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EINSTEIN’S 1905 DERIVATION
OF THE MASS-ENERGY EQUIVALENCE:
IS IT VALID? IS ENERGY ALWAYS EQUAL
TO MASS AND VICE VERSA?
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In 1905, Einstein gave his first derivation of the mass—energy equivalence by
studying, in different reference frames, the energy balance of a body emitting
electromagnetic radiation and assuming special relativity as a prerequisite. Here,
we reassess the logical soundness of Einstein’s approach and the validity of one
assumption crucial for his derivation. This assumption has nothing to do with special
relativity. If we accept this assumption as valid, the essence of the mass—energy
equivalence (but not its exact formula) can be reached without special relativity or
any full-fledged physical theory. However, this assumption is unsupported from a
physics viewpoint, and how to use it, Einstein was begging the question. We also
show why a consequence of the widely received interpretation of E = mc® (i.e.,
every kind of energy has a mass) is problematic.

B 1905 r. DiiHmTeliH naJ CBOH NepBBIH BbIBOJ SKBHBAJEHTHOCTH MacChl U 9Hep-
TMH, U3YYHB B Pa3HBIX CHCTEMAaX OTCUETa JHEPreTHUECKUH 6asaHC Tesa ¢ 3JeKTpomar-
HUTHBIM H3JIy4eHHeM U TPHHSIB CHelHaJbHYI0 TEOPHUI0O OTHOCHTENBHOCTH B KadecTBe
NpeNBapUTENBHOrO YCJOBUSA. 3MeCh IepeolleHHBaeTcs Jornueckass o60CHOBAHHOCTb
nonxona DUHIITEHHA U CNPaBelJIMBOCTb OJHOIO AOMYIIEHHS, HMEIOLIEro periaolee
3HaueHHe MJisl ero BbIBOJAA. DTO IPEATNOJNoKeHHe He HMeeT HUYero oOLIero co CIely-
aJbHOH TeopHeH OTHOCHTENbHOCTH. Ec/M NPHUHATH 3TO MpearnoJsokeHHe KaK BepHOE,
CYLIHOCTb 9KBHBAJEHTHOCTH MacChl U 3HepPrud (HO He ee TOUHYIO (HOPMYJIY) MOMKHO
OyneT MoHATb 6e3 crelHalbHON TeOPUH OTHOCHTENBHOCTH UM KAaKOH-THO0 MOJHOLIEH-
HOH (pusnyeckoil Teopuu. OnHAKO 3TO MPEANONOKEHHE HE MOATBEPKAAETCS C TOUYKH
3peHHusl (PU3HKH, U B 3TOM cjydae y DUHIITeHHA BO3HMK Bormpoc. [lokasano, nodemy
CJIe[CTBUE LIMPOKO PACIpPOCTPAHEHHOH MHTeprnperauun F = mc? (T.e. Kaxubli BUL
SHEPTHU HMeeT Maccy) siBAseTCsl MPobaeMaTHUHBIM.
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