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Theoretivally we tinke the muss of au elecbron in 89"}"1 sarng g3 thac o the
i of I\mmimlnn)‘_ﬂxpmImmnnllynm found tt :

h\g{{\ Wil T othees iU Ta alightly smaller Than the frbe Plectronsms
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, Mhin PXPOY hmlnm]v y dutermined slectron mass is usually called the effectrve
!\mm\ \m‘“)

lve maes Lo free electror

(n*/m, ) has values '
"‘” \\s l\ml nn mtpmnnlnn for the effective masgs, we will calculate the group
h\lm\l\‘ .

0= dk o R

~hm~ o ia the angular frequency of the de Broglie waves,
b in the wave vector and & = 21/, '

o ppiiat baa anmue bl o3 garr W-W(—~,~vv-.,_—“~,47‘4<

The energy of the particle is given by the relation,_ Ezﬂo
Hence we can write the group velocity as, v

The acceloration is given hy,
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Therefore, dar =" odt

ombining equations (2) and (3), gives

1 d*E dp
=gz gp? " dt

1 d’E
=Wl dRt
Rate of change of momentum ﬁ'om Newton’s law,

F
a= 3%

Combining equations (4) and (5), we get,

F _1 dE .
M*~ p%2 dR®

s 2 (——dzEJ—l o
Mi=n"a?) &

where I = Froce =

Hence the effecti IS roportional to the curvature
of an electron band, It is not constant. | . fi it
It is clear that :
«1f the curvature of E versus % is larger, then M* is sma]l
21 the curvature of E versus % is small then M* is large.‘;'f

Effective ma S can eitner be pg itive or negative An € tron will
effective_msss is _called “defect electron” oran“elecﬁ"on!m

pair is called an “excition”,
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