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B03MOKHOCTD IKCIIEPUMEHTAJIBLHOU MPOBEPKHU PEATbHOCTH
3BEPETTUYECCKOI0 MHOIOMUPUA

Bormnpoc 0 BO3MOXHOCTH 3KCIEPUMEHTAILHOW MPOBEPKU SIBJISIETCS ISl JTHO00H
TUIIOTE3bl OAHUM W3 KIIOYEBBIX Ui NPU3HAHUA €€ CEPhEe3HOCTH B paMKax
CYLIECTBYIOIIEH mapaaurmMbl. VIMEHHO HEOAHO3HAYHOCTh M HEOIPEIEICHHOCTh B
ATOM BOIIPOCE, MPUBOASIIAS K OTCYTCTBHIO METOJIOJIOTHYECKH YOEIUTETbHOIO
"pelraromero AKCnepuMeHTa" BIUIOTh JO0 HACTOSIIETO BPEMEHH BBITECHSIECT
ABEPETTU3M, YTBEPXKIAIOIMNNA PEATbHOCTh MHOTOMHUPHUS B paMKax TI'€OMETPHHU
MUHKOBCKOTO W "KJIaCCMYECKOM'" KBAaHTOBOM MEXaHUKH, C MOJsA (PU3MYECKOIO
no3HaHusi B obnacte ¢uzndeckor Bepwl. (Menckuit 2000, Jlebener 2000, Hoitu
2001, T'yr 2004). B emé Oosee CI0XKHOM TOJOKEHUM HAXOIUTCS IBEPETTHKA,
KOTOpasi TMOCTYJIUPYET CYIIECTBOBAHUE (PU3MUECKUX MHPOB CO CBOWCTBAMH,
OTJIMYAIOLIMMUCS OT MUPa reoMeTpu MUHKOBCKOTO.

Panee Oblna mpeAnpuHSATAa MOMBITKA OCYIIECTBICHUS SKCIEPUMEHTAIBHBIX
paboT B 3BEPETTHKE C UCIOIb30BaHMEM omnbiTa 3Kciutyaranuu MKC (JleGenes
2004a. 20046). Onnako »Ta paboTa (OCTaBIIAsICS MO HE3aBUCAIIUM OT aBTOpa
MpUYMHAM HE3aBEPUICHHOW) OTHOCUTCS HE K (PU3MUECKOM, a K MCHUXOJIOTHYECKOM
cdepe, ¥ MOTOMY HE MOKET MPETEHI0BATh HA yOEIUTENbHOCTH I (PU3HKOB.

B wmonorpapuu A.K.I'yua, mnOCBAIIEHHOW MaTeMaTUYE€CKUM BOIpOcCaM
o0ocHOBaHUS (HU3UYECKOTO MHOTOMHUPHS, CpPEIU pPa3sHOOOpa3HbIX BapUAHTOB
MynbeTBEpCYMa pPAacCMOTPEH Ciy4daid, KOrJa B HEM CYHIECTBYET 'HPYXKUHHOE
MPOCTPAHCTBO-BpPEMs", KOTOPOE MOXKHO 00Pa3HO MHTEPIPETUPOBATH KAK CIOUCTYIO
CTPYKTYpPY, B KOTOPOM YEThIPEXMEpPHbIE CJIOU HABUBAIOTCS HAa OCh MATUMEPHOTO
uunuaapa (I'yr 2004, ¢.101). duist aToro cityyasi mpu ONpe/IeNIEHHbIX TOMYIIEHUSIX
ObLIM PAcCMOTPEHBI YCJIOBHUSA, MO3BOJISIIONIME "...MOKUHYTh YETHIPEXMEPHYIO
Bcenennyro u BeiiTH BO BHemHee [ wumepmpoctpanctBo" (I'ym 2004,c. 107).
[lapameTpsbl Tena, COCOOHOTO K TaKUM IMEPEMEIICHUSIM, JOJKHBI YJOBIETBOPSTH
HepaBeHcTBY (I'yi 2004,c. 108):
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rae \e — 3apsn dnekTpoHa, paBHb 1,6 %107 K, m — Macca tena , G — mocTossHHAs
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JlaHHOE€ HEPaBEHCTBO SIBJSICTCS pa3MEpPHBIM, a MOTOMY JUIsl yAOOCTBa aHaim3a
npeobpaszyem ero B Oe3pasmepHylo ¢opmy, pasaenuB o0€ dYacTh Ha 3apsij
AIEKTPOHA. YUHTHIAsA, 9TO e<1, moryanm
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[lonyuennsli Takum oOpa3om kputepuil ['yiia XapakTtepuzyer CTENeHb
MOABMKHOCTU MPOOHOro Tena B msitoM uaMepenuu. [Ipu Gu>1 npobGuoe Teno
CBOOOJIHO TEpeMENIaeTcs B TPAHCBEPCAIBHOM HAMPABICHUH U  CHOCOOHO
BHEMPOCTPAHCTBEHHO  (C  TOYKM  3peHUs  HaOIoAaTeN sl  YeThIpeXMepus)
nepeMeIaTbcsl Ha 3HAYUTENbHBIE PACCTOSHUS B 3TOM IMpocTpaHcTBe. Ecuwu
pPacCMOTpPETh YETBhIPEXMEPUE KaK MPOCTPAHCTBO MHMHKOBCKOTO, TO 3TO O3HAYaET
(mpu  paccmaTpuBaeMol TOMOJIOTMU MSITUMEpHUsA), 4YTO MpoOHOe Teno Oyner
COCOOHO mepemMeniaThCs TakuM o0pa3oM, 4YTO TpU KaxAOM casure A,
TPAHCBEPCAIbBHOM K HAaNpaBJICHUI0 HABUBKH YETHIPEXMEPHBIX CJIOE€B, OHO OyIeT
MoJIyyaTh OJMHAKOBBIE MPHUpPAIIECHUS BCEX YETHIPEX CBOUX KOOPJHUHAT, PaBHbBIC
JUIMHE BUTKA YETBIPEXMEPHOTO CJIOS B JIAHHOW OKPECTHOCTH HCXOJHOM TOYKH
natumepusi. UHpIMU ciioBaMu, mpoOHOe Teno OyneT "ckakaTh'" U B IPOCTPAHCTBE, U
BO BpEMEHU HempeAcKazyemMo Juisi  ueTbipexmepHoro HaOmonarens. C
AKCIEPUMEHTAIBLHON TOUKU 3pPEHUS YK€ MpPHU MEPBOM CKAUYKE TEJIO HCUE3HET W3
JAHHOW TOYKH MPOCTPAaHCTBA MHMHKOBCKOTO U MOXET OBITh OOHapyx eHO JHOO B
MpoILIOM, MO0 B OyaylieM U B APYroil mpocTpaHCTBEHHOW Touke. Eciu paaunyc
KPUBHU3HBl YETBIPEXMEPHOM CHUpaIM JIOCTATOYHO BEJIHK (YTO COOTBETCTBYET
c1aObIM TPABUTAIIMOHHBIM TOJISIM), TO M PACCTOSIHUE, HA KOTOPOM MOXHO Oynet
00HAPYXUTh TTPOOHOE TENIO, OyAET BEIUKO — KOCMOJIOTHYECKOTO Topsaka. M mms
JTOCTH>KEHUSL " IEeMOHCTPAIIMOHHOTO 3 deKkTa" HYKHO HCIOIb30BaTh (PU3UUECKUE
MPOCTPAHCTBA BOJIU3M TaKUX OOBEKTOB, KAK HEUTPOHHBIE 3BE3/Ibl U YEPHBIC JBIPHI.
Onmnako u caMm (akT HCUE3HOBEHHUSI MPOOHOro Teja crajl Obl yOeAUTEIbHBIM
JI0Ka3aTeIbCTBOM CYIIECTBOBAHUS (DU3NUYECKOTO MHOTOMUPHSI.

PaccMoTpuM KOJIMUECTBEHHBIE XAPaKTEPUCTUKU MPOOHBIX TENl ¢ TOYKU 3PECHUS
kputepus ['yia. Cam aBTOp MAEH KpPUTEPUST KOHCTATUPYET, YTO TPAHCBEPCAIBHOE
JIBIKEHHE HE MOXET OBITh peau30BaHO, IMOCKOJbKY B COCTaB MPaKTHYECKU
aoboro Tena (a B pusmueckoe MpoOHOe 00s3aTETbHO) BXOJAT AJICKTPOHBI, & OHU
MPUBEJICHHOMY HEPABEHCTBY HE YAOBJIECTBOPSIOT. [[eCTBUTENBHO, AJIA JIEKTPOHA,
nokosmierocss B yabopaTopHOil cucteme orcdera (m=0,91*10""xkr), umeem
Gu=9.3%10", uTo HEHCTBUTEIHLHO BechbMa HANEKO OT | M, CIENOBATEIbHO, OT
BO3MOXKHOCTH TpaHCBEpPCaNbHOTO ABWKEHMS. OIHAKO OYEBUIHO, YTO KpPUTEPU
['yuia comeput mapameTp, a UMEHHO — MAaccCy, KOTOPBIM MOXET M3MEHAThCS (U
BEChbMa 3HAYUTEIHHO) IIPU JBUKEHUH TPOOHOTO Tela OTHOCUTEIHHO JIa0OpaTOPHOM

CHCTEMBI OTCUETA CO CKOPOCTAMH, ONM3KAMH K CKOpocTH cBera (c=3%10° MC ). B

COOTBETCTBUM C PEISITUBUCTCKUM COOTHOLIEHUEM JUJIsI MACChl OINPEAEIUM CBSA3b
MEXIYy CKOpOCThIO V W 3HaueHneMm kputepus ['yma. OnemeHTapHbIE
npeoOpa3oBaHus NPUBOJST K BEIPAXKEHUIO:
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B cooTBeTCTBUM C TIOJIyYEHHBIM COOTHOIIEHUEM CKOPOCTh, HE0OXoauMmas
AIEKTPOHY JIJIsl TOCTUKEHUs 3HaueHus kputepus ['yua, papHoro 1, OyaeT paBHa:

V =cy1-0,86%107 @

[lpuHnunuanbHO  BaXKHO, UYTOOBI MOJyYEeHHass OI€HKa HE TMpEeBbIIIaa
YCTAHOBJICHHBIA pPaHEE BEPXHHUN NPEAET CKOPOCTEM TEl C OTIMYHOM OT HYJS
Maccoi TMOKOsI, MOPOKAAEMBbII CYIIECTBOBAHUEM IIJIAHKOBCKOIO Tpejena JIHHHBI
("kBanTa mpoctpaHcTea"l, =1,62%10 ), OrpaHMYMBAIOIIETO JIOPEHIIOBO €€

COKpAIIIEeHUEe MPU MPUOIIKEHUH CKOPOCTH Tella K CBETOBOM. [ anmekTpoHa 3TOT
npezaen paseH (JIedenes 2000, c. 63):

V =c\1-0,17%107* )

Kak BumHO u3 cpaBHeHusi BblpaxkeHuid (4) u (5), B JaHHOM ciiyyae TpeOyemas
CKOPOCTbh 3JIEKTpOHA BIOJHE HomycThMma (usmyecku. OleHKa Macchl 3JIEKTPOHA
IpU €ro CKOPOCTH, PACCUMTAHHOM U3 COOTHOUEHUs (4), TaeT BEIUYUHY
m =9,8%10 k2, UYTO TAKKE 3HAYMTENBHO MEHBIIE IUIAHKOBCKOM —MAacchl

m, =2,18%10" k.

AHanu3upys NOJy4YEHHbIE Pe3ybTaThl MOXKHO C(HOPMYIUPOBATH OJHY U3 METOAUK
IIOCTAHOBKM 3KCIIEPUMEHTa Il JI0Ka3aTeJIbCTBA PEATbHOCTH  (HU3UUYECKOTO
MHOTOMUPHS. DKCIEPUMEHT JIOJDKEH COCTOSITh B HAOJIOACHHM YCKOPSIOUIErOCs
anekTpoHa. [Ipu JOCTHKEHHH UM CKOPOCTH, pacCUYUTHIBAEMOM 1O yp. (4), 31EKTPOH
JOJKEH UCYe3aTh U3 HAIIEero MPOCTPAHCTBA, YHOCS C COOOW U SHEPTHI0 U UMITYJIbC,
T.e. HE TOpOXZas JIMBHA BTOPUYHBIX 4YacTUL. TeXHUYECKHE mapamMeTphl
KPYIHEHIINX YCKOPUTENEH JJIEKTPOHOB e€ml€ JajeKku OT TpeOyeMbIX IS
MOCTAHOBKHU 3KcriepuMenTa. Tak, CToHMOPACKUI TUHEUHBIA YyCKOPUTEIh, NJIWHA
KOTOporo cocrtamisier 3,2 kM (DHUMKIONEAMs), MO3BOJISET NEpeAaTh JIEKTPOHY
sHepruio 10 50 I'B, U4TO COOTBETCTBYET YBEIMYEHHIO €0 MAcChl TOJIBKO B ~ 10’
pa3. 3aBUCHMOCTb Xe Kpurepus ['ymia OoT Maccel JMHEHHAa W JUIsl JTOCTHIKEHUS

BO3MOKHOCTH TPAHCBEPCAIBHOIO JBIKCHHS Macca JI0JKHA BO3pacTd B ~ 10" pas.

Opnnako, B cwity Hanuuusi GIyKTyalluid U TYHHEIIUPOBAHUS, TAKOE SIBJICHUE MOXKET
HaOIIOIaThbcsl U TPU  MEHBIIUX CKOPOCTSX, HO, pa3yMeercs, C MEHbIIeH
BEepOSATHOCTHIO. C 3TOM TOUKHU 3peHHs ObLIO ObI BEChbMa MOJIE3HO MPOAHAIU3UPOBATD
MMEIOIIUECS SKCIEPUMEHTANIbHbIC JAaHHBIE MO YCKOPEHHIO AJIEKTPOHOB C IIEJIBIO
BBISIBJICHUS] TTOJOOHBIX COOBITUM U CBSI3U UX CTATUCTUKU C BEIUYMHOWU CKOPOCTHU
(?HEprum) ANEKTPOHOB.

B cBeTe BBINIEU3I0KEHHOTO MPUCTATbHOE BHUMAaHUE MPUBJIEKAET OOHAPYKEHHbBIN
HEJIJABHO AKCIEPUMEHTAIbHBIN ()aKT HEUYBCTBUTEILHOCTH MAarHUTHBIX MAaTepUAIOB
K UMIYJbCHOMY MarHUTHOMY TOJIF0 UMEHHO Iy4YKa CBEPXOBICTPBIX ANEKTPOHOB. K



COXAJICHUIO, LINTUPYEMBIA MCTOYHUK HEIb3s HA3BaThb aBTOPUTETHBIM, HO 3a HHUM
SIBHO CKPBIBAE€TCSl CEPhE3HBIN (DAKT, MOTYIIUN UMETh OTHOILIIEHHUE K 00CYKIaeMOMY
Bomnpocy." Ilouemy cBEpXKpaTKuid, HO MOIUHBI HMIYJILC MOJISI OKAa3ajiCcs HE B
COCTOSIHUM HAMarHUTUTh 11€JIb, OCTAJIOCh TalHOW."Y Hac eCTb ChIpas uuaes
OTHOCHUTEJIbHO  3aJeHCTBOBAHHBIX  37eCh  (PU3MYECKUX  MOPHUHIUIIOB,  HO
KOJINYECTBEHHOM TEOPHUU €lIE HE CYIIECTBYET , — 3asIBWJI OAUH U3 MCCIEN0BATEIIECH
HNoxum Itép (Joachim Stor)".(AHOHHUM).

Kpome  nmaGopaTOopHbIX  JKCIEPUMEHTOB,  CBSI3aHHBIX  C  BBISIBJICHUEM
npejackasbiBaeMoro 3¢¢exra, ero MocieICTBUS JOJKHBI OBITh BBISBICHBI TPU
KOCMOJIOTHYECKOM aHaju3€ MOBEACHUS BEIIECTBAa HA IPAHUIIE TOPU30HTA COOBITUI
Hamen BceigenHou, T.e. TaM, I'I€ BEIIECTBO IBIIKSTCS OTHOCHUTEIBHO 3E€MHOM
1a00OpaTOPHON CHUCTEMBI OTCUETa CO CKOPOCTSIMU, OJIM3KUMHU K CBETOBBIM.. Eciu
pEaIbHOCTh TAaKOBA, YTO MHOTOMEpPUE W MHOTOMHUpHUE (PU3UUHBI, JOJIKHBI OBITh
oOHapyxeHbl 3((PEeKTh, MOPOXKIAAEMbIE CMEIICHHEM U Pa3MEPHOCTEH U METPUK
3TUX MHOTOMEPHBIX MPOCTPAHCTB MHOTOMUPHS.

Hanex el Ha TO, 4yTO 3TO OyJEeT clenaHo B 0003pUMOM OYIyIIEM, OCHOBBIBAIOTCS
Ha TOM, YTO YK€ MOSIBWINCH AKTUBHBIE TBOPUYECKUE TPYIIbI, BECbMA IIJIOJOTBOPHO
pa3palaThIBalOIME 3TH BOMpPOChl. B paMkax HacTosiied cTaTbu PacCMOTPEHO
TOJILKO OJTHO — U HE CaMO€, BEPOSITHO, MHTEPECHOE, CIIE/ICTBUE TOJIBKO OAHOM (U HE
camol kpacuBoil!) uaeu, npencrasieHHoil B Monorpaduu (I'yir 2004), noasosieit
NPOMENHCYMOUHBIL UmMo2 PAOOTHI OMCKOU (PUBHKO-TE€OMETPUUECKOM IIKOJIBI.
[IpencraBnsiercss BecbMa MEPCHEKTHUBHOM B 3TOM OTHOIIEHMHW W padoTa TpyIIl
J1.I'.ITaBnoBa, aHanu3upyroias runepKOMILIEKCHbIE MPOCTPAHCTBA ¢ (DUHCIEPOBOIA
Metpukoir 1 B.B.Kaccannposa, ¢ anreOpoanHaMUue€CKUM MOJIXOJAOM K T€OMETPUU
¢uszuyeckoro mupa (Kaccanapor 1992). OOcyxkneHue 3TUX pabOT BBISBISIET UX
CBSI3b C IMpoOJieMaMu T'E€OMETPUYECKOr0 OINHCAHUsl MPOCTPAHCTBA-BPEMEHU Ha
kocMmonornueckux paccrosHusix (IlaBmo 2004). C Touku 3peHUS] IBEPETTHKH,
Takue M 'TynoBCKHe'" U "KacCaHIpPOBCKHE" H''MAaBIOBCKUE" U Ipyrue mpoCTpaHCTBA
o0s13aTeNIbHO OyIYT BHOCUTH CBOM BKJIAJ B TY BOMCTHHY BaBUJIOHCKOrO MaciiTada
CMECh TE€OMETPUYECKUX S3BIKOB OIMCAHUS PEATBHOCTH, KOTOpas 3aIlOJHSET
"rpoMOKHMIISIUMKA  KyOOK rumepBakyyma" Ha TOPU30HTE COOBITUH  Halei
Bcenennon.
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