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BO3MOXKHOCTHU SKCIIEPUMEHTAJIBHON
ITPOBEPKIN PEAJIBHOCTHN SBEPETTUNYECKOI'O
MHOI'oMmnPumn4d

Borpoc 0 BO3MOXKHOCTH SKCIEPUMEHTAJILHON MPOBEPKH SIBISIETCH JIJI JIIOOOM
CUIIOTE3bl OJIHUM U3 KJIOUYEBBIX JJIsl IIPU3HAHUS €€ CePbe3HOCTU B PaMKaxX CyIIie-
CTBYIOIIEH TTapaurmMbl. VIMeHHO HEOIHO3HAYHOCTD U HEOIPEIEIEHHOCTH B 9TOM BO-
1poce, MPUBOJAIIAS K OTCYTCTBUAIO METOIOJOTUIECKN YOETUTETHHOIO «PEITaioiero
SKCIIEPUMEHTAa», BILJIOTH JIO HACTOAIIEr0 BPEMEHU BBHITECHSET 9BEPETTU3M, YTBEPK A~
IOINI PeabHOCTh MHOT'OMHUPHUsI B paMKaxX reoMeTpurn MHUHKOBCKOTO U «KJaCCHYIe-
CKOI» KBAHTOBOM MEXaHWKHN, C MO (DU3UIECKOrO MO3HAHNAA B 001aCTh (PU3NIECKOi
sepol ([8], [5], [3], [2]). B emg Gosee coKHOM MOIOKEHUN HAXOJUTCS IBEPETTHUKA,
KOTOpAas MOCTYIUPYET CYIIeCTBOBaHNE (DUBUIECKIX MUPOB CO CBOUCTBAMU, OTIUYA-
IOIIAMHUCSA OT MHPa reoMeTpun MuHkKoBckoro. Pamee ObLia IPEeIIPUHATA ITOILITKA
OCYIIECTBJIEHUS SKCIIEPUMEHTAIBHBIX PAOOT B 9BEPETTUKE € UCIIOJIb30BAHUEM OITBITA
srerryatanun MKC [6, 7). Oxnako sra pabora (ocTaBruasicss M0 HE3aBUCSIIUM OT
aBTOpa NMPUIMHAM HE3aBEPIIEHHON) OTHOCUTCS He K (DU3NIECKOl, a K MICHXOJIOI]-
qecKoil cepe u MOTOMY He MOXKET MPETEHJI0BATh Ha YOEeIUTeIbHOCTD st (Du3u-
koB. B monorpadbun A.K.I'yma, mocssiimeHHON MaTeMaTHIeCKUM BOIIPOcaM 00OCHO-
BaHUs (PU3MIECKOIO MHOTOMUPUS, CPEJIN Pa3HOOOpa3HbIX BapuanToB My/ibTBepcyMa
paccMOTpPeH CJydaid, KOTJia B HEM CYIECTBYET «IIPYKUHHOE ITPOCTPAHCTBO-BPEMSI»,
KOTOPOE MOYKHO 0OPa3HO MHTEPIPETUPOBATH KAK CJIOUCTYIO CTPYKTYDPY, B KOTOPOit
YeTBIPEXMEPHBIE CJIOM HABUBAIOTCS HA OCh MsiTUMepHOro muauHapa [2, ¢.101]. Tus
9TOTO CJIydasl IPU OMPEIEIEHHBIX JOMYIEHUIX ObLIN PACCMOTPEHbBI YCJIOBUS, M03-
BOJISIIONINE «ITOKUHYTH YeThIpexMepHyIo BceesleHHyI0 u BBIATH BO BHerrHee ['urrep-
npocrpancTBoy |2, ¢.107|. Ilapamerpsl Tejia, criocoGHOrO K TaKUM II€PEMENIeHUsIM,
JIOJIZKHBI YJIOBJIETBOPSITH HepaseHCTBY [2, ¢.108]:

e < 2m\/5, (1)

e e — 3apsL 3JeKTpoHa, pasHblil 1,6 107 Ki, m — macca Tena, (¢ — mocrostHHAS
Tarorenust, papHas 6,67 - 10711 Hym? /x2?. JlanHoe HepaBeHCTBO SABJIAETCS pas3Mep-
HBIM, a OTOMY JJjIsi VI0OCTBa aHaJM3a IIpeodpasyeM ero B Oe3pasMepHyio (hopMmy,
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pazaesuB 0be YacTu Ha 3apsJi 3JIEKTPOHA. Y UATBhIBas, 9To € < 1, ToJIydIum

Cu > 2VG 2)
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[Toygennbiit TakuMm obpazoMm Kpurepuii I'yiia xapakTepusyeT cTeleHb IT0IBUKHOCTHI
11pobHOro Teta B sgToM usMepenunn. Ipu Gu > 1 npobHoe Tes10 ¢CBOOOIHO IepeMela-
eTCsl B TPAHCBEPCAJbHOM HAIPABJIEHUHM U CIIOCOOHO BHEIPOCTPAHCTBEHHO (C TOYKH
3peHUs HAOJIOIAaTe sl YeThIPEXMEpHs ) IePEMEIIAThCA Ha 3HAUNTEIbHBIE PACCTOSHUST
B 9TOM IPOCTpaHCTBe. Kcm paccMoTpeTh deThIpexmMepre Kak mpocTpaHcTBo MuH-
KOBCKOI'0, TO 3TO O3Ha4aer (IpU PaccMaTPUBAEMOIl TOMOJOTUU TISTUMEDHS), UTO
IpOOHOE Tejo OyIeT CIOCOOHO IepeMeIaThCsd TaKUM 00Pa3oM, 9TO HPHU KayKI0M
caBure A, TpaHCBEPCAJIBHOM K HAIIPABJICHUIO HABUBKU YETBIPEXMEPHBIX CJIOEB, OHO
OyaeT moJydaTh OJMHAKOBBIE IPUPAIEHUs] BCeX YeThIPEX CBOUX KOOPIUHAT, paB-
HbIe JJINHE BUTKA YETBIPEXMEPHOTO CJIOsI B JAHHOW OKPECTHOCTH MCXOIHON TOYKHU
nsiTuMepusi. THbIMU cioBaM#, IPOOHOE TeI0 OYJIeT «CKaKaTh» W B IIPOCTPAHCTBE, U
BO BPEMEHM HellpeJIcKa3yeMo JIJisi deThIpexmMepHoro Habsogaress. C 3KCIepuMeH-
TaJbHOW TOYKU 3PEHUs YK€ IPHU IIePBOM CKadKe TeJI0 MCUEe3HeT U3 JAHHOU TOYKU
pocTpancTBa MUHKOBCKOI'O U MOXKET OBITh OOHAPYKEHO JIHOO B IIPOIILIOM, JUOO B
OyIyIeM U B APYyroi MpOoCTPaHCTBEHHON Touke. Ecam pagumyc KpUBU3HBI YeThIPEX-
MEPHOI CIMpasIi JOCTATOUHO BEJUK (YTO COOTBETCTBYET CJIabbIM MDABATAIIMOHHBIM
[OJIIM ), TO W PACCTOSIHUE, Ha KOTOPOM MOXKHO OyJjeT 0OHApY:KUTh IPOOHOE TeJIo,
OyIeT BEJIUKO — KOCMOJIOTHMIECKOIro Mopsiaka. VI st JOCTUKEHUs «IeMOHCTPAIIN-
OHHOTO 3P heKTay HYKHO UCIOIH30BATH (PU3UYECKHe ITPOCTPAHCTBA BOJIM3M TaKUX
00bEKTOB, KaK HEHTPOHHBIE 3Be3JIbI U YePHBIe JbIPhbl. OTHAKO 1 caM (PaKT HCIes-
HOBEHMs ITPOOHOT0 Tejia cTasl Obl yOe uTeIbHBIM JT0Ka3aTeIbCTBOM CYIECTBOBAHUS
GHU3NIECKOTO0 MHOTOMUIPHSI.

PaccmoTpuM KosimdecTBeHHBIE XapPAKTEPUCTUKU MTPOOHBIX TeJ ¢ TOYKHU 3PEHUsT
kpurepust ['yia. Cam aBTOp HIeH KPUTEPHsT KOHCTATUPYET, UTO TpaHCBepcabHOe
JIBUKEHNE He MOXKeT ObITh Peaim30BaHO, ITOCKOJIBKY B COCTAB MPAKTHIECKHU JI0O0T0
resa (a B pusnyeckoe MpobHoe 063aTeIbHO ) BXOJAT 3JIEKTPOHBI, & OHU [TPUBEIEHHO-
My HEPABEHCTBY He YIOBJIETBOPAIOT. JleficTBUTEIBbHO, 15T 9JIEKTPOHA, TOKOSIIEroCst
B abopaTopHoii cucreme orcaera (m = 0,91-1073 x2), umeem Gu = 10-10717 | uro
JIeHCTBUTE/IBHO BeChMa JIaJieKo oT 1 U, cjiegoBaTe/bHO, OT BO3MOXKHOCTH TPAHCBEP-
cajpHOro JBukeHus. O1HaKO 09eBUIHO, UTO KpuTepuii ['yiia comepkuT napamerp, a
UMEHHO — MacCy, KOTOPBIH MOKET U3MEHATHCA (M BECbMa 3HAYUTE/IBHO) [IPH JIBUKE-
HIU TTPOOHOTO Tejla OTHOCUTEIBHO JTaO0PATOPHON CHCTEMBI OTCYETa CO CKOPOCTSIMH,
OamsKIME K cKopocTH cgeTa (¢ = 3 - 108 m/c). B cooTBercTBUM ¢ pesIiTHBUCTCKIM
COOTHOIIIEHNEM JIJIsT MACChI OIPEIEJTUM CBSI3b MEXKJY CKOPOCTbIO V U 3HaYeHHeM
kpurepus ['yia. DiemeHTapHble IpeoOpa30BaHUS IPUBOIAT K BbIPAYKEHHIO:

e
V=c 1—€2G—°u2. (3)

B coorBeTcTBUN € TTOyYEHHBIM COOTHOIIIEHUEM CKOPOCTH, HEOOXOIUMast JIEKTPOHY
JIJIST TIOCTUXKEeHMs 3HadeHusI Kpurepus ['yiia, paBHoro 1, Oyzer paBHa:

V =cy1-0,86-10-32 (4)
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[TpuHIIUIIMAILHO BayKHO, YTOOBI MOy YeHHAs OIIEHKA HE TTPEBbIIIAIa YCTAHOBICHHBIHT
paHee BEPXHUI IpeJiesl CKOPOCTEH Tesl ¢ OTJIMIHOW OT HYJIsT MacCOW MOKOsI, TTOPOXK-
JIAeMBIil CYIeCTBOBAHUEM TLIAHKOBCKOIO IIPeJiesia JJIMHbBI («KBAaHTa IPOCTPAHCTBAY
Ip =1,62-1073% M), orpaHMYUBAIONIETO JIOPEHIIOBO € COKPAIeHHe MTPU TIPUGIINzKe-
HIUU CKOPOCTH TeJjia K ¢BeTOBOM. Jljist asiekTponHa sror npesen paser ( 6, ¢.63]):

V =cy1—-0,17-10~%, (5)

Kak BujHo u3 cpasaenus Bbipazkenuii (4) u (5), B JaHHOM ciiydae TpeOyemasi CKO-
POCTB RJIEKTPOHA BIIOJIHE JlonycTuMa pusntdecku. OrieHKa MacChl 9JIeKTPOHA TIPU €ro
CKOPOCTH, PACCUMTAHHON U3 cooTHOMmIeHUs (4), naer Besuuuny m, = 9,8 - 10715 ke,
YTO TaKKe 3HAYUTEIHHO MEHbIIE IIJIAHKOBCKOH Macchl mp = 2,18 - 1078 xe.
AHau3upyst MoJydeHHbIe Pe3yIbTaThl, MOKHO C(OPMYIMPOBATH OJHY U3 Me-
TOJUK TOCTAHOBKH SKCIIEPUMEHTa JIJIsi JI0KA3aTe/IbCTBA PEAJbHOCTUA (DUBUIECKOTO
MHOTOMUPUS. JKCIEPUMEHT JOJIZKEH COCTOSATH B HAOIIOIEHUN YCKOPSIONIETrOCsT 3JIeK-
TpoHa. [Ipu J0cTHKEHIN UM CKOPOCTH, PACCYUTHIBAEMOIi 110 (4), 3JIeKTPOH JO0JZKEeH
UCY€e3aTh U3 HAIEro ITPOCTPAHCTBA, YHOCS ¢ COOOI U SHEPIUIO, U UMITYJILC, T.€. He T10-
POXKJIasl JTUBHS BTOPUYHBIX YaCTHUIl. TeXHUUeCKUe TapaMeTphbl KPYITHERIITNX YCKOPH-
TeJiel 3JIEKTPOHOB €IME JAJeK OT TPeOYeMbIX JIJIsi TIOCTAaHOBKHU dKCIIepuMenTa. Tax,
Crandop/ickuii JTMHERHbI yCKOPUTEIb, JJIMHA KOTOPOro cocrasiger 3,2 km [10],
IIO3BOJISIET TepeIaTh 3JIeKTPoHY sHepruio 10 50 ['95, 94To COOTBETCTBYET yBe/nde-
HIIO €r0 MacChl TOJLKO B A~ 10° pas. 3aBumcummMocTh ke KpuTepus l'yra or mac-
CBI JIMHEHHA, U JIJIT JTOCTUKEHUsT BO3MOYKHOCTH TPAHCBEPCAIBLHOTIO JIBUKEHHS Macca
noszKHa Bozpactd B ~ 10'° pas. Omgnako, B cuny Hamuuus BIyKTyaluil 1 TyHHe-
JINPOBAHNS, TAKOe sBJIEHHE MOXKeT HaOJIoIaThCd W IIPU MEHBIIUX CKOPOCTSIX, HO,
pasyMeeTcst, ¢ MeHbIIel BeposgTHOCTHIO. C 9TOl TOUKM 3peHust ObLIO ObI BeCbMa 10~
JIE3HO TTPOAHAIU3UPOBATDL UMEIONINECs SKCIePUMEHTAIbHbIE JaHHbIE 110 YCKOPEHUIO
9JIEKTPOHOB C 11€JIHIO BBIABIECHUS 1TOT00HBIX COOBITUIN U CBA3M UX CTATUCTUKU C BEJIN-
YUHOM CKOPOCTH (SHEPrUM) 3JIEKTPOHOB. B CBeTe BBIMEN3/I02KEHHOTO MTPUCTAIBHOE
BHUMAaHHUE IIPUBJIEKaeT OOHAPYKEHHBIN HeJTaBHO IKCIIEPUMEHTAJIbHbIN (haKT HEUYB-
CTBUTEJILHOCTH MAIHUTHBIX MATEPUAJIOB K UMITYJIbCHOMY MArHUTHOMY ITOJII0 UMEHHO
Iy9YKa CBEPXOBICTPBIX 3JIEKTPOHOB. K coxKajeHuIo, IMUTHPYEeMbIil UCTOYHUK HEJIb3s
HA3BaTh ABTOPUTETHBIM, HO 3a HUM SIBHO CKPBIBAETCS CEPBhE3HBIN (hakKT, MOTYIITUit
UMeThb OTHOIIIeHHe K 00Cy:KaeMoMy Borpocy. «Ilodemy cBepxKpaTKuii, HO MOITHBIN
UMITYJIBC TTOJIsSI OKA3aJICS HE B COCTOSIHUU HAMATHUTUTD 11€J1b, OCTAJIOCH TaiiHO. Y HaC
€CTh ChIpasl Ujiess OTHOCUTEIHHO 3aefiCTBOBAHHBIX 371eCh (DUBUUIECKUX MTPUHITUIIOB,
HO KOJIMUECTBEHHON TeOPUN €INE He CYIIEeCTBYET, — 3asdBUJI OJIMH U3 UCCeT0BaTe el
Uoxum Irép (Joachim Stors [1]. Kpome j1abopaTopHBbIX SKCIIEPUMEHTOB, CBA3aH-
HBIX C BBISIBJICHUEM ITPEJICKa3bIBaeMOro 3MdMeEKTa, ero MmocjaeJICTBUs JIOIKHBI ObIThH
BBISIBJIEHDBI TP KOCMOJIOTMYIECKOM aHAJIM3€e MTOBEJICHUST BEIeCTBa Ha I'PAHUIE TOPHU-
3oHTa cOObITUI Harmeil Beesennoit, T.e. TaM, r/ie BEMECTBO JIBUKETCSH OTHOCUTETHHO
3eMHOM J1a00paTOPHON CUCTEMBI OTCYETa, CO CKOPOCTAMMI, OJIM3KUMH K CBETOBBIM. Ec-
JIN PEaJbHOCTb TaKOBa, 9TO MHOIOMEpUE WM MHOIOMUpHE (PU3UIHBI, JIOJZKHBI ObITH
obHApPYKEeHBbI 3P MEKTHI, MOPOKIaeMble CMEIIeHIEeM U Pa3MePHOCTeNl, 1 METPUK ITUX
MHOTOMEPHBIX ITPOCTPAHCTB MHOMOMUPHsA. A TO, 9TO MMEHHO Ha TOPUBOHTE COOBITHIA
MBI UMeeM IPUPOIHBIA «YCKOPHUTE/Ib IPAKTUICCKH HEOTPAHUIEHHON MOIITHOCTH >, Pa-
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boraromuit BOT yxke 12-15 mapd. aem, u mopoxjiaer sBiaeHus u 3p@PeKThI, KOTOPhIe
TOJIBKO HYXKHO HAy4IUTbCs yYBUJETH W UHTEPIPETHPOBATH, — HeCOMHEeHHO. K 3Toit
TAMHCTBEHHON KOCMOTOHUYECKOUW 00JIaCTU MBI, C IIOMOIIBIO TejecKora Xab0J1, yxKe
npubmM3nInch Ha paccrosiaue Beero 750 man aem [11], T.e. «uporins okoso 95%
«IIyTH 110 JIy4y 3peHusi». HecoMHEeHHO, CKOPO MbI OyIeM UMeThb TeJIECKOIIbI, TT03BO-
JIATOIINE HAM PACCMOTPETh 3Ty 00/1aCTh MIOYUTH «B yIOp». I HYKHO OBITH TOTOBBIMEI
K TOMY, 9TOOBI CyMeTh WHTEPIPETUPOBATH yBUJEeHHOE. Hajiexk bl Ha TO, ITO MBI
BCeTaKu Oy/IeM MOTOBBI K MHTEPIIPETAITMN IPE3BhIYAHO CJI0XKHON MHMOPMAITMOHHOMI
KapTUHBI B 0003PUMOM OYIyIIIEeM, OCHOBBIBAIOTCS HA TOM, 9TO y2Ke ITOSIBUJINCH KTUB-
HbIe TBOPUYECKUE T'PYIIIIbI, BEChMa IIJIOJIOTBOPHO pas3padaThIBAIOIIE STH BOIIPOCH. B
paMKax HACTOSAIIEH CTaTbu PACCMOTPEHO TOJBKO OMHO ( 1 He caMoe, BEPOSTHO, WH-
TEPECHOE) CJIEJICTBIE TOJILKO OJHON (M He caMoi KpacuBoiil) mien, mpejcraBieHHON
B MoHOrpadun [2|, nogBojsiel IpPoOMeKyTOUHBIA UTOr PabOThl OMCKOH (hU3MKO-
reoMeTpuaecKkoil mKosbl. [Ipejcrasiisiercss BecbMa MEPCIIEKTUBHON B 3TOM OTHOIIIE-
nun u pabora rpymnn J.I.Ilapnosa, anainsupyromniast TUIEPKOMILIEKCHBIE ITPOCTPAH-
crBa ¢ ¢puncaeposoit Mmerpukoii, n B.B.Kaccanaposa ¢ aiarebpogmHaMIIECKAM 1101~
XOJIOM K TeoMeTpun busndeckoro mupa [4]. O6cyxKieHne 3TuX paboT BhISBIAET UX
CBA3b € TPODHIEMaMU TeOMETPUIECKOTO ONMCAHUS TTPOCTPAHCTBAa-BPEMEHN HA KOCMO-
norudeckux paccrostausx [9]. C TouKM 3peHus: 9BePeTTUKH, TaKUe U «TYIIOBCKUE»,
U «KaCCaHIPOBCKUE», U «IIABJIOBCKUE», U JIDYTHE IPOCTPAHCTBA 00SA3ATETHLHO OYIYT
BHOCHATBH CBOW BKJIAJ B TY BOWCTHHY BABHUJIOHCKOI'O MacIITaba CMeCh IeoMeTpHute-
CKUX $I3BIKOB OIUCAHUS PEAJTHHOCTH, KOTOPAas 3aIOHAET «TPOMOKHIIATINN KyOOK
rurepBaKyyMay Ha TOPU30HTE cOOBITHI Haleil BeeaeHHOIR.
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