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Abstract
Some students in their study of wave motion have asked us “could you explain the contradiction that exists between the principles of
superposition of waves and the energy conservation law?” We will answer the question in this paper. This question arises from their
focusing only on either the constructive or destructive aspect of superposition of waves. They must pay attention to both aspects of
superposition.
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Fig.1. Superposition of two waves. (a)in phase and (b)out
of phase.
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Fig.2. Superposition of two waves crossing. The brightness
distribution in (a) shows magnitude of wave displacement
and that in (b) shows magnitude of energy. The energy

concentrates on bright bands,
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Fig.3. Mach-Zhender interferometer. A wave of amplitude
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V2a s divided into two waves of equal amplitude a by

the HM;. (a) True. The wave incident on HM, from upside as well as left side is divided two waves of equal
amplitude a/v2. (b) False. The wave incident on HM, from upside is 100% reflected and the wave incident on HM,
from left side is 100% transmitted.
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Fig.1A Superposition of plane waves. Many plane waves
superimpose in phase at the focal plane of the lens.



BOEREDLEOREELE T F NV F—RER

Figure 2{ZR LA X I, 2 oD FFHEAEREWERET S
&, FRERBIZZAL 2 E5ToHECBY, TALOM
RERZAPKREL RBEONTHE Rofz. DD, N3
WERFRIZELSHOTEHEAEAGEOEH (BL) TR
WHIEOSRERDE, BRUAOBFCREVIITLELD
5T &iTied. ZOBTFE FiglA TR,

S5
1) FEEEE, RESR—FE (WEIB) e CER74E).
2) RKEE, MNIOF—8, EMENS, BER 8 IB =

B (FR8E).

3) WIIEZ, EARFH, B T [EEEEAP)  ZHHE
(2004).
4) PRFIL RS - EEH) YA R (el F).

5) @R MRE WO Lz 5] SEREBE (1995).
Fig.1A Superposition of plane waves. Many plane waves
superimpose in phase at the focal point of the lens. il

RZFRE T2 43,(2003) 5.





