DE-BROGLIE HYPOTHESIS FOR MATTER WAVES

According to quantum theory, radiation of frequency v consists of quani, .,
energy £ = Av where & is Planck’s constant the value of which is =~ 6.62 « 14 ¢,

K hv
I'he equivalent mass of the photon m = »
e (4
Since the speed of the photon in free space is ¢, the equivalent momenti,
E hv  h . g
P=MC=—(C=— = X where A is the wavelength of the radiation of frequency
e «

By analogy with this, de-Broglie suggested that a moving particle is associated « ith 2 waye 7
)
frequency of the wave is taken to be p = - where m is the mass of the particle. T}

€ Wavelenes

of the wave ) = h =" wherevis the velocity of the particle.

p  mo

Thus, a particle of mass m moving with a velocity v has an associated wavelength

P mo
This is known as de-Broglie wave equation and ). is called d

e-Broglie wavelength. The associss
wave is termed matter, guide, pilot or de-Broglie wave.
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acity or phase velocity of the wave is given by R
".v .T.wt - \

i v, must be less than the velocity of hight ¢, de-Broglic waves travel

i wave can also be represented by a function ¥ (7.1) ¢ & function

. function representing matter wave gwiding the particle.
::oumphxqunﬁty.hhummplm«mnmnm

. functions. The wave vector K for de-Broglic wave is given by
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e wavelength in terms of energy iuid temperature. de-Broglie wavelength
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