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OHAa CBSI3aHA C YCTpAIaIOIMIMM aTOMHBIM OpyXuem. B
CO3HAHUU MIJUIHOHOB OHA SIBJISIETCSI CHMBOJIOM TEOpPUHU
OTHOCHTEJIBHOCTH. MHOTOYHCIICHHBIE MOMYJISIPU3ATOPbI
HayKH YOeXKIAIOT CBOMX YUTATEJICH, CIyIIaTeNiel U 3puTe-
JIeH B TOM, YTO B COTJIACHU C 3TOH (popMyJI0ii Macca Jiroboro
Tesa (JIOOW YacTUIBI) BO3PACTACT C YBEJIMYEHHUEM €ro
ckopoctu. Y1 Toapko HEMHOTHE (U3UKU — CIEIHATUCTHI B
obnactn (GU3UKH 3JIEMEHTAPHBIX YACTHUI] — 3HAIOT, YTO
ucTuHHas hopMyJia DitHiTeitna — 310 Ey = mc?, rae Ey —
SHEPIUsl, CoAepKalIascsl B MOKOSIEMCsl TeJle, 1 4TO Macca
TeJla He 3aBUCHT OT CKOPOCTH, C KOTOPOW OHO IBUXKETCS H,
CJIeI0BATEIbHO, HE 3aBUCHUT OT €0 KMHETHYECKOW SHEPTUHL.

BoibIMHCTBO (U3UKOB, 3HAKOMBIX CO CIENUAIHLHON
TeOpHel OTHOCUTEILHOCTH, 3HAIOT, YTO B Hell dHeprusi E u
HMILYJIbC P CBOOOIHO IBUXKYILETOCS T€Ja CBSI3aHBI COOTHO-
mennem E2 — p2c? = m?c*, rae m — macca Tena. OfHaKo He
BCE OHM OCO3HAIOT, YTO 3Ta (GopMysTa HECOBMECTHMA C
E = mc*. Eie MeHblllee 9UCIO 3HAET, YTO OHA aGCOTIOTHO
coBMecTuMa ¢ Ey = mcz, MOCKOJIbKY Ey — 3TO 3HaueHue E
npu p = 0. JlaHHAasI CTAThs HATIMCAHA JIJIS TEX, KTO XOTEJI ObI HE
3a0yauThes B "Tpex cocHax" aTux Tpex (PopMyJI U XOTelT Obl
JIy4llle TOHUMATh TEOPUIO OTHOCUTEILHOCTH U €€ UCTOPHIO.

Korga B 1905 r. DifHmTeilH BnepBble BBEJI HOHSTUE
SHEPIWU MOKOs U OOHApYXKII, YTO Macca TeJa ecTh Mepa
cozeprKalleiicss B HEM 3HEPIUH, 3TO TaK IOPA3HMIIO €70, YTO OH
HAICA cBoeMy Ipyry: "...He cMeeTcs jim Ha 3TuM [ocons
Bor u He BoauT 111 OH MeHs 3a Hoc "'. Huke MBI ipociieium,
KaK Ha TPOTSKCHUU BCEU MOCIEAYIOIICH XU3HU DUHIITEHH
MHOTOKPATHO BO3BPAIIAJICS K 9TOMY BOIIPOCY.

Mgl yBummM, Kak ¢opmyna Ey = me? mpoknambBana
CBOW myTh B Tpynax OuHIITeiiHa. Kak OH TIIATEIbHO
MOIYEPKUBAJI, YTO Macca Tejla 3aBUCUT OT coJepxkKalleiics B
HEM DHEPTUH, HO HUKOT 1 He YTBEPKAa (B OTIMYME OT CBOUX
TOMYJISIPU3aTOPOB!), UTO OHA 3aBUCUT OT ero ckopoctu. 1
TeM He MeHee OH HH pa3y He OTMEXEBAJICSl OT IMPUIMHChIBae-
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Moii emy popMyel E = mic?, cTaBIleil HKOHO COBpeMeHHOi

(pM3MKU B MACCOBOM CO3HAHUMU.

Ecmu Ber mouyBcTByeTe, uTo Bam HemHTepecHO cleanuTh
3a JOTOIIHBIM aHAJIU30M U COMOCTABJIEHHUEM TEKCTOB, TO
3arJSIHATE B KOHEIl 3TOW CTAThH, TJ/Ie ClIeJIaHa IOMbITKA
KPaTKO ONMCATh PE3yJIbTAThl AHAIN3A 0€3 U3JIMILIHUX TEXHH-
4ecKux AeTatieii. BO3MOXHO, 4TO 1MOcje 3TOro noaApoOHOCTH
HEOJTHOKPATHBIX TOMBITOK DHWHINTEHA MPOSCHUTH CBS3b
MEXIy dHeprueil u Maccoit ctaHyT Bam GoJiee MHTEPECHBI.

[1pn HAMUCAaHWUU 3TOM CTATHU 5 MOJIH30BAJICS TIEPBLIM B
mupoBoil surepatype Codopanuem HayuHblX mpyoog IDUHII-
teiiHa [1]. (To YeThIPEXTOMHOE U3/IaHKE BBIIILIO HA PYCCKOM
si3pike B 1965—1967 rr.) Tam, rae 310 ObLIIO BO3MOXKHO, S
MOJIH30BAJICSL TAKKE MHOTOTOMHBIM [IprHCTOHCKHM coOpa-
HueM [2, 3]. (C 1987 r. B [IpuHCcTOHE CTaMN BHIXOJUTH TOMA
"Beex Oymar" DitHinTeiiHa [2] ¥ MX IIepPeBO/IbI Ha AHTITMACKHI
s3Ik [3]. K 2007 1. BBILLIO AECATH TOMOB, ISTh U3 KOTOPBIX
(1,5, 8,9, 10) conepxat nepenucky a0 1920 r. u nsats (2, 3, 4,
6, 7) — Tpynasl 1o 1921 r.)

2. IIpoaor. I'oabr 1881 -1904

XOpoIIo U3BECTHO, YTO MPUHIUI OTHOCUTEIHLHOCTH BOCXO-
mut k ["amnero [4] u HeroTony [5], 2 TeOpUS OTHOCUTETBHO-
ctu noctpoena B tpyaax Jlopenna, [lyankape, Diinireiina u
MunkoBckoro [6].

IIpencrasienue o Macce, 3aBUCALIENR OT CKOPOCTH, BO3-
HUKJIO B TOJIbl, MPEALIECTBOBABIINE CO3IAHUIO TEOPUH OT-
HOCUTEJILHOCTH, U B MEPBBIE TOABI € cyliecTBoBanus. OHO
(dopmupoBanoch B craThsix Tomcona [7], XeBucaiga [8],
Cupmna [9], A6parama [10], a Taxke Jlopenna [11] u [Tyanka-
pe [12], mbITaBIIMXCS COTJIACOBATH YpPaBHEHUS 3JIEKTpoMar-
HeTu3Ma MakcBesuia ¢ ypaBHEeHUSIMA MeXxaHuki HbroToHa.

DT paboThl CTUMYJIHpPOBAJU 3KcnepuMeHThl Kayg-
maHnHa [13] u Byxepepa [14, 15]. OGpabaTbiBasi CBOU 3KCIIe-
pUMeHTaJIbHBIE TAHHBIE C IIOMOIIBIO0 POPMYJT HEPEISATUBUCT-
CKO MexaHuKM HbIOTOHA, OHHM 3aKJIIOYWIIM, 4YTO Macca
BO3pACTAaET C YBEJIMYCHUEM CKOPOCTH.

U neno 66110 HE TOJBKO B hopMysax, HO M CAMOM JIyXe,
MOHO CKa3aTh, BCAMOI OCHOBE HEPEJISITUBUCTCKOMN (PU3UKH,
B KOTOpPOU Macca ecth Mepa unepruu Tena. Ha cteike XI1X n
XX BB. OBLIO eI1le 04YeHb TPYIHO OCO3HATH, YTO 3TA OCHOBA
3aMeHsieTCsl OoJiee OOIIeid OCHOBOM: MepOol WHEPIUU TeJia
SBJISIETCSl HE €ro Macca, a ero moJiHas sHeprusi E, paBHas
CyMME SHEpPIMU IMOKOS M KHHETHYEeCKOH sHepruu. A To
00CTOATETBCTBO, YTO OHA MPH 3TOM BXOAHUT C MHOXKHTEJIEM
1/c? noATankuBaso Kk ToMmy, 4To0bl HazbBaTh E/c? Maccoi.
Ho nocnenyromiee pa3BuTie TEOpPUM OTHOCHUTEIbHOCTHU, B
OCHOBHOM CBSI3aHHOE ¢ IMCHAMM DUHIITeiHa, MUHKOBCKO-
ro u Hétep, mokazaso, 4YTO MOHSITUE MACCHI CIIEAYET CBS3bI-
BaTh HE C MOJIHOM SHEPTUeH, a TOJIBKO C SHEPIUel TOKOsI.

3. 3ameuarteansnsiii 1905 roxa

B 1905 r. DiHIITEHH OMyOJMKOBalI TPH OCHOBOIOJATAIO-
e ctaTbk [16 — 18], oTHOCsIIIMECs K CBOMCTBAM CBEeTa U Be-
miecTBa. B [16] OH BBeJ MOHSITUE KBAHTA SHEPTHM CBETA U C
TMOMOIIBIO 3TOTO MOHITHS OOBSCHUI 3aKOHOMEPHOCTH
(doTtoaddexTa, OTKPHITHIE HA OIBITE HE3aJ0Jr0 0 3TOTO.
(Benmmuuna xoHctanThl [lmanka & — kBaHTa OEUCTBUS —
ObL1a U3BecTHA paHee, cMm. [19].)

B [17] DiiHITeitH paccMOTpeJI IOYTH BCKO COBOKYITHOCTD
CJIC/ICTBMIA TIPUHIIUIIA OTHOCUTEJILHOCTU U KOHEYHOCTH CKO-
poctu cBera. B wactHocTH, B §8 OH momyunn Gpopmyiy

peoOpa3oBaHusl SHEPIUU CBETA IIPH IEPeXoje OT OAHOMU
WHEPLHATIBLHOU CHUCTEMBI OTCYETA K JPYTrOM, ABIDKYIICHUCS
OTHOCUTENIHHO MEPBOI CO CKOPOCTBIO v

E/: 1 —(v/V)cos¢
Eo iy

31ech V' — CKOpOCTh CBETa, ) — YroJ MEXIy HampasJie-
HUSIMU JBUKEHUS CBeTa U HaOroaaTess. A B § 10 OH mosTyqn
BBIPpAKCHHE JJIsI KWHETUYECKOW SHEPT UM 3JICKTPOHA!

1
W=uV* —— 1y,
1= (v/V)?

re j — Macca 3JeKTPOHA, & ¥ — €ro CKOPOCTb.

(Kpome Toro, B § 10 DiiHIITEHH BBIBE BHIPAXKEHUS IS
TaK Ha3bIBAEMBIX NPOJOJIBLHONW my M MOMEpeYHoil m1; Macc
3JIEKTPOHA, BBEJCHHBIX paHee AOparamom u JlopeHieMm,
MOJTy4InB

m——
(V1=ry)
_ K
Ty

ITocnennee BbIpakeHue, oTanyaroneecst ot my Jlopenua, —
HEeINpaBUJIbHOE, U DUHIITEWH B JaJibHEHIlIeM Ha HEM He
HacTaMBaJl.)

Yro xacaercs (GopmyJsl IS KHHETHYECKOW SHEPruu
anekTpona W m sueprum ¢potona E’, To 06e 3TH GOpMYIIBI
ORHIITEWH NPpUMEHUJ B cienyroueil cratoe [18] npu ycra-
HOBJICHUH CBSI3U MEXJIy Maccoil U 3HepTuei.

B oT0if cTaTthe DHHIUTENIH paccMOTpes HUCIyCKAaHUE
HOKOSIIMMCS MaCCUBHBIM T€JIOM JIBYX "KosmuecTB cBera",
JIETSIIIUX C PABHBIME 3HEPIrusiMu L/2 B IPOTUBOIOJIOKHBIX
HanpasJeHusX. B 3Toil xke cTaThe OH BIIEpBbIE BBEJI SHEPTUIO
MIOKOSI MACCUBHOI'O TeJIa, 0003HAUMB €€ 10 U3JIydeHus Kak Ky,
a nocJie — Kak Ej. B cuily 3akoHa coXpaHeHHs SJHEPTUU

Ey—-FE =L.

3aTeM DUHIITEHH PACCMOTPEJ TOT XKe MPOIECC B CUCTEME
OTCYeTa, IBUXKYILEHCS OTHOCUTENIBHO TEJIA CO CKOPOCTHIO ,
U TIOJIYYWJI JJIs1 pa3HOCTU KMHETUYECKUX HEPTHid Tesa 10 U
1ocJIe U3JTy4eHHs

1
Ko—Ki=L{—o 1

1= (v/V)

IIpu 3ToM OH crenuaiabHO OTOBOPHUJI, YTO U3 PA3ZHOCTHU
KUHETUYECKUX SHEPrUil BBINAJACT MPOU3BOJIbHAS aAJUTUB-
Hasi noctosiHHas C, BXOASIIAs B BbIpakeHue i sHepruu. B
TeUeHHEe MOCIIECIYIOMINX MSITHIECITH JIET OH HEOAHOKPATHO
BO3BpAaIajcs K BOMpPOCYy O mocTossHHOW C, U MBI elle
o0cymM 3T0.

3aBUCUMOCTb OT ¥ JIEBOM M NpaBO yacTell paBEeHCTBA
OJIMHAKOBA B CUJTy BbhIpaskeHus 1iisi W. I1ockobky CKOpOCTh
v 0 W TIOCJIe M3JY4YeHHs] OJHA U Ta e, a KMHeTHYecKas
SHEprus Tejla YMEHbIIUJIACh, TO OTCIOJA HEMOCPEACTBEHHO
Clle/lyeT, YTO Macca Tejla yMEHbLINIACh Ha Beaununy L/ V2.
Ortcroyia DUHINTEHH caesaln BLIBOI: "Macca Tena ecTh Mepa
colepXalleicss B HeM 3Hepruu', W 3aMeTuj, 4YTO 3TO,
BO3MOJXHO, yIACTCS MPOBEPUTD B pacnae paiusl.

OO6pamiaer Ha ceOs BHUMaHKME M 3arjaBde cTaThu: "3a-
BUCHT JIM HHEPIMS TeJIa OT CojiepxKalieiicss B Hem snepruu?"'.
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B coueranuu c ee cogepkaHueM OHO YKa3bIBaeT HA TO, YTO
DOUHIITEHH CYATATI UMEHHO MacCy Tejla MepOU ero HHEePIINH.
A 3TO CIIpaBeNIUBO JIMIIb B HBIOTOHOBCKOM MPHUOIIVKEHHH.
B Teopum ke OTHOCHTEILHOCTH, KaK MbI 3HA€M CETOJIHS,
Mepoil MHEpIMU Tejia SIBJISIETCS €ro MoJHas dHeprus E: uem
OoJIblle TIOJTHASL SHEPTUs Teja, TeM OOJIbIe ero MHEpIHs.
(Mo Mepoli UHEpLIUU 3/1ECh 1 UMEIO B BHIY KO3(pduuueHT
MPOTIOPIIMOHATEHOCTH MEXAY HMIYJIbCOM M CKOPOCTBIO.
Ennaoro koaddummenta mponopnuoHATBHOCTH MEXIY
CHJION U YCKOPEHUEM B TEOPHU OTHOCHTEIHLHOCTH HET. DTO
ycTaHoBWIM eme AOparaMm u JlopeHI, kKorja BBEJIM IPO-
JIOJIBHYIO ¥ TOTIEPEYHYIO MACCHI.)

OWHINTEWH CYUTAJ, YTO SHEPrusi CBOOOJHOrO Tejia B
TEOPUU OTHOCUTEILHOCTH OMpe/esieHa JIHIIb ¢ TOYHOCTHIO
10 aJIUTUBHOW TOCTOSHHOW, MOJOOHO MOTEHIUATHHON
9HEPTUU B HBIOTOHOBCKON MeXaHHWKe. DTO, MO-BHIUMOMY,
IIPUBEJIO €0 K HETOOLIEHKE COOCTBEHHOT O PEBOJIIOIIIOHHOT O
mara — BBeJEHHS B (PU3WKY MOHSTHS SHEPTUU IOKOSI.
JeckaTh, HU4ETO OCOOEHHOTO HET B TOM, YTO €CTh JHEPIHs
nokos Ej, eciu SHeprusl olIpeiesieHa ¢ TOYHOCTHIo 10 C.

Ho, kax MbI 3HaeM CeroJiHs, B CO3JaHHON UM TEOPUU HET
Mecta g C. B TeopuM OTHOCHTENBHOCTU 3SHEPIrus U
UMITYJIbC CBOOOIHOIM 4YacTHIBl OmpeAesieHbl abCOIOTHO
OJHO3HA4YHO cooTHomeHneM E2 —p2c? =m?c?, x xoTto-
poMy MBI elle He pa3 BepHeMCSl.

4. "He Boaut i1 OH MeHs1 3a Hoc?"

OTKpBITHE, YTO Macca 3aBUCHT OT SHEPIUH, TaK MOPA3UIIO
OiHmTeiHa, 4TO OH nuieT cBoemy Apyry Konpany
labuxty: "Emle MHe NPHUIIIO B TOJIOBY OJHO CJIEICTBHE,
BBITEKAIOIIEE U3 IJICKTPOJUHAMHUYECKOTO HCCIICTOBAHHUS.
TTpUHIUTT OTHOCUTEILHOCTH B CBSI3U C OCHOBHBIMH MaKCBEJI-
JIOBCKMMH YpaBHEHUSIMU TpeOyeT, B HYACTHOCTHU, YTOOBI
Macca ObLla HEMOCPEACTBEHHOW Mepoii 3Heprun Tena. CBeT
MEPEHOCUT MacCy. 3aMeTHOE YMEHBIIIEHIE MAacChl JOJDKHO
MPOUCXOANTH Yy paaus. MbIcib 3a0aBHas U 3aMaHunBas. He
3HAI0 TOJIbKO, HE cMeeTcs Jiu Hago MHoi ["ocnoab bor, He
BoauT nu oH MeHsa 3a Hoc" [20]. (Heckonbko HHOM, HO
OJIM3KHIA 1O CMBICITY TIEPEBOJT MOXKHO HaWTH B KHHUTE [21].)

IToxoxe, yto bor mpogomkaeT BOOUTH 32 HOC UCTOJIKO-
BaTeJiel TEOPUN OTHOCUTEIBHOCTH JIO CUX TIOP.

5. Toant 1906 —1910. MuHKOBCKHI

1906 r.

OnHITeH omybamkoBan B 1906 r. 1Be cTaThy MO TEOpUU
otHOcHUTebHOCTH — [22, 23]. B [22] 0H paccMoTpet epeHoc
Macchl CBETOM BHYTPH ITOJIOT0 IIUJIMHIPA OT OJHOTO TOPLA K
npyromMy. UToObl IMIMHAP Kak IeJIoe HE CABUHYJCS, OH
nmoTpeboBa, 4yToObl CBET ¢ 3Hepruerr E oOJiagaia Maccoi
E/V?, BocupousBejisi TeM caMbiM pesyJibTaT [yankape [12]
1900 r. Bunumo, oH cunTall HEIOMYCTUMBIM, YTOOBI TIEpe-
HOCYMK JHEPIrHM W MAacChl CaM HE HMMeEJl MacChl, OBbLI
6e3maccoB. B [23] oH paccMoTpes MeTOJ ONpeaesICHUs
OTHOIIEHUS] MPOJIOJHHON U TOMEPEYHON Macc 3JIEKTPOHA,
KoTopele panee BBenu Jlopenn m AOparam. Takum ob6pa-
30M, 3TH CTAThH 1O cpaBHEHUIO ¢ [18] mpencTapisiin codoi
IIar Ha3aj B BOIPOCE O Macce.

1907 r.
B 1907 r. DiiHnTeitH 0y 0JIMKOBAJI Y€ ThIPE CTATHU IO TEOPUU
oTHOcHUTeNbHOCTH: [24—27]. B mepBoit u3 HUX 00CyX)manach

yacToTa M3JIy4yeHus aTtomMa. Bo BTOpoll moauyepKuBasioch
pasyuymne MeX1y MPUHIUIOM OTHOCHTEIBHOCTH U TCOPHUEi
oTHOCHUTEIbHOCTU. CBOM PabOThI OH CYUTAT OTHOCSIIIIUMIUCS
K TPUHIMIY OTHOCUTEIBLHOCTH, MOJOOHOMY HPUHIIMIIAM
TepMoaMHAMUKH. UTO KacaeTcss TEOpUU OTHOCHTEIHHOCTH,
TO OH TMOJIATaJl, YTO 3Ty TEOPHUIO €Il MPEACTOUT MOCTPOUTD.

Hns obcyxkxaaeMoro HamMH BOIpPOCa OCOOCHHO BaKHA
craTths [26], B kKoTOpo# ObUI cHOPMYIMPOBAH MPHUHIUI
SKBUBAJIEHTHOCTH Macchl U dHeprum (cHocka B §4): "Cie-
IyeT OTMETHTh, YTO YIPOIIAIOIIee MPEINOJIOKEHIe
uV? = gy sABJISETCS OJHOBPEMEHHO BLIPAKEHHEM IIPUHIMAIIA
SKBUBAJICHTHOCTH MaccChl ¥ 3Heprum..." Yipoluaroiiee npesi-
HOJIOKECHHE, O KOTOPOM 3/1eCh HAET Pe4b, — 3TO BBIOOP
MPOU3BOJIHLHON TIOCTOSTHHON B BHIPAKEHHUH JIJISI SJHEPTUH.

Camas noapoOHasi cTaThs U3 ONMyOIMKOBaHHBIX B 1907 .
— [27]. Ona cocrout u3 nsaru yacreit: 1. Knnemaruueckas
qactb (§§1-6); 2. DnekrpomuHamuueckass 4actb (§7);
3. Mexanuka matepualibHOW Touku (3yekTpoHa) (§§8—10);
4. K Mexanuke u TepmoauHammuke cuctem (§§11—16);
5. IMpuamun otHocutenbHOCTH U Taroterue (§§ 17— 20). Co
craTbeil [27] HemocpeACTBEHHO CBsI3aHa 3aMeTka [28], conep-
JKalasl NCIPABJICHNS ONEYaTOK U YTOYHCHUSI.

OcoO0blii MHTEpEC ISl HAC TPEICTABIISAIOT YacTh 4 u 5. B
qacT 4 006CyXKIaeTcs aJANTUBHAS IOCTOSIHHAS B SHEPTUH U
MOKA3bIBAETCS, YTO OHA HE BXOJIUT B COOTHOIICHUE MEXIY
HUMITYJIbCOM, SHEpPIrHell W CKOpocThio Teya. Yacth 5 3akiro-
vaercst cioBamu: "Takum o6pa3om, BbiBedeHHas B §11
TeopeMa O TOM, 4YTO 3Hepruum E COOTBETCTBYeT Macca
BesmurHON E/c?, BLINOJHAETCA HE TOJLKO Il MHEPTHOM,
HO W JUIsl TSCOTEIOLICH MACChI, €CJIM OCTACTCS B CHJIC
npeanosoxenne, seeaeanoe B §17". C omHoii cTOpOHEL, B
9TOM (hpase yTBEpXKAAeTCs, YTO KaK MEPOW MHEPIUH, TAK U
HACTOYHUKOM T'PABUTAIMM SIBJISCTCS UMEHHO JHEPIHs, a He
macca. A ¢ Apyroil CTOPOHBI, €€ MOXKHO MOHSATh M TaK, YTO
(doToH ¢ 3Heprueil £ UMeeT MHEPTHYIO U IPABUTANUOHHYIO
Macchl, paBHble E/c?. DTa HEOHO3HAYHOCTL MHTEPIIPETA-
IIUH JIO CUX TTOP TOPOXK/IAET OKECTOUCHHBIE CITOPHI.

1908 r.

B 1908 r. Ditninreitn coBmectHo ¢ M. Jlayoom omyOsmkoBa
JIBE CTATbU MO JJIEKTPOJWHAMUKE ABIDKYIIUXCS MaKPOCKO-
nuueckux tesa — [29, 30] (em. Taxxe [31, 32]). Xots 3tn
CTAThH UMEIOT OTHOIIIEHAE K TEOPUN OTHOCUTEIBHOCTH, TEM
He MeHee 00cyXI1aeMoi HaMH HPOOJIEMBI O COOTHOLLUEHUU
MeX/1y 9HEpIueil 1 Maccoil OHM He 3aTParuBaroT.

Baskneiiieir Bexol B pa3BUTUN TEOPUHA OTHOCUTEITbHOCTH
cran mgoknan ['epmana MwunkoBckoro [33], craenaHHBIA B
1908 1. (cM. Taxxe [6, c. 181]). B Hem BrepBhIe ObLIA TpEI-
JIOKEHA YeThIPEXMEPHAs IPOCTPAHCTBEHHO-BpeMeHHast hop-
MYJIIPOBKA TEOPUU OTHOCUTEIbHOCTU. Kak n3BeCTHO, B 3TOU
($bopMyIHMpPOBKE Macca YaCTHUIBI SIBJISETCS] BEJIMYMHOHN, HE
3aBUCSIIEN OT €€ CKOPOCTH.

Kak HE mapagokcallbHO, TOTJa e MOSBIJIACH INepBast
pa6ota Jlprouca [34], B koTopoit Maccoit Obl1a 0OBsIBIICHA
semmuuna E/c?. JlanbHelilliee pa3sBUTHE U MPOMATAHLY 3Ta
TOYKa 3pEeHHs] Mojy4yuiaa B cTaThsx Jlpromca um Toimena
[35—-38].

1909 r.

Cratps Oitniureiina [39], onybnukoBannas B 1909 r., He
Kacajlachk Bompoca o macce u sHepruu. Ho B cratbsx [40—
42], onyOJMKOBAaHHBIX TOT/IA XK€, COMCPKATCS BBICKA3bIBA-
HUSl, IPOJIMBAIOLINE SIPKUM CBET HA €ro B3IJISIALI IO 3TOMY
Borpocy. Taxk, B cratbe [42], coaepxalieil TEKCT ero NepBoro
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NyOJIMYHOTO BBICTYIUIEHHS (Ha Che3Je HEMELKHUX eCTeCTBO-
ucIbITaTeNeH B 3a1b110ypre), DUHIITEHH MUIICT:

«B BoimeamieM B 1902 romy mpeBOCXOTHOM yUeOHHKE
¢usuku XBOJIbcOHA, BO BBemeHun 00 3dupe roBOPHUTCS:
"BepOSTHOCTh TUMOTE3bI O CYIIECTBOBAHUM 3TOrO areHTa
HOYTH IPAHUYUT C JOCTOBEpHOCTHIO". Ho ceromms rumo-
Te3y 3dupa Mbl JOJDKHBI CUHTATH YyXe ycrapeiiei». W
ganee: "... MHEpTHas Macca TeJla IIpU UCIOYCKAHUHM CBETA
YMEHBIIAETCS... DHEPTUS U Macca OKA3BIBAIOTCS TAKUMH XKe
9KBUBAJICHTHBIMHU BEJIMYMHAMH, KaK TEIUIOTA M MEXaHU4ec-
Kasi 9HEprus... TEOPUs OTHOCHTEJIbLHOCTH HM3MEHSET HAalllX
B3IJISIAbI HAa MPHUPOIY CBETa B TOM OTHOIICHUH, YTO CBET
BBICTYIIAE€T B HEUl He B CBSI3M C TUMOTETHYECKOU Cpemoil, HO
KaKk HEYTO CYIIECTBYIOIEE CAMOCTOSITEILHO, MOJA00HOE
BelecTny".

1

1910 r.

B 1910 r. B craThbsix [43, 44] Diinmreitn u Xond obcyxaaniu
MpUMEHEHNE TEOPHUH BEPOSTHOCTEH MPH PACCMOTPEHUU
CBOWCTB U3JIyYCHHUSI.

Torma e DHHIITEHH OMyOJMKOBa BO (PpaHIy3CKOM
XKypHayie Oo0JbIION 0030p MO TEOPUM OTHOCUTEILHOCTH
[45], mocBsiIeHHBI B OCHOBHOM TpPeoOpa30BaAHUSAM MPOCT-
PAHCTBEHHBIX KOOPJIMHAT U BPEMEHU C KPATKAM H3JI0XKe-
HIEeM uJieii MUHKOBCKOTO O YeThIpeXxMepHOM Mupe. Toabko
B CaMOM KOHIIE CTaTbH OH KOCHYJICA TOro, yto '"Macca
JIFOOOTO TeJla 3aBUCHT OT COJEpXKAIecs B HEM SHEPIHM...
K coxasenuro, namMeHeHust Mmaccol W/ ¢? HACTOJIBKO MAJIBI,
4TO B HACTOSIILIEE BPEeMsI HET HUKAKOW HaJIeX bl OOHAPYKUTH
HX SKCIIEPUMEHTAILHBIM IIyTeM".

To, uto mox comepxareiicss B Teje 3Hepruedt W ou
TIOHUMAET SHEPTUIO MOKOsI, DUHIITEHH HE OTOBAPUBAET.

6. T'oanr 1911-1915.
Ha nyTu Kk o0uieii Teopun OTHOCHTEJILHOCTH

1911 r.
B 1911 r. DiiHmTeiiH ommy0JMKOBal TPU CTAThH 1O TEOPUHU
OTHOCHUTEJbHOCTH: [46—48].

B [46] oH oOcyaun pacnpocTpaHEHHE CBETa B IpaBUTa-
IIMOHHOM I10JIe, UCXOJI U3 TOro, 4YTO (OTOH C 3Hepruenn E
UMeeT WMHEPTHYIO M TsKeJylo Macchl, paBHble E/c?, u
HOJIYYMJI YIOJI OTKJIOHEHHS cBeTa B nojie CoJiHIa, paBHBII
0,83 myroBoi CeKyH/bL, YTO B ABA pa3a MEHBIIIE TPABUILHOTO
3HAYCHUsl, KOTOPOE OH BBIBEIET HA OCHOBE OOIIEH Teopuu
OTHOCHUTEIbHOCTH B 1915 T.

(OtMeuy, 4TO 3TO Xe€ "IOJOBUHHOE 3HAUEHHUE" TOJIYIUIT
3oabauep eme B 1804 1. (cm. [49, 50]), HO DitHIIITEHH 00 3TOM
HE 3HAJI, TaK KaK CTaThs 30JibAHEpa OblJa MPOYHO 3a0bITA
BCKOpE IOCJIe ee MyOIMKAIIUN. )

B xonie o630pHoro mokiana [47], B OCHOBHOM MOCBSI-
IIEHHOTO 4YacaM W JIMHEWKaM B TEOPHH OTHOCHTEIbHOCTH,
OUHIITEHH TOBOPUT 00 OOBENMHEHUH 3aKOHA COXPAHEHUS
Macchl C 3aKOHOM coxpaHeHust sHeprum: "Kakum Obl
CTPaHHBIM HHU Ka3ajcs 3TOT Pe3yJbTaT, CJIEAYeT yKasaThb,
YTO B HEKOTOPBIX YACTHBIX CIIyyasix JAaHHbIC, U3BECTHBIC U3
omnbITa, W 0€3 TEOpHMH OTHOCHUTEIBbHOCTH MO3BOJSIOT C
YBEPEHHOCTBIO 3aKJIFOUUTh, YTO MHEPTHASI Macca yBEIMYH-
BaeTCs ¢ pocToM sHeprun”. Bo3MOXKHO, Y4TO IIpHU ITOM OH

"B 1902 r. Obu1 ony6iukoBaH Hemenkuii nepeBon Kypca dusuxu

O.[1. XBousbcoHa (1-it u 2-it Tom), m3pansoro B Poccuu B 1897 1.

uMen B Buay onbiThl Kaypmanna u Byxepepa. Ho Torma
MOXHO OBLIO OBl JIyMaTh, YTO OH CYMTAJ, YTO Macca
BO3pACTAET C YBEJIMYCHUEM U KUHETUYECKOM SHEPTHH U, CIIe-
JIOBATEJIbHO, CKOPOCTH.

B 3ametke [49] oOcyxkmaeTcst cCOKpaleHe JIUHBI TBIKY-
IIETOCST CTEPIKHSL.

1912 r.

Pabotel Ditainreitna B 3ToT mepuox [51—55] B ocHOBHOM
MPEACTABISIFOT COOOW TOMBITKM CO3[aTh OOIIYyH TEOPHUIO
OTHOCHUTEJIbHOCTH, BKJIFOUAOIIYIO rpaBuTanuto. Crenualib-
HOH TeOpHH OTHOCHUTEIbHOCTH MOCBSILEHBI TOJBKO JICKIIUU
[51].

B BBICKa3pIBaHUAX DWHIITEHHA, OTHOCSIIUXCS K 1912 1.,
ONSATh MOXHO MPOCJIEIUTh OTMEUYCHHYIO BBIIIE IBOMCTBEH-
HOCTb HHTEPHpPETAlMM MAacChl, C OJHOW CTOPOHBI, Kak
9KBUBAJICHTA 3HEPIHMM MOKOSI U, C APYrod, — Kak Mepbl
MHEPIHH.

B HEX comepuTCs yTBEpXKIEHHE, UTO 71 CIEAyeT pac-
CMaTpUBATh KaK XapaKTEPUCTHUYECKYIO KOHCTAHTY MACCHB-
HOHU TOYKH, KOTOpAasl He MEHsIeTCs Ipu ABMXeHuu. Bmecre ¢
TE€M TOBOPUTCS, YTO 3HEPrUsl CBOOOIHOM YacTHULbI OIpe/e-
JIeHa C TOYHOCTBIO /10 HPOU3BOJILHOM aJAUTUBHON KOH-
cranTbl. M TeM He MeHee mic’ PaBHO JHEPIUM IOKOS (CM.
obcyxaenne ypasuenus (28') B [S1]).

1913-1914 rr.

B Gousbimoii cratbe [56], onyOnukoBaHHoi B 1913 . coB-
MectHO ¢ M. I'poccmMaHOM, DHHIITEHH MPOAOJIKACT 00CY K-
[aTh MPONOPLUUOHAJIBHOCTh UHEPTHOM M TSKEJIOW Macc, C
YPE3BBIYAIHO BHICOKOW TOYHOCTBIO BBISIBJIEHHYIO B OIBITaX
DTBela, ¥ pacCMaTPUBAET 3aBUCUMOCTH CKOPOCTH CBETA ¢
OT IPaBUTANMOHHOTO TIOTECHIMAJIA.

B 1914 r. DiiHiuTeitH onyOMKoBa 3aMeTKy [57], B KO-
TOPOI HALILJIM OTPAXKEHHUE €TI0 B3TJISLIbI HAa MOHsATHE Macchl. K
TOMY JX€ BPEMEHH OTHOCHTCS U PYKOIHCh KOHCIEKTa ero
JISKIWH 11O CTENUATHLHON TEOPHU OTHOCUTEIHLHOCTH [S8].

B [57] o obcyxaaer BKJaJ rPAaBUTAIMOHHOTO IOJIS B
TSDKEJIYIO Maccy M MHEPTHYIO Maccy Teja U MPUXOIUT K
BBIBOJY, YTO WHEPIMs 3aMKHYTOH CHCTEMBI IMOJHOCTHIO
ONPEAEIISETCS €€ YHEPTUEH TTOKOS.

B [58] mpuBenens! BbIpaxeHue 4-BeKTOpa 3HEPTUU-UM-
nyjibca U cooTHolnenue Eo/c? = m, KOTOpbIEe CJleayromIuii
pa3 mosBsiTcs B pabortax OHHIITeiHa Jymmb B 1921 1.
3ameTuM, 4TO B [58] m HaswiBaeTcs maccoir mokost (Ruhe-
masse), 4TO Kak ObI MOJpa3yMeBaeT, YTO MACChl TeJIa B IIOKOE
Y TIpY IBHKEHUH PA3JINYHBL.

1915 r.

1915 ron o3HamMeHOBAJICS 3aBepllEHUEM CO3JaHus OOIei
TEOpUM OTHOCUTEIBLHOCTH B craThe [59]. Ho yxe B mpe-
npiaymeid crtatbe [60] DWHIITEHH mOMydns (GOPMYJIHL,
ONMCBHIBAOIINE [BA BaXHEHIHMX 3(deKkTa 3Toi TeopHu:
MPELecCHIo Mepureius MepKypusi 1 OTKJIOHEHHE CBETa Ipa-
BUTANMOHHBIM mojieM CouHiia. BekoBoe MBUXKEHHE TEpH-
rexaust Mepkypust (okojio 40” B crojieTue), KOTOpOE HENb3s
ObLIO OOBSCHUTH BIIUSIHUEM HU3BECTHBIX Tes COJIHEUHOU
cucTeMbl, ObUIO ycTaHoByieHO B 1859 r. JleBepbe. DiHII-
TeWH BBIYUCIIHJI, YTO OOINAsi TEOPHS OTHOCUTEIbHOCTH
maet 43",

Ho nouctune BceMUpHO U3BECTHBIM CTAJIO IPEICKA3aHIE
yIrjla OTKJIOHEeHUs cBeTa 1,7” mocie Toro, kak OHO OBLIO
TOJITBEPXKACHO OPUTAHCKOW BKCIETUIMel, HaOJFOIaBIIIeH
Conneunoe 3aTmenue B 1919 1.
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7. 1917 roa. KocmoJstoruyeckass KOHCTAHTA

1917 r.

B 1917 r. Beima monyJisipHasi kHukka [61]. B ocHOBHOM
B HEW paccka3bIBaeTCs O COBMECTHOM INPeoOpa3oBaHUU
MPOCTPAHCTBEHHBIX M BpeMeHHBIX koopauHat. Ho B §15
TOBOPHUTCSI O KHHETUYECKON SHEPTUU MATEPHAILHON TOYKH,
KOTOpasi paBHa Tenepb He mv2/2, a mc?/\/1 —v2/c? m,
CJIeIOBATEIbHO, BKJIFOUAET B ce0si Kak COOCTBEHHO KWHETH-
YECKYIO JHEPIUIO, TAK U JHEPTHUIO MOKOos. [asee roBoputcs:
"opensaTuBUCTCKAs (U3MKa 3HATA 1BA QYHIAMEHTATBHBIX
3aKOHA COXPAHEHMsI, 2 UMEHHO: 3aKOH COXPAHEHHS YHEPTUU
7 3aKOH COXPAaHEHMS] MaccChl; 00a 3TUX (QyHIaMEHTAIBHBIX
3aKOHA CYUTAJUCh COBEPIICHHO HE3aBUCHUMBIMHU JADPYT OT
npyra. Teopus oTHOCHTENILHOCTH cimja ux B omun". U
XOTSl U3 JNaJIbHEHIIEr0 TEKCTAa BHUMATEJIbHBIA 4UTATEb
MOKET 3aKJIIOUUTh, YTO peub ugeT o Ey = mc?, 4yTb
MEHee BHUMATENBHBIN YUTATEIb MOXET CAENATh BBIBOI,
uTto peub upeT o E = mc?. To 06CTOATENLCTBO, YTO
BpeMeHaMU DUHINTEHH BKJIIOYAJI SHEPTHIO TOKOS B TOHS-
THEe KMHETHYECKOH SHEpruu, He CIIOCOOCTBOBAJIO YCTAHOB-
JICHUIO SICHOCTH.

Camas 3HAMEHUTAs cTaThsl DUHIITEHA U3 BBILLIEAIINX B
1917 r. — s1o "Bompockl KOcMOJIOTHd M OOILas TEOpHUs
otHocuTenbHOCTH" [62]. B Hell OH BIEpBLIE IOCTABHII
BOIIPOC O BO3MOXHOW HEHYJICBOW TIJIOTHOCTH JHEPTUU
BaKyyMa, KOTOPYIO OH 0003HA4YMJI OYKBOM 4. T4 MIOTHOCTH
SHEpPruM OAMHAKOBa BO Bcex Toukax Bcemennoit. Ilo cyie-
CTBY OHA MPEJCTABISET COOOM MOJHOCTBIO IETOKAIN30BAH-
HYIO 9HEPTHIO, PA3JIMTYIO 1O Beelt BeeseHHOM.

DWHIITEWH BBEJ 3Ty KOCMOJIOTHYECKYIO KOHCTAHTY,
HA3bIBAEMYIO A-4JICHOM JJIsl TOTO, YTOOBI OMUCATH B OOIIEH
TEeOpUH OTHOCUTEIHHOCTU cTanmuoHapHyro Bcenennyro. Ho
BCKOPE BBISICHUIIOCh, YTO JOCTUYL YCTOMYMBOM cTanuoHAp-
HOCTH Ha 9TOM YT HEJIb3S.

B 1922 1., udyyass mMeHHO 3Ty paboTy DWHIITEHHA,
®puaMaH BBIIBHHYJI TEOPHIO paclIMpsitoleiicss BeenenHon
[63, 64]. DiiHmTeiiH cHavana mnocuuTas, yto Ppuaman
ommbes [65], HO moToM corjacuics ¢ HUM [66]. B 1929 r.
Xab6061 mpeicTaBUI EpBbIe HAOIFOIaTEIbHbBIC TaHHBIE [67] B
M0JIB3Y pacimpenns: BceseHHOM.

B 1945 1. DiiHmTediH omyOIuKoBajl BTOpOE W3IaHHE
pabotsl "CyIIHOCTh TEOPHU OTHOCHTEJILHOCTH" €O Clienu-
aJbHBIM JonosiHeHneM "O Kocmoltoruyeckoi mpobieme",
MOCBSIIIIEHHBIM TEOPUHU paciuupsirorieiics: Beenennoit [68].

Ha rpanu 1970 —1980-x ronoB Bo3nukia [69 —71] Mmoaens
9KCIIOHEHIINATIBHO OBICTPOro pas3ayBaHus (MH(ISIUN) paH-
Heit Bcenennoit. CoryacHo 3To#t Momenu 3h(GeKTUBHBIN
KOCMOJIOTMYECKUH WIEH CO3JAeTCsl B MOMEHT 00pa30oBaHUs
BceieHHOI HEHYJIEBBIM BaKyYMHBIM CPEIHUM OCOOOTO CKa-
JISPHOTO TIOJIs, BIIOCJIEACTBUH IPEBPAIIAIOLIETOCS B SHEP-
TUYHBIE YACTHIIBL.

B 1998—1999 rr. nBe rpymnmbl, U3MEPSBIIUE SPKOCTU U
CIEKTPbI CBEPXHOBBIX 3BE3[l, MPUIILUIA K BBIBOAY, YTO TEMII
pacimpenus Beenennoit yckopsiercs [72, 73] (cm. Takxe [74]).
Bce nmaHHBIE yKa3bIBAKOT HA TO, YTO B OOBIMHOW MaTepuu
3aKJII0ueHOo Beero 4 % sHeprum Bo Beenmennoi, oxoio 24 Y%
MPECTABICHO YaCTUIAMH TaK Ha3bIBAEMOW TEMHON MaTe-
pUM, MPUPOJA KOTOPBIX MOKA HEW3BECTHA, W MPHUOJU3U-
tenbHO 70 % Bcelt aHepruu BceesleHHOH CyIecTByeT B BHIIE
KOCMOJIOTn4eckoi nocrosiHHo!. Ee cTayiu Ha3bIBaTh TEMHOM
sHeprueir. Tak Bo3poAMIach Hjes SUHIITEHHOBCKOTO A-
4JIeHA.
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8. T'oant 1918-1920. HéTep

1918 r.

B 1918 r. BrIlIa U3 nevaTu 3aMevaTesbHas pabora DMmu
Hérep [75], B KOTOpOH, B 4aCTHOCTH, OBLIO JIOKA3aHO, YTO
JIMHAMUYECKHE 3aKOHBI COXPAHEHHS CJEIyIOT U3 CBOWCTB
CHMMETPHUH MPOCTPAHCTBA-BpeMeHH. MBI 3HaeM, 4TO COX-
paHeHue SHEPTUU SIBIISETCS CJIEJCTBHEM OTHOPOJIHOCTH
BPEMEHHU, & COXPAaHCHHE HMITYJIbCA — CJICICTBUEM OJHO-
poaHocTH npocTtpancTBa. CoXpaHEeHHE MOMEHTA UMITYJIbCa
(YrJI0BOro MOMEHTA) CJIeJlyeT U3 M30TPOIUU MPOCTPAHCT-
Ba: (Qu3MKa He MEHSIETCS MPH BPALICHUSX KOOPAMHATHBIX
oceil B TJIOCKOCTSAX XV, Yz, zX. AHAJOTUYHO, JOPEHII-
WHBAPUAHTHOCTb €CTh CJIEICTBHE TOTr0, 4TO (U3MKa HE
MEHSIETCSI TP TICEBIOCBKIIMIOBLIX BPAICHUASX B IMJIOCKOC-
TAX X1, yt, zt.

B mucbMme 'miibOepTy DUHIITEHH OTMETHII 3TO OTKPBITHE
Hérep [76]: "Buepa s mOJIyYmsl OYEHb MHTEPECHYIO CTATBIO
rocnoxxu Hérep o moctpoenunm wunBapmantoB. Ha Mens
MPOU3BOJIUT BIEYATICHUE TO, YTO TAKUE BEIIM MOXXHO pac-
CMaTpUBaTh CO CTOJIb OOIIeH Touku 3peHus. Crapoit reap-
quu B ['éTTuHreHe He moBpeIuIIo Obl, ecii ObI €e MoCIaJIN Ha
oOyuenue k rocnoxe Hértep. IToxoxe, 4TO OHA XOpOIIO
HNOHUMAET CBOE pemeciio”.

Bckope DiiHIITEHH HampaBuil B He4yaTh craTbio [77] o
COXpAaHEHWH YHEPTUH B OOINEH TEOPUN OTHOCUTEIILHOCTH, B
KOTOPOM, B YAaCTHOCTHU, YTBEPXKAaj, YTO IHEPIus 3aMKHY-
TOU CHUCTEMBI UTPAET POJIb KaK MHEPTHOU, TaK M TSIKEJIOU
MacCHI.

1919 r.

N3 nybnukanmii 1919 r. cieqyer oTMETUTH KpaTKOe cO00-
wenue "IIposepka o01weii Teopun oTHOCUTE IbHOCTH" [78] 06
OTKPBITUM OTKJIOHEHHUS JIy4a cBeTa npuTskeHueM COJHIA U
cratbio B razere Times "UTO Takoe TEOPUs OTHOCUTEIBHO-
ctu?" [79]. B Heit DiHIITEHH HAamKCakx, B YaCTHOCTH:
"HauGoJiee BaXHBIN pe3yJIbTAT ClENUAILHON TEOPUH OTHO-
CHUTEJIbHOCTH KAaCAJICSl MHEPTHOM MAaCChl MAaTepHATbHON
cructeMbl. OKa3aj0Ch, YTO WHEPTHASI MACCA CUCTEMBI HOJI-
JKHA 3aBUCETH OT COJIEPIKAIIIEHCS B HEN SHEPTHUH; 3TO IIPUBEIIO
K IIPEJICTABJIEHAIO O TOM, YTO HHEPTHAS MACCA ABJIIETCS HE
4eM WMHBIM, KaK CKPBITOU JHEPTHEH. 3aKOH COXpaHEHUs
MACCBI MOTEPSLT CBOIO HE3aBUCHMOCTD M CIIHJICS C 3aKOHOM
coxpaHenust sHeprun’.

1920 r.

K 1920 r. oTHOCHTCSI YepHOBAS PYKOIIUCH OOJIBIION MOy JIsIp-
HOU cTaThbu "MdyHJAaMeHTaJIbHbIE WAEX U METOMAbI TEOPUU
OTHOCHTEJILHOCTH, TpeJCTaBjeHHble B ux pa3utun’ [80],
HaJl KOTOpoi OWHIITEHH paboTan mo 3akaszy XypHaya
Nature v KOTOPYIO Tak 4 He OIyOJIMKOBAJI.

Torma ke B OepJMHCKON ra3eTe MOSBIJIOCH IHCHMO
Ditareiina "Moit otser" [81]. ITucbkMo HauuHaeTcs CJio-
Bamu: «[Tox mpeTeHMO3HbIM Ha3BaHKueM "Pabouee 06beaU-
HEHHE HEMEIKMX eCTECTBOUCIIbITaTE el cOOpasoch mecTpoe
00111eCTBO, OJIIKANIIIAS TIETh KOTOPOTO 3aKJIFOYAETCS B TOM,
4TOOBl PA3BCHYATH TEOPUIO OTHOCHUTEILHOCTH B [IJIa3ax
He(U3UKOB, & BMECTE C Hell 1 MEHSI KaK e OCHOBATEIIsD).

Manee DWHIITERH TAILET: ...y MEHS €CTh BCE OCHOBAHMUS
CYMTaTh, YTO B OCHOBE 3TOH 3aTeH JIGKUT OTHIOAb HE
cTpemMiieHHe K HCTHHE... OTBEYar0 sI TOJBKO MOTOMY, YTO
MOH JIPY3bsi HE Pa3 MPOCUIM MEHsI BBICKA3aTh CBOIO TOUKY
3peHusl.
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IIpexne Bcero 3amedy, YTO, HACKOJBKO MHE H3BECTHO,
CEeTO/HSI BPSA JIM MOXHO HAWTH YYEHOTO M3 TeX, KTO BHEC
3aMETHBI BKJIaJ B TEOPETUUECKYIO (HU3UKY, KOTOPBIA HE
MPU3HABAJI OBbI, YTO TEOPHS] OTHOCUTEIBHOCTH SIBJISIETCS
JIOTHYECKH BIIOJIHE 3aMKHYTOW M YTO OHA COTJIACYETCS CO
BCEMH TBEPJO YCTAHOBJICHHBIMH aHHBIMH omnblTa. Hambo-
Jiee BbLaronmecs: (pU3MKu-TeopeTuku — s HazoBy [.A. Jlo-
perna, A. 3omMmepdenbaa, M. Jlays, M. Bopna, Ix. Jlap-
mopa, A. Dnmuartona, [1. [ebas, I1. Jlamxesena, T. JleBu-
YUHBHUTY — CTOST HA TIOYBE TEOPUU OTHOCUTEILHOCTH M CAMHU
AKTHBHO paboTaroT Haj Hel...

Menst ympekaroT B TOM, YTO $SI 3aHMMAIOCh MOIILION
peKIaMoi Teopur OTHOCUTEIHLHOCTU. MOTy JUIIb 3aBUTh,
YTO BCIO XH3HB s JIFOOMJI XOpOIIo OOTyMaHHBIE, TpPe3BbIe
(dpassl ¥ TAKOHUYHEINA CTUIIL".

9. 1921 roa.
"CymmocTs TeOpuH OTHOCHTEIbLHOCTH"

B 1921 r. DiiHmredtH O6bu1 mpuriamed B [IpuHCTOH U
mpovesl TaM JIeKIIUU, cocTaBuBIIUEe KHUTY CywHocmb
meopuu omuocumeavrocmu [82]. B 3To#t KHUTE OH BIIEpBBIC
MAakCHUMaJIbHO MyOJMYHO W OJHO3HAYHO OIHUCAJ, YTO OH
MOHMMAET TOJ JIKBHBAJCHTHOCTHIO JHEPIMH M Macchl. B
ypaBHeHusix (41)— (43) oH mpuBeJ BBIPAXKEHUS JIJISI KOMIIO-
HEHT 4-BeKTOpa 3HEPTUU-UMIIYJIbca TeJla Yepes3 ero Maccy u
ckopocThb. B ypaBHeHuu (44) mpuBes BbIpaKEHUE SHEPTUU
Tela B COCTOSHMM TOKOS 4epe3 ero maccy: Eg = mc?. B
ypaBHeHUU (45) mpuBes BbIpaXEHUE IS SHEPTUH TPU
Manoit ckopoctu ¢: E = m+mq?/2 +3mg*/8 + ... (B enu-
HUIAX, B KOTOPBIX ¢ = 1). B Tekcre Mexay ypaBHEHUSIMU
(44) u (45) on nmmet: "Takum 06pa3oM, Macca U SHEPTHs
CXOJHBI MO CYIIECTBY — 3TO TOJILKO Pa3JIMYHbIC BBIpaXKe-
HUSl OJHOTO M TOro xe. Macca Teia He NMOCTOSIHHA; OHA
MEHSIETCSL BMeCTe ¢ ero sHeprueil". 3ateM cieayer npume-
YaHWE O TOM, YTO BBIACNICHHUE SHEPTHU B PAJAMOAKTHBHBIX
pacmagax oOycIIOBJICHO "IKBHBAJICHTHOCTBIO MEXIY Mac-
coii mokos u smeprueit moxos". Ilpu paaMoakKTUBHOM
pacnajze cymMMa IMOJIyYaroIMXcs Macc BCerla MEHbIIE, YeM
Macca pacnagarorerocs siapa. Pa3HOCTh mposBiIsieTcs Kak
B BUJIC KHHETUYECKON SHEPTUM MOPOXKACHHBIX YACTHI, TaK U
B BHJI€ BICBODOXIEHHOM SHEPIUU U3J1ydeHUs".

B 3THX BBICKa3bIBAHUSIX 3aCITY)KUBAIOT OBITH OTMEUCHHBI-
MH TPH 00CTOSITENILCTBA. BO-TIepBBIX, IPH YETKOM ONpeelie-
HUM B YpaBHEHUSIX MAcChl KaK BEJIMYMHBI, HE 3aBUCSILEH OT
CKOPOCTH, UCIOJIL30BAHME [IJIsl Hee TepMuHa "Macca mokos",
MOAPa3yMEBAIOIIET0, YTO MAcCca 3aBUCUT OT CKOPOCTH. Bo-
BTOPBIX, OTCYTCTBHE SIBHOTO YTBEPXKIEHHs, YTO Macca
HN3MEHSeTCS ¢ M3MEHEHHEM JHEPrid Tejla, HO He ero CKOpo-
cTH. B-TpeTbux, yTBEpKIAEHHE, YTO Macca M 3Heprus — 910
TOJIBKO Pa3jIM4HbIE BBHIPAXKEHHS OJHOTO U TOro xe', B TO
BpeMsl KaK Macca — 3TO PEeJISITUBUCTCKAN MHBAPHAHT, T.C.
YeTBIPEXMEPHBIN CKAJISIP, & SHEPIHsl — YeTBEPTask KOMIIO-
HEHTA YeTBIPEXMEPHOTO UMITYJIbca. BO3MOXKHO, IMEHHO U3-
3a 9TUX, HE BIOJHE TOYHBIX, CJIOB, COMPOBOXIAFOIIUX
BIIOJIHE YeTKue (HOPMYJIbl, MHOTHE YMTATENN 10 CUX HOp HE
BUAAT B [82] 4ETKOTO BLICKA3BIBAHHS B MONB3Y Ey = mc?
npotus E = mc?.

3aciyKuBaeT yIIOMUHAHKS MaJIeHbKasi OIYJIsipHast Opo-
miropa  Teopua omuocumeavnocmu [83], aBTOp KOTOpOH
N. Jleman Gnarogaput DWHIITEHHA 32 IIEHHBIC yKa3aHUSI.
JlemaH BocCXHIAaeTCs TJIYOMHOM M M3SIIECTBOM MBICIIEH
MUHKOBCKOTO M TOTYEPKUBAET OTPOMHOCTD 3a1acoB SHEP-
TUH, CYIIECTBYIOIINX B (HOPME MACCHI.

10. T'ogwer 1927-1935

1927 r.
B 1927 r. B Mupe nponuim KoH(pepeHIUH, MOCBSIICHHbIC
JIBYXCOTJIETUIO CO BpeMEHU KOHYMHBI HbroTOHA. DUHIITEHH
OTKJIMKHYJICS psijioM crateit. B [84] o mucan: "Vuenue
HproToHa He gaBasio HUKAKOTO OOBSICHEHUSI TOMY B BBICIIIEH
CTENeHN 3aMevyaTeIbHOMY (BakTy, YTO BEC W MHEPIHS Telia
ONPENEIISFOTCS OJIHON U TOMU Xe BeJIMYuHOM (Maccoii). [Tpu-
MeYaTeIbHOCTh 3TOrO (hakTa mopasmia camoro Herotona".

K 1927 r. B nepByto ouepep Onarogaps TpyaaM DUHIII-
TeliHa, CTaJIO SICHO, YTO MHEPIMS U BeC ABUXKYIIErocs Teja
ONpPENEJISIFOTC HE €ro Maccod, a COOTBETCTBEHHO €ro
sHeprueii E 1 BeMIUHO p, p,/ E, TA€ p; — BEKTOP SHEPTUH-
UMIyJibca. B HBFOTOHOBCKOM mipefiesie 06e OHU CBOJISITCS K
9HEPI'Uu MOKOos, T.€. K Macce. TakoBO mpocToe 0ObsICHEHHE
paBeHCTBa MHEPTHOM U TsDKeNION Macce B Mexanuke HproToHa,
KOTOPOE 1aeT TeOPHUsl OTHOCUTEIbHOCTH.

Ho DitamTeiin, kak MBI BUIUM, TPOJOJDKAT TOJIB30-
BATbCS CTApON HEPEJISITUBUCTCKON TEPMUHOJIOTUEH.

1928 r.

B cratbe "®yHaamMeHTaTbHBIE TOHATHS GU3UKU U M3MEHE-
HUS, KOTOPBIE IPOU3OLLIM B HUX 3a mociendee BpeMs” [85]
DWHIITEWH c(hOPMYIMPOBAII CBOE OTHOIICHUE K MpolJieMe
NPUYUHHOCTH B KBAHTOBON MEXaHUKE:

"Takum 0Opa3oM, Teopus moJis okojedasa GpyHaameH-
TaJbHBIC TMOHSTHS BPEMEHH, HPOCTPAHCTBA M MATCPHH.
OfHako OfHA OmOpa 3/JaHUS OCTABAJACH HE3BIOJIEMOIL:
TUIOTE3a MPUIMHHOCTH. 3aKOHBI MIPUPO/IBI TAKOBBI, YTO U3
COCTOSIHUSI MHpa B HEKOTOPBIA MOMEHT BpEMEHH OJTHO-
3HAYHO CJICYIOT BCE NIPYTMe €ro COCTOSIHUS KaK B MPOIII-
JIOM, TaK ¥ B OyI1yIlieM.

OmHaKO B HACTOsIIEe BPeMsi BO3HUKIIUA CEPbE3HbIC COM-
HCHUSI OTHOCUTEJIHO TIOHIMAEMOT'O TAKMM 00pa3oM MpHH-
WA TPUIYMHHOCTA. ODTH COMHEHHS OOYCIIOBJICHBI He
MOTOHE! YYCHBIX 3a HOBBIMHU CeHCAIUsIMU. TOJTYKOM, TIO0Y-
JIBILIUM K HUM, SIBIJIUCH (DaKThI, KQXKYyLIHECs IPOTUBOpeYa-
LIMH TEOPHUHU CTPOroi mpuauHHOCTH. [10-BHIUMOMY, TTOJIE,
paccMaTpuBaeMoe Kak (hpu3nuyecKkast peabHOCTh B OCIICIHEH
WHCTAHIIAY, HE TO3BOJISIET JTOJDKHBIM OOpa3oM OOBSICHUTH
OTJeJIbHBbIE (DAKThI, CBSI3aHHBIE C M3JIYUCHHEM U CTPOCHUEM
atoMa. VIMEHHO 3/1eCb MBI CTaJIKHBaeMCs C MpoOJeMaMu
TaKOM CIIOKHOCTH, YTO IS MPEONOJIEHHsS HX Tpedyercs
1y TOBUIIHOC HATPSDKCHUE MHTEJICKTYaIbHONW MOIIHU COBpE-
MEHHOTO MOKOJIEHUs (PU3UKOB".

Dra mpobiieMa ObLIa perrieHa 1Mo cymiecTBy uepes 20 jJeT B
NBYX cTaThsaX PeifHMaHa MO KBAHTOBOHW JJIEKTPOJIMHAMUKE
(cM. HHXe), HO KOrja 3TO MPOU3OLLIO, DUHINTEWH He
3aMeTH 3TOoro. I1o-BUAMMOMY, TOTOMY YTO CYMTAJ, 4TO
BCsI KBAHTOBAsl PU3KKA HAPYIIACT IPUYMHHOCTD.

1929 r.

B cratse B Bpuranckoit sHnuxiomnenuu [86] DUHIITEHH
omnuca 4-MepHOe MPOCTPAHCTBO-BPEMs], HE YITOMSHYB MuH-
KOBCKOTO U COBEpIIEHHO 000iias MoJI4aHueM 4-MepHoOe
MIPOCTPAHCTBO SHEPT HU-AMITYJIbCA.

B peun Ha TOpPKECTBEHHOM 3acCeaHUU, IOCBSICHHOM
50-y1eTUIO 3a1UTHl AOKTOPCKOM auccepramyu ITnankoMm, Ha
KOTOpoM OiHIITeliHYy OblLia BpydyeHa Menanb [linanka, oH
CHOBa BEpHYJCS K IpoOseMe MPUYMHHOCTH B KBAHTOBOM
Mexanuke: "XoTs g riy0oKo yOexdaeH B TOM, YTO MbI HE
OCTAaHOBHMMCSI Ha YPOBHE CyOIpPUYMHHOCTH, a IPHUIEM B
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KOHIIE KOHIIOB K CBEPXIPUYMHHOCTA B TOM CMBICIE, O
KOTOPOM TOBOPHJIOCH BBIIIE, S BOCXMIIAIOCHL paboTamMu
(MBUKOB MOJIOIOTO TIOKOJIEHHsS, OOBEIUHEHHBIMA IO/
HA3BaHMEM KBAHTOBasl MEXAHWKA, M BEPIO B MPABUJIBHOCTH
3TOM Teopuu. S TOJBKO CYMTAXO, YTO OrPAHUYEHUS], IPUBO-
JALIHE K CIAMUCuyeckoMy XapakTepy ee 3aKOHOB, JIOJIKHbI
OBITH CO BpeMeHeM ycTpaHeHbl" [87].

1934-1935 rr.

29 nexabps 1934 r. razera [Hummcoype nocm-zazemm
OmyOJIMKOBAJIA HUHTEPBBIO ¢ DUHIITESHHOM TOJT 3aT0JIOBKOM
"Hanexaa Ha aTOMHYIO SHEPTUIO OTBEPraeTcst DUHINTEH-
nom" [88].

B nexabpe 1934 r. DiiHinreitn npoves Jiekiuro "ieMeH-
TAPHBIA BBIBOJ 9KBHBAJIEHTHOCTH MAacChl W 3Hepruu" Ha
COBMECTHOM 3aCeTaHUN AMEPUKAHCKOTO MaTEMATHIECKOTO
o0111ecTBa, AMEPUKAHCKOT O (pU3nUecKoro oduiecTBa u Ame-
PUKAHCKOTO OOIIECTBA pa3BUTHS HAYKH. DTa JICKIUs ObLia
onybiukoBana B 1935 r. B BrojuieteHe AMepUKaHCKOTO
MaTeMaTHIeckoro obmiectna [89].

DWHINTEWH CTaBUT Iepen coOoil 3agady — JoKa3aTh
9KBUBAJICHTHOCTb MAacChl M SHEPruy, OCHOBBIBASICH TOJBKO
Ha TpeX MpeAnooxeHusx: "momumo npeobpaszoBanuii Jlo-
PEHIIa, JIMIIb HA 3aKOHAX COXPAHEHUSI SHEPTUH 1 UMITyJIbca'.
Ha mepBbix cTpanmmax oH BBOAUT 4-BEKTOpP CKOPOCTH H,
YMHOXasl ero Ha Maccy 1, MoJy4aeT 4-BeKTOp, IPOCTPAHCT-
BEHHBIC KOMIIOHEHTBI KOTOPOT'0, — MOJIaraeT OH, — eCTeCT-
BEHHO CYMTATh UMITYJIbCOM, d BPEMEHHYIO — dHeprueit" u,
TakuM 00pa30M, IPUIUCATD MOKOSIICHCS YACTULIE dHep2uio
noxos m (mc* B OGLIYHLIX eAMHATAX)".

"Ho, — roBOpUT OH, — HUOTKYJa HE CIEIYET, UTO...
HMEHHO 3TOT UMITYJIbC YAOBJIETBOPSET 3aKOHY COXPaHECHUS
HUMITYJIbCA, & 3T DHEPTUsl — 3aKOHY COXPAHCHHSI JHEPTHUH. ..
Kpome Toro, He Tak yx sICHO, UYTO CJEAyeT MOHUMATH IOJ
9Hepeueil noxkoA, TaK KaK OJHEPrHsl OIpeneseHa JIHMIIb C
TOYHOCTBIO JI0 HEONpEeACNICHHOW aJIMTUBHOW IOCTOSH-
HOM..." — ¥ poToIIKaET:

"Ceityac Mbl TIOKaXeM, YTO €CJIM 3aKOHBI COXPaHEHMs
SHEPrUU M HUMIIYJbCA CIPaBEMJIUBBI BO BCEX CHCTEMAax
KOOPAMHAT, CBSI3aHHBIX APYT € APYTOM IpeoOpa3oBaHUSIMU
Jlopenma, To 3HEprusi ¥ UMITYJIbC AEUCTBUTEIBHO OIpE/Ie-
JISIFOTCSI TIPUBEICHHBIMH BbITIIE (POPMYJIAMH U TIPEIIoJiarae-
Masi 9KBHBAJICHTHOCTb MAacChl M OJHEPTHH TIOKOS Takxke
cymrectByet".

W DiiHiuTeldlH npucTynaeT K JA0Ka3aTeIbCTBY TOTO, YTO
3aKOHBl COXPAHEHUS! ACHCTBUTEIHLHO BBITIOJHSIOTCS IS
paccMmaTpuBaeMoro uMm 4-umiryibca. st 5Toro on paccmart-
PHUBAET SHEPTUM U UMITYJILCHI JIBYX YACTHUI] IO U MOCIE UX
CcoyaapeHusl B Pa3JINIHBIX JIOPEHIIOBBIX CHCTEMAaX KOOPJAWHAT
U IIPUXOIUT K BeIBOY: ""TakuM 06pazoM, SHEPIHs [TOKOS U
HEeyNpYroMm coydapeHNH U3MEHSIeTCs aJIUTUBHO, TaK K€ KaK
Macca. YUTo Kacaercst 3HEPrud MOKOsI, TO OHA OIpeIessieTcs,
KaK 9TO CJeIyeT U3 CAMOTO MOHSITUSI SHEPTUH, JIUIIb C TOY-
HOCTBIO JIO aJJINTUBHON MOCTOSIHHOW, U MBI MOXEM HAaJIO-
KHUTh YCIIOBHE, YTOOBI E; 00OpaIaioch B HYJb BMECTE C M.
IIpu sTOM E(j = m, 4TO U ABJISETCS 10KA3aTEILCTBOM MPUH-
[(MI1a SKBUBAJICHTHOCTH HHEPTHON MACChI M 9HEPIUH MOKOs1".

OOpainaet Ha ceOs1 BHUMAHKE TO, YTO DUHINTEWH B 3TOMN
JIGKIIMM HHU pa3y He ymomuHaeTr o Teopeme Hérep [75],
COTJIACHO KOTOPOUN COXpaHeHHe 4-UMIyJibca M JIOPEHII-
UHBAPUAHTHOCTb OOYCJIOBJIEHBI CBOMCTBAMHU CHUMMETPUHU
IPOCTPAHCTBAa-BpeMeH MUHKOBCKOTo. OH MpeanoynTaeT
BLIBOJWTHL CBOWCTBA 4-UMITyJIbCA, paccMaTpHBas MapHbIE
coygapeHusi B TPEXMEPHOM WPOCTPAHCTBE M OTJIEIBHO

7*

MpearnoJarasi JJOPeHI-MHBAPUAHTHOCTh U COXpAHEHHE JHEP-
TUH U UMITYJIbCA.

4 mas 1935 r. om mybmukyer B Hoto-Hopx Taiimc
nekposior "Tlamsatu Ovmu Hétep" [90], B kOTOpOM OYEeHb
BBICOKO OT3BbIBAETCS O €€ 3acjyrax mnepei MaTeMaTHKOW U
00XOIUT MOJYAHUEM TeopeMy, KOTOpasi TaK BakHa B
¢usuke. ITocienoBaTenbHOE U3JI0XEHHUE 3aKOHOB COXpaHe-
HHSl HA OCHOBE CBOICTB CHMMETPHUH MPOCTPAHCTBA-BPEMEHHU
B ayxe Hérep Obu10 mano Buepsbie B 1941 r. B Teopuu nois
JI.A. Jlanmay u E.M. JIudpmmna (cM. HIXe).

B 19351. 6b11a Takke ommyOIMKOBaHA 3HAMEHHATAS CTAThSI
[91], nanucannas DitHimTeliHOM coBMecTHO ¢ H. Po3enom u
Bb. IMononbckuM, 00 MHTEPIIPETALIMU U3MEPEHUS B KBAHTO-
BOU MEXaHUKE.

11. 'oaer 1938 —1948. ATomuas 0oM0a

1938 r.

B 1938 r. BEIXOIUT 3HAMEHHUTAS HAYYHO-IOMYJISpHAS. KHUTA
DWHIITEHA W €r0 MOJIOIOTO coTpyaHmka Jleomosbaa
Nudenbaa Dgoaroyusa ¢usuxu [92]. B Helt aBTOpBI HEOTHO-
KpPaTHO BO3BpAaIlIalOTCs K Bompocy o macce. CHavana B
riase I "PacuBeT MeXaHHCTUYECKOTO BO33peHus", B paszeie
"Ele ogHa HUTH" OHU BBOAST IOHATHS HHEPTHOM U TXKEIOU
MacChl M TOBOPSAT 00 MX PABEHCTBE KAK O MYyTEBOAHON HUTH K
o0weit Teopur oTHOocuTeabHocTu. B rimase 111 "Ilone u
OTHOCHUTENILHOCTD", B paszeie "OTHOCHTEILHOCTb U MeXa-
HUKA" OHM BBOIAT MOHsITHE Macchl mokos: "Tlokosiieecs
TEJIO UMEET OMPEIEIIEHHYIO0 MACCY, TaK HA3BIBAEMYIO MACCY
noxoa". Nanee onu muinyT: "...M3JIyYeHHE, UCIYCKAEMOE
CoJIHIIEM ¥ MPOXOSINEe Yepe3 MPOCTPAHCTBO, COICPKUT
sHepruro u nosroMmy mmeer maccy". U eme: "CoraacHo
TEOPUH OTHOCHTEIBHOCTH, HET CYIIECTBEHHOTO DA3JIUYHsI
MEX/1y MacCOl U SHEeprueil. JHeprust UMeeT Maccy, a Macca
[PEJICTABIIAET OO0 dHEPTHIO. BMeCTO JBYX 3aKOHOB COX-
PaHEHHsI MbI HMEEM TOJIBKO OJIMH: 3AKOH COXPAHEHHSI MACCHI-
SHEPruM. DTOT HOBBIM B3IJIS OKa3ajcs OYeHb IUIOAOTBOP-
HBIM B JajbHeimeM pa3sutun ¢pusuku'. Kaxercs, 4To 310
YTBEPIKICHHE SBJISIETCS aJE€KBATHBIM CIIOBECHBIM BBIpaXKe-
HueM Qopmynsl E = mc? m He cormacyercs ¢ (GopMyJIoi
E() = mcz.

B toit xe riase 111, B paszuene "OOuiast Teopust OTHOCH-
TEJILHOCTH U €€ IKCIepPUMEHTAIbHAS TIPOBepKa', pacckasbl-
BAeTCSL O TOM, 4YTO OJUIMNTHYECKass opbuta Mepkypust
MIPEIECCUPYET, COBepIas MoJHbI 060poT Bokpyr CoJHia
3a TpY MUJIJIMOHA JIET. DTa Mpereccus nepureanst Mepkypus
00yCJIOBJICHA PEISITHBUCTCKAMU CBOMCTBAMM I'PABUTAIIMOH-
Horo nous. B cienyromeM paszaeiie rosoputcs: "Mbl umeeM
JIBE PEANbHOCTH: gewyecmso u noe... Ho nenenue Ha Bellie-
CTBO | TI0JI€, OCJIe IPU3HAHMS SKBUBAJICHTHOCTH MACChl U
SHEPTUH, ECTh HEYTO UCKYCCTBEHHOE U HESICHO OTIPE/IEJIEHHOE.
He MoXeM JiM MBI OTKAa3aThCsl OT IOHSTUS BEIIECTBA U
HOCTPOUTH YUCTYFO PU3UKY mojs?"

Co3iaHre KBAaHTOBOW 3JICKTPOJAMHAMUKH HA CTBIKE
1940—1950-x rr., a 3aT€M KBAHTOBO-IIOJIEBOM TEOPUHU IJIEKT-
pocaaboro M CUJIBLHOTO B3aUMOJCUCTBUNA M Pa3JIMYHBIX
MOJIeJiell TaK HA3bIBAEMOTO BeJMKOro OObeIMHEHUS BCEX
B3aUMOJIEUCTBUI MOXHO PACCMATPHBATH KAK PEAU3AIHIO
MeuThl DHHINITeHa 0 enuHOoi Teopuu nojis. Ho B ocHOBe
BCEX 3TUX TEOPHIl JIEKAT HE TOJBKO TEOPUSI OTHOCHTELHO-
CTH, HO U KBAHTOBAS] MEXAHUKA, BEPOSTHOCTHYIO HHTEPIIPe-
TAIMIO0 KOTOPOW DWHINTEHH HE MOT NPUHATH, YTBEPXAas,
uro "Bor He urpaer B kocrtu". MenHo Giarogaps KBaH-
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TOBOM MEXaHHMKE MOHSTHE MATEPHH, BEIIECTBA HE OBLIO
W3THAHO M3 3THX TEOpHUH, a, HA000pOT, CTAJIO UX OCHOBOIA.
DTO 0COOEHHO SIPKO MPOSIBISAECTCS B SI3bIKEe (heHHMAHOBCKIX
JIMarpaMM, B KOTOPBIX PeasibHbIE YACTHUILI (B TOM YHCIIE U
(OTOHBI) TPEACTABJIAIOT BEIIECTBO, 4 BHUPTYAJIbHBIE —
CHJIOBBIC TIOJIs (CM. HUXKE).

Iocnenuss raasa IV "KsanTe" mocssiena pacckasy o
KBaHTOBOM Mexanuke. B pasgene "Ksautel csera" roso-
pHTCS O TOM, YTO CBET COCTOMT W3 3€PEH DJHEPIUU —
CBETOBBIX KBAaHTOB — (OTOHOB. B pasnene "BosHbl MaTe-
pun" MOJUEPKMBAETCS CXOJICTBO COYETAHUSI KOPIYCKYJISAP-
HBIX ¥ BOJIHOBBIX CBOMCTB ()OTOHOB U 3JI€KTPOHOB: "OHIM
u3 Hanbosiee GPyHAAMEHTABLHBIX BOMPOCOB, MOCTABJIEHHBIX
COBPEMEHHBIMU YCIIEXaMH HAYKH, SIBJISETCSI BOIPOC O TOM,
KaK COrJIaCOBaTh J[BA MPOTHBOPEYMBBLIX B3TJIsANa HA BEILle-
CTBO ¥ BOJIHY". ABTOPBI HAXOASTCA B OJHOM IIAre OT TOTO,
4TOOBI MPU3HATH (POTOH TAKOM Ke YACTHUIICH BEIeCTBa, KaK
971eKTpoH. HO B KOHIIE KHUTH OHU ITHIITYT:

"BelectBo 00IagaeT 3€pHMCTONW CTPYKTYPOM; OHO
COCTOUT W3 3JIEMEHTAPHBIX YACTHUIl — JJIEMEHTAPHBIX KBAH-
TOB BELIECTBA. 3EPHUCTYIO CTPYKTYPY UMEET IJIEKTPUYECKUI
3apsiA M, YTO CAMOE BAXXHOE C TOYKH 3PECHHsI KBAHTOBOIM
TEOPUH, — 3EPHHUCTYIO CTPYKTYPY HMEET W JHEPTHsl.
DOTOHBI — 9TO KBAHTHI FHEPIUH, U3 KOTOPBIX COCTOUT CBET".

Takum 06pa3oM OHU OTOXIECTBIIAIOT CBET C SHEPTHEH U
MIPOTUBOIOCTABJIAIOT €ro MaTepur. He B 3TOM JIM OTOX-
JIECTBJIEHMHA W TPOTUBONOCTABJIEHUM 3aKJIIOYEH OJMH U3
KOpHEH MyTaHUIIbI C 3HEPruei u Maccou?

1939 r.

2 asrycra 1939 r. Oitnmreitn no uannuatuse Jleo Cry-
JlapJia Hanmucaj 3HaMeHuToe nucbMo npe3uaeHty @.J1. Pys-
BEJILTY, NMPEJOCTEPETAIOLIEE, YTO "IJIEMEHT ypaH MOXKET
OBITB NPEBPAIIEH B HOBBIN BasKHbIM HCTOYHUK sHepruu" [88].

1941 r. Jlanpay u JIndumm

B 1941 r. BbIIILIO U3 NIEYATH MEPBOE PYCCKOE U3JAHUE KHUTU
Jlannay u Jlupumna Teopusa noaa [93]. B Heil Bce 3akOHBI
COXpaHEHUs! ObLIU MOCJIEAOBATENBLHO MTOJIYYEHbI U3 CBOWUCTB
CHMMETPUH MPOCTPAHCTBA-BPEMEHH B COOTBETCTBUH C TEO-
pemoii Hérep. B §10 "Dueprus u ummyisc", KoTophlii B
MOCJISAYIONINX U3TaHUSX CTal §9, ObUIM BBeIEHBI 4-BEKTOP
SHEePTUU-UMITYJIbCA U €T0 KBaJIPaT, PABHBIH KBAAPATY MACCHI,
U 00CYX[IeHa SHEPIUsl IOKOSI, XOTs1 0003HaueHus E\ U1 Hee
BBEJICHO He ObLI0. IIpo HeaaUTUBHOCTL MAacChl B TEOPUHU
OTHOCHUTEJILHOCTH CKa3aHO Kak O ee HecoxpaneHuu. Ho
DUHIITENHH BPSAN JU YATAJ ITOT pycckuii yueOumk. He
3aMeTw1 oH B 1951 r. m anrmiickoro nmepeBomaa [94].

1942 r.
B 1942 r. Beimuia kaura I1.T7. Beprmana [95] ¢ npeaucioBuem
OHHINTeHHA, B KOTOPOM, B YaCTHOCTH, TOBOPHJIOCH:

"DTa KHUTA HE TOJILKO JIAET UCUEPIIBIBAIOIIYIO CUCTEMA-
THYECKYIO U JIOTHYECKH MOJHYIO TPAaKTOBKY TEOPHH OTHOCH-
TEJIbHOCTH, HO B HEW TOCTATOYHO MOJIHO IPEACTABJICHBI U €€
ONBITHBIE OCHOBAHUSL. ...3HAUNTEIbHBIE YCHIINS ObLIM MOTpa-
YeHbl HAa TO, YTOOBI CHENAaTh 3Ty KHUTY JIOTHYECKU U Te-
JIarormyecky yJ10BJIETBOpUTENbHON; 1-p beprman nposes co
MHOM MHOTO YaCOB, KOTOPbIE ObLJIM MOCBALIEHBI 3TOM 1esn".

B riase VI untaem:

«...pCIIATUBUCTCKASA KNHCTHUICCKAs OHCPIUA paBHA
2
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Benuuuna mc* HaspiBaeTcs "sHeprueii mokos'" 4acTUIlb,
a T — ee "peIITUBUCTCKOM KUHETUIECKOM SHEprueii'.

Mmue HescHO, 3a4eM IOHAZOOMIOCH 0003HAYATH
NocTosHHYr0 uHTerpuposanus C OykBoil Ey. He nmonmmaro
Takxke, 3a4eM "PEJIATUBUCTCKYIO KUHETHYECKYIO DHEPIUIO"
MOHAI00MIOCh 0003HAYATh ABYMS Pa3HbIMU OykBamu: E U
T. MoxeTt ObITh, ObLIa AomyllleHa onevaTka, u (6.17) — 3to
HE KMHETUYecKasl, a moJjHas sueprus? Cpa3y 3a 3TUM clieyeT
TaKOU TEKCT:

«Csa3b mexncdy snepeueil u maccoii. Bemuuuny [, BbIpa-
JKAIOIIYIO 3aBUCUMOCTDH UMITYJIbCA OT MAacChl, YaCTO HA3bI-
BarOT eI TUBUCTCKON Maccoil" 4acTHIIbI, a /11 COOTBETCT-
BeHHO 'Maccoil mnokos". PensTUBMCTCKas Macca paBHA
TIOJTHON SHEpTUHM, MEJIEHHOH HAa ¢2; Macca ke TMOKOs B c>
MEHbIIIe JHeprur oKost. Takum oOpa3om, B TEOpUH OTHOCH-
TEJILHOCTH CYIIIECTBYET BEChbMa TECHASI CBSI3b MEX/y MacCou
U DHEeprueil, He IMEIoINAsl aHAJIOTa B KJIACCHYECKOM (DI3UKE.

MBI BUAMM, TAKAM 00pa30M, UYTO aJIIUTHBHAS IOCTOSH-
Hasl B BBIPAKCHUU IS SHEPIUHM W 3aBHCHMOCTH MAcChl OT
CKOpOCTH OBLIIN COXpAHEHBI B 3TOM kHMre. OcTajach B Hel U
HESICHOCTb, UTO CJIEAYET HA3bIBATh PEISITUBUCTCKON KHHETH-
YecKOW 3Heprueu, koropass Bocxoaut k cratbe [61]. Ilo-
BUMMOMY, BCE 3TO, TaK € KaK HCIOJIb30BAaHHE TEPMHHA
"pensruBucTckas Macca', B KaKOW-TO MEpe OTPaXalio B3IJis-
bl DUHIITEHHA.

1945 r.
6 aBrycra 1945 r. Obuna cObpomena atomHas 6omba Ha
Xupocumy, a 9 aBrycta — Ha Haracaku.

B cenTsi06pe aHrnmiickmii xypHan /uckasepu omnyOJINKO-
BaJ (oTorpaduy MEPBOrO WCHBITATEILHOTO AaTOMHOTO
B3pbiBa 16 urosist 1945 r. u ase cratbu: "Iporpece Hayku" u
"Hayxka, npuBe/iias k aToMHo# 60M6e". Bo BTOPOii U3 HUX B
XPOHOJIOTHH ATOMHBIX OTKDBITHH yImoMHHAJI0Ch: "19035.
CrenuanbHas TEOpHSI OTHOCUTEILHOCTH DUHIIITEIHHA MOKa-
3aJ1a 3KBHBAJIEHTHOCTL Macchl U sHeprum". OmHako cpeau
25 mopTpeToB yueHbIX, OoT bekkepens go Onnenreiimepa,
noprpeta DUHIITERHA He ObLTO [96].

B cenTsiOpe 1945 r. Bpinuia kaura I'.[]. Cmuta AmomHas
9Hepeus 041 eoenHvix yeaeti [97]. Bo BBemeHuu, B pasjelie
"CoxpaHeHnue Macchl ¥ 3HEPIun", TOBOPUIIOCE:

"1.2. CyuIecTBYIOT [Ba IPUHLMIA, CTABIINE KPAEYrOJIb-
HBIMH KaMHSMH 3JaHHsI COBpeMeHHOW Hayku. [lepBblit
MPUHIUI — MAaTEpHsl He CO3JaeTCs M He YHHYTOXKACTCS U
JIUIIB NePEXOINT U3 OAHOTO BUIA B IPYroil — OBLI BBICKA3aH
B XVIII Bexe 1 3HAKOM KaXJI0MY H3y4alOLIEMY XUMHUIO; OH
M3BECTEH IOl HA3BAHMEM 3aKOHA COXPAHEHUS MacChl. BTo-
POl IPUHIIAT — SHEPTHUS HEe CO3AAETCS U HE YHUUTOKACTCS U
JIMIIb TMEPEXOJUT U3 OJHOTO BHUJIA B APYroil — ... U3BECTCH
M0JT HA3BaHUEM 3aKOHA COXPAHEHUS SHEPTUU.

1.3. ...HO, B [EWCTBUTENBbHOCTU, OTH JBA MPUHIHUIA
SIBIISIFOTCSL IByMs a4CIEKTAMH CAMHOTO MPUHIIUIA, TaK Kak
MBI yOeTMITUCD, YTO BEIIECTBO MOKET MHOT /1A TIPEBPAIIATHCS
B 9HEPIHIO, M SHEPTHS — B BEIECTBO".

B paszesne "IKBUBAJIECHTHOCTH MACCHI M 3Heprun'" TOBO-
PHIIOCH:!

"1.4. OnuH U3 BBIBOJIOB, MOJIYYEHHBIX HA JOBOJILHO PaH-
HEll CTauy Pa3BUTHS TCOPUH OTHOCHTEIBHOCTH, COCTOSLI B
TOM, UTO HHEPTHASI MACCa IBMKYILIET OCS TeJIa YBEJININBAETCS
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C BO3pACTaHUEM €ro CKOPOCTH. DTO O3HA4aJI0 SKBUBAJICHT-
HOCTb U3MEHEHUS SJHEPT MU JIBIKEHHS TeJla, T.€. er0 KHHETH-
YECKOW SHEPTrUU W U3MEHEHMS ero Macchbl... KoJjmdecTBo
sHeprum E, S5KBUBAJICHTHOE Macce M1, 10 DUWHIITEHHY, OTpe-
JIeJISIETCSl ypaBHEHHEM

E = mc?,
IJIe ¢ €CTh CKOPOCTh CBETA. DTO YpPAaBHEHUE MPUBOJUT K
yIUBUTEIbHLIM pe3ybTaTaM..."

B aotux oTphIBKax ciemyeT oOpaTUTh BHHMAaHHE Ha
cJieytolLee.

1. OtoxaecTBieHrE MaTepuH (BEILIECTBA) U MACCHI.

2. OTcyTCTBUE YNOMUHAHHUS 3aKOHA COXPAHEHUS] HMM-
yJibca, 0€3 KOTOPOTO HEJIb3s MOHSITh COXPAHEHHUE MACCHI.

3. VTBepxkaeHue, 4TO Macca yBeJINYUBAETCS C BO3pacTa-
HUEM CKOPOCTH.

4. OTCcyTCTBUE MOHSITHSI HEPIHMU HOKOSI U (HOPMYJIbI
Ey = mc?.

3amerbTe Takxke, uro [.JI. CMuT Bo3riasisit pusmyec-
kuii pakyabTeT [IpUHCTOHCKOTO YHUBEPCUTETA.

1946 r.

1 urons 1946 1. exeHenenbHUK Time BBINIEN C TIOPTPETOM
OuHITeliHA Ha 00J10%Ke Ha (oHe siaepHOro rpuba, Ha
KOTOpoM 065110 Harmcano E = mc? [88].

B 1946 1. DiHIITEHH OMyOIMKOBA IBE CTAThH 00 IKBH-
BAJIEHTHOCTH MAcCChl M 3HEprud: '"DJeMEeHTApHBIA BHIBOJI
SKBUBAJIEHTHOCTH Macchl m smeprum” [98] m "E = mc?:
HACTOsTE IbHAs pobJjieMa Haiero speMenu’ [99].

B nepBoii n3 HUX OH YACTUYHO U3MEHMJI JOKA3aTEJIbCTBO
1905 1. [17]: mokosiieecst TeJI0 HE UCIYCKAET, a MOIJIOMAET
paauanyio; UCMOJIb3YeTCs COXpAHEHHE He JHEPIhH, a HM-
MyJIbCA; UCTOJIL3YIOTCS He OPMYJIBI MPeoOpa3OBaHUsI SHEP-
UM U UMITYJIbCA U3JIyUCHUS, a U3BECTHBIA YroJi adbeppaimu
3BE3/IHOTO CBETa, OOYCJIOBJICHHBIA JBW)KEHUEM 3eMJIN:
o = v/c. B pesynbrate 1UIsl yBeIHUCHHUSI MACChl Tejla DUHIII-
TeiiH noayyaer: M — M = E/ ¢?, tne E — 3Heprus morJjo-
LIEHHOI'O M3JIyYE€HMs], M 3aKIIOYAET: "DTO COOTHOLIEHHUE
BBIpa)XaeT 3aKOH OKBUBAJCHTHOCTH OJHEPrUM M MACCHI.
VBenuueHue sHepruu Ha E CBSA3aHO ¢ yBEJIMYEHUEM MaCChl
Ha E/c?. TlockoibKy dHeprus OOLIMHO OIpenensercs c
TOYHOCTBIO 10 aJIUTUBHON MOCTOSIHHOM, MOXEM BBIOPATH
[OCJIeIHIOMO0 TaK, uyTo E = Mc2".

W3 BBIBOJA OUEBHIIHO, 4YTO E 3/1€Ch O3HAYAET JHEPTHIO
MIOKOS TeJIa.

ITouyemy sHEprust NOKOsi CBOOOAHOTO TeJla OIpeeieHa C
TOYHOCTBIO 0 OCTOSIHHOM, HE PA3BSICHSETCS.

B xpartkoit HayyHO-nIOMYJIsIpHOH cTaThe [99] DitHITeiH
paccka3bIBaeT BHAYaJle O 3aKOHE COXPAHEHWs SHEPTUU Ha
npUMepe KMHETUYECKON M MOTCHIMAIBHON JHEPTUM MasiT-
HUKA, & 3aTeM MEePEXOIUT K COXPAHEHHIO MACChI:

"Macca onpejessieTcsl Kak IPOTUBOJIEHCTBHIE TeJla YCKO-
penuto (uHepTHast macca). OHa M3MepsIeTCS TaKXKE BECOM
Tena (Tsokenast Macca). To 0OCTOSITENIbCTBO, UTO ABA CTOIb
pa3JIMYHbIC ONpENesICHUs] MPUBOMISIT K OJHOMY U TOMY Ke
3HAYCHUIO MACChI TeJIa SIBJISIETCS TOPa3UuTeIbHBIM. COTJTaCHO
OPUHIUILY COXpaHEeHUs (4 MMEHHO, Macca OCTAeTCsl HEU3-
MEHHOU IpPH JIOOBIX (PU3MYECKUX MIIM XUMHYECKHX MpeBpa-
IIEHUsIX) Macca SBISIETCSl CYIIECTBEHHOW (BBHIY CBOEW
HEM3MEHHOCTH) XapaKTepUCTHKOW MaTepuu. Harpesanue,
IJIABJICHUE, UCTIApEHKE, 00pa30BaHUE XUMUYECKUX COCIUHE-
HUI He JOJIKHBI U3MEHSITh MOJIHONH MaCChI.

OU3UKA CYUTATM A3TOT HPHUHIMII CIOPABEIJIUBBIM €Ille
HECKOJIBKO JIeCATUIeTUul ToMy Hazal. OHAKO OH oKa3aJics
HECOCTOSITEJILHBIM Tepe/T JINIIOM CIeUATbHOW TEOPUU OTHO-

cuTesIbHOCTH. [103TOMY OH CJIMJICS ¢ 3aKOHOM COXPaHCHUs
9HEPrud, MOAOOHO TOMY, KaK HPUMEPHO MIECTHEOACCITHIO
roJaMHM paHbIlle 3aKOH COXPAHEHHSI MEXaHUYECKOW IHEPriH
00BEMHUIICS C 3aKOHOM COXpaHeHHs Teria. Mbl MOTJu ObI
CKa3aTh, YTO 3aKOH COXPAHEHHS JHEPTUH, MOTJIOTUB paHee
3aKOH COXpaHEHUsI TETJIa, BKJIFOYIII TEIePhb B ce0s M MPUHIIUAT
COXPaHCHUS MaCcChl U YIIPABJISET BCEM CAMHOJINYHO.

OKBHUBAJICHTHOCTh MAaCChI M 3HEPTUH IPUHSITO BBIPAXKATH
(XOT$ 3TO ¥ He CoBCeM TOuHO) opmymnoii E = mc?..."

B 3TOM OTpBIBKE 3aCTyKHBAeT BHUMAHUS HE TOJBKO TO,
yTO DUHINTEHH pa3bsICHSICT YATATEIIO, HO U TO, YErO OH He
pPa3bsCHSCT, a UMEHHO, YTO B TEOPUH OTHOCHTEIHHOCTH
Mepoil HMHepIHMU SIBJSICTCS. HE Macca, a JHEprusi, 4To He
Macca, a BeJIMIrHA p, py/ E cO3/1aeT N BOCHIPHHNAMAET T'PaBH-
TaIMOHHOE T0JIe (2 TOTOMY C TOYKH 3PEHUSI TEOPHH OTHOCH-
TEJLHOCTH HET HUYETO MOPA3UTEIIHLHOTO B PABCHCTBE MHEPT-
HOW W TSDKEJION Macc B HbIOTOHOBCKOW MEXaHHUKE: OHH 00e
paBHBI Ej/c?), 4TO NpUHIUI COXpaHeHHs sHepruu "yipa-
BJsieT" He eIMHOJIMYHO, & BMECTE C IPUHIIUIIOM COXPAHEHHUSI
AMITYJIbCA, YTO JHEPTHsl U MMIIYJIbC BMECTE ONPEICIISIOT
Maccy W ee COXpaHEHWe U/WJIM HeCOXpaHEeHWe W YTO Macca
9KBUBAJICHTHA SHCPTUH OKOSI.

B 1949 r. 6bun ony6smkoBaHbl "ABTOOHOrpaduIecKue
3ametku'" [100], koTopblie DitHiTeitn Hava cioBamu: "Bort st
37eCh CIXKY W TUITYy HAa 68-M TOMy XU3HH YTO-TO BPOJE
cobcrBennoro HekpoJora". Tak 4To mmcan oH ux B 1946 —
1947 rr. B 3THX 3aMeTKax OH HOMBITAJICS PaccKa3aThb, O YEM U
KaK OH JAyMaJl Ha IPOTSDKEHUM MHOrux JieT: "Jliis MeHs He
MOJJIGKHUT COMHEHHIO, YTO HAIlle MBIIUICHHE MPOTEKaeT B
OCHOBHOM, MMHYSI CHMMBOJIBI (CJIOBa), U K TOMY Xe Oec-
co3HaTesbHo".

O co3gaHuM OOIIEH TEOPUU OTHOCUTEILHOCTH OH TOBO-
pHT:

"Jlesio B TOM, YTO TEOpHs AOJUKHA Obla COEAUHATHL B
cebe cIieyroIye BeIu:

1) 13 061UX COOOpaKEHUH YACTHOM TEOPUU OTHOCUTEITb-
HOCTH OBLIO SICHO, YTO UHepmHas macca (PU3NIECKOU CHCTe-
MBI TIPU YBEJMYECHUU TIOJIHOM 3Heprud (B YaCTHOCTH, MPU
YBEJIMYCHUY KUHETHIECKOM SHEPTHH) TOJDKHA BO3PACTATD;

2) U3 OYEeHb TOYHBIX OMBITOB (B OCOOCHHOCTH U3 OTBITOB
OTBellla ¢ KPYTUJIbHBIMH BeCaMH) ObLIO 3MIUPHYECKH U3-
BECTHO C OYEHDb OOJIBIIION TOYHOCTBIO, UTO MAdceAda Macca
TeJla B TOYHOCTH PaBHA ero unepmuoi Macce".

IIpu xeJTaHUK 3TH CJIOBa MOXHO HCTOJIKOBaTh Kak TO,
4T0 hopMmyna E = mc? He TOJIBKO ClIeyeT U3 CHeluanbHOl
(4aCcTHOM) TEOpUM OTHOCUTEJLHOCTH, HO U SIBJISETCS Kpae-
YTOJIbHBIM KaMHEM OOIIIeil TEOPUU OTHOCHTEIBHOCTH.

1948 r.
B urone 1948 r. DiiHIITENHH B IOCIIEAHHI pa3 BbICKA3AJICS O
macce. B mucbme JI. Bapaety — aBTOpYy KHUTH Bceiennas u
0-p Ditnwmeiin, on Hatmcan [101]:

«Hexoporio  BBOAMTH  TaKOE  MOHSTHE  MACCHI
M =m/\/1 —v?/c? mBmKymerocs Tena, Ui KOTOPOTO
HEIb3sl JaTh SICHOTO ompejeseHus. Jlydine He BBOAUTH
HUKAKOrO JPYroro IOHATUS KpoMe '"maccel mokos" m.
BMmecto TOro 4To6s BBOAUTH M, JIydllle IPUBECTU BBIPAKE-
HUE [UJIS1 AMITYJIbCA ¥ SHEPTHH [IBIDKYIIIETOCSI TEJIa.

12. 1949 roa. Auarpammvbl Peiinvana

B 1949 r. ®elinman ony6iaukoBai craThl "Teopus HO3UTPO-
noB" [102] u "IIpocTpaHCTBEHHO-BPEMEHHON MOAXOM K
KBaHTOBOI sekTpoaunamuke” [103]. DTu cTaThy IpUIATH
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KBAHTOBOW 3JIeKTpoauHaMuke (HOopMy, MOJHOCTbIO OTBE-
YAIOIIYI0 CUMMETPUU MHupa MHHKOBCKOTO. B HUX ObLI
chopmysupoBan u paszpabortaH meTond (PeHHMaHOBCKHX
AT PAMM.

BrerHue TUHAN TUATPaMM OTBEYAIOT peabHbIM YaCTH-
naM, HaxXOJsIIIMMCS Ha MAacCOBOM MOBEPXHOCTH: IS HUX
p>=m?, THe p — 4-UMIyIbC YACTHIBI, 71 — €€ Macca.
BHyTpeHHUE ITMHHM OTBEYAIOT BHUPTYAJIbHBIM YACTHIAM,
HaxXOJSIIAMCS BHE MACCOBOH TIOBEPXHOCTH: ISl HHUX
p? # m?. AHTHYACTHILI BBIIJISAAT KAK YACTHIBI, JBIDKY-
IIFecst BCISITh MO BpeMeHU. Bce 4acTHIlbl — MAacCCUBHBIC U
6e3MacCOBbIE — OMUCHIBAKOTCS €IMHOOOPA3HO C TOU TOJIBKO
pasHuneii, 4yTo mis nociaeanux nojaraercs m = 0. (Bupty-
anbHBIE (POTOHLI C HOJIOKUTEILHBIM p 2 HA3LIBAIOTCS BpEMe-
HUMOAOOHBIME, C OTPHIATENLHBIM p > — MPOCTPAHCTBEHHO-
MOT0OHBIMU. )

Pazymeetcsi, B ocHOBE METO1a JUATPAMM JISKUT HOHSTHE
WHBApUAHTHOW MacChl m, HE 3aBUCALIEH OT CKOPOCTH
YACTHIIBI.

deifHMaHOBCKIE TUATPAMMBI PATUKAIBHO YIPOCTIIIA
pacyeTsl MPOIECCOB, B KOTOPBIX YYACTBYIOT 3JIEMEHTAPHbIE
qactunpl. OHM OOBENMHMINM BCE BUABI MATEPUU KaK IS
peasbHbIX YACTHUL, TaK U [JI1 BUPTYAJbHBIX, 3aMEHMBILIUX
00010 CHIIOBBIE TOJISI.

®. JlaiicoH, KOTOpBIA paboTall B TO BpeMsi BMeCTe C
deiiHMaHOM, BCIOMHHAJ HegaBHO: "B To Bpems, koraa
MoJiople U3k B VHCTUTYTE BBICHIMX HCCJICIOBAHUN B
ITpuHcTOHE OBLIM TJIyOOKO MOTPYXKEHBI B PAa3BUTUE HOBOU
3JIEKTPOANHAMUKY, DUHIITEHH paboTaj B TOM XK€ 3IaHUH U
€XKEeTHEBHO MPOXOMMJI MUMO HAIMX OKOH MO J0pore B
Huctutyt u obpatHo. OH HM pa3y He NPHILNET HA HAIIA
CEMMHAPBI U HY pa3y He CIPOCHUII Hac O Hatel paGore" [104].

Kaxk u3BecTHO, B IHCTUTYTE BBICIIIMX UCCIICTOBAHUIA, T1Ie
paboran DWHINTEHH, HaJl KAMHHOM OBLJIO BBICEYCHO €ro
3HAMEHHTOE BBICKA3bIBAaHHE O TOM, YyTo ["ocmoab W30LIpeH,
HO He 3JIoHaMepeH. Kak TyT He BCIIOMHHUTBH €ro Jpyroe
BBICKa3bIBaHue: "MoxkeT ObITh, I OCIIONs Bee-TaKHU 3710HAME-
pen" [105].

13. ITocaeanue roasr 1952 —-1955

1952 r.

B 1952 r. DitHmTellH Oomy0JIMKOBa OYepEIHOE HM3/IaAHUE
nomnyJisipHoit kuuru Cneyuaivhas u oowas meopus oMHOCU-
meavrnocmu [106], BiepBoie omyommkoBanHOM B 1917 1. [61].
7151 95TOTO M3AaHMSI OH HAIMCAJ CIIENHAIbHOE TPUIIOKEHHE
"OTHOCUTENBLHOCTL M MPOOJIeMa MPOCTpaHcTBa", ¢ HEbIo
«IOKa3aTh, YTO MPOCTPAHCTBY W BPEMEHH HEJb3sl C HEOO-
XOJMMOCTBIO IPUNIICATH PA3AebHOE CYILIECTBOBAHNE, HE3a-
BHCUMO OT JICHCTBUTEIBHBIX O0BEKTOB (DPU3MUECKOW peasib-
Hoctu... Ha aToM nytu Konuenuus "mycroro npocrpancrsa”
TepsieT CBOM CMBICII». DTH cjioBa DUHINTEWH OTHOCUT HE
TOJIBKO K OOIIIell, HO U K CMeIHaTbHONH TEOPUU OTHOCHTEIb-
HocTH. [TOHSITHE BUPTYAJTbHBIX YaCTHUII, TO-BUIUMOMY, EMY
TYXKIO.

1954 r.

W3 npenucnoBus DitHmTelHa Kk kHUTe [[)kemmepa ITonamus
npocmparcmea [107] MOXHO yBUAETH, YTO MEIIAI0 DUHII-
TeiiHy cYMTaTh POTOH MATEPHATBHBIM 00BEKTOM: «HTO Xe
KacaeTcsl MOHSATHSI MPOCTPAHCTBA, TO €My MPEIIIECCTBYET
MICUXOJIOTHYECKU O0Jiee MpOCcToe MOHsATHE MecTa. MecTo —
9TO TpeXkJie Bcero (HeOOIbIas) YacTh MOBEPXHOCTH 3eMIIH,

Ha3bIBaeMas 3THM CJIOBOM. IIpeaMeT, MeCTO KOTOPOro
yKa3aHo, sABJIAeTCH '"'MaTepualbHbIM OOBbekTOM", MU
TEJIOMD.

C 5TOH TOYKM 3peHHs Jr00ast CKOJb YrOJHO JIErKast
YACTHIA SBJISIETCS MATEPHAJbHBIM OOBEKTOM, & CTPOTO
Oe3maccoBasi — HeT.

1955 r.
B 1895 r. 16-nerHuit D¥HIITEHH Hamucal CBOE INepBOe
Hay4yHoe 3cce [108] o pacnpocTpaHeHnn cBeTa uepe3 3Gup.

B 1955 r. B nocnennux aBToOHorpauyueckux 3aMeTKax
OH BCIIOMHHAET, YTO UMEHHO B 3TOM FOHOIIIECKOM BO3pacTe
€ro mopa3uj TAKON MBICIICHHBIN 9KCTIEPUMEHT:

"EcJi cO CKOPOCTBIO CBETA MPECIIENOBATD JIyY CBETA, TO
YBUAMIIb BOJIHOBOE MOJIe, HE 3aBHcsiiee oT Bpemenu. Ho,
MOXOXe, Takas Bellb HE CYIIECTBYET. DTO OBbLI NepBbIA
JETCKUI MBICJICHHBIM 9KCIEPUMEHT HAa TeMy CHeNUaIbHON
Teopuu oTHOcUuTebHOCTH" [109].

MEICTIeHHBIE 9KCHEPHUMEHTBl HIPATH BAXHYIO POJIb B
WCCIICIOBAHMSX OWHINTEHHA Ha MPOTSDKEHUHM BCEH ero
JKU3HH.

OitHiTelH ckonvascs 18 anpess 1955 r. 3a mecsin 10 ero
KOHuYMHbI B bepinHe Ha 3acegaHuu, nocBsiieHHOM 50-71eT-
HEMY FOOHMJICI0 TEOPUH OTHOCHUTEIBHOCTH, BBICTYNHUI C JOK-
nagom Jleomons Muadensa [110]. [TepBbiM U3 Tpex sKCIepH-
MEHTAJIbHBIX IOJITBEPIKICHUN CIIEIIMATbHON TEOPUU OTHOCH-
TEJIbHOCTU OH Ha3BaJl 3aBUCHMOCTb MAacChl OT CKOPOCTH.
Dcradera "peaaTUBUCTCKOM Macchl" Oblia epeiaHa rpsiay-
LM TTOKOJICHUSIM.

14. bopn, Jlannay, ®eiinman

Kuurn bopna

Baxxnast posb B 3TOM 3cTadere npuHaIIeKUT KHUTe Makca
Bopua Dianwmeinogckas meopus 0mMHOCUMEAbLHOCHIU.
Beigaromuiicss GU3UK, OMUH U3 CO3JaTeNIel KBAHTOBOM
MeXaHUKkd, BOpH O4YeHb MHOTO chejaj ISl MpOTaraH]Ibl
Teopuu oTHocuTeNbHOCTH. [lepBoe u3nanue ero kuuru [111]
BbILIO B 1920 1. (pycckuii nepeos [112] mosiBuiicst B 1938 1.).
Crnenyromiee m3ganue [113] BeImIO yXe mOCIE CMEPTH
Onnmreiina, B 1962 r. (a ero pycckuit nepeson [114] — B
1964 r. m 1972 1.). K coxanenuto, B 000UX W3JaHUSX,
OKa3aBLIMX OTPOMHOE BIIMSIHHME Ha IIperogaBaHue GU3uKu B
XX B., 06e3 Kakux-Iub0 OTOBOPOK YTBEPXKIAETCS, 4TO
BO3pacTaHUE MAcCChl Teja C BO3PACTAHMEM €ro CKOPOCTHU
SIBJISIETCSL OKCTIEPUMEHTAJIbHBIM (akToM. To ke yTBepxka-
ercsa B [115, 116]. B 1969 r., 3a rox no cmeptu, bopH
omyboymkoBai [117] cBOrO mepenucky ¢ DUHIIITEHHOM, JJTUB-
myrocst ¢ 1916 r. mo 1955 r. Hu B oiHOM U3 GoJiee yem cra
IMCEM BOIIPOC O 3aBUCUMOCTH (HE3aBUCHUMOCTH) MAacChl OT
CKOpOCTH He ObLT 3aTpoHyT. B 2005 r. BBRIILIO aHTJIHACKOE
n3gaHue 3Toi nepenucku [118] ¢ mpocTpaHHBIM Tpenucio-
BHEM, HO 1 OHO OOOIILIIO0 MOJTYAHUEM BOIIPOC O Macce.

Bbpounopa Jlanaay u Pymepa

Beiie st ormetunn, uto kaura Jlannay u Jludmmna Teopus
noas [93] ObuTa TIEPBOI B MUPOBOH JUTEpATYpPEe MOHOTpA-
¢ueil Mo TEOpUHM OTHOCHUTEIHHOCTH, B KOTOpO#l ObLia
[IOCJIEIOBATEJIBHO IIPOBEJAEHA MBICIL O TOM, Macca Tejla He
3aBUCUT OT €ro CKOpoCTH. TeM HENOHSTHEeH, MmoyeMy B
nonyJjisipaoir 6pomtope Jlanmay u Pymepa Ymo makoe
meopusa omuocumeavrocmu [119, 120] aBTOpBI HmpeanowIN
IUUTS. IEPBOTO 3HAKOMCTBA C TeOpHed BHIOpATh yTBEPKIe-
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HHE, YTO MACCa 3aBUCUT OT CKOPOCTH U YTO 3TO IKCIIEPHUMEH-
TaJbHBIA (akT. B TpeTbeM u3manum OpOIIFOPHI, OMyOIMKO-
BanHoM B 1975 r. FO.B. Pymep no6asuin "Crpanuuku
BocriomuHanuii o JI.JI. Jlaugay", rae, B 4aCTHOCTH, IIPUBEI
IIYTJIUBBIA OT3BIB O OpouIrope, KOTOPBIM naBaji eil cam
Jlanmay: "[IBa KyjiMKa yroBapHBAaIlOT TPETLErO, YTO 3a
TPUBEHHUK OH MOXET MOHSATh, YTO TAKOE TEOPHUS] OTHOCH-
TeapHOoCTH".

Jlexknun ®eiinmana
3ameyaTesbHble Jieknuu no ¢usuke [117], npoynTaHHble B
KamudopHuiickom TexHosorudeckoM uHcTUTYTEe DeitHma-
HOM B 1961 —1964 1r., 3a%rau g000Bb K (U3UKE B AylIax
MIULTIOHOB YATATeJIell Ha BCeM 3eMHOM Iape (CM., HalpH-
Mmep, [118]). OHu yuaT untaTese caMOCTOSITEIbHO U YECTHO
nymatb. K coxalieHuro, B JIEKIUSX HUYETO HE TOBOPUTCS O
(el HMaHOBCKUX IuarpamMmax, npuaymaHHbIXx PelHMaHOM
[102, 103] B 1949 r. u npunecinx emy HoOeeBckyro mpemMuto
1965 roma. Bonee Toro, Bcsi Teopusi OTHOCHUTEIbHOCTHU
BBOJUTCS B 9THX JIEKIMAX vepe3 popmyny E = mc?, a He
yepe3 MOHSTUE JIOPEHI-UHBAPHMAHTHON MAcCChl, JIEXKalllee B
OCHOBE (DeITHMaHOBCKUX JUATPAMM.

Vixe B nepBoii riaBe PelfHMaH yTBEPKIAAET, YTO 3aBUCH-
MOCTb MAaccChl TeJla OT €ro CKOPOCTH — 3TO JKCIHEepUMEH-

TaJIbHBIA (AKT, B YETBEPTOU, — YTO DUHINTEHH OTKPBLI
dopmyny E = mc?, B ceibMOii, — UYTO Macca ecThb Mepa
VHEPLIVU. B rjaBe 15 MHOSIBJISIETCS dbopmyna

m=my/+/1 —v2/c? u obcyxknarorcs cneactsus "penaTu-
BUCTCKOTO pocTa Macchl", a B IyiaBe 16 BBIBOAMTCH 3Ta
(bopmyia. 3akaHYMBAETCSI ITA TJIABA CIIOBAMU:

"Kax uu ctpanno, hopmyna m = mygy/+/1 — v*/c? odeHb
penko ynotpebisieTcss Ha IpakTHKe. BmecTo 3Toro Hesame-
HUMBIMHU OKa3bIBAIOTCS JIBA COOTHOIICHUS, KOTOPbIE JIETKO
nokasate: E2 — P2¢? = My*c* u Pc= Ev/c". (B »sroii
[UTATE COXpaHEHBI Bce 0003HaueHus1 Deiitnmana.)

Haxe B rimaBe 17, rne BBOJUTCS YETBIPEXMEPHOE IPO-
CTPaHCTBO-BPEMsI M HCIOJBb3YIOTCS EIUHHILI, B KOTOPBIX
¢ = 1, @eliHMaH NO-NIPEXKHEMY FOBOPUT O Macce IOKOos M,
a He MPOCTO O Macce M.

B tewenne 2007 r. s paccmpaiiuBail mo 3JIEKTPOHHOU
moYTe OBIBIINX YYCHUKOB, COTPYIHUKOB K COAaBTOPOB DeiiH-
MaHa. HAKTO U3 HUX He MOT BCIIOMHUTB HU OJTHOTO CJIydas,
Korga Obl B 0OCyxkAeHUsIX ¢ HUMH PeifHMAaH MCIOJIb30Ba
TIOHSATHE PEIATUBUCTCKON Macchl umu popmyny E = me?. A
HECKOJIPKO MIULIMOHOB YHTATENCH ero JeKuumi TBEepao
YBEPEHBI, YTO Macca 3aBUCUT OT CKOPOCTH.

Kaxum oOpa3om Bequkuil (U3MK, MABIIMIA HAM SI3BIK
(beifHMaHOBCKUX qUATPAMM, MOT TIOJIOXKHTH B OCHOBY (eitH-
MAaHOBCKHX JICKIINI MOHSTHE MAacChl, 3aBUCAIIEH OT CKOPO-
ctu?

OTBET Ha 3TOT BOIPOC, BO3MOXHO, gaeT HobeneBckas
sexrust Oeitamana [119]. O ommcpiBaeT B HEWl MHOTOYHC-
siennbie "Tynuku", B KOTOPbIE OH TOTAJAN HA CBOEM IIyTH K
MOCTPOCHUIO KBAHTOBOM 3JICKTPOJUHAMUKHU, W BBIPAXKACT
YBEPEHHOCTb B TOM, YTO "MHOXECTBO pa3HbIX (PU3UYECKUX
uieil MOXET ONKCBIBATH OJHY U TY ke (pU3MuecKyro peasib-
Hocth". (B yacTHOCTH, PO MIOCIO IBIKYILErOCs Hazai IIo
BpPEMEHU 2JIEKTpoHA OH TieT: "OHa 0Ka3aiach OueHb y100-
HOIi, HO He 00s13aTeIbHO HEOOXOIUMON IS TEOPUH, TaK KaK
OHa B TOYHOCTH SKBHBAJICHTHA IIPEACTABIICHUIO O MOpE
orpunatenpHbix oHepruil". Ho Beap 6e3 IBIKYyLIErocs
BCIISATH 110 BPEMEHH 3JIEKTPOHA HEe ObLIIO ObI (peHHMaHOBCKHX
aUarpaMM, BHECINMX MOPSIOK M TAapPMOHHIO BO MHOTHE
obyractu Gpus3mky.)

15. Dnunior

[MoyeMy COpPHSIK MAaccChl, 3aBUCSIINEA OT CKOPOCTH, TaK
ycroituus? [Ipexje Bcero, MOTOMY 4TO B CMBICIIE apudme-
TUKA ¥ ajareOpbl B HeM ommMOKH HeT. B ar00yro camo-
COTJIACOBAHHYIO TEOPHIO MOYHO BBECTH JOIMOJHUTEIbHbIE
"kBa3upu3MIECKHE BEIMIMHBI" Iy TEM YMHOKEHHS HCTHUHHBIX
(bU3MYECKUX BEJMYUH HA MTPOU3BOJIbHBIE CTENEHH CKOPOCTH
cBera. CaMBIM SIPKUM TIPUMEPOM Tako# "KBazuBeMYMHBI"
ABJISETCA TaK HasbiBaeMas "penstuBuctckas macca". Ipu
U3BECTHOM TINATENLHOCTH BBIYMCIIEHUN PE3YJIbTATHI pacye-
TOB OYJIyT T€ e, 4YTO U B UCXoaHo Teopun. OHaKo B 6oJiee
BLICOKOM CMBICIIE TE€OPUs IpPH BBEJACHMU "KBa3sUBEIUYUH'"
OKa3bIBAETCS U3YPOJOBAHHON, TAK KaK HAPYIIAIOTCS €€
CBOWCTBA CUMMETpPUH. PeJATHBUCTCKAsS Macca MperCcTaB-
JI€T cO00it O/IHY KOMIIOHEHTY 4-BEKTOpA, B TO BPEMS KaK O
TpeX IPYrux ero KOMIOHEHTAX JaXe He YIIOMHHAOT.

OTMETUM ellle HECKOJIbKO OOBSCHEHUU JKUBYYECTH pe-
JISTHBUCTCKOM Macchl. Popmyma E = mc? "npomme" popmy-
a6l Ey = mc?, IOCKONbKY B Heil HeT TpeOyIolLlero moscHe-
HUH TOTOJHUTELHOTO HYJIEBOIO MHAEKCA. DHEPTUS, [EJIEH-
Has Ha c¢2, JeHCTBUTENLHO HMeeT Pa3sMepHOCTb MAcCChI.
WHTyHI#sl, OCHOBaHHAS HA JKUTEHCKOM OIBITE, TO/ICKA3bI-
BAET, YTO MMEHHO Macca, a He JHEPIHs, SBJIAETCS MEpPOil
HHEpLUH Tela U nobyxagaer "rammrs" B TEOpHIO OTHOCH-
TEILHOCTH HEPEJIITUBUCTCKYIO ¢dopMysly p = mv. B He
MEHBIIEN CTENEHH 3Ta e MHTYHIHUS MOOYXKIAE€T CUATATH
HCTOYHUKOM IpaBuTaiuu "poanyro" maccy, a He Kakyro-TO
"qyxyro" Benmuuny p,p,/E. OCOOEHHO CONPOTHBIISETCS
KUTEUCKAST HWHTYUIUS HEOOXOAUMOCTH PpACCMATPUBATH
CBET KaK BHI MATEPHU.

[MpuBe/ieHHbIE BBIIE APTYMEHTHI MOTYT OOBICHHUTH
"HBIOTOHOBCKME MPHUCTPACTHSA" PATOBOTO YEJIOBEKA, TAK
ckaszath "memexoma". Ho mpuMeHAThL UX K TakOMy Beld-
KoMy (PU3MKY, KaK DWHIITEHH, CIUIIKOM JIETKOMBICIEHHO.
Be/ib UMEHHO OH BBEJI TIOHSTHE SHEPTUH TOKOS Ey B QU3UKY U
ropaszo uamie mcan o Ey = mc?, 9eM o E = mc?. Ho uTto
OCTAeTCs HEOOBACHUMBIM: TIOYEMY 3a TIOJIBEKA, B TEYEHHE
KOTOPBIX DUHIITEHH 00CYKIa] CBSI3b MACCHI U SHEPIHH, OH
HH pa3y He MpPUBEJ B CBOUX TPY/Aax M MUCbMax (Gopmyity
E? —p?c? =m?c*, ompenensionlylo JIOPEHI-UHBAPHAHT-
Hy0 Maccy?

Bo3MOXHO, B pOPMYJIMPOBKE O MOJHOM IKBHBAJIEHTHO-
CTH SHEPI'HU U MACCHI OTPA3HIIOCh ero 6e3yCIOBHOE J0BEpHE
K CBOE MOTY4ell HHTYHIMU. Be/lb UMEHHO OHO, 3TO JOBEPHE,
00YCITOBUIIO HEMPHUSITHE UM KBAHTOBOM Mexanuku. Kaxercs,
YTO MOHSITHE JIEKTPOMATHUTHOTO MOJISt OH BOCHPUHUMAJT HE
TOJILKO pa3yMOM, HO U BCeM TeJIoM. U BOJTHOBYIO (DYyHKIIUEO
OH BOCHPUHUMAJI TaK e, KaK 2JIEKTPOMATHUTHYIO BOJIHY.
Henpustie kBaHTOBOI MEXaHUKU MOMEIIAJIO MEPECEUCHUIO
MUPOBBIX JINHUH DitHinTeliHa 1 PeliHMaHa B IPOCTPAHCTBE
ujieit, Tak ckaszath B Hoochepe. CiefcTBUEM SBHIIOCH, B
YACTHOCTH, TO, YTO DUHINTENH TaK W HE BOCHPUHSUT POTOH
KaK 4aCTHIy MaTEPUH, 4 MPOJIOJDKANI CUMTATH ETO0 KBAHTOM
SHEPTUH.

16. 3akarouenue

OcMmaTtpuBas BbIcTaBKy B MaHnexe B 1962 1., Hukura Xpymes
(1894—1971) o6pymmIcs ¢ OpaHbIO HA CKYJIBIITYpa DpHCTA
HewussectHoro. Korma Xpymés ymep, ero aetv nonpocuiu
HeusBecTHOro co3aaTh maMsATHUK Ha Mormie oTia. OCHOB-
Hasl YaCTh MaMSTHUKA — JBE BEPTUKAJbHBIE TJIMTHl — W3
YepHOTo W OeJIOro MpamMopa, MPOHHUKAIOIIUE IPYT B Apyra
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CBOMMH BBICTYHAMH M KaK OBl OJIMIETBOPSIOLIME 3]0 H
o6po.

Hctopusi GopbOBI ABYX KOHIEHIMA Macchl B XX B.
MOX0Xka Ha 3Ty CKyJbITYpy. CBET U ThMa GOPOJIUCH APYT C
JIPYrOM B KaXIOM W3 BEJIMKHX TBOPIOB COBPEMECHHOM
(uzukm.

[puHSTO CYMTATDH "OJUTHYECKH KOPPEKTHBIM" OTCTaN-
BaHHE IUTFOPAJIN3Ma MHCHUH. A OTCTAUBAHKE IPABUIBHOCTH
KaKOU-TO OIHOW TOYKH 3PEHHS — pacCMaTPUBATH Kak
MPOSIBJICHUE JIOrMAaTH3Ma. 3aMeYaTe/IbHbIM IPUMEPOM ILITO-
JIOTBOPHOCTH IUTIOPAJIA3Ma  SBJISICTCS JIyalld3M BOJIH H
KOPITyCKYJI B KBAHTOBOM MeXaHHKE.

OHAKO UMEIOTCSI CIIy4YaH, KOTJa CUTYaIlUs co3pesia st
BBIOOpA OMpE/Ie/IeHHOW TepMuHOJIOrHU. VIMEHHO TakoBa
CHTyanusi B BOIPOCE O COOTHOIIEHHH MAacChl M JHEPTHUH.
IMpwuiiia nopa npekpaTuTh 0OMaHBIBATH BCE HOBBIE TIOKOJIE-
HYS HIKOJIFHUKOB M CTYJCHTOB, BHYIIAsl IM, YTO BO3pacTa-
HHE MAcChl C YBEJIMYCHHEM CKOPOCTH — 3TO IKCIEPHUMEH-
TaJIbHBIN (PaKT.

IMocrckpuntym. Iamsatu k.A. Yuaepa

Korma sra crartbhs OblLla 3aKOHYEHa, HpPHILJIA INeYasibHAS
BeCTh 0 ToM, 4To 13 ampenst 2008 r. Ha 97-M romy KU3HU
CKOHYAJICS BhLAaroIIMiics Gu3uk u negaror [[>xkoH Apuu-
Oanpn Yuiep, Tak MHOTO CHEJIaBIIAW ISl YCTAHOBJICHUS
MPOCTPAHCTBEHHO-BPEMEHHONW TPAKTOBKU TEOPUU OTHOCH-
TEJLHOCTU UM TOHATHUS JIOPEHL-MHBApUAaHTHON Maccel. Ero
CBETJION MaMSTH 5 MOCBSIIIAIO 3TY CTATHIO.
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The Einstein formula: Ey = mc2. "Isn’t the Lord laughing?"
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ul. B. Cheremushkinskaya 25, 117218 Moscow, Russian Federation
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The article traces the way Einstein formulated the relation between energy and mass in his work from 1905 to 1955. Einstein emphasized
quite often that the mass m of a body is equivalent to its rest energy Fy. At the same time he frequently resorted to the less clear-cut
statement of the equivalence of energy and mass. As a result, Einstein’s formula £y = mc? still remains much less known than its popular
form, E = mc?, in which E is the total energy equal to the sum of the rest energy and the kinetic energy of a freely moving body. One of
the consequences of this is the widespread fallacy that the mass of a body increases when its velocity increases and even that this is an
experimental fact. As wrote the playwright A.N. Ostrovsky "Something must exist for people, something so austere, so lofty, so

sacrosanct that it would make profaning it unthinkable."
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