k e tg 3 1 k e tg 8

4,18 | 1,594 | 0,001 | 2,54 | 0,0012 | 1,604 | 0,007 | 2,57 | 0,0087
3,13 | 1,594 | 0,002 | 2,54 | 0,0025 { 1,603 { 0,005 | 2,57 | 0,0062
2,511 1,593 | 0,001 | 2,54 | 0,0012 | 1,608 | 0,006 | 2,59 | 0,0075
1,79} 1,593 1 0,002 | 2,54 | 0,0025 | 1,600 | 0,007 | 2,56 1 0,0087

1,551 1,502
[Mapagun
A
B A . k ¢ g
4,18 1,482 0,002 2,20 0,0027
3,13 1,483 0,001 2,20 0,0013
2,51 1,480 0,002 2,19 0,0027
1,79 1,483 ’ 0,001 1 130 2,20 0,0013

PesyanaTu 9TUX pa60T TOKAd3HIBalT, YTO, KAK M CJACJ0BaJO OXHJIATh U3
oémeTeopeaneCKnx cooﬁpamennn, JUBNEXTPHYECKAd NPOHALAEMOCTD H3YHSHHBIX
3JeCk JHIICKTPUKOB, MNOJIPU3ANUA KOTOPHIX 06YCJIOBJH/IBaeTCS SJIEKTpOHHOI?I

&

7,
577 /j
2 /
Z

7
64 !
n—
”ﬂ V74 7/ /74 440 2/,
Puc. 2.

IOAAPUBYEMOCTBIO, HE 3aBHCHT OT YacTOTH BINIOTbH A0 AJHH BOJH HOPSAAKa 1 mu,
TAHTEHC Me yria AHDIECKTPHYECKMX IOfepb HECKOAbKO MOBBLNIECH IO CPABHCHUIO
¢ Gosee IJUHHBIMH BOJHAMM. Suauenus 7, IpH  MHAAMETPOBRIX BOJAHAX nOpe-
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BHIIIAKT 3HAUEHHS 71y, YTO YKa3blBACT HA HaJHYHE Yy 3THX MAarepHalOB JHCIEp-
CAM TJHE-TO B mpoMexyTouHol obsacti (mpu A <1 atm).

PaccmarpuBasi BOIpOC 006 H3YHeHHMH 3JEKTPHUECKHX XaDAKTEPHCTHK IH-
SNEKTPHKOB HA BOJNHAX KOPOUYE CaHTHMETPOBHIX, ClEJYyeT YIOMsSHYTb O pabore
Meiiepa 6, B KOTOpOfi IPOBEIEHO M3MEpeHHE HEKOTOPHIX AH3AEKTPHKOB C OUYCHb
BHICOKOH & (TOpsiiKka HEeCKOJBKMX TBICAY) NpH NInHAX BOJH OT 0,15 1o 0,6 au.
Meton, ncnoabscsanuHmii B sToff pabore, yxe THmHueH Aaa uHPpaxpacHOH
CIEKTPOCKONMKM (B KAYeCTBE HCTOUHMKA SIEKTPOMarHMTHBIX BOJIH CIY2XHJA
PTYTHas JaMna BbICOKOTO IaBiaeHus). M3yyas HEKOTOpbIE JUINEKTPHKH, L3ro-
TOBIEHHDBIE HAa OCHOBE PA3JHUHBIX THTAHATOB (B TOM UMCIe M THTaHara Oapus),
aBrop o6Hapyxua (puc. 1, 2) oueHb CHIbHOE YMEHbLICHHE € IIPH 3THX JJAHHAX
BOaH (A= 0,15 0,6 a.u), 910 MOATREPKAAET NMOAYUEHHBIE paHee pe3yaAbTarhl 7
Aasi ThTaHata OapHs mpH Oojee IAMHHBIX Boamax (h=3,2--1,25 cx).

B. Capaganos

>
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SJEKTPOMIOMUHECUHEHTHBIE JIAMIIbI

CpaBuHTeNbHO HENABHO OTKPHITOE K NOUYTH enlé He H3YYeHHOe SIBJICHHE
BJGKTPOIOMIHECHIEHIHH yXe Hauuio cefe NpakrHiecKoe IpHMeHeHHe, B Ha-
CTOsiiee BpeMs HajaXKeH BHINYCK SJACKTPONIOMHHECUEHTHHIX JaMil, MMEIOINUX,
npapia, OYeHb MaJyi0 MOUTHOCTb, HO OGMIaZaloIUX IEJLIM PSIAOM HHTEPECHBIX
ocoGendocTefl, MOTYNIMX cIeiaTh MX IOJe3HBIMH. OnHCaH#io 3THX 0coGeHHO-
cTefl, a TAKXKe M3JIOXKEHWUI0 HEMHOTOUHCIAESHHBIX MMEIONIHMXCA CBEACHHI O CaMOM
SIBTEHUH JEKTPOJIOMUHECHEHN M ¥ [OCBAMIeHa pedepdpyeMas craThsa ¥).

flBiende SMeKTPOJIOMMHECHEHINH, CBOHCTBEHHOE HEKOTODPHM docdopam —
B IepByi0 Ouepelb CYyAbpHIAM IHHKA, AKTHBUPOBAHHBIM MeIpl0, CBHHIIOM,
XMOPHIAMH H MarHueM,— COCTOHT B BO3SHHKHOBEHHH CBEUEHHS IPH NOMEIleHHH
¢ocdopa B IepeMeHHOe 3JEKTpHUeCKOe IoJie. Haubosee HMHTEHCHBHOE CBeueHHe
uabuonaercst y (ocopOB, aKTHBHPOBAHHBIX CPABHUTENbHO OOJBIIMMH KOJIHUe-
¢IBAMH MeJH ¢ Majol npuMmecsio cBuHNA. Ceeuenwe ¢ocdopos sToro Tuna
uMeeT 3en€HBIE OTTEHOK ¥ COCTOMT Y3 ABYX HAOBOALHO INHMPOKMX M Haja-
F0IIKXes ApYyT Ha ApPyra J0Joc, 3aXBaTHBAOIMIHX IIPaKTHUECKH BCIO BHEHMYIO
061acTb CHeKTpa,— PONyOol (Ayaxe = 460 4.} u 3en€HOH (Ayare = 520 aMp).
VsMmensis akTHBRATOp, MOXKHO TOJAYUHTh ($OCHOPH CO CBeUeHHEM CaMoil pasHo-
o6pa3Hofi OKpacku — OT cuHeH 10 OpamKeBOH. B wacTmocTH, akTHBHpOBaHHe
maradeM oOYC/JIOBJHBAET IOSBJEHHe HOBOH IIOJOCH C LEHTPOM IPH Ayvage =
=590 #p. OTHOCHTENBHAS WHTEHCHBHOCTH TIOJIOC 3ABHCHT, ¢ ONHON CTOPOHH,
6T KOHIEHTPAUHH AKTHBATOPOB M, C APYTOfi CTOPOHEL, OT YACTOTH HAJOXKEHHOTO
aneKTpuuecKoro roast (cM. mpKe). HMHTeHcuBHOCTS TonyGol KOMNOHEHTH yBe-
JAHUHBAETCH C YacTOTOH JiMHe#iHO, TO KpafiHell Mepe, J/I0 4acTOT INOPsSIAKA
2,6 Teic. 24. MHTeHcHBHOCTL 2e/€HOM KOMIOHEHTH TaKKe BO3PACTAET € YacTo-

*) K. H. Butler, C. W. Jerome, J. C. Waymonth, Electrical
Engineering 73, Ne 6, 524 (1954).

10 yoH, 7. LV, . 1
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Tofl, HO YyMe @Npm MaJHX 4YacToTax HaGMIOZaeTcs IHOCTEHEHHOe yMeHblieHHe
CKOPOCTH BO3pacTaHud, a IpH uacroTax okonc 1000 ey HacTynaer HachilieHHe
(puc. 1), Dro yxaselBaeT Ha HaJHuHe ABYX DPAa3/HMYHHIX O NPHPOIe IEHTPOB
CBEHEHHA C CYIECTBEHHO Pa3/UYHLIMH BpeMeHaMH, HeoOXONHMMBIMH Jid HX aK-
tuBanuu, Torma kak Anad Tonay-
f‘ - 6Oro CBeYeHHs 5TO BpeMs MeHb-
me 5-10— cex, ana senéHorp
cBeuenua OHO Gau3Ko K 10—3 cek.
f0¢ B orumume or GOTOTIOMH-
fo) HECIEHUHH, BO3GYXEIAeMOH YiIb-
- TpaduoseToM, sneKTpomoMHHeg-
TEICHE LEHTHOE CBEYEHWE HE 3aXBaThl-
Baer Bcero o6bEMa CBETAIHXEA
KPHCTAJNINKOB, a4 TNPOHCXOHT
TOJIbKO B BHAe HeGOJBIIHX Hp-
- KHX «nsAteH» (1—2 p B puaMer-
pe) Ha HX NOBepXHOCTH (0COGEH-
Z'MJ HO NPH yMEPEHHBbIX HaIpKEHHD-
& CTAX 3jeKTpHUeckoro mous). [Ipu
9TOM OOHaDYKHBAIOTCA <IISTHA®
ABYX THoOB. OfMH M3 HHX COOT-
BETCTBYET KOHTAKTaM MeXKAY ABY-
Ms, NOBHOHMOMY, OJWHAKOBHIMHE
KPHUCTANIMKaMH, TOTda Kak Apy-
roff maGawopgaercsd Ha 3a0CTpEH-
HBIX BepIIMHAX OJHHOYHBIX MIVIOOODa3HBIX KPUCTALIMKOB. CBeueHHe KOHTAKI-
HOTO» THIIA HHTEHCHBHEE, KOT[a 3JieKTPHUecKOe TNoOJie HanpaBjleHO NepheHju-
KYJSpHO K IIOCKOCTH KOHTAKTa, CBEUEHHe Ke HIVIOOGPA3HLIX KPHUCTAJJIOB HH-
TEHCHBHee, KOrAa 3JeKTPHUeCKOe IIoJie HampaBlIeHO BIOJb uX oc. Ilo Mepe
H3MeHEHHs] HANpaBJeHHs IO/ MHTEHCUBHOCTb CBeueHHMd OmicTpo YOHIBaeT. JTO
T03BOJIsIeT 3aKJAI0UHTh, YTO SJEKTPOMIOMUHECIEHTHLIE «IATHA» BO3HHUKAOT B pe-
3yJpTaTe KOHIEHTPAIMH 3JEKTPUUECKOro ToJid B OGMACTH cBeueHHs. Baxue 3a-
METHTb, UTO (BO BCAKOM CJydae [/ CBEUEHHS <KOHTAKTHOTO® THIA) CBEUEHHE
Habnofaercd B TeUeHHe TOJNBKO OJHOTO IOJYNEPHOAA, NPUUEM SIPKOCTH €ro ROo-
CTHF2eT MaKCHUMyMa, Korfa (a3a NPHIOMKEHHOTO HAUpSKeHUS npuGaumKaercs
K~ b0°% Ilpd 5TOM eQHHHUHOE <ISTHO» HAUHHAET CBETHTbCS NpPH HEKOTOPOH
MHHUMAJIBHOM aMIINTYZe 3JeKTPHUYECKOTO IOJS M Jajlee Cujia CBera eIHHMY-
HOrO <«IfTHA» BO3pacTaeT C aMIIHTYAOH JHHeHHO.

ComocraBieHHe CIEKTPOB 3JMEKTPOJIOMHHECHEHIHH CO CIIeKTPaMH ADPYTHX
BHAOB QocdopeclleHOHN TeX e BelleCTB NO0KA3HIBAET, 470 OCHOBHOE Pa3juuue
CBOIHUTCA K PA3nMUHI0O B MeXaHH3Me BO3CYXKIeHHS, T. €. B cmocobe neperauy
9{epTHH OT 3JEKTPHUECKOTO NoJA K LEHTPaM CBeueHUsl, B HacTofllee BpeMst
MeXaHH3M BO30YXKIEeHHA 3JEKTPOJIIOMHHECHEHIny el He ycramosien. HawGo-
Jiee TPaBJOMOJOCHEIMH NPERCTABISIOTCS ABe THoTe3n., CorviacHO ORHOH H3
HMX BO30yXKJeHHe IPOHCXOANT B pe3yJabTaTe 3JeKTPOHHOH GoMOGapAHPOBKH
DneKTpoH, OCBOGOXKIEHHBIA ¢ JOHOPHOTO YpPOBHSL (AH60 B Pe3yabTare TEIVIO-
BOTO IBMXKeHMd, JHOO NMON AeHCTBHEM SJEKTPHYECKOTO IIC/ASA), YCKOPSETCS B 30-
Ee IPOBOJHMOCTH 3JIEKTPHUECKHM IojeM. IIpuobperss AOCTATOUHYIO KMHeTHUe-
CKYI0 DHEPIHIO, OH BO30yXAaeT WM HOHM3yeT ueHTp cBeueHud. CoraacHo
B1OpOfi THIOTe3e BO3CYyXKAeHHe LEHTPA CBEYEHHH NPOHCXOLHT HENOCPEACTBEHHO
IyTéM HOHM3AIMK STOr0 UEHTPA IOX BO3LEHCTBHEM 3JIEKTPHUECKOTO OIS, Ne
peBonAmero (B pe3y/ibTaTe TYHHEJIbHOro 3ddexra) 2JeKTPOH C JIOKAJbHOro
YpoBHS (B LEHTpe CBeUeHHs) B 30HY TNPOBOAMMOCTH KpHcTamia. B oGoux cay-
uasX CYWIECTBEHHO, UTOOHI 3JEKTpHUeCKOe MHoje GblIo NepEeMEeHHHIM, T, €. 30Ha
TIPOBOJMMOCTH <«Kauajiach», MEHAS HanpaBleHWe HaKIOHA.

HauGoJiee BeckKNM BO3pajKeHWEM NPOTHB HA3BAHHBIX THIIOTE3 SIBJSIETCH TOT
BhaKT, 4ro CBeueHHe HAUMHAETCS NPH CPABHHUTENBHO MaJBX HAMPAKEHHOCTAX
nosist — 500—1500 8/cu Onuako, ecyin MONOMMTb, IO BCE T0J€, TIPUIOIKEH-

Forocans

J w00
Jacmona

Puc. 1. 3aBucumocts sipkocTH ToxyGoro H
3e8HOrO CBEUEHHSA OT YACTOTHl JJAS JaMIIBI
¢ sen€upM docdopom.
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HOE K KpPHCTAJUKY, KOHHEHTPHPYETCH B CBETHILEMCH <«NATHE», CKameM, &KOH-
TAKTHOTO» THNA, TO, YUMTHIBasA pasMepn Kpucraiwkos (10—20 (), ROmyumM,
4T0 HaNPSKEHHOCTL NMOAA B OGJACTH «IATHA» MOXeET HOCTHTraTh AOCTATOYHO
GonblinX 3HauyeHHE — A0 106 @fcm u Gonee. Omma H3 BOIMOXHOCTER JAJS
o0bACHeHHs KOHUEHTPUPOBAHHA NMOJSA B 00/]1acTH «MATHA® COCTOHT B TOM, YT¢
KOHTAaKT npefcTaBiaser coGofi B AeficTBuTeNbHOCTH P—N-KOHTakKT, HeHCTBYIO~
wuli Kag BhIpAMUTENb. [Ipd COOTBETCTBYIOLIEM HAMpABJIEHHH NOJAA HaJeHue
noTenmuaia B OOJACTH KOHTAKTa MOJXKHO TOrfa npubimmkareca X 100%e.
O6paTuMcsT Tenepb K 3J1€KTPOMIOMHHeCUeHTHEM JdamnaMm. OHH mnpencras-
AAI0T c060H KOHAEHCATOPH € NPO3PAYHEIMH 3JAEKTPOJAMH, 3aNOJHEHHHE JIO-
muHOQOpoM. PopMa M pasMepHl JIaMO OTPAHMYEHE TOJBKO TEXRONOTHYECKHMH
YCAOBASIMM HMX H3TOTOBJEHHS H MOTYT BapbHPOBATh B OUEHb MIHPOKHX IIpefie-
n2x. OGHYHO OHH H3FOTOBJIAIOTCS CleAyIomuM oOpasoM. Ha Jamer smexrpompo-
BOASIIEro CTEK/]d HAHOCHTCA TOHKHHA CJIOH MOPOIMKOOOPA3HOrO JIIOMHHOGOPA,
nOBepX KOTOPOTO RANLUISAETCs TOHKas NNEHKA AMIOMHHMS, DTa INEHKA B CBOIO
ouepedh NOKPHIBaeTCs CI0EM JaKa M OOHUHBIM CTEKJOM MIR TWIACTMaccof.
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Pyc. 2, 3aBucuMocTh pKOCTH CBEUeHHS mopomka docdopa
OT IPHIOXEHHOrO HANpAMEHHS HpH vactoTe 60 2z

B pesynnTare moAyuaercsi ABYMEDHBIH HCTOUHHK CBeTa [OCT2TOUHO G0AbLION
RAOWANH K Manof ToNmuHE (Menee 6 mum). BrimyckaeMmuie naMnml paccunransd
ra pabory npu Hanpaxenun 120 mam 600 & u uyacrore 60 2y, omHAKC H aM-
NAWTYA2 H 1YaCTOTa [NPWIOKEHHOTO HANpPSKeHHS MOTYT ObITb CYIEeCTBEHHO
ypenugensl. ITockenbKy famna 06pasoBana MHOMECTBOM YaCTHI JIIOMEHOGOpa,
pasiHyaomWuxes no (opMe, pasMepaM H OPHEHTALHH OTHOCHTEABHO NOJS, IO~
CTOJIBKY SJEKTPOONTHUECKHE XaDAKTEPHCTHKH JIAMIILI OKASHBAIOTCA YCPeLHSHHEL-
Mit M OTIHIAITCA OT XaPAKTEPHCTHK OTAEABHHIX JacTHH. MEI yXKe ykasuBany,
YTO JUIs OTHENbHOR HACTUILI CBEeYeHHe HAYMHAETCd C HEKOTODOrCG TNOPOrOBOTG
8HAYEHHA AMIVIATYIAb NPHJIOKEHHOTO HANDAXKEHHS W APKOCTL CBEYEHHS pacTér
¢ aMmuanTyoft smpefiHo. 3aBHCHMOCTD APKOCTH CBEUEHHS OT NPHJIOKEHHOTO Ha-
NpKeHHs N JIAMOBE nokaszaHa Ha puc. 2. Hennwelinocts o6yciiornena -tem,
9IO 10 Mepe POCTa HANPSUKEHUS TPOMCXORHT HE TOJbKO YBEIWUERHE SPKOCTH:
CBEUSHHS YACTHI, HO M YBelHUCHHE YHCAA cBerAmuxca uactuu. IIpu manpmxe-
HusXx #rxe 100 8 cBeuemme He MCYe3aeT, HO CTAMOBHTCA CHMIIKOM CAAGHM,
4TOGH €ro ApKocTh Moria GuiTh H30OpaXkeHa B MacmrraGe pue, 2. «

10*

2
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Kax sBcTBYeT H3 PHC. 2, yBeslHUenHe NPHIOKEHHOTO HANPSIKEHHS BICUST 3a
2000R CYUleCTBEHHO® YBEJHUEHHe SIPKOCTH, NPAKTHUECKH OrpaHMYUBAEMOE Tpe-
GoBaruAMH 0E3011aCEOCTH H BO3MOXHOCTbI0 HpoGodA. (HanoMuHM, 4TO ApKOCTB
CBEueHMsl oOmpeflensercs, COOCTBEHHO, He BETHUMHOH INPUAOKEHHOTC HAaNpsKe-
HMSI, 4 HANPAXKERHOCTbIO Mosis.) JloGaBounoe W BeCbMa 3HAUNMTENBHOE YCHJIEHHe
APKOCTH MOXKET ObITb HOJYUSHO 3a CUET YBEJIMYEHHS YACTOTHL. DTO WILIIOCTPH-
pyercst puc, 3. Ilpn mepexome or wacrotm 60 2y x uwacrore 4000 ey sApxocrs

200t

FOROCITE (7T-raatdeni)
S R
S 3

Q

-’

e » L ' ) 1
7 oq 2000 Jaoq 2000
Yacaroma 8 2y

Puc. 3. 3aBHCHMMOCTb APKOCTH CBedeHHs (pochopa OT UaCTOTHI
TPUIOKEHHOTO HANPSAXERNS NPM PA3IHIHBIX €PO AMILIHTY LaX.

pospacraer Godee deM B 20 pa3s ABTOPEl OTMEYalOT, YTO [PENSITCTEHEM AMd
YBEJINUGHHUS 4YaCTOTH SBASETCH BEICOKOE CONPOTHBJEHHE 5JEKTDONPOBOASILIEro
CTeKJa, MCHOJMB3YEMOr0 B KauecTBe IIPO3PAyHOro SJIeKIpoAa (HOPMAJbHO OKOJIG
%00 om/cm?). Ilpm Bo3pacTaHuy HACTOTH BO3PACTaeT TOK, a4 C/AeLOBATEIbHO,
¥ TEIVIOBHIIENEHHe B CTeK/Je, YMeHbUIAMOIlee KaK JKU3HECHOCOSHOCTh (ochopa,
TAaK ¥ SIPKOCTb ero cBeyeHusi OuUeBHIHO, 34eCh HeOOXOAUMBL JajbHeHInNe H3bl-
SKaHHA.

3aBHCHMOCTh SIPKOCTH OT YACTOTEL HaXoAHWT cebe npocroe ofbsacHenme. Ha
puc. 4 APHBENEHH ONHOBPEMEHHLIC OCUH/UIOTPAMMBI CBEUEHHMSH, TOKAa M IPHIO-
JKEHHOr® HANpPSDKEHHS A8 TUIHUHON JiaMmbi npu vacrore 60 2y Ilpexne Bcero
oﬁpamaeT BHUMAHHE TO, UYTO CBEUCHhE IMOSABJAACTCA B BHAEL <«BCIJIECKOB», NIPO-
HCXONMIMX BO BpeMsd BO3pacTaHHS HanpsDKeHHus, T € B Havale «a K-
JOTO #3 HOJYIEPHOZOB. DTo OOBACHSETCH TeM, YTO TNOPOMIOK JIOMHHODODA
€OJIEPKHT YACTHILE!, OPUEHTHPOBAHHLIE BO BCEBO3MOXKHHIX HAIPABJEHHAX H, cClle-
KOBATEABHO, KBCOBIXHBa©OIKey JHOO B Hayade NepPBOro, JubOO B Hajalde RTOPO-
¥o nonynepuofos. C YBe/HUEHHAM HACTOTHL YBEHUHBAETCH YMCIO «BCIBILIEK
# CeKyHAY, a CIEAOBATENLHO, H w.iTErPANbHEIA CBETOBOH BHIXOX.

Jlanee, u3 puc. 4 BHHO, UTO CBeUeHHe, JIOABJSIOMEECA TOJBKO IipU H3MeHe-
HHMY HANPABJNCHUS TPHUJIOKEHHOTO SJEKTPHUECKOTD NOJA, COMPOBOXKAAETCA yBe-
fBYeHHeM TOKa, Texymero uepes komjencatop. Ilpu aTOM TOK H HanpsXeHHS
oxasnealTcs B (ase, T, €. KOHAEHCATOP NOTPel/seT 2HepTHio. 3aBHCHMOCTD
€BeTeBOro BHIXONA OT noTpebasgeMoil MOIIHOCTH TOKA3aHA HA DHC 5, OTHOCA-
Hiefics K Jramne, paborawomeli Ha wactote 60 ey npu amminTyZe HanpAMeHH:
xo 600 & u umeromenr mromand 220 cw?. DpdexTHBHOCTH PacTéT ¢ POCTOM
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Puc. 4. OnHOBpeMeHHEe OCHULIOrPAMME CBEUCHH f,

TOKA W NPHWIOKEHHOr0 HaNpsAXeHHd. @ -— LS

NOYTH TIPSIMOYTOABHBIX HMIYJAbCOB; 4 — RIS CH-
HYCOHJaNbHOTO HANPMKEHHS.
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sanpsxenns xo 500 6, a sateM BHOBb yOmBaer. Makcumanphas 3(gexTus-
H0CTb COCTaBJASET OKOJIO 4, 24 JIOMeHa HA BaTT.
BaxHOR 0COGEHHOCTBIO JIEKTPOJIOMUHECHEHTHBIX JaMN ABJASETCA HX NOJHO-
segHocTb. Ha puc. 6 NOKasaHa 3aBHCHMOCTb SMDKOCTH JaMNibki OT BpeMend ef
pabotsl (B 4acax). BHauane spKOCTb
I 6LICTPO BO3pacTaeT, a 3aTeM, 4epes
HECKOJIBKO J€CATKOB YacoB, HauH-
Haer MepJieHHo YObIBaTh MO MpH-
MEpHO 3KCIOHEHIHAJBLHOMY 3aKOHY.
OcHoBHasi OpHYHHA BHIXOZA JaMI
H3 CTPOSl — 3TO 3JEeKTPHUECKHH Npo-
Goi. IlockonbKy npoGofi 0GyCJOBIH-
BAaeTC KPaTKOBPEMEHHLIMH HOBHI-
LICHHUSMHE HanpspKeHHs B CEeTH H 3a-
TeM <3aJieuHBaeTCg», TaK 4YTO Ha
Mecre npobost ocTaéred TOALKO uép-
HOe [ATHHIIKO, IOCTOJBKY CJel-
. cTBUeM npofGoeB sBJAAETCA INOCTe-
JleHHOe yMeHblleHue SPKOCTH JaM-
nel. Ho Tak kak aprocts yGuBaer
OUeHb MEHJIeHHO, JAaMIK  MOTYT

N
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X

Hanys0es s MOLE007% (s

25k CAYXHTb OueHb gmonaro— o 10000
’ H Gonee uacor. B wmacrosuiee Bpe-
- MS JaMObl BBIIYCKAIOTCS TPEX TH-
1 i 2 1 fl ) YOB:
J 42 4&« 45 45 10 iz 1) 12078 60 yz ¢ APKOCTBIO OKO-
Lmpelrremas MOLHITS (FariTe) A0 0,1 dyr-nambepra,

Puc. 5. 3 2) 600 6 60 yz c SAPKOCTHIO
uC. 5. 3aBUCHMOCTb CBETOBOTO BHXOIA  oyong 10 (yT-1aM6epToB B

THIHYHOH JaMmnsl ¢ 3ea€HoM dochopom

0T HOTpeGasieMol MOMIHOCTH. 3) 6008, paccuuTaHHBle Ha BHI-

COKYI0 4aCTOTYy X HMeIoUlHe SIPKOCThb
nopangka 100 dyr-nambepros.

JlaMnpr mepBOro THNIA aBTOPHL PEKOMEHAYIOT NPHMEHATh IJIsi OCBEuleHHS
#ndep6IaToB HACOB H IUKaJ H3MEPHTENbHHX NPHGOPOB, B KavecTBe HOUHHKOB
4 T. 0. B uacTHOCTH, aBTOPH OTMEYANOT BO3MOXHOCTb MEHSITb HHTEHCHBHOCTH
cBeyeHHs] (Ge3 U3MeHeHHS erc IBETHOCTH,

~
S

\
S

S
L)

Sonocns 8 % u i mnog

b/ 2000 B4 4'Mﬂ
GPEMT HUH B 900z

X

Puc. 6. 3aBHCHMOCTB APKOCTH CBEUECHM# OT BpPEMEHH
wusHH Jamns (60 2y, 60C 8).

Bosee MODIHHE JAMIE MOryT OHTb NPHMEHEHH [AS Tex e uenel, a rax-
e B.KageCTIBe YJHYHBIX CHTHAJIOB, HOMepoB [OMOB, peKlaM H T. H. -
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Crenyer nonaraTb, 4YTO CBOeoGpasHBHle CBOMCTBA 3TOTO HOBOING HCTOUHHKA
cBeTa HafAyT ce6e MHOTOYHC/ICHHHE H BaXXKHLe NPHMEHeHHS, HajeKO BHXOAA-
WHe 332 PaMKM, HaMeuyeHHbHle aBTOPAMH CTATbH.

r. P

ONTHYECKHE CBOWICTBA JIATEKCA C OJHOPOJHBIMU
10O PABMEPAM YACTHUAMH

Hexotopoe BpeMsl HA3aL MH yiKe cOOGLIa/H UHTATENsM HALIErO JKypHanaa
06 H3rOTOBJICHHH JaTeKca C OXHODOAHBIMH IO pasMepaM c(hepHUeCKHMH UACTH-
paMmu !, Toria Xe MBI yKasaid, 4YTo, TOMHMO IIpeliIOEHHOTO aBTOPaMH HC-
MOJB30BARUS YaCTHIl JlaTeKca B KauecTBe MAacmTAGHHIX MIAPHKOB IJs 3JEKTPOH-
HOH MMKPOCKOIHH, 3TO GTKPHIBAET HHTePECHHIC BO3MOIKHOCTH B 00MacTH Hccle-
ROBAaHHs paccesHus csera, HaNOMHEM, 4TO NOHLiHe, IO CYIIECTBY, TeopHi Mu
He ObiIa NOABEPTHYTA KOMHUECTBEHHOM SKCNMEPHMEHTANbHOH NpoBepke HMEHHO
BBUIY HEBO3MOIKHOCTH NOJIyYeHHs MOHOAMCHIEPCHHX Koanoupos. C Tex mop mo-
ABWICH Pl PaboT, NOCBAMEHHLIX H3YYEeHHIO ONTHUECKHX CBOHCTB MOHOJHCIEpC-
HHIX JaTekcoB. HauGoapinuit maTepec cpelyd HMX NpeAcTaBifger pedepupyeMmas
paGota?, B KOTOPOH aBTOPHl MOABEPIVIH BCECTOPOHHEMY HCCIENOBAHHIO JaTe-
KCHl, AMAMETPE YaCTHI KOTOPHX MeHsmHch oT 0,1 mo 1 4.

Jlatekc wpencTasaser, coGofi B3Bech WYaCTHUEK IIOJXHCTHPEHA WM IOJIHBM-
HHITONYOMa B Boge. IIpw BHICymnBanMy HeGOJBHIOTO KOJIHUECTBA JATEKCA Ha
TOBEPXHOCTH CTeKAA OH 06pasyer IAGHKY (TOJMIMHON 3—4 MM), ¢ NOBepXHO-
CTH KOTOPOH MoweT OHITR CHATa DPeIVIMKA, TOABepraeMasl 3aTeM 3JAEKTPOHHO-
MHKPOCKOMUYUECKOMY HccneqoBandio. IloclefHee 1OKaskhBAaeT IIPEKAE BCETO
HCKJIIOUMTEILHYIO ONHOPONHOCTH YACTHI[ IO pa3MepaM.

B ra6uune I upuBefeHHl pe3y/bTATH H3MePeHH Pa3MepoB H CTaHIAPTHOTO
OTKIOHEHHSI OT CPE[HEro pasMepa AJiA CePHH JaTeKcoB (0GO3HAUCHHHIX JATHH-
ckAMH GyKBaMmu).

Ta6auma I
Cran- Cran-
IapTHOE . JapTHoOe
Juaverp | otkio- Yucao Jnamerp| otkio- Yucno
JAaCTHIY HEeHHe usMepe- YaCTHUIL HEeHue H3Mepe-
Q B My OT cpexn- HMH g B MW | OT cpen- HHHA
) HEro @ Hero -
3 o]
= B Mp. = . B M
A 165 4 235 H 470 5 29
B 170 8 111 I 481 16 75
C 276 .6 66 J 595 7 20
D 308 6 27 K 770 11 21
E 323 16 73 L 825 69 39
F 332 11 51 M 935 61 14
G 458 30 30 N 986 16 21

Vismepenns npousBOJMIMCH MyT&M cpaBHeHMS ¢ peminko# auddpaknuoH-
Ho# pemetky (30 000 miTpuxoB EHa mofiM). AGCOMIOTHAA OIMGKA B H3MEPEHMH
JAHaMeTpa 9JaCTHL, CBSI3aHHA4 C MHCTPYMEHTAJbHEIMM IOUPEMIHOCTAMH, COCTaB-
aseT okoao 5%. CranzapTHHE OTKAOHEHHA OOYCIOBJEHH HE TOIBKO TEXHOJO=
FHYECKUMH TPHYHHAMM, JeHCTBYIOIMMH IDH HM3TOTOBJAGHHH JaTeKkca, HO H
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abeppalHAMH 3JIeKTPOHHO-ONTHUECKOH cHCTemb. Takum o6pasoM, Mbl geHcTBH-
TEAbHO BCTPEYAeMCA 37eCh C MCKHOUMTENbHBIMH IIO MOHOZNMCIEPCHOCTH KOJ-
JOUJANbHBMH cucTeMaMu. [laree, Kak ITOKa3LIBAIOT JIEKTPOHHHE MHKPOGOTO-
rpaduu, NP BHICYNIMBAHMM YaCTHOE! JaTeKca OOpPasylT KpUCTaNIOGGPasHylo
peméTKy ¢ NuoTHOH ymaxoBkoH. Ecim miéHky Jjatexca MOABEPrHyTh Harpepa-
HHIO, TO ITPOHUCXOJMT MPOLECC CHEKAHHS H «KPUCTALIMYecKas» IPaHYIUPOBAH-
Hasg ILIEHKA IOCTeNleHHO IPeBPAlacTcs B CINOINHYIO.

JlIoGONBITHO OTMETHTh, ATO «KPHUCTAMIHYECKass» NASHKA paclajaeTcd Ha
60aIbIIOE KONHYECTBO KPHCTALIM3AMMOHHHWX NIOMEHOB € PpA3iMUHHM o6pasom
OPMEHTHPOBAHHOH ¢KPHCTaINHUeCKO#R» pelméTKoH.

Tloxasateab MpenOMIECHHs NONMBUHHATONYONA paBeH (AJst D-IMHUM HATDHS)
1,583, T. e. Maxo oramuaercd OT Bojsl. Ero miotHOCTH p = 1,030. BBuay Mano-
CTH Da3NH4HsA B IOKA3aTENSIX NPENOMJIEHHS AJS 3aBHCHMOCTH IIOKa3aTels Iipe-
JAOMJEHHA JIATEKCA OT €0 KOHIEHTpaMH ¢ JoJHa OHTb BepHa (GOpMyxa

dn
= (Myact — Ppoxpr)/Paact = 0,243, Msmepenus npuBoaar x 3Hadenuio 0,241,

YrioBas 3aBHCHMOCTb HHTEHCHBHOCTH DACCeslHHA B 3TOM caydae (4ad Ma-
neix D) onpenensercs M3BECTHBIM COOTHOLIEHHEM

3 2
I~ f*q)= [713— (sing — g cos q)] )

@D | 8
‘ ¢="5"sin g~

rne

6 — yroa paccesnus, D — nuaMeTp 4acTHMIX ¥ A — JJAMHA BOJHBEI B BOJE.

D
Ecin 5= < 1, TO AucuMMETpUS paccesiHHS

I 2n)2 D2
Sl R 1~,’_—-—(—-75:—)—— Sz Cos 0.
115000

IlvcuvmeTpus paccesiHUS H3MEpPSNAch Ha CHIbHO Pa30aBJIEHHBIX JAaTEKCax
(pa3baBienue BeJOCh IO TeX NOP, IMOKA He HMCUE3aNd 3aBHCHMOCTb JHCCHMMET-
pHH OT KOHNEHTpauM JaTekca). PeayibTaTel uaMepenuii ni4 oOpasua A
(cM. Tabn. I) npmBeseHsl B Tabaumue II. VsMepenus Benuch B cBeTe 3eleHOH
aunun prytH (546 Mrp).

Ta6anmma Il

on g | puenmer |- | Veon | g

(& rpany- Ui D\ (8 rpany- pus Djx
cax) Lo/ 1800_g cax) /11500

" 40 2,83 0,395 60 1,97 0,395
45 2.67 0,405 70 1,64 0,405
50 2,43 0,398 80 1,26 0.390

HMockoabky 14 BoAb \ == 410 sy, OCTOJBKY CPELHHH IHAMETD YacTHLl
H3 9THX M3MepeHuil nosayuaercs 164 J¢pn B IPEBOCXOHHOM COTracHU C JAHHBIMH
trabmunpet I Jua aartekcoB B u C cOOTBETCTBYIOUIME H3MEPEHMS TIPUBEIH
K 3uaveHuaMm 172 u 272 mp.
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Takue NAEHKH BHICYIIEHHOTO JaTekca OOHApPYXHUBAOT PE3KO BHIPAMEHHYIO
HanpasjeHHOCTb paccesiund. B taGmune !l nprBegenn sHauenms 6, coorser-
CTBYWUIHE INE€PBOMY MAaKCMMYMY pacCesiHHA AJH PasiMuHBIX AAaTEKCOB M JJIUR
BoaH (B BO3ayXe), M BHUMCICHHBE NPH HX MOMOIIM JHAMETPHl YaCTHL,

Tab6auma Il

\ =436 ap A =546 mp
Jlatexc

0°maxc D B Mp 8°manc D B My
J 52,2 603 — —
K 39,1 790 50,1 803
L 35,2 861 46,2 864
M 33,1 910 43,0 912
N 30,2 (986) 39,4 (986)

|

PaaMepnl gacTuiy ompeneisiuch mo dopumyae
A

sinf,, .=m D
rje 3Hauenue m = 1,14 Obio Halijeno M3 JaHHBIX Aag jarekca N ¢ uCHONb-
30BaHHeM 3Hauenus D, npuBenduuoro B Tabmune I. OrtuocuTtenbHas oumGka
onpeneneuus D ounenuBaerTcs aBTopaMu OKoXo 1,5%, T. e. aGcomoTHasA omubKa

COCTaBAACT OKOAO 15 ap. IT0T MeTOR npuMenuM, ecidn D < 490 ap.

ABTOpBI OTMEYal0T OTJIMYME 3HAUCHHS m OT HOAyuaeMoro Ansa auddpax-
HHM OT HEJH H OT KpYyrioro oreepcTus. OTMETHM TaKike, 4TO MHTEHCHUBHOCTH
paccesnus He obpamaercd B HyJb HM IPH KAKHX yriaaX. ABTOPhl OGBACHSIOT
3TO B3aumojelicTBueM uacTMI. OUYEBHIHO, 3TO OOGCTOSTENBCTBO HYXAaeTcs
B Gojee moapOGHOM H3YUYeHMH.

BeceMa uHTepecHn HaGiioJieHHs aBTOPOB, oTHocAmuecs kK auddpaxnun Ha
KPHCTAIIHIECKOH CTPYKTYpe BHICYIICeHHOH MIEHKM jaTekca. Mamepsuioch mozo-
WeHKe Oyaxe MaKCHMMyMa paccesiHusl CIOEM B (DYyHKIMHM YIVIA NMajeHus, oCBe-

k1
IIAIOMIEro CIoH Myuka (T — & 8§ — yrox CKOJIB)KEHHFI) . Oka3zanoch, uto 14
BCEX JaTEKCOB, AJSl KOTOPHIX CYMIECTBYET Oyaxc» MMEET MecTO JuHeHHas 3aBH-

CUMOCTb  fyaxe OT 8. B rtabuune IV ceegensl 3HaueHMS 8yuxc, SKCTPANOIMPO-
BaHHble K 8 == 0, an% narexca F M pasaH4HbIX A

Ta6bauma IV

A B Mz B, axe D B mu
436 117,5 347
546 141,3 355
578 151,6 356
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B tabmuue V cBezeHb 3HAYeHUSA Oyaxe, SKCTPANOIHMPOBAHHBE K 3 == 0 aas
PasIHYHBIX JATEKCOB H A =436 ay.

Tabaunma V
Jlatexc O:Aaxc D B amp
D 134,6 298
E 126,3 320
F 117,5 347
G 94,6 472
H 95,1 468
I 92,8 487

B sTux e Tabimmax ykasaHbl 3HadeHus D, BBUHCIGHHBIE M3 H3MEpEHMA
Ouaxce PA3MEpH YACTHII ONMpeAendanch crepyoumMm o6pasom. JHomycrum, uto
Yy HaC UMeeTCsl IBYMepHasf KPHCTaJLIMueCKasd CTPYKTYpPa M3 INIOTHO YNaKOBaH-
HbIx mapoB auamerpoM D. Paccrofinme MeXJAy COCeIHHMH pPHAAAMH IIapOB

V3
d:—ﬁ_ D. Torpa wmbei umeeM pByMepHYR auddpaxuuosHyn pemérky, U

ycioBHe MaKCHMyMa MOKET 6BITH 3a[MCAHO B BHAE -

IS
zld—:cosﬁ—cos 0 —3),

rie m — nopsAnoK cmektpa. Ilpu 8—»0 gag m =1 nmeem:

A
]
v 3sin? 5
QueBUIHO, YTO HTOT METOJ NPHMEHHM JJf 4YacTHI, DPa3MEpPEl KOTOPBEIX JAexar
B uHTepRate (Aaam k=436 ap) 254 € D < 508 My
ABTOpH OTMEHAIOT, YTO BCREACTBHE GOJbINOH OAHOPOAHOCTH WACTHH HO
pasMepaM HMeeTCs! BO3MOXKHOCTh U3TOTOBIEHMS TakuM 00pasoM XuddpaxnyoH-
HBX PeméToK. IJTO MOXKET ObITh JOCTHTHYTO MYTEM METAaNIM3NPOBAHHA BhI-
CymieHHOH NJEHKH JaTeKca WIM CHATOR ¢ Heé pemmku. IlpenMymectBo Taxoi
PEIIETKH OHM BHMAST B 3HAYHTEABHOM OCHA0JEHHH «AYXOB» M PacTArHBaHHH
CMeKTpa TEpBOro HOPAAKA HA Bech HHTEPBAl YIJOB (BLIEACTBHE MAIOCTH d).
BumecTte ¢ TeM aBTOPbl OTMEUAIOT, HTO O HEACHBIM MOKAa IPHYMHAM XH(-
($PaKIHOHHBI CIIEKTP 0KA3a/csl COOTBETCTBYIOMMM ABYMEPHOH CTPYKType, TOTAa
KaK B AeHCTBUTENbHOCTH INEHKA MMeeT TPEXMEPHYI0 KDHCTAlJHIEeCKyl CTPYK-
TYpY M CAeIOBaiO Obl OXHIATH BHINOJHEHHS yCiOBHA Bparra. ABTOpH moua-
raioT, 4T0 5TO MOXET GHTh OGBACHEHO GOJBIIMM KO3(MUUHMEHTOM paccesHHS
4aCTHI, BCIELCTBME UYero ad(eKTHBHBM OKAasSHIBACTCH TOABKO MepBbl CIOH.

OTMeTHM, UTO 3HAUMTEAbHbIH (OH, HAGMIOJEHHBE aBTOPaMM, MOXET OHITb
00bACHEH MHONOKDaTHBIM PacceaHHEM.

D=

- I'. Pogen6epe
LUTHPOBAHHAS JIMTEPATYPA
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3. Cu., Hampumep, K. C. 1Ll u ¢ p 1 H, Paccesnue B MyTHHIX Cpefiax, [ocTexusaar,
1951. - -
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MUTPALIMS SHEPTHUA B MOJIEKYJIAX BEJKA

MexMoteKyIApHan MHTPanuA >HepriH B OHOJIOTHYECKHX CHCTEMAX YCTaHOB-
fieHa B LedoM page caydaes, Kpurnuecknfi 0630p oTHocsmIMXcs CIOfA HAAHHBIX
MOXHC HaliTH B obcroarenbHoll cratbe A. H. Tepemunal. Uto xe Kacaercs
BHYTPHMOJIEKY/ISPHOA MHTPAIAH YHEPTHH B MOJIeKysiaX GMOJIOTHYECKOTO 3SHade-
U M Ipexie Bcero B Oeskax, TO HMeBIIMecd A0 CHX NOP HEMHOTOUHCJEHHbIE
AaHHBle HeMb3sl OLJIO CUHTaTh 0COGeHHO YOGeAHTENbHHIMH. B OLHOM ONuiTe 2 H3-
Mepsicsl CHEKTP MHHAKTHBH3AUMH (epMmeHTa ypeasn. Ilociennss cocTORT H3
GeIKOBOH KOMNOHEHTHl M aKTHBHON, TaK Ha3bBA€MOH NPOCTETHUECKOH TIPYIIH,
(IpHYEM CIEKTPH RNOIJIOMEHHS STHX XBYX KOMMNOHEHT OTIHYAOTCA APYr OT ApY-
ra. MaMepentie cnekrpa AefCTBUS MHAKTHBH3AlMH II0KA3aJI0, YTO OH CXOJEH CO
CTIEKTPOM IOTJIOLIEHHS, YTO O3HAYaderT, YTO KBAHTOBH BBIXOJ HE 3aBHCHT OT
AMMHE BOJIHHEL pajHanud, JTH LaHHHE PacCMaTPHBaJHCh MX aBTOPaMH Kak J0-
Ka3aTeNbCTBO INepeXofia JSHEPruH, NomIomaeMod GeJKOM, K TNPOCTETHHeCKOH
rpymne, INOCKOJNbKY HIJSi MHAKTUBH3aUHH (epMeHTa [OMKHa OHTb NOpaeHa
MMEHHO 9Ta TPYIna.

B mBYX Apyrux omnHTax 34 HccaeNoBajscsl CHEKTP KHCCONHANMH KOMIVIEKCA
oxucH yriepona u Genaka. B Gojee mosgmeil paGoTe* HCHONB30BAJICH KOMILIEKC
CO; — Muorano6un, PepMent MHOIJIOOMH COCTOMT K3 OelKa W TPYNIBI [eMHH.
Oxnch yriepofa cBs3bBaeTcs C IeMHHOM ¥, CIeJOBATeNILHO, HJS AMCCOIMALHE
sHeprus JoJKHA ObITh NepefaHa 3Tolt rpymme. OKasanoch (Tak Xe Kak B pa-
6oTe 3), YyTO B MHTEPBaje NOIVIOMIEHHS H3JIyYeHHs GeJKOM K TeMHHOM KBaATO-
BHfi BLIXOJ HE€ 3aBHCHT OT JAJMHL BOJHHL,

Takum o6pasoM, MOXHC ObIO IOyMaTh, 4TO 3SHEPrHsd, NOrJomiaeMas Oen-
KOM, Tiepefaércsi reMHHY, B KOTODOM HeNOCPeJCTBEHHO H NPOHCXOAMT aKT AuC-
CONMAL KU,

A. H. Tepeunn u A. A. KpacHoBckuil 8 yKaswHBaJH, YTO OIBITH 1O JHCCO-
uHanuy KoMmmiekca ¢epMeHT — CO, He NOKA3HBAKT HAJHUHA MHIDallU¥ DHEp-
[HR 2JeKTPOHHOro BO3OYy#JAeHHs oT 6eNKa K TeMHHY, TaK KaK 3Heprusi Takof
JIHCCOMHAIMYE HACTONBKO Majna (~v15 KKa4) 7O CPaBHEHHIO C PHEPrueil HOINo-
maemoro keauta {~90 xxa4), YTO IWCCONMHALHSA HAa CAMOM Jele Moxer OniTh
BHI3BAHA TEPeXOfoM YaCTH SHEPTHH 3JEKTPOHHOrO BO3GYKIEHHSA B BHODANUOH-
HY10 SHEPrHio MOJeKyJn, Takod «BHYTPeHHHi Pa30rpeB» MOJEKYJIH C HepeHo-
COM 3aMETHOH HOJIM 3HEPTHH C ORHOTO MECTa MOJIEKYJH B JPYroe O0cCoGeHHO
BepOsdTEeH B MOJEKYJaX, HMEOHINX CTPYKTYPY, MOAOOHYIO CTPYKTYype GeJKOBHIX
wmosekys. Ilo MHeHWIO YKa3aHHHX aBTOPOB, NePeHOC KBAHTOBOH 3SHEPrHH BO3-
Oyxnennsi Ge3 CyUIeCTBEHHBIX NOTepb Oh1 OB ROKas3aH, ecnu OB yZamoch 06-
HapYyXKHTb CEHCHOMJIHM3HPOBAHHYIO (IIyopecHeHNHIO ¢HUKCHpOBAHHOH Ha Oelike
MOJIEKYJH TON HeficTBHEM cCBeTa, MOTJIOMAeMOro GelikoM,

B pedepupyemoit cratpe® coofmaercss ¢ BRINOJHEHHH NOXOGHOTO OMBITA.

OG6berTOM HCCJICOBAHHS CIOYXHT rojyboli xpoMomnporeun (coelunenune Gen-

ka ¢ xpomodopoM) GUKONHAH.
*  OmnweT CBOZMWACA K MCCIeJOBAaHHIO cHeRTpa lefictBus (JyOpPecUeHHUH INpH
oONyueHHy pacTBopa (HKOUHAHA YAbLTPAGHONETOBRIMH JYUaMH B Ipefenax oOT
254 no 405 my. CpaBHeHHE 3TOrQ CHEKTpa AeHCTBHH CO CNEKTPOM TOMVIOMIEHHA
¢uronHaHEa NOKa3aNo, UTO B YKa3agHOM HHTEPBale IJWH BOJH OTHOCHTENBHBLIH
KBAHTOBHIH BBIXOX (JIyopecreHIN# ¢ TOYHOCTHIO Ao 10%0 ne 3aBHCHT OT IJIHHH
BOJHBI BO3OyXpuamouiero cBera., Pasfenbnoe cHATHe KPHBON Iomoulenus Geska
u xpoModopa mokasano, uTo npu 275 M+ oxono 46%. norsomeHus oGyciaoB-
JeHo GenkoM H ocranbHble 54%0 — xpoModopoM. BemoK COBepIIEHHO He HOTJIO-
maer ayun ¢ A =320 mp.

Taxum o6pasoM, NoJydeHHBIe JaHHBIE YKASHBAIOT, YWTO JYYH, NOTJIOMAaeMEe
GeKOM, BHI3HIBAIOT (JIYOPECHEHIHI0 ¢ TOH Xe 3(h¢eKTHBHOCTHIO, 4TO H JyuH,
NOroNaeMbie caMuM XpoModOpoM. BecbMa BaXKHHM fABJSEICA TO OGCTOATENb-
CTBO, UTO TIOJYUeHHBIe JaHHBIE JOKA3BIBAIOT MepeHoc GONLIIHX MOPUMA SHEPrHUH,
KOTOpHI® BO BCAKOM ciyyae He MeHbllle SHEPTHH KBaHTA KpacHofl duayopecuen-
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uup GHKOUMaHa (MakcHMYM ¢wiyopecueHuuu Haxogures npu 610 as), Becs-
Ma BEPOSTHO, UTO NPAKTHUECKH BeCh YJbTPA(HONETOBLII KBAHT II€PEHOCHTCH
Ha XpoModOp, B KOTOPOM M IPOHCXOAUT KoHBepcHs B KpacHuili xBaHT. C ApY-
roit CTOpOHHI, TaKXKe BO3MOXKHO, YTO A0 XpoModopa KOXOAHT JIHIL YacTh 3HEp-
ran yapTpaduonerosoro ksanta. [pefcranaser Gonmpimofi umTepec BHACHHTD,
Kakasg M2 3THX BO3MOxHOCreli uMeer Mecto. OXHAKO 3TOT BONPOC HE MOXeET
Guth peli€H Ha OCHOBAHHH JAHHBIX, MOVIYYdeMHIX B paccMaTpHBAEMOM OIBITE.

Jl. B.
LINTUPOBAHHAS JIUTEPATYPA

A.H Tepernsn YPH 43, 347 (1951).

F. Kubowitz, E. Haas, Biochem. Zeits. 257, 337 (1932).

O. Warburg, Angew. Chem. 45, 1 (1932).

T. Bicher, J. Kaspers, Biochim. et Biophys. Acta 1, 21 (1947).

A.é—l. Tepeuun, A. A. KpacuoBcku#, YOH 37, 65 (1949).
a

«AKCHKOHOBAS1> OIITUKA

TepMHHOM «aKCHKOHBLI» OfbenuHAeTcs HIHPOKI'II’I Kjacc ONTHUECKHX IJneMen-
TOB, HMEIOIIHX OCEBYI0 CHMMETPHIO H MAIOIHX MHOXECTBEHHLIE Haot’)pameﬂun
TOYEYHOro HCTOQUHHKA, pacnoJaraiiliuecd BAONL OCH 2uIeMeHTa. Teopus! TAaKOTO |

TREMENT”
e
SUHIL!

Puc. 1.

poia ycrpolicts ell€ COBEpLICHHO He pa3paboTaHa, 3a MCKIIOUeHHEM HEKOTO-
PHX WUaCTHHX CAYYaeB -— CKaXeM, SOHaMbHOA pemdrku. Bmecre ¢ Tem oux
HeOJHOKpATHO NIPHMEHSINCh Ha mpaktike. B pedepupyemof cratbe Aenaer-
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c# IIONBITKA BEIACHHTH HEKOTOpPHle ofllue CBOHCTBA YOTPOHCTB 3TOr0 THIA H
HAMETHTh NYTH HX npHMeHeHud *). OnHako aBTOp, N0 CYINECTBY, OTPaHHYH-
BAGTCH TOJBKO «FPyCHIME» aKCHKOHAMH, B KOTOPHIX HHTeD(EepeHIHOHHbIe
SABJEHHY He HMEIOT 3HAUEHHd, OCTaBAsfd B CTODOHE BONPOCH, CBA3AHHEIE
¢ AaKCHKOHAMH THIIa 30HaJbHOR pemrétkn. TeM He MeHee CTaTbs NPEACTaBJIAET
OUeBUIHEIA HHTEpec, HOO HaNpaBJseT HCCAENOBATENLCKYI0O MEICIL B HOBOE,
emE He H3BeJaHHOE PyCio.

AxcuxoHOBas ONTHKA IIpeAcTaBaser co6ofi MpeloMIAIIHe WIM OTpaXKaw-
1He IIOBEPXHOCTH, 06pasoBaHHbIe BpauieHHEM BOKDPYT OCH HEKOTOpPOil, Booblie
roBOPA NPOM3BOJIbHOH, KpmBofl. ITpocTeflinM aKCUKOHOM SABJISAeTCS KOJbLEBAS
Anadparma, Hamejmas cefe MIMPOKOe TPUMeHeHHe Kak B (ha30BOf MUKpPOCKO-
MY, TaK ¥ B paAxe Apyrux yerpodcrs. Habop Takux XOJbHEBHX aAKCHKOHOB
ofipasyer, KaK H3BeCcTHO, $a3oByl0 mIacTHHKY. HeficTBMe TaKOro poia akKCHKO-
HOB CYHIeCTBEHHO cBf3aHo ¢ AMdOpaKUHOHHBIME siBiennamu. Ojmako, Kak
HeTPYAHO BUIeTh, HAJHYHe IOCAEIHHX He SBJASeTCS HeoOXOXMMHIM. B uacrao-
CTH, UUPKYASPHOE OTBEPCTHE MOXKET GhITh 3aMEHEeHO TOPOUAANABLHOH JWH3CH min
TOPOHIAJEHOH BHIEMKOR B IpospayHofl minacTHHe, B 3ToM cayvae Jeficraue
aKCHKOHa OyZeT oﬁycnomeﬁo He auddpakvuell, a mnpenomienueM. Touxo
TaK JKe, eclH Ha CTEKISHHBIA MHCK HaHeCTW WHPKYISPHHE IapanuHsi (cka-
weM, NpH NOMOWK  HaXAauHOR 6yMara), TO TOJIYUMICA HEeKOTOPHIH aganor
30HANBHON IMIAacTHHKY, HO Auddpakuns OyAeT 3aMeHeHA 3Jech paccesHHEM
Ha NapanuHax.

J1s Toro uToOE BBHISICHHTL TPHHIHI HefCTBUS AKCHKOHOB, PACCMOTPHM 3Je-
MEHT [JIMHH TOPOHAANHHOR JMH3HL, HA OCH KOTOPOH pacnojiaraercsi Mankl cBe-
Taiufica nuek abed (puc. 1). aﬂeMEHTapHaH IWIHHAPHUECKAS JIHH3A IDOEK-
THDYeT 3TOT JMCK Ha 3KpaH B BuJie CBeTION NoJoce c¢’d’, pasmepsl KOTOpOH
ONPENeNsIoTesT pasMepaMy HCTOYRHKA abcd, CBOACTBaMY JIMHSH M PACCTOSHHEM
BO »KpaHa. OfHako Taxas CBemias NOJOCA TEPACEKAeT OCh JMHSH B HEROTO-
pPOM HEHTepBasle PACCTOSHWE 7 OT Iy u JO Fwawer Pa3iHufble 37eMeHTH TO-
pouianpHOR JMH3K OyAyT 06pasoBEIBATH IHOJIOCH], MMEWINHE Das3IHUHLIe Ha-
IpaBJeHHs], HO TaKkKe Ilepecekallie 0Chb B TOM Ke HHTEepBaJe PacCTOHHH 7
CoBokynHOe HeficTBHe BCeX S/EMERTOB CBENETCS K B3aHMHOMY HAIOMKEHHIO
CRETNBIX NOJOC, T. €. HX B3daHMHOMY VCHJEHWIO B OKPECTHOCTH ocH. B pesyus-
Tare BIOJMb OCH HA YUaCTKE OT Fymy IO Fua ¢ IHOAYUHTCS SPKO OCBeIIEH-
Has® o6sacte (cToNf) — H30GpaxeHHe MCTOUHMKE, OKPYXKEHHOE BHAUHTENLHO
cnabee oceeménHo#l obnacTeio noayrerd. Ilomepeunsie pasMepsl nsoOpazkeuds
ONpenensIoTCs MHPHEOH fOJOCH, JaBaeMO# ONHHMM 37AEMEHTOM MAAWHL JHHU3H,
T. €. MPJIMBLIM TIPOEKTHPOBAHMEeM pasMepa ab Ha 5Kpad OTHOCHTEJIBHO JIeMEeH-
Ta JUESH KaK TOYEYHOTo OTBEPCTHIL.

AnanoruyaeiM GyZer [IeiicTBHe M aKCUKOHOB JDPYTHMX THUIOB, MOKA3aHHBIX
ra puc. 2, Tagum ofpasomM, Haubojee CYMECTBEHUWM NS AefCTBHA AKCHKOHOB
ABRJSETCS TO, YTO OHH IIPEfCTABIAIT co60d GUrypsl BpalleHHs.

OrMeTHM, YTO OCBEMEHHOCThL IOJIOCH, CO3J2BAEMOH OTHUM 3JIEMEHTOM aKCH-
AOHA, MeHsleTCs N0 €€ IMMPHHEe NTPONOPHHOHATLHO JAJIHHE COOTBETCTBYIOUIEro ce-
uwenns ueroummka. ITosToMy sapxocth H3oOpamennda yOuBaer OT UEeHTpa K me-
pudepun,

OcoGeHHoCTbi0 aKCHKOHA fIBJsSleTCA TO, 4TO, ONHOBPEMEHHO ¢ HabopoM AeH-
CTBHTEJBHEIX H300pameHuy MCTOYHHKA HA ocH, OH ofpasyer KoJbleoGpasHoe
MPEMOe w30OpakKeHMe HCTOUHWKA, TPHUEM TIONONEHHE M PA3MepH 3TOTO KOJNb-
1eoGpasHoro H3oGpakenus 3aBUcAT oT GOPMBI akcHKOoHHON mnoBepxHocTd. He-
TpyAHO yBenuThesd, UTO OCBELIEHHOCTh HA OCH, B HEKOTOpOoH Touke P (puc. 3),
nponopuuonaisaa 27RTHB, the B — AprocT« HCTOUHHKA, R — yivioBo#l pamuyc
€ro kodnneofpasHoro nso6pa>xeﬂm ¥ T — yrnoBas mupuHa sToro H3obpaxe-
HHSl, €CNH OHO paccMarpusaerca M3 Touku P. Orcioma crexyer, uto OCBe-
mBRHOCTD H300paxeHHss Ha ocH (B Touke P) yGniBaer oGpaTHO NPOHOPHHO-

#) J. H. McLeod, JOSA 44, Nt 8, 592 (1954).
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HAJBHO DACCTOSHHIO TOUKH P 0T KoableoGpasHOrc H306Dpa:KeHHs HCTOUHHKA
BMecTe ¢ TeM OcBeIl€éHHOCTh BO3pacTaeT NO Mepe BO3pacTaHMsl YIVIOBOTO yBe-
JIHUEHHS! KOJBIEBOTO H300pakeHus: MCTOYHHKA

Ecan pasmepn u306pameHHsl HCTOYHHKA IIPEBHINAIOT pasMepn Auddpak-
HHOHHOTO KDyXKa, TO yrJjopas mupHHA T KoabueBoro H30o0paxKeHHd, a CIeLo-
BATENbHO, M OCBEelIEHHOCTh H3a0paxkeHMs B P, nponopuuoHaibHa IHAMETPY
HCTOYHHKA OTOT BHBOJK, KaK YTBEDKEAeT aBTOP, NPOBEPEH SKCIepPHMEHTAIBHO

,! /P\
L/

= =

% LT LAES AL SIS SILIIESD,
‘

H ¢
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“

Puc. 2.

B cryuae, ecin pasMepnl H300pazKeHHs MeHblle pasmepos AnddpaknuonHoro
KPyXKd, TO, KaK YKashBaeT aBTOp, CIeAyeT OXKHIATh MPONOPIHOHANHHOCTH
ocBeméHHOCTH B Touke P Tpernefl cremeHM QHaMeTpa HMCTOUHHKA.

HawnGosee nNpoCTHM € TOUKHM 3pPEHHs H3TOTOBJEHHMs M, o MHEHWIO aBTODPa,
paufonee NMEPCHEKTUBHLIM M3 AKCHKOHOB SBJAETSA KOHYC € NPAMOJIHHEAHHIME
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o6pasylomumu (cM. puc. 3), Msobpaxenne, napaeMoe KOHYCOM, IpGCTHpaercs
OT HyAs O HEKOTOPOTD MaKCHMyMa, ONpefielineMoTo KaK pasMepaMH KOHYCa,
TaK U TOJOMKEHHEM HCTOYHHKA. DTO M300paienHe (HCKJOYas ero KOHel) cBO-
6omEo OT XpoMatnueckoil adeppausu. Ecau HCTOUHMK HAXOAMTCd B OecKoHed-
HOCTH, TO OCBENEHHOCTb H306payKeHHs He 3aBHCHT OT NOJOXKeHHA Touku P.
BMecre ¢ TeM pasMephl M300DAXKeHHs YBEIHUHBAIOTCA [0 Mepe YMAJeHAs OT
KOHyca, B CBA3H € UeM YBEJMUKBACTCA W TIOJHOE KOJWIECTBO IHEPTHH, CoOH-
paeMoe B H300paXkeHHA.

dupdpakuuonnrle sSBJAEHHS CKAa3HBAIOTCA TOJABKO B TOM clydae, ecllH KOHYC
BRIIOAHEH MHOCTATOUHO TIMaTeabHo. Ilpu 3ToM  AuddpaknuvoEHas KapTHHA,

P
>

\% h

&y

Puc. 3.

OoKpyXawias H3o0pameHye, OKa3mBaercs OUeHb OTYETNHBOH M HaGmiomaercs
HA MCKAIOYHTENIBHO GOJBLIMX PACCTOSHHAX, H3MEPSIEMbIX MHOTHMH METPaMH.

Ha puc. 4 nogasana ONnTHYeCKasA CXeMa 3PHTETbHOH TPYOH ¢ OGBEeKTHBOM
H3 JBYX KOHYCHHIX AKCHKOHOB M OOCEBIKHOBEHHEIM JIHH30BBIM OKyJspoM. Hanm-
YHE BTOPOTO aKCMKOHOBOTO KOHyCa BeN€T K MBMeHEeHWIO YIJIOBOTO Auamerpa R
KoJiplieroro  M3o0paxenus or § K Y, HO He CBS3aHO C H3MeHeHHEM YIVIOBOH
Tomuuun I 910r0 H30GpaxmeHHa (ecaH O Ha MecTe BTOPOTO aKCHKOHA OBlIa
aunsa, to T usMenmiocs Ownl nporopuroHadasHo R). Ilostomy B ommume ot
JINH30BOTO OOBLEKTHBA YMEHbIUICHUE OCBETIEHHOCTA TPONOPHMCHAJNLHO He KBajl-
party, a ueppofl cremenu JUHEHHOTO YBEIHYEHHS BTOPOro AKCHKOHA, ABTOpH
co00maloT, YTO 3TOT BHIBOA MOATBEPXKAEH 3KCIepPHMEHTAJNbHO.

s h‘\\ i W&a
S

Puc. 4.

Ecnu ofa axcukona ORMHAKOBHIE, TO YIVIOBOE YBeJIMUEGHHe, JaBaeMoe TaKOH
CHCTEMO# ABYX 4KCHKOHOB, BCEr/la PABHO €fMHHI'®E HE3aBHCHMO HHM OT pac-
CTOSIHHSI A0 00BeKTa, HU OT PAacCTOAHHA AO TOYKM HAGHIONEHUS — BXOAAIIHS
¥ BHIXOASIIME JAYYH NapajieasEn APYT Apyry. OmHako npH CIMIIKOM GOJAbITHX
paccTosiHuAX ¢ MCTOYHHKA (B OJHOM H3 ciydaeB oOkoio 6 #) wuaolpamemde
BEIPOXKIAETCS BCIAEACTBHE BJHAHMA BEPIIHHL Kouyca, Ilofie speHust mpu Bcex
PACCTOSHHAX OT O0bEKTa COCTABJMSET OKOJIO 2 MAM.

OcoGenHoCTbIO 3PUTENbHOA TPYOHl ¢ KOHWIECKAM AKCHKOHOM BMECTG OGBbex-
THBA ABJIACTCA BOSMOMKHOCTs ONHOEPEMEHHOTO BHIEHHS HECKONLKAX HCTOURW-
KOB, HAXOAJALIMXCA Ha OCH HA DPASJHYHEIX DACCTOSIHYAX.

Konnuecku#t akcHKOH MoOMer GHTb HCTIONBG30BAH TAKKE B KAuecTSe IpO-
xmexTopa. Il 5TOro HCTOURHK CBeTa cAelyer NOMECTHTL G/H3 HaHBOJBIIEre
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(DOKYCHOTO DacCCTOSIHHSI aKCHKOHOBOTO oObexTHBAa. Ilpu 3TOM OyZer mojy-
4aTbCsl M300pakeHHe B BUfie TOHKOTG CTON0A, TSHYLWIErocd B GeCKOHEUHOCTb.
Ecnn  MCOAb30BATH OJMH AKCHKOH, TO H306pakemwe OyneT HWMeTh BOJAM3H
OYeHb MajJ0e CeUEHMe, NIOCTEIEHHO YBelHuMBaouleecs ¢ paccrosmweM. Ilpu
HEYX ONHHAKOBHIX AKCHKOHAX ceueHHe H306pakenvs we GyHeT MeHATECA C pac-
CTOSIHHeM, HO OYAST BEIPOXKIATHCS NPH PACCTOSIHMAX, NPEBHIIAIONIHX HEKO-
Topeili  nmpefen. OXHAKO ecin [BA KOHHYeCKHY AKCHKOHA Majlo OTIMYAIOTCHA
Lpyr or Apyra, NpuuéM AKCHKOH, PaCHOJOXKEHHHH GlHie K HCTOUHHKY, MMEET
GonpbmIHA YTOM NMpPH BeplluHe, TO JYY MOMeT NPOCTHpAThes HA OOmbIIHE pac-
CTOSIHNS, JHIIL cl1afo BO3pacras B CeUeHUH,

Ecnu xoHMyecKasi MIM TNJIOCKas IIOBEPXHOCTH CTEKASHHOTO KOHHUECKOTO
2KCUKOHA MeTA/IIH3HPOBAHEL, TO HCTOUHHK H €ro H3o0paKeHHe MOTYT OHITh
COBMeLIeHsl IIPY NOMOINM NOJYNIPO3PAUHOTO 3ePKaja HIW 3epKana C OTBep-
cruem (puc. 5) npu moGHX PAcCTOSHMAX OT aKcHkoHa. [Ipu 3TOM pasMepnt
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Puc. 5.

aughpaxuHoHHOR KapTHHB TAKXKe He 3aBHCST OT paccrosHus. OcBeméRHOCTH
uzo6paxeHnuss o6paTHO NPONOPIHOHANLHA IHEPBOH CTENeHH PACCTOAHHA BOIeH-
CTBHE TOr'0, YTO YIJIOBOH AMaMerp KOMBIEROro H306paiKeHusl OCTAl@Tcsl NMOCTOSH-
HHIM M OT PaCCTOSHHA 3aBHCHT TOJABKG €ro yrjosas Tonmuna. HsoGpaxenwue,
NCJiyuaeMoe TP [HOMONIM KOHHYECKOTO OTPaXkaTeJIbHOTO AKCHKOHA AMaMeTPOM
8,75 cm ¢ MakcuMaabHBIM QOKYCHBIM paccTosiHeM 18 u Moo BO BCEM 3TOM
METepBAJE PACCTOAHHH GHITh JOKANM3OBAHO € TOUHOCTBIO 10 1—2 HauH BOJH.
Tloao6uo OOLIYHOMY aBTOKOJUIMMATOPY TaKOe YCTPOHCTBO MOXKHO HCIOJIb3OBATH
Ansi (QHKCUPOBaHHs NEPIEHAHKYJASPHOCTH 3ePKaja K HaNpaBICHMIO JIyua.

Kak sIBCTByeT M3 CKA3aHHOIO, AKCHKOHOBAsA ONTHKa ofJjiajfaer pPsALOM HHTe-
pecHbiX OcOGeHHOCTEH, 3acTyXHBANIIHX BHUMAHHSA M MOTYIMHX OKa3aThCA MO-
Jie3HHIMH IIpw DEIUeHNWH HEeKOTODHIX ONTHYecKux sajad. Bmecre ¢ TeM oueBmn-
HO, YTO OpeXIe ueM OHa cMoXeT Halitu ceGe NpHMeHeHHe, HeoOXOXUMNI 00-
UIHPHBIE HCCAELOBAHWS W CO3[laHMe OTCYTCTBYIOMed TOKa HONHONEHHOHR TCOPHH.
Teopernueckie e COOGPAMEHHS, DPa3BHBAEMBIe aBTOPOM, HOCAT MCK/IIOUH-
TeNIbHO NPHMHTHBHBEIE u Trpy6o KauecrBemHHII Xaparrep. Ciaenyer oTMeTHTb,
YTO aBTOP OGXGAMT MOMUaHHeM Uensifi paj BaXHeHMINX NpHMeHeHHH aKCHKOHO-
BOH ONTHKW, B WACTHOCTH, HAIPHMeD, OTPANKATENbHBIX JIOALIX KOHYCOB W Chep
THIA NMOKA3aHHEX Ha pHC. 2, e, %, 3, U, OTPaXKATEIbHEIX KOHYCOB JJisl paccMa-
TpHBAHHs BHYTPEHHHX C(EDHUECKHX IOBEDXHOCTeH H, IJIaBHOE, BCeX YCTPOHCTB
THIA 30HAJLHOH IMIACTHHKM.

Bes paccMoTpeHisi BCeX 3THX Pa3HOOOPa3HEIX YCTPOHCTB ¢ eNHHOH TOUK®
3peHHs BPSL JM MOKHO OXHJATh cephésublX ycnexos. Onmako yxe cam daxr
npoGyXIeHUs MHTepeca K YycTpolerBaM TONOGHOrO THOZ — 3acHyXKHBaeT
BHHMAHHS.
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