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T A v~ (1979 [1965], 27-8 F) &, fEATE 72 HORF & CAHE 2 1 B4R % FH VTR TR
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EIZANF=DHWZIFIFIE L V) BRS 2w, T2, HE 522 TEURIE, 22

Tk L 7R R &) L OBV ) MOARHEERBR L ER_ 220 TH L, 20
EIZOWTHR L ThAERF I ED v, T2 RSN T T BT L 20
EELALBEDIT I LTV,

ZZ T, K#H#ETIZ, (1) TEUR OEEHFEIZOWTEIL, 20ZNEFNIZONTED L)

N N T OB AEEERR TR, AL BERRIERZHGE L T,

_42-



WEfH] & T4V ¥ — OAFREERIFRE 74 > ¥ 28 4 ¥ DIFHi

BIFRRDG- 2 5NDDPIIOVTERET L, EXONLMHE LT,

(a) JhEIREBIC & & F 2 Ar & BRI AE O BIfR,
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At > — (2-3)
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Time-Energy Uncertainty Relation and Einstein’s Photon Box
Kunihisa Morita

In this paper, time-energy uncertainty relation (TEUR) and the Gedankenexperiment,
“Einstein’s photon box” are discussed. There are, at least, three different meanings of
TEUR, corresponding to three ways of their derivations. However, many textbook of
quantum mechanics neglect it; most of them show only one meaning, and discuss meaning
of TEUR without considering how to derive it.

(1) I associate three meanings of TEUR with three ways of their derivation: (a)
relation between duration time of stay in the excited state Af and natural width AE, (b)
relation between measuring time A¢ and dispersion of energy AE, and (c) relation between
time-width of wave packet Az and uncertainty of energy AE.

In addition, (2) I criticize two rebuttals against Einstein’s photon box, made by
Bohr and Treder. Einstein suggests the Gedankenexperiment in order to prove the invalidity
of quantum mechanics. He insists that we can exactly measure both time and energy, using
E =mc*, at the same time. Bohr answers to Einstein that we cannot exactly measure time
of opening the shutter because of Einstein’s general theory of relativity. On the other hand,
Treder points out that AE is not uncertainty of measurement, but dispersion of energy. |
clarify that both of them misunderstand the original meaning of TEUR appeared in the
Einstein’s photon box. At is not uncertainty of time of opening shutter neither time taken to

equilibrium, but opening time of the shutter.

[%—7— K]
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