Ipunoxenue *

NHHOBAMOHHBIN MOAXO0/I NOXH PEJIATUBUCTCKOMN IJICKTPOIM-
HAMMKH U PAAMOIICKTPOHUKH, BCKpPbIBAIOIU (pyHIaMeH-
TAJIBHYI HO3UMUEHOCHIb IKCIIEPUMEHTOB TUIA Malike/bCOHA

11.1. Mudhwir n100eit, nurxozoa ne uzmepasuux na urwmepgepomempe Maiikenvcona.

[1.1.1. Cocmosnue npobremst. PactipoctpanéHHen il 3 MugOB, UIYIHA OT ca-
MOro MamKeNnbCoHa, MOAXBAYEHHBIM 3aTeM OWHINTEHHOM M KYyJbTHUBUPOBAaHHBIM €TO
nocnenosarensiMu B 20-oMm Beke npu yTBepkaeHnn 'Henpexomsamen pom” CTO n OTO
B pa3BUTUM (U3MKH, SBISETCA 0OBsABICHUE "ompuyamenvsHocmu' onbIToB Malikelbco-
Ha (sx00bI He OOHapyX)HBaroUMX 3up). Bce HEypsIULIBI CTAHOBIEHHUS METOAMKU KC-
NEPUMEHTAIBHOTO OOHapy>keHus 3(pupa (HauaBimecs B 1881-oM roay ¢ npyUHIMITUATb-
HOT'O HETIOHMMaHWs1 MalikeIbCOHOM HjieM MakcBeria, BhIcKa3aHHoi B 1878-om romy, o
BO3MOKHOCTH CO3/[aHUsI TAKOW METOJIMKH) CBEJIMCh K CIIOPHOMY (€CIM HE CKa3aTh —
OLIMOOYHOMY) TOJIKOBAHHUIO TPHHIMIA JICHCTBHS NpuOOpa, peaM30BaHHOIO, KaK M3-
BECTHO, MaMKeIbCOHOM B BHJE MOBOPOTHOIO KPECTOOOpa3HOrO HMHTEpdhepoMeTpa
(ITKN). Bee tpu cBoiictBa npudopa: "nosopomusiti", "kpecmoodpasnvui" u "unmepghe-
pomempuyeckull COCTaBISIIOT SIIPO Uien MakcBeia 0 BO3MOKHOCTH TIOCTpoeHus "ae-
Tekropa 3¢upa". Ho aBTop mnen (reHuanbHEeHIMi U3 KUBIIMX Ha 3emiie mpodeccuo-
HAJIbHBIX (PU3MKOB) CKOPONOCTHAKHO ymep B 1879-oM roay, a ero uaero B3sics BOILIO-
IIaTh B MeTaJUie "HeMPOQECCHOHATBHBIN" (PU3HK.

CBo¥icTBO "no6opommbIi" BBIABIAET METOJOM TEXHUYECKOM Bapualu 3(pupou-
HAMUYECKYIO0 aHU30TPOITUIO CKOPOCTU PACIPOCTPAHEHUS CBETA B MIPOCTPAHCTBE, BCEr/Ia
COZIEp’KallleM B HA3eMHBIX MJIM OKOJIO3EMHBIX Cpe/ax MOJSPU3YIOLIMECS YaCTULbl Be-
IECTBa, OOpasyloUMe Ty WIA HHYIO MOJBMXKHYIO WHEPLUAIBHYIO CUCTEMY OTCUETa
(UCO). deno B Tom, uto UCO — 310 HE MaTeMaTHUYECKUii OOBEKT, & OPraHUYHBIN y4a-
CTHHK Ipoliecca JETEKTUPOBAHUS YKa3aHHOM aHU30Tporuu. B oTcyTcTBHE B IIpOCTpaH-
CTBe yacTul] (TIoKazaTesb npesomieHus #=1) paBHocuwibHO oTcyTcTBUI0O MCO 1 camoro
JeTeKTopa peakiwii dhupa. be3 yacturl B ombiTe 1 6€3 y4éTa BIUSHUAS YaCTHIL IPA WH-
TEpHPETALMU ONbBITOB, BO-IIEPBBIX, OTCYTCTBYIOT KWHETUYECKHE PEAKLIMH B CHUCTEME
"y¢up-yacTurpl”, a BO-BTOPBIX, 0€3 YaCTHUI] HE MOXET ObITh HUKAKOTO JIETEKTOpa PeaK-
i, axe ecau Obl peakimu 3upa MCO 6e3 yactuil mpucyTcTBOBAIH [2, 4].

Bropoe KOHCTpYKTHBHOE KayecTBO "kpecmoobpaszuwiii”" co3naét B npudope Mak-
CBEJUIa OPTOTOHAIBHYIO Mapy Jy4ei, 30HIUPYIOIIUX aHU30TPOINHIO CBETOHOCHBIX Ka-
YECTB MPOCTPAHCTBA IMyTEM UX TMPOSIBIICHUSI METOJIaMU "'unmepgepomempuu' — TpeTbe-
ro U3 Ha3BaHHbIX BbIle cBoKMcTB [ IKW Maxkcsenna.

Boznukmee torna, B 1881-om roxy, moHnManue "oTpULIATENBHOCTA" PE3yJIbTATOB
u3Mepenuil Ha ucropuuecku nepoM 1K Maiikenbcona (KOTopoe coxpaHsieTcst 0 CuX
10p) NMOPOMIIO K Havany 20-ro BeKa HUKEM HE JI0Ka3aHHOE YTBEPKACHHE, CTaBIIee, KaK
BUIHO W3 Moel paboTel [37], u3ompénneimm 3admyxaeauemM. OHo copmupoBaio
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MHEHHE, YTO M3BECTHBIC OMBITHI THITAa MalikenbcoHa SKoObI ""He 00HApYKUBAIOT" Mare-
PpHATbHO-CYOCTaHIIMATIBHBIX TPOSBICHUN 3(Upa — 3TO, NEUCTBUTENILHO, TITyOOKOe 3a-
omyxnenue. M3 atoro 3a0myxneHus BbIpociia TpU3HABaeéMass MHOTUMH  YUEHBIMU
runote3a JiHIITeHa 00 OTCYyTCTBUM B npupoie 3upHoii cyoctanimu. [IpaBaa, cam
OuHmTerH mociie 1905-ro romga HacTamBail Ha OOJBIIEM, — OH YTBEPXKJIAl, YTO €ro
oTKa3 oT 3¢upa He TpeOoBas yuéra "oTpUIaTeILHOCTH" OIBITOB MalKeIbCoHa, T.K.
OazupoBalicsi Ha "OYEBUAHOM" TMPHUHITUIIE OTHOCUTEIBHOCTH ['anmiest 1 HeKiiaccude-
CKOW CUMMETPUHU PEIATUBUCTCKUX OTHOIIEHWH MOJBMXKHBIX 00bekToB. He ombIT, a
MMEHHO ATOT MOTUB (110 cyTH, — Mu() i1 OosbimHCeTBa [3-11, 16-21, 26-34, 43] u
CEro/iHs OCTAETCs TIABHBIM PYKOBOJCTBOM B HAyYHOW JESTEIBHOCTH, XOTS HUKTO HE
BBICTYNAET NPOTUB MpUHLMIA "ONbIT — KPUTEPUN UCTUHBI'".

OnHOI U3 MOPOJUBIIKX 3TOT MU( IPUYMH SBJISETCS MPOCTas (ECTECTBEHHAs) He-
TOTOBHOCTB 3KCIEPHUMEHTAIBHON 0a3bl (DM3MKM TOCIenHe yetBepTu 19-ro u Havyama
20-ro BekoB (T.e. "9IMOXHM MapoBO30B") K peanu3aiuy ujaeu MakcBemnia B BUIE YHU-
KaJbHOro Heksaccudeckoro mpudopa (IIKW) nnst oOHapykeHust ¢ ero moMoIibio ca-
MBIX COKPOBEHHBIX TallH NPUPOJbl — KHUHETUYECKHX IPOSBICHUN WHEPLUUAIBHO-
MOJIBIKHBIMU 00BbeKTaMU 3(hrpa. 37ech Mbl CTAIKUBAEMCSI C CIIOXKHOM MTPOOIeMoil pe-
JSTUBHCTCKON (DM3uKu — HE0OXOIMMOCThIO mpu3HaHus MarepuanbHoctd MCO, kak
HEHCTpeOUMOro (pakropa, BHOCALIETO BO3MYIICHUSI B CUCTEMHBIN aHAJIM3 JTIOOBIX 3a-
Jad, B KOTopble BBoAUTCA "MareMmatudeckuid 00bekT" B Buae MCO [4]. B 1881-oM ro-
Iy HayKa He ObLjIa TOTOBA K TAKOMY aHAJIU3y-CHHTE3Y.

JIeCTBUTENBHO, COCTOSIHUE 3HAHUM B Ty MOPY BECbMa CKPOMHO: 3JIEKTpOMAr-
HUTHBIE BOJHBI 1 MHOTME CONPOBOXKIAIOIINE UX ITPOLIECCHl IPAKTUYECKHU HE U3y4de-
HbI; paJOBOJIHBI, PEHTT€HOBCKOE U Y-U3JTyY€HUs, JJIEKTPOHBI, IPOTOHBI U CTPOCHUE
aTOMOB Ja)K€ HE OTKPBITHI; FJIEKTPOHHBIE YCHIIUTENH €I1IE HE N300PETEeHbI; SABICHUS
CBEPXIIPOBOJMMOCTH, CBEPXITPOHUIIAEMOCTH U CBEPXTEKYUYECTH HE M3BECTHBI JAXKE
B NOMUHE (PaHTACTOB; CETOJHSIIHUX PEIICHUN MPOOJIEM BbIIEIECHUS MOJIE3HBIX CHUT-
HAJIOB B YCJIOBUSIX CHJIBHBIX (DIIYKTyallui COCTOSTHUS aTMOc(hephl, BO30YKIAIOIINX
IIyMbI U IOMEXHU Ha MHJIMKATOpax NpuOopoB, B 19-oM Beke el HeT.

[IpaBaa, DUHIITENHH yXe TPOCIBUT CHEIUATIMCTOM MO OPOYHOBCKOMY JIBHKE-
HUIO MOJIEKYJI, B YaCTHOCTH, BO3yXa, U T.J. U T.II. Kak 3TOT crienuasuct no uryMmam
BOCTIPHHSJT TTO3UTUBHBIE, HO OYEHB cabbie peakiuu d(upa B OPOYHOBCKUX ITyMax
npudopa [TKU, Bb1 yBuanTe u3 310k padoThl. C 3TOM TOYKU 3PEHUS TOIBKO U MOXK-
HO TNIOHATH, I0YEMY TEXHUYECKas peam3anus ujaen Makcsesia (1o co3gaHuio "ie-
TekTopa 3¢upa') Obua ocymectsieHa B 1881-om rogy MaiikenbCOHOM HEyIauHO.
OToMy cnocoOCTBOBANM M MPUMUTHUBHOCTH CaMOTI0 HAOIIOJATEIBHOTO Ipolecca,
NPUBS3bIBAIOLIETO IJ1a3 HAOII0AaTelsl K MOJABHKHOMY OKYJISIPY, U JOIYIIEHHUE B aJl-
roputMe o0pabOTKU pe3yibTaTOB U3MEPEHUN IPyOBIX OMIMOOK, CTABIIUX NOHATHBI-
MU TOJIbKO B 20-M Beke. A torna, 3a 20 ner no 1905-oro rona, ciabast mposBiisie-
MocTb 3 dexTa cnpura uHTEpHEPEHIMOHHOMN NOJI0CH Ha (POHE LIYMOB CIIOCOOCTBO-
Basia MOSIBJICHUIO TIPeyOekAeHHs O "MPUHIMITNAIBHON OTPUIIATEIIbHOCTH" OIBITOB
MaiikenbCcoHa, 4TO CTajo IIABHOW MPUYUHHOM O0TKa3a y4€HbBIX OT MpU3HaHUS d(Pupa
peasibHOM cyOcTanIueil. 3To oTOPOCHIIO Ha 1IeJI0e CTOJeTHE (KakK sl Ha/Iet0Ch, TOJb-



KO Ha OJHO CTOJIETHE) CTAaHOBJICHHE B "00JBIION" HayKe 3(UPOAMHAMUYECKON KOH-
LENIUH YCTPOSHUS MUpA.

Takum 00pa3zoMm, KITFOUEBBIE PELLIEHHUS O TOM, YTO K€ BCE-TAKU MOKa3bIBACT MPU-
o6op IIKU Ha cBOEM 3KpaHe, MPUHUMAIH JIIOAU (B OCHOBHOM, TEOPETHUKH), KOTOPHIC
Hukorzna He m3Mmepsuin Ha [IKW peakumii apupa, He BHUKaJIM B TOHKUE JETAIU €ro
npunnuna neicteus (u yacto He Bumenu [TKU xuBsém). Korma Bel mpourére 310
[Ipunoxenue, yBakaeMblid YUTATEIb, U YBUIUTE OYEHD HA/IEKHBIE OIBITHBIE IAHHBIE O
peaxumsix [TKI® Ha s¢up B pasHble BpeMeHa CyTOK M CE30HOB, TO Oy/IeTe MOTPSICEHbI
HE CTOJIbKO (hakTOM MOJHOro HermoHuManus npuHimna aevicteus [TIKM Maiikensco-
HOM (ero-to, HempohecCHOHAIBHOTO (Pr3rKa KOHIA 19-ro Beka, MOXKHO MPOCTHTH),
CKOJIbKO ceronsiiHeil Haykou [10], 3a miedamu kotopoit 20-i BEK — BEK PaIlo3JIeK-
TpoHUKHU. CIEICTBUEM 3TOT0 HEMOHMMAaHM U ctaja "He 3amevyaemas’ 100 set nupky-
JsIMs U3 paboThl B paboTy OecrpeleeHTHO OOJBIINX OMIMOOK B aJlrOpUTMax oOpa-
6otku noyvyaembix Ha [TKU pe3ynbraros.

CBs13aHO 3TO C UCMOJIB30BaHKEM (CM. I1.3.7 OCHOBHOTO TeKCTa 2-10 u3anus [37]) B
MeToauke MaiikenbcoHa [12] HEpENITUBUCTCKUX CXEM CIIOKEHHUSI CKOpoCcTed c'=cEV
AJIEKTPOMATHUTHBIX PEAKIUI B MOJBUKHBIX Cpelax, U3BPaIAOIIMX CYyTh TOT0, YTO Ce-
TOJIHS Ha3bIBAIOT "pESITUBU3MOM"', OYKBaIbHO Ha KOPHIO. Sl TOKa3asl SKCIIepUMEHTAITh-
HO {cM. popmyiy (33,)}, uTo rcnonb30BaHue MaifkeIbCOHOM Cypporarta c'=c+) npuse-
710 K 40-KpaTHOMY 3aHIDKEHUIO CKOpocTH "dupHoro Betpa" mpu oOpaboTKe pe3ybTa-
ToB m3Mepenuit A4,, Ha IIKU no ero dopmysne (33). Tot ¢hakm, uTo yacTuilpl Bo3ayxa B
CBETOHOCTHOM TMpOCTpaHCcTBe pacnpoctpanenus yydeir [IKW oOpasyror ceHcopHbIi
anemeHT [IKW, TpeOyrommii aist cBoero onucanusi npumeneHus: popmyn dpenens-
Makcgemia (33,5), KOTOpble NPaBUIBHO ONMCBIBAIOT PEAKLMH 3(hupa Ha MOCTYNATENb-
Hoe aBwxkeHue vactul Jiyderd [IKM B kocMoce, 10 CUX TOp HE TOHATO COBPEMEHHOU
Hayko# [10]. A Benp Mexanusm cencopHoctu [TIKU k a¢upy oTkpeiT MHOM B 1968-0M
roJly ¥ € TeX Hop ObLIO CENaHO HE MEHEE JIECATKA MOMBITOK €ro MyOIMKaIuy 3TOro oT-
KPBITHSL B IICHTPAILHON HAYYHOM I€YaTH; HO BCE OHM OBUTM OTBEPTHYTHI arojioreTaMu
CTO B coBETCKOE U MOCTCOBETCTKOE BpeMsl 0€3 BHUKAHHE B CyTb JIENa C YIUBUTEIBEHO
eIMHO00pa3HoM (popMymmpoBKoii: "Bamm pe3ynsratel mpotrBopeyat CTO"!?

Jlo Moux skcnepumeHnToB 1968-ro roga coxpaHsuiach moyHas 0€CrOMOITHOCTD
METOAUKU MaiikelbcoHa BBIMTH U3 Kpyra npobiieM HU3Koi yyBcTBUTEIBHOCTH [TKU
C BO3AYLIHBIMU CBETOHOCUTENISIMU JIy4eil, T.K. B HeH (kak u B CTO u OTO) orcyrcT-
BYET cama mpoOieMa mamepuanbhvlx ceemonocumernell BoooOe. Benp 10 cux nop
CUUTAIOT (KCTaTu, U CTOPOHHUKH, U NPOTUBHUKU CTO), uTo (a3oBble 3ana3apBaHUs
nyueit [TIKU (B aTom cMbicie npudopa cyryoo GpazoMeTpudecKoro) OrmuchIBarOTCS 110
KJaccudeckuMm (GopMmyniam c'=ctV, He coaepKalluM XapaKTEPUCTHK OMTUYECKOU
MPOHUIIAEMOCTH CBETOHOCHUTENEH mprbdopa. DopMybl-Cypporarsl "3ApaBoro CMbIC-
na": ¢=cxV npennonarawt, uro [IKW pabotaeT B BO3/IyXe U BaKyyMe OJUHAKOBO, C
TOM JIUIIIb Pa3HUIICH, YTO €CTECTBEHHBINA BO3YX SIKOOBI CO3/IAET U3MEPEHUSIM TOJIBKO
nomexu [8, 10, 14, 15, 48]. A xe nokassiBato, Bcaes 3a OpeHenem U MakcBeioMm,
4YTO B OCHOBE MPHUHIIMIIA ACUCTBUS jaeTekropa 3¢gupa Makcsemna (t.e. [IKN) nexar
MOJISIPUBALMOHHBIE B3aMMOACHCTBHS YacTul] cBeToHOCOB Jyuer [IKW ¢ nemoasmxk-

% 10 He CHOCKA, a MOKA3aTelb 2-I0 mopsaka 3hdexTos o V/c’



HbIM d(upoM, a B Bakyyme [TKU BooOIIE TepseT 4yBCTBUTENLHOCTD K (PUKCAIIMH Pe-
akuuii 3¢pupa. B TepMuHax MarepuagbHbIX YpaBHEHUI MaKcBel1a 3TO 03HAYAET, YTO
B aiekTprudeckort cucreme (€,=1+Ag) ceeronocHou cpenbl [IKU1 otHommenue Ag/e,,
TOXIECTBeHHOE KoodduImenTy "yBireuenns sdupa"=1—n" OpeHess:, OKa3bIBACTCS
onpezensomumM yyBctButenbHOCTh [TKU k adupy.

Henonnmanue Bcero 3toro "MEPTBOM XBATKON'" YIEPKUBAJIO ONBITHI TUIA Maii-
kenbcoHa 90 JIeT y epanuysl pa3peniaroiieil CnocoOHOCTH O0OHapyKeHus caalbIX eap-
monuveckux peakuuit [IKWN na s¢pup. Hukro He moHMMAaN, 4TO eparuyy 3Ty CO3MAIOT
(manékue OT MPUHLIMIHNAIBHO JOCTHKUMOTO ONTUMYMA) €CTECTBEHHbIE Ta00paToOpHbIe
YCIIOBHSI HOpMaJIbHOM BO3AyIIHOM cpenbl Bokpyr IIKU, oGpasyromue "ciydaiinbie"
CBETOHOCHI, KOTOPBIE CO3/IAI0T, TOXKE IO CIy4aro, OTHOUICHHE "CUrHAJI/IIyM'"=n npu-
6opoB [1KU ¢ nnunoit mydeit L=1,0+10 u B unTepBasie "MEPTBBIX" 115l SKCIEPUMEHTA-
TopoB Tex JjeT 3HaueHui 0,1<n<l1,0. Tak nmpomowkanock g0 1968-ro roga, korma s
npuHsIcs 3kcnepumenTrpoBath Ha [TIKW 1 nocteneHHo BbIsSBUI BCE TO, O YEM TETIEPh
nuiry ¢ 3azep>kkoi Ha 30 et motoMy, 4to B "coBeTckoi" Poccuu ormyOnukoBath 4To-
1100 kputudeckoe B oTHOIEeHNH CTO ObLII0 HEBO3MOKHO.

I1.1.2. He nonamas udes npunyunuaivbHou Hadoaodaemocmu 3pupa 8 pamkax
meopuu Maxceenna. Ity uaerw Makcseiut Beickazan B 1878-om roay, HO uepes
roJl, K COXKaJICHHI0, OH YMEp, U YEJIOBEYECTBO MOYTH HA CTOJIETUE KaK Obl MHTEN-
JIEKTYaJIbHO OCHPOTENIO0, OKA3aBIIUCh JIMIIEHHBIM BO3MOXXHOCTH TIOHSATH TalHY
peanuzaiuu "nerekropa adupa”, npeaioxxkenHoro MakcsewioMm. Koraa st amnupu-
YEeCKHU Hallynall moHuManue gusznueckoro npunnumna aevictsus [IKW, nocrenenno
MHE yJa10Ch "0OHAPYKHUTh U JI0Ka3aTh'":

- HECKOJIbKO CMOCOOOB PEBOIIIOIMOHHON MHHOBaIMK yctpoiictBa [TKU, moBsiiaro-
IIUX YyBCTBUTEILHOCTh U PAa3pEHIAOIIyt0 crIocOOHOCTh pasHbix cxeM [IKH ne B passl,
a B (e—1) /(g;—1)~1000 u maxxe OGospliee YMCIO pa3 MO cpaBHEHHIO ¢ obpasiom [TKU
1881-ro roga (rze €. U €, — MPOHUIIAEMOCTH CPABHIUBAEMOI'0 CBETOHOCA U BO3/yXa);

- YTO OMbITHI TUNA MailkeslbcoHa "He OTpUlaTEIbHbI" (4, HAPOTUB, MPUHLIMITUAIIBHO
NO3UMU6HbL B TOM OTHOIIICHHH, YTO BCET/IA JIAIOT HEHYJIEBOUW CIBUT MHTEPEPEHITNOH-
HOM TIOJIOCHI, KOTOPBIN B HEKOTOPBIX CIyYasx HEBO3MOXKHO 3aMETUTh Ha (JOHE IITyMOB).
OTH J0Ka3aTeNbCTBA CTAM BO3MOXKHBIMH, OJarofaps HMCIOJIb30BAHUIO JIOCTHKEHUN
nporpecca TeXHUKU 20-ro Beka U OOJIBIIMX BO3MOXHOCTEM COBEPILIEHCTBOBAHUS ''Nie-
TekTopa 3(upa', 3aT0KeHHBIX B Teopuu MakcBemia, 0OCTyKUBAIOIIEH U HICI0 TO-
CTPOCHHUS, ¥ IPUHLIMIT ICHCTBUS TIKW°.

He menee nnHTepecHa U (GuiaocoPpusi OCMBICICHHUSI OTKPHIBAIOIIUXCS BO3MOXK-
HOCTE OTBETUTh HAa Ba)KHEWILME BOMPOCHI, OCTABJICHHbIE HaM "00JbIION HayKOMH"
BTOPO MOJIOBUHBI 19-r0 cToseTHs H.3.:

- JI0Ka3yeMO JIH JKCIIePUMEHTaIbHO ¢ momomipio IIKU® cymecTBoBaHie B 1OJ-
BIDKHOM J1abopaTtopHoil cucteme cyOctanuuu 3dupa, uiam xe npas ["anumei, 4to
BBIICJICHHBIX TOYEK OMOPBI B MUPE HET U YTO a0COJIIOTHBIC ABUKEHUS HE HAOIIO-
JaeMbl (MMOTOMY YTO CPEHEBEKOBOMY T'eHHUIO Ka3anoch 400 jieT ToMy Hazana, — ux
HE MOJKET OBITh B MPUHIIUTIIC)?

- PABOMEPHO JIM CETOJIHS MPOJIOJLKATh YTBEPXKIaTh, YTO a0COMIOTHBIC ABWKEHHS HE
HaOroaeMpl (TI0 U3BECTHOMY MHU(Y, HEOKAa3aHHOCTh KOTOPOTO MPOCTUTETHHA JIUIITh




CpeIHUM BeKaM, HO HE HallleMy BPEMEHH), €CIIM UCXOIUTh 13 OOJIBIIOro Mmporpecca B
20-oM Beke B MOHUMAHUW MPUHIIMIIA TPUYMHHOCTH; & COIVIACHO IMOCJIEAHEMY BCSIKOE
OTHOCHUTEJIbHOE HE MOKET HE OBITh TEHbIO-CIIEJCTBUEM CBOETO a0COIIOTHOI0?

Ecnu B 16-0M Beke NMpUYMHA-UCTOUHUK OTHOCHUTENIBHBIX JBUXKEHUM, SIBIISIOIIUXCS
"TeHsaMu" aOCOMIOTHBIX JBUXKEHUM, ObLIT HEJIOCTYIIEH CPEIHEBEKOBOMY HaOJIIO1aTe-
J110, TO B 21-0M Beke Takasg 0eCrIOMOIIHOCTh Habo1aTess 3(upa yiuia B IpoIwioe.
Mos skcriepuMeHTalIbHAsE paboTa JOKA3bIBAET ITO YXKE JAIEKO He "CTaTUCTUYECKH-
MU", a BIHOJHE 'IETEPMUHUPOBAHHBIMHU' pe3yJibTaTaMH, MPEJICTABICHHBIMUA Ha
puc.3.8 u 3.9 ocHoBHOro tekcra, u Ha puc.Il.6, I1.7-I1.13 Hacrosmero Ilpunoxe-
Hus. Ha Bcex 3Tux pucyHkax (cpaBHuTe ux ¢ puc.ll.7, nepenaromum yHbUTYIO Kap-
TuHy HabmoneHnii Maiikenscona B 1881-om roay) mer Bugum mrymsl [TIKU (uctou-
HUK CTaTUCTUYHOCTH), BBHINIABIIUMHU, OJarogapss MOMM OTKPBITHUSM TMPUHIIMIA TIO0-
BBINIICHUS paspertaronieid cnocoonoctu 1K, B ToHeHBKHIT 0caioK, 0003HaYaeMbIi
HA 3TUX PUCYHKAX MOKPAILIEHHBIMH MOJIOCKaMU O, =AA .

Onnako, B Havane 20-ro Beka B CTO m OTO mnoGenuno '"moctynaro-
TBOpUYECTBO" B BOIpoce 0e370Ka3aTeIbHOTr0 OTKa3a OT 3(upa, B YaCTHOCTH, O]
HEeyOeIMTEIbHBIM MPEAJIOTOM TOTO, YTO B MPOTMBHOM Cllydae NMpu3HaHue ddupa
03Ha4yayIo OBl CYIIECTBOBAHKME B MHUPE a0COIIOTHOM CUCTEMBI OTCUYETA, YTO-JE MPO-
TUBOPEYUT TAJTWICEBY "TPUHIIUIY OTHOCUTEIBHOCTH". DTOT CPEIHEBEKOBBIN MU,
oTpaboTaB BcE, yTO B HEM OBLIO MPUOIUKEHHO-KOHCTPYKTUBHOTO, CTAJl CETOIHS
TOPMO30M Pa3BUTUS (HU3UKU;, PAHO WM MO3THO, MPUAETCS MPU3HATH, YTO OH CTall
uneosiornyeckoit ocHoBoit CTO kak pa3 B TOT EPUOJ UCTOPUU HAYKH, KOTa MPo-
rpecc MHAYCTPUAIbHOW HuBUIM3auuu 20-ro BeKa MOATOTOBWJ YCJIOBHUSA JJISL OT-
KkpbITHs 3gupa. Ho ciyuniocs To, yto cinyuunocs B 1905-om rogy.

Ilepsbrit noctynar CTO, coxpaHsBIIMN B HEM3MEHHOM BHJE 'TIPUHLMUI OTHOCH-
tenpHOCTH" ["anmuniest, He mpocto otputian >¢up. Ero npusnanue rpydo oceasiaio u 3a-
IIYIIIO BCE MPEUIOKEHUs (HarmpuMep, TAIaHTIMBOIO JKCIepuMeHTaropa Muiniepa
[13, 14] B 1920-30-x romax; Mou mornbITku 1960-x ro0B [1, 2, 37]) B34Th B pa3paboTKy
(v, XOTs Obl, MPUHATH K CBE/ICHUIO) HOBBIE SKCIIEPUMEHTAIILHBIE 10KA3aTeNIbCTBA 00-
paTHOTO, — YTO OMBITHI THIA MalKeIhCOHa BCE-TaKW MO3UTUBHBI, a 3Gup peayieH. B
Halllell CTpaHe MOUUIM elE Jalbliie; HapUMepP, B OTHOLIEHUH MEHS MapTUMHBIC UJIEO-
JIOTY 3alPeTUIM 3aHUMAThCS IKCIIEPUMEHTATIbHBIM JI0KA3aTeNIbCTBOM PEAIbHOCTH 3(Pu-
pa moTomy, 4To 3T0-7e nojpkiBaeT ycrou Teopuit DitninreriHa (CTO u OTO), nexanmx
B OCHOBE SJICPHOM MOIIM COLMAIMCTHYECKON cucTeMbl. BoT u momnpoOyii, mocnopb ¢
HUMU U JIOKQXH, YTO OHU OIMOAIOTCA.

B sroit paboTe s mokas3piBaio (M B ’TOM YUTATENIO HE TPYAHO YOEAUTHCS ca-
MOCTOSATENbHO, A04YuTaB 3T0 [IpuiioxkeHue A0 KOHIA), YTO IKCHEPUMEHTAIbHbIE
pesyabTaThl (Muiiepa u yxe omyOJIMKOBAaHHBIE MOM, BKJIIOYAsi MPEACTaBICHHBIC
3/1€Ch) CBUJETEIBCTBYIOT B I0JIb3Yy MO3UTHUBHOCTU OMNBITOB MailkellbCOHa, OCyIlie-
CTBIAEHHOCTH B mpupojie dpupa U, Kak MUHUMYM, TPHOTMKEHHOCTH TalujeeBa
npuHuuna orHocutesbHocTH, CTO u OTO. A noapoOHO omnuiily 31€Ch BCE MbITap-
CTBAa AKCIEPUMEHTATOPOB, 3a0yKIEHHBIX OIIMOKAMU METOAuKH MailkenbcoHa,
CIIOPHO TOHSIBIIETO U0 Makcpeia o "aerexkrope a¢upa’.

OcraBasicy Henonstoi moutu 100 net, 3acopéHHas omuOKaMu TOPEISITHBH-
CTCKOM »MoXH, MeToJauka MaiikenbcoHa MPUHYXKAalla IKCIEPUMEHTATOPOB Opo-

5



JIUTh, €CIIA BBIpaXkaThbcsi 00pa3Ho, 1o "0onoty" npupoansix mymos [IKHM Ha "xo-
IyJIAX 3M0XH MapoB030B" (MOAYEPKHY M3IOMHHKY MHOCKA3aHUSA — "Ha XOIyJISIX IO
00J10Ty", @ HE Ha MOHTOHAX). A BCE, 4TO TpeOOBAJIOCH ISl TOTO, YTOOBI BOBHECTUCH
HaJ "9TUM 1IyMo-6osToM" penukToBoi cxembl [IKWM Maiikenbcona, — Hajo ObLIO
mozaepHusupoBath [IKW 1o ypoBHs cBoeoOpa3HOro ammapara "Ha BO3AYLIHOHN MO-
OyIIKe", UCMOIb3ys HOBEUIINE TOCTUKEHHS DIOXH PAAMOAIEKTPOHUKU 20-r0 Be-
Ka, 4TOOBI BHIOPATHCS U3 TPSICUHBI IIIyMOB (1ToKa3aHHOM Ha puc.Il.7) u napute Hax
HEer. 1o Ob110 JocTUrHYTO MHOH (cM. puc.Il.6, I1.8-11.9). IIpumeps Tako# mpo-
pPBIBHO# cxeMoTexHu4yeckoit mogepuuszauuu [IKW npuBeneHsl HUxeE.

Koneuno, B 1881-om roay, korna MalikeabCOH CTaBHJI CBOM MEPBbIN SKCIIEPUMEHT
C 1IeJbI0 0OHAPYXUTH dup, MeKTpoarHaMrKa MakcBeia, Tem 6oree, — e€ pensTUBH-
cTckoe Oymyiree, eme COBCEM HE OCO3HAHBI, emié Oe3rpaHnvHa BIACTh MPE/ICTABICHHUN
KJIACCHYECKOU (PU3MKHU U MOYTU BCE CBSITO BEPST B FAIMIIEEB "IPUHLIMI OTHOCUTEIBHO-
cru", orpunaroumii Bce ¢GopMbl "KuHeTmueckor abcomoTtHocTH". Benmp cornmacHo
"OpUHIMITY OTHOCUTEIbHOCTU" ["asuiiest B MUpE HE CYILIECTBYET PENEPOB aOCOIFOTHOTO
0TCYETa COCTOSIHUM TIOKOSI, 3HAYUT, SIKOOBI HET U AKCIIEPUMEHTATLHOM OCHOBBI JIISI U3Y-
YyeHus1 aOCOFOTHBIX JBMDKEHUM, T.K. MOCIIEAHUE sIKOOBI "HeHaOmonaemMbl" (M MUpP JKC-
nepuMeHTanbHOM Hayku 400 JieT He npeIpUHUMAET HUKAKUX YCUIMH [T MX TIOMCKA).
S no ceit ieHb He BCTpedal HA OJTHOro yuéHoro, aaxe cpeau kputukoB CTO u OTO [3-
6, 11, 17-21], xTo comHeBasics Obl B runorese ["amsess o HeHaOIroaeMOCTH a0COITIOT-
HBIX JIBIDKEHUM U Mokosa. O kakoM 3upe MOKHO ObUI0 Obl C HUMU TOBOPUTH, KOT/IA
TOJIBKO YIIOMHUHAHHUE MPo0IeMbl dpHpa cpa3y CTaBHUT Te€Os Mepei] HUMH B ITOJIOKCHHUE
HEHOpPMaJIbHO MbICIIero. [Ipemiarato Bam, yBaskaeMblii uuTaTenb, caMOMy YOEIUTh-
Cs1, YTO MUPOBOM dPUp, Oyayuu CTAIMOHAPHON MAaTEPUAITLHON CHCTEMOM, SIBIISIETCS TI0-
BCEMECTHBIM PErepoM oTcuéra abCOMIOTHOTO TIOKOS, TpeBpaiiast r060e MECTHOE OTHO-
CHUTEITLHOE JIBIKEHHE B abcommrotHoe. Mou padoTst [1, 2, 25, 35-38, 44, 45], Briroyast u
HACTOSILITYI0 MOHOTpaduio, NPUOIMKAIOT JeHb MPH3HAHUS HAayKOW PEalbHOCTH CyO-
cTaHIuM 3(upa, 3HAUUT, — U JCHb Kpaxa CPEIHEBEKOBOro JIOMbICHA [ anuies o HeHa-
OmroiaeMocTH aOCOJIOTHBIX JIBMIKEHHUM, OKAa3aBLIETOCS TOJIE3HBIM TMPUOIKEHUEM B
JIOUHTYCTPHAIBHBIA TIEPUO]] 3eMHON HUBIIM3ALMKN, HO CTAHOBSAIIMICS BCE Oolee 3a-
METHBIM TOPMO30M TIporpecca Hayku B 21-om Beke.

OrpaHu4eHHbIN TaKOil CIOPHOM KaTErOpUYHOCTBIO 3HAHUM CBOEr0 BPEMEHHU (B 4a-
CTHOCTH, B MPUJIOKEHUHU K DIIEKTPOJIMHAMUKE MOJABWKHBIX Cpel), MalKelnbCOH HAUBHO
CUUTAJI, YTO CKOPOCTh PACHPOCTPAHEHHS CBETA, UCITYyCKAEMOro MOABMKHBIM MCTOYHU-
KOM B HATIPaBJIEHHH BEKTOPA CKOPOCTH V MCTOUHNKA, paBHA ¢ =c+V , a B 0OpaTHOM Ha-
NpaBJiIeHUU — ¢ =c—V, TJIe ¢ — CKOPOCTh CBETA, UCITyCKAEMOTO MOKOSAIIMMCS UCTOYHU-
KOM, HECMOTps Ha To, uto y 'anenes (u y Duiniureitna B CTO) He onpeneneHo, 4ro Ta-
KO€ '"TIOKOSIIMIICS UCTOYHMK CBETA", XOTSI 3TUM IMOHITUEM IIMPOKO TOJIB3YOTCSI BCE U
ceronnsa. Ho mevanbHee Bcero, uto Tak aymarorT MHorue u ceroans [10]. Tak Bor, uc-
NOJIb3YS 3Ty JIOTMKY aHTHYHOIO JIyYHHKA, IyCKAIOIIEro CTPETy C JBMXKYILEHCS KOJec-
HUILIBI, MaliKeTbCOH HAMBHO TpPEAroiarai, YTo U CBET (HEHHEpIMAIbHBIN (PEeHOMEH),
UCITyCKaeMBbIil MOJIBM)KHBIM OOBEKTOM, TOXKE MOAYMHACTCS "KIIACCHUECKOMY" TPaBUITY
CIIOXEHHS] COOCHBIX CKOpOCTeii B BHjie ¢ =c+V [10].

He koneb6mnsich OH MPUMEHMIT 3TO TIPABUIIO K CBETY (HEMHEPIMATIBLHOMY 3JIEKTPO-
MarHUTHOMY SIBJICHUIO MIPUPOJIBI) C IETBIO OTpeeNieHus ckopocTu "dupHoro Berpa"
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V' B ycrnoBHsAX 3eMHOM Ja00OpaTopuy M MOIYyYW TO, YTO CJIEJOBAIO U3 MAaT€MaTUKU
cF=ctV, KOTOpasi, KaK OKa3aJIoCh, HEC UMEET OTHOIIICHHUS K PEIATUBUCTCKON (hrsnke. A
MOJTyYWJI OH HE CBSI3aHHYIO ¢ A(UPOAMHAMUKON NOABMKHBIX cpell hopmyity (33). Ona
B ~40 pa3 [45] 3aHM>KaeT pacCUMTBHIBAEMYIO 10 HEM CKOpOCTh "3dupHOro Berpa" (mpu
00paboTKe Pe3yJIbTATOB U3MEPEHHS aMILTUTY/IbI AA,, TApMOHUYECKOTO CMELICHHUS NH-
TeppepeHIIMOHHbIX nosioc Ha 3kpane [IKIM). Droro 3aHmkeHHs okazanoch J10CTaTou-
HO, 4TOOBI BCE Mocienyrommue pesynbrarsl usmepenuid Ha [IKW ammumatyaer A4, ot-
HOCHUTEJIbHBIX CMEUIEHUH HHTep(EepEeHIIMOHHON KapTHHBI ObUIM MpU3HAHbBI "OTpULA-
tenbHbIMH". [To uiee ke MakcBeria, ornpeienusiieii KOHCTPYKTUBHBINA 00mmk [TKU,
UMEHHO OTHOCUTEJbHbIE aMIUIUTYAbl AA4,,=X,,/X, TapMOHUYECKOrO CMEIlIEHHUsI UHTEp-
(EepeHIIMOHHBIX TOJIOC AOJDKHBI OIPEACNTATh HUCKOMYIO a0CONIOTHYIO CKOpPOCTh V
"3¢upHOro Berpa", a, 3HaUUT, — U PEATBHOCTb CYLIECTBOBAHUSA 3(uUpa. 3aMETUM, UTO
3[IECh, KAK B OCHOBHOM TEKCTE, X, — aMIUTUTyZa FTApMOHUYECKOTO CMEIICHUSI UHTEP-
depenmmonnoit kaptuabl Ha 3kpane [IKU; X, — mmpuHa monocel, u3mepsiemas pac-
CTOSTHHEM MEXTy ONVDKauIMMu IByMsI TEMHBIMH (WA ABYMSI CBETJIBIMHE) TIOJIOCAMHA
uHTEp(EPEHIIMOHHON KapTUHBI Ha TOM e dKpaHe (cM. puc.I1.4).

I1.1.3. Ilpeodonenue nenoHumauus npasuid HepersmusUCHCKO20 CIOHCEHUS]
c"=ctV cxopocmeri? UTo6ObI HOHATH, KAK OFPAHMYEHHAs ypOBHeM 3HaHuil 1881-ro
rojia 3KCnepuMeHTalbHas MeToauka MaiikenbcoHa okazasachk B 100-neTHem 3acroe
HEOCO3HAHHBIX "A00pOKAaYeCTBEHHBIX 3a0y>KICHUIA", KaK BBIPA3UJIICS OJIMH U3 TEO-
petukoB PAH [9], Mbl JOMKHBI BCIIOMHUTD, MIPEXKIE BCETO, ICUCTBUS BEJTUKUX TEO-
PETUKOB (B YaCTHOCTH, DHHINTENHHA), 00bsIBUBIINX ¢ 1905-r0 roxa onbIThl Malikemns-
coHa "orpuniarenbHbiMu". Tak Kak IocienoBareid JUHIITEHHA CTOSAT Ha 3TOM IO
ceil JeHb, s npeyioxkuwi [37] Ha OCHOBE HAKOIUIEHHOT'O OIbITa YKCIEPUMEHTUPOBA-
HUs Ha MojiepHu3upoBanHbix [IKW He criemna, mar 3a marom, HauaTh pa3rpedarhb 3a-
BaJIbl 30Ty KICHUNA M OIIMOOK METOAMKHA MaiKenbcoHa B TOM CIIOPHOM BHJIE, B Ka-
KOM OHa yTBEpAMWJIach B yueOHUKax pusuku [10].

A paccmarpuBato, B HacTOsIEH padoTe, Kak HUKTO A0 MEHS MOAPOOHO, BILIOTH,
JI0 MEJIOYEH, OCHOBHBIE TalHBI METOIMKH MalKellbCOHa, KOTOPhIE MHE YAAJIOCHh B
TOM WM UHOU MEPE PACKPBITH IIPEUMYILIECTBEHHO JKCIIEpUMEHTaIbHO. [IoaToMy MHe
HE CJIO)KHO APKUMH NPUMEPAMU CBOUX JKCIIEPUMEHTAIBHBIX HAXOAOK ITOKA3aTh, YTO
olMOKM B MeToauke MaiikenbcoHa ObLTHM OOYCIOBJIEHBI CIAEAYIOUIMMH HAay4YHBIMU
00CTOSATEIbCTBAMU, UMEIOIIUMH U HICTOPUUYECKHUI KOHTEKCT:

- HenoHumMaHueM UCTUHHOTO 3(PUPOIMHAMHUKO-PENIITUBUCTCKOTO TPUHIMIA JICHCTBUS
[TKH, npusemiiero k 6ecrperieieHTHO 0ombiM (40-KpaTHbIM) ommbkam mpu 00paboT-
K€ TIO3UTHBHBIX pe3yJibTaToB u3mepenuii Ha [IKU (3nech ncToprdecKuii KOHTEKCT B TOM,
YTO PEATUBU3M BO3HHUK TOJIBKO Yepe3 25 JIET MOCIIE NEPBOro onbiTa MaliKellbCoHa);

- 3acmoem TPEIUIOKEHHOT0 MalKeTbCOHOM (HECIEUAINCTOM B 00JIaCTH AJIEKTPO-
JMHAMUKH) CIOpHOro anroputmuyeckoro pewmenus s [IKW, menoctxumo kak yc-
TOSIBILIETO IIEPE] CBEPIIUBIIMMCA B 20-OM BEKE HAayYHO-TEXHUYECKUM IIPOIPECCOM B
TEXHUKE U TEXHOJIOTUAX (PU3UUecKoro 3kcrepumenTa. [IpemnoxxenHoe MaiikenbcoHoM
cxeMmHoe pemenre 1IKM ¢ Bo3aymHbeIME CBETOHOCAMH, OKAa3aJIOCh HACTOJIBKO HECO-
BEPLICHHBIM, a PE3YJIbTaThl HACTOJILKO TOHYIIUMH B coOCcTBeHHbIX Irymax [TKH, uro
a1, IPOCTOM PaTUONHKEHEP, noutu "¢ xoxy" B 1968+74-oM rogax ymaydmwi €ro mo




yyBcTBUTENIBLHOCTU B 1000 (a B OTHENBHBIX CIIy4asx Aaxe B 106) pa3 B CPaBHEHUU C
[TKU1 MaiikenbcoHa. TH MOAEPHU3ALNH OYAyT OIUCAHBI HUXKE;

- HeGHUMAaHUueM K METOJO0JIOTUHU pa3JIeIeHHus BCEria NPUCyTCTBYIOLEH B SKCIIEPH-
MEHTax TpHUaJbl U3MEPSEMbIX BEIMYMH: 1) UCKOMOMH, moJie3HOM MHGOPMAIMOHHOM
XapaKTEPUCTUKHU {3aBUCUMOCTU AA(@p) u e€ riaBHOro mapamerpa A4, }; 2) cucre-
MaTU4YecKor {3aBUCUMOCTh AA (@) morpemHoctu}; u 3) ciaydailHOM {mosoca
Ou=AA,,} morpeumrHocT HaOmoAeHu. DTa Tpuaga B usmepenusx Ha [IKU oxaza-
Jjach BecbMa MpoOJIEMHON U TUIOXO0 MOHUMAEMOU U SKCIIEPUMEHTATOPAMH, B TEOpE-
THKaMH (JIOCTAaTOYHO BCIIOMHUTH padoTy [17]).

B stom Tlpunoskennu s mocraparoch MOKas3aTh, 60-nepeblx, uTo TpeOyeTcs: Hesa-
YPSAAHOE 3KCIIEPUMEHTATIBHOE HCKYCCTBO OTHENICHUS MOJIE3HOW 2apMOHUYECKOU Co-
cmassrowert AA(@) cMerienns: UHTepGEPEHIIMOHHBIX TO0JI0C, Hecyujeli ICKOMYIO WH-
dbopmario 06 3¢pupe, OT CUCTEMAaTUUECKUX TOrperTHOCTer A () ux "mapasuTHOro"
cMenieHus-"3armbiBa’", onpenensiemoro koHcTpykuuen [IKM, u ot ciydaliHbIX 11yMo-
NOJOOHBIX OIIMOOK-ApoXkaHui AA,, MHTEp(EPEHIIMOHHON KapTUHBI, BCEraa HENpen-
CKa3yeMOW B TOW WJIM MHOM KOHKPETHOCTH YCJIOBHUI J1a0OpAaTOPHOIO BBINOJIHEHHS IKC-
NIEPUMEHTOB. Bo-6mopuix, elé BakHee MOKa3aTh MHHOBALMOHHOE HAIPABJICHUE CO-
BepuieHcTBoBaHus ycrpoiictBa [IKM B yacTu moBbllIeHus1 pa3pelaromieil CriocooHo-
CTU HaOJIIOJICHUsI TAPMOHUYECKOM cocTapisitoiiel AA(¢p) cMemieHust nHTepdepeHiu-
OHHBIX TTOJIOC 32 CYET OTKPBITOrO MHOM pajukaibHoro (6osee 1000 pas) yBenudeHus u
YYBCTBHUTEIBHOCTH, M OTHOIIICHHUS CUTHAJI/IIlyM METOIMKHA MaikenbCcoHa.

Hauyny ¢ usnoxenus csoero omsita m3mepenud Ha IIKU. EcrectBenHo, moi
nepBbiid [IKM Obu1 BecbMa ONM3KOM KOMMEW ONMUCAHHOTO B JIATEpaType mpudopa
MaiikenbcoHa. MHe 0ka3aaoch JOCTATOYHO OHOTO MECSIa, 9TOOBI MOSI TyIIa SKCIIe-
pUMEHTaTOpa BOCCTaJla MPOTUB ATOT0 MPOU3BEAEHUS "IIOXH MapOBO30B" U MoOyAnUIa
3aHATBHCS €ro MoJiepHU3alrel. Macmrad MoaepHHU3alMiA U, TJIABHOE, MPOPBIBHOCTD
JOCTUTHYTBHIX Pe3yibTaToB, Bac, yBakaeMblil yuTaTeNb, YIUBAT HACTOJIBKO, YTO BCE
(Bce!) HayuHble eOaThl U TOMA MyONHMKAIMi HAa TeMy "OTPUIATEIIbHOCTH" OIBITOB
MaiikenbCoHa MOKaXXyTCsl MEJIKOM OKOJIOHAy4YHbIE BO3HEW. HO 1iepBbId HHHOBAIIMOH-
HBIN 111ar, HaJI0 MPU3HATHLCS, OBUT ClIeJlaH MHOM BCE ¢ TOM ke TuiaBaroIiel miardop-
mbl [TKW Maiikenscona ("epTBbI HA3EMHBIX JJA0OPATOPHBIX 00CTOATENHCTB). MIHHO-
BallMOHHOCTB 3TOI'0 LIara COCTOsIa B TOM, YTO 51 OTKPbUI HEU3BECTHOE J0 TOIO CBOM-
ctBo [IKM — 4yBCTBHTENBHOCTh K peakiusiM d(upa y HEro okaszajaach pacTylien
IPONOPLHOHAILHO Manod yacTh Ag (mpu Ae<<l) onTHYECKOl OTHOCUTEIHHOM IpO-
HULIAeMOCTH €,=1+Ag ra3oBbIX CBeTOHOCHUTENEH opToroHayibHbIX Jyued TTKM. Kak
510 "oueBuaHOE" cBoKcTBO IIKM He OTKpBLIM paHblIe MEHS, 0 CUX HOp AJI1 MEHs
3arasika. Pe3yibTaTel THX WHHOBAIIMOHHBIX IKCTICPUMEHTOB OBLTH B OCHOBHOM TEK-
CTe MpeICTaBIeHbI Ha puc.3.8, a paHee omyOiankoBaHbl B [37, 45].

11.2. Ilepewiit onvim mooepruuzauuu IIKH ¢ mymane nazpomorcoéHnvix maiir.

[1.2.1. Ilepsvbuii wae. Mos xonus npubopa MaiikenbCcoHa UMena JJIMHY KaxXaoro
opToroHanbHOro jyda 7 m (1+2+2+2 m, cMm. puc.I1.45); B OCTaTbHOM OH UMEJT aHAJIO-
T'MYHO TUIaBarolyro (Ho B macie) miardopmy [IKW, u kak y MatikenbcoHa, onrtude-




ckas iatgopMa ObUIa OTKPBITA JOCTYILY JIAOOpaTopHOro Bo3ayxa. Korma xe st Haje-
BaJI Ha JIy4H (aKCHAJIbHO K HUM) CTEKJISIHHbIE KOJIOBI, YKpPbITas KOJI0aMH JUIMHA JTy4en
B 3ToM [IKU cocrapnsina 6 m. IlepBoe, 4yro Opocusiochk B IJiaza B Havajie pabOThI €
[TKH, 310 KONIOCCATBHASI €70 YyBCTBUTEIBHOCTD KO BCAKOIO poAa (PIyKTyalusiM BO3-
nyxa B 00nacTu Jiydel, a "mpocroe XykaHue" Ha Jiyd (BbLAbIXaHUE BO3/yXa M30 pTa
Ha y4acTOK Jiy4ya) MpOoCTO "3allKaiuBajio’ cMelleHue MHTepPEpEeHITMOHHON KapTUHBI
3a MpUHY N0JI0Ckl X,,. ByeT npeyBennyeHnem, eciiv sl CKaxy, 4TO Cpasy K€ IOHSII
pUYMHY OrpoMHOI uyBcTBUTENBHOCTU [TKU K BEenMumMHe OoNTHYECKON TPOHULIAEMO-
CTH BO3/yXa, M0 KoTopomy Jiyun pacrnpoctpanstorca B [IKW. K stomy He Obu1o HU-
KaKuX MPEINOChbUIOK M HAaMEKOB, T.K. B allOPUTME TPATUIIMOHHON 00OpabOTKU pe-
3yJIFTATOB CMEUICHUSI MHTEPPEPEHLIMOHHON KapTHHBI, U3BECTHOMY MHE TOT/Ia IO pa-
o6otam [12-14] {cm. popmyny (33)}, HE OBLIIO HUKAKUX CIIEIOB BJIMSHUS Ha CMEIIIE-
HUE MHTEP(EPEHLIMOHHON KAPTHHBI HU TOJIHOM BEJIMYMHBI ONTUYECKOW MPOHHULAE-
MocTH &=1+A¢ Bo3/yxa, HA €€ 4acTeu.

Hanio yuntsiBaTh Tak ske MCUXOJOrHYEeCKuil (haKTOp, MUMEBILIHIA TAKOE K€ OIPOMHOE
BIMSHME Ha MEHsI, HAauMHaIoIero tornaa sxcrnepumenrtaropa Ha [TIKU (moii maccax B
niepBoii 6ecene ¢ E.M. JIudmmiiem s ormcan B [37]), kKak, BEpOSTHO, © HA MHOTHE COTHH
MOUX MPENIIECTBEHHUKOB, FKkcriepumenTupoBaBimx Ha [TIKU ¢ 1881-ro go 1968-ro ro-
na. A oH (3TOT (pakTop) COCTOST B TOM BCEOOIIIEM MPU3HAHUH "OTPHUIIATEIILHOCTH' OTIbI-
TOB MaiikenbCoHa, KOTOpPOE 3ariiyliaio JIIOOYI0 TOMBITKY cuuTarh nHade. U ecnu He
TICUXOJIOTUUECKUH (HaKTOp, TO YTO MHOE MOIJIO 3aCTaBUTh BCEX J0 MEHS HE 0OpariaTh
CIIEMAIBHOIO BHUMAaHMS HAa 3aMEUEHHYI0 MHOW Cpa3y KOJIOCCAIbHYIO YYBCTBUTEIb-
HocTh [TKU k daykTyarmsim tioTHOCTH BO3Myxa B 3oHax Jryderi? EE Benp He Morn He
BUJIETH Bce, KTO padotan ¢ [IKU 1o mens. Tak i vHave, HO IPUMEPHO Yepe3 Mecsll-
nBa moero oomienus ¢ [TKU s nmoHsi1 rnaBHyo ero TaifHy — cMellieHre nHrepdepeHLy-
OHHOM KapTuHbl Ha 3KkpaHe [IKHM cBs3aHO ¢ BEMMUMHON TUAIEKTPUUECKON IPOHULIAEMO-
CTH TEX YYaCTKOB BO3/yXa, IO KOTOPBIM PACIIPOCTPAHSAIOTCS JIy4d, IPUUEM, 5 Jorajai-
Csl, YTO HE CO BCEM MPOHUIIAEMOCTBIO €,, @ TOJILKO C €€ 4acThio Ae=¢,—1.

[1.2.2. Boixod u3 "6onoma wymos" na gvicoxonponuyaemou "2azo06oti nooyuixe".
Ja, pemaroniee 3Ha4eHUE JJI1 OpraHU3aluy SKCIIEPUMEHTOB C BBICOKMM YPOBHEM
OTHOLIEHUSI CUTHAN/IIyM=n (T.e. ¢ N>>1) umMeno Mo€ OTKpBITHE, COTIacHO KOTO-
pOMY 4YBCTBUTEIBHOCTh K CMelleHUI0 A4 MHTep(EepPEeHIIMOHHON KapTUHBI Ha 3K-
pane IIKH1 nponopuuonansHa He BCEM NMPOHULIAEMOCTH €, €T0 CBETOHOCHUTEINS, a
TOJIbKO €€ yacTu Ae=g,—1, 00yCIIOBIEHHON MOJIApU3ALMEe YaCTHUI] CBETOHOCHUTEIIS.
DTa 4yacTh UMEET B Teopuu Makcpeia "mpocTyro" CBsI3b C MOJHON MPOHUIIAEMO-
CThIO cBeTOHOcuTeNs: €=1+Ag, rae 1 — OoTHOCUTENbHASI MPOHUIIAEMOCTh 3(upa.
[Ipomwto yxe 40 ner mociie MOEro NMpPOHUKHOBEHHUs B Ty TalHy MaTEpHUalbHBIX
ypaBHeHU MakcBemia, HO U JJO CUX MOp HE0OXOJAUMOCTh y4€Ta MoJeNnu OuHap-
HOCTH MPOHUIIAEMOCTH €,=1+Ag (T.€. NOJIAPU3ALMOHHON HECIUIOIIHOCTH CPEeJl) HU-
KTO HE BOCIIPUHHUMAET JOJKHBIM 00pa3oM, XOTs HEKOHKPETHO-OTAAJIEHHbIE HAME-
KM Ha 3TO cyniecTBoBaiu emi€ B 19-om Beke [29].

Wtak, xmoueBast 3aBUCUMOCTb AA(A€) 3TOro 1MKIa UHHOBALMOHHOTO MCCIEN0-
BaHus penukToBoi Mojienn [TKW MaiikenscoHa Oblia MHOM OTKPBITA; YK Yepe3 Me-
CAL-APYTON s UMeJ 3aBUCHUMOCTb, TOX0XKYIO0 Ha MPUBEIEHHYIO Ha puc.3.8 (HO 6e3 To-




YeK /ISl BOJJHOTO CBETOHOCHUTENS); U3 HEE MPSIMO BBITEKAJT CIIOCO0 MUHHMATIOPU3AIUU
[TKU 10 momyMeTpoBBIX pa3MepoB €ro iaT(opMbl TP OTHOBPEMEHHOM TOBBIINICHAN
6 COMHU pa3 €ro YyBCTBUTEIBHOCTH K TaApMOHUYECKOM cocTaBisitomieii A4(¢) cmelie-
HUs uHTepdEepeHIIMOHHBIX Toj1oc. Ho mpex e st oOpaliy BHUMaHKe Ha J1Ba GyHIaMEH-
TanbHbIX cBorcTBa 11K, KOTOpBIE ClieIOBaIM U3 OTKPBITOM MHOM JIMHEMHOW 3aBUCH-
Moctu AA(Ag), ucxonusieit "u3 Hyns" (mpu Ag=0).

Bo-nepauix, cpazy BbIPHUCOBBIBATIACH CTpATETHsl TIOYTH HEOTPAHUYCHHOM BO3MOMXK-
HOCTH yBenu4eHus: uyBcTBUTENbHOCTH [TKU (K rapMoHudeckum cmellieHusM uatepde-
PEHITMOHHOM KapTHHbI). M crocod ObuT MpeaebHo SICeH — 3a CUET YBEIWYEHHUS YacTH
Ag?T ONTHYECKON MPOHUIIAEMOCTH CBETOHOCOB Jiydel. Crasia CMyTHO HPOSICHATHCS (hu-
3ndeckasd cymHocts noasmwxkHoi NCO' B ITIKH. NCO' 06pa3oBbIBaIM 4aCTUIBI BO3TyXa
CBETOHOCA CO CBOMM TOCTYNATEIbHO-TIOIBU>KHBIM MOJISIPU3AMOHHBIM BKIAIOM A€gys; B
MOJTHYFO MPOHULIAEMOCTD €, posy =11AE;q,, cBeTOHOCHUTENS. B IIKW Maiikenbcona Boiero
cyne0 CBETOHOCHUTENIEM OKasaiach BecbMa HeOsaromnpusitHas Juis "nerekropa s¢upa’
cpefa — BO3/IyX C €r0 HUYTOKHOM aKTUBHO-CEHCOPHOM YAaCTBIO JUAJIEKTPUUECKOM ITPO-
HUIIAEMOCTH, OOYCIIOBJICHHOW TOspr3aiielt 9actul] (Ag;y,;~0,0006). IT1OT BKIIAN
uMesl, Ha Oeqy MEepBbIX SKCIEPUMEHTaTOpOB, BUAMMO, HeBeAomyro juid Hux 100%-
HecTabMIbHOCTH (0,0005<Ag,,,,<0,001) m3-3a M3MEHEHNI NaBJICHNUS, BIAKHOCTH, TEM-
nepaTypsbl U T.I1., CTAaBIIEH OJHOW W3 NPUYHH (B JUIMHHOM Psiy APYTHX MPUYHMH) HETO-
BTOPSIEMOCTH PE3YJILTATOB Y Pa3HbIX aBTOPOB. [Ipu 3TOM HECTAOMIILHOCTD MOJIHOM TIPO-
HULIAEMOCTH BO3/1yxa He npeBbliuana 0,1%, 4to He MOrIIo He COMBATh BCEX C TOJIKY.

B Te ronpl g cnenuanu3upoBasics Ha CIIEKTPOMETPUU MArHETUKOB U IUAJICKTPH-
koB. [loaTOMy MHE OBLIO MOHSITHO, YTO B CIIy4ae MPUMEHEHUS! CETHETOAIEKTPUKOB B
Ka4eCTBE CBETOHOCOB C Ag, .,>1000 (Hanmpumep, B Ka4eCTBE AUIIIEKTPUUECKUX BOIHO-
Bos10B DMB), uyBcTBUTENnbHOCTH [IKU K peakimsam 3¢upa Moria ObITh TOBBIIIICHA B
A&, /A&, 5o, pa3. Tlo cpaBuermto ¢ ITKW MaiikenscoHa, IMIOIIETO BO3IYIITHBIE CBE-
TOHOCHI (A€, 3;,,=0,0006), yBenmuenue uyBctButeabHOCTH [IKW ¢ BhICOKOTpOHMITae-
MBIMH CBETOHOCaMH 00eIiano ObITh MUUTHOHOKpATHEIM. [IpaBna, mpuposa sBieHuil B
[TKU oxazanach He CTOJIb "MPSIMONMHEHHON", Kak oOertana mporopIust A€, ..o/ A&, o
160 C OTKPHITHEM HOBBIX HETMHEHHBIX 3aKOHOMepHOCTeH AA(Ag, Ag), TOKa3aHHBIX Ha
puc.3.9,, Mmacmtad peanuzyemoro yBenmueHus yyBcTBUTENbHOCTH [TKU K peakimsiv
a¢upa 3a cuét yBemmueHus Ae ceroHocoB [IKU okazancs ckpomuee. Ho 1 B aToM
CJydae OTKPBIBAIOIIMICS pe3epB MoBkileHus uyBcTBUTENbHOCTU [TKHU, no-npesxxHemy,
ocraBajicsi orpoMHbM (He MeHee 1000). S mpoayKTUBHO MCIONB30BAT 3TY OTKpPbIB-
HIyrocsi BO3MOXKHOCTh coBepieHcTBoBanus [IKM u mpuBemy Huke HEKOTOpble (U3
pEeaIM30BaHHbIX ) PE3YJIbTATHI.

Bo-emopuix, B3rnsn B "oOpaTHyr0" cTopony (kK Ae—0) OTKpBITOI MHOU 3aBU-
cumoctu AA(Ag) ykaspiBan Ha e onHo cBorctBo ITIKU, koTopoe mouTtu cTo Jiet
BOJIWJIO "3a HOC" BCEX amoJioroB "OTpUIIATENbHOCTH" ONBITOB MaiikenbcoHa. DTOT
"oOpatHbIil" B3I A€l yKaszpiBald Ha TO, 4TO MpHU cTpemieHuu Ag—>(0 9yBCTBU-
tenpHOCTh [IKU K peakmusam ¢ a¢upom momKHA CTpeMUThes K Hymo. [Ipu Bakyy-
MUPOBaHUMU CBETOHOCHOTO TyTH Jiyueit (Ae=0) uyBcTBUTEenbHOCTH [IKU K 2dupy
yTpauMBaeTCs, a TapMOHUYECKasi COCTABIISIONIAs CMEIICHUSI KapTUHBI MOJIOC TTOJ-
HOCTBIO Hcue3aeT ¢ skpana [IKU (unu ToHet B mrymax npubopa). S npoepuit 310
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HKCIIEPUMEHTAIbHO, OTKAaYMBask KOJIObI, HA/IEThIE HA JIy4H; YK€ IPU BaKyyMHUpPOBa-
HiH K010 ~107> amm. rapmoHnka AA(Q) cTaHOBHMIACH HEHAOIOHAaeMOoil Ha (OHE
cUCTeMaTU4eCcKou npsMon A.(¢), 4TO XOPOIIO BUIHO 1O puc.3.8,.

3101 3h(exT cpasy ke 0OBICHSIT BCE MapaTOKChl TaK HA3bIBAEMBIX "IUCTHIX"
HKCIIEPUMEHTAJIBHBIX NEPENPOBEPOK OIBITOB TE€X 3KCIEPHUMEHTATOPOB, KOTOpPHIE
JI0 3THX IEPENpPOBEPOK OOHAPYKUBAIA KOHEUYHYIO TAPMOHUYECKYIO COCTaBIISIO-
myro AA(Ag)#0 cmemenust uaTepdepeHinonnbix mojoc Ha [IKU 6e3 Bakyymupo-
BaHUs IPOCTPAHCTBA PACIIPOCTPAHEHUS JIyU€e, T.€. HA OTKPBITBIX JUJIS BO3/1yXa Jy-
yeil [IKW. MeHHO TakoBa KOJUIM3HS NEpenpoBepok ombiToB Muuiepa [13, 14]
Joos_,y [15], Onmarogapst KOTOPOl CTOPOHHUKM DUHIITEHHOBA OTpHUIlaHus ddupa
NOATNMCANH ""OKOHYATENBHBIM IPUTOBOP "OTpHULATENBHOCTH ONBITOB Mmiepa. U
Joos, u npyrue B MoA0OHBIX ClTydasx, HE BeAasi, 4TO TBOPST, DIIEMEHTApHO 3arpyo-
JISUTM TIOYTH 10 HYJIs1 4yBCTBUTENBHOCTH cBouX [IKM BakyymMupoBaHueM ux CBETO-
HOCHOT'O IIPOCTPAHCTBA. A BEJIMKHE TEOPETHKHU BO IJaBe ¢ DUHIITEHHOM CKOpOIia-
JUTENBbHO OOBSBIAIM Ha BeChb MHUpP 00 ouyepeaHOM "OTpHULATENIbHOCTU" ONBITOB
Munniepa, sikoObl "He moaTBepkAaeMbix" Oosiee "dncThIMU" ombITamMu Joos, U
Opyrux "OIrocTUTeNed YUCTOThI" BaKyyMHBIX dKCIEPUMEHTOB. S MCHbITaN AecsT-
KU CLIEHapueB omnpoBepxeHuss Muda "orpunareasHOCTH" ONbITOB MalKelbcoHa,
HO TIOKa HUKTO HE MOKeJIaJl BHUKHYTb B CYTh JI€JIa IO3UTUBHOCTH MOUX OIBITOB.

11.2.3. Tpu npoxnamua "ompuyamenvhocmu” onvimos Mauxenvcona. Ilepeoe —
CBSI3aHO C aHOMAITbHO HU3KOW dyBcTBHUTENBbHOCTHIO [TKU K adupy npu ncmonp3oBaHum
B HEM B KaueCTBE CBETOHOCOB €CTECTBEHHOTO JIAOOPATOPHOIO BO3IyXa HOPMAJIBHOTO
JaBJIeHUs. YPOBEHb MOJIE3HBIX CUTHAJIOB, COAEprKaIuX MHpopMmaluto 06 3gupe B aMm-
IUTMTY 1€ HaOJ0AaeMOi rapMOHUKU AA,,, TTOTyYascs y Pa3HbIX SKCIIEPUMEHTATOPOB (Ha
[TIKU ¢ mmmHOM BO3MYIIHBIX CBETOHOCOB L=1-+10 M) Hudwxce ypOBHS IIyMOB-IpPOKAHUI
UHTEPPEPEHIIMOHHON KapTUHBI (T.€. COOTBETCTBOBAJI OYEHb MaJbIM OTHOIICHUSM CHI-
Ha/iyM N=AA4,,/AA,,<1) B TeueHue Bcero BpeMeHu cyTok (cM. Hroke puc.IL.7). B 19-om
u Hayasie 20-ro BEKOB TaKKe HAOIIOJICHUS OTOXIECTBISUIUCH C OTCYTCTBUEM IOJIE3HOTO
curHana AA4,,, T.K. HAy4HbIE METO/b! BBIIECICHUS IOJE3HBIX CUIHAIOB U3 LIYMOB IIPH
AA,/AA<1 Torna emE He ObUTU pa3pabOTaHBbI.

HckiroueHne cocTaBisuid SKCIIEPUMEHTHI, B KOTOPBIX ONTHYECKAs JUIMHA OpPTO-
roHanbpHbIX Jyder [IKW Obuta Gombine 50 m. Hampumep, Mumnep [13, 14] noBén
JUIMHY BO3YIIHBIX CBETOHOCOB JI0 64-X M, MOIyYHJI, IO MOUM OLEHKAaM, OTHOLIEHHUE
AA,/AA=T 1, eCTeCTBEHHO, YBEPEHHO (DMKCHUpPOBAJl B CBOMX HAOIIOACHUSIX JAJICKO
HeHyJieBble aMmIuuTyibl AA4,~0,15>>AA4,~0,02 rapmonudeckux cmemieHuit AA(Q)
uHTepdepeHmoHHbIX nojoc (cM. puc.I1.9), BnepBrie H0OBIB Han&KHENIIEE IKCIIE-
PUMEHTAIBHOE CBUJIETEIIBCTBO peasibHOCTH ddupa. Ho cymecrBoBaio "Bropoe mpo-
KJIsITHE B MeToAuke MaiikenbcoHa, 00eCLieHUBABIIEE ATO BEJIMKOE OTKPBITHE 3KCIIe-
puMeHTatopa Musuiepa, HO HUKTO 00 3TOM He JorajibiBaiicsl. Teneps s pacKpbIBaio U
oty Tany [1IKH.

Bmopoe npoxisitue "oTpunaTenbHOCTH ONBITOB MalKelbCOHA CBSA3aHO HE C
IKCIIEPUMEHTOM, a C TEOPETUYECKHM €ro ocMbIciaeHueM. HeT Hy kbl JOKa3bIBaTh,
KTO OTBEYaET 32 JOOPOTHOCTh TEOPETUUYECKOTO OCMBICICHHSI OTBITOB — 3TO TEOPE-
TUKU. Muiep BBINONHSUT CBOM 3KcnepuMeHThl B 1920-x+30-x rogax. Obpaiato
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BHMMAaHUE Ha PsJ BEIMKUX TEOPETUKOB 3noxu 1880-x+1940-x romoB, KOTOpHIE B
TOM WJIM MHOU Mepe "oTBeuanu' 3a TEOPHIO IKCIEPUMEHTOB MalKenbCcoHa, Ipe-
JIOKMBIIEro KIOUeBy0 dopmyny (33) mis oOpabOTKU pe3ysIbTaTOB HM3MEPEHUS
aMIUTUTY bl AA,, TApPMOHUYECKOTO CMELIEHUSI HHTEPPEPEHIIMOHHBIX MOJ0C Ha K-
pane [IKU nna Beruucnenus ckopoctu "sdupHoro Berpa". Kpome "myctsunoit"
nonpaBku JlopeHna k mepBoHavaibHOM Bepcun hopmyiisl Maiikenbcona (33), aTa
dbopmyra u cerogHsi cuutaeTcs opUIIMATIHLHON HAYKOW MPaBWIBHOW, HE COAEpIKa-
et He To, uTo 40-KpaTHBIX, HO IaXKE KAKUX-TO MaJibIX norpemHocteit [10].

Marematuyeckasi MOAETh TEMITOPATBHOTO BIMSHUS JABM)KEHUSI UICTOUHUKA CBETA
Ha CKOpOCTh pacrpocrpanenus ceeta B jiyde [IKM yunteiBanace MaiikenbCOHOM, Kak
A y’K€ YIIOMHHAJI, C IOMOIIBIO "KJIACCUYECKOro" IpaBuiia CIOKEHUS CKOPOCTEn c'=ct)
[10], xoTopoe 3aHecno B opMyity (33) ommoOKy, 3aHIKAIOITYI0 CKOPOCTh "3(UPHOTO
BeTpa" B ~40 pa3. B teuenue 50-tu ner 1o Musepa Ha dopmyay (33) "npucranbHo"
CMOTpEJIM U HUYETO CTPAHHOTO HE 3aMevalli ClIeAyrolue (GU3UKH (IEPEUUCITIO TOIBKO
BCEMUPHO M3BECTHBIX): DOuiynkepanb, Jlopenn, [lyankape, Jlapmop, Tomriicon-orerr,
VYutrekep, 'epu, 3eeman, [Jlomnep, OunireiiH, Ilaymu, 3ommepdensa, ['misoepr,
Beiins, Hupak, ne bpoiuts, JI.bpwnmosn, Mak-Kynar, Tomncon-ceiH... 1 B moce-
nytoriem, B nepuoji 1940-x+60-x roqoB, cieayer Ha3BaTh nMeHa Deiinmana, Jlangay,
®doka, Manpaensirama, Tamma, 3enpaoBuda, ['ua30ypra... Mor mu Mwmiep B 1930-¢
TOJIbI XOTS1 ObI HA MUT YCOMHHUTBCS B TOM, 4TO B mapabosmdeckoit mponopiwu (33), co-
CTOSIIIIEH W3 TISITU OTHOCHTENBHO TPOCTHIX BEIMYHH, CONEPKHUTCS XOTS ObI Kakas-
HUOYIb TEOpEeTHYECKas OIMMOKa, KOTOPYIO ObI HE 3aMETWJIM TICPEUMCIICHHBIC BBIIIIC
CBETWJIa HAyKU, HE TOBOPsI yxke 0 nojo3penun 40-kpataoit ommbdku B (33). U, HecmoT-
ps Ha 3TO, B nocienHeit ceoeit padote [14] 1933-ro roga 3TOT BeNUKUI SKCTIEpUMEHTA-
Top (Munnep) ¢ "Tsok€nod aymoil" oT HeNmpU3HAHUS OTKPBITHIX MM peakiuii 3¢upa
JIeNaeT ajieKo WAYUIUM BBIBOJ (HA KOTOPBIM HUKTO, KpOME MEHs, HUKOrJia He o0pa-
miai BHUManue). OH yOexkIEHHO 3asBWII, YTO CKOPOCTh "dupHoro Berpa" ~10 xw/c
Ha/I&KHO OOHapY)KeHa U MHOTOKPATHO 3a(hMKCUpOBaHA HE TOJIBKO B €r0 OIbITaX, HO U
B OMbITAX JPYIHX SKCIEPUMEHTATOpOB. OnHaKo, nouemy ona 6 30-40 pa3 nusce nu-
HEWHOM ckopocTu aBrxkeHus Hamer 3emuu B kocmoce (300-400 xw/c), oOycnoBieH-
HOM XOpOILO M3YYEHHBIM BpalllcHUEM Hamlel ['anakThku BOKpYr cBoei "ocu', oH
(Musiep) oObSICHUTD HE MOJKET.

TaitHpl 00oMX "TPOKIATUN OTPHUIATENLHOCTU" ONBITOB MalikenbcoHa MHE
yAAJI0Ch PACKPBITh OJlaroapst CJeIyOMUM HHHOBAILIUSIM:

- obHapyxeHuro (uepe3 mpsmoir 3kcnepumeHT Ha [IKUW) addexra Gomee, dem
1000-kpaTHOTO TOBBIMIEHUSI pa3pemaromell CIIOCOOHOCTH W YYBCTBUTEIBHOCTH
ITKU k 3¢upy npumenenueM B [TKM BbICOKONPOHUIIAEMBIX CBETOHOCOB; U

- OTKpbITUIO TipuunH 40-KpaTHoi ommoOku anropurma Maiikenbscona (33) st [TKU ¢

BO3/IyIIIHBIMUA CBETOHOCAMH, SMITUPUUECKOMY €€ UCTIPaBJICHHUIO B HOBOM (opmyiie (33,),
yTOUHEHHOM TI03kKe B popMme (335) HOBBIMH SKCIIEPUMEHTAMHU Ha BHICOKOIIPOHUIIAEMBIX
cBeroHocax 0,7<Ae<3.
B utore, oOpabotka Bcerna nosumugnsix usmepernuu Ha IIKU no (33;) crana ycroii-
YHBO JaBaTh cKopocTu "sdupnoro Berpa" 300-600 xkm/c, B TO Bpemsi, Kak MPEXIE,
no omubouHou Gopmyie (33), momyuanocs 5-10 km/c. Ho HOBBIE pe3ynbTaThl MOKa
HE MPU3HAIOTCS 0(ULMATBHON HAYKOM.
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Tpemwve npoxisiTHE "OTPULATENBHOCTU" ONBITOB MaiikenbCcoHa Cyry0o mnpu-
3emui€HHOTO cBoiicTBa — IIKM MalikenbcoHa okaszancs "ynOBHHHO' INpUBSI3aH-
HBIM K IJIOCKOCTH FOPU30HTA, Oyyud MOCAKEHHBIM CBOEH I1aBaolien miatdop-
Mo#, Hecylen "ontuueckyro muty" 11IKU, B )XUAKOCTH OTKPBITOrO cocyna. M3-3a
sToro m3BecTHbie KoHCTpYyKIMU [IKU Bcerna Obuin oOpedeHbl HA OTCYTCTBHE CTE-
MEHU CBOOOJBI JUIsl Pa3BOpPOTa MX "ONTHYECKOW TUIUTHI" B BEPTUKAIBHOU (K 3€M-
HOM MOBEPXHOCTH) MJIOCKOCTH. Takyto cyas0y yroroBuin cBoemy I[IKU cam Maii-
KEJIbCOH, HE MOoHMMaBIINil B 1881-0M roay gusuveckoro npuHIMIIA KOJIOCCATHLHON
YYBCTBUTEIBHOCTH K BHEIIHUM BO3JEHCTBUAM 3TOr0 CYryOO PEISITUBUCTCKOIO
npudopa. Camy "cymnep"-ayBctButenpbHOCTh [IKW k m00bIM (pakTOpaM ABMKEHUS
00BbeKTOB B "OnkHEN 30He" quciokanuu npudopa MaiikenbCcoH, Kak, BEpOSITHO, U
JIPYTUe SKCIEPUMEHTATOPBI, 0€3yCI0BHO, 3aMeyall.

Opnnako, HE MOHUMAs, YTO TJIABHOW (PU3MUYECKOW MPUYMHON TaKOM YyBCTBU-
TEIbHOCTH K BHEIIHUM BO3JCHCTBUSAM SABISIIOTCA (IYKTyallMd MaJlod YacTu
(0Ae<<Ag) omTmyeckoi nponumaemMoctu Aeg cBetoHocoB IIKU (cymecTBeHHBIC
y’Ke B 5-6 3HaKe IMOCIIe 3aMiToi ), OCHOBHOW MPUYMHOM ApokaHui uHTepdhepeHIu-
onHoit kaptunbl Ha ’Kkpane [IKU1 on oObsBuI B cBOel mepBoii pabore [12] mexa-
HU4eckue BuOpauuu. Bo3aeiicTBue nocinenHux, 0€3yCcioBHO, CYIIECTBYET; OHO II€-
penaérces k ontuyeckoi miaatdopme ot HazemHoro ¢pynaamenta [IKU yepes xéct-
KM€ 3JIEMEHThl KOHCTPYKUUHU (B YACTHOCTH, Y€pe3 MPUBOJ] BpallleHUs MIaT(HOPMbI
[TKHM B rOpU30HTAIBHOM IJIOCKOCTH, a TaK K€ 4epe3 )KUIAKOCTh, B KOTOPOU Il1aBa-
eT ontuueckas miargopma "kimaccuueckon” cxembl [TIKM). OgHako, Kak s BbIsiC-
HUJI DKCIIEPUMEHTAIbHO, MEXaHUYECKHe BUOpaIuu yepe3 (QyHIaMEHT BIUSAIOT Ha
JIpoXKaHue MHTeP(EPEHIIMOHHON KAPTUHBI CYIIECTBEHHO MEHBIIE yKa3aHHOW BbI-
i€ TJABHOW MNPUYUHBI {aKyCTHYECKHX, 3BYKOBBIX (IyKTyaluii Majoll dacTu
(0Ae<<Ag) onTH4eCcKON MPOHUIIAEMOCTH AE BO3yIIHBIX CBETOHOCOB}. [locineanue
IPOUCXOJAT OT 3BYKOBBIX AJEKTPOJMHAMUYECKUX (IIYKTyauuid (MOIYJIALMMA) IH-
AIEKTPUYECKON IUIOTHOCTH BO3JyXa B CBETOHOCHOW 30HE syuyed KU, mostomy
OCTaHOBUMCS Ha Hel mojpoOHee.

[1.2.4. Illymosas cynepuyscmseumenviocms [IKU k dusnexkmpuueckum gaykmya-
yuam 8 3one _ceemonocumernetl ay4derl. CTOJKHYBIIUCH CO CTOJb OOJIBIIION YyBCTBH-
tenbHOCThIO [TIKHM K pa3HOro poja BHEIIHUM BO3ACHCTBUSAM Ha YCTOMYHMBOCTH MOJIO-
keHus1 nHTepdepeHmonHor KapTuHbl Ha dkpane [IKU, s He Mor ocraBuTh 0€3 BHU-
MaHMs1 BBISICHEHUE OCHOBHBIX IIPUYMH 3TOrO IIyMa Ha 3kpaHe. CyTb Jiena CBelach, ec-
71 OBITH KpaTKUM, K crieaytomieMy. Eciu B "OmmkHeilt 30He" pacrionoxxenus [TKU (aTo
10+30 ) ymapHO BO30Yy>KAaTh 3ByKOBbIE BUOPALIMK TMPEIMETA, CTOAIIETO Ha MOy, TO
KOJIeOaHUsI OT HETO JIOCTUraloT MHTephepoMeTpa AByMs MyTSIMHU: PaclpoCTpaHEHUEM
3ByKa IO BO3/YXYy M pacnpocTpaHeHreM BuOpaiui mo "3emse" (Mo KECTKUM KOHCT-
PYKLMSAM 3[JaHHSA).

[Ipu npumepHO paBHBIX AvHAX npodera nepsoie npuxoaat Kk [TKW nozxe BTO-
PBIX, T.K. CKOPOCTb 3BYKa B BO3/IyX€ HWXKE, YeEM CKOPOCTb PACIIpOCTPaHEHUs] BUOpaIUii
B KECTKUX KOHCTPYKLMSAX 3/1aHUsL. XapaKkTepHas KapTUHAa OOKOBOIO JPOKaHHUs UHTEp-
depenimonHbIx nosoc Ha skpane [IKU, cBsizaHHOrO ¢ ASHCTBHEM THX 3BYKOBBIX KO-
nebaHuil ¥ BUOpaIMii BO30YXIEHHOTO yIapoM MpeaMeTa npencrapiena Ha puc.l.1.
Koraa Bo30y>kAEHHBINA yAapoM MpeaMET CTOUT Ha MOJTy KOpUAOpa U JABeph B abopa-
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TOPUIO OTKPBITA, KAPTHHA UMITYJIHCOB OOKOBOTO JIpOKaHUsI MHTEP(HEpEeHIIMOHHON Kap-
TUHBI TIpezcTaBiaeHa Ha puc.Il.1,.

MHoil ycTaHoBieHO, 4To umnyibc M; gocturaer ontuyeckod miat@opmsl
[TIKH 1o %&ECTKUM KOHCTPYKLMSAM 3aHHUs, a UMITyJIbC M, — 0 BO3IyXy; OYEBUIHO,
YTO MHTEHCUBHOCTbH IIYMOBOI'O APOXKaHUS MHTEPPEPEHIIMOHHON KapTUHBI OT 3BY-
KOBBIX BO3MYILUEHUH, MOMAAAIOIMIMUX IPSAMO 110 BO3IYyXY B 30HY JIy4€l, IIPUMEPHO
Ha TIOPSIOK MHTEHCUBHEE TeX, KoTophlie nonaaatoT Ha [IKU yepe3 Bubpamum xeé-
CTKHUX CTPOCHHUI 37aHus (pa3yMeeTcsi, 3TO CIPaBEUIMBO JIJIsi KOHKPETHBIX YCIOBUM
ATOT0 SKCIEPUMEHTA, MOATOMY 51 UX CTAapaloCh MOAPOOHEE OMUCATh). ITOT BHIBOJ
HEeperpoBepeH MHOW MHOTMMHU CHOCOOaMM, B YaCTHOCTH, IOKa3aTeJeH ciydai
MIPOCTOTO 3aKPBIBaHMSI JIBEpU B JabopaTopuio, B KoTopoit Obut yctaHosien [TKU,
JUIS TIPEpBIBaHUs MPOXOXKJICHUS 3BYKOBBIX BOJIH OT HakoBaibHU K jdydam [IKU;
cooTBeTcTBYIOMMIA P PekT mokazan Ha puc.Il. 1.

a) 0) B)
A5X(1) AdX(1) AdX(1)
1, 1, 1,
: U, : : U,
0,5 0,5- 0,5
I Mdz
11 . oy E H,=0 T
(el }X= (2l /5X= (el , /M:
i t

t tht, t t o t t; 1

Puc.Il.1. Mmmynbcel oMex B opme ApokaHust HHTep(epeHIMOHHOM KapTHHbI Ha dkpane [TKH,
BO30YXKIaeMble YIapOM B MOMEHT f, MOJIOTKOM O HAaKOBAJIEHKY (BECOM OKOJIO 1 K2), pacroNoKeHHYIO B
kopunope 3nanus Ne4d GHUDXU (r. O6HMHCK) B 20 M OT HHTEp(EpOMETpa, B CICTYFOIIMX YCIOBUSX:

a) Bepb B maboparoputo, rae crout [IKU, oTkpeITa, HAKOBaJIEHKA CTOUT Ha IIOITY;

0) nBeps B mabopatopuro, rae crout [1KU, 3akpriTa, HAKOBaJIeHKa CTOWT Ha TOIY;

B) ABepH B aboparoputo, rae crout [IKU, oTKkpeITa, HAaKOBaJICHKA MMOIBEIICHA Ha pe3nHKaxX 0e3
CBSI3U C KOPITyCOM 3IaHHUSL.

W, — nmmynbc BUOpaIuii, MPOXOMSAIINN MO KECTKUM KOHCTPYKIHSAM 3IaHHUS K ONTHYECKOH
wratdopme [TKU; 1, — uMmysibe 3BYKOBBIX MOIYJISIMNA IDIOTHOCTH BO3IyXa JIyde, POXOISIIHi
10 BO3AYIIHOMY TIPOCTpaHCTBY aboparopun k [TKU; 8.X,, — "06enpiit mym" mHanKaropa I[TKU.

006 srom xe cBumerenbecTByeT puc.Il.1,, Ha KOTOpOM MOKa3aHO, KaK B yCIIO-
BUSAX DPAJHUKAIBHOTO YMEHBIIEHHS CBSI3U BHOPHUPYIOIIET0 OOBEKTA C KECTKUMU
KOHCTPYKIUSIMU 37aHUs (B JaHHOM Cllydae, IPU MOJABECE IIyMsIIero o0beKTa Ha
pe3unkax) BuOpanuu ;=0 u ocrarorcs Tonpko BubOpanuu M,, npuxoasiue K iay-
yam [1KU no Bo3nyxy. Takum o0pa3om, yaanoch yCTaHOBUTh, YTO €CTECTBEHHOE
IIYMOBOE JIpO’KaHue MHTepPepHUHOHHON KapTuHbl Ha 3KkpaHe IIKUW (na puc.Il.1
3TO 0.Xy,) PE3KO YCUIIMBAETCS 3BYKOBBIMU MOJYJISILIUSIMU IIJIOTHOCTH BO3AyXa B 30-
Hax JIy4eil, KOTOpbIE, B CBOIO OYEPEb, MOAYJHPYS BEIUUUHY YaCTU AE TUAJIEK-
TPUUECKON MpOHMIIaeMOCTH BO3AyIIHbIX cBeToHOCOB [TKU, BhI3BIBatoT Opocku U,
Npo>KaHUs KapTuHbl;, nocnennue (M,) yacto okaspiBatoTcst 0ojiee CUIIbHBIMU, YEM
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opocku M, ot mexannyeckux BuOpammii ontuyeckoil minatdopmer [IKU, mponu-
Karomue depe3 (pyHmameHTt, Ha kKoTopoM ctouT BaHHa I[IKU, 3aTem yepes kun-
KOCTh, B KOoTOpoil miaBaer miardopma [IKU, xorsa oba 3TM UCTOYHMKA MOMEX-
IIYMOB UCXOJAT OT OJJHOTO UCTOYHMKA BUOpALIUN.

OT1OT BBIBOJ O rpoMagHoM dyBcTBUTENbHOCTH [IKHM K 11ymMo-3ByKOBBIM MO-
OYJSALHSIM IUIOTHOCTH 4acTH A€ AMAJIEKTPUYECKOM MPOHMIIAEMOCTH BO3IYIIHBIX
cBetoHocoB [TKU Ob1 TOMOTHUTENHHO MPOBEPEH IKCIEPUMEHTAIBHO MYTEM TYyP-
OyJIEHTHOrO0 BO3MYLIEHUSI MAJIOTO Y4acTKa CBETOHOCA JIy4a MONEPEYHBIM [TOTOKOM
CKaTOTO BO34yXa, HAIIPABIISIEMOTO M3 COIUIA TUAMETPOM S5 MM NEPHEHAUKYISAPHO K
Jay4dy L, Ha pa3HBIX PACCTOSHUSX OT IMOJYNPO3PAYHON IUIACTUHKH P, oudypim-
pyromeit ucxonneli syd / nasepa IIKW na nBa oproroHansHeix ayda 1, m 2 (cm.
puc.3.10 B o0cCHOBHOM TeKcTe). Pe3yapTaThl 3TOro Hccileq0BaHuUs MPEACTABICHBI HA
puc.I1.2. Y3 Hero BugHO, 4TO TypOyJIeHTHOE (IIIyMOTI0I00HOE) BO3MYIIIEHUE TIJIOT-
HOCTH BO3ayXa naxe Ha HuuToxkHoW yactu (0,5/700~0,07%) miuHBI cBETOHOCA
ayya L, pe3ko {B OOJbIIMHCTBE ciiydaeB (Hampumep, 1, 2, 3 Ha puc.Il.2) B He-
CKOJIBKO pa3 MO CPABHEHUIO C OPJIMHAPHBIM IIYMOM Ao} YBEIMUYMUBAET IIYMOBOE
JpOoXKaHuEe UHTEPPEPEHIIMOHHON KapTuHbl Ha skpane [TKU.

[Ipu 3TOM 0OHApY)MIIaCh JTHOOONBITHAS 3aBUCUMOCTH (cM. puc.I1.2) HeoguHako-
BOI UyBCTBUTEIBHOCTH YYaCTKOB CBETOHOCA K OJHOMY U TOMY K€ TypOYJECHTHOMY
BO3MYILEHHUIO TUIOTHOCTH BO3/1yXa. MakCUMabHOW YyBCTBHUTEIBHOCTBIO K BO3MY-
IEHUSIM [UIOTHOCTH BO3/lyXa CBETOHOCOB OOJIAIat0T yYacTKU JIydel 1, u 2, 6auskue
K Oudyprmpyromeii miactuike P, a mo mepe yAajieHus MOToKa BO3yXa, BO3MY-
IIAIOILETO IJIOTHOCTh CBETOHOCA, OT P B HANPaBJICHUH K KOHIaM Jiydyel 1, u 2y or-
pakaromux 3epkai Sy u Sy, YyBCTBUTEIBHOCTh K YKa3aHHOMY TypOYJEHTHOMY BO3-
MYIIIEHUIO TJIOTHOCTH CBETOHOCOB MOCTENEHHO MajaeT (CM. 1o ructorpamme 1, 2, 3,
4 na puc.I1.2), Bruioth 10 ypoBHS (5), CPABHUMOTO C OPAMHAPHBIM IIYMOM 04, HE-
BO3MYIIIAEMOI'0 CBETOHOCA (KaK OyJTO JOMOJHUTEIBHOIO TypOYJEHTHOIO BO3MYIIIE-
HUSI CBETOHOCOB Yy 3€pKaJl S| U S, HET).

A 84,
0,1 —
005] Au(L2)
: /64”'[‘0 /64LLI KOO I
0 ] ] ] ] ] ] ] lI >
0 200
p St s, 0 g, 00 5"

Puc.I1.2. 3aBucuMOCTH OTHOCHTENBHOM aMIumTy bl (OA=AX/X,, rae AX — abCOMOTHas IMpPHHA JIPO-
KaHWST; X,— 0a30BOE pacCcTOSHUE MEX/TY COCSIHIMH CBTIIHIMH TI0JIOCAMI) IITyMOBOTO JAPOKAHUS HHTEpQe-
PEHIMOHHOM KapTHHBI Ha SKpaHe [TKW npr pasHBIX COCTOSHUSX BHEIITHUX BO3ICHCTBHI Ha JIydH, 00pa3o-
BanHbie 4-Ms nponéramu (1424242 x) ¢ Tpemst ~177 -epeoTpakeHHsIMI: SAy,, — OPAUHAPHBI YPOBEHD
IIyMOBOTO JJPOYKaHWs KAPTHHBI B HOPMAIBHBIX JJA0OPATOPHBIX YCIOBUSX; OA,y x0n6 — TOKE C HAIETHIMU Ha
Jy4H CTEKIISIHHBIMH KOJIOAMHU ¢ HOPMAJIHBIM JABJICHUEM BO31LyXa; OA(L,) — TIOBBILICHHBIE YPOBHH (THC-
TorpamMmel 1, 2, 3, 4, 5) IIIyMoBOro ApoKaHUs KAPTHHBI B YCIIOBUSIX JIOKAJIFHOTO TTOTIEPEYHOTO BO3ICHCT-
BUSI TIOTOKOM BO3/yXa (IamMeTpoM ~1 cu Tpu CKopocT ~1 w/c) Ha y9acToK JTyda, OTCTOSIIHIN OT Oudyp- 15
IUPYIOMIEH HCXOIHBIH JIyd IUIaCTHHKY P Ha paccrostHmsix: 1, 3, 5, 7 m (obo3navenus P, S,, L, copmagarot
¢ oboznagermsva prc.3.10); S, S, S ") — MecTa yCTaHOBKHU MEPeOTPaKAIOMIMX 3epKajl, 00eCTICINBAr0-
upx tpu 177%-passopora nyua L,.



310, 00HApPYKEHHOE MHOMW SIBJIIEHHE, HATOJIKHYJIO MEHS Ha OTKPBITUE CXEMHOIO
peleHus yIsi MakcBeJIoBa "'neTeKTopa adupa’ mepBoro mopsKa IyBCTBUTEILHOCTU K
>dupoarHaAMIYecKnM SbEKTaM MAIOro PEISTHBHCTCKOro napamerpa B'=(V/c)', koto-
poe okazanock npuMepHo B 1000 pa3 yyBCTBUTENBHEE JTaKe MOJCPHU3UPOBAHHON MHOM
cxeMbl [IKM MaiikensCoHa ¢ BBICOKONPOHUIIAEMBIMU CBETOHOCAMH, YyBCTBUTEIBHON
TOJBKO K 3(dexram Broporo mopsiaka (B°=V?/c?). Hivke Takoii nuTephepomerp Oyt
kpatko onmcad. UccnenoBanus [TKM B 00BATHSAX IITyMOB TIPOBOIMIIMCH MHOM C TIENTBIO
MIOMCKA ITyTEH MOBBIIICHUS €TO Pa3pelaoniell ClIoOCOOHOCTH M HA/IEKHOCTH BBISIBIICHHS
IJIaBHOM M3MEPSEMOI XapaKTEPUCTUKA — TAPMOHUYECKOW COCTABIISIOLICH CMEIICHUS
AA(p)=AA,,sin(wt+¢,) naTepdepenmontbx nonoc Ha skpane [IKU Ha done momex
(cUCTEMAaTHYECKUX U CITyYailHBIX).

OnHO M3 HanpaBJIEHUH 3TOrO MOKUCKA 3aKIH0YAETCA B JOCTMIKEHUM MAKCUMAJIb-
HOT'O OTHOIIECHUS CUTHA/TIYM (M=AA,,/AA ) me- B X0A€ ipeacTaBneHHbix Ha puc.I1.2
WCCJIEIOBAaHUI BHEILIHUX ILIYMOBBIX BO3JICMCTBUN Ha JIpoxaHUe (yCTOMYMBOCTH Te-
KYIIIETO TOJIOKEHUS) HHTepPepeHIIMOoHHON KapTHHbI Ha dKpane [TKW o6o3nauwmics
METOMYECKUI MyTh CHWKEHHs ypoBHA 1ryMoB 1IKH 3a cué€r, Bo-nepBhIX, ycCIoKoe-
HUS BO3QYLIHBIX Macc B 30He cBeToHOCcOB jyuei [IKHW (i 3Toro okazanoch gocra-
TOYHO HAJETh AKCUAIBHO O BCEH JJTMHE JTydeil TpyOKH, COXpaHss B HUX HOPMaTbHOE
JaBJICHUE BO3yXa); BO-BTOPBIX, OTKAYKH U3 HAJETHIX TPYOOK BO3AyXa (BaKyyMHPO-
BaHUsI CBETOHOCHOTO ITyTH).

HapneBanue Ha iqy4un TpyOOK CO CLIOKOMHBIM BO3AyXOM HOPMAaJIbHOI'O JIaBJICHHMS
YMEHBIIIAET MPUMEPHO B JIBA pa3a yYpOBEHb IIYMOBOTO JIPOKAHUA Ay xon MHTEPDE-
peHunoHHOM KapthHbl Ha 3kpaHe [IKW no cpaBHenuro co cimydaem, korna y IIKU
CBETOHOCHI OTKPBITHI U CO3/aI0T OPJIMHAPHBIN YPOBEHB 1IyMa OAy,, (3TH YPOBHU IO-
ka3anbl Ha puc.Jl.2). TloBblIeHHBI OpAMHAPHBIA YPOBEHb LIYMOBOIO JIPO>KAHUS
0A ;. >0A yxon6 KapTuHbl Ha [IKW ¢ OTKpBITEIME CBEeTOHOCAMHU OOYCIIOBJICH KakK pa3s
BIUAHUEM (IyKTyallii TUIOTHOCTH CBOOOTHOTO BO3/YyXa, BBI3BIBAIOIIMMHU IO BCEU
JUIMHE JTy4yeil IyKTyaluu yacTy MPOHUIIAEMOCTH A€ B CBETOHOCAX.
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Puc.I1.3. 3aBucumocTn oTHOIEHHS cUrHaN/IyM M=AA,,([1)/0A,, (kpuBasi 1-2), KaKk OTHOIIEHHS
MaKCHMAJIbHOH aMIUTHTYIBI AA,, TAPMOHUYECKOH COCTABILIIONIEH CMEIIeHHMsI MHTeP(ePEHIIMOHHBIX
nonioc Ha 3kpane [TKM k ypoBHIO HX LIyMOBOIO IPOXKaHMUS 0A,,, Ha SKpaHe (YpOBEeHb JA,y, MOKa3aH
Ha puc.I1.2), u vactn nponumaemMocti Ag(/]), 0OycIOBIEHHON MONSPH3AIMEH YaCTHI] BO3ILYIIHBIX
CBETOHOCOB, OT BEJIMYMHEBI faBieHus | Bo3myxa B 30He cBeToHOCOB Jrydeii [IKU: 1 — sxcniepumen-
TajbHasA, CHsTas B TPEX Toukax (¥); 2 — pacuéTHas, OCHOBaHHAs Ha WCIIOJIL30BAHMU MOEH HOBOM
dopmysbl (33,) U151 AMIUIMTYIbI TAPMOHMYECKOH cocTansomeit A4, (Ag), npu k=2, D=3,6-10" 3 —
3aBrcMocTh Ag(J]) it Bozmyxa gasnenrem 0,3; 1,0; 1,5 amw.

Tpu Touxu (*) kpuBoii 1 cHATHI 26-r0 nrons 1968-ro roga c 12 110 14" B YIIOMSIHYTOH BBIIIE JTabopa-
topuu GHUOXW B nepuo] NpOoXOxKICHUS U3MEpSAEMON BeIUUYUHBI A4, Yepe3 CyTOUYHbIH MaKCUMyM Ha
MOEM HKI/I, HUMEBIIEM B TY IOPY BO3MOKHOCTb pa3sBOpOTa TOJIBKO B I‘OpI/I30HTaHI>HOI71 IIIOCKOCTH.

DTO 3aME4dIM MHUL'UE IKCLUCPUMCH1A1UPbL, PAUUTABLLMC C LINKL, 410 BUJIHO XOTS

OBl IO TOMY, KaK HEKOTOPBIC U3 HUX B CTPEMJICHHUH MOJTYYUTh OoJiee "duncTtoie” pe-
3yJBTaThl U3MEPEHHS CKOPOCTH "2(PUPHOTO BeTpa" BaKyyMHUPOBAIN MOJIHOCTHIO
npoCTpaHCcTBO Haj ontrudeckoi mutoit ITKU (cm., nanpumep, [15]).

S yxxe oTMeya BbIlIE, YTO, MOJB3YSICh METOIMKON MalikelTbcoHa U €ro OIMOOYHOM
dopmyoit (33), OHM HE TIOHMMAJIM UCTUHHOTO TIPUHITAIA JACHCTBHS "'neTekTopa a¢upa’,
BBITEKAIOIIETO U3 UieM MakcBesia, OCHOBAHHOW Ha HEM3YYEHHBIX TOHKOCTAX OMHApHOM
CTPYKTYpbl MpOHUIIAeMOCTH €~=1+Ag cBeToHOCOB. [loaTOMY OHM TONMy4YanM, HE Benas
npuynH, "otpuuarenbHbie” pe3ynasraTel Ha Tex [TKH, y KoTopbIX BaKyyMHPOBaHHUEM YCT-
PaHsIICS CEHCOPHBINA 3IEMEHT A€ CBETOHOCOB Jiyuel. Ceryac s MOKaxKy 3TO OINMCAHUEM
CMEHMAIBHO TIOCTaBJIEHHOIO MHOM 3KCIIEPUMEHTA, B KOTOPOM ObLIIO OOHApPYXEHO MOCTe-
NIEHHOE YMEHBIIIEHUE OTHOLLEHUS] CUTHAJI/IIIYM NPU CHO>KEHUM JaBieHus Bozayxa (/1) B
30H€ cBeTOHOCOB: M(1)=AA4,,(1)/AA,, TIKW, BrutoTs 10 MOIHOM NOTEpPU CUTHAJIA TAPMO-
HUYECKOW cocTapyisitonied AA(P), B yCIOBUAX, B KOTOPBIX *aamu yBeranuenus 1 (). S
crenuaibHo n3Mepuit M(1l) mpu pa3HbIX ypoBHSIX AaBiieHus Bo3ayxa (/1) B 30Hax cBeTo-
HOCHOT'O MPOCTPAHCTBA PAaCHpPOCTPaHEHUs JTydel (pe3ysIbTaThl 3TUX U3MEPEHUM Ipe-
craBieHbl Ha puc.I1.3) u oOHapyXwui, 4TO BaKyyMHPOBAaHHE HE YBEJIMYHMBACT, & YMCHb-
[IaeT pa3pellarollyl0 CIIOCOOHOCTh HAOMIOJICHHS TapMOHUYECKON COCTaBIISIOLIEH
AA(Q)= AA,,-sin(wt+@,) Ha sxpane [TKU !

Ha puc.I1.3 oOnapyxeHo aHOMaIbHO OBICTPOE MAJCHUE OTHOIICHUSI CUTHA/IITYM
N()=AA4,(1)/AA4,, B uTEepBaIIC N3MEHEHHS CpeHEro AaBieHuil Bo3ayxa 100</1<1000
mm.pm.cm. B cBeTOHOCHOM 30He styueit [IKU (kpuBas 1-2), ropazno Oosnee ObICTpoe, YeM
COOTBETCTBYIOIIEE CHIKEHUE YacTU MPOHHUIAEMOCTH AE CBETOHOCOB (TpsimMas 3) OT
yYMEHBILICHUsI AaBjieHusl Bo3ayxa. OaHa W3 MPUYMH YMEHBUICHUS] OTHOILICHUS CHTI-
Ha/miyM (/1) oOwsicusiercst ymenbienreM Ag(/]) cBeronocoB mpu cHmkenun ] (kak
BUJTHO 13 3aBUcuMOCTH 3 Ha puc.I1.3), Ho oHa cocoOHa OmHCaTh TOJBKO YacThb A heKTa
ropazzio 6onee cuipHOro naaenus M(). Becb apdexr camxenus n (/1) MOXHO TOHSTH
TOJILKO €CJIM YYECTh, UTO C YMEHBILIEHUEM JIaBJICHHs BO3yxa B 30He cBeToHOCOB [TKI
pactér BKIax (UIyKTyaruii epBoro mopsyika (B'=V/c) nposiBieHuii dupa nepes BTo-
pbiM (B*= V?/c?). DTy CTOpOHY SKCIEPHMEHTAIBHOTO HCCIenoBaHust cBoiicts IIKH st
paccMoTtpro Huke B mmyHkTe 11.3.8, xora 3aBepiiry BeiBo hopmyisl (I1.16).

11.3. IxKcnepumenmanvnoviit nPOPvIE U3 NYHL CIAMUCIIUY-
HOCIU 6 I0HO ONPEOeaAEHHOCIU HAOII00CHUS PEAKUUL
a¢hupa ¢ onvimax muna Maiikenvbcona.
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I1.3.1. Beckue apeymenmot "ompuyamenvuocmu" onvimos Maiikenbcona. 1'apmo-
HU4ecKasi coctapisitomas AA(@) cmenienus: UHTEpGEPEHIIMOHHBIX MOJIOC HA JKpaHe
[TIKH, neiicTBUTENBHO, OKa3al1ach HACTOJILKO TAMHCTBEHHO-NIOTAEHHOW B ITYMOBBIX T1O-
TéMKax mpupobl, a nmpuodop — ITKM MaiikenbcoHa OKa3alicsi HACTOJIBKO KalpU3HBIM B
CBOEM TEPBO3IaHHOM BHUjIE '"3110XU MapoBo30B', uTo yuénsle noutu 100 et He Benay,
YTO TBOPUJIU OJ1 JIO3YHI'OM "OTpUIIATENLHOCTH" ONbITOB MaiiKenbCcoHa.

OOnum W3 BECKMX Hay4YHbIX apryMEHTOB "OTpHLATEIbHOCTH" OMNbITOB Maii-
KeJIbCOHA ObUIa HETEpNHUMas B HAYYHOM THOCEOJIOTMU HEMOBTOPSIEMOCTh 3KCIEpH-
MEHTAJIBHBIX PE3YJIbTATOB Y Pa3HBIX aBTOPOB. TaliHy OJHOM W3 IPUYMH HEIIOBTOpSIE-
MOCTH OIIBITOB MalKellbcOHa, KOTOPBIE MEPENPOBEPSITUCH APYTUMH SKCIIEPUMEHTA-
TOpamH, sl packpbil B 1968-oM roay; st oOHapy»kuil NpUUYHHY OIMOKH hopMyJisl (33)
MaiikenbCcoHa — B HEM HE YUMTHIBACTCS IJ1aBHAas ceHCopHas xapakrtepuctuka [TKW —
BEJIMYMHA YaCTU MPOHULIAEMOCTH A€, CBS3AHHOW C MMOJISIPU3ALMEN TOIBKO YaCTHIL
ceeroHocoB ITKH. Koraa 310 BBISICHWIOCH, cpa3y BCE OOBSCHWIOCH, U BEChMa MpO-
cTo. OKa3bpIBaeTCsA, SKCIIEPUMEHTATOPBI HE BEJAIM, YTO BaKyyMHUPYs ISl "YUCTOTHI
cBoero ombiTa" cBeToHOcHOE mpocTpaHcTBO [IKW, oHu TyOuUiIM 4yBCTBUTEIBHOCTD
cBoMX NpUOOPOB. [103TOMY, €CTECTBEHHO, Y HUX MOIYYaIUCh JIOKHO-OTPHUIIATEIIbHbIE
pe3ynbpTatbl. Ho nx 00bsBIeHHE Ha BeCh MUP 00 "OTPHUIIATEIBHOCTU" BBIMOJIHEHHBIX
OTIBITOB OOMaHBIBATO TEX, KTO ObUT OOMAaHBIBATHCS pajl "HEBOCIIPOU3BOIUMOCTHIO"
onbIToB THNa Maiikenscona. Henmonumanune npunumna aevicrsus [IKW nHactronbko
3aIIOPUBAIIO B3I YUEHBIX HA MPOOJIEMY, YTO HUKTO HE 0Opalajg BHUMAHUS Ha KO-
pEHHYIO pa3Hully B 4yBCTBUTEIBbHOCTH [IKWM K rapmMoHMYECKOW COCTaBISIOIIEH
AA(¢) cMenieHns: UHTEPPEPEHIUOHHBIX T0J0C: Y BaKYyMHPOBAHHBIX — MOIy4ajiach
nyneBas, a y [IKM ¢ HopManbHBIM JaBlieHUEM BO3/yXa HaJ ONTHYECKOM miaTdop-
MO — HE HyJIEBas, a BIIOJIHE KOHEUHAas1, HaOJtojaeMasl.

/Ipyecum He MEHEe BECKUM apryMEHTOM TEOPETUKOB "OTPHULIATEIIBHOCTH' OIBITOB
MaiikenbcoHa ObuIa IJI0Xasi BOCIPOM3BOAMMOCTD PE3YJIbTaTOB OAHUX IKCIEPUMEH-
TATOPOB Yy JAPYTUX SKCIIEPUMEHTATOPOB, HEU3BECTHON MPUUMHON KOTOPOU ObLIa BbI-
COKasi 3aBHCUMOCTb YcCIiexa HaOMIOACHUS eapmonuueckol cocmasusaowei AA(@)
cmewenus unmepgeperyuontvix nonoc [IKM ot MECTHOTO BPEMEHHU CYTOK BBITION-
HEHUS ONBITA. 37eCh BOOOIIEC BIACTBOBAI '"MOJHBIM TyMaH" HEIIOHUMaHHUS MECTHO-
BPEMEHHOW CYyTOYHOM 3aBHUCHMOCTHU PE3YyIbTaTOB U3MEPEHUMN, KOTOPBIN yCyTyOmsuics
BCE TE€M K€ HEMOHMMaHuEM UCTUHHOTrO npuHiuna aeicteus [IKU u, B pesynprare, —
TONTAHUEM BCEX IKCIIEPUMEHTATOPOB Yy nopoea dyBcTBUTENBHOCTH [IKM K rapmonu-
yeckoil coctamisitoieit AA(¢p) cMmeleHrs UHTePPEPEHIIMOHHBIX TOJIOC, KOMOPblll Y
[IKW ¢ pnunamu jiydeit L, <5 m NpakTUYECKH BCE BPEMs CYTOK OIPEACIISIICS OTHO-
IICHHEM CUTHAL/yM N=AA4,,/AA4,<1.

JIums nocne nosiieHus: pabotr Muiuiepa, KOTOPbIN MOBBICHI ITOYTH Ha TOPSIIOK
OTHOLIEHHE CUTHA/IIYyM M=AA,/AA, cBOMX HaOIIOAECHUI T'apMOHHYECKOM COCTaB-
mstromeit AA(@) cMereHusi HTepPEPEHIIMOHHBIX TOJIOC 0 ypoBHEH 3<n<7 myTém
yainuHeHns Jiyder csoero [IKUM ¢ Bo3gymmbiMu cBeTOHOCaAMH 10 64 M, IPOSICHAIIMCH
HEKOTOPbIE OCOOEHHOCTH 3aBUCHMOCTH PE3YJIbTATOB M3MEPEHUH OT BPEMEHH CYTOK.
Musuiep BriepBbI€ NPUBEN CYTOYHYIO ITAHOPAaMy W3MEHEHUs BEIWYMHBI CKOpPOCTH V
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"3¢pupnoro Berpa" [13, 14], KOTOPYIO OH BBIYHCIISLI C IOMOIIBIO GopMyibl Maiikenb-
coHa (33) no u3MepeHHbIM UM BeTHYMHaM AA,, B CYTOYHOM aBr'yCTOBCKOM 3aBUCHMO-
cT AA,,(tyeern.) OT MECTHOTO BPEMEHH fyeery,- 1K, uepe3 popmyry (33) BriepBbIe MOYKHO
OBbUIO MOHATH, Kak y Muiliepa U3MEHsUIach B TeUEHHE 24 4acOB aBI'yCTOBCKHUX CYTOK
amrntya AA4,, rapMoHn4eckoi cocrasisitomeil A4(¢) cmeleHns nHTeppepeHIIMOH-
HBIX 110710 (KAK M3BECTHO, 9T0 mpoucxomo B CIIIA Ha ~42° CIII).

Habnromass MHOTOKpaTHbIe U3MEHEHUs AA,, B T€UEHHE CyTOK, MUJUIEp Mpe/o-
JIOKWJI, YTO CYTOYHOE HETMOCTOSHCTBO HaOromaeMoi ckopoctd "a¢upHoro Berpa'
CBSI3aHO CO CJIOKHOM KapTHUHON M3MEHEHMs NMPOEKIMK BEKTOpa V Ha MIOCKOCTh Bpa-
nieHus ontuaeckoit Tkl ero [IKW, npuBs3aHHOM K MIOCKOCTH TOPU30HTA J1abopa-
TOpUU, HO TMOJIHOM KApPTHHBI TMPUBS3KM HAOIONEHUN K CE30HHOMY M MECTHO-
CYTOYHOMY BpeMeHH y Musuiepa He Obut0. [1o3TOMY MocieoBaTessHO U3JI0KY CYTh
nena B 00bEMe, KOTOPBIN yIAIOCh MHE HAaKOMUTh B 1968-74-0M roax 10 TOro MOMEH-
Ta, KOTJa BCE DKCIEPUMEHTHI MOM OBbLIM B OJIHOYAChE MPEpBaHbl, 00OPYIOBAHUE U
KYpHAJIBI SKCIIPONPUUPOBaHBIL, a s BeiaBopeH u3 PHUDXU ¢ GpopmynmpoBkoii — 3a
HapYIIEHUE TEMATUUECKON JUCIUILINHBI PEATPUSITHS.

Munnep noctur Ha cBoéM [IKU ¢ 64-MeTpoBBIMU JTydyamMH Ka4eCTBa Pa3peLICHUs
MUHHUMAJIbHBIX OTHOCUTENIBHBIX CMEIIeHU AA,,;, HHTep(hEepEeHIIMOHHBIX 1MOJIOC Ha (o-
HE IIyMOB-ApokaHud AA,<AA,,;, kaptunbl Ha 3kpane [IKU, mo Mmonm oueHkam aH-
HeIx [13, 14], He nyume ypoBHS AA,,;>0,01. HaGmonaembie sxe MusuiepoM Makcu-
MasibHble aMIUUTYbl (AA,,,~0,07+0,12, [13, 14]) rapMOHUYECKON COCTaBISAIONICH
AA(¢p) cmerienust UHTEPHEPEHIIMOHHBIX TOJIOC, JaBaBIIUE €My IMpU 00pabOTKe IO
dbopmyiie (33) ckopoctr "pupHoro Betpa" V~12 xm/c, ObLIM OUTH HA TIOPSAAOK BBIIIIS
AA,;,. THBIMEA CTIOBaMH, Ka4e€CTBO M HAAEKHOCThH BBISIBICHUST MUJUIEPOM peaKiuii
a¢upa B sxcniepumentax Ha [TIKW Obutn qoctatouno Beicokumu. OHU COOTBETCTBOBA-
JIM OTHOIICHUSIM CUTHAJ/IIIyM=T] He Xy>ke 1=2+8. B tabmuue 1.1 npuBenens! qpyrue
AHAJIOTUYHBIC OICHKM KauecTBAa HAOIOACHHI TapPMOHUYECKON COCTaBILIONIEH AA(()
CMeIeHUsT MHTePPEPEHITMOHHBIX TIosToc Ha dkpaHax [TKU y pa3HbIX skcniepumMeHTaro-
OB, HaUMHAs C TiepBoro onbita Maiikenbcona 1881-ro roga u 1o onbitoB Muiepa B
1930-x romax.

Tabmuma I1.1. OueHkn kadecTBa HAOMIONEHUIA TaPMOHUYECKOW COCTABIISIO-
et AA(¢) cmerienus uaTepdepeHIMOHHbBIX TIostoc Ha kpaHax [1IKU mo peanmsa-

IIUSIM B OTIBITaX TOTO WJIM MHOTO OTHOIICHUSI CUTHAT/IIyM (M=AA4,,/AA,y)
JnvHa ruted  MunuManbHo- paspe- Oskunasiuascs 1o omubod- — Peanmsopannas B Jlocturny- — DaMuIMK M3BECTHBIX

IIKU: ImaeMast aMIUIUTyJa  Hoi opmysie MalikeIbCoHa OIBITaX OTHOCHTENIb- TOE B OIBI- aBTOPOB, SKCIICPUMEHTH-
Li=L=L, m AA,,;, rapmonndeckux (33) OTHOCUTENbHAS AMILIM-  Has aMIUIUTYa Tax oTHO- posasuux ¢ [TKU, napa-
7" cMelueHui Ha OKpaHe  TyJa A4, oy TAPMOHMYE- A4, pea; TAPMOHIYE-  IICHHE  METPBI KOTOPBIX YKa3aHBI
[IKH CKHUX CMELIEHHH MMOJIOC HA ~ CKHMX CMEIIEHUH Ha ~CHIHAJI/IIyM B CTpOKeE (To1)
JKpaHe H21<I/I ) sxpane [IKH n
> 0,04 mia B=10" < < Maiikenscon ([12],
2.4 0,03 004 maBo10 0,0025 0.1 e r.)([ ]
22.0 0,025 0,4 w1 B>=10 0,02 ~0,8  Maiikenscon, Mopim
’ 40,0 muaB*=10"° ([47], 1887 1.)
52.0 0,03 0,9 s B*=107° 0,04 ~1,3 MaiixenscoH, [Tuec,
’ 90,0 w1 B*=10"° ITupcon ([48], 1929 )
64,0 0,01 1,2 wist B>=10"* 0,06 6 Muep ([13, 14],
120,0 i B>=10"° 1920-30 r.r.)
JlminHa e  MUHHMaIbHO- paspe-  Okmiasiuascs no Moeti gop-  Peanusosannasi B Joctury- OKcHepHuMeHTaTop
IaeMast aMILUIUTy1a Myie (33,) OTHOCHTENBHAS  OMIBITAX OTHOCHTENb- TOE B OIIbI- (rom)
HIKH: AA,i, TapMOHMUECKnX ~ AMIVINTY/A Ad,, TaDMOHHHE-  pag amrumryna A4,,  Tax OTHO-

CKHX CMEILeHHI HHTepdepeH-
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le LZZ I CMEIIECHUH Ha DKpaHe LHMOHHBIX I0JI0C, TPAHCIIUPYe- TapMOHHUYECKHX CMe- LICHHUEC
b

MBIX BUIMKOHOM Ha 9KPaH LLEHHI{ Ha JKPaHE ~ CHTHAI/LIYM

kuHeckona [TK1 KU n
6 (Bo3myx) 0,009 0,01 0,01 1,1 Hembstos (1968 1.)
6 (CS,) 0,008 0,07 0,07 12 Jlembsteos (1969 1.)
0,3 (Bona) 0,005 0,085 0,11 22 Jembssos (1971 1.)

S BeIpakar0 MX B COBPEMEHHBIX TEPMUHAX OTHOIICHWS CUTHAI/IIyM=T), U B Ta-
KOM BUJIE OHM (OTH OLICHKH), TIOYKATYH, JIydIlle JIFOObIX CJIOB MPOSICHSIOT CHEIHaIu-
CTaM SKCHEPUMEHTAIILHOTO 11€Xa, MOYeMY OIbITHI THIa MaiikenbcoHa cowin "oTpulia-
tenpHbIMU". Korna Bel, yBakaemblil unTaTesnb, CpaBHUTE 3TH pe3yJibTaThl Musuiepa ¢
moumu (Ha puc.I1.4+118), To ybenurech, KaKk JaJiekd OT LEIU OMpOBEp:KeHHUs MHda
"OTpHUIIATEIPHOCTH" ONIBITOB THIIA MalikeThcoHa ObLUTH 1aXe OnbIThI Muiniepa.

N3 tabmure [1.1 u puc.I1.7 BuaHO, 9TO Y TIEpBOTO AKCIIEpUMeHTa MalKelsCoHa B
1881-om romy He ObLIIO HUKAKHUX IIAHCOB OKA3aThCS YCIICIIHBIM (TaK CKa3aTh, MO3UTHB-
HbIM), T.K. OTHOIIIEHHE CUTHAJI/IiryM B HEM Obu1o N~0,1. 31ecy Opocaercs B riaza napa-
JIOKCAJIbHOE HECOBITQJCHUE MPOTHO3HBIX TEOPETUUECKUX OXUAAHUM MarkenscoHa or-
poMHOW aMIUUTYAbI (A4, ~0,04) rapmoHndeckoil cocraBstomeil A4(p) cMeneHus
uHTepPepeHIMOHHbIX nonoc Ha dkpane [IKU, ¢ peansHo "yBuaeHHONW" MM HEMOIBIXK-
HOCTBIO KapTUHBI (A4, pean =0). JUIs1 MOHMMaHMA 3TOrO MapaJoKca BaKHO UMETh B BHJLY,
410 MalKeIbCOH ONPENersil BeMMUNHY AA,, o, TyTEM OOpalieHus CBOSH OmMO0YHOM
bopmyisl (33) otHOCcuTENBHO A4, {cM. hopmyity (I1.1) Hioke}.

[Momuepkny, oxunanock 3HaueHue A4, ,,=0,04 (cm. 3-it cronberr), KoTopoe, Mpu
pazpemaromei  cune  uHTEpdepomerpa (IO  OIEHEHKE camoro MalkenbcoHa
AA,i~'14=0,025 [12]), ZODKHO GBLIO YBEPEHHO OOHAPYKUTH AMILIUTYIY CMEIICHHUIT
no50C¢ A4, ysvep~AAdm 0x=0,04, a B IEHCTBUTEIBHOCTU MONYYHIICS "KaXKyIMICS HOJb'"
(A4, pean=0)?! DTOT Mapanokc B IMTEPATYpe 10 CHX HOpP HE PACCMOTPEH JOJLKHBIM 00-
pa3oM, XOTsI €ero MOHMMAaHUE PACKPHIBACT BECh IUIACT 3a0my»aeHuil MaiikenbcoHa. B
KOHIIE 19-r0 BeKa COCTOSIHME HAy4HOI'O TMOHMMAaHWS TpUajbl "HabronaeMoe — HeHa-
OroaeMoe — CyliecTByroliee" HaXOIWJIOCh €€ B TAKOM COCTOSIHUM, YTO HEHaOIIIo-
JaeMOCTh B TIymMax Macmtaba AA, HEKMX TOJE3HBIX CUTHAJIOB C aMIUTUTYIAMH
AA,~0,1-AA,, TONKOBAJIOCH HEOBITHEM TOJIE3HBIX CUTHAIOB. CerojiHs Bpsia Jid KTO OY-
JIET OCTIapUBaTh, YTO HEHAOIIIOAEMOCTh OOBEKTOB BOBCE HE O3HAYAET UX HECYIIECTBO-
BaHUS B TIPUPOJIE, HO KIMEHHO Ha 3TOM I1eCKe ""HE3aMETHOCTH PEATbHOTO B MHTEHCUBHBIX
mrymax' moctpoena Best akcuomaruka CTO u OTO.

Hwuxe s mokaxy (cm. dopmyny I1.2), uro peanusyromrytocs (B [IKM obpasia
1881-ro roga) ammmutyny A4, pean=0,0025 (cm. 4-ii cronben) unrepdpepomerp Maii-
KeJIbCOHA HEe MOT' (PMKCUPOBATh, T.K. €r0 pa3pelaroiias cuia Obulia Ha MOPSIIOK XYKe
(ona 6buta He ayunie 0,03 [12], cm. 2-it cton6er Tadauip I1.1), uto u o0ycioBuBa-
JI0 oTHoIeHue curHain/mrym=0,1, cooTBeTCTBYIOIICE "HEHAOII01aeMOCTH" KOHEYHO-
10 A4, pean. (cM. 5-1i cTonden tabimmuel 11.1 1 puc.I1.6), npocro He 3ameTHOrO B 10-
KpatHO Oonbimx rymax. [lostomy Maiikenscon umen mpaso caenath B 1881-om ro-
Ty TOJBKO HAYYHBIH BBIBOJ — HHTEPHEPOMETP HE OOHAPYKUBACT OXKHIAEMBIX PEaK-
il a3gupa. YTBepKIaTh e MOIHYIO "OTPULIATENBHOCTD' OMBITOB THIIA MalKenbco-
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Ha JUTS 3aKJIaJIKA €TO B TUTIOTE3y HECYIIECTBOBAHMSI B MPUPOIC MaTepun 3(pupa, Kak
ciyumioch 310 B 1905-oM rogy, B BEICHIEN CTEIIEHW HEHAYYHO W HEMPAaBOMEPHO. Te-
nepb 9Ta HEMPaBOMEPHOCTh CTAHOBUTCS OYEBHJIHOM Mepes CyMMOM MyOJIMKYEeMbIX
MHOM (hakToB-pazo0nayeHuii Muda "oTpuLaTenbHOCTU" OnbITOB MalikenbcoHa.

11.3.2. [lpuuunsl 3asbiwenus Matikenbconom oorcudaemori amnaumyovl AA,, o 6
CPAGHEHUU C_peanibHO HAOM00aeMoul UM amnaumyoou A4, ye., . Borpoc cerogusisero
aHanm3a BTOpoi cTpoku Tabmuupl [1.1 ropa3no cioxHee U MoyduTenbHEe, YeM TOITY-
YeHHbI MalikenbcoHOM B 1881-0M rogy oparHapHbBIN ONTUMU3M OLEHOK A4, o =0,04,
KOT/1a OH ""HM CHOM, HU JyXOM'" HE Belal HEe TOJIBKO 00 OIMIMOKaX, KOTOPbIE OH HATBOPWIT
B Maremaruueckoii monenu (33), HoO U 0 maciTtabe caMoro SIBJICHUS (T.e. CKOPOCTH
"3¢upHoro Berpa'), KOTOpoe OH M3ydaeT. A BeIb MMEHHO Mozenb (33) oH, U Beien 3a
HUM BCE MOCIEAYIOLIME 3KCIEPUMEHTATOPbI, Ucoab3oBayM noutu 100 ner g oOpa-
OOTKU CBOMX 3KCIEPUMEHTOB. Bo-nepsbix, OH HE 3Hal, YTO Bbluucisiemas 1o (33) oxu-
naeMast amrityaa AA', o TAPMOHUYECKOM cocTaBiisrolie AA(¢Q) CMEIeHrsT HHTEp-
(bepeHIMoHHbIX nosioc Ha dkpane [TKU:

AA'y o =L-B*/\ (I1.1)
COJZICPYKUT B ceOe OIIMOKY, 3aBBIIIAIOIIYIO OICHKU A4, o 110 (I1.1) B TIKU ¢ Bo3my1II-
HbIMH cBeToHOcaMu B (Ag)” pas. B (IL1): L — mmna myueit [IKK (06a j1y4a mpHHSTHL
OJIMHAKOBBIMU); B=V/c; A — IyiiHa CBETOBOM BOJIHBI B Jiyue. HeTpyiHO BuieTh, 4TO JIst
BO3IYIIHBIX CBETOHOCOB MMEET MECTO 3aBbIIICHUE AA', ox B (0,0006)_121666 pas! 310
KaKk HaJo ObUTO "OMpPOCTOBOJIOCUTHCS' M camoMy MaiKenbCOoHy, M €ro "KpUThuKam',
YTOOBI TAKUX OIPEXOB B TOUHBIX HayKax HE 3aMeuaTh crojieTue? PaccMOTpuM 3TOT, Kak
s 3aMETUJT BBIIIIE, OYEHb HE MPOCTOM BOMPOC JACTAITHLHO.

JleficTBUTENBHO, peanbHas aMIUIUTYIa AA,, ox TAPMOHUYECKON COCTaBJISIO-
et AA(p) cMmeleHns nHTEpPEpEeHIMOHHbBIX NToj1oc Ha 3kpane 1IKM nomxHa npo-
THO3UPOBATHCS Ha OCHOBE MOJIEPHU3UPOBAHHON MHOUM (dopmyinsl (33,), ucnpas-
nsromet 1666-kpatnyro ommoky (I1.1). U3 (33,) ¢popmyna mjisi mporHosa Oxu-
TAaeMOM aMIUTUTYABl AA,, ox YTOUHSETCS TaK:

Adyp o =L-B*-Ag/\ , (I1.2)
KOTOpasi KaK pa3 yMeHbmaeT mporHosupyemyio 1o (I1.1) Bemuunty Ad',, o B (Ag)
pa3 (T.k. it Ae=0,0006 otHOICHNE AA")) 030 /AA 1y 03 = As_1z1666).

Ho MaiikenbcoH, Beraucisist A4, ,=0,04 o (I1.1) He 3HaAT HE TOJBKO OIIMOKH,
BCKpbIBaeMou moert Gopmynoit (I1.2), Ho u mopsiaka BenmuuuHbl B. OH nenan OmeHKy
AA'y o Tip B=10"°, T.e. ms opbuTansHOil ckopocTH 3eMin Bokpyr COIHII, PaBHOM
30 km/c, T.X. APYTUX CBEIACHUN O CKOPOCTH 3eMJIM B KOCMOCE Torja He O0buto. B 20-om
BeKe ObUIO yCTaHOBJICHO, 4TO 151 COJTHEYHON CHCTEMBI Bzz10_6, T.€. HA 2 MOpAIKa
oombire. Yto momyunin MaiikenbcoH B peaibHOCTH cBoMX m3Mepennii Ha [TKU n3BectHO
— OH He 0OHapyxwi B 1881-0M rogy HUKaKuX MPU3HAKOB TApMOHHYECKON COCTaBIISIIO-
EH U 00BABUIL, UTO AA,, pean =0 (MO, 3upHBIL BeTep "oTcyTcTBYeT"). OTa €ro camo-
YBEPEHHOCTh 0a3UpOBaiach Ha TOM, YTO BBISIBJICHHAS UM SKCIIEPUMEHTAIbHAS UyBCTBU-
tenmbHOCTH [1IKU Kk cMemennsiM nHTepdepeHITMOHHON KapTuHbI OblIa A4,,;,~0,03, oTKy-
Jla OYEBUJHA €r0 YBEPEHHOCTh B OXKUAAHUSX YIOBIIETBOPUTEIILHONW HAOIIOAAEMOCTH
amrmury AA4',=0,04 npu otHomenuu curHai/irym=n~1,33. 1 xoraa o He oOHapy-
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XKW1 B 1881-0M 1oy HUKAaKknX NMPU3HAKOB FApMOHUYECKOM COCTABILIIOLIEN, TO BMECTO
UCTIBITAHHON (POPMYJTbI CAMOKPUTHYHBIX YUEHBIX: "HIIM OMHMOKY' B CBOMX TEOpeTHYe-
CKHMX MOCTPOEHUSIX, OH OOBSIBUI COBCEM HE CAaMOKPUTUYHO: "»up He oOHapyxkeH". S
pelII POBEPUTH MPABOMEPHOCTh KaTETOPUYHOTO BbhIBOJIa MalikenbcoHa, uto "3dup-
HBbII BeTep' 10 ero nepBbIM HAOIIOICHUSIM ""OTCYTCTBYET .

A npoBepun Ha cBoéM uHTepdepomerpe npu L=3 m (B OOHUHCKE) BEIUYUHY
HaOII01aeMOi B ITyMax amIutuTyabl AA,, 1 oOHapy>KWJi, 4TO OHA €Jie 3aMeTHA TpU
gyyscTBUTENBHOCTH Moero IIKU A44,,,=0,005+0,01; 3nauenne A4, o OKa3anoch y
mens nopsiika 0,0025 (em. B Tabmute I1.1 ctpoky 2). OueBuiHo, uTo MalKenbCoH He
Mor 3aMeTuTh B 1881-oM roay takyro cinalyro rapmonuky npu n=0,1, Gerast coroes-
HBIN 32 OKyJIsipoM Teneckomna cBoero ITKU. S sxe nabmtogan cBou KapTHUHBI UHTEPdE-
PEHIIMOHHBIX T0JIOC, KaK y»e onuchiBall [37], HA HEMOABUKHOM PKpaHE KHHECKOIIA,
YBEJIMYMBABILIEM Pa3pelieHHe CMEIEHHs TT0JIoC B 2-3 pa3a Mo CpaBHEHUIO ¢ HAOIIO-
JCHUSIMUA B TIOJIBMKHBIN OKyJsip. Ho mHTpHra 310i1 npoGiemMs! "HeHaOmomaeMoct"
rapMoHu4eckon coctaBisronie AA(¢p) cmenieHus: UHTepGEPEHIIMOHHBIX TOJIOC Ha
skpane ITKW 3anmyrana emé ogHUM OOCTOSITENBCTBOM OTPAHUYEHHOCTH HAyUHbBIX
3HaHMM KOHLA 19-ro Beka.

B 1881-oM roay €€ He 3HAIM O TATAKTUUECKOW JMHEWHOW CKOpOCTH 3€MJIM B
KOCMOCE, OIPeaeNEHHON TobKO B 20-oM Beke BenmuuuHOW ~350 xw/c, i KOTOPOM
B*=10"°. Teneps ke M3BECTHO, 4TO A0COIIOTHAS CKOPOCTh 3eMIIH B KOCMOCE HE MOYKET
ObITh MeHbIIIe 350-TH K1/c (a BEpOSITHEE BCETO ATa CKOPOCTH BhIIIe). [1o onmuceiBaeMbiM
37IECb MOMM M3MEPEHUSIM U UX 00paboTtke mo dopmyiie (33,) ata ckopocTs nopsizika 500-
600 xm/c, TOITOMY OIIEHKY OKHIAeMOM aMIUTUTYAbI AA,, o MalKenbCoH JOIKeH ObLT
JieNiaTh, KAaK MUHUMYM, JUTS B=10"°, 40 na1o 661 Ad,, o, =4,0 (cM. B Tabmurie I1.1 cTpoky
2). Kakue Obl Teopetnueckue oxuaanus Mol He BbiaBuraiu (30, 300 wiu uHoe), n3Me-
PEHUSL MBI BBITIOJIHSIEM Ha 3eMiie, a OHa MUYMTCSl B KOCMOCE CO CKOPOCTBIO HE HIXKE JIU-
HEWHOM CKOPOCTH 3€MJIM BO BPALIATENBHOM ABWKEHMH Hawew ['amakruku. Jrta cko-
pocth He Hwke 300 xa/c, 3HaYnT, 00JIee PAaBUIILHO TEOPETHUECKUE OIICHKU AA,, o CIIC-
JIyeT JENaTh HE NPU B2=10_8, a npu B*=10"°. Tocnennue xe a0t AA’, =4,0. Kak s
OTMETHJI BBIIIIE, SKCIIEPUMEHT MOT TIoKa3aTth Maiikenbcony, Tonbko AA4,<0,0025 (T.e. B
1600 pa3 menbIiee 3Hauenue). Ha ¢one otHomenuns curnan/mym n=0,1 Ha csoém [1KU
oH npuHsn BeanunHy AA4,<0,0025 3a A4, pean =0 ¥ cHenai, Takum o0pasoM, omHuo0Y-
HBIN BBIBOJI, UTO "3(DUPHBIN BeTep" OTCYTCTBYET.

WNupiMu ciioBaMu, yke TIOCIE MepBbIX OIbITOB 1881-ro roga, He 0OHAPYKUBIIMX
npu m3mMepenusix Ha [TKW oxunaemoit u3 maremaruueckoid mozaenu (33) aMImIUTy/Ibl
AA',=0,04, ndémkHO OBLIO cAenaTh BbIBOA HE 00 OTCYTCTBUM '"ddupHOro Berpa', a 0o
OIIMOOYHOCTH (WJIM MSIT'Ye€ — COMHHUTEIBHOCTH) MAaTEMAaTUYeCKOM MOJIENIM 00pabOTKH
PE3yJIbTATOB U3MEPEHUH, TOYEMY-TO CHITLHO 3aBBIIIAOIIECH BEIMUMHY OXKHIAEMOTO pe-
synmprata (AA4', ox=4,0). 910 ObUIO OBl MYIPBIM pEIICHHEM, JOCTOMHBIM Y4YEHOTO-
npogeccronana. BeiBon ke Maiikenbcona 00 oTcyTcTBuM "3upHOro Berpa’ ObuT Ha-
YYHO HEOOOCHOBAHHBIM, MOCTIEIITHBIM, HECAMOKPUTUYHBIM B OTHOIICHUH YUCTOTHI CBO-
€ro SKCIIEPUMEHTA, HAKOHELL, OIIPOMETUMBBIM. [I3BeCTHAs e "TaMHCTBEHHAs" pETpaHC-
JSIIMS 3TOro pesynbTara DuHIuTeHOM B 1905-0M rofgy, kak "oTpuuarensHOro BooO-
nie", 1oJpKHa ObITh NPU3HAHA aBAaHTIOPUCTUYHOM. /[Ba HenpodeccnoHaIbHBIX (U3HKA:
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DKCIEPUMEHTATOP MalKeNnbCOH M TEOPETUK DUHILTEWH NPENONPENEIIN B KOHIE 19-r0
U Hayase 20-T0 BEKOB CyApOy OIIMOOYHOrO '"pEeNSTUBUCTCKOrO" pasBUTHS (DH3UKH,
NPEIIOKUB 0TKa3aThCsl OT A(UPHOro Oazuca UCTUHHOM "abconomHol OmHOCUMeENbHO-
cmu" BceX KUHETHUYECKUX COCTOSIHUI MHEPLIMAIBHBIX OOBEKTOB MUPA.

I1.3.3. Kyoa cmompenu meopemuku? IT0 HE pUTOPUUECKUN BOIPOC, YUUTHIBAS
TOT TYIIHK, B KOTOPOM HaxoauTcs "Oosbias Hayka'" rmocie oTkasza B 1905-oM rogy ot
a¢upa. Benp He SKCIIEpUMEHTATOPHI K€ BUHOBATHI B TOM, 4TO "HenpodeccuoHan" B
001acTH 3IIEKTPOAMHAMUYECKOTO AKCIepuMeHTHpoBanusa B 1881-om romy He mpa-
BWJIbHO MOHSJI IMPUHLMI JCUCTBUSA MOCTPOEHHOTO UM AJIEKTPOJAMHAMUYECKOTO PH-
6opa (ITKWN) u Hamenan maccy GU3MKO-MaTeEMaTHYECKUX OIMMUOOK B aJlrOpUTME 00pa-
60TKH pe3ynbraToB u3Mmepenuii Ha [IKU. [lpuxoautcs npusHath, 4To U nepBas "Tpu-
aratka" GU3NKOB-PENIITUBUCTOB, MEPEUUCIICHHBIX MHOM BBIIIE B 11.2.3, TOXKE HE I0-
HuMana npuHiuna aeucrsus [IKN?!

A TEOpEeTHKH B 3TO BpeMs 3aHUMAIUCh TeOMETpH3ael (PH3UKU, UCKaH "Kpaco-
Ty" CHMMETPUYECKMX MpeoOpa3oBaHUNl KOOPJMHAT, KOTOPOM OYEHb CHJIBHO Mellajia
ACUMMETPUYHOCTb A(UPOJMHAMUYECKUX MTPe00pa3oBaHuii B TeOpuU MakcBesuia, Mbita-
JIMCh TIOHSITh UCTOKU CUMMETPHI 3JIEMEHTapHbIX YacTHll U T.I. EcrecTBeHHO, OHU (T€o-
PETHKY) HE TIOHUMAIH (M HE TIOHUMAIOT JI0 CHX TOp), YTO BCE "KOHIIBI" B ATUX MOUCKAX
YXOIST B NITyOUHBI 3(UPHOM IUIOTH, OT KOTOPOW arpuopy OHU oTKazamuch B 1905-om
roay. U Bapyr takas "ymgaua" — B omnbitax MatikenbcoHa 3¢up cedst "'He oOHapyKuBa-
er". Teopetuku nocie 1905-ro roga 06001wIH (C Mo1auM DUHINITEHHA) OIPOMETUYHBBIN
BBIBOJT MaiikenscoHa 00 "oTcyTcTBUM 2(hUPHOTrO BeTpa'" M MPEIIOKWIN OT HETo n30a-
BUTbCSA B CBOMX TEOPHSIX (BeIb Kak BCE ymporuaercss B 3toM ciydae!). s atoro oHu
U300peNy paJuKaibHble (POPMYITMPOBKU U MPEATIOKIINA OKOHYATEIBHO CUUTATh:

- 3¢up — "OTCYTCTBYIOUMM" B IPUPOJIE;

- OIIBITHI THIIa MalikenbcoHa — "oTpuuareabHbIMu';

- abCOJIOTHBIC TIOKOW M WHEPIHMAJIbHBIC JBIDKEHUS — '"HeHaOMromaeMbiMu’ (MO,
npas ["amuneit) u 1.11.;

- "mpUHIUIT OTHOCUTENbHOCTH" ["anmmiiest — He3b10J1eMoit "0€30CHOBHOCTHIO" MHUpa.
OKOHYATENFHOCTh ITUX CUETOB C A(UPOM 3aKOHUYHIIACH TEM, 4TO (hr3uKy 0e3 adupa
CTaJIM U3y4aTh BCE MOKOJEHUS JIFOJIEHU MPAMO CO IIKOJIBHOM CKaMbH. TakuMm croco-
O0M yke 00y4eHO 5 MOKOJIEHU JTHOACH.

Tak uto, mpodeccroHambHBIE TEOPETUKH HECYT 3a (DH3MKO-MATEeMaTUYECKHe
ommbku: 40-kparueie — B popmyrie (33), u 1600-kparusie — B popmyne (I1.1), emé
OOJIBIITYI0 OTBETCTBEHHOCTh, YeM "HeNpOoeCCHOHANBHBIN" B BOMpPOCaxX 3KCIIEPUMEH-
TAJILHOM AJIEKTPOIMHAMHUKHA MalKenbCoH, TeM 0oJiee, UTO peyb 3/1eCh UIET HE O TPa/Iu-
IIMOHHBIX B HAYYHOM MPAKTHUKE OIMMOKaX B €IMHUIIAX MPOIIEHTOB, a 00 OIMOKax B Jie-
CATKM (M JaXKe ThICAYM) pa3. 3/1€Ch Mbl CTAIKUBAEMCS, CKOPEE BCEro, HE C HAYKOW, a C
"momutukoi". BeposTHO, MO3TOMY BOKPYI' PEJIITUBUCTCKUX TEOPHUM TaK MHOTO HE Ha-
YUHBIX, a OKOJIOHAYYHBIX CHIOPOB. JleficTBUTENBHO, C ydeHHeM 00 3(hupe UCTOpUs ChIr-
pana 3imyto mrytky. Kak s yxxe orMedan, "HernpodecCHOHANBHBIN" 3KCIIEpUMEHTATOP
"smoxu mapoBo3oB" B 1881-om romy u "HenpodeccuoHanbHbli" Teopetuk B 1905-om
rogy K HecyacTssM M Oemam  Oyayiiero '"3(UpOJMHAMHYECKOTO pENSITHBU3MA-
a0comoTu3Ma" KU B TAKOE BPEMSs1, KOTJJa COCTOSHUE 3HAHUI U YPOBEHb SKCIIEPUMEH-
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TAJTLHOW TEXHUKH UCKITIOYATA BO3MOKHOCTH OOHAPYKUTH MPOsBIICHUS 3(upa (B CHITY
HU3KOM 4yBCTBUTEIILHOCTH M30PaHHOTO AJ1s 3THX 1iened npubdopa tuna [TKW, npuximna
JICUCTBUSI KOTOPOTO OHU HE MOHUMAJIH). ITOT UCXOAHBIN "HenpodeccnoHamm3M" nep-
BONPOXOALEB PEJISATUBA3MA — IKCIIEPUMEHTATOPA U TEOPETUKA CTaJl IPUYUHON HEIO-
HUMAaHMS MPUHINAIA ASUCTBUS "neTekTopa ddupa’, mpeayios)keHHOTO BEeIUMKUM Mak-
cBesuioM. C 4eM UMeNH JIeJI0 SKCIIEPUMEHTATOphI B 19-0M Beke U Kakoil MOTEeHIMal UH-
HOBAIM ObLT 3aJI0KEH B vee MakcBesia OCTPOUTh HAI&KHBIN "'neTekrop adupa", s
WUTKOCTPUPYIO HYKe pucyHkamu [1.5+11.9.

Ceroansiiaue Tpoo6semMbl (PU3UKU SBISIOTCS JATBHUME CIICACTBUSIMU HEKpPU-
muyrnocmu MalkenbCOHa U DUHINTENWHA K IEPBBIM CBOMM PE3yJIbTaTaM, UX Henpo-
HUYamenbHOCMuU K MHOKECTBY JIOMYIICHHBIX UMU OIIMOOK U MPOCUETOB U, HAKOHEII,
UX nocnewHocmu, He CBOMCTBEHHON NPO(eCCHOHAILHBIM YUYEHBIM, TIPU MPOBO3TJIa-
IICHUH TJ100abHBIX BBIBOJIOB HA OCHOBE IJIOXO MPOBEPEHHBIX (PakToB. Beasr Bo Bcex
kHurax (1 gaxe yuyeoHukax [10]) mo dhusuke npuzHaETCs 10 CUX TOP, YTO U "OTpHIla-
TeNBHOCTR" ONBITOB MaiikenbcoHa, u "oTcyTcTBHe" B npupoje 3dupa, u "HeHaO/ro-
JTAeMOCTb'" a0COJIOTHBIX JABMKEHUH, O€3yCIOBHO, OCTaloTCa HenokazanHbiMu B CTO
u OTO runorezamu.

B 3akmouenue pasdbopa TpyAHOCTEH, C KOTOPBIMHU CTOJKHYJIUCH MEPBBIE DKC-
MEPUMEHTATOPHI, UCIIOJIb30BaBIIME METOAUKY MailkenbCcoHa, s IPUBEAY OINMCAHUE
CHSITBIX MHOU 3aBUCUMOCTEU AA,(fyecrn) OTHOCUTENBHON amMIuaTyabl AA,=AX,/X,
rapMOHHYECKOM cocTapiisitonieil AA(Q) cMeleHrs HHTePPEPEHIIMOHHBIX T0JI0C Ha
skpane [IKM ot MecTHOTO BpeMEeHH CYTOK (fyecry.), TOJIYYEHHBIX MHOM B J1abOpaTo-
pun @PHUDXU (r. O6HMHCK) B 1968-70 r.r. BHavyane s npuBexy OqHy U3 TEX 3aBU-
cumocteit 1969-ro rona (puc.I1.5), chéMka KOTOpOH cTana BO3MOKHON TOJIBKO OJa-
rojiapsi CO3/1aHUI0 MHOM CHUCTEMBbI T€JIEBU3MOHHOW TPAHCIIALIMK MUKPOKAPTUHBI HH-
Tepdepenimorabix mosoc Moero I[IKM Ha HemoaBWKHBIN dKpaH KHHECKOIA
18JIK2b. i y6exnén, uro 0e3 3TOW YUCTO TEXHUYECKOW MHHOBAIIMM MHE HE yJa-
JOCh OBbI clIeNaTh U COTOM JI0JIA TOTO, YTO ObLIO crenaHo. OCTaHOBIIO KPAaTKO CBOE
BHUMAaHHE HA OTOU CHUCTEME.

I1.3.4. Onvim moux nepsgvix sKkCnepumenmos Ha peiukmosou modeau [IKU, oc-
HawéHHnou paoduosrekmponukou 1960-x 20006. DyHKIMOHANIbHAS CXeMa YCTaHOBKU
MoaepHuzupoBanHoro muoil IIKM Maiikenscona mnipeacrasiena Ha puc.Il.4. [Ise
WHHOBAIIMK OTPEJICIIAIN YCIIEX BHITIOJHEHHOW MHOW TIPOrpaMMbl d(UpOIMHAMUYE-
CKHMX MCCIJIEIOBAaHU, JOKA3aBIIUX NPUHIUIHAIBHYIO MO3UTUBHOCTH OIBITOB THIIA
MaiikenbCoHa, 3TO:

- IPUMEHEHUE CBETOHOCOB C 00Jie€ BHICOKUMHU ONTUYECKUMH MPOHUIIAEMOCTSIMU
Ag;, 4eM y Bo3ayXa A€y, MOBBICUBIIMX YpoBeHb nojie3Horo curnana [IKU {rap-
MOHHKHU AA(()} OTHOCUTETHHO IITyMOB MMPUMEPHO B E=AE/AEgos1;

- TeJIEBU3UOHHAS TPAHCIALMA UHTEPHEPEHIIMOHHOM MUKPOKAPTUHBI C MIIACTUHKU
3 Ha HENOABMKHBIN dKpaH KMHECKOIA 9.

Bce skcniepumenTanbable pe3ynsTaTel Ha puc.I1.5+11.9 npuBenens! nius oTHO-
CUTEJIBHBIX CMEIICHUN TapMOHUYECKON cocTaBisitonieit AA(Q)=AA4,, sin(wt+¢@,), Ko-
TOpasi MEpPBOHAYAILHO CHUMAJach, €CTECTBEHHO, B BHJE aOCOJIOTHBIX CMEIICHUI
AX(p)=AX,, sin(wt+,) TpssMO C 3KpaHa HEMOJBIKHOTO KMHECKOMNa (B MUJUIMMETPAX).
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OHM CBsI3aHBI MEXITy COOOM HOPMHUPOBOYHBIMU OTHOILIEHUSAMH AA(Q)=AX(9)/X,;
AA,=AX,/X, , tie X,;=90 mm — 6a30BO€ PACCTOSHUE MEXKTy COCSTHUMH TEMHBIMU (MM
CBETJIBIMU) TTOJIOCAMU MHTEPHEPEHITMOHHON KapTUHBI Ha AKpaHe KWHECKOIa, Ha KOTO-
pBIi TpaHCIUpOBATach (C TIOMOIHIO BUIMKOHA) TIEPBUYHAS MUKPOKapTHHA WHTEp(de-
pentmu ¢ noasmwkHoH riargopmel [TKU (cm. puc.I1.4).

[To MOMM CpaBHUTENIBHBIM OILIEHKAM HCIOJIb30BaHHBIM MHOM CHOCO0 WHIWKAIIH
Ha DKpaHe KUHECKOIa JaBajl MPUMEPHO 2-+3-KpaTHBIN JOMOJHUTEILHBIA BHIMTPHII B
Pa3peIIeHNH MAITBIX TAPMOHUYECKMX CMEIEHUH T0JI0C (HE TOBOPSI YKe 0 KOM(pOPTHO-
CTH PabOTHI ¢ N300paKEHUAMHU UHTEP(HEPEHIIMOHHON KAPTHHBI Ha HEMOABMYKHOM TeJle-
BU3MOHHOM 3KpaHe). Tak, ecu Maiikenbcon cooOrraer [12], yTo 3amedan CMeIIeHHs
T10J10C TIOPSIIKA " /49 OT IIHPUHBI TIONOCH X, , TO 51, 3aMHCHIBAS C SKPAHA HEITOIBIVKHOTO
KUHECKOIIA MPOIIECC CMEIIEHUSI TOJIOChI, pa3inyall FTapMOHUYECKUE €€ CMEIEHHs MOo-
psinka /13! Ho maxe B 3THX GoJiee COBEPLICHHBIX YCIOBUAX APMOHUYECKAS COCTAB-
msromast AA() a IIKU ¢ Bo3aymHbiMu cBeTOHOCAME Tpu Li=L,=7 m ; A=510" m 'y
MEHsI HaOJTFO1aIach HEe KPYIJIble CYTKH HIOHS, 8 BCEro HECKOJBKO 4acoB (cM. puc.IL.5).

= 10 Y
(] OTIII L
L
! /AN L[Bp.
X
0)
L
A L2
L
I 11
b3
y B)
L
L
8 HBP.

Puc.I1.4. dynkumonansras cxema [TKH (1969 1.) ¢ BeiHOCOM M300pakeHHst THTEP(hEPEHIIMOHHON KapTHHBI
(10) Ha skpaH kuHeckora (9) ¢ TOMOIIBIO MPOMBIIUICHHON TEIEBU3HOHHON YCTaHOBKH (8).

OIIT — onTidgecKas MOBOPOTHAS IUIAT(opMa (BparnaeMast BOKPYT HeHTpa Ll,,, Ipoxomsiero uepe3 TOpLEBOH LIEHTP
TIOJYTIPO3PAYHOTO CJIOS TUTACTHHKA P); 1,2 — CTEKIHHbBIE TPYOKH, TEPMETUYHO MTepPeKphIBacMble C TOPLIOB MPO3PaYHBIMU
TOHKHMH CTEKJIIHHBIMH TUTacTHHKaMU [ 4; 3 — mHTEphEpEHIMOHHBIHN SKpaH; 4 — TETIECKONMYECKUH OKYILIP; 5 — BUAMKOH C
OTKJIOHSIOIIEH CHCTEMOH; 6, 7 — nUTalommii ¥ BUIeo — Kabenu, IIpoIyILeHHbIe Yepe3 TpyOy B LeHTpe BpamieHus (L)
miargopmel [TKU; @ — dazoparatensHas CTEKITHHAS TUIACTUHKA IS FOCTUPOBOYHBIX CMEIICHNI HHTeP(EpeHITMOHHON
kaptuHsblI (10) o ocu X Ha sxpane (9); 11 — nByxKoopMHaTHBIH camonvcel; 12 — naT4uk yriia noBopota [TKIL

a) 6x1 a; 6) 0,9+3x1,9 m; B) 0,75+4x1,5 m — cxXeMbI OpraHU3aIMi MHOTOKPATHO MEPEOTPaXKEHHBIX JIydel mieda L, ¢
ra30BbIMH CBETOHOCUTEIISIMH, KOTOPBIE s ycren uccnenoBats B 1968-71 ronax; B 1971-74-oM romax u3MepeHusl BBINOMNHS-
JIMCh Ha CBETOHOCUTEIISIX H3 BOJIBI, TUIaBJICHOTO KBapiia u ctékoi Ha [TKU ¢ manorabapuraoit OINI (npu Li=L,=L =30 cm).
CxeMbl OpraHr3aIyy 1wieda L, Ha pUCyHKe He TIOKa3aHbI (OHM aHAIOTFYHEI CXeMaM Iieda L, OpTOrOHAIBHOTO K Ly).

CyTouHasi 3aBUCUMOCTb OTHOCUTENILHOM aMITIUTYIbI AA,,(fyeer) TAPMOHUYECKOM
coctapJisitoried A4(¢p) OT MECTHOTO MOCKOBCKOTO BPEMEHH fyecry;, M3MEpEHHAsS B T O0-
HUHCKE (110 cxeme puc.I1.4g) ¢ maroMm chéMok uepes 2 vaca 24-ro, 25-ro u 26-ro HIOHS
1969-ro rona, npuBenena Ha puc.Il.5. B 310 BpeMs s emi€ He 3Ha, 4TO MaHOpaMa
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puc.ll.5 MemIeHHO noCTynarensHO cMeIaeTcs BiIeBO. 1Toraa s TONBKO 3aMETW HENo-
HSITHBIE Ca0ble PU3HAKU €€ HecTaOWIbHOCTU. [103ke BBISICHUI, YTO 3TO MEIJICHHBIM
MOCTYMAaTEbHBINA CIBUT Beeil 3aBUCUMOCTH  AA,,(fyeers,) BIIEBO 110 puc.I1.5 ¢ Temmnom Ha 2
yaca B MeCSIl, MPUYEM KaKuX-TH00 JPyrux U3MEHEHUH B HEel B TEUEHHE Mecsla He 00-
HapyXuBa10oCch. TonbKO Yepe3 6 mecsIeB (B aekabpe), Koraa oHa cMecTuiach Ha 12 4a-
COB BJIEBO, YAAIOCh 3aMETUTh 5-7%-CHIKEHHE MAKCUMAIBHBIX 3HAYCHUN AA,(fyeer)-
Bbonee TouHo 310 sABNEHUE 51 cHsl yepe3 roa Ha [IKU co cBeToHOCaMu U3 cepoyriiepona,
Y [I€PBasi YaCTh 3TUX PE3yJIbTATOB MTOKa3aHa Ha puc.l1.7 kpusoii 3.

[TommyunB cyTounble 3aBUCUMOCTH AA,,(tyecr.), 51 TOHSIT B KakuX "moTémkax" Oiry-
KT SKCTIEPUMEHTATOphI 19-ro 1 Havana 20-ro BEKOB, HE 3HaBIIHE 00 OKHAX MPOBa-
Ja rapMOHUKUA AA(Q) B LIyMbl, O NPOJOJDKUTENIBHBIX "IbIpax" B 3aBUCUMOCTH
AA,(tyecrs.), ISITUXCS B TEYCHUE HECKOJIBKUX YacoB B CyTKU. [TomuepkHy, maHopama
AA,(tyeers,) Ha puc.IL5 cusita Ha ITKU ¢ BO3ayliHbIMUA CBETOHOCAMU AJIMHOM JTydei (1,
1 2)) L~7 m Kaxplid; 5TO 00€CIIEUBANO €My IIPEBOCXOCTBO 10 YyBCTBUTEILHOCTH B
! "ha w ~2,5 paza mepen ITIKW Maiikenscona B 1881-ro roma. Ha ¢one mrymos-
IpokaHuit MaifKeIbcoH pasimgan /4 Mook, a 51 JOCTHIAN /) — 33 CYET BBIBOZA
KapTUHBI HA 3KPaH HENOJBIKHOIO KMHECKona. Tak 4ro, "mporpecc TeXHUKH' HaOIro-
JIEHUS YIIy4II paspemarontyto cuny penukroBoro [IKM MaiikenbcoHa, HO HE IPUH-
LUITAAIBHO, B JIy4YllIEM CiIy4ae, Ha IOPSJIOK (Kakas CyTO4Has naHopaMa Obiia y Maii-
kenbcoHa B 1881-om ropy, mokazano cxemaruuHo Ha puc.Il.7). Ho u mou nepsbie
ChEMKH, Kak BUIHO U3 puc.Il.5, ne uzbaBuiuch ot 601e3HeN "CTaTUCTUYECKON HEOI-
penenéHHOCTH" HAOJI0IAEMbBIX SIBIICHUIA.

AAy(tyeen Viop.s KM/C
0’02§_ m( Mecu-l.) X290 nun N <00

/02

015
00,01 —
0,005 _ 772<0’3
1 0 . ] ! | 1 | ! | | | 1 | 0
12 16 20 24 4 8 12 ZLw[ecTH.:qac

PucIL5. 3aBucumoctu: 1 — uzmepennan AA,(teer,) U1 OTHOCUTEILHON aMIDIUTYBI A4, TApPMOHUYECKON
cocraBisonei AA(Q) cMenerus HHTephepeHIMOHHBIX monoc Ha 3kpane [IKU; 2 — paccuumannasn V(t,e.r,)
U1 CKOpocTH V' "3pupHOro BeTpa', pacCUMTaHHOHM 1O MOM(UIIMPOBaHHOM MHOH (opmyie (33,), npeocmas-
Jennple (00€) B QYHKIMI MECTHOTO BPEMEHH (fyeer)-

3naveHns A4, I3MepeHs! B HOPMATIBHON BO3IYIIHOM atMoc(epe IpH CISIyIONIX HapaMeTpax YCTaHOBKH: L=L,=7 u;
=510 a; A€4,,70,0006; X;=90 MM — IMpUHA MOIOCHI (PACCTOSHHE MEXKTY COCEIHUMH TEMHBIMHE TTOJIOCAaMH HHTEp(epeH-
[IMOHHOM KapTHHBI Ha SKpaHE KUHECKOMA); BPEMSI fjeer — MOCKOBCKOE (OOHMHCK, 55,8° CIII); nate! chEMKU: 3-51 IeKaia MIOHS
1969 r.; 77, — YpOBEHb OTHOIICHNSI CHTHAJI/IIIYM, IIPH KOTOPOM yZIaéTcst 0OHapy KIBATh Ha SKpaHe KMHECKOIa TApMOHUYIECKUE
cMeteHnst osoc AA(¢) ; 7, — YPOBEHb OTHOIICHHSI CHTHAV/IITYM, HIDKE KOTOPOTO Ha 9TOH yCTaHOBKE HEBO3MOXKHO OOHApY-
JKUTb TAPMOHUKY AA((), T.K. OHa cMBasIach ¢ mpsiMor A (¢) cucremarndeckoii ommmoky [TKH (kak rokasano Ha prc.38,).
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JIeCTBUTEILHO, B KOHIIC UIOHS THEM C 10% o 14% rapmoHuka AA(@) Habmro-
nanach yBeperno, ¢ 14% 1o 20% — mocrenenHo ocnabisach 10 ypOBHS IIYMOB, a
Houbio ¢ 20 10 4% yTpa cleayromuX CyTOK MOTHOCTBIO MCUe3alIa, XOTS IIyMbI HO-
4bI0 OOBIYHO TOXe CHIpKammch. [Tocie 4% TapMOHMYECKYIO COCTaBIISIONTYI0 AA(()
BHOBb MOKHO OBLITO 0GHApYXHTh B mymax, a ¢ 10” yrpa u 1o 14% Hooro nms ona
HaO0JII0aJIach TaK K€ YBEPEHHO, KaK B NMpeablayiiuil n1eHb. Koraa st BEN 9Tu chEMKH,
MHE TMOMOTQJIM OPUEHTUPOBATHCSA PE3yJIbTaThl MOAOOHBIX HaOMoAeHUN Musiepa
[13, 14]. A 4TO MOXHO CKa3aTh O MIEPBBIX UCCIETOBATENSIX 3(PUpa, KOTOPHIE COBCEM
HE 3HAJIM, YTO OHU JOJDKHBI, a UTO HE JIOJKHBI ObUTH BUIETh? [IpuMepHyto KapTUHY
TOT0, YTO MOT BUAETh MaliKkenbCOH, Oerasi, COrHyBILIUCH, 3a MOJABHKHBIM OOBEKTH-
BoM Teneckona coero [IKU, s narnsgHo npexacrasisito Ha puc.Il.7, Ha koTopom
MOKa3aHbl MMPUBEJIEHHBIE BBIIIE €0 K€ OLUEHKH OTHOCUTEIBHOTO YPOBHS LIyMOB-
JPOYKAHUW HA DKPAHE €ro TEeJIEeCKOMa.

B cpaBHeHMHU ¢ mOCIEAYIONIMMU MOUMH YCIIEXaMH M3MEpEHU Ha Oosiee dyBCT-
BuntesibHOM 1KUY ¢ BogHBIMU CBETOHOCAMU, KOTOPBIE ONIMCAHBI HWXKE, TaHHbIE puc.I1.5
HE MMEIOT OOJBILIOr0 3HAUCHUs, T.K. 0OJE3HH 'CTATUCTHYECKOW HEOINpeAelEHHOCTH"
MOMX MEPBBIX HaOMoneHni Ha penukToBoil Mogenu [TIKU craBsaT ux B psin co BceMu u3-
BECTHBIMM 3KcriepuMeHTamu 20-ro Beka, KoTopble "Oomblast Hayka'" crmcaia Kak "oT-
pHLIATENBHBIE", HE B MTOCIIEIHIO OYEPElb, IMEHHO 3a MX ''CTaTUCTUYECKYIO HEONpene-
n€HHocTh". Ho, 60-nepewix, OHM NONO0KUIM HaYasI0 BCEX MOCIEAYIOIIUX YCIIEXOB MOETO
JIOKA3aTeNbCTBA MPUHIMUIIMAIBHOM TO3UTUBHOCTY OIBITOB TUIa MaikenscoHa. Bo-
8MOpbIX, OHU, BCE-TAKU, PEBOJIIOLMOHHO OTIMYAIMCh OT (BCEX MPEAIIECTBYIOIIMX MO-
um) mmepennii Ha [TIKU ¢ Bo3my1HbIME CBETOHOCAMH, T.K. B HUX CTaJIM MOJTY4aThCsl HE
"orpuniatenbHbie” (5-10 kv/c), a B 40 pa3 Oombinme, no3utuBHbIe (200-400 xa/c) 3HaUe-
HUS cKopocTer V "aupHoro Berpa" (kak mokasaHo kpuBoi 2 Ha puc.Il.5). Oto goctu-
YKEHUE ObUIO CIEJCTBUEM HOBOM OOpaOOTKM M3MEPEHHBIX aMIUTUTY] A4, C OMOIIbIO
Mo U(pUIIMPOBAaHHON MHOM (hopMyJibl (33,) HA OCHOBE HOBOTO MOHWUMAHUS TIPUHITUIIA
neiicteus [1IKU, onmcannoro B 11.3.7. 9T0 HOBOE MOHUMAHKUE MTPUIILIO, KAK OTMEYATIOCH
HEOIHOKPATHO, TOciie OOHApyXEHUsI MHOM 3aBUCHUMOCTH pPOCTa YyBCTBUTEIBHOCTH
[TKU k BBIABIEHUIO TAPMOHUKHU AA(() OT BETMUYUHBI ONTHYECKON CBETOIIPOHUIIAEMOCTH
€, TA30BBIX CBETOHOCOB, HO OCOOEHHO, TIOCIIE OTKPBITUSL CTPYKTYPBI ATON 3aBUCUMOCTH.
UysctButensHocTh [TIKHW pocna nponopluoHAIbHO BEIMYUHE "PEISTUBUCTCKON YacTH'
npoHuIaeMocTi Ae=¢,—1 CBETOHOCOB, a HE MOJIHOM BEJTMYUHE €,

Ha puc.I1.6 mpusenensr pesynpratel dkcnepumenta Ha [IKW, monepamusupo-
BaHHOI'O BIIEPBBIE HOBBIMH CBETOHOCUTEISIMM M3 ra3000pa3HOro CEpoyriepoaa,
MMEIOIIETO ONTUYECKYIO0 TPOHHUIIaeMocTh €,~1,0037, T.e. UMEIOIEro NpUMEPHO B 6
pa3 00bITyr0 BemuanHy Agcs,—0,0037, yem y Bo3ayxa (Ag;0;,=0,0006). Mou oxwu-
naHus, 4to 4yBcTBUTENBHOCTH [TIKU co cBeToHOCcaMu n3 CS; yBEIMUUTCS IPUMEPHO
B 6 pa3, kak BugHO U3 puc.Il.5, noarsepaunucey. BuaHo, 4Tto npu Bo3pocuien 4yBCT-
ButenbHOCTH [IKM modtm BO CTOJIBKO K€ pa3 BhIpAacTaeT pa3peliaromias Crocoo-
HOCTh CHEMOK TapMOHUYECKOU cocTaBiisroniend AA(p) nHTephEPEHIIMOHHBIX TI0JI0C
Ha 3kpane [IKW. 31o ObU10 HECKOIBKO HEOKUIAHHO, T.K. B TEOPUH CTATUCTUUYECKON
PAIMOTEXHUKU TPOCTOE TMOBBIIIEHWE YYBCTBUTEIBHOCTH MPUEMHHKA OOBIYHO HE
IPUBOJUT K MPOMOPLUHUOHAILHOMY YBEJIMYEHHIO OTHOIIEHUS curHayl/mym. boiee
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BHUMATEIHHOE M3YYECHUE 3aBUCHUMOCTEH MpUOaBIIEHUS MOJIE3HOTO CUTHAJIA rapMo-
HUKU AA(Q) U ypOBHS IIyMOB-IpoKaHUM AA,=d,, MHTEpDHEPEHIIMOHHON KapTUHBI
[IKH ot yBenu4eHUs: ONTUYECKON MTPOHUIIAEMOCTH CBETOHOCOB, B KOHEYHOM CYETE,
MIPOSICHIIIO OOHAPYKEHHBIM MHOHM pocT pazperrarorieit criocoonoctu [TKU BeisiBie-
HUs1 AA(@) U3 IIyMOB ClIETyIOIUM 00pa3oM.

Oxa3asioch, ypoBEHb LIYMOB-APOKAaHUNH MHTEP(HEPEHIIMOHHON KapTUHBI Ha JK-
pane IIKM {kak u ypoBeHb cucTeMaTtuyeckor morpemHoctd AA(¢p} pacTér mpo-
NOPLUMOHAIIBHO IMOJIHOM IMPOHUILIAEMOCTH €, CBETOHOCOB, @ YPOBEHb I1OJIE3HOIO CHUT-
Haya rapMOHUKH AA(p) — mponopiuoHansHo €€ yactu Ag=¢,—1, T.e. pa3pemiaronias
cwia [IKU1 B yacTu BBISIBIIEHUS] TAPMOHUYECKON cocTapisitoeit AA4(p) pacTér mnpo-
TOPLHOHANEHO 3HAMEHHTOMY Kod(hduimenty Ppenenst (=(1-n"")=Aels,, tae &=n".
[TockoubKy onTHYecKas CBETOIPOHHUIIAEMOCTb ra3oB Onm3ka K 1,0 1 e€ pocT y pa3HbIX
ra30B U3MEHSET a0COIIOTHYIO BEIMUHHY €, JIUIIb B 3-eM—4-0M 3HaKe rocie 3arsToi. B
3TUX YCJIOBUSIX, OYEBUIHO, YTO ILIYMBI-IPOXKaHUS WHTEP()EPEHIIMOHHON KapTHHBI Ha
skpane [IKWM ¢ ra3oBbIMH CBETOHOCHUTENSIMH OYIyT U3MEHSTHCS HE3HAYUTENILHO OT
duykTyanmii €. B okpectHoctH 1,0 (Ha nomu %), a mone3Hsiil curHain AA(Q) rapMoHH-
YEeCKOM COCTABIISIOIIEH OyIeT pacTH MPOTOPIIMOHAIBHO POCTY A€ B Pa3bl, CO3/1aBas
s dexT nopeiieHus yyBcTBUTEIbHOCTH Mprubopa [TKU k rapmonuke AA(o).

AA (tMecrH) X,=90 mm

500

12 16 20 24 4 8 12 tyecrn.,Hac

Puc.I1.6. 3aBucumoctr: 1 — uzmepennasa AA,(tyecr) A1 OTHOCUTENBHON aMIUTHTYI6I A4, TapMOHMYe-
CKO# cocTaBistrorelt A4(¢) cMererust nHTepdhepeHIMOHHbIX nojioc Ha 3kpane I11IKU ¢ cepoyrieponasmvu cBe-
TOHOCAMH TIPH TIPOKAYKE 2-X-METPOBOH IIIABAIOIIEH TIIAT(OPMBI TOJBKO B TOPU30HTATIBHON TIOCKOCTH, U 2, 3 —
uzmepennvle A4, ,(t ecr) MAKCUMATBHBIE AMIUIATYIBL, UCKOMBIE JIOTIONMHUTEIEHBIM Pa3BOPOTOM IHIAT(HOPMEI
ZIPYTOTO MOOHpHU3UposarHozo TTKV 1o yriry MecTa Ha TOUKy ariekca; 4 — paccuumannan Vit e.;) U CKOPO-
cru V' "a¢upnoro Berpa' u3 kpusoi 1 o dopmye (33,), npezcrapieHnsie (Bee ueTsipe: 1, 2, 3, 4) oT BpeMeHH
(fyeem)- OmcaHme yKa3aHHOTO MoOuGuyuposannozo ITKU Oynet naHo Hike.
3aBHCHUMOCTHU CHSITEI C HHTCPBAJIOM 2 Yaca B TCUCHHC CYTOK I10 MOCKOBCKOMY BPEMCHU. I/I3Mepe}n/151 BbIIOJIHCHBI 1IPU CJIC-
JIOIIMX TIapaMeTpax YCTaHOBKU: L=L,=6 m ; A=6107 2t Aec=0,0030; X.=90 v — [IMPHHA TIOJOCHI HA SKPaHe KUHECKOTIA;
BPEMSI £, o — MOCKOBCKOE (OGHmHCK, 55,8° CILI); nats! chéMi: 3-Thu mexanp momst (1, 2) 1 mexabpst (3) 1970 r.; 6, — ypoBeHs
IIYMOBOTO JIPO’KAHNST MHTEP(EPEHIMOHHON KapTHHBL, TIPH KOTOPOM €IIE BOSMOYKHO OOHApY>KeHHe FapMOHHUKU AA(() OTHOCH-
TeJIEHO NPSIMOH CHCTEMAaTHIEeCKOH HOTPEIIHOCTH A (), KaK MOKa3aHO Ha prc.38,.

310 xoporo BUaHO Ha puc.I1.6. Ilectukparusbiii poct BennunHbl Agcs,=0,0037 ce-
poyriepoa Mo CpaBHEHUIO C A&y, =0,0006 Bo3myxa, (pakTudecku, OTOABUHYJIN HA BTO-
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po¥ TUIaH BCE MPOOJIEMBbI COOTHOIICHHUS TIOJIE3HOTO curHana (T.e. AA4,,) ¥ IyMmoB (Oy,),
KOTOpO€ B 4ac MakcumyMa A4, CTajio JOCTUTaTh 3HAYEHUH 1,9, B TO BpEMs], KaK Ha
[TKU ¢ BO3ayIIHBIMUA CBETOHOCAMH 3HAYCHUE 1,4 €11BA TPEBbIIIATIO 1,5 (cm. puc.IL.5).

[IpaBna, B yachl MPOXOKACHUS Yepe3 MUHUMYM KPUBOU AA,(tyeers) 1 HA TTKU co
cBeroHocamu u3 CS, OTHOIICHWE CHUTHAI/IIIYM CHUXKAJIOCHh 10 YPOBHEH M,;,~1,0, HO
rapMOHHUYECKAsi COCTABJISIONIAs, TEM HE MEHEE, OCTaBaIach HAOII0IaeMOM, B OTIIMYHE
ot IIKM ¢ BO3AyIIHBIMU CBETOHOCAMH, Ha KOTOPOM T'apPMOHMYECKASI COCTABIISIOIIAS
MOJTHOCTBIO Tepsuiack AA(¢) B rymax He MeHee 4yeM Ha 8 yacoB B cyTku (puc.IL.5).
Cnémka 3aBucumocteit 2 u 3 Ha puc.I1.6 Benack apyrum Oosee ManorabapuTHBIM HH-
TephepoOMETPOM € cepoyTiiepogHbIMU cBeToHOCamu. OH paboTan Ha 3pdekTax mepBo-
TO TIOPSJIKAa OTHONICHUS V/c W UMeN CTENeHb CBOOOBI /ISl Pa3BOPOTA OMTUYCCKOM
1aTOpMbI B BEPTUKAIBHOM IJIOCKOCTH. DTOT MPUOOp U MOITYYCHHbIE HA HEM 3aBU-
cumoctH 2 u 3 (puc.I1.6) OyayT onucaHbl MO3Ke.

11.3.5. llymosvle nomémku nepsvix sxcnepumenmos Maukenvcona. Kak orme-
yanoch, HHTEphepomerp MalikenbCoHa UMEN AMUHY Kaxaoro Jyiyda L=2,4 m, T.e.
umen B 2,5 pasza Oosiee HU3KYIO UyBCTBUTEIBHOCTb, YeM y Moero nepsoro ITIKU ¢
mmHamMu ey 7 v, [lo paspemaromieit crmiocooHocTd rapMOHUKH AA((p) OH TOXE
yCTyIaJl MOEMY METOIy HaOJtO/ICHUsT Ha HEMOJBIKHOM JKpaHe KHHEcKoma B 3-4
pa3a. BeISIBUB 3T TOHKHME pa3InuyMsl HAIMX IPUOOPOB, s MOHSI, 4TO MallkebCOH HU
paszy B T€UEHHE CyTOK HE MOI' HaOJOAaTh TAPMOHMYECKON COCTaByIsIome A4A(¢p) cme-
miennii nojioc Ha cBoéM [IKM Ha ¢one Takoro mpeobriagaHus MyMOB HaJ MOJIE3HBIM
CUTHAJIOM, KaK YJQJIOCh BBIABUTH MHeE sMmrmpuyecku. Ha puc.ll.7 npencrasnenst pe-
3yJIbTaThl 3TOTO BBISIBJICHUS. B 4acTHOCTH, PUBEIEHO MPUMEPHOE COOTHOIIEHUE YPOB-
HEW MOJIE3HOr0 CUrHajia U IyMa. YpOBEHb IIIyMOB s B3s1 U3 onucanus [12], a amruiu-
tyny AA,, w3mepun Ha cBoéM IIKU ¢ L=3 m. [lomyueHHble pe3ynbTaTbl BUIHBI W3
puc.IL.7. OueBraHO, 4TO TapMOHMYECKasi cocTaBisitomias AA(¢) Oblla HACTONBKO Cia-
0011 (AA,,<Ow. Mixc.), UTO B TEUEHHE BCEX CYTOK "0€3HAEKHO" TOHYIA B IIIyMax U MOTO-
My ObLa oOpeueHa ""craTh HeHaOmogaeMoil" B TpakToBKe MalikenbcoHa.

C TOUKM 3pEHNS ATOTO aHAIN3a CTAHOBUTCS MOHSTHO, YTO 3Ta HE3AMETHOCTh HUKOMY
HE JlaBajia MpaBa JieyiaTth MI00abHbIC I HAYKH 3aKTIOYEHUs], YTO TapMOHUYECKask CO-
crapysiromas AA(¢) OTCyTCTBYET B MpHHIIIS. TeM Oostee, Hemb3sl ObLIO JIesiaTh CKOpOora-
JIUTENTLHBIN BBIBOJI, YTO TaKOM HeHaOmromaeMocTd AA((Q) TOCTaTOYHO, YTOOBI 3asBUTH,
yro 3¢upa HeT. Celvac, Koraa s packpbuUl TaiHy npuHimna aevcteus [TKU, s onmury
HIDKE CBOM a0COIOTHO Mo3uTHBHBIE OMbIThl Ha [TKU ¢ BoasSHBIMU CBETOHOCUTEIISIMHU, B
KOTOPBIX rapMOHMYECKasi cocTaBiisitoias AA4(¢p) HUKoraa He ucuesaer ¢ 3kpaHa [1KU B
TEYEHUE BCEX CYTOK KPYIJIbIA T0Jl. DTO CTalO BO3MOYKHBIM, OJ1arofaps NpUMEHEHHIO IE
0oJ1ee BHICOKOIIPOHUIIAEMbIX CBETOHOCUTEIIEH, C KOTOPHIMUA MHE YJal10Ch TIOBBICUTH YYB-
CTBUTEJILHOCTB U pa3pelarolyto crocooHocts mHHOBUpoBanHoro [TKHU B 1000 pa3! Otu
OITBITHI HABCET/IA PELAIOT MPOOJIEMY MOBTOPSIEMOCTH PE3YJILTATOB, T.K. IEPECTAIOT OBITH
"CTaTUCTHYECKUMU'"' 1 CTAHOBSTCSI ACTEPMUHUCTCKUMU (CM. pHC.IL.8).

Ho nepen tem paccMOoTpuM JIB€ TOHKOCTH, OCTABUIMECS HE3aMEUEHHBIMH I10-
cie nepBoro onbiTa MaiikenbcoHa B 1881-om rogy. S BbISACHWI, YTO HE TOJBKO
BBICOKHH YpOBEHb IITYMOB COMBAJ C TOJIKY MEPBBIX dkcnepumeHTaTopoB Ha [TKU.
B emé 6ompineit crenenn nx couBana ¢ Tonky 40-kpatHas ommoka Gopmyisl (33)
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Maiikenscona. Maio toro, uro oHa B 40 pa3 3aHMKana PacyETHYK) CKOPOCTb
"s¢upnoro Berpa" mo nomyueHHsM Ha [IKU pesynabTatam u3mepeHus aMIuiuTy bl
AA,,, ora B 40°=1600 pa3 3aBbImana 1o 06paTHoii k (33) dopmyie (I1.1) mporHosst
B U3MEPEHUAX OTHOCUTEIbHBIX aMIUUTYN AA,, o OKHUIAEMOTO CMEILIECHUS UHTEP-
(epeHIIMOHHBIX T0JI0C. PaccMOTpuM 3Ty CTOpOHY 3a0iyKI€HH B METOJMKE
MaiikenbcoHa, Ha KOTOPYIO JO MEHSI HUKTO HE oOpariiaji BHUMaHMUSI.

Bo-nepswvix, Maiikenscon mo ¢opmysie (I1.1) va ITKU B 1881-0m romy oxuian mo-
JY4UTh Oadce s ckopocTr 3emir B KocMoce 30 xam/c 3HaueHue AA4,, 1, =0,04 [12]. D10
3aMeqaIn BCe MOCIIEMYOIIME UHTEPIIPETATOPhI ONbITa MaliKenbcoHa, Kak "OoTpuLaTeb-
Horo". Ho ymiis ToT, KT0 HUKoraa He uaMepsin rapmMoHuku AA(¢) Ha [TIKHW, mor He oOpa-
1aTh BHUMAHUSI HA KOJOCCAJbHBIA paspblB OXMIAHUNA MareMaThdeckoil moaermu (33)
MaiikenbcoHa M pealbHbIX M3MepeHud. [Ipu peabHOM pasperaromeii CrocoOHOCTH
[TK1 Maiikenscona B 1881-om romy (AA4,,;~0,02) npu oTHOmIEHNH cUrHA/IIyM N=~1,0
(cm. puc.I1.6) oH, u Bce, KTO npu3HaBaI ero GopMyity (33) mpaBHIbHOM, OB YBEPEHHI,
YTO TAPMOHUYECKAsI COCTABIISIONIAS JIOJDKHA OBITh HAOIIOAEMO U TPEBBIILIATh IIIyMbI B
AA,y, o5/ A =2 paza. [loaToMy 1 MalikenbCoH, U BCE TEOPETUKH ObLUTH YBEPEHBI, UTO HE
3aMETUTh TAPMOHUKY C aMIUTUTYA0N AA,, x=0,04 HeBo3MOkHO. OHako ombIT 1881-ro
roJia MoKa3al He TOJIbKO OTCYTCTBUE FapMOHUKH ¢ aMIuiTyiou A4,,=0,04, Ho 1 BooOILe
Kakou-1m60 rapmoHuku!? Ho 310 ObLT TOJBKO MEPBBIA Mapaokc U3 KITyOKa MpoTUBOpE-
4t oT He3HaHus1. B Hauase 20-ro Beka nosBuiics eg 6osiee MpoTUBOPEUMBbII (haKT.

Am(t Iocal)

- l _7_ _____ /AnSMI]r.

12 16 20 24 4 8 12 focals h

Puc.I1.7. Bpemennoii xor1 (B TeUeHHE JHS U HOYH) 3aBUCHMOCTEH OTHOCHTEIIBHON aMIUTUTYIIBI A,,(fyecry.) TAPMOHAYECKON COCTAB-
JISFOIIICH A(() cMeItieHrst “HTepEPEHIIMOHHON TIONOCHI Ha SKpaHe HHTEPPEPOMETPA OT MECTHOTO BPEMEHH fyyecry;., COOTBETCTBYFOIIAC
3-it exane uronst: 1 — 18811 rog, CLLIA, ~42° CLLL Maiike/beon [3]: Momerb kprBoii (3), mepecuntanHast st Li=L,=2,4 m (CBETOHOC —
Bo31yX); 2 — 1887+ rox, CILIA, ~42° CILI, Maiixemscon&Mopmi [4]: Moners Kpusoii (3), epecurranmas st Li=L=11 u (cBeToHOC —
BO3/IyX); 3 — peaslbHO M3MepeHHas B 1926-0M rofy 3aBUCHMOCTb A,,(fyecrs. ), CLLIA, Mummep [5S]: ~42° CLLL, =L, =32 m, (cBeToHOC —
BO3/IyX); 4 — peabHO m3MepeHHast B 1971-oM romy 3aBUCHMOCTD A, (tyecrs.), CCCP , empsHoB [37] , ~558° CL : Li=LA02 m,
2=6-10"" 11 (CBETOHOC — IITABIICHB I KBAPLL); Ay, — YPOBEHD IIyMOB yCTaHOBKH Munmiepa, Maiikelbcora i JIeMBsHOBA, COOTBETCTBCHHO.

Utak, 60-6mopuix, B 20-0M BeKe CTalo U3BECTHO, YTO 3eMJisi HECETCS B KocMoce (B
adupe) co ckopocThio He MeHee 300 xkv/c, 1 IOATOMY BCe MPUOOPHI HAa 3eMIIe €CIIH YTO-
TO U3MEPSIOT, TO UMEHHO 3Ty cKopocTh. B 1881-oM roay npubop Maiikenscona pearu-
POBAJI TaK, Kak OH pearupoBal, a pearupoBaTh OH JOJKEH ObLT Ha PEATbHYIO CKOPOCTh
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>300 xm/c, naxe ecau oHa HUKOMY He Obuia n3BecTHa. EcrecTBeHHo, mpubop He pearu-
pyeT Ha ckopocTh 30 xu/c, nake eciii OHa Kazajach "HCTUHHOWU" BCEMY MHpY, Kak HeE
MOXET OH pearupoBaTh Ha CKOPOCTb 22 Km/c, Kak cerojiHs kaxercs asropy [17]. Eciu
Obl MaiikenbCOH 3Hall BEJIMYMHY MCTUHHOM CKOPOCTH 3€MJIM B KOCMOCE, TO OLIEHKY
OKUIAEMON aMIUTUTYbl CMEIIEHUS AA,, o OH JTOJDKEH ObLT enaTh 11l ckopoctu >300
kw/c (B>=10), ame 30 kw/c (B*=10"*). B s1oM ciyuae Benmdmna B°=10° mama Gbi rpo-
MAJTHYIO OKUJIAEMYTO aMIUTATYAY AA,, ox=4,0, KOTOpYI0 BOOOIIE HEBO3MOXKHO HE 3aMe-
TUTb, T.K. KAPTHHA OXKHUJIAEMbIX CMEILIEHHUI JOKHA ObLiIa BRICKOYMTSH 3a Kpail dKpaHa Ha
HMPUHY 4-X TI0JIOC.

Ho Huuero nmomoOHOro, Kak Mbl 3HaeM, OH He Haboan Ha CBOEM dkpane. S
y’Ke OTMeuas, YyTo MpoBepsl u3MepeHus MaiikenbcoHa Ha CBOEM ropasno Oosee
YyBCTBUTEIHLHOM U ¢ OObIel paspemaroiieii cnocoonoctsio [TKU ¢ Bo3aymHbiMu
CBETOHOCAMU MpH JTMHaX Jy4eit 3 m. S ybenuics, yto Mo nmpubop, mo mnapamer-
pam TOYTH TOXKIECTBEHHBIN ero nmpubdopy 1881-or roga, He MOKa3bIBAET CMEIECHU,
o60mpmmx AA4,~0,0025. Kak Buaao u3 puc.I1.7 u tabmurer I1.1, rapmonuka AA(@) y
MaiikenbcoHa Oblla HACTOJILKO Majioil (o MouM oieHkaM B 1600 pa3 MeHbliie
ypoBHS A4, ox=4,0), 4TO HEe MorIa OBITh 3aUKCUPOBAHA UM Ha (POHE JIeCATUKPAT-
HO MPEBBIIIAIONINX €€ IIIYMOB.

U sToT mapagokc MHE yaanock paspermts. Most popmyna (33,), ucripasusiias 40-
KpaTHyto ommoOKy Gopmyisl (33) MaiikensCoHa, cTajla YBEPEHHO JaBaTh HE TOJBKO
NPaBUIBHBIN TOPSAIOK BeM4IUHBI "3¢upHoro Berpa” (He meHee 300 xkw/c) mo u3mepsie-
Mol BenmuuHe A4, Ha mooom [TKH, Ho npu obpaiennu (33,) ajia HOBYIO MPOTHO3-
Hyto popmyny (I1.2), kotopas ncnpasister 1600-KpaTHY 0 OIIMOKY POTrHO3a BEIMIUHBI
AA,, ox. 0 dopmyne (I1.1). TTo popmyne (IL2) mna mapamerpos [TKUM Maiikenbcona
1881-ro roma moisrydaercsi UMEHHO BennuuHa mopsiaka AA', ~0,002. 3ty cTtopoHy
npoOJieMbl MeTouKu Maiikenbcona s npezctaBui B Tabmuie [1.1 Ha mmpoko u3BecT-
HbIX IIpuMepax uzmepenuii B 20-om Beke Ha [TKU Trna MaiikenbcoHna.

I1.3.6. Bbix00 u3 uiymoso2o niena peiukmosou memoouku MaiikeibcoHa Ha npo-
CImop 0emepMUHUPOBAHHBIX HaON0OeHull peakyull d¢upa ¢ nomowwro TIKU ¢ 600HbI-
Mmu_ceemonocumenamvu. Ha puc.I1.8 npuBeneHsl pe3yabTaTbl SKCIIEPUMEHTA Ha MaJlora-
OapuTHON Monenu cBepxdyBcTBUTENBHOTO K 3upy [TKU, monepansupoBanHoro emié
0oJiee BHICOKOMPOHUIIAEMBIMA CBETOHOCUTEISIMA Ha OCHOBE JUCTUILIMPOBAHHOM BOIbI
B CTEKJITHHBIX TpyOkax. Ha wacTtore KpacHOro jy4a BOJa MMEET ONTUYECKYHO MPOHU-
raemMocTh €,=1,83 (cM. puc.3.9); BenuunHa 4acTH MPOHUIIAEMOCTH Agx,o=0,83 npumep-
HO B 1000 pa3 Ooiblie BeMUUHBI Ag,,,,=0,0006 Bo3ayxa. UyscrBurensHocts [IKU ¢
TaKUM CBETOHOCOM JIOJKHA OLEHUBATHCS 10 (opmyiie (33¢), yUUThIBAIOIIEH HETMHEN-
HBII XapaKTep 3aBUCUMOCTU A4, o (A€, Ae”). Obpatierue hopMyist (335) ISt HOTyde-
HUSI 3aBUCMOCTU OXKUJIAEMOU aMILTUTYIbI AA,, ox (A€, Aaz) CMeIIeHUs] MHTEpEPEHITH-
OHHBIX TI0JIOC OT BEJIMYMHBI AE CBETOHOCA JTAET CIIEAYIOIIEE BRIPAKEHHUE:

AA,y, ox=L-B*-(Ae—A&”)/\. . (I1.3)
CpaBHHBAs 3TO (HETHHEHHOE 110 Ag”) BBIPAKEHHE [UIS OXKHIAEMBIX 3HAYCHHH A4, o HA
[TKH ¢ BBICOKOIIPOHUIIAEMBIMUA CBETOHOCAMH C aHAIOTUYHBbIM BbIpaskeHueM (I1.2) mis
ra30BbIX CBETOHOCOB, MOMy4YaeM KO3((HUIMEHT & CPaBHUTEILHOTO YBEIUUCHHUS YyBCT-
BUTEJILHOCTU MEPBBIX MO0 CPABHEHUIO CO BTOPHIMU:
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E= (AE1no—AE0 ) Aergs, . (I1.4)
N3 (I1.4) monmyyaem oneHky yBenudenus: uyBctButeabHocTd [IKU ¢ BogubMu cBeto-
HocaMu  (Agpp=0,83) B cpaBHeHun ¢ IIKM Ha BO3OYLIHBIX CBETOHOCAX
(A&43,=0,0006). ITpu mpourx paBHBIX YCIOBUSX (OJMHAKOBBIE: JJIMHA JTy4el U JIJIMHA
BOJTHBI CBETA) BBIMTPHIIT YYBCTBUTEIBHOCTH MOMYYACTCS B &rpo/posn =235 pas.
BuaHo, 4TO0 HEMUHEHHOCTh YHMCIIUTEIIS (ASHZO—ASHZOQ) B (I1.4) ymeHnbIiaet B
5,8 pa3 NHMHEWHYI0 OIEHKY BBIMIPHIINIA YYBCTBUTEJIBHOCTH (M3 MPOMOPIIHH
A&/ A€o, =1383 paz). B mocrpoernom mHoit HoBoM TIKU 51 pactipeenun BbIUT-
peIlI B 235 pa3 npuMepHO Tak: B 20 pa3 COKpaTWI JUIMHY Jy4ell BOAHBIX CBETOHOCH-
tesie (1o 30 cm) Mo CpaBHEHUIO € 7-MU METPOBBIMHU Jyyamu nepBoro oopasua [TKU
C BO3AYIIHbIMH cBeTOHOcamMH. OcTalbHas 4acTh YKa3aHHOIO BBILIE BBIWIPHIIIA
(0& 120/803.=235/20~12 pa3) s peann3oBall B BUAE HA MOPSAOK OOJIBIIETO OTHOIICHUS
CUTHAJI/IITyM, TIOJYYHB MPAKTHYECKU "METEPMUHUPOBAHHYIO" MAaHOpPaMy CYTOYHOTO
WU3MEHEHHS aMITTUTYABl CMETIEHUS AA,(tyecrs) THTEPHEPSHITMOHHON KapTUHBI HA K-
pane I1IKU (kak 310 BuaHO 13 puc.IL.8).

AA 1(tMeCTH.) Xo=90 e Veop.» KM/C
0,18 L._ —600
— e . — — s -

0,15 4—1/ —500

| ! | L0

8 12 fyeern., HAC

Puc.I1.8. 3aBucimMoctdt A4, (fyecr) OTHOCHTENBHOM aMILTUTY B! A4, cMeIeHns HHTep(epeHIMOHHBIX TI0JI0C
OT MECTHOTO BPEMEHH (fyecrs): 1, 5 — uzmepennvte AA,(tyecr,) Ha SKpaHe KWHECKOTIA TIPH IIPOKAYKE B TOPU3OHTATIEHON
mwiockoctr 0,6-MeTpoBoii onrrrdeckoit miatdopmel [TKM (TokosImeiicss Ha pe3nHOBBIX aMOPTH3aTopax); 2, 4 — u3-
mepennvle AA,,,(tyeern) MAKCHMOPYM-aMIDIUTY/IBI, OOHAPYKABAEMBIEC OTIONHUTEIHHBIM Pa3BOPOTOM IUIAT(OPMBI
[TKH o yrity MecTa Ha TOUKY arekca; 5, ( — paccuumanmwte V{t,..,;) no opmyne (335) mist ckopoctu V' "a¢upHOro
Berpa': 5 — 1o KpuBoii 1; 6 — 10 KprBbIM 2, 4.

Bce 3aBHCHMOCTH MPE/ICTABICHBI OT MOCKOBCKOTO BPEMEHH (fyoer;) C LIATOM uepe3 2 yaca; 1aThl ChbEMKH: 3-ThH JICKaJIbl
ntons (1, 2) u nexadps (3, 4) 1970 r. [IKU umen BomsiHbie cBeTOHOCHI (H,0 B CTEKISIHHBIX TPyOKax) U CIACAYIOIIHE apa-
metpsl: Li=L,=0,3 »m ; A=9-10"" a; Agr0~0,83; X,=90 ym — mmprna nHTEpHEPESHIHOHHOM TOJOCH Ha SKPAHE KHHECKO-
na; Mecto m3mepennii (O6HuHCK, 55,8° CII); J, — YpOBEHb IIyMOBOrO APOKAHHS HHTEP(EPEHIMOHHOM KAPTHHBI,
BIIMSIOIIMN Ha BBIOOP MUHUMAIBHOHN JJTMHBI CBETOHOCOB (L), JimuHa (L;),,;,,=0,3 »m BbIOpaHa Tak, yTo0bI B 11000€ BpeMst
CYTOK M3MEPEHHE TapMOHUKH AA(() BBIBISUIOCh OTHOCHTEIBHO MPSIMOM CHCTEMAaTHUECKOU morpentHocT 4(¢Q) ¢ OTHO-
LICHUEM CHTHAJI/LIyM 1>1, Kak rmoka3aHo Ha puc.38, 2-ro u3n. [37].

JleTepMUHUPOBAaHHYIO B TOM OCHOBHOM CMBICIIE 3TOTO CJOBA, YTO OEpUTE U
IIOBTOPSAUTE MOM DKCIIEPUMEHT, IIOBTOPSNTE, YBaKaeMbIi YUTATEb, CKOJIBKO yIOA-
HO pa3, U Bel monyunre ¢ oTinyneM, BO3MOXKHO, 5-7%, BOCIIPOU3BEACHUE TOU K€
caMOM KapTHHBI, 4YTO MoKa3aHa Ha puc.Il.8 kpusoii 1. Hamo moMHUTBH, 4TO €€ 1 CHU-
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Man B 3-eii jexane uions, Ha mmpote r. O6uuncka (55,8° CIII), a mo ocu abermce
OTKJIaJpIBAJl MECTHOE BpeMs (rae Obl Brl HE MOBTOPSUIM 3TOT ONBIT, MOJIB3YUTECH
MeCTHBIM BpeMeHeM). EcrecTBeHHO, eciin Bl XoTuTe 10OUTHCS MOBTOPEHUS CBOMX
pEe3yabTaTOB ¢ MOMMH, BBl TOMKHBI BBIIIOJHUTH BCE "MIPOUYNE YCIOBUSA' PABHBIMU C
MOMMH B YacTH COXPAHEHMs INaBHOro mapamerpa (Agm,o=0,83, mpu A=9-10"" ),
ONPEACIISIIOIIET0 YyBCTBUTENBHOCTH [IKH.

Bo3MosxHO 10s1€3HbI OyyT U TaKHe COBETHI, HAYIIME MpsiIMO OT ombITa. He Te-
pstiiTe BpeMsi Ha MPOBEPKY JOMBICIOB aBTOpoB [16, 18] o cymecTBoBaHUU SIKOOBI
ABJICHUSI yBiIeueHus d¢upa sxkpanupyromumu [IKW tenamu, — s He 0OHAPY)UIT HU
MaJICHIINX TPU3HAKOB sIBIICHUS "yBieueHus >upa" dactunamu u Tenamu. [1oato-
My HE MIIUTE HE CYIIECTBYIOIIMX 3aBucuMocTeil nokazanuil 1IKM ot BeIcOTBI Hax
YPOBHEM MOpS, OT TIyOuHBI 1o 3eMiiéid U T.1m. Bel Moxkere skpanupoBath [1IKU
JO0BIMU DKpaHaMU, MPOBOJUTH U3MEPEHUs B JIFOOOW TOUYKE Ha 3emiie U Moj 3eM-
n€N, Ha 000 BBICOTE HAJl YPOBHEM MOPS U 101 3eMJIEN Ha KaKOUW YroJIHO TITyOnHe
U T.IL., Bcrogy Bbl nonyunre pesynbratsl puc.ll.8, ToabkO cOXpaHsIiiTe HEU3MEHHBI-
mu niapametpol: L=0,3 m, Aeppo=0,83, npu 2=9-10" m, u memnaiite TIONPABKHU Ha Ce-
30HHBIN Jipeitd 3aBUCUMOCTEN Ad,(tyeemn) B COOTBETCTBUU C MOUM OIKMCAHUEM 3TO-
ro apeiida, npuBenéHupM HUKe B 11.(11.3.7).

Hackonbpko MHe m3BecTHO "ce3oHHBINA apeid" 3aBucumocteil AA,(tyecm), U3-
MEPEHHBIX B TOPU30HTAIBHOM TUIOCKOCTH HA IOBEPXHOCTH 3€MJIH, €IIE€ HUKEM HE H3Y-
YEeH U HE OIMUCAaH, T.K. UX YBEPEHHOU (IETEpMUHUPOBAHHOW) ChEMKH, TAKOM, KaK y
MeHs Ha puc.Il.6-11.9, Hukro He noOuBasics. IMEHHO Ha OCHOBE ITHX 3aBHUCHUMO-
CTeH, KaK OYEBUIHO, MPUHIUIHAIBHO MO3UTUBHBIX, OBLIIM IMOCTPOEHBI BCE MOU yT-
BepxkJeHus B [1, 2, 25], uro 3¢gup — 310 peHomeHaNbHbII 00beKT Beenennoil, 00-
JaJAr0UMH CBEPXIIPOHUIIAEMOCTBIO IO OTHOILLIEHHWIO KO BCEM YacTULaM, BEIlaM U
"mossiM", 9TO 0CO0O0H "cylTHOCTH 1O B MPUPOJIE HET; MOCie Mpu3HaHus ddupa
Bce "moJiA" cTaHyT "mpOoCThIM" MHOT00Opa3ueM BOJIH pa3HOU JUIMHBI B cpeAax, co-
CTaBHOI 4aCThIO KOTOPBIX SIBJISIETCS CBEPXIIPOHUIIaeMas cyOcTaHus adupa.

ITocre OTKpBIBIIMXCSI HAM OITMOOK M HEONTHMAITBHOCTEH B MeTOIMKe MalikelbcoHa
NIO3BOJIUTENBHO CIIPOCUTH y TEX, KTO BCIEA 3a DUHIITEHHOM IIPOJIOIKAET OTPULIATH Ha-
Or0TaeMOCTh AUpa: 0 KaKOH "OTPHUIIATEILHOCTH' ONBITOB THIa MaikenbCoHa BbI MPO-
JOJDKAETE PAa3MBIIUIATh, HU pa3y HE YIO0CYXHBUIMCh YOEIUTHCS B 3TOM CAMOCTOSITENILHO
NPOCTBIM MOAXOIOM K "mrypBaiy" uarepdepomerpa? Mol BONpOC OTHOCUTCS U K OpTO-
JIOKCAITbHBIM yu€HbIM, Hanpumep, [3-10, 30-34], u k ux ormonenTtam [6, 11, 29], u k apbim
npotuBHUKaM CTO [16-21], yuuBirixcs Guzuke y npefpayumx. CIoBoM, 3TOT BOIPOC 5
oOpariaro K TeM, KTo BOT yxe 6osee 100 sieT ¢ HeBoOOpa3UMbIM SHTY3Ua3MOM U3 JIECSATHU-
JIETUSL B IECATUIIETUE TIEPEAIOT IPYT OT ApYyTa:

- U He3aMeyeHHble IO CUX TOp OLIMOKHU CIIOKEHHUS CKOpOCTed 00OBEKTOB HEHHEp-
nMaabHOW KMHeMaTuky B ycTpoictee 11K, Bo3HUKIIME OT HEMOHUMAaHUS B "'3I0XY
napoBo30B" 3¢upoounHamuyeckoll CyITHOCTA Ha3peBIICH HEOOXOIUMOCTH TMepe-
CMOTpA rajuieeBa KUHeMamuyecko20 MPUHIMIA OTHOCUTEIbHOCTH, CTaBIIME MPU-
YUHOM BCEX MapaJOKCOB PEISATUBUCTCKON Teopun 20-T0 BeKa;
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- U HenpasuibHoe TEOPETUUECKOE TOJIKOBaHME MalKenbCOHOM NPUHIMIA JEUCTBUS
[1KU, nepekppiBiiiee BCe MOACTYIHI K €r0 COBEPIIIEHCTBOBAHUIO IO YACTU MOBBIILICHUS
pazperniaroiei cnocoOHOCTH YPUPoMHAMUIECKUX IPPEKTOB;

- U COMHUMmeNbHble BIBOJIbI MaliKellbCOHa, HE BEPHO MOHSBILET0 COOCTBEHHBIX IKCIIE-
PUMEHTAIBHBIX PE3YJIbTaTOB, TOHYBIIUX B HEMPOJIA3HOM TPSICMHE IITYMOB €r0 HEOITH-
MaitbHO-ycTpoenHoro I[TKU (kak mokazano Ha puc.I1.7 gyt oreita 1881-ro rona).

I1.3.7. 3axonomepnocmu cymounozo xoda 3asucumocmeii AA4,(t,com) OMHOCU-
menvHou_amnaumyovt AA4,, eapmonuueckou cocmasaaowen AA(Q) cmeweruti un-
mepgepenyuonnou kapmunvl IIKU om mecmnozo eépemenu (tyeem,). Kax g yxe o1-
Meyai, 10 Musuiepa HUKTO CyTOYHOM NaHOpaMbl XoAa aMIUTUTYAbl AA,(fyecr,) HE W3-
Mepsil, T.K. HUIKOMY HE YJaBaJlOCh PELIUTh Npo0JieMy YCTOMYHMBOTO BBIICICHHUS U3 IIy-
MOB-JIPOKaHUHA HMHTEPPEPEHIIMOHHON KapTHHBI HCXOAHOM TapMOHHUYECKOH COCTaB-
sstroteit AA(@) cMerienust unTepdepeHIMOHHbBIX Tosoc. Tonbko ¢ noctpoenuem [TKU
C JUIMHOM Jy4eil B Bo3ayxe 64 m Musuiep BHepBbIe JOCTUT YPOBHEH HAOII0Ia€MBIX
aMIUIUTY]] TAPMOHHYECKOM COCTABIISIFOLIEH, B 5-6 pa3 MpeBbIIAIONINX YPOBEHb IIY-
MOB-JIpOKaHUI HTEp(epeHITMOHHON KapTuHbI Ha 2kpane ero [IKU, u motomy emy
IIEPBOMY YJAJIOCh IOJIyYUTh MAHOPAMY Viop (fyeomn) CYTOUHOIO X0/1a TOPU30HTAIBHOM
npoekiuu ckopoctu "dupnoro Berpa" (Viop) [13, 14], KoTOpyrO, K COXKaIEHUIO, OH
NpEeACTaBWI HE B MEPBO3AHHOM BUE IKCIIEPUMEHTATBHON 3aBUCUMOCTH AA, (¢ ecm)
aAMIDUTATYBI TapMOHUKH AA((), a B mepecuuTanHoM 1o ¢dopmyie (33) Maiikenbcona
BHJIE 3aBUCUMOCTHU Viop (Lyiecmn)-

EcTecTBEHHO, pacCUMTaHHBIE MM CYyTOYHBIE 3aBUCUMOCTH CKOPOCTH Viop (¢1iecmn.) €O-
neprka 40-KpaTHO 3aHIKAOIITYIO OIMMOKY hopmyiis (33), KOTOpasi IOIHOCTHIO 00ec-
LIEHMBAJIa CHATYIO UM IIaHOpaMy, T.K. B HEW BENMUYMHA Vo, M3MEHAIACh OT 2-X 10 12-TH
km/c Ha IyMOBOM (QoHE AViq, wyw~2 xkm/c. B 1930-X rozmax y»ke 3HaJIH, 4TO CKOPOCTb
3emumn B kocMoce He Hmke 300 xw/c, a TOTOMY BCe U3MEPEHHUs, TaBaBIIME CKOPOCTH B
HECKOJIBKO €TMHUIT KM/C PACCMATPUBAIIICH MOATBEP)KICHHEM Mu]a "oTpUIiareibHOCTH"
OMBITOB THMa MalikelnbCOoHa, a CIEKYJISALMU Pa3HOro TOJIKa 00 yBJIeUeHUU 3hupa aTMo-
cdepoii 3eMiH TONMBKO YBEIWYUBAIM YUCIO MPOTUBOPEUUI U HESICHOCTEN B MEXaHU3M
TAKOI'0 IPOMAJTHOI'O 3aHMKEHUS 3HAYEHUH Vg, .

B cBere npuBenEHHOrO 31€Ch MOETO MCCIEOBAHUA, IPUUMHBI ycriexa Muiuepa-
AKCIEpUMEHTAaTOpa MOHITHBL. OH, HE JOrajbIBAICS 00 UCTUHHOM IPUHIUIE ACUCTBUSI
[IKH un o 3aBucumoctu paspemaroniert cuiibl [IKH oT pensatuBUCcTCKOM 4acTH MPOHU-
raemoctu ceetoHocoB [TKU (1.e. oT Ae=¢,—1), T.k. 3TOMY Memiana ommbo4Has popmyra
(33) Maiikenbcona. [ToaToMy OH peniu HampsIMy O TIOBBICUTH PAa3PEHIAOIIy 0 CIIOCO0-
HocTb [IKW B yacTu BblAENEHUS rapMOHUYECKOM cocTaBisitouield AA4(¢) U3 1ryMoB IMy-
TEM yJIMHEHUSI CBETOBBIX Jiyuer cBoero [IKU no 64-x M, MOCTpOMB OYEHBb CIIOKHBIM,
Kanpu3HbeId B HacTpoiike ¥ rpoMo3akuid mpudop [13]. Takum myrém B TIKU ¢ 64-
METPOBBIMH JUTHHAMH JIy4€il OH TOBBICHII OTHOIICHHE CUTHA/IIyM (N=AA,/AA,) Ha
HOPSIOK (B CPAaBHEHUU C TEMH, KTO He BbIxoaw1 B cBoux 11KU 3a npenens! mivH Jryyen
10 m), u moOwics BHONHE OJIArONPHUSITHOTO WHTEpBaTa M3MEHEHUs TapaMeTpa CHr-
Hay/iyM M 3a cyTk (0,5<n<S5), BbIpBaBILIMCh U3 "a/1a" CTATUCTUYHOCTH ChEMOK 10100~
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HBIX KapTHH IMPEILIECTBEHHUKAaMU (OJHA U3 TaKKUX KapTvH B "moTéMkax' nrymos [TKU
MaiikenbcoHa npreneHa Ha puc.I1.7).

TakoBbl "TpuBHANbHBIE" MPUUYMHBI TOTO, YTO MWJUIEpy BIIEPBBIE yIANOCh CHSTH
MAHOPAMHBINA XOJI CYyTOUHOM 3aBUCUMOCTU AA,,(¢,ccmn.), KOTOPOM OH, K COXKAJICHUIO, HE
NPUBOJIUT B CAMOLICHHOM BHJIE TIOBUTUBHOI'O AKCIIEPUMEHTA, BBISIBIISIOLIETO PEAKIIUIO
a¢upa Ha HEKYIO OPUTHHATIBHYIO XapakTepucTuky mnpudopa [IKW. On npuBoaut cpazy
pPACCUUTAaHHYI0 TI0 W3MEPEHHOM AaBTyCTOBCKOM CyTOUHOW 3aBUCUMOCTU AA,(tycem)
OKOHYATENIBHYIO 3aBUCUMOCTD Viop (fyecmn), IPUMEHMB I 00paboTku (opmyiry (33)
MaiikenscoHa co Bcemu €€ "rpexamu’. EcTecTBEHHO, 3TH "OKOHUYATENbHbIE" pe3yJibTa-
Thl, KOTOPBIX BCE TOJIBKO M YKAAIM, OKa3aIMCh U3BPAIIEHHBIMU 40-KpaTHO 3aHIKAIOILIEH
omrOKkor popmyibl (33) ¥ MPEBpPaTWIIM CAMOLIEHHYIO IKCIIEPUMEHTATIbHYIO 3aBHCH-
MOCTb AA,,(teemy) Mumnepa (¢ IpUHIMITHATIHFHO TO3UTUBHOM peakiteld Ha AGup) B pac-
YETHBINA CyppOraT-IyCTbIKY Viop (fuecmy) € 3HAUEHUAMHU 2 kM/C < Vi, < 12 xM/C, KOTO-
pbIE MHAYE KaK "OTpHULATEIbHBIMU' HE Ha30BELLIb.

Heckonbko CIOB 0 CaMOIIEHHOCTH JKCIIEPUMEHTATIBHOTO Pe3yJibTara ChEMKH
AA,(t ecnn) MumnepoM. Bo-nepesvix, pe3yibTaTbl CbEMOK AA,,(,eemy. ) HATEKHO BOCIIPOU3-
BOJIMMBI B JIFOOOM JtabopaTtopui, B Kotopoi Oyzner ycranosieH [IKU ¢ mvHaMu mydeit
BO3JIyIIHBIX CBETOHOCOB >50 M. Bo-6mopbix, SKCIIEPUMEHTAIbHAS CAaMOLIEHHOCTh 3aBU-
cUMOCTU AA,,(t,ecn) CPA3Y TEPSETCS, KaK TOJIBKO OHA MO/IBEPraeTCsl TOW WM UHOW MaTe-
Marrdeckor oopabotke. Hanpumep, ecim u3 3aBUCUMOCTH AA (2, e ), HECYITICH B ceOe
HEYTO OT MPHPOJBI peakimii 3upa, o Tor {Hampumep, (33)} wim uHOM {HanpuMep,
(33,)} MaTeMaTHYECKOM MOZIENM PACCUMTATH IPOM3BOAHYIO 3aBUCUMOCTD Vi, (Lyecmn ), TO
OHa TIPEBPAITIACTCS B TOT WIIM UHOU CypporaT, Taa¢Kuil Wi OJM3KUH K IPUPOJIC BEIIICH.

Tak, pacu€ér 3aBucuMocTH Vigp(fyeomn) W3 CAMOLIEHHOTO CYTOYHOIO XOZAa
AA,(t,ecm.), BBITIOTHEHHBI MuiniepoM 1o MateMaTtrueckor mozenu (33) Maiikenbco-
Ha, OKA3aJICsl HACTOJIBKO JAIEKMM OT OXKUAaeMbIX peakimid adupa (u3 puc.Il.9 Bumnm,
Y10 BMECTO MO3UTUBHBIX 3HaueHuit 100-500 xw/c Mwnep momydmn "SBHO OTpHIIa-
TeNbHBIE" Pe3ynbTaThl 2 KM/c < Vyop, < 12 xM/C), 4TO BIEPBbIE TAKUMU TPYIAMH HAJEKHO
HOJYYEHHYIO PUPOAHO-O0BEKTUBHYIO 3aBUCUMOCTD AA,(¢,ecmy) OT peaKumii 3¢upa Bce
HCTOJIKOBAJTM "HA000pOT" — JOKA3aTEIHLCTBOM OTCYTCTBHS PEaKIUiil Aupa.

Ecmu e camorienHyto cbéMKy Muitiepom A4, (¢, ecm, ) TPEBPATUTH B 3aBUCUMOCTD
Viop(tueemn) IO MOEH MaTeMaTHyeckoi mozpenu (33,), B KOTOpOH yCTpaHeHa OIIMOKa
MaiikenbcoHa, TO HomydaeMblid I Vyop (fyeomn) PE3YIIBTAT OKA3bIBACTCSA COBCEM OJM3-
KUM K OXHJIaeMbIM peakuusm 3dupa. [[eiicTBUTEIBHO, BMECTO 0XKUIAEMBIX MO3UTUB-
HbIx 3HadeHui 100-500 xw/c noydarores BronHe Onuskue 3HadeHust 80 kw/c < Vi, <
480 xm/c, kKoTOpbIE BPSII JIM KTO HA30BET "OTpHULIATEIbHBIMU .

Hakownern, 6-mpemuux, u 3TO TJIaBHOE, CAMOIIEHHOCTb SKCIIEPUMEHTATBHBIX ChE-
MOK AA,(tyeemy) Muiinepa, moATBEpKI€HA MHOM COBCEM JPYTUMH CPEICTBAMU JKC-
NEPUMEHTAJIbHON TEXHUKH 3IIOXU PATUO3IEKTPOHUKHA BTOPOMl 1MO0BUHBI 20-r0 Beka
(oM npuBOAATCA B 3TOM KHHre). Tonbko ToT, KTo cam ctpowi [IKU ¢ Bo3aymHbiMu
CBETOHOCAMU JIy4el, MOXET IPEACTABUTh, YErO CTOAT 3TH ''TPUBUAIBHBIC YCHJIHUS'"
nosblieHnss Muepom paspemtaromieid cuiiel [IKM BoisiBienus rapmonuku AA(@)
JIOOOBBIM METOZOM YyUITMHEHUS JTydeid. Macitab uCKyCHEeHIIero Tpy/ia SKCriepuMeH-
Tatopa Muiiepa, KOTOpbIH Ha MOBOPOTHOM ONTUYECKON MIaTgopme IUIoIaaso 00-
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nee 10-tu v’ pazMectui 32 my4deBbiX Tpacchl (16x4 m i Kaxaoro Jiyva), SsBHO He-
JIOOLICHEH MPU3HAHHUEM €ro pe3yibTaToB "oTpuuarensHeiMu'. Moi nepsbiid [IKU ¢
BO3/IYIIIHBIMH CBETOHOCAMU ObLI MHOTO Mpoiie U ckpomHee. Oba ero Jiyya umenu
JUIAHBL 110 7 m (1424242 m), mo3ToMy 10 pa3peliaroneil Cuiie BbIACTIeHU TrapMOHU-
ku AA(@) o Ha nopsaok yerynan [IKW Munepa (ecinu ux cpaBHUBATh MPH OJIMHA-
KOBOM Crioco0Oe HaOIIo/IeHHs 32 MHTEPPEPEHIIMOHHON KapTUHOW MyTEM e€ pasriis-
JBIBAHMS B ABMOKYITUICS 00BEKTHB Teeckona npu mpokauke I[TKU, kak nemanu Bce
1o meHst). Ho s Hamén npyroil yHUKanbHbIN, O MEHSI HE M3BECTHBIM, IIyTh ropasao
OonbLIero yBenndyeHus pasperaroneil cuist [TKH.

U riaBHOE B 3TOM ITyTH HE IPUMEHEHHUE TEJIEBU3NOHHOIO BBIBOJA UHTEP(PEPEH-
LMOHHOW KapTUHBI HAa HENOJBMKHBIA AKPAH KUHECKOIA, YTO YBEIMYMBAET paspe-
HIAIOILYI0 CHIIY BBIIEJICHHUS TAPMOHUKHU M3 IIYMOB M CHCTEMATHYECKUX MOIPEIIHO-
cTeil Bcero B 2-3 pasza. EcrecTBEHHO, 3TO HE pemaio CTosIIel MpoOieMbl yBeauye-
Hus paszperaronieii cnocoonocty [IKU B cotHu u Thicsiun pa3. s Takoro yBenuye-
HUS HY>KHO OBLIO IPOPBIBHOE OTKPBITHE B camoi cymHoctu ycrpoiictsa [IKW, namo
ObUIO MPOHUKHYTh B COKPOBEHHBIE TAHbI €T0 MPUHIIUIA ASUCTBUS. A 3TH TallHBI BCE
3aMBIKQJIMCh HAa HE00X0AMMOCTh yuéra 3¢upa B npuHmumie padots [IK1 — mpubopa
JI0 MO3ra KOCTE! PeIITUBUCTCKOIO, NPUYEM, KaK ITOTOM OKa3aJIoCh, HE KHHEMATUKO-
PEJIATUBUCTCKOIO, @ UMEHHO JAMHAMUKO-PEIATUBUCTCKOrO {CM. aJrOPUTM BBIBOJA
npaBuiIbHON Gopmydbl (336) s ITIKU B 11.3.7 ocHOBHOTO Tekcta 2-ro uznanus [37]}.

Hamrynannass MHOW SMIIMpUYECKH 3aBUCUMOCTh dyBcTBHUTENBHOCTH [TKHM K rapmo-
HUYECKOW cocTaBIsiomet AA(¢p) cMmerenus nHTep(EpEHITMOHHBIX TI0JIOC OT YacTh Ag
JBJIEKTPUYECKON TTPOHULIAEMOCTH €,-1+A€ CBETOHOCOB J1ajia BO3MOXHOCTbD IOHSITH WC-
TUHHBIA nipuHImn Aercteus [IKW. Cpa3dy HamMeTWoch M3SIIHOE MPEOAOJIEHHUE YHCTO
TEXHUYECKUX IPOOJIEM CIOKHOCTH M TPOMO3AKOCTH MusuiepoBa METO/Ia YBEITMUYCHUS
pazpentatoiieit cvibl [IKU, koTopblie oH gocTurai myTém "mpocToro” y/UIMHEHNs JIydeil B
JECATKH pa3. MHe OTKpbUIACh HOBAsi 3aKOHOMEPHOCTh pocTa pasperaronieii cuiisl [IKHU B
OTHOIIIEHHUH BBIJIEJICHHSI TApMOHMUECKOM cocTaBisiromen AA(¢p) cMemienns uHTepdepeH-
LMOHHBIX TOJIOC, KOTOpasi (P NPOYMX PAaBHBIX YCIOBHAX) OKa3alach MPONOPLHOHAIb-
HOW IIPOMU3BENEHUIO Ag-L;, T.€. ONTUYECKOW JUIMHE CEHCOPHOM 4YacTU CBETOHOCA JIy4a,
PABHOM NPOM3BEACHUIO YacTH A€ ITMAIEKTPUYECKOW NPOHUIIAEMOCTH €,~=1+A€ CBETOHO-
coB [IKHM Ha reomeTpHyecKyto [UIMHY L; KaXKI0ro Jy4a. 3a MOJIT0Aa MHE YIAIOCh MOBBI-
cuth pazperatontyto cury [TKW npu Beiienenun rapMoHnyeckoid coctapsitomei AA()
cMelieHnsT nHTepdepeHIMoHHbIX Toj1oc u3 mrymoB ITKK B 1000 pa3! Ilpu 3Trom Hame-
TWICA IyThb PaJUKAIBHOIO YMEHBLIEHHs Pa3MEPOB ONTHYECKOIO CTOJIA PEIUKTOBOIO
[TIKU ¢ necsaTkoB KBapaTHbIX MeTpoB (Y Muiuiepa) 10 pa3MepoB HACTOJILHOTO JKypHaJia
B TBEPIOTENBHOM JIEKTPOHHO-IIJIAHAPHOM MCIIOJIHEHUH (Y MEHS).

KoHneuHo, 3T0 ObLI HE TOJIBKO TEXHOJIOTMYECKHUIA TPOPBIB B 3KCIIEPUMEHTAIBHOM
METOIOJIOTHH U3yYeHUS peakiuii a3¢upa, 1ocToiHbIi (20-10) BEeKa JICKTPOHUKH, HO
U BBIXOJ K HOBOH (puiocoduu 3¢pupoannammyeckoro penstususma (B 21-oM Beke).
Taxue oneHku TeM 0oJiee BEpHbI B CPABHEHUH C MPEABLAYIIMM MIEPHOAOM; Beb 3a S0
net ot Maiikenscona (1881-i1 rox [12]) no Munepa (1933-i1 rox [14]) meron "tpu-
BuanibHOrO" yymHenus jgyuen [TIKU ¢ 2,4-x m 1o 64-X v yBenTu4unil OTHOIIEHUE CHUT-
Hay/mym=n) [1KU ¢ Bo3mymraeiMu cBeTOHOCaMU TOJIbKO TipuMepHO B 30 pa3. OxHaxo,
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ycnoxHenne [TKU, yBenumueHnue ero rabaputoB U CHIKEHUE MEXAHUUYECKOW HallEx-
HOCTH (BOCIIPOM3BOAMMOCTH PE3YJIbTATOB) ObUIM HEMPONOPLHOHAIBHO Oosee 3a-
TPaTHBIMH, OTYETO ATOT MYyTh CTAJI B TAKOH K€ MEpe HEMPUBJICKATEILHBIM, KaK Oec-
MIEPCIIEKTUBHBIM OKa3aJICsl B CBOE BpEMs JIAMIIOBBIM KOMIIbIOTEp. Hampumep, coBpe-
meHHbIM [IK Tuna Pentium-5 Ha namnax 3anuMan Obl TUIOIIAAb OOJIBIIOTO TOPOa U
noTpeOIsT Obl AIIEKTPOIHEPT UM, Topa3no Oosbiie 3Toro ropoaa. Ho Hago npusHarth,
YTO CBOMM JIOOOBBIM HITYpMOM Musuiepy mepBoMy yAajJOCh MPEOJOJETh CUHIPOM
"oTpuLATENIBHOCTH" ONBITOB MailkenbCOHa, Y KOTOPOro, IEHCTBUTEIIBHO, OTHOILIEHUE
CUTHA/IIYM MNpxne 20,1-0,3 Ob110 "mipoTHBOHAOMIOMaTeTBHBIM"  {cM. puc.I1.7, Ha ko-
TOPOM BHJIHO, YTO rapMOoHUKa AA(() yTOIUIeHA B IIIyMax, a MOTOMY — He HabJto 1ae-
Ma, a e€ amIuuTya AA,, — He BBISBIIsSIEMa } .
Y Mujuiepa 5T0 OTHOLIEHHE CPABHUTEIBHO BBICOKO: Map~1,5+5 (cm. puc.Il.9), T.e.
Ha TOPSAJOK BBIILLIE, YEM B MEPBBIX OMNbITaXx MalKelbCcOHa, a MOTOMY HAJIMLO 3KCIIe-
PUMEHTAIIBHBIE YCIIEXH:

- U B BBISIBJICHUH TapMOHUK AA(D, tecmn);

- U B JOCTATOYHO TOYHOM H3MEPEHUU WX aMIUTUTYIT AA,(t,ecmy) CMEIICHUS UHTEP-
(epEeHITMOHHBIX MOJI0C, 0COOCHHO B YaChl CYTOYHBIX IKCTPEMYMOB A4,,.

Adp(tyecrss)
0,18 — .
L BN
0,16+ / \
—— T 1 | N Viop., kM/C
0 14— = S
N p N
. ~
0,12{— \,‘ Ulxana Muinepa « < L%Za
/ _\\ \ j no gopmyne (33)|\. "\ 10 (33,)
N . ! .
| \ — ! :
0o « AN ; «— "y \L
; - ) . . / \.
foog - N 7 \ i J 135p=s00
L \ 4 > i S0l a00
N . A S ] &
0,06 |— < Y \-f\ / 7~ XF
L SN £ ) 7.5 =300
0,04 - N7 S T -
J T U /5LUMMB// 5,0 F—200
0.02 4——3\ A T P =
02— S e _Oullen 2,5 Floo
: (0] . ! . I . 1 . ! , ! L 1 . 0
12 16 20 24 4 8 12 tyecrn.,4ac

Puc.I1.9. 3aBucumoctu: 1 — uzmepennan AA,(t eern) MIIIEpOM 1711 OTHOCUTEIIBHON aMIUTUTYABI AA,,
TapMOHHMYECKOM cocTaByiirolieid AA4(() cMmerieHust nHTephepeHIMOHHBIX Toyioc B aBrycte [13, 14]; 2 — pac-
cuumannan Vg, (fueer) Muinepom u3 3asrcumocty 1 o dopmyre (33) Maiikenbcona (2 MCTIONB3YeT ISl OT-
cuéra Vi, mkany Musnepa [13, 14]); 3 — msmepennas Ad,,(fyecr.) MHOM B 1toHE; 4 — paccurTaHHas Vi, (fueem,)
MHO# u3 3aBucuMoctH 3 1o popmyste (33,); 3 u 4 ormcans! B puc.I1.6.

3arcumocTs 1 crsta Mumiepo (CM. Touku Ha KpuBoit 1) B Teuerme cyTok asrycra B CLLIA oxoro Kimismeryma (~42° CILI) 1o
MECTHOMY BPEMEHH ety TIPH CrieyroImx rapamerpax [IKW: Li=L,=64 m ; A=6- 107 A€, ~0,0006.

3aBHCHUMOCTb 3 CHSITa MHOH (CM. TOUKH Ha KpuBoi 1 puc.I1.6) B Teuenue cytok monst B CCCP okono O6HMHCKa (~55,8" CI1I)
10 MECTHOMY BPEMEHH f\ecryy. TIPH CIEIyrOIMX niapamerpax [TKU: Li=L,=0,3 m ; A=9- 107 a; Aeypo0,83. Oy Jlew. — YPOBEHb LIy-
MOBOTO JIpOYKaHHsI HHTEP(EPCHIIMOHHON KApTHHBL, TP KOTOPOM €IIE BO3MOKHO OOHAPYKEHHE rapMOHHKH AA((P) OTHOCHTEITb-
HO MPAMOM CHCTEMATHIECKOH TOTPeIHOCTH A (), Kak TMOKa3aHO Ha PUC.38,; Jyy Muyp. — YPOBEHB IITYMOBOTO JIPOKaHKs HHTEP(de-
pentmonHoi kaptrHb! B [TKW Musinepa (Most orieHka 1o onmcanmio B [13, 14].
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OpnHako, ATOT MO3UTHBHBIA yCIIEX UMEET MECTO TOJIbKO B MEpax M TepMHUHaX
HKCIIEPUMEHTAILHON (s € Ha3biBal0, CaMOLICHHOM) CYTOYHOM 3aBUCHUMOCTH
AA,(t,ecmn), B KOTOpOI TipuoputeT Muiiepa, Ha MOM B3IJIsi]I, HECCOMHEHEH U Herpe-
xozsml. Ho kak Tonbko Musiiep npucTynaer K TeOpeTu4eckoi 00paboTKe CBOUX 1o-
3UMUBHBIX N3MEPEHUi TI0 omnbouHoi dhopmyne (33), 3anmxkaromiei B 40 pa3 3Hade-
HUSL CKOpocTH "?3(hupHOrO BeTpa', 3TO YK€ HE DKCIIEPUMEHTabHas, a "TeopeTuye-
cKasi" ero JesATeNIbHOCTD; B CHIIy TOro, 4To Teopus (33) okazanach OomMOOYHOM, OHA
npeBpaTHiia UTOT BCEH €ro TO3UTHUBHOW PAa0OTHI (M, BEPOSITHO, BCEH €ro >KW3HU) B
"orpunarenbHbli’. Bes 3Ta npama HaydHOM JKM3HM Mwuiepa IpencTaBieHa Ha
puc.I1.9 (kpuBbiMU 1 1 2); HA 3TOM K€ PUCYHKE JJIsl CpaBHEHUS (U, [JIABHOE, JJIS IO~
TBEPXKJICHUSI NPABWILHOCTH M3MepeHul Musuiepa) s IpUBOXKY U CBOM PE3YJIbTAThI
U3MepeHni CyTouHbIX MaHOPaM AA,(tyeemn) — 3 B Viop (Lueemn) — 4.

Bunno, uto chémku Muiepa BoinosiHeHbl B aBrycte B CIIIA B paiione Kius-
neHna. B mpuniume, y MeHs ObUTM MOM COOCTBEHHBIE CHEMKH CYTOYHOTO XOa
AA,(tyeemn) A aBrycta, cHsitbie B CCCP okono OOHMHCKA, HO OHU JJIs MEHSI yTpa-
YEeHBI BMECTE C KypHAJIaMH, KOTOpbIe ObUIM KOH(PUCKOBAHBI MIPU YBOJIHHEHUH MEHS
3 OHUDOXU B 1974-0oM romy; mo3ToMy s MOMEIIAI0 3/1€Ch OJIMKAUIIYIO K aBry-
CTOBCKOW MIOHBCKYIO nTaHOpaMy AA,,(t,ecm.), IO CIyUYar0 COXPAaHUBIIYIOCS Y MEHS OT
OJIHOM U3 MocHeIHUX ChEMOK AA (L, ecmy. ) MaTiorabaputHbiM [TKW ¢ BomHbIMU CBETO-
HOCaMHU. A KaKk MOU KpHBBIE MOTYT OBITh COOTHECEHBI K JIFOOOW JlaTe ce30Ha roja,
MHE yJ1aJI0Ch IIOCTUTHYTh B TE€ T'OJIbl YUCTO AIMIUPUUYECKHU; aITOPUTM HE CIIOMKEH, JIET-
KO 3alloOMMHaeTcd U s ero onmiry Hwke BMecte ¢ puc.l.10. Ho npexnae emé He-
CKOJIBKO CJIOB O pe3yJibTaTaxX CpaBHEHUS MOMX MU3MEPEHUI MaHOPAMHO-CYTOUYHBIX 3a-
BUCUMOCTEH AA,,(yecmn) C AHATIOTMUHBIMU U3MEpeHUsIMU Musuiepa.

He Mory He oOpaTuTh BHUMaHUE HA OJHO W3 AOCTUTHYTHIX K 1974-Mmy rony ka-
yecTB Moero MajoradbaputHoro [TKU. TIpu onrHakoBo# pazperiatromieii ciocoOHOCTH
moero [TKW u IIKM Munnepa (3to oueBuaHo u3 puc.I1.9), nepBuiii umen guameTp
ontuyeckoit miatdopmel ~0,6 v 1 amuny aydeit 0,3 v (C OTHUM BOJAHBIM CBETOHOC-
HBIM MIPOJIETOM JUI KaXKI0Tr0 JIyda), a BTopoil (y Muiepa) coorBeTcTBeHHO B 7 1 20
pa3 6ombiie. Hanomaro, y Muinepa [TKU coctosit u3 16-Ti 4-MeTPOBBIX BO3TYIITHBIX
IIPOJIETOB, M3JIOMAHHBIX YIJIAMHU MEPEOTPAKEHUN ~178". Kpome Toro, msmepenus
CMeIleHu UHTePPEPEHITMOHHON KAPTHHBI Y MEHS BEJIOCh C HEMOJIBIYKHOTO JKpaHa
KWHECKOIIa, YTO JaBaJi0 JOMOJHUTEIBHBIA BRIUTPHIII B pa3pemiaroniel cnocoOHOCTH
BBISIBJICHUSI TapMOHUKHA AA(() U3 IIIyMOB M CUCTEMATHYECKUX TTOMEX.

OOGcyarM HECKOJIBKO XapaKTEPHBIX OCOOCHHOCTEH MPSIMO U3MEPEHHBIX C I0-
Mmoo [TIKW 3aBucumocteit AA4,(t,eem:): Musiepom (kpuBast 1 Ha puc.I1.9) u mHoit
(kpuBast 3 Ha puc.I1.9), BeIMOTHEHHBIX ¢ TOMOLIBIO TexHUKU npokadku [IKUW Broab
a3UMYyTaJbHBIX YIJIOB () TOJBKO B TOPU30OHTAIBHON IUIOCKOCTH MECTa PacIoyioxke-
HUs Taboparopun. Bo-nepgwvix, CyTOUHbIE U3MEHEHUST U3MEPSEMOIl BeTMUUHBI A4,
y Muiepa (na ~42° CIII) npumepHo 4-KpatHbl, a y Menst (Ha ~55,8" CIII) — mpuMepHO
12-kpatHbl. S caenan BbIBOA, COTJIACYIOUIUICS C U3BECTHOM CTEPEOMETPUUYECKON Kap-
TUHOM BpallleHUI 3eMJIM B KOCMOCE: BOKPYT CBOEH OcH, BOKpYT CoJIHIIa, BOKPYT LIEHTpa
lManaktuky, yto ¢ nobinenueM Touku CII pacrionokenust HaOOAATEBHOM 1abopa-
TOpPUH Ha MOBEPXHOCTH 3eMJIM TUaNa30H U3MEHEeHUM aMIUTUTY T AA,, (¢ ecmy.) YBETAUMBA-
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ercsi. Bo-emopuix, MHE yIaJIOCh pa3BUTH Ipeanonokenue Musuiepa [13, 14] o ToMm, uto
CYTOYHBIE M3MEHEHUS BEIMYUHBI CKOPOCTH Vigp (fyieemn) "DPHUPHOTO BeTpa', BEIYHCISC-
MbIE€ HA OCHOBE M3MEPEHHBIX 3aBUCUMOCTEN AA, (¢, ecmn. ), ONPEACTISIFOTCS 3aKOHOM H3Me-
HEHUS TIPOCKIMH MTPOCTPAHCTBEHHOTO BeKTOpa cKopocTH V "adupHoro Berpa" Ha miioc-
KOCTh TOPU30HTA B ITyHKTE U3MEPECHUSI.

N3 anamza cBoux m3MepeHuit 3aBUCUMOCTEN AA,,(tyeemy) 4 HAIET MaTeMaTHye-
CKO€ BhIpa)XKEHHUE HampasJisirorero kocuuyca W Bekropa ckopoctu V "a¢upnoro Berpa”
Ha TOPU30HTAILHYIO TUIOCKOCTb MPOKavkH onTrdeckor miatdopmel [TIKU B hopme of-
HOT'O M3 HaNpaBJSIOMIMX KOCUHYCOB Jitnepa cuctembl [TIKU-3emiis ¢ TpeMs creneHs mu
BpalaTrenbHOM CBOOObI [46]:

Y(a, B, v) = cosa-cosP + sina-sinf-cosy , (IL.5)

rie o — yros CII pacnonoxenns naboparopuu Ha 3emie; f~22,5° — yron Hakio-
Ha OCH BpalIeHHs] 3eMJIM K IJIOCKOCTH SKIIUITHUKH; Y — YTOJ CYTOYHOTO PACIIO0-
KEHUsS J1a0OpaTOpUM OTHOCHTEIBHO Hadayia OTCYETa T.H. "COJIHEYHOTO BpPEMEHU
CyTOK" {KOTOpBIM I0JIb30BaJICsI MuLIep PH NOCTPOEHUH 3aBUCUMOCTH Vrop (Lyiecmn.)
(na puc.I1.9 sto kpuBas 2}. Ilpumenus Beipakenue (I1.5) m1st HampaBsAIOMIETO KO-
cuHyca BekTtopa V' k 00paboTke onpenensieMoil HaMu IPOEKUUH Viop (yecmy) TIO CIIE-

JIYIOILIEMY alTOpUTMY:
\V1=V:op(teemn )P (0, B, W)= const.,, (IT.6)

MBI TIOJIy4a€M TECT Ha NPOBEPKY TOYHOCTH ONPEACICHUS 3aBUCUMOCTH Vigp (fyicemn)
U NPaBWIBHOCTH aITOPUTMA ONPEACTICHUS 3aBUCUMOCTU Vigp (fyeemn) TIO M3MEPEHUSAM
naHopambl aMITITY T A4, (Eecmn)-

B (I1.6) Benuumna |V|=const., onpenensercss SKCIEPUMEHTAILHO COOTBETCT-
Bytouiei opueHranuent gyuyeid [IKM Ha Touky T.H. anekca, myTéM MOBOPOTa OINTH-
yeckoi tuiardopmel [IKW u3 ropu3oHTanbHON TUIOCKOCTH MO YIIIy MECTa W J0-
IIOJIHUTENIBHOTO pa3BopoTra Bcer cucteMsl [IKM B ropmsoHTanpHOW IUIOCKOCTH
TOYKHU HaOmrogeHust Ha 3emiie (y MeHs — OOHMHCK) JJ1 TIOMEIIEHUS TOYKH aneKca
B IJ10cKOCTh npokauku jydeil [IKM. Onnum u3 ycnosuil npasuibHocTH (11.6) siB-
JsieTCs onaJaHue BCeX 3HAUCHUN MaKCUMAJIbHBIX aMIUTUTY T (AA,,,) CYyTOYHO 3a-
BUCUMOCTH AA,(t,ecmn) B 0071aCTB 5 (AA,,,=const.,) Ha prc.I1.10, BEIIBIIEMYTO KCITe-
PUMEHTAIBLHO TOCIIEI0BATENIbHOM opreHTanueit obonx nmyderr [IKW B Touky amekca B
X071€ ChEMKU Neprojia TapMOHUKU AA(o).

V tMeC’FH.
Adp(tyecrss) Xo=90 mm ( :
0,18 |-
| <«—{AAd,,—const.ay} 5 /{Vzc'\/Dmmzconst. y)—> 600
0,15 500

0,124 400
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Puc.I1.10. 3akoromeprocTr (1-4) CE30HHOTO CABHTA CYTOYHBIX 3aBHCHMOCTEH AA,(fyecr) HAOIFOMAEMON OTHOCH-
TEeJbHON aMIUTHTYIbI A4, TApMOHUYECKON coCcTaBILTOIei AA(() cMererust mHTep(epEeHIMOHHBIX TI0JIOC Ha SKpaHe KUHE-
ckora Tipu pokadke 0,6-metpoBoit wardopmer [IKHU ¢ BOIHBIMI CBETOHOCAMH TOIBKO B TOPHU30HTATIBHOH TIOCKOCTH, KO-
TOpBIE CHUMAJIMCh C MHTEPBAJIOM 2 Yaca B TeYEHHE CYTOK MOCKOBCKOTO BPEMEHH B TPEThHX JEKaax MecsIeB: | — MrOHb; 2 —
CEeHTSIOpb; 3 — nexadphb; 4 — MapT (0 TaHHBIM M3Mepennid B 1969+71-oM ropax); 5 — mosoca pa3dpocoB 3HAUSHUI MAKCH-
MAaTBHOM aMITTUATYABI AAyy(fyecr ), ABMEPsieMoit Tiocnie HaBenieHns1 oxgHoro u3 ey [IKWY Ha Touky arekca {B 3Ty ke mosocy
TIOTIA/IAI0T BCE 3HAYESHHMS! MOJIHOTO MOYJIsl CKOPOCTH "3(pUPHOTro BeTpa”, BhraKCIsieMol 1o (opmyiie (335), B KOTOPYIO MO/
CTaBIIFOTCS COOTBETCTBYIOIINE 3HaUeHUS AA,,,}. Hekoropbie m3 3aBucumocreii (1-4) 6pum npuBenens! Ha puc.I1.6, I1.8-
I1.9. M3mepeHus BHIMOMHEHBI HA BOISIHBIX CBeTOHOCAX (H,O B CTCKIITHHBIX TPYOKax) MpHU CICHYIONIMX MapaMeTpax ycra-
HoBKH: Li=L,=03 2 ; 3=9-10" a; Agpno~0,83; X,=90 rnt — IIMPHHA TI0JIOCHI HITH PACCTOSHNE MEKITY COCSTHIMH TEMHBIMH
TOJIOCAMH UHTEP(EPESHIIMOHHON KapTHHBI HA 3KPAHE KMHECKOIA; BPEMS fyec— MOCKOBCKOE (OOHHMHCK, 55,80 CII); oy, —
YPOBEHb IIIyMOBOI'O JPOXKaHUsT MHTEPHEPSHIMOHHOW KapTHHBI, B JIF000E BPeMs CYTOK B JIFOOOM CE30HE IMPAKTUYCCKU HE
BJIMSUT HA TOYHOCTh M3MEPEHHs TapMOHUKU AA((), T.K. OTHOLLICHHE CUTHAIV/IIYM. ObLIO 11>>1.

Tpetbe nocTHKEHHE, HA KOTOPOM $I OCTAHOBIIOCH, — 3TO BBISIBIICHUE 3aKOHO-
MEPHOCTHU CE30HHOTO CABHUTA IKCIEPUMEHTAIBHBIX 3aBUCUMOCTEN AA,(teemy), KK
nokazano Ha puc.I1.10. OnH okazasncs paBHbIM ABYM yacaM B mecsl] (1o puc.I1.10 casur
BJIEBO), YTO XOPOIIO BUIHO MO CMEIIEHUIO MAKCUMYMOB 3aBUCUMOCTEUN AA,, (¢, eemi)- Bee
KpuBble (1 — utoHbCKasi, 2 — ceHTSIOpbeKast, 3 — nekadpbekast U 4 — MapTOBCKas) MHOU
ObUTM M3MEPEHBI, HO 5 MyOJIMKYIO C SKCIEPUMEHTATLHBIMU ToukamMu Ha puc.Il.5-11.7
TOJILKO KPHUBBIE, KOTOPBIE Y MEHSI COXPAHWJIHUCH (OCTAIbHBIE JAHHBIE OCTAIUCH B KYypHa-
JIax, U3bATBHIX Y MEHS MpH BeIHYKAeHHOM yxoje u3 DHUDXHN). [Tonoxkenne oberya-
eTCsl T€M, YTO s TIOMHIO YAWBHUTEIBHOE COBMAJCHUE (POPM CYTOUHBIX 3aBUCUMOCTEN
AA,(tyeemn.), CHITBIX B pa3HbIC CE30HBI, M SAMHCTBEHHBIM OTJIMYHEM MX ObLIO CHIKCHHUE
Ha 5+7% MaKCUMaJIbHBIX 3HAYEHUN B 3UMHHUX 3aBUCHUMOCTSIX OTHOCHUTENIBHO JIETHUX
(310 5 1 orpazui Ha puc.Il.10 npencrasiss 3UMHION KpUBYIO 3 uayuiei Ha 6% Huke
JIeTHEN KpuBOii 1).

Haxonen, 4eTBEPTHIM JOCTUKEHUEM MOUX IKCIIEPUMEHTAIBHBIX HCCIIEI0Ba-
HUW, BO3MOXHO CAMBbIM KPYIHBIM, IPOPBIBHBIM, CTaj0 OTKPBITHE UCTUHHO MakK-
cBesuioBckoro npuHuumna aeictsus [IKU, 6ixarogapst oOHapyXKeHHIO 3aBUCHUMOCTH
AA,(Ag) ~ const.-Ae nuHeitHOTO pocta yyBcTBUTENbHOCTH [IKW K m3mepenuto rap-
MOHHUYECKOM cocTaBisitoneir A4(¢) cMmeleHnss UHTephEpEHIIMOHHBIX MOJIOC. 3aBUCH-
MoCTb AA,,(Ag) ~ const.-Ae B 001acTi MaibIx 3HaUeHH Ae<<l mpescranieHa Ha puc.3.8
B OCHOBHOM TEKCTE KHUTU. biaroiaps HeMy cTajld BO3MOKHBIMU BCE TEXHUUYECKHUE
noctwkeHusa B moaepHusauuu [IKHW, npecnegoBaBiiel neny MoOBBILIEHUS pas3pe-
maromei cnocoonoctu [1KW k BeIsIBIEHUIO TaApMOHUYECKON cocTaBiisitonie AA()
CMeIIeHus] MHTEpGEPEHIMOHHBIX MOJI0C MX (DOHA ITYyMOB-IPOXKAHWN KAPTHHBI U CHUCTE-
MaTUYECKHX MOTPEITHOCTEH e€ HaOMI0ICHHSI.

B xoze nznoxenust marepuana 3toro [Ipunoxenus s onucai NpakKTUYeCKy BCE UH-
HOBALIMH, KOTOPBIC 3aTPAaruBaloOT PEMKTOBYIO cxeMy nproOopa MaiikenbcoHa, OCHOBAH-
HOTO Ha JIETeKTHPOBAHUH 3(EKTOB BTOPOIo MOPSIKA MAIOCTH IO HapameTpy B=V?/c’.
3TO U MOHATHO, MO0 IOKA3aTh OIIMOOYHOCTD TIIABHOTO 320y IeHus ""00NbIION HayKn"
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0 SIKOOBI "OTPULIATENBHOCTH" BCEX OIBITOB TUMAa MailkebCOHa MOYKHO TOJBKO J€Tallb-
HBIM aHAJIM30M UMEHHO PEJTMKTOBOW cXeMbl nHTepdepomeTpa Maiikenbcona. IToMy u
ObUTa MOCBSIIECHA 3HAYUTENbHAS YacTh MOEH Hay4yHOH >KU3HH, (DAKTHUYECKU TOMY K€
MIOCBSIILIEHBI BCE MOM ITyOJMKalmuy Ha 3Ty Temy [1, 2, 37], koraa npuiuio Bpems XOTb
YTO-TO OMyOIMKOBATH B HAIIEH CTpaHe.

B 3akmouennn osrtoro llpuioxenuss s ommmly emé€ OHYy HWHHOBAIIMOHHO-
TEXHUUYECKYIO HaXOJKY JaHHOM c(epbl UCCIIeI0BAaHNM, KOTOPasi MOXKET ObITh I10JIE3-
HOM OyAyIMM 3KCIIEPUMEHTATOPAM 3MO0XU dIPUPOJUHAMUKY. 1 UMEI0 B BUAY OTKpbI-
THEe MHOM cxeMbl ycrpoiictBa [IKW Ha addekrax nepBoro nopsaka MajocTu 1o ma-
pametpy B=V/c. O HEBO3MOXKHOCTH CO3/IaHHsI TAKOro MpuOopa, Kak O HEBO3MOKHO-
CTU aOCOJIIOTHBIX JIBUKEHUH, TOKE UCTIHCaHbI TOpbl Oymaru. B nokaszarenscTBo mpo-
W3HECEHBI THICAYM HAYUYHBIX pedyeld, HallpUMep, O TOM, YTO HEBO3MOXKHO 3HATh, OCTa-
BasICh B ITyHKTE HAOMIONEHUS A, KAKOBO COCTOSIHUE OTIIPABJICHHOIO M3 A 3JIEKTpO-
MAarHuTHOTO CUTHaJa B IMyHKTE b, T.e. mpoiieamero B oHy cTropony u3 A B b. ['nas-
HBII CHEKYJISITUBHBIN TE€3HC "'31paBOro cMbIcia’ TeopeTuka ObUT TAKOB: HAKOIUIEHHBIE
NPU3HAKY (ITPECIOBYTAs AaHU30TPONHUS MPOCTPAHCTBA) OT MPOXOKIACHUS CUTHAJIOM U3
A B b npu Bo3Bpare storo curHana u3 b B A siko0bl ucue3aroT (KOMIIEHCUPYIOTCH,
B3aMMHO MOTAIIATCA U T.1.) U IOTOMY CTaHOBSITCS HeHaOmoaaeMbiMU. [lockonbky
y COBPEMEHHBIX FHOCEOJIOrOB 0€33(pUpHOro Mupa JAEHUCTBYET NOCTYJAT, YTO 10 BCS-
KON cpellbl CYLIECTBYET HEMAaTEpUAIIBLHOE IIPOCTPAHCTBO, ITOCTOJIBKY M IIPOLBETACT
OIMCAHHOE BBILIE THOCEOJOrMYECKOE BO33PEHMUE.

OTKpBITHEM TTO3UTHUBHOCTH OMBITOB Maiikenbcona ¢ momonisio ITKW Ha addek-
Tax BTOPOrO MOPSIKA MATOCTH IO mapamerpy B’=F?/c* st nokasbiBaio, 410 3dup cyo-
CTaHIMAJIbHBII B IPUPOJIE CYIIECTBYET, 0OeCIeunBasi, Ipas/ia, BeCbMa MOTa€HHbIE, HO
JOCTYTIHbIE TOHKOMY ONBITHOMY OOHAapy’>KE€HHIO, BBIJICJICHHBIE CHCTEMbI OTCYETa TO-
KOsI, KOTOpBIE, B CBOIO OYEPE/Ib, OTKPHIBAIOT BO3MOKHOCTb OIBITHOIO HAOJIOAECHUS a0-
COJIOTHBIX MHEPIMAIBHBIX JBIDKeHUH. OTKpbiTHEM cxembl yctporicta [TKU Ha 3¢-
(exTax mepBoro Mopsika MajJoCTy Mo napamerpy B=V/c s He TOJIBKO OCTPOuII, (ak-
TUYECKH, HOBBI MPUOOP C KOJIOCCAIILHON YyBCTBUTEIBHOCTBIO AETEKTUPOBAHUS IPO-
SBJICHUH 3(Hpa, HO U CO3JAJT HAYYHBIM MPELEACHT 3KCIEPUMEHTAIBHOIO PEIICHUS
AKk00bI "HepazpemmMoil B pamkax CTO" ynoMsiHyTol mpoOieMbl O COCTOSIHUM DJIeK-
TPOMAarHUTHOIO curHaia B myHkre b (0e3 Bbutasku [uis HabmoeHus B b).

S mokaszaJi, KaKk NpPU3HAKU, HAKOIUICHHbIE MOCIaHHbIM U3 A B b curnanom (Ha
puc.Il.11 — ot muiactunku P K 3epkanam S';), comepxaniiue CBEACHUsI O KaHalle ¢ pe-
QIbHOU CPEJION PACIIPOCTpPaHEHMs CUTHANA u3 A B b, MOXHO ObLI0 OB HAOIOATH,
HE BBIXOJS U3 A, — JJI 3TOr0 HaJl0 BEpHYTh CUTHANI U3 b B A 110 udeanvnomy xanany
(#a puc.Il.11 310 Kananbl OT 3epkan S"; kK IwacTuHke P’), KOTOPbI COXPAaHUT B BO3-
BpaléHHOM CUTHAJIE BCE MPHU3HAKH "TIEPBOro Mopsijika mo V/c", CloKuBIIMECs B CUT-
HaJie 1o npsimoM npudkiTuu B b. [Ipu3Haku xe "mepBoro nopsaka no V/c" uoeanvro-
20 00paTHOTO KaHalla YHUKAJIBbHBI M 9KCIIEPUMEHTATOpy U3BECTHBI. OH MX BBIYTET U B
OCTaTKe MOJYYHUT UCKOMBIN 3¢ (dekT "mepBoro nopsaka mo V/c" mpsmoro xona ayda
oT A k b B Heuckaxénnom Buze. M Bcé! Ilo atoii "BHEnHe npocToil" uaee s u ocy-
HIECTBUJI 3KCIIEPUMEHTANIBbHBIN NPOphIB K HaOM0AeHnI0 Ha npubopax tuna [TKU >¢-
(eKTOB MepBOro nopsaka no ¥/c. ITor NpUHUMIUAILHO HOBBIM KJIACC MPUOOPOB Jall
ewé 0oJiee BHICOKYIO YyBCTBUTENBHOCTD (IIpuMepHO B 1000 pa3 o cpaBHEHUIO C yKe
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orucanubiMu [TKW ¢ BBICOKOTIPOHHUIIAEMBIMU CBETOHOCAMHU Ha 3(PQPEKTax BTOPOTO
nopsiaka o V7/c’) u obecreuni emé Goee BBICOKYIO Pa3pellafoNLyio CIIOCOOHOCTD
BBISIBJICHUS TapMOHUKHA AA().

11.3.8. IIKU na sgpgpexmax nepsoeo nopsioka marocmu no _napamempy B=V/c.
Wnes "nerextopa a¢upa" Ha addexre 1-ro nopsaka mo V/c chopmupoBaiack y MEHS B
1971-om roxy. E€ peammzarust mo ¢ynkmmonansHoit cxeme [1IKU ¢ BeiHOCOM M300pa-
eHusi uHTepdepeHmonHon kaptunbl (10) Ha sxpan kuHeckona (9) ¢ OMOIIBIO Tee-
BU3HOHHOW yCcTaHOBKH (&), y>xe otpaborannoit 1yt [TIKU Ha addexrax 2-ro mopska mo
V?/c?, GbLna ocyIIecTBIeHa K KOHILy 1972-ro roma. DTo GbLT MepHo BbICOYaiIel Moeil
TBOPYECKON aKTUBHOCTH Ha 3TOM HaIpaBJICHNUH SKCTICPUMEHTAILHON HAy4YHOUH padoThl,
3aBEpIIMBIIMICS, IPaB/a, NeyaabHO 171 MeHs. Korna st 00bsiBUI, YTO Oy1y 3allUILaTh
JOKTOPCKYIO Ha OCHOBE MOMX OTKPBITHH, MOE MOJIOJLHOE HANpaBJICHUE 3aKpbUIH,
npuOOpbl KOHPHUCKOBAIH, U3 HaydyHOro cekropa Ne9 OHMOXU yBommnu, B3sB MOJ-
MHUCKY O HEpa3IJIallleHu TOro, YeM s 3aHUMAJICS, CO CTPOKANIIMM 3alPETOM YTO-TTHO0
MyOJIMKOBAaTh U KyJa-IM00 KaJoBaThCs. S| MOMBITANICS KaJOBaThCs, HO JIydlle Obl MHE
storo He Aenark. C Tex nop nponwio 6omnee 30 net u s, currtas cedsi UCTIOTHUBIINM B35
ThIE 00S3aTENHCTBA U TETIEPh CBOOOTHBIM OT JTAHHBIX TOT/IA TOAIMHICOK, ITYOJINKYIO B HO-
BoM Poccun, cBOOOIHOM OT MPEXHUX MOPSAKOB, TO, UTO (hparMEHTAPHO COXPAHUIIOCH B
YEPHOBBIX HAOPOCKAX U B MAMSITH.

Teopust MakcBenia, Kak ¥ B ONMMCAaHHOM MHOH B 1.3.7 ciydae HOBOI'O ajro-
purma ans [IKW Maiikenbcona Ha 3¢dekrax 2-ro mopsaka MO MapaMmerpy
B*=V*/c* (0603naunm ITKW®), 1m03BOIAET MOCTPOUTH HPOCTOH ANTOPHTM M IS
ITIKU na sddekrax 1-ro nopsmxa no napamerpy B=V/c (o6o3naunm ITKH'). An-
roput™ mis [IKM' npemnasHadeH mis 06paGOTKH Pe3y/IbTATOB M3MEPEHHI aHAIo-
TMYHO M3MEPSEMON aMIUMTYAbl A4, TapMOHUYECKON COCTAaBIIIOLLEH CMEIIECHUS WH-
TephEPEHIIMOHHBIX TOJIOC, TOTYYAIOIICHCs Ha DKpaHe TPH MPOKAYKe [IKH' na yron
©=90". AZIeKBATHOCTB 9TOTO ANTOPHTMA BCCH M3BECTHOI COBOKYITHOCTH SKCIICPHMEHTOB
10 OTPEJIENICHNUI0 CKOpOCTH "3(upHOro Berpa" OblIa MPOBEpEHa MHOW aHAJIOTUYIHO TO-
My, KaK ObUIO OMUCAHO B 11.3.7 OCHOBHOIO TeKCTa 2-r0 u3nanus [37] s [IK1* Maii-
KEJIbCOHA.

HoBblii 1pubOp MOATBEPAMIT yKE MOTYUYEHHBIE PAHEE PE3YJIbTAThl ISl HHTEP-
depomeTpoB Tuna MaiikenbcoHa, HO UMEET U HEKOTOpble 0COOEHHOCTU. Bo-nepebix,
oOHapy»KeHHasi B MOMX 3KCIEpUMEHTaxX pa3HUlla MOBEACHUS [IKI* B BAKYyMHOH,
BO3/YILLIHOM, )KUJIKHX U Jp. aTMochepax, o0yCIOBIEHHAs Pa3HOW ONTUYECKOM Mpo-
HHULAEMOCTBI0 3TuX cpey (B mpuusitoit B CTO Teopuu [TIKM® [10] cocrostHus pas-
HBIX CpeJl HE BIIMAIOT HAa MHTEPPEPEHIMOHHYIO KapTUHY), MOATBEPIWIACH U Ha
KU’ Bo-emopuix, 00HapyXeHHOE YBEJIMYEHHUE YyBCTBUTEILHOCTH [IKI® MPOIIOp-
IIMOHAJILHO YACTH TIPOHHMIIAeMOCTH Agpl coxpansercs u B [IKHU', npasna, B HOBOM
BUJIE — MPOIOPLHUOHAIBHO Pa3HOCTH (Ag—Ag,) A Cpell COOTBETCTBEHHO MPSIMOI0O
1 o6parroro ceronocos ITIKU' (cm. puc.IT.11). B-mpembux, cMeHa 3HAKA B 3aBH-
cumocTt AA,,(Agp) cMemienusi nHTEP(HEPEHLIIMOHHBIX TOJIOC, OOHAPYKEHHAS B W3-
mepennsax Ha IIKW® mpu Aep=1,0, B m3mepenmsx na IIKH' orcyrcrByer. B-
uemeepmuix, B KH' PEIATUBUCTCKUE TIOMPABKUA OT JIOPEHIIEBA COKPAILCHUS pa3-
MEpOB ILIeY KW' ne MPOSBIIAIOTCA, IO3TOMY HCHOJIB30BaTh 3KCIEPUMEHTAIbHbIC
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pe3yJbTaThl ¢ ATOr0 MpuOopa s pazaeneHus dpupoauHammdeckux 3hGhekToB (1o
Jlopenity) ot "crienuanbHO-KUHEMaTHYecKuX"' (1o DUWHINITEeNHY) HE TPeCTaBIsIeTCsl BO3-
MOXHBIM. J[J151 3TOr0 MPUroIHBI TOJILKO MPUOOPHI THTIA TIKI.

®ynxrponansHas cxema [IKU' ouesnnna u3 puc.IL.11. On npeacrasiser coGoit
TaKoil jke KpecToobpasnblii nHTepdhepomerp, kak 1 IIKM> MaiikenbcoHa, HO paciie-
IUIEHHBIA MOJIYITPO3PAYHOM IUIACTUHKOM P Ha JIBa OPTOrOHAJIBHBIX JIyya CBET JAJIEE
pacnpocTpansgeTcs "Tyaa" K 3epkajiam S’ 110 OZJHUM CBETOHOCHBIM KaHanaM (1,1 2)) ¢
OIITHYECKO# POHUIIAEMOCTBIO €, & 0OPATHO He 110 3THM ke KaHanaMm, kak B IIKI’, a
110 JPYTUM — C IIPOHULIAEMOCTBIO &,. Pa3HECEeHNEe CBETOHOCHBIX KaHAJIOB JOCTUIaeTCs
HEOOBINM (TI0O CPaBHEHUIO C JUTMHOW L; CBETOHOCOB) cMemieHneM (A=A,<<L;) my-
4yeil, 00s13aTeNIbHO B IJIOCKOCTH JIy4el, ¢ momoinbio 3epkan S'-S";. Takum oOpazom,
CMEIEHHBIE JIYYH BCTPEYAIOTCS B TOYKE, JIEXKAIIEH B IJIOCKOCTU JIyY€il, B KOTOPYIO
MOMEILAIOT MOJIYyIPO3PAavyHyIO TUIACTUHKY P’, OAMHAKOBYIO C IUIACTUHKOW P repBud-
HOT'O PACILETLICHHS JTydeil i TOUHO TaK Xke, Kak P, opHeHTHpyeMy:o mox yriom 45° k
ay4aM. PaKTUYECKH, €CIIM CBETOHOCHI 1| M 2| comepKaT peanbHy0 CEHCOPHYIO CpELy
KW' ¢ onrrueckoii [IPOHULIAEMOCTBIO €], TO PACIPOCTPAHSIOIINECSA I10 HUM JIy4H
"Tyna" mpoOXOAsT MyTh OT TOUYKHU OM(YypKAIMK HA TUTACTUHKE P UCXOHOTO CBETOBOTO
noToKa (s1 € Ha3Baj BhIIIE TOYKOW A) K KOHEYHBIM ToukaMm b;, mpuoOperast B cCBOEM
"aMIuIUTYy THO-(ha30BOM TOPTpeTe" BCIO MH(POPMAIIMIO 00 aHU30TPOIHH, HEOTHOPO/I-
HOCTHU Y IUCCUTIALIMU TIPOMCHHOT0 yYacTKa "mpocTpaHcTsa’.

bosnpimmM nocTm:keHHEeM JaHHOM CXEMBI [IKU' snsercs MPEJIOKEHNE METO/IA
HaOmoeHus npsiMo 13 A 3a nHbopMaIHen, coepKarieics B "aMIuuTyAHO-(ha30BOM
noprpere"” JIydeil, npomeamux nyTa L; Tonsko "Tyna" B Touku b; (mpaBaa, Touka Ha-
OJroieHus y MyHKTa A cMellleHa Ha OECKOHEUHO Mainyto A<<L). DTO CTaHOBUTCS BO3-
MOYKHBIM, €CJIY JIyd ¢ uH(popMalyeil 00 aHM30TPONHUK MPOCTPAHCTBA B HANPABICHUN
"Tyna" BO3BpaTUTh OOPATHO B MyHKT A IO MEaTbHOMY CBETOHOCHOMY KaHAITy C 3aBe-
JIOMO M3BECTHOM aMIUTUTYIHO-(ha30BOM XapaKTEPUCTHKON, TPUBHAIBHBIN YYET KOTO-
PO coXpaHsieT HaM UCKOMYI0 MH(OpPMALIMIO B JIyde O MaTepHaIbHOM CBETOHOCUTEIE
IIPA pacHpoCTpaHeHnu Jy4a "Tyma"'. PaccMOTprM Ha OCHOBE 3TOW MIEH AITOPUTM
TpOsIBIEHNUs "3(UPHOro Betpa' ¢ oMombio cucteMsl TIKH'
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PucIl.11. ®ynkimonansHast cxema [TKU 1-ro nopsiaxa o Ve (1972 1.) ¢ BBIHOCOM M300paXkKeHHs! UHTEp-
(epenrmonHoi kaptunbl (10) Ha skpaH kuHeckorna (9) ¢ MOMOIIIBIO TeNleBU3HOHHON yeTanoBkH (8). OIII — or-
THYECKast TIOBOPOTHAs IIaTopMa (BOKPYT LEHTpa BpalleHus L, , IpoXo iaiiuii uepes HEeHTp NepBoi Momynpo-
3pa4Hoi MacTUHKU P); 1, 2 — cTeKIsHHbIE TPYOKH, TePMETHYHO NEpeKpbIBAEMbIE C TOPLIOB NPO3paYHbIMU TOH-

KUMH CTEKJISTHHBIMH IUIACTUHKAMH 114, 3aN0THEHHBIE CBETOHOCHOM Cpeliol NPOHHIIAEMOCTH € VIS IPSMOTO 43
X0/ Jy4ei Kk 3epkanam S'; 1 S"';, BO3BPAIIAIOIINM JTy4H I HHTeP(EPSHIINN Ha APYTOH TOTyPO3pavIHOH Ia-
cruHKe P’ 1o cBeroHocaM 1' 11 2' ¢ ApyToii IPHAUITAEMOCTHIO €;; 3 — HHTep(EPEHIMOHHBIIN 3KpaH; 4 — TeJIeCKOIH-
YecKHH OKYIIIp; 5 — BAIMKOH C OTKJIOHSIONIEH CHCTEMON; 6, 7 — MUTAIONINIA W BUIE0-KaOeli, TIPOITYIICHHBIC




JIns1 Iorcka HOBOTO ajaropuTMa Jjist KU, KOTOPBIN Obl, aHAJIOTMYHOTO (HOp-
myne (33,), nepegaBan oOHAPYKEHHYIO MHOM 3aKOHOMEPHOCTh MPONOPIIMOHATIBHO-
ro yBeIUYeHUs amIumiTynbl AA,(Agp) cmemeHus UHTep(EpPEHIMOHHBIX I0JIOC B
[IKU' ¢ pocToM Agll; CBETOHOCOB Jiyda IPSMOTO XOJ1a, pacYET BPEMEHHU £, , pac-
IPOCTPaHEHUs Jy4a Brepén (—) B miede L, oT actuHku P 1o 3epkana S Oynem
BECTH, KaK ObLIO HoKa3aHo B 11.3.7 mmst [TIKW, He ¢ mOMOMIBbIO "cypporata KiIaccH-
ku" c'=ct+V, a ¢ nomoipto Oosiee TouHbIX Gopmyn Dpenens-Maxcsemna (32,) co
3HAKOM (+), JarOlIUX SBHYIO 3aBUCHUMOCTD tz_,(Lg,sr,As,Aaz) OT CTPYKTYpBI IIPOHHU-
AEMOCTU CBETOHOCHUTENS. AHAJOTUYHO BEAEM PACUET BPEMEHMU £ PaCIpPOCTPAHE-
HUs Jyda oOpaTHO (<) B 1wiede L, ot 3epkana S”, no miactunku P’ mo (32,) co
3HakoM (—). Torga momHoe Bpemst 6(¢=0)=(f,_,+t. ) CO-HAMPABIEHHOTO U KOHTp-
HanpasisieHHoro (¢=0) ¢ V pacnpocTpaHeHus jgy4a B Iiede L, MoIydaeT BbIpaxe-
HUE, KOTOPOE 3aIMChIBAEM C TOYHOCTBIO JI0 WICHOB 1-ro mopsijaka MajocTH 1o V/c:

60V =ttt ) =F 1 {Lo/(ce1) + Lo/(cer )} =Loc - [(Neiter)-B-(Ae1—Agy)],  (IL7)

rie (¢ )=c(eq) " +HV-Aeifeq] 1 (co )= [c(e0) *—V-Aese,n] — CKOPOCTH pacpocTparHe-
HUSI CBETA, COOTBETCTBEHHO, OT P K 3epkany S (1o puc.Il.11 Bnoms V) u ot 3epkana S k
P’ (mpotus V); Fy — "nopenueBo cokpaienue", a g,~1+Ag;. Kak BuiHo, 31eck coosro-
JIeHa PEJISITUBUCTCKAsI KOPPEKTHOCTh B OTHOIIEHHUHU TPENIETBHOCTH C, T.K. MbI OIIEPUPYEM
C JIOCBETOBBIMU CKOPOCTSMH B CPEIAX: Cy <C, HAXOSCh B PAMKAX PEIATUBHUCTCKOTO TIO-
crynara Ilyankape (nepeHecénHoro 3arem OuHiuTeiiHoM B CTO). ®akrop JlopeHua
KkBazpatideH 110 (V/c), M09TOMy, XOTS H YYTEH, He BIHSCT Ha OKOHYATE/bHBIA Pe3yIIbTaT.

AHaJIOTMYHO, JUI pacyéTa BPEMEHH ¢ paclipOCTPAaHEHUS JIyya B OPTOrOHAJIBHOM K
V mneue L, ot P 1o S’ o cBetoHocy 1, ¢ nmpoHHIaeMocThio € 1 odparHo ot S”; 1o P’
10 CBETOHOCY 1'| C NMPOHMIIAEMOCTBIO €, CIEAyeT HCIOib30BaTh Gopmyiny Dpenens-
Makcgemna (32,) B popme (31;), monarast B et V=0, T.x. npoekuust ¥ Ha L, paBHa HY-
mo. Torna, u3 Tpeyronpauka PS\'P" Ha puc.3.10, o6pa3yeMoro KHHETUYECKUM CMeIIie-
HUEM Jiyya L, kak pekomenzaoBai Jlopenn, no teopeme Iludaropa 3anuceiBaem ypas-
HEHUE: (cgl-o-tlj)2=L12+(Vt1j)2, YUUTBIBAIOIIEE PeaibHYI0 NPOHUYAEMOCHb €,; CBEMOHOCU-
meell, KOTOPOE PaspeliaeM OTHOCUTEIBHO BPEMEHH #i; (pacIpoOCTpaHEeHHs IoIeped-
HOro K V iyua tyna ¢, 1 o0patHo #,)). [lociae cymMupoBaHust 3THX BPEMEH, I0ITy4aeM
(C TOYHOCTBIO IO WICHOB 1-T0 MopsiIKa MaoCTH 110 V/c):

1(0=0)=(t\++ t )=Li/cer")HLi/(ce)=Li-¢ (Ve Hey) (IL.8)
rxe, cornmacHo (31,), CKOpOCTh CBeTa B HEMOABMKHOM cpenie (cq11°) =c-(g.) <c, a

-1/2
(nglo) :C'(Srz) <c.
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Kak B npexxnem BoiBozie B 1.3.7, mist =0 rmievo L, [TKHA' YCTAHABIIMBAEM Mapal-
jenbHO V 1 pazHoCTh BpeMEH At=(t—t;) nHTepdhepupyronmx Ha IUIACTUHKE P’ Ty4el, orl-
PEICISIONTYI0 HaYaTbHOE TMOJIOKEHHE MHTEP(EPEHIIMOHHBIX TI0JIOC, HAXOAUM M3 CJie-
JTYIOIIETO BBIPAKEHHUS:

A(@=0)={t:(0)—t,(0)}=L,-c""-[(Ne1+\e2)~B-(Ag1-Ag,)] — Li¢ -(NertVey) . (T1.9)

HanomHto, 4To pesITUBUCTCKOE SIBICHUS "TOPEHILIEBA COKpAICHUsS MPOAOIBHOIO K V
wieya 371eck yureHo B (I1.7), HO u3-3a KBaJpaTUYHOCTH BBIpAXEHUs F) MO MapamerTpy
V?/c? atot yuér Briama B (I1.9) He OCTABISICT.

Tocie moBopora [TKW' 1a 90° (ipu oprentarmu mwieda L, [IKM' napamiensHo
V) amst HOBoit pasHOCTH BpeMEH £(90°)—1;(90°) B TOM ke IPHOIMIKSHIH Oy daeM:

At(g=90)= {00 ~11(00)} =L [(NertVea)-B-(Ae-Aer)] + Lyc - (VertVey). - (I110)

Wrtak, B nosHOM "persimusucmckom npubnudxcenuy HaIIEro alroOpuTMa, UCTIONb3YIOIIe-
ro gopmynsl Openens-Maxcpema (32,), a He cypporatsl (31,) MatikenscoHa, pa3HOCTb
Af* BpeMEH 3ama3bIBaHKsI OPTOrOHAIBHBIX JTydei K1’ TMOJTYYaETCsl TOXKE SIBHO 3aBU-
CAILIEH OT NIEPBOM CTENeHH Ag;:

At¥= AHO0")-AK0") = (L + Ly)-B-(Ae-Agy)/c . (TL11)

DTO HaXOJIUTCA B TMOJHOM COINIACHM ¢ OOHapyeHHOW MHOM 1968-oM romy skcnepu-
MEHTAJILHOW 3aBUCUMOCTBIO MPONOPLHUOHAIBHOIO YBEJIUYEHUSI YYBCTBUTEIBHOCTH
[IKW” x amruryne AA,, cMemeHns HHTep()EepeHITMOHHON KapTUHBI Ha dKpaHe [IKI*
npu pocte Ag; ero cBeToHocuTeseit, Ho st IIKK' 9ta 3aBrcHMOCTS IpHOGpeTaeT apy-
ryto gopmy (I1.11), B koTOpOit Af* IPOIIOPLHOHABHA, BO-IIEPBBIX, B' (a He B, Kak Ui
TTKI®) 1, BO-BTOpBIX, — pa3HOCTH (Ag—Ag;). VI3 MOCIIeHEr0 YCIIOBUS ClIeTyeT ITOHNMa-
HUE IIPUYMH, [IOYEMY B [IKI* MaiikenscoHa OTCYTCTBYIOT peakiuu Ha 3¢ ekTsl 1-ro
nopsiaka o V/c, — B Hém myTsh "Tyna" u "ooparHo" syun 1'; u 2" (em. puc.Il.11) mpo-
O€erarot 1o OIHOMY U TOMY K€ CBETOHOCY, UTO 03Ha4yaeT Ag—Ag,=0.

Bpemennomy mipupocty 3arnazabiBaHus At* JIydel MpHU MMOBOPOTE [IK1' or ¢=0
(Tutedo 2 mapawienbHO BeKTopy V ckopoctu "s¢upHoro Berpa', a miedo 1 nepreHmKy-
JsipHO K BexTopy V) 10 ¢=90 (tutewo 1 mapamiensHo Bektopy V, a miedo 2 IepreHIuKy-
JPHO K BeKTOpY V) cooTBeTCTBYET (ha30BbIN CABUT BCEi MHTEP(EPEHIMOHHON KapTUHBI
A= At*=2tv-At*=21v-c- At*/\. ITOMY CIIBUTY, OTHECEHHOMY K YJBOEHHOM (pazoBoi 11u-
pute 27 nHTEpEPESHIMOHHBIX MOoC Ha dKkpane [TKM' (T.e. oTHOIMICHHIO AQ/2T) Ha K-
pare IIKH' cootBercTByer yaBoeHHas ammmrya (pasmax) 2A4,= AQ/2T cMeleH s
TOJIOCHI, OTKY/1a, ¢ Y4€ToM Bhipaxkenust (11.11), momyyaem GpopMysty Ui 0KHIAEMOI am-
IUTMTY/[bI TAPMOHIHYECKOTO CMEIICHHS TOIOCHI TipH npokauke TIKHM' BOKpyT meHTpa Bpa-
wenwst L, (L, moxasan na puc.IL11):

AAm o>1<.=(L1+L2)'B ‘(ASI—Agz)/ 2\ . (H 12)

Oopamenue Boipaxkenus (I1.12) orHocutensHO ckopoctu V "a¢upHOro Berpa" maér cie-
JYIOITYRO (hopMyITy Ut pacuéTa HCKOMOM BEJIMYIMHBI } 110 M3MEPEHUSIM Ha [IK1' amrum-
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Tybl AA,, TApMOHUYECKON COCTABJISIFOIIEH cMellieHH s MHTep(EpEHIIMOHHON KApTHUHBI Ha
skpane mpu mpokauxe [IKI' Ha yrom ¢=90":

V=2-c-A-Ad, [[(Li+L,) (Aei—Asy)]. (IL13)

Hnst Li=L,=L nonydaem pacu€THyro (popMyTy I ONpeaeeHNs] BEMYUHBI V myTéM 00-
PaBOTKH SKCIIEPHMEHTATBHBIX PE3y/IbTATOB H3MepeHHus aMrnTy 1 A4, na TIKI' :

V=c\-AA,,/[L-(Aei—Agy)]. (I1.14)

OrTmuauTeNbHON 0COOCHHOCTRIO (DYHKIMOHATIBFHOM 3aBUCUMOCTH V' OT AA,, SIBISETCSI
JIMHEIHAS CBS3b PACCUMTHIBAEMOI CKOPOCTH V' ¢ m3MepseMon aMIuuTyaon A4, cMmele-
HUs MHTEP(EPEHIIMOHHBIX TIOJIOC HA 3KpaHe npu npokauke IIKM' Ha yrom ¢=90’. Ha
puc.Il.12 npencrapieHa ofaHa U3 MEPBBIX CHEMOK 3aBUCUMOCTU AA,(fyeern) AMILTUTYIbI
AA,, rapmoHHYecKoil coctaBiisitomieit AA(@) cMereHns: nHTep(EpEHITMOHHBIX MOJI0C Ha
sxpane [TKU' co cBeToHOCamu: Tyma — ra3 cepoyriiepoaa (CSs) ¢ Ag;=0,0030; oGparHo —
BO3/IyX HOpMaIbHOTO AaBjieHus ¢ Ag;=0,00006.

Korna s BrepBbie cobpan 3ty ycranoky (ITKM' mo cxeme, noxasamHo# Ha
puc.IL.11), To ObLT MOTPsICEH €€ YyBCTBUTEIBHOCTHIO IAKE HA ra3ax, B YaCTHOCTH, J1a-
K€ Ha CETOHOCAaX M3 BO3/lyXa, KOTJAa CBETOHOCAMHU TyAa ObUI BO3IyX HOPMAJIBHOTO
nasieHus (Ae=0,0006), a cBeToHOCaMH 0OpaTHO — TAKOM K€ BO3YX B KOJIOE (TMHOM
Bcero 0,3 ) monmkerHoro B 100 pas masnenns {Ag(107)=0,000006}. Kak xoporio
BuHO U3 puc.Il.12 u Tabmuuel [1.2, aMmMTy1bl CMEIIEHUsS] TApMOHUYECKOM COCTaB-
msromeit B [TKU' Ha addexte 1-ro mopsiaka mo B=c/V MOIy4ar0Tcst He 0K HPOLEHTa
OT LIMPUHBI 110710k, Kak B ITIKM” Ha s¢dekre 2-ro nopska mo B’=c*/V* npu mmMHax
Jy4eu 6 m, a B COTHU pa3 Oosblie (py MeHbuX B 20 pa3 juiMHax Jiydei). 1o npe-
nmymectso TTKHU' mepen ITKI® MBI IEMOHCTPUPYEM C TIOMOIIIBIO [TOTYYEHHON BBILIE
npoctoit popmyiiel (I1.12) u pe3ynbTarbl OLIEHOK 3KCIEPUMEHTAIBHO HMCIBITAHHBIX
MHOIT BapraHTOB cBeToHocoB urst [IKUM' roBopsit camu 3a ceGst (cM. Tabumuity I1.2).

Tabmia [1.2. 3aBucumocts aMruTy 11 A4, rapMOHUKH AA(() cMeeHNs
uHTepdepeHIorHoM nosiockl Ha 3kpaHax [TKU 2-ro u 1-ro nopsikos mo V/e.

JlmiHa e CaeroHocHas cpera - MunmManpHO- Oskuparomasicsa mo  PeanmmzoBanHas B JJoCTHUTHYTOE B
No K> Jyden 1, u2, KW’ u paspemaemas Moeit popmyiie (33,) OIBITAX OTHOCH-  OMBITAX OTHO-
o (ashg.2-ro Xomiyded  pxnan Ag; e wacTy  AMILIHTYA OTHOCHUTEITbHAS ~ TEJIbHAS AMIUTUTYa IIICHUE CUT-
nopsIKa o 110 07IHOMY (uHepuHaNBbHBIX Gpak- AA,,, TapMO-  aMILIATYNA Ad,, o Ad,y pean, TAPMOHH- Ha/Iym
VE): CBETOHOCY 1HiA) B TOJHYFO HUYECKUX TapMOHUYECKUX  YECKUX CMeleHuH N=AA,/AA, B
L=L=L, m. TIKIT TPOHMIIAEMOCThE,=1+¢; CMEILEHMI Ha CMELIEHUH I0JIOC HA  Ha DKpaHe K> [KW?
Jmna BOJIHBI sxpane [IKI®  sxpane [TKI®
A=6-10"mu
. 6,0 TVIAH — Ae=(),0006 0,004+0,017 +
1 obpartio £=0,0006 (Bo31yX) 0,009 0,006 (o, prcTLS) 0,4+4,5
2. 6,0 Tykau Ae=0,0030 CS 0,004+0,092 -
o A (ra3CSy) 0,008 0,030 00040092 11+11,0
0,3 Ty/ia v A&pac=0,83 0,01+0,11 -~
3. obparHo ) 0,005 0,085 T 2,0+:22,0
Jlmna qneq CaeroHocHas cpeia - MuHHManpHO- — Oxkujasiuasics 1o PeamizoBannas B Jlocturnyroe B

syveit 1, 2y TIKW' u  paspemaemas Mot dopmyne (IL12)  omprrax oTHOCH-  OMbITaX OTHO-
BKIAm Ag; 06 yacTiry,  AMIUTUTYJIa OTHOCP‘T@Z’T" TeNbHAS AMIUTATYA  ICHHE CHT-
aMILINTy/1a ’
(MHEPLMATEHBIX Bpak-  AA,,;, TapMO- rapﬂmem;;’“ AA, pear, TADMOHH-  HAJI/IIYM
1Wi1) B MOJTHYO IPOHU- HIMECKHX  o\eepyii monoc ra  TCCKHX CMEIUCHH T]ZAA,,,/A{LJ1 B
JlnvHa BOJHEL: LaeMoCTb £=1+Ag; ~ CMEMCHUH HA  5ypape kuneckona  HA IKpaHe KM K1
A, M akpane [TIKN Ku'

Ag;=0,0006 (Bo3myx

oo wm w 0o 0005 0,95 0,39+1,5  78+300

Ag;=0,000006 (oTxau.

(Haspd. 1-ro X0z Iyuer

nopsiaka 1o V/c): 1o pasHbIM

L=Ly=L, m. cBeTOHOCAM
I[IKH
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A=6-10"" obpatHo  Bo3ayx, 107 amu.)
Tyma  Ae=0,0030 (ras CSy)
1=0,3;

5. 2=9.10"7 obpatHo  Ae,=0,0006 (Bozzyx) () 9008 ()’ 8 0’4+1 , 5 48+187
6 o0l Ty7a Ae=0,83 (H,0)
=107 o0patHO  Ag,=0,0006 (BO31YX) 090 11 3 ,3 - ~3 00,0
2 oL Tyza Aei=1,1 (Si0s) |
=10 obpamno  Ae~0,0006 (soszyx) 0,007 11,0 43+16,2 8102300

N3 cpaBuenus Tabmun I1.1 u 1.2 BuaHO, YTO MUHMMAIBHO-pa3pelIacMas aMILId-
Tyaa AAd,,;, TApMOHHYECKHIX CMEIICHNUIT Ha sKkpane "perrkToBbix” TIKM* Maiikenscona
1881-ro u 1887-ro romoB He mpesbimana 1/20+1/40 OT mIMPUHBI TOJIOCHI, T.€. COCTaB-
st 5--2% MMPHUHBI IOJIOCHL. TOT YPOBEHb PA3PEILEHUS], €CIIU CYIUTh 10 U3BECTHBIM
nyosmKausiM, coxpassiiics 90 JieT BIIOTh IO Hayala MOUX SKCIEPUMEHTOB B 1968-oM
rogy. 3aryisiHyB BIEpBbI€ B TPAIUIIMOHHBIN OKYJSIp TEIECKONa MOCTPOEHHOIO MHOM
TIKW?, st onsn (eM. puc.J1.6), — 5T0 SIBHO KOHTPIPOIYKTHBHBIH METOJ HAGTIOICHHS;
OH ObUT MPUHUMITHAAIBHO TYNHUKOBBIM /ISl TIOyYEHUS KOIUYECTNBEHHO ONPEOelEHHbIX
U3MEpEHHi cMelleHus] MHTep(EepeHIIMOHHBIX 1oioc. [IpuMeHeHne TpaHCSAIMUA WH-
TephepeHIIMOHHON MHUKPOKAPTUHBI HA 3KpaH HEMOJBMKHOTO KUHECKOIA HE TOJBKO
MOBBIIAJIO NIPOU3BOJIUTEIIBHOCTh ChEMOK U YBEJIMUYMBAIO B 2-3 pa3a UX pa3periaro-
uryto criocooHocts (st [IKW ¢ BogymHbIMM CBETOHOCAMU JUIMHOW L~=6 m — 1O
0,4+1,5% OT mmMpuHbI TOJIOCKI), HO U MPEBpAILATIO0 MPOIECC U3MEPEHUS B KOJIUYECT-
BEHHO OIIPEACIIEHHBIN, BOCIPOU3BOIMMBIM, BBICOKOIPOU3BOAUTEIIBHBIN, TOIYCKArO-
IMA aBTOMATU3AIMIO 3aIUCU TapMOHUK AA((Q) HA JIByXKOOPIUHATHBIA CaMOIIKCEI.
KoneuHo, nake Takoi MoJiepHU3aMK ObUIO HEOCTATOYHO /IS TOTO, YTOOBI BBIPBATh-
cs U3 00JIOTa IIyMOB-IPOKAHUM KapTUHBI B TPATUIIMOHHOM [IKW® MaiikenbcoHa ¢
BO3AyLIHbIMU cBeTOHOcamu. Ho mue nosesino, T.k. [IKH no unee Makcsenna taun B
ce0e BOUCTUHY METaKpaTHbII MOTEHIMAN OBBIILIEHHUS CBOEH YyBCTBUTEIBHOCTH:

- B [IKI® — 3a cuér yBenmueHns Ag; CBETOHOCOB (T.€. YBEJIHUCHHS BKJIA/[A YACTHIL B OII-
TUUYECKYIO TIPOHUIIAEMOCTD &,~1+Ag; CBETOHOCUTENEH JTyyeid), Aaroliee MOBbIIICHUE YyB-
creuresbHocTH [TKI B Np=Ae/A€ys, Pa3;

- B [IKHA' — 3a cuér YBEJIMYECHUS PA3HOCTH BKJIAJ0B YACTHUIl B ONITUYECKUE IPOHHU-
naemoctu (Ag;—Ag,) cBeToHOCOB Jiyuel "tyna" (Ag;) u "oOpatHo" (Ag;); mocTUraeTcs
ToBbIIIeHHe dyBcTBUTebHOCTH [TIKA' B N (1=(Ag1—Agy)/A€yys, Pa3 U, JOIOIHUTEIBHO
K TOMy, 3a cuéT paboTel ¢ sddexramu 1-ro mopsaka mo B'=V/c B N "=
B/B*=1/B=c/V~1000 pa3. Takum 06pa3oM, CyMMapHOE TOBBIIICHHE TyBCTBUTEIHHO-
ctu TIKM® MaiikebCoHa ¢ BO3AYIIHBIMU CBETOHOCAMH, KOTOPOE MHE YIaIoch pea-
mm3oBath B ITIKH', Nuy=(Ae1—Ag,)/B A&y, pas. Ilpu npuMeHeHUH BOIHBIX CBETOHO-
COB NONy4aeTcst BBIUTPBILL: Nof(Hr0)=Aen,o/Aeyy, = 1000 pasz; Noy([0)= (Agmo—
A&y051)/B A€y05,=1000 000 pa3!

OTKpBITHE MHOM 3aBHCHMOCTH dyBcTBUTENbHOCTH TTKI” OT BEMUMHBI YacTH Ag
OINTHYECKON MPOHUIIAEMOCTH CBETOHOCOB TMO3BOJIJIO PA/IMKAIBHO YBEIMYHUTH Cpa3y Ha
Tpu nopsnka (B 1000 pa3!) ypoBHM MOJIE3HBIX CUTHAJIOB TapMOHHUKH AA(P), YTO MpH
YKa3aHHOW BBIIIE pa3pelIarolIei cuie [IKI® YBEJIMYHMBAIO OTHOIICHUE CUTHAJ/IIIYM
(AA,/AAy) B necatku pas, nepeBons usmepenus AA(¢) u3 mieHa nrymoB A4,/AA4,<1
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puc.IL.7 B obnacte Beicokux pazpewienuit A4,,/AA,>>1 puc.IL.6, I1.8, I1.9. Mou monep-
amsaupy [IKW npeBpatimm npuGop Maiikenscora ("3Moxu mapoBo3oB"), CTaTHCTHYE-
CKH IUIOXO BOCHPOM3BOASILETO CBOM MOKA3aHUSI IaKE Y UCKYCHOIO AKCIIEPUMEHTATOpA,
B rpr6op TTIKW "31oxu pafodieKTpOHHKH" ¢ IeTePMUHHPOBAHHON BOCIIPOU3BOIIMO-
CTBIO TTOKa3aHUi A4, y pSI0BOro HabmoaaTest. IToro ObUIO JOCTATOYHO, YTOOBI MH(]
"oTpunaTenbHOCTU" OMBITOB THNA MaiikenbcoHa ObUT pa3BeHYaH, a JO0Ka3aTelIbCTBO
CYIIECTBOBaHUS CyOCcTaHIMaIbHOTO 3(pupa oopeno ~100%-oe npuznano. Ho 1950-70-¢
obun ronamu anorest npuszHaHusg CTO B CCCP. K cuacteio unest Makcpesuia o "nerek-
Tope 3dupa" cogepkaia B ce0e roJOBOKPYKUTEIbHYO BO3MOXKHOCTD JTATbHEUIIIEH MO-
nepumsamn TTIKI®  mpeBpallieHHeM ero B CylepuyBCTBHTEIBbHBIH K 3upy mprbop
TIKU' Ha sdbexrax 1-ro mopsiaxa. U st peann3oBai HEKOTOPBIE U3 HUX.

Jlannbie Tabmmiel [1.2 MOKa3bIBAIOT, UTO AaIbHEHINIAS MOJSPHU3AIUS PEITHK-
TOBO# cxemsl IIKIT® IYyTEM CHATHUS BBIPOXKICHUS 4yBCTBUTEIBHOCTHU [IKI® k a¢-
dekram 1-ro mopsiaka mo mapamerpy B=V/c, npespamaer ero B mpubop ITKH',
pearupyromuii Ha 3¢up B 1000 pa3 cunbhee, uem [IKW® mpu mpodunx paBHBIX yc-
JIOBHSIX, 3arMIyIIasi YyBCTBOBaHHE d(PeKTOB 2-ro nopsaxa B’. Peanusauus okasa-
nace omuocumenvho "npocmou” (cm. pucIl.11): nocre oughyprayuu ceemosozo
nomoka I Ha TUIaCTUHKE P Ha JBa OPTOrOHANBHBIX Jy4a 1, ¥ 2| uX pacrnpocTpaHe-
HUe "Tyaa" K OTpa)karIlMM 3€pKajaM OCYUIECTBISIETCS 0 CBETOHOCY C OJIHOM
IPOHUIIAEMOCTHIO: €,,=1+Ag;, a "oOpatHO" — ¢ Apyroii: €,,=1+Ag,; cucrema Ha-
oo ieHnst HHTEP(HEPEHIIMOHHON KaPTHHBI OCTAETCS TPEIKHEH.

Ha puc.I1.12 npuBeneHbl 3aBUCUMOCTH OT MECTHOTO BpPEMEHHU HaOJIOICHUS
3aBucuMOoCTH: 1 — uzmepennan AA,(tyecr) V11 OTHOCUTENBHON aMIUTUTYAbI AA, Tap-
MOHMYECKOU cocTapisitonien AA(p) cMmeleHus UHTep(EepEHIIMOHHBIX TOJIOC Ha KpaHe
TIKU' ¢ cepoyriepoanbiMu cBetoHocamu (B Tabmmie I1.2 BapuanT NeS), MoTydeHHbIe
npu Mpokadyke 60-CaHTUMETPOBOM ONTHYECKON IIaTdopMbl (COOpaHHBIA MO CXEMe
puc.I1.11) Tonbko 6 copusonmanvroti nrockocmu;, 2, 3 — uzmepennvte AA,, ,(tyecr.) IS
MaKCUMAJTbHBIX aMIUTUTY/l, ICKOMBIX JOTOJHUTEILHON MPOKAYKON TIAT(OpPMBI 3TOTO
TIKU' 1o yrity MecTa Juisi OpHEHTALMH TIIeua 2 Ha TOUKY arekca (Ha cosesaue I'epky-
neca). Ha ocHoBe naHHBIX 3kcriepuMeHTabHOM KpuBoil 1 o ¢gopmyinie (I1.14) Obuia
paccuuTana 3aBUCUMOCTD V(tyecr) CKOpoOCTH V' "3(hmpHOTO BeTpa" OT MECTHOTO BpeMe-
HU (kpuBasd 4). B nanHOM cityyae BpeMsi MOCKOBCKOE, T.K. U3MEPEHHUsI TIPOBOIIUCH B
paiione r. O6nuHcka. [lo npeamonoxxenuto [13, 14] 3nauenusiM AA,,,, KpUBBIX 2,
JIOJDKHBI COOTBETCTBOBATh paccurrtanHbie 1o (opmysie (I1.14) BenmuuuHbI MOJTHOTO MO-
JyJ1s1 BEKTOpa cKopoct "a¢upHoro Berpa' |V], kotopeie Ha puc.I1.12 nonamaror B mosne
Pa3OpOCOB S, OTCUMTHIBAEMBIX IO MPABOMW IIKaJie, KOHCTATUPYs (DaKT CyIIECTBOBAHUS
"3¢puproro Berpa" co ckopoctbto okoio 600 xky/c (pu morpernmHocTH —10%).

AA, (¢ X.=90 ymm
( Mecm') ¢ Viop., kKM/C
I8 : e
B 4_2/
1,5 600
i 5 { V=c-\/Dmm=const. 1 — * P
—500
£ 121- «— i
R N SN #la00
// 0’9 | \\ * q ¢ ,/ \\ |
’ | \\\\\~ %5111 ’,/’ \\\—300 48
0.61— T " =5 -
- S P -7
| Sel - - 4 200
\\\\ * ”,’ |




Xouy oOpaTuTh BHUMaHuE Ha cieayromee. Ocodoe BHUMaHUE MOTpedyeTcs
OT TeX, KTO "abCoMOTHO" YBEpEH, YTO OMBITHI THUIA MaiikelbcoHa "OTpHUIIaTelb-
HBI'", 4TO B TpHUpoje AK0oObI 3dupa HET, yTo TpHHIHUN OoTHocuTenbHocTH CTO
(mponosxaronuiit Mudosoruto I'anunes oT cpeiHUX BEKOB, O HEBO3MOXHOCTH Ha-
OsrofieHUs aOCOIOTHBIX JIBM)KCHUI) SBIISICTCS HE TOJBKO HEOOXOIUMOM, HO U JIOC-
TaTOYHOU OCHOBOM A1 ntoctyjiatoB CTO, — MOM MHHOBAIIMHU SKCIIEPUMEHTATbHBIX
pE3yJIbTAaTOB, MOTYYaeMbIX C IIOMOIIBIO IyGOKO MOJEpHH3MpoBaHHBIX ITKU® 1
ocobenno ITKU', cBuaeTenbCTBYIOT 0 95%-BOCIPON3BOANMOCTH MOMX PE3yJIbTa-
TOB, T.€. 00 UX JETEPMUHUPOBAHHOCTH (a HE CTATUCTUYHOCTH, KaK y MalikenbcoHa
Ha puc.Il.7) usmepenus: BenuuuHbl Moayss (okosio 600 xwm/c) U HampaBieHUs
a¢upHoro Berpa (Ha co3pe3aue ['epkyneca), B corjaacuu ¢ JaHHbIMH [14]).

IIpuHIMIIMaNbHO AETEPMUHUCTCKANM XapaKTep MOJIyYEHHBIX MHOM pe3yibTa-
TOB 00€CIEeUNBAIOT:

- Bepocmasi B 1000 pa3s gyBcTBHTENBHOCTD HpHOOpoB IIKM* (1 B8 100 000 pa3 —
TUTS HKI/II) 1o cpaBHeHuto ¢ nepebiM [IKM MaiikenbcoHa pu OAHOBPEMEHHOM
COXpaHEHUHU (a B CiydYasX 3aKJIIOUEHUs CBETOHOCHOW Cpellbl B KOJOBI — Jaxke
YMEHBIIICHUU) NIYMOB-IPOXaHUW HWHTEPPEPEHIIMOHHOW KapTHHBI Ha HJKpaHax
TIKI'?. TTpu 5TOM pealm3yeMbie B OIbITE OTHOCHTEIBHBIC aMILIATYIBI A4, cMe-
IeHUs HHTEeP(DEPEHIIMOHHBIX MOI0C B MojiepHm3upoBannbx [TKM cranmu nocturats
40+150% umpunbl osxock! (eM. Tabmuity 11.2, crpoku 4+6 u puc.I1.12), B To Bpems, Kak
B [IKW Maiikenscona onu He gocturaiu 0,01% u ronynu B urymax (cm. puc.I1.7);

- BBIpOCIIIasl pa3peniaroniasi CiocOOHOCTh {BBIACTICHUS TApMOHUKH AA(()} MOJEpHH-
supoBanHbIX TTKM' 32 cuéT noBbInIeHus (B yKA3aHHOE BBIIIE YHCIIO Pa3) OTHOLICHHS
CHTHAJI/IIyM; 3TO XOpoIIo BUAHO u3 puc.ll.12, Ha KOTOpOM MOKa3aHO IIyMOBOE pas-
MBITHE O SKCHEPUMEHTAILHOM KpuBOW 1, mpakthdyecku He Biauswomee Ha 100%-
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YBEPEHHOCTh B (paKTe TIOUTUBHON HAOIOJAEMOCTH B TEYCHUE BCEX CYTOK TapMOHU-
YeCKHX CMeILeH i1 MHTEep(ePEHIIMORHBIX IToJIoc Ha 3Kkpane [TKH';

- IOCTUTHYTOE COBIIAJICHHE PE3yJIbTaTOB MAaTEeMAaTUYECKOW 0OpaboTKH H3Mepe-
HUN AA,(tyecrn) U AApm(byeers) © OKUTAEMBIMHA 3HAUEHUSIMUA CKOPOCTU "I(PUPHOTO BET-
pa" B unTepBaiie 300600 xu/c; OHO TIOITyYeHO Onarosapsi UCIPaBICHUI0 MOUMU (op-
myrnamu (33,) u (335) 40-kpaTHO 3aHIKAIONINX OIMIMOOK MEPBOHAYAILHOTO AITOpPUTMa
(33) oOpabotku nzmepennit AA4,,— V, Kotopsiii O peanoxeH Matikensconom [10].

11.3.9. lloanwiti aneopumm obpabomxu pezyivmamos usmepernutl Ha KU,
yuumvisarowuii s¢pdpexmol_1-20 u 2-20 nopsoka omuowenusi V/e u V/c*. Tlpuse-
NEHHBINA pa3JeNbHBIN aHATN3 MOAU(PDHUIIMPOBAHHBIX AITOPUTMOB 00PAOOTKH pe3yIlhb-
TATOB M3MEPECHUN aMIUTUTYABl AA,, CMelleHns WHTEP(PEPEHITMOHHBIX MOJIOC Ha 3K-
pane IIKW nan e Gopmyibl pacuéra BpeMEHHU 3ala3/ibIBaHUs TOMEPEYHOT0 JIyya
oTHOCHTENIbHO TIponoibHoro. [t [IKU', paGoraommx Ha sddexrax 1-ro mopsika
otHotenus V/c nonydena dopmyna (I1.11), a s IIKI?, paGoraromux Ha dddek-
Tax 2-ro MOPSIIKa OTHOMIEHHs V7/c”, monydeHa Gopmyia (43,):

At*V=(L+ L,)-B(Ae-Ag,)/c . IL.11)

At*® ~ B g, V2(L+L,)(As—AgP)/c . (43,)
HNutepecubiM cBoiicTBOM cymMmbl dacteir popmyin (I1.11) u (43,) sBusiercs To,
aro Beipakerns Ar*) u Ar¥® pMeroT B3aHMHO MCKITIOYAIONINE ACHMITTOTHKH, II0-

HTOMY OIIMCBIBAEMOE MMH CYMMApHOE 3amasasiBanue nonepeyHoro jayda [IKU ot-
HOCHUTEJIBHO IIPOJOIBHOIO:

Ats* = AFRAD = (LitL) (BDer-De) B e, P (Ae-Ae) e, (ITL.15)

OKa3bIBACTCs IPUMEHUMO K pacu€TaM 3ara3IbIBaHus Kak Ha IIKW', tak u va IIKU®. B
ciygae paGors Ha [TKW?, pactpoctpasenue ay4a "tyga" u "o6paTHO" IPOUCKXOLHUT
B 000MX IUICYax B OAHOM M TOH ke cpene (T.e. Ag;=A&,=Ag) u popmyna (I1.15) mpe-
Bparmaercst B hopmyiy (43,), cipaemmByio wist [IKIC. B ciyuae paGotst Ha ITIKH',
uMeeT MecTo B*<<B, u dopmyina (I1.15) npesparaercs B opmyiy (I1.11), cripasemm-
ByI0 urst [TKH'.

Kak s y»e nmokassiBai Bellie, onpeneiasiemomy u3 popmyssl (I1.15) dazoBoe 3a-
nasqpiBaHue Jyuer (AQ=2mv-Ar*), oTHeCEHHOMY K YABOCHHOH (ha30BOW MIMPHUHE 2T
MHTEp(EPEHIMOHHBIX TTo10¢ Ha 9Kkpane ITKU' wmm TTIKU (A@/21) Ha SKpaHe MHTEp-
(dbepomeTpa COOTBETCTBYET y/IBOCHHAs aMIUIUTY 1A (pazmax) 2AA,=A@/2n cmenieHus
MOJIOCHI, OTKyJa, nmoacTaBisis Beipakenue A¢ u3 (I1.15), momydaem opmyny mis
O’KUJAEMOM aMILTUTYbl TAPMOHUYECKOTIO CMEILIEHUS TIOJIOCHI MPU MPOKAYKe JIF000ro
ITKU Bokpyr cBO€ro 1enrpa BpameHus L, :

Ay o =(LiHLo)-{B(Aei—Ae ) +B>-e, > (Ae—Ag”)} 2\ . (11.16)
Dta OTKphITass MHOM (hopMyJia yIOBJICTBOPUTEIBLHO OOBSICHSIET MPUUYUHY TOMN

V) 2 ) 9
OT'POMHOU YYBCTBUTCIIbHOCTHU IIKI1” ¢ OTKPBLITBIMU JII BHCIIHCH BO3AYIONHOU CPC-
JAbl CBECTOHOCAMU queﬁ, KOTOPYIO 3aMCHaJIU IMPAKTHUYCCKU BCC SKCIICPUMCHTATOPLI,
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pa6orasume ¢ ITKW. Jleno B Tom, uto B ITKM (cM. puc.T1.4) kaxaslii 1yd pacrpo-
cTpansercs "tyaa" (k 3epkany) v "oOpaTtHO" (K MOJyHpO3pavyHOil MJIACTUHKE) MO
OJIHOMY U TOMY € CBETOHOCY (T.€. Ag=Ag;), UTO B MPUHIIUIIE JOJKHO JaBaTh 00-
HyseHue ayBcTBuTensHocTH IIKU® k addexram 1-ro mopsaxa. OmHaKo, B peanbHO-
CTH BCE BpEeMsl MPOUCXOAAT (PIYyKTyaluu MIOTHOCTH CBOOOTHOTO BO3/IyXa HAaJl OT-
KPBITON ONTHUYECKOU MIaThOpMOit TIKIT, KOTOpBIE€ pa3pylIal0T CTAlMOHAPHOE CO-
crosiare Ag—Ag,=0 BO3AYNIHBIX CBETOHOCOB, BemuunHa Ag—Ag)70 HaunHaeT (ryk-
TYHUpPOBATh, T.K. TUIJIEKTPUUECKas MPOHULIAEMOCTb Ag; CBETOHOCA NPU XOJIE Jiy4da "'Tyqa"
OKa3bIBAETCS HE PABHOM JUAJIEKTPUUYECKON MPOHMUIIAEMOCTU Ag,7A€| CBETOHOCA IIPU XOJIE
nyda "oGparHo", BerenctBue dero B [TKI® kak Obl BKIIOYACTCS MEXAHH3M €r0 dyBCTBH-
TEIBHOCTH K (extaM 1-ro mopsiika, KOTopsii, 6ymyan B B/B* pa3 mommuee (~1000
pa3), ¥ co3AaéT OOJIBIIION IITYMOBOM YPOBEHb ITOMEX.

BakyymupoBaHue CBETOHOCHOTO MPOCTPAHCTBA, K KOTOPOMY IpHuOerajivi MHO-
r'He SKCIepuMeHTaTopbl B 20-0M Beke, He moHuMas npuHuumna aevcrsus [IKU, neii-
CTBUTEINIbHO, YCTPAHSIIO IITYMOBOE JApO’KaHNe HHTEPHEPEHIIMOHHOM KapTUHBI Ha JK-
pane IIKU, onHako, BMecTe C BaKyyMHPOBAHUEM IIOYTH IIOJHOCTBHIO ITOJABIISIO
yyBcTBUTENBHOCTh [IKW k rapmonuueckoin cocraBisromend AA(@)=0 cmemieHus
UHTEP(PEPEHIIMOHHBIX [0JIOC, MHCIUPUPYS "OTPULIATEIBHOCTH" OMNBbITa C TaKUM
[TKU. O1um xe 3ppexToM 00BACHAETCS 3HAUUTETLHOE CHUKEHHE ITYMOBOTO JIPO-
*aHus uHTepdepeHnoHHoN KapTuHbl Ha 3kpane [IKU, oOHapy»)eHHOEe MHOH IO-
CJie HaJIeBaHUsl Ha JIyYd JUIMHHBIX CTEKJIIHHBIX TpyOOoK. HO T.K. S OTKpBLI UCTHH-
HBIN pu3ndeckuii Mmexanu3M ayBcTBUTENbHOCTH [TIKU k 2dupy, KOTOPHIH AeTaIBHO
OTIHCAJ B TOM KHUTE, 51 COXPAHSJI IaBJIEHUE BO3AyXa B 3TUX TPYOKaxX M, TEM CaMbIM,
coxpansu1 uyBcTBUTENbHOCTh [IKU ¢ BO3aymHBIMU cBEeTOHOCAMHU (TTOHIMKASI TPYO-
KaMu ero 1rymbl). bosiee Toro, 3ameHsisi BO3IyX ApyruMu 0oJiee MPOHUIIAEMbBIMH Ta-
3amu, 51 ToBbIaN 9yBcTBUTENHHOCTH [IKU K 2dupy B HECKONMBKO pa3 (B ciayyae rasa
CS2 — B 6 pa3), a NPUMEHUB BOJSTHBIE U CTEKJISIHHBIE CBETOHOCHI, 51 IOBBICKJI UYBCT-
ButTenbHOCTH [IKW B coTHM pa3, 10OMBIIKMCH HApsly C STUM YMEHbIIEHUS rabapu-
ToB I1KU (110 MacmTaboB mosryMeTpoBO# 1m1aTopMsl).

I1.3.10. O seposmubix npuyuHax HEKOMopwvlX HeNnPUHYUNUATILHBIX DACXOHCOe-
HULL PEe3yibmanmos UsMepeHus cymo4no2o xooa zasucumocment Va, (tieom) Munnepa
¢ moumu. Pedr mOMIET 0 MOOOMBITHOM HECOBMAACHUH (DOPM CYTOUHOTO XOJ1a 3aBHCH-
MOCTeR Viop (fyeer.), TTOMydeHHOM Musuiepom [13, 14] (oHa mpencraBieHa y MeHs Ha
puc.IL.9 kpuBoli 2), 1 MO€H 3aBUCUMOCTBIO Vo (fyeern.), TIPENICTABIICHHOM TaM e KPUBOU
4. YacTb NpUYMH 3TOr0 HECOBIAIEHHS ObLJIa MHOW BBISICHEHA JIOCTATOYHO OBICTPO; 3TO
HECOBIIAJICHUE CBA3AHO C PA3HULIEH CE30HOB CHEMKH 3aBUCUMOCTEN Viop (fyecr,): Muiep
BEJI CHEMKY B aBT'yCTE, a 5 Ha JIBa MECALIa paHbllie — B MIOHE. MHE yaJioCh YCTaHOBUTh B
CBOMX M3MepeHusX B OOHUHCKE, YTO 3aBUCUMOCTH AA,,(tyecr ), CHATBIC B OJIUH M TOT XKe
Mecs1 roJia, 80-Nepeblx, BOCIIPOM3BOAMINCH 03 n3MeHeHui B Teuenue 1969-1974 ro-
JIOB; 60-8MOpbIX, YCTOMYUBO COXPAHSUTM JACKPEMEHT YMEHbBIICHUS Ha 5-7% aMIumTyn
AA,, B SHBAPCKUX ChEMKAX 110 CPABHEHUIO C UIOHBCKUMHU; 8-MpemblUX, UMEITU OHY U TY
K€ TEHJICHIUIO C/IBUI'a MAKCUMYMOB CYTOYHBIX 3aBUCUMOCTEN AA,(tyeern) U Viop (fueem.)
Ha 2 Yaca BJIEBO 32 MECSI] MX HAOITIOJICHUS 110 IIKAJIE MECTHOTO BPEeMEHH {ITOT I eKT
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s ipeacrasm Ha puc.I1.10, Ha KOTOpOM IOKa3aHbl 6-TH YaCOBBIE CIBUTY BJIEBO 3aBUCH-
MocTert AA4,,(fyeers.), CHATBIX C UHTEPBAIOM 3 MeCALIa}.
B-uemeépmuix, 0OHAPYKUIIOCh HECKOJIBKO Pa3THUHIA;

- MaclITa0OB OTHOCUTEJIBHBIX H3MEHEHUH BEUUMHBI Vo, B 3aBUCUMOCTSX Viop (fyecr.),
TOJTy4EeHHBIX MULIEPOM U MHOM {JMHAMUYECKHI JUANA30H N3MEHEHUs BEIUUMHBI Vo,
B TEUEHHE CYTOK Y Muiuiepa ObUT MpUMEpHO IBYKpaTtHbiM (0T 6 10 12 xm/c), a y MeHs
3,5-kparuabM (ot 130 1m0 450 xw/cex)};

- MacIITaboB aOCOMIOTHBIX 3HAYEHUI BeIUUMH Vi, (Y Muiuiepa nomydamich ckopo-
cTH Vigp B cpenHeM B 30-40 pa3 meHble, yeM y MeHs, cM. puc.I1.9 n I1.13);

- TIOJIOKEHUS] MAKCUMYMa 3aBUCUMOCTH V;op (fyeern,) HA CYyTOUHOM UHTEPBAJIE MECTHOT'O
BpEMEHH {y Muuiepa B aBrycTe MakCUMyM KPUBOU Vigp (fyecrs.) HAOTIIOOANICA B 8% (cm.
puc.I1.9, kpusas 2), a y mens B mione — B 12% (cm. puc.J1.9, kpusas 4)}.

[lepeuricieHHbie pa3auyuusl MHE yJIAIOCh OOBSICHUTh Ha OCHOBE BCEH COBOKYITHO-
CTU OIMCAHHBIX BBIILIE TOHKOCTEH U JieTaneil Monx HaOmoaeHuii B OOHUHCKE U3Mepsie-
MBIX 3aBUCUMOCTEN {AA,,; rop(tuecr.) U Ady ml(fyecrn,)XCONStA4} M PACCUNTBHIBAEMBIX U3 HUX
3aBUCHUMOCTEH Uil CKOpPOCTH '"»(pHUpHOro BeTpa" {rOPU3OHTAIBHON MPOEKIMU
Viop(tyeern) B TIOTHOTO MOIYJISA |V|(fyecr)RCONSty}. Bo-nepevix, yBeNnudeHUE JUHAMUYE-
CKOT'O JIMara3oHa U3MEHEHHSI CKOPOCTH B 3aBUCUMOCTH Vyop (fyeers) TIOUTH B 2 pasza y Me-
HA B OOHMHCKE, 110 CPAaBHEHHIO C U3MEHEHUAMH CKOPOCTH B 3aBUCUMOCTH Vigp (fyeern.) Y
Muiepa B KnuBnenzne yaanoch OOBSICHUTH pa3HHIICH KOOPAWMHAT Mapajuiesied AThX
chéMok: y Mimmtepa ~42° CI1I, y memst 55,8° CIII B paMKax CTEpeOMETPHUYSCKHUX P
CTaBJICHUM HAIpPaBJIAIONIMX KOCHMHYCOB IIPOEKIMU Vo, BeKTOpa V' Ha Ha3eMHYIO ropu-
30HTIbHYIO IJIOCKOCTh B T'EJIMOCUCTEME TPEX B3aMMHO BPALLAIOMIUXCS MPSIMOYTOJIb-
HBIX cucTeM KoopauHat {cM. dopmyitst (I1.5) u (I1.6)}.

Viop., kKM/C
A

Viop., kKM/C

/

12,5

10,0
7,5

5,0

L I B B SR

Puc.I1.13. Paccunrannas Mumtepom [13, 14] {no dopmyrne (33) MaiikenbcoHa} 3aBHCHMOCTb
Vrop(fuecrm.) TOPU3OHTAIIBHOM TPEKIMU CKOPOCTH Vo "3(HUPHOTO BETpa" OT MECTHOTO BPEMEHH fyecry,
— kpuBas (1) ¢ MaciraboM CKOpocTeit clieBa,; KpuBast 1 mosyyeHa o nu3MepeHHon MusiepoM 3aBu-
CHMOCTH aMILTHTYIBI Ad,y(fyeer) CMEIICHHS HHTEP(EPEHIHMOHHBIX [OJIOC Ha SKpaHe cBoero ITKI?
{mmepernas MuntepoM KpuBast AA,,(fyecr:) IPUBENICHA Ha prc.[1.9}.

Paccuvtannas {no yrounénHoil Muoi opmyne (335)} 3aBUCHUMOCTD Vo (fyecrs,) TOPH3OHTAIIBHOI MPEKIUN
CKOPOCTH Vop, "3(UPHOTO BETpa" OT MECTHOTO BPEMEHH fyecrn, — KpHBas (2) ¢ MacIITabOM CKOPOCTEH CrpaBa;
KpuBast 2 MOJTyYeHa M0 M3MEPSHHON MHOW 3aBHCHMOCTH aMILTHTYIBI AA,,(fyecrs) CMEILICHHST HHTEPhEPEHIMOH-
HBIX [0JI0C Ha 9KpaHe Moero TIKI {i3MepeHHast MHOI KpHBAst A4, (fyeer,) TIPUBEICHA Ha prC.IL6}.

1' u 2' — MmoJieNM IOBEACHUSI roppOBOHTaI[LHoﬁ HPOEKLUHN Vi, cKOpocTH V' "3(upHOro BeTpa B TEUEHHE CY-
ToK, cootercTBerHo, Ha 42° u 55,8° CIII, eciu cuMTaTh HANPABISIOUIMMH KOCHHYCAMH BeKTOpa b oJlHy 13
(hopm yryI0B Diinepa, ormceBaeMbIX opmynamu (I1.5) u (I1.6).
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JIeNCTBUTENBHO, €CIIM HAIPABJIAIOIME KOCUHYCBI Vi, OINHUCHIBATE SMIMPHUYECKH-
mu OinepoBeiMu popmamu (IL5) u (IL6), To nuHAMHYECKH TUana3oH U3MEHEHU
NPOEKIMU Vi, BEKTOPA V' Ha HA3eMHYIO FOPU3OHTAILHYIO INIOCKOCTH IPOKAYKH OITHU-
geckoit sl TIKM okasbiBacTCs PUMEPHO B 2 pasa MeHbiue v napaiens 42° CIII
— (KnuBieHzckoii maGoparopun Mimwtepa), uem st napasmiers 55,8° CLI (OGHIHCKOI
Jaboparopuu). 37ech paccMaTpUBaeTCsl CYTOYHBIM MHTEpBA "a3UMyTaIbHBIX YIJIOB"
0= (fyeern)<360° pacronoxeHust 1abopaTOpHE OTHOCUTEIHHO HA4aia OTCYETA T.H.
"COTHEYHOTO BPEMEHHU CYTOK'". DTO BIOJHE YIOBJICTBOPUTEIILHOE U ITOHATHOE OIMCA-
HHUE CYTOYHOW 3aBHCMMOCTH HAIIPaBJIAIOLIMX KOCUHYCOB BEKTOpa V, mepenarouiee no-
JTydeHHble MMIepoM M MHOM 3aBUCHMOCTH TOPU30HTAIBHOM MPOECKIMHU Vigp (fyecm.)
BekTopa "adupHoro Berpa" V, Korqa HHTEpBATY YII0B 0<SY(fyeerm )<360" corocrapiser-
cst uaTEepBaAT BpeMEH 0<t, 100 <24 u.

Bo-emopwix, nprunnbl 40-KpaTHOTO 3aHKEHUs HaOMomaeMoii Muiepom CKopo-
cta "»¢upHOrO Berpa" s JeTaabHO ommcan Bbiie. OHU CBS3aHBI C MPUHITUIIHAIBHOM
("pensSTUBUCTCKON" TIO CyTH) OIIMOKON, KOTOPYIO JOIMyCTHII MaliKebCOH TIPH BBIBOZIC
(dopmyitsl (33), T. K. OH MOT 1IOJIb30BaThCs B 1881-0M rogy TOMBKO KIaCCHYECKOU METO-
JIMKOM CIIOXEHUSI CKOopocTe. OHa OKa3amach HEMPUEMIIEMOW JJII CMEIIAHHBIX CUCTEM
U3 PENSTUBUCTCKUX MHEPIUATIBHBIX OOBEKTOB (YaCTHIL MOJABUAKHBIX CPEJ) U HEUHEPIIH-
ATLHBIX 0OBEKTOB (CBETOBBIX BOJIH).

Ecnu ydectb 311 00BsicHEHHs1 OOHAPYKEHHBIX MHOW COBIA/IEHUN X0/1a 3aBUCUMO-
crell Viop (fueern.): MOHX, NONyYeHHBIX B OOHMHCKE, B Muiuiepa, nomydeHHbIX B Knns-
nenze [13], u ycTpaHuTh 4-X-4aCoBOM CIBUT HAIlIMX 3aBUCUMOCTEH, IOMECTUB UX BME-
CT€ KaK 3aBUCUMOCTH, CHATBIE B OJHY CE30HHYIO 3II0XY HIOHS Ha pa3HbIX Mapajliesisx
CII (42° u 55,8° CIII) npuGopamu ITKI® ¢ 0MHAKOBOH CHCTEMOH JETEKTHPOBAHIL
ydupa (Mcronp3yrornei 3h¢eKTs! 2-To mopsyIKa 1o V2/c?), To MOIyUnTCs CHCTEMA KPHU-
BBIX, TIpescTaBieHHas Ha puc.l1.13 my1st 00beKTHBHOTO CpaBHEHUSI.

Emié pa3 nmoBTopro, mouemy s mpuOeraro K CIOKHOCTSM Takoro cpaBHeHus. [leno
B TOM, YTO KPUBOM C SKCIIEPUMEHTAIILHO CHATHIMHU TOYKaMH B aBrycte 1969-ro rona
y MEHs HeT (TalJIMLBI C 3TUMHU ChEMKAMHU OCTAIUCh B MOEM kypHaiie B PHUD XU,
KOH(HCKOBAaHHOM TIpH YBOJIbHEHNHU MeHs u3 3troro HUN), Ho s moMHIO, 4TO MOS aB-
TYCTOBCKasi 3aBUCUMOCTb AA,(tyeern) TMPAKTUYECKH HE OTIMYATIAch Mo ¢opMe OT
WIOHBCKHUX, OTJIMYAsICh OT IMOCIEIHUX CIBUIOM Makcumyma A4, Ha 4 yaca BJIEBO
(uMeHHO Ha 8 4YacoB MECTHOro BpeMmeHu). MioHbckue ke 3aBUCUMOCTU AA,(tyecrs.)
CHHUMAJIMCh MHOW MHOTOKpaTHO B 20-x yucniax utoHs B1969-1973-em romax. OaHa us3
WIOHBCKUX 3aBUCUMOCTEN C SKCIIEPUMEHTAIILHO CHATBIMH TOYKAMU Y MEHSI COXpaHU-
Jach, u 51 e€ ceroans myonukyto Ha puc.I1.13 B popme kpuBoii 2.

Ecnu yrogHo, s BocCTaHaBIMBAKO 37€Ch UCTOPUUECKUI KOHTEKCT MOMX HCCIIe-
JIOBaHUH, KOTOPBI ObUT pa3pyIleH U MOXOPOHEH TOTAUTapHON aTMochepoi, rapcT-
BoBaBlIel B HayuHbIX cpenax CCCP, xorga eCTECTBEHHO CO3PEBAIOLIME MOM HAy4-
HbIE pe3yJbTaThl (KPUTUYECKU 3aTparuBaBIlue Teopur Mapkca u DiHIITeiiHa) O110-
KUPOBAIUCH MAPTUHHBIMU U HAYYHO-KJIAHOBBIMHU YCTAHOBKAMH HA KOPHIO MX 3apOiK-
nenus. menno ¢ ycranoskamu LK KIICC, 3anpemaBmmvu KpuTukoBarh Mapkca u
DWHIITENHA, 51 CTONKHYJCS B roJsl padotsl B HUM 1. O6HMHCKA. [To nmoBogy KpuTH-
k1 Teopur Mapkca aeiictBoBasuield B CCCP nmaprecucreMe s HUKaKUX IOANKMCOK O
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MOJTYaHHH HE JaBajl, IO3TOMY COOTBETCTBYIOIINE CBOM KPUTHUECKHUE B3TJISIIBI OIMy0-
mukoBan B 1990-x ropax [25], kak TOJIbKO 3TO cTaio Bo3moxHO. [lo moBomy Hemo-
yCTUMOCTHU B ropojie aromHoi Hayku (OOHuHcke) kputuku CTO DitHiuTeiiHa, Ko-
Topasi, 1o MHeHuto naptutel HUOXU, 6azupoanace nenvkom Ha CTO, ¢ MeHs
Obula B3siTa oanMcka ((hopMaiabHO 3a TO, YTO 5 MOJB30BAIICS CEKPETHBIMU UHCTPY-
MEHTaMH, B YAaCTHOCTH Ja3epaMH, HOBEUIIMMHU 3JIEMEHTAMH IOJIYIIPOBOAHUKOBOM
AIIEKTPOHUKH, YCKOPUTEISIMUA 3JIEKTPOHOB, ATOMHBIM PEAKTOPOM M T.I1.), 3alperiaB-
m1as Jro0ble MOMNBITKA MPONaraHAupoBaTh U MyOJIMKOBATH PaOOThI, MOPHIBAIOIINE
ycrou CTO u coBeTcKOW aTOMHOU Hayku. Tenepp, Korga CpOKHU 3TUX MOANUCOK MU-
HYJIH, 51 TIBITAIOCh, HACKOJIBKO 3TO BO3MOYKHO, BOCCTAHOBUTH XOTS ObI 4aCTh HAYYHOTO
Y UICTOPUKO-HAYYHOT'O KOHTEKCTA CAEJIAaHHBIX MHOM TOTJJa OTKPBITUM.

Wtak, npo1o/mKuM CpaBHEHUE PE3yJIbTAaTOB, MOJIYYEHHBIX MUILIEpOM U MHOM.
BoisicHUB BbIllle TPUHIMIUATIBHBIE COBMNAJECHUSI HAIIMX AKCIEPUMEHTAIbHBIX JaH-
HBIX (MIPEX]IE BCETO B YACTH MUX IMO3UTUBHOCTH OOHAPYKEHUS peakiuii dpupa), Te-
nepb oOpaTM BHMMaHWE Ha ux pasznuums. OOCyXmas pa3iuuvs CyTOYHOTO XOJa
3aBUCUMOCTEH Viop (fyeern.), TOydeHHBIX Munnepom (kpusas 1 na puc.I1.13) u muoit
(xpuBas 2 Ha puc.J1.13), ykaxem Ha HENPUHLUIIHUATIBHBIE, HO BCE K€ pa3InyMsl yCT-
poiicts [TKU® y Musuiepa 1 y MeHs:

- cBetoHOCH! B [TIKIT” y Musutepa ObLIM BO3IYIIHBIE JTTMHOM JTyueit L=64 m, a y MeHsI
BOJISTHBIE, 3aMKHYThIC B CTEKJISIHHON TPYOKe JUTMHOM y4dei 0,3 v;

- y Muuiepa npoTsiKEHHOCTD MPSIMOTO KOHTAKTa CBETOBOIO JIyda € J1a0OpaTOpHBIM
BO3/LyXOM ObL1a 64 1, a B MoéM ITKI® TaKoii KOHTAKT IPAKTHHEECKH OTCYTCTBOBAIL

- CHCTEMbI HaOOAeHUsI UHTEPPEPEHIMOHHON KapTUHBI Y Musuiepa Oblia TpaauIy-
OHHOM — 4epe3 3padyoK MOABIKHOIO TEJIECKOINA, 4 Y MEHSI — MOJIEPHU3UPOBAHHOM, Ha
HETIOJIBM)KHOM JKpaHe KMHECKOIa, Oyarojapsi TpaHCIAUUMK UHTEPPEPEHIIMOHHON Kap-
THHBI C TOMOIBIO TEJIEBU3MOHHOM CUCTEMBI, IAIOIIEH 00J1ee BEICOKYIO TOUHOCTB;

- paspermaronias cuia cpapauBacMbIx [TKIY, Kak CleyeT U3 IpeblIyIero MyHKTa i
ormicanmst ycrpoiicrsa monx [TKI> ™' va puc.I1.4 u I1.11, y moero ITKI® Gbita mprmvep-
HO B 2-3 pasa Bbiie, yeM y IIKW® Muiepa;

- pasmepsI orTrdeckoil miaropmbr [TKA® y Muuiepa HMenH 1wiomaas okono 20 s
Y MeHsl IIPH CBETOHOCAX Ha BOJIE — 0Korio 0,5 a7,

[Ipy TakuX pa3IUUuUsIX THCTPYMEHTOB C OJJTHAKOBBIM ITPUHITUIIOM JEHCTBUS ObLIH
U3MEPEHBI [IBE 3aBUCUMOCTH V;op (fyeern.), IPEACTaBIeHHbIE Ha puc.I1.13 kpuBbivu 1 1 2 B
BUJIE, MIO3BOJISIFOIIEM BIIEPBbIE CPABHUTH JIBA MOJIOKUTEIBHBIX PE3YJIbTaTa OIBITOB TUIA
MaiikenbCcoHa, SIBHO OOHAPYKMBAIOUIUX TO3UTHBHYIO (T.€. MOBTOPHUBILYIOCS Yy JBYX
Pa3HBIX SKCHEPUMEHTATOPOB) PEAKIHIO APUpa B JBYX HE3aBHCHMBIX W3MEPEHHAX Pa3-
HbIX JieT. Takum 00pazoM, MO3UTHBHOCTh M MOBTOPSEMOCTh PE3yJIbTaToB Muiniepa u
MOUX (€ClM TEePErpOBEPSIIOIIME UX IKCIEPUMEHTATOPBI AUCLMILIMHUPOBAHO COXPAHST
IapamMeTpbl CBETOHOCOB B ONMCAHHBIX Hamu ycTpoictBax ITKH) co 100%-ycrexom
BOCIIPOM3BEYTCS Y BCEX U 3Ta MO3UTUBHAS MTOBTOPSEMOCTh IKCIIEPUMEHTA THIa Maii-
KEJIbCOHA CTAHOBUTCS (PyHIAMEHTATbHBIM (DAKTOM HaykH, (MKCUPYIOIIMM HaOIoae-
MOCTh peakiui 3upa B TH000H psiIoBOM JTabopaTopru MUpA.

He noBropuBIIMECs B 9TUX JBYX OIBITAX HIOAHCHI 3aBUCUMOCTEH Viop (fyeern,) 5 TIO-
MIBITAIOCH HIDKE PAcCMOTPETh MOApoOHee, YTOObI yKa3aTh Ha T€ BEPOSTHBIC TPUYUHBI,
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KOTOpbIE XOTSI M PA3HAT HAIllM JIBa OIbITa B OTAEIBHBIX HIOAHCAX, HO, K CYACTBIO, TaK
HEMPUHIIUITUAIILHO, YTO HE MOJIPHIBAIOT UX MO3UTUBHOCTU B IJIABHOM:

- nosmopsiemocmuy HabMIOACHUHN peakiuii 3(hrpa ¢ MOMOIIBIO [IKI ¢ HerogaBIeHHOI
YYBCTBUTEIBHOCTBIO CBETOHOCOB K PeaKIMsaM d(upa Ha Bceil 24-4acoBoil maHopame u3-
MEPEHHBIX 3aBUCUMOCTEN AA,,(fyecrn) U TEOPETUYECKH 00paOOTaHHBIX B 3aBUCUMOCTH
Vrop(tyeern) IO MOEH opmyiie (33,);

- npasunbHocmu uieit Makcseria o "nerekrope a¢upa”, MpUroTHOM MO3UTUBHO TIPO-
SIBJISITh KHHETUIECKUE PeaKinu dupa;

- HO3UTHBHOM peaiu3yemMocniu OTbITa Habmonenus >¢upa ¢ momorpio IIKIY, nerek-
THPYIOIIETO BEKTOP a0COIIOTHOM CKOPOCTH V KBa3UMHEPIHATLHOTO ABM)KEHHS 3eMITU B
3(pUPOCYILIHOM KOCMOCE.

Nrak, Ha puc.Il.13 npuBeneHs! ABe HAIOXXKEHHBIE JPYT HA Jpyra 3aBUCUMOCTHU
Viop(tueern) CYTOUHOTO XOZAa MPOEKLMU CKOPOCTH 3(HMPHOro BeTpa' (Ha rOpU30H-
TaNbHYIO IIOCKOCTh poKadku styueit [IKW?), u3mepennsie Musnepom (kpuBast 1) 1
MHO# (kpuBas 2). Eciu yuects 00bsicHéHHYI0 MHOU (B [37, 45] u B 1n.3.7 naHHoM
pabotel) 40-kpaTHYHO cuUcTeMaThyeckyro omuOky (opmynsl (33) MaiikenbcoHa,
OTIPECIISIONIYIO PA3HUILYy MACIITa0OB STUX 3aBHUCHUMOCTEH, TO UCTUHHBIM ISl 00€-
ux kpuBbiX (1 u 2 Ha puc.Il.13) cnexyer npusHath 40-kpatHO OONBIINK MacIITa0
Viop(tueern.), HaHEeCEHHBIN cnpaBa Ha puc.Il.13, u Torna Ham ocTaércsd OOBACHUTH
HIOAHCHl HEOJMHAKOBOW HEIJIAJKOCTU IOBEAEHUS NMPOEKUUN Vi, B 3aBUCUMOCTAX
Muiepa 1 Moux (T.e. kpuBbIX 1 1 2 Ha puc.I1.13) o cpaBHEHUIO C rIaJKUM MOBE-
JICHUEM TPOEKIUI CTAI[MOHAPHOIO OTHOCUTEIHHO 3eMJIM BEKTOpa CKopocTu V
"3¢upHOTO BeTpa', Kak 3TO MPEACKA3hIBAIOT TEOMETPUUCCKIE MOJICTH HAMPABJISIO-
IIMX KOCUHYCOB (Hampumep, B siiepoBoit hopme I1.5 u I1.6).

HeMOHOTOHHOCTE MOUX 3aBUCUMOCTEN Vygp (fyeern.), CHATBIX MHOM B Pa3HBIE CE30-
HbI HE MEHee TPEX JECATKOB Pa3, XOPOIIO YKJIaIbIBaeTCs (ITOCTIE COBMEIICHUS UX MakK-
CUMyMa) B Ty, YTO BUJIHA W3 MOBEICHUs MIOHbCKOM KpuBoH 2 Ha puc.Il.13, — oTkioHe-
HYST OT MOHOTOHHOM 3aBHCHMOCTH 2' MaTeMatrdeckoit Mogemu (IL.6) ¢ a=55,8° CILI ne
npeBbILatoT +5%. OTKIOHEHUS e KpuBoi 1, cHsTOM MuiiepoM, OT aHaJIOTMYHON MO-
HOTOHHOM 3aBHCUMOCTHU 1', COOTBETCTBYIOIIEH MareMaTruueckoit mojienu (I1.6) mosee-
HUS TIPOEKIMHU Vg, € a=42° CI1, MOJTyYMITUCH 3HAUMTEIbHO Oombimmu (10 £30%),
4yeM y MeHs. Sl 9TO OOBSICHSI0 3HAYUTEIBHO OOJIBIITMMU CUCTEMATHUECKUMU OIIMOKAMU
B M3MEpEHMsAX Muiuiepa 1o CpaBHEHMIO C MOMMHM, T.K. CHCTEMA €ro yyded 1, m 2,
MMEBIIUX JJIMHY 10 64 M, UCNOJIB30BABIIMX OTKPBITHIM BO3IyX JabdopaTopuu, MOABEP-
KEHHBIX BCeM "OBICTPbIM" (IIyKTyalsiM M "MEUICHHBIM' W3MEHEHUSIM IUIOTHOCTH,
BJIQXKHOCTH, TEMIIEPATYPbl BO3IYIIIHON CPEe/Ibl JIAOOPATOPHUU, MOTEHIUAILHO COACPKAIH
B ce0€ BO3MOKHOCTh M3MEHEHHUSI ONTUYECKOW JUAIEKTPUUYECKON MPOHUIIAEMOCTH BO3-
IyX B pazsble nepuozpl cyTok ot 1,0005 no 1,0011 (31 naHHbIe 1 IpUBOXKY MO 3adUK-
CUPOBAHHBIM U3MEHEHHSM BEJIMUUHBI IPOHUIIAEMOCTH J1TA0OpATOPHOTO BO3/yXa B MOEH
naboparopun B OOHUHCKE).

Pazmax »atux wusMeneHuit (Ax.=1,0011-1,0005=0,0006) cocTaBisieT Bcero
Ar=100-Ape/€p0sn. p=0,06% OT mONMHOM cpenHel BEIMYMHBI OTHOCHUTENBHOM IPOHU-
LIAEMOCTH BO3AYXa (Egosn. op.=1,0006), 01HAKO, UyBCTBUTEIBLHOCTD HKI/I2, Kak s1 OOHa-
pyxun BrepBblie B 1968-oM romay, mponopuuoHajibHA HE MOJTHOM MPOHHUIIAEMOCTH
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BOo3nyxa g~=1+Ag, a €€ yactu Ag, CBA3aHHOM TOJBKO C MOJIIPU3AIMOHHBIM BKJIAJIOM
Ag dacturl Bo3ayxa. MI3MeHeHus e 3TOM 4acTh MPOHUIIAEMOCTH, 3a()UKCUPOBAHHBIC
MHOM B 0OHMHCKOU naboparopuu, coctapisuin 0,0005<Ae<0,0011, T.e. oTHOCUTEB-
HO cpenHero 3HaueHus Ag,,=0,0006 coctaBisu 04:=100-Ap/Ag, =100%! D10 M
CTaJI0, Ha MOM B3TJISil, OCHOBHOM MPUYMHOM OOJBIINX CUCTEMATHUECKUX "3arlIbIBOB"
pE3yIBTATOB U3MEPEHUN Ha [IKW® ¢ GONBIIIME ITHHAMA (>50 m) my4eit B OTKPBITOM
atMoc(epe Bozayxa, npuyém, He Tosibko y Muiepa [14], HO u y camoro Maiikenb-
coHa [48], koTopsble, KaK s OTMeYall BbIIlIE, HE MOHUMAIM UICTUHHOTO MPUHIUIA JCH-
creust [IKU?. Bonblime OTKIOHEHHS u3MepsAeMbIX MuutepoM 3HaYeHUR Vi (fuecmn.)
no kpuBo# 1 Ha puc.Il.13 or rmaakoro opauHapa 2' MaTeEMaTUYECKOM MOJENIN NOBE-
JieHus TTpoeKiuu Bekropa V no popmyne (I1.6) nabmronanuce, kKak npaBuso, Mpu Ie-
pexo/ax OT HOYHOIO K JIHEBHOMY BPEMEHHU CYTOK M OOpaTHO, KOT/la MaKCUMAJIbHBI
NIEPEMa/Ibl BIAYKHOCTH, IABJIEHUS U TEMIIEPATYPBI.

SIBneHus, 0 KOTOPBIX s MUILY, IBHO HEJIOOLICHUBAIUCH TEOPETUKAMHU, KOTOPBIE
€CIM WU MOAO3PEBAIA BIIMSHUE U3MEHEHUW ITPOHULAEMOCTH OKPYKAOIIECH [IKI1?
Cpenbl, TO OLEHUBAIU 3TO BiausiHUE BenuduHou AAx=0,06%, onpenenéHHON MHOM
BBIIIIE, HO AKCIIEPUMEHTATOPBI, KOHEYHO K€, YyBCTBOBAIM CUJILHOE BIIUSHUE BHEIIIHEH
armocepbl BOKpyr cBonx ITKH?, 0/[HaKo, He TOHMMAsi TIPHHIMIA AeHCTBUS "eTeKTopa
adupa" mo MakcBesuty, NMbITAIKCH PEIIMTh PoOIeMy 3TOro BIMsSHUS "B JI0O" — Bakyy-
MHPOBAaHUEM NPOCTPAHCTBA PACHPOCTPAHEHHUS JIyYEM HAJl MOBOPOTHOM OINTHYECKON
iatopmoit CBOMX IIKI*. Mowu OTKPBITHS PUHLMIIA JEUCTBUSA [IKN'* sicHO moKa3bi-
BAIOT, K YEMY 3TO JIOJDKHO ObUIO TPUBOJIUTh, U BCETJIA IIPUBOMIIO, — K TIOJIHOM yTpaTe
4yBCTBHTEIBHOCTH MX BaKyyMupoBaHHbIX ITKIT, a He K "HOKA3aTeIbCTBY OTPHILIATEb-
HOCTH'" ONbITOB MaliKenbCoHa.

MHe ocTaércs MpOKOMMEHTHUPOBATH KAaKyIO-TO OCTAIOIILYIOCS BOJIHOOOPAa3HOCTh
HIOBEZICHUS CYTOYHOTO X014 MOUX 3aBUCUMOCTEH Vo (fyeers.) IPOEKIIMM BEKTOPA CKOPO-
ctu "»2¢dupHOro BeTpa" Ha TOPU3OHTAIBLHYIO TUIOCKOCTh MPOKAYKH JTydeid MOJICPHU3UPO-
BanrHoro ITKI®, OTHOCHTE/bHO MOHOTOHHOTO OPMHAPHOTO XOJ1a MPOCKIIHH IO MOZCITH
(I1.6). Jlesmo B TOM, YTO BBICOKOIIPOHULIAEMBIE CBETOHOCUTENIN B MOJAEPHU3UPOBAHHBIX
mHoit [TKI®, Bo-TiepBbIX, 110 cpaHerto ¢ [TKI® Miniepa Goiee gem B 100 pas kopode
1, BO-BTOPBIX, HE UMEIOT MPSIMOTO BBIXOZA 30H OCBEILEHHS YaCTHIL] CBETOHOCA JTy4aMu K
OTKPBITOMY BO3IyXy JlabopaTopuu. XoTs 3a mHHOBamwms Moux ITKI, Kak yxe oTMeda-
JIOCh, MHOTOTIOPSIZIKOBO YBEJIMYMIIA UX YYBCTBUTEIBHOCTh TPU CYIIECTBEHHOM CHUKE-
HUM JUTMHBI TIPONIETa Jyueil (3HaumT, rabaputos IIKH®) 1 3aMETHO CHM3MIA yPOBEHD
HIyMOB-JPOKaHWH UHTEPPEPEHIIMOHHON KapTUHBI Ha UX 3KpaHe, BCE jk€ HEKOTOpasi He-
MOHOTOHHOCTb CyTOYHOI'O XO/a KPUBBIX Vyop (fyeern,) OCTANIACH M HA MOUX 3aBHCHMOCTSIX,
XOTSl OHA COCTABJISIET, KaK s OILICHUJI BBIILIE, €IMHUIIbI IIPOLIEHTOB OT OOHAPYKMBAEMbIX
mommu TTKH? peaximii 5¢dupa. OOGBSBISS H0KA3aHHYIO MHO# [IO3HTHBHOCTD OITBITOB 10
oGHapyskeHHio "3uprHoro Berpa" ¢ momompio [TIKI® (C JOCTOBEPHOCTBIO, HE MEHEE,
yeM ~95%), s TOJDKEH TPU3HaTh, YTO, BO3MOXKHO, OCTAIOTCSl HEMOHSATHIMU MHOU OoJiee
TOHKHUE HIOAHCBI NIPOSIBICHUS (pUpa B 3aBUCUMOCTSX Vrop (fyecrn.), KOTOPBIE COXPAHSIOT
Ha KPUBBIX Vrop (fyecrn) BOMHUCTOCTD U XKIYT CBOEIO OOBSCHEHUs], HO OHU HE BIIMSAIOT HA
TJIABHBIM MOU BBIBO/I, YTO OIIBITHI THITA MalKeIbCOHA MPUHIUIHAIBHO TO3UTUBHBI.
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[1.3.11. Jlemexmuposanue Muposoco eexmopa okonozemno2o ovimus. B yxe
ynomsanytoM Jlononuenun Il x yueOnuky [10], HasBanHoM "be3zycnewinvle noucku
cpeovi, 8 komopou pacnpocmpansemcs ceem", akangemuk AH CCCP B.JLI'unz0ypr
3aBEpILACT CBOM aHAIM3 TEMbl MHTEIUIMIEHTHBIM MPEAYIPEKICHUEM "anoKanumcuca'
B ¢usuke. O6 stoM oH muter Tak [10, c.331]: "...camwiti cywecmeennwiii "exnad”
aupa 6 usuxy cocmosn 6vl 6 Mom, 4Mo om NPUHYUNA OMHOCUMETLHOCU 8 JJIeK-
MpPoOUHamuKe npuuiocs ovl omxazamocs'. YToObI Takoi "Oepl" He CITyuniIoch B (hu-
3uke, B Havase Jlomomnenus I (Ha cmp.315), I'uH30ypr cnemmiT oObsIBUTH MPABUIIb-
HBIM OJIHO W3 CieACTBHM niepBoro noctyinara CTO: "...0na pacnpocmpanenus ceema
(3IEKMPOMASHUMHBIX B8OJIH) He mpebdyemcs HUKAKOU MamepuanbHol cpeowl..." (KTO
310 Jokazan — anosorn CTO moimyar). [Toaromy Ha ¢.3/6 OH CUMTAET €CTECTBEHHBIM
3aBEPLINTh CBOE PACCYXIECHUE TaK: "...0c00V10 cpedy 014 pacnpocmpanenus ceemad,
komopyto [oticenc Hazean 3¢pupom, 0OHAPYIHCUNA HECOCMOAMENbHOU TULUb Meopus
omuocumenvrocmu unwmetina" (cotau pas anosoru CTO, Bxmrovas u ['uH30ypra,
npuzHaBaiy, 4To CTO u OTO He nokazanu oTcyTcTBUs dPupa).

AHanmusupys onbITel Maiikenbcona, ['mn30ypr numer Ha ctp.328: "...6 Ha-
cmosiwee 8pemMs MOMCHO OblLlo Obl 0OHapydcums "2¢upHuiti emep”, ckopocms Ko-
mopozo ovlna 6w1 30 m/c, HO pesyrbmam Maiikenbcona, unu, Kak ewé 2080psam, om-
puyamenvrulil pesyarbmam onvima Matikenbcona, ocmaémces He3vl0IeMbIM. ...ONbIm
Maiikenbcona nokasan, yumo nogopom unmepgepomempa Ha 3emie He 6bl3bleaem
cosuea unmepghepernyuonnvix nonoc". B Hacrosuieit paboTe s 1eTaJbHO pacCMOTpPEN
IPUYUHBI COXPAHEHUS 10 CUX NOp 3a0JyKIeHUH "OTPULATEIbHOCTBIO" ONBITOB TH-
na MalikenbcoHa, Cpeii KOTOPBIX TAKUE CKaHJAIbHBIE, KAK:

- Henonumanue npuniuna aeiictus [TKN Maiikenscona (yxe oxonio 130 net!),
CBS3aHHOE C HCIIOJIb30BaHHMEM MalKeIbCOHOM KJIACCMYECKOM (OPMBI CIIOKEHUS
ckopocTeit (c'=ctV): ckopocTH V' — NMOJBMXKHBIX MHEPLUHUATIBHBIX CpPEd, CO CKOPO-
CTBIO ¢ PaCIIPOCTPAHEHUSI HEMHEPLINATIBLHOTO CBETA;

- nonyuenue MaiikeinbcoHoM B 1881-om rogy 40-kpaTHOro 3aHMKEHUSI BETMUYMHBI
ckopocTu "3(upHOro BeTpa' B HOPMATBHBIX 3€MHBIX YCJIOBUSIX M3MEPEHHUI Ha [IKW’ ¢
BO3YIIHBIMU CBETOHOCAMHU, CBS3aHHOE C HEMTOHNMMaHreM npuHimna aevicteust [IKU;

- OTyJIbHOE€ UTHOpUPOBaHUE (3aMaluuBanue) naxe tex onbToB Ha [TKU ¢ oTkpbI-
THIMH BO3JIyIIIHBIMU CBETOHOCaMH (0COO€HHO ombiToB Muiuiepa 1920-x ronos, u
Moux — 1960-x), B KOTOPBIX HAAEKHO 3a(PUKCUPOBAHO HEHYJIEBOE (ITO3UTHUBHOE)
rapmMoHndeckoe cmemieane AA4(¢) uarephepeHIMoHHbIX mosoc Ha skpane [TKH.

Y Muuiepa noBopot uuTepdepomerpa Ha 90° BbI3bIBACT BIONHE PeatbHbI o6l
uHmepepeHyUoHHbIX NOI0C, KOTOPBIA BOCHPOU3BOAMM C JOCTOBEPHOCTHIO HE MEHEe
0,8+0,85, T.x. Muiep IOCTUT B CBOMX OIIbITaX OTHOIICHUS "curHay/myM"=5+7. Emé
OOJIbILIE YBEPEHHOCTH B HAJIMYMM CJIBUTa MHTEP(EPEHLMOHHBIX IOJIOC CIIEAYET U3
BCeil CyMMbI MOMX HaGJIrO/ICHHIT 3¢dupa Kak ¢ noMolpio TTKH, Tak ¥ ¢ IOMOIIBIO
TIKU1', Ho mMenHO THH3GYpT 1 Te, KTO He XOTes Obl CIIOPHTB C HAM, HE ITyCKAIOT 3TH
paboTHI B IIEHTPAJIbHYIO HAYYHYIO IE€4aTh HAIllel CTPaHbI BOT Y)K€ YETBhIPE JECSTUIIC-
Tusl. YOexa€HHOCTh ['mH30ypra 3mKIeTcs Ha aBTOpUTETe DWHIITEWHA U JIECSTKOB
JpyTuX MpU3HAHHBIX reHueB (usnku 20-ro Beka. [1oaToMy, HECMOTpSl Ha BBIHYX/IEH-
Hoe npusHaHue ['mn3dypra [10, c.228]: "U3 onvima Maiikenvcona 6osece ne ciedyem
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861600 0 MOM, 4mo 3¢gup He cywecmeyem', OH BCE K€ KATETOPUYHO 3aSIBIISAET, YTO
"...a¢pup mooicro "dobums", monvko npusnexas oarHvle opyeux nHaomooenut". He no-
IycKasi TOro, YTO MNPUBOJUMBIE UM "Ipyrue HaOMoAeHUs" CBUIETEIbCTBYIOT O HEMo-
HuManuu npuHuuna aeicteus [IKW, I'un30ypr "npusnekaer" as "nobusanus” 3¢u-
pa ciemyronye ABe rpynmbl (PaKToB:

- "...8 Hacmoswee 8pemsi MOJAHCHO ObLIO Obl 0OHapyIcumsb "Ipupnsiti eemep”, cKo-
pocmb kKomopozo dwvLia ovl 30 m/c, HO ... onbim Matikenbcona noxkasan, ymo nosopom
unmepghepomempa Ha 3emie He 8bi3bléaem cosuea UHmMepgepenyuorHslx noaoc" (ume-
I0TCS BBHTY ONBITHI Ha JiazepaX, koTopble BoioiaHeHbl Ha [TIKU ¢ BakyymMupoBaHHBIMU
CBETOBBIMU Tposi€Tamu). [ mH30ypr He noxkenan Ha cBoéM cemuHape B DUUAHE B 1969-
OM TOJTy YCJBIIIATh, YTO 51 OOHAPYKUIT KaK SKCIIEPUMEHTAILHAS TIPOLIETypa BaKyyMHUPO-
BaHUSI CBETOHOCHOTO TIPOCTpaHCTBa 0OHyIsieT dyBcTBUTENLHOCTD [IKU K 3dupy u mo-
TOIUTSET TTOYTH HYJICBBIE TAPMOHUYECKHE CMEIICHNST MHTEP(EPEHIIMOHHBIX TOJIOC (TIpH
"...nosopome unmepghepomempa Ha 3emie...") B urymax: AA(Q)<<AAy;

- "...onblmel Ha y-nyyax oanu Hyaesou pesynvmam'; I'nH30ypr HE BEAAaET O TOM,
yto Ha y-nmy4yax [IKWM umeeT HyleByI0 4yBCTBUTEIHHOCTb TAPMOHHUKU CMEILCHUS
UHTEP()EPEHITMOHHBIX TOJIOC, T.K. MHEPIUAIBHBIN TMOJSPU3ANMOHHBIA BKIAT A€,
yactul] cBeToHocoB 1KUY Ha y-nyuyax paBeH Hymto (Ag,=0)!

B koneuHom cuére, ['MH30Yypr BBIHY>KIEH 3aBEpILIMTh CBOM aHaiM3 Ha cmp.331
CIIETYIOIIMMU PUYMHHO-CIIEICTBEHHO MEPEBEPHYTHIMU (M ITOTOMY ITyCThIMH) (hpazamu:
"...CTO ne monvko ecmecmseHHbIM 00paA3OM 00bACHANA pe3yibmam Matikenbcona, Ho
U 0ana NPasuibHoe UCMOTKOBAHUE BCeM U3BECHHBIM MEXAHUYECKUM, dNeKMPOOUHAMU-
yeckum u onmudeckum senenusm. OHa ¢ camoz2o Hayana pacnpocCmpavula NPUHYUn
OMHOCUMENbHOCMU HA 6CI0 (PU3UKY, A6HO ymeepouna pasronpasue écex MCO 6 axyy-
Me U, mem camuvim, coenana 3up HeHysHcHoiM. 3amedamenvhvim oopazom CTO ne npo-
musopeuum Hu 0OuH onvimuwili paxm". 31ech BCE CTOUT Ha TOJIOBE, — Oy/ITO HE OITBITHI
MaiikenbcoHa JTOJDKHBI JOKa3biBaTh npaBuwibHOCTE CTO, a CTO, Buaure i, "ecrect-
BEHHBIM 00pa3oM" JI0Ka3bIBAET OTPULIATEIILHOCTh ONBITOB MaiKeIbCoHa.

Emgé pa3 obOpaiato BHUMaHHE Ha CO3HATEIBHOE 3aMATYMBAHUE MO3UTHBHBIX pe-
3yJIETAaTOB OIBITOB Muyuiepa, onmyOJuKOBaHHBIX B "Oosbiol Hay4dHou mevatu'" CILIA
[13, 14], 1 MOUX 9KCIIEPHMEHTOB Ha MozepHm3upoBanHbIx IIKW® 1 TIKU', 5u pasy 3a 30
JIET HE JIOMYIICHHBIX K OIMyOmKoBaHuio B "0osbioi HayuHoit nedatu'" CCCP. U xots
MOH pe3yJIbTaThl OITyOJIMKOBAaHHBI B TIOCTCOBETCKOE BpeMsi B BY30Bckoli nevaru [1, 2,
37, 44] 1, coBCEM HENAaBHO, — B MOCKOBCKOM PAIMOTEXHUUYECKOM >KypHaJIe [45], yka3aH-
HOE CO3HATENIbHOE 3aMalTuMBAHUE Y>KE€ COCTOSIBLLETOCS MPOPBIBA OIbITa K 3(UPOIIHA-
MHUYECKOM peasibHOCTH He HpaBsitcs arnosioraMm CTO npexre Bcero noromy, 4Tto B CiIy-
Yyae WX Mpu3HaHWs, 1o cioBam ['mH30ypra, "...om mpunyuna omuocumenbHOCMU 8
ANEKMPOOUHAMUKE NPUULIOCH Obl OMKa3amuvcs'. A 3TO I aKaJIeMUUYECKON HayKH Oy-
JIET 03HAYaTh, KaK 5 y>K€ OTMETWII BBIIIIE, KPaX BCEr0 MU(POTBOPHOTO OCHOBAHHMS PEisi-
TUBHUCTCKOM (DU3UKH, CIOCOOHBIN BHI3BATh "allOKATUIICUC" BCEH (DU3HKH.

Takum 00pa3om, B HaCTOsIIIee BpeMs MPOTHB MPHU3HAHUS d(upa, BHIICICHHOMN
cUCTEMBl OTCYE€Ta B MHPE, MHUPOBOIO BEKTOpa CKOPOCTH O€31MCCHIIATHBHO-
peakTUBHOTO ">PupHOro BeTpa', HAKOHEI], MPOTUB MPU3HAHUS BO3MOXKHOCTH JIETEK-
THUPOBAHUS JTFOOBIX KMHETUYECKUX PEAKIMIA TTOJBMKHBIX WHEPITUATBHBIX OOBEKTOB B
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a¢upe AeHCTBYIOT THTAHTCKHAE KOHCEPBATUBHBIE CHIIBI, OJ1aroICHCTBYIOIINE HA MyCTO-
crnoBuu noctyiaroB CTO B otHomeHun 3¢pupa, HE UMEIOLIHMX MPSIMBIX SKCIIEPHUMEH-
TaJIbHBIX JOKA3aTeJbCTB. DKCIEPUMEHTAIbHbBIE JOKA3aTeIbCTBA, KOTOPhIE JAOOBITHI B
20-0M BEKe Kak CBHJICTEJILCTBA MposiBieHUs 3dupa (onbitel Mumiepa, 3pdexTsl 3a-
MEJUICHUS X0J1a BPEMEHU HA YCKOPUTENSIX ME30HOB B 12 1 29 pa3, COOTBETCTBEHHBIE
uM 3PGEKTh YTSHKEIECHUST UHEPIIMOHHBIX MacC ME30HOB, MO IMOJIPOOHO OINKMCHIBAE-
MBIE 3/1€Ch DKCIIEPUMEHTHI Ha [IKW* u TIKU' u Ip.), — BCE YKa3bIBaIOT Ha MpPaBUJIb-
HOCTh 3(pupoarHaMUuUecKoi Teopun oTHocuTenbHOCTH Jlopenua-Ilyankape, npubiau-
#*EHHOCTH MocTynnaTtoB CTO u ommbouHOCTh 0TKa3a (PU3UKH TIyOOKO M3ydaTh peak-
i 3¢upa. Jlerno yecTu Haiero mokojeHus: PU3UKOB HE OCTaBIISITh IOTOMKAaM Tpsi3-
HYI0 pabOTy BBISICHEHUS MPUYMH HALTUX 3a0JTy>KICHHM.

BcekpbiToe MHOM HenmoHuManue npuHuuna aecteus [IKM no mMakcBenoBckoi
UJiee ero NOCTPOEHMSI OKa3aJIoCh HACTOJIBKO 3ariayOJIEHHBIM B HEApa MPeapaccyaKoB
KJaccuyeckor (u3MKU (MIyIIMX HE TOJBKO OT HempodeccuoHanoB (usuku: Maii-
KeJIbCOHA M DWHINTEHHA), HO U, KaK HU CTPAHHO, OT €€ BEJIMKUX MPO(ecCHOHATIOB:
[Tyankape u Jlopenma, 4ro 70 MOUX MOJAM(UKALKNA CBETOHOCHOMW CXEMOTEXHUKU
[TKW HUKTO HE MOMyCKal JIa)Ke MBICIA O BO3MOXXHOCTH padOThI IeTeKTOpa d(upa Ha
addekrax 1-ro mopsiaka OTHOIICHUS V/c. DUHINTEHH 9acTO KJIajd Ha JOMATKH CBOUX
ornmoneHToB o CTO cnenyromum te3ucoM [10, ¢.336]: "Vowce 0o pabomvr Matixens-
COHa ObLIO XOPOULO U3BECHHO, YO 8 npedesax MOYHOCMU IKCNEPUMEHMA He HAOI0-
0anoCh GIUAHUSL OBUINCEHUSI KOOPOUHAMHOU CUCMeEMbl HA u3uiecKue A61eHus U, co-
omeemcmeeHHo, Ha ux 3axonul". Jlanpie DUHINTENRH mpoaokan "noOuBaTe" ommo-
HEHTOB KO3BIPSMHU CaMHX OMIOHEHTOB: "I"A. Jlopeny noxazan, umo smo Mmooicem
ObIMb 00BACHEHO HA OCHOBe €20 (POpMYIUPOBKU MAKCEENIOBCKOU Meopuu 80 8cex
CIYHASX, KO20A MONCHO NpeHeOpeub 6MOpbIMU CIENneHsIMU CKOPOCIU CUCmeMbl (m.e.
8 aghghexmax nepsozo nopsoka)". CnpamuBaercs, 3a4em JlopeHI| qaBan MoBOJ IS
TaKUX CHEKYJISIUI, 00palaeMbIX MPOTUB HETO Camoro?

U Bot, B 1960-x ronax mpocToi pycCKuil palMOMHKEHEP SKCIIEPUMEHTAIILHO T10-
Ka3bIBAaCT OLIMOOYHOCTh YIOMSIHYTBIX BBIIIE CJIOB DUHINTEIHA U TEOPETUYECKUX H3bl-
ckoB Jlopennia "smoxu mapoBo30B", korja Teopusi Makceia enié He Oblia TOHSTA TaK,
KaK Mbl €€ IoHMMaeM cerofHs. OIHOBPEMEHHO C 3THM 51 JJOKa3aJl U HEKOPPEKTHOCTH
npuéMOB DHUHINTENHHA, KOTOPBI KaK MHUHUMYM JOTaJIbIBICs, Korja (opMyIHpOBaT
npuBeAEHHbIE Bhile "HoBobI" 32 CTO B 1954-0M romy, 4to BCE nalieko HE TaK, Kak OH
npenmnoiarai B 1905-om rogy B cBoeit "anektpokuHemMatuke': "4 6vi1 meépoo yoexncoén
8 MOM, UMO HUKAKO20 AOCOMOMHO20 OBUIICEHUS He CYWecma8yem, U Mos 3a0aia co-
CMOSIA MOJILKO 8 MOM, YMOoObL cOYemanms 3mo 00CMOMENbCMBO C MeM, YMO U36eCH-
Ho omHocumenvHo Inekmpoounamuxku” [10, ¢.336]. la, B 1969-om romy, xoraa st SKc-
nepumenTupoBan Ha ITKI®, y MeHst BCE BBININENO COBCEM He 1o Diinmreitny. Ero
anekrpoknHeMarndeckas konueniws B CTO Tak u He nipeooiena aiekmpoounamuye-
CKOll cywynocmu Teopur MakcBesuia, COCTOSALIEH B:

- ACHMMETPUYHOCTH MPeoOpa3oBaHUil TOUEK 3pEHHs MPOTUBOIIOIOKHBIX HAOIIOIA-
Teneil (0coOEHHO B 3JIEKTPOMArHUTHOM MPOJOJIBHOM U TornepedHoM 3ddekrax on-
jepa, cM. 1.11.3.6 u 3.7y B OCHOBHOM TekcTe u padory [37, c.120-129));

- BBIJICJIECHHOCTH MHEPLIMAIIBHBIX CUCTEM OTCUETA U3 BCEX OCTAIIBHBIX [3];

- HEJIOKa3aHHOCTH OTCYTCTBUSI B ipupoe 3¢dupa [10];
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- IIO3UTUBHOCTHU ONBITOB JETEKTUPOBAHUS MHEPLUNAIBHO-KUHETUYECKUX PEAKIINI
sadupa MO MAKCBEIUIOBCKON ujee ycTpoiicTBa '"merekropa 3¢upa’" ¢ MOMOIIbIO
[IKU1' u IIKW? (cM. 1.3.7 B OCHOBHOM TekcTe U padory [37, ¢.152];

- COXpaHEHUH HEOOBICHEHHOCTH MEXaHU3Ma PacpOCTPaHEHHs CBETa (T.€. DIIEKTPO-
MarHUTHBIX BOJIH) B OTCYTCTBUM CPEJ, BCET/Ia COCTOSIILIMX U3 CMECH 3(upa U MHOXKe-
CTBa MHELMAJILHBIX YaCTHII, a B YCTOM BaKyyMe 0€3 4acTHIl — TOJIbKO U3 3pupa.

B HacTosiIeii KHUTE 51 BIIEPBBIC TOKa3bIBAI0, 4T0 yerpoiictso [TKU' Ha s¢dextax
1-ro mopsinka V/c He TOIBKO BO3MOKHO, HO M COOOIIAET KOJIOCCATbHYIO UyBCTBUTEIIb-
HocTh TTKM' K MHepLMaIbHO-KMHETHYECKIM PEaKIMsaM 3DHpa ¢ ABYMs OPTOTrOHAILHO
BzanmozercTeyromMu MCO,; n MCO), obpasyeMbIMU CBETOHOCHBIMH HPOJIETaMU
crienmanbHO pasHecéHHbIX ("'Tyma" u "obparHo") nyueit [IKM'. Dtu peakuunu B [IKU'
HACTOJIBKO BEJIMKH, YTO MO3BOJISIFOT MOCTPOUTH MPOCThIE (hPa30METPUUYECKUE CAMOHA-
CTpauBaroOIlMecs HaBUTallMOHHBIE CHCTEMbI, KOTOpble OyJIyT BbIJaBaTh HAIlpaBJICHHE
BekTOopa V' ckopocTu 3eMii OTHOCUTENBHO 3(Hpa ¢ TOUHOCTHIO, HE YCTYTAroIei Tou-
HOCTH COBPEMEHHBIX 3JIEKTPOHHBIX T'MPOCKOIOB, HO MPEBOCXOSIIEH UX CTaOMIIBHO-
CTBIO IPUBSA3KHU K HAIPABJICHUIO MUPOBOTO BEKTOPA, BOBMYTUTH KOTOPBIN HE B COCTOS-
HUM HUKaKasi BHEIIIHSS CHUJIa HU T€0—, HH JIaXKe T'eJIMO-KOCMHUYECKOT0 MacIiTaoa.

B cBere ckazaHHOTO s 3aBepuly 310 IIpuioxkeHue M3I0KEHHEM HIEU DIIEK-
TPOHHOM HaBUT'ALIMOHHOW CHCTEMBI, CHOCOOHON CaMOHABOJIUTHLCS HA HAIpaBJICHUE
MHUPOBOIO BEKTOpa V, NEeTEKTUPYEMOI0 YCTPOMCTBAMU CKaHMPOBAHMA JTy4eH 2| U
1, TIKU' (B paBHOCHrHANBHBIX 30HAX CBOMX 45°’-HanpaBnenuii Ha BexkTOp V) B
JBYX TUIOCKOCTSIX 36MHOW MOBEPXHOCTH: TOPU3OHTAIBHON (CKAaHUPYEMOH yriaMu
() ¥ BepTUKaIbHOHU (ckaHupyeMmol yriamu ). B pexxume "3axBara" HampaBiieHUs
Ha BEKTOp V 3Ta HaBUraluMOHHAas CUCTEMa CTAHOBUTCS JKBUBAJICHTHOW I'MPOCKO-
IINYECKOW CUCTEME B TOM OTHOILIEHHM, YTO OHA YACPKUBACT COHAIIPABICHHOCTD C
BEKTOpoM V' mpu mr0ObIX MaHEBpax MOABMXKHOIO OOBEKTa, COJEPIKALIEro 3Ty
cucremy. [IpeanonoxuTenbHoil cTaOMIBHOCTH BEKTOpa V' MHEpHHambHOro abco-
JIOTHOTO JIBH>KEHHSI 3EMJIM OTHOCHUTEIIBHO CBEPXIIPOHULIAEMOI0 3(upa MOXKET IO-
3aBUJI0BATH JIF0OAs] BEKTOPHAs XapaKTEPUCTHKA U3BECTHBIX /10 CUX MOP HAYKE 3€M-
HBIX U OKOJIO3EMHBIX SIBJICHUM NpuUpoabl. JInHenHas ['anaktudeckas ckopocts Fr
MOCTYNATEIBHOTO KBa3UMHEPIIMAIBLHOTO ABVKEHHS HAlleW ['alakTUKM Kak Lesoro
u3ydeHa ci1abo, HO TO, YTO OHA pealibHa U U3MEPSIETCS] COTHSAMU KM/C — 3TO KOC-
BEHHO CIIeAyeT U3 KcrepumentoB Ha [IKM” Mumnepa 1920-X rooB ¥ MOHX, B 4a-
CTHOCTH, M3 OIMCAHHBIX 371ech n3Mepennii Ha ITTKU' u TIKI®.

VYipaVie Vip=Wip

PCHB
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Puc.I1.14. [IpuHuunuanpHas cxemMa 3(pUpOAMHAMUYECKONH HaBUTALMOHHON CHCTEMBI,
CaMOHABOJAIICHCSA pEBEPCUBHBIMK JBuraressiMu Jl, m [lg Ha HampaBileHHE MHPOBOTO
BCKTOpa Vv CKOpOCTH 3eMIu OTHOCHTEIBHO HCIIOABHUXKHOI'O 3¢)Hpa n I/I3Mepﬂ}01L[eI>'I €ro
MOy Ib [V1=(V o +V e )

191 2° — CBY-nocubie rieun [TKU', camooprerTHpytommecst nozt yryiom 45° K TOpH3OHTATEHOI POSKIEH V=V,
BeKTOpa } Ha III0CKOCTh MPOKAYKH (CKAHUPOBAHYIS) 3TOrO T[IKI' Broms 3MMYTAIBHOTO YITIA (p BIIOJIb JIMHAM TOPH30HTA;
1P 1 2P — cBetonoCHBIe MICUn TTKH, CaMOOPHUEHTHPYIOIIUECS TOJT YTIIOM 45° rions BEPTUKANBHON NPOEKIMH Vy=V oo
BekTOpa b Ha II0CKOCTh POKAYKH (CKaHnpoBars) s1oro [IKM' Boms TaHraxHoro yria B BepxHeii monycdeps! HeGa;
3 u 4 — azoMeTprUUYecKHe MUKPOCXEMHBIC TUIAThI  OIPEIC/ICHUs PABHOCHTHABHBIX HarpasieHuii (PCH;)
HKI/II(p TOPMBOHTAILHON U HKI/IIB BEPTUKATHLHON IIIOCKOCTEN MPOKAYKK (CKaHUPOBAHWIS), OTHOCHTELHO
KOTOPBIX M3MEPSIOTCS aMIUTHTYbI cMeIeHns A4, THTEp()EPEHIIMOHHBIX MOJIOC B 3TUX IUIOCKOCTSX,
OJTHO3HAYHO OMPENEISIIONINE MPOESKIIUU, COOTBETCTBEHHO, Vy H Vy uckomoro Bektopa V; 5, 6 —
ONOpHBIE CUTHAIIBI (a30BBIX IETEKTOPOB; 7 — CyMMa OPTOTOHATBHBIX MPOEKIHIL | V]=(F7, otV an) ™
Ha BcTaBKax a) i 6) IIOKa3aHbI CHTHAJIBI C OPTOroHaTbHEIX Tied IIKU' ropusoHTansHoil 1 BepTH-
KaJTbHOM IUTOCKOCTEH CKAHMPOBAHHS B HHTEpBalIe yrioB mpokauku 0<A@<90° i 0<AP<90°.
OneHuM 3Ty CKOpOCTb. MUJLIEp U3 CBOMX M3MEpeHHi "3¢upHOro Berpa’ Brep-
BbI€ YKa3aJl HampaBjeHue BeKTopa V Ha Touky amekca (B co3Be3auu Iepkyneca), a
OHA HAXOJIUTCS B BEpIIMHHOW yacTh CeBEpHOro Modylmapus, T.€. B IOYTH NEPIECHAN-
KYJISIPHOM K JKJIMIITHKE HarpasieHud. M3mepenus Muiuiepa fanu BeJIMYuHy TOpH-
30HTAJBHOM NMPOEKIUH BekTopa V' B nHTepBaine 6<V.,, <12 xw/c (0T4ero Ux U NOCUU-
tan  "orpunarenbHbiMu'). OJHAKO, S YBEPEHHO YKa3al 37ech Ha (PU3UKO-
MaTeMaTtuieckyro 40-kpaTHO 3aHMKaroNIyo ommoKy dopmyisl (33) MaiikenbcoHa,
KOTOpo# monb3oBaicss Muep. [locne ucnpasnenus: ommO0Kk 00pabOTKU TIPaBUITh-
. 2
HBIX n3Mepernii Musuiepa Ha ero [TK™ mbl momydaem B 40 pa3 Gosblie cCKOpoCTH
(JU1s1 TOPU3OHTAIBHOM MTPOEKLMHU BeKTOpa ¥ Muiuiep nory4ui1 3Ha4eHUs1 B UHTEpBaJIe
240<V,, <480 xm/c, kak 310 BunHO U3 puc.Il.13).
OmnucaHHbIe 371eCh MOU TIPSIMbIE H3MEpeHuss MOAyJs | V], KOTOpbhIe TOTYYCHBI
. 2
Osmarogapsi mpoctpancTBeHHOM opueHTauuu 1wied [IKM® Ha Touky amekca, nanu
|V|=600 xm/c (cMm. puc.I1.12). 3Hauur, eciau JUHEHHAs CKOPOCTh 3€MJIM, B COCTaBE
BpAIIaTeIbHOTO JIBI)KEHUS | 'alaKTUKM JISKUT B TUIOCKOCTH ["anmakTuku u Obuia or-
penenena B nepBoii nmojgoBuHe 20-ro Beka BenuduHON V3 ~250 km/c, To 0OHapy-
KUBaeMasi B MOMX M3MEPEHUSIX BEITUYMHA MTOJTHOTO Moyt BekTopa |V]=600 xw/c,
OyJlydy OPUEHTUPOBAHHOM MOMNEPEK MIOCKOCTH ["anakTuku (B CTOPOHY CO3BE3/Us
['epkyneca), H1ODKHA COCTOSATh M3 T€OMETPUUYECKOW CYMMBI JBYX JIMHEHHBIX CKO-
., 2 2 \172 2 12 N2
pocreit |Vi=(V'3r+V7) *, oTkyna cnemyet onieHka Vi=(|V|—V"5.r) =500 xm/c.
0
S yxe otmeuan Beliie, 4To U3MepeHnss Muiuiepa, mpoBOAMMBIE Ha Napajuienu 42
CI, nany 2-KpaTHbIM JMHAMUYECKUN TUANIa30H U3MEHEHUSA Vo, IPU CYTOUHBIX U3ME-
PEHMSIX TOPU30HTATIBHOM MPOEKIMH Vi, BeKTOpa V' (cM. [14] 1 puc.l.14), a y mens Ha
0 o .
napayienu 55,8 CIHI — 3,5-KpaTHblil TMHAMUYECKUN JHUana3oH CYTOYHOIO M3MEHE-
Husl. Kak TObKO 3T0 ObUIO MHOM OCO3HAHO, S TIOHSUT €IE O/IHY MIPUYHHY TOTO, IIOYEMY
TaK BEJIMKA 'HEBOCIIPOU3BOJMMOCTD' ONBITOB THIA MalKelIbCOHA — HA Pa3HbIX MIAPO-
TaxX CyTOYHBIE Mepernajibl HAOII0AaeMbIX MPOEKIMA BEKTOpa b Ha IJIOCKOCTH MpoKay-
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ku [IKM HacTonbKo pa3avyHbl, 4YTO BO3MOKHBI MHOTOYACOBBIE MIPONAJaHNsl FAPMOHU-
yeckoro curHania [IKM B mrymax B TedeHnn CyTOK.

CrpemiieHre U30aBUTHCS OT CITy4alfHOCTEHN Takol "HEBOCIPOM3BOIUMOCTH" OIThI-
TOB CTaJIO OJJHUM U3 MOOYIUTEIBHBIX MOTUBOB K pa3paboTKe Takoro "aerextopa 3¢u-
pa", KOTOphIi OBl y BCEX Ja)Ke HE3aIauWIMBbIX SKCIIEPUMEHTATOPOB BCErA MOKa3bIBal
ObI O/IHY U Ty e ckopocTh V "adupHoro Berpa" B mo00e BpeMsi CyToK. S mpuHsiics 3a
pa3paboTKy mnpubdopa 3MOXU PaTUONIEKTPOHUKH JJIsl JOCTOMHOM pean3aiu UeH
MakcBeria mpoeTeKTUPOBaTh A0COTIOTHBIE peakiyu 3gupa (a He UX MPOEKIMOHHYIO
4acTh, KOTOpas BOT yxke 100 neT croxacTuzupyer J00bIBaEMbIE IKCIIEPUMEHTATOPAMU
CBeIIeHMsI O peakuusix dhupa). Yxke mpu nepBoi mpopaboTKe MpoeKTa 3TOro mpruoopa,
KOTOpas ObL1a pepBaHa MPOTHUB MOEH BOJIM) CTaJIO SICHO, YTO OH MOXKET CTaTh, KpOMeE
TOTO, MIPUHIUITAAIEHO HOBBIM HABUTAIIMOHHBIM YCTpoiicTBoM. Ho m3o0perenus u ot-
KpbITHsL, KoTOpble "monpbBam ycron" CTO wm Obun "HampabieHbl NpoTUB" DWH-
LITEMHA, BBI3BIBAIA Y PYKOBOSALIEH M HANPABISIOIICH CHJIBI HAIIEd CTPAHBI TOJIBKO
NPECIICIOBaHUE UX aBTOPOB.

[IpuHuMnuanpHas cxema JAETeKTOpa HAIpPaBIIEHUS W MOJHOTO MOJIYJIA CKOPO-
ctu "a¢upHoro Berpa" mpuBeneHa Ha puc.Il.14. OqHOBpEeMEHHO OHA MOXKET pac-
CMaTpUBATbCA Kak 3(pUpoJMHAMUYECKash HABUTAllMOHHAs CHCTEMA, MCIOJIb3YIOIas
B KA4ECTBE CEHCOPOB COHANPABICHOCTH ¢ BekTopoM V mapy ITKH', neiicTByromiux
B OPTOTOHAIBHBIX TUIOCKOCTSIX JAPYT OTHOCUTENBHO JIpyra {B PAaBHOCHUTHAJIBHBIX 30-
Hax cBOMX 45’-HampaBiIeHHil K COOTBETCTBYIOIINM MPOEKIMSIM BEeKTOpa F OTHOCH-
TenbHO cBoux "cBeroHocHbIX" (CBY-mHocupix) mieud 1°12° u 1P12P) B TOPU30H-
TaJabHOU () U BepTUKAILHOU ([3) MIIOCKOCTSAX 3€MHOM MOBEPXHOCTH. JTa CXema Ha
mByx I[TIKH' (t.e. Ha mByx nHTepdepoMerpax 1-ro mopsika mo V/c) Gbu1a MHOI pas-
paboTaHa U pealn30BaHa Ha BEICOKONPOHMIIaeMbIX (Ha ocHOBe CaTiOs, €, 3 /7, =256)
MOJIOCKOBO-KOaKcuaabHbIX JuHUSX CBY-nuana3zona Ha yactote 3 /7y u cxeMoTeX-
HUYECKH BBINOJIHEHA B BUJE JABYX (ha30M3MEPUTENIbHBIX MMEeYaTHBIX IUIAaT, HA KOTO-
poix pasmemanucsk IIKHA' ¢ reomerpudeckoii amunoit ey L;=L,=25 cu. B xaxmom
mwieye CBY-curnan "tyaa" pacnpocTpaHsuics 1Mo MOJIOCKOBOM JIMHUM, 3alI0JTHEHHOU
matepuanom CaTiO; (c €,,=255), a "oOpaTHO" — MO OTPE3KY KOAKCUATLHOW JIMHUHY,
3aMOJTHEHHOM TUANIEKTPUKOM U3 (hroporacta (¢ €,=2,5) mpu HACTOJIBKO YBEJH-
YEHHOM JIMaMEeTpe LEHTPATbHON KUJIbI, YTOOBI MOJYYalIOCh COIJIACOBAHUE BOJIHO-
BBIX CONPOTUBIICHUH JIMHUN Ha QToporacte U Ha ocHoBe CaTiOs.

K coxanenuro, nmoiaHyr cOOpKYy MakeTa HaBUTAIMOHHOW CUCTEMBI C PeBeEp-
CUBHBIMM JIBUTATEISIMU B PEKHUME PEATIbHOTO CAMOHABENICHHSI KypCOBOIO W TaH-
raxxHoro kananos Ha PCH,, u PCHg noBectu 10 3aBeplieHus 1 arpodanuy He yaa-
aock. B 1974-om roay Bce ycTpoicTBa, CBSI3aHHbBIE C UCCIENOBaHUSIMU dpupa, py-
koBoAcTBOM OHUDXU Obutn y MeHs KOH(UCKOBAaHBI, a 51 ObLI YBOJIEH 3a Hapy-
HIEHHE TEMATUYeCKON JUCIUIUIHHBL 9-r0 CekTopa, B KOTOPOM TOraa padotai. Ar-
poOaiusi CUCTEMBbI BBIHYKJACHHO OKa3ajlach YaCTUYHOM M OblIa IpepBaHa Ha CTa-
A TIOJIYUYECHHUSI Ha KaxJOM IuUiaTe [IKU' curnanos "pa3HOCTHBIX" KaHAJIOB IS
OCYIIECTBJICHUSI CAMOHABE/ICHUS OPTOTOHAJIBHONW COOPKHM ATHX IUIAT Ha BeKTop V
PEBEPCUBHBIMU JIBUTATEIISIMHU.
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Puc.I1.15. CyTouHble 3aBUCHMOCTH OT MECTHOTO BPEMEHH (fyecry) MAKCUMATIBHOUW PA3HOCTH (ha3 MEXITy
CHrHANaMH OpTOroHanbHeIX wied [IKM', paGoraromero va CBY Ha uactore 3 /7Y, H3MEpEHHbIE B HIOHE
1974-ro ropa: 1 — usmepennan Ay, (tyeern )= [AY|(tyecrn)—AWY 1 (fueern.) lrop. TPH TIPOKAUKE IJIATHI TOPU30H-
TalbHOTO  KaHaja B  TOPU3OHTAIBHOW  IUIOCKOCTH; 2  —  U3MEPEHHAs AW yepr (tueern. )=
[AY|(tyecrn.) =AW | (fyecrn.) Jsepr. TIPY TIPOKAUKE TIATHI BEPTHKATLHOTO KaHalla B BEPTUKAIBbHON riockocTH. [la-
pamerper [IKU'": Li=L,=25 cm; A=10 cm; Ag, rryma =255 A€ nogpariio™=2,5. Oy — ITyMBI MOHX KW' u pazomer-

POB; YIIIBI (9, U [3,, COOTBETCTBYIOT BBISIBJICHHBIM aMILUIUTYIaM pa3HOCTH a3 Ay, rop. B AW . gepr..

@da3pl CUTHAJIOB 'Pa3HOCTHBIX" KaHAJIOB TOPU30HTAIIBHON W BEPTUKAIBHOMN
MJIOCKOCTEH U3MEPSIIUCH MPSAMBIM PAJIMOTEXHUUECKHUM CITOCOOOM ¢ TTOMOIIBI0 (a-
30MeTpoB. COOTBETCTBYIOIIKME Pa3BEPTKH Pa3HOCTH (Pa3 B yKa3aHHBIX KaHajax,
CHSThIE BPYUYHYIO, IMOKa3aHbl Ha BCcTaBkax a) u 0) Ha puc.Il.14. Cnasa bory, uro
COXPaHWIUCh MPEICTABIISIIONIME HAYYHBIA MHTEPEC CYTOYHBIC 3aBUCHUMOCTH MAK-
CHMAJIBHBIX PasHOCTEH a3 AW, rop (fueern.) B AWy sepr (fueern.) CBU-curnanos (B ka-
KOW-TO Mepe aHaJIOTUYHbIC aMILIUTyAaM AA,, cMemeHuss HHTepEepeHIIMOHHON
KapTUHBI [IKU' co cBeTOBHIMHU HMCTOYHUKAMU), KOTOpBIE JECHCTBYIOT B OPTOrO-
HambHBIX Iieyax IIKM' TOpM30OHTANIBHOrO ¥ BEPTHKANLHOTO KAHAIOB (CM.
puc.IL.14): Ay op =(AYI=AWY Drop.; AWrepr =(AW|—AWY | )pepr.. ITH 3aBUCUMOCTH, TIPEJI-
craByiecHHbIe Ha puc.Il.15, okazanuch B3auMHO OOpAaTHBIMHM, KaK M MOXHO OBLIO
0XHUJIATh I OPTOTOHAJIBHBIX MPOEKIMKA BEKTOPA V' ¢ HEU3MEHHBIM B TEUEHHUE CY-
TOK MOJIyJI€M, HO 3aKOH CJIOKEHHUs (a3 OcCTajics HEUCCICAOBAaHHBIM MHOW Ha-
CTOJIBKO JICTAJIbHO, YTOOBI TI0 HUM MOKHO OBIJIO TTIOCTPOHUTH CYTOYHBIM X0/ MPOEK-
uuii Bexkropa V. Jleno B ToM, 4TO TpaJWLIMOHHAsI CyMMa MU3MEPEHHBIX Pa3HOCTEU
¢a3 B OPTOTOHAIBHBIX KaHAJaX OMUCAHHBIX BBIIIE [IK1', kak jerko BUAETH U3
puc.Il.15, mouemy-To HE CoXpaHseTCsl B ropa3/io OOJbIIMX MacITabax, 4eM MOXK-
HO OBLIO OBl OOBSCHUTH MOTPENTHOCTSIMU M3MepeHui. UTo Jenath ¢ STUMH 3aBU-
CUMOCTSIMH JAJIBIIE, OCTAJIOCHh HE BBIICHCHHBIM.

DaKTUYECKH, ITUMU DKCIEPUMEHTAMU 3aBEPIIMIACH MOS AEATEIBHOCTDH I10
AKCIEPUMEHTAIbHOMY HCCJIE0BaHUI0 A(DUPOJUHAMUUECKUX SIBJICHUU MPUPOJIBLI B
nabopatopun PHUDXU B r. O6HUHCKe. S Hanesncs n300pecTu JETEKTOP MUPO-
BOI'0 BEKTOpPAa CKOPOCTH 3e€MJIM OTHOCHUTENIBHO 3(Hpa, KOTOPBIN MO MPEANoIoxKe-
HUIO JTOJDKEH ObLIT 00J1a71aTh BRICOKON CTaOMIIBHOCTHIO U3MEPSIEMOTO HAPaBICHUS
V' B kocMuueckoM npocTpaHcTBe COTHEYHON CUCTEMbI, U B 3TOM OTHOIIIEHUU CMOT

63



ObI 3AMEHUTH TOPOTHE U KaNPHU3HbIE MPUOOPBI-THPOCKOIIBI. 3aKphITHE padoT ObLIO
CTOJIb CKOPOTEYHBIM, YTO 1 HE YCIEJ COOTBETCTBYIOIIUM 00pa30M BBISIBUTH IPUH-
UM 00pabOTKM CYTOUHBIX (pa30BbIX 3aBUCUMOCTEM, NMpeAcTaBieHHbIX Ha puc.Il.15
KpUBBIMU 1 M 2, B TEPMHUHAX M3MEPAEMBIX UMHU NPOEKUUH Vg U Viyepr, CKOPOCTH
3eMild OTHOCHUTEIIbHO 3upa B KOCMOCE

HecmoTpst Ha 3TO MOXHO CIEaTh BBIBOJI, YTO PEArMpOBAHUE CBY-TIKU' Ha
3¢up, KAUECTBEHHO aHAJOTUYHOE C MOMMH OIBITAMU HA ONTUYECKUX MHTEpGEpo-
MeTpax Tuna MaiikenbcoHa, UCTIPABUBIIMMH OUIMOKK M3BeCTHOU (opmynbl (33)
MaiikenbcoHa, YKa3bIBa€T HA CO3/JaHHBIA MHOW KOMIUIEKC MPUOOPOB ONTUYECKOTO
U PajloMaINa30HOB, YBEPEHHO (nMO3umueno) 4yBCTBYIOIUX peakuuio 3dupa Ha
a0COJIIOTHOE MHEPIUAIbHOE JIBUKEHUE 3eMJIM B KocMoce. BrisiBisiemas npu 3Tom
CKopocTh monyumnachk nopsaka 600 kw/c (a e 5+10 xm/c, Kak B ONBITaxX THUIIA
MalikenbCcoHa, BBIMOIHSABILIUXCS JO MEHS ), YTO HAXOJIUTCA B pa3yMHOM COTIJIACUU C
COBPEMEHHBIMH ACTPOHOMHUYECKUMU HAOJIIOACHUSIMU "OTHOCUTENIbHBIX " TBUYKEHUN
Hamier ['anakTuku B 3BE3MHOM cucteMme Bceenennou. [1oaTtomy s nMer0 MOpalibHOE
IIPaBO 3aBEPIIUTh 3Ty padoTy yTBepxkiaeHueM, urto 400-neTHee 3a0iyxAeHUE OT
["anunes 06 oTCyTCTBHM B MpuUpojie (HEHAOII0/1aeMOCTH) a0COMIOTHBIX JBHKEHUH,
u 100-netHee 3a0myxaeHne OT DUHIITEHHA O HE3BIOIEMOCTH KMHEMATHYECKOTO
"MNPUHIUIIA OTHOCUTEILHOCTH" B PENSATUBUCTCKOM M KBAaHTOBOM (hU3MKE, HAKOHET],
HKCIIEPUMEHTAJILHO OIPOBEPTHYTHI.

Taxum o0Opa3om, peanbHOCTh U NPUHLHUIIKATBHAS HAOIIOAAEMOCTh aOCOMIOT-
HBIX JIBIKCHUHM KaK U abCONIOTHOCTh BCSIKOTO CYIIECTBOBAaHHUS B CyOCTaHIMAIIb-
HBIX Henpax (00BATUSAX) F3(PUPOIUHAMUYHOTO Tenna AOCooTa SBISIOTCS Anb(oi
u OMeroii BcesIeHCKOro ObITHS BOOOIIE.
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