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2em®h when we. bring. the atoms closer together, some force of atraction
occurs betwees-them and according to Quantum mechanics, their wave functions
will start o"erlappm Thercfore when nwo atoms are brought closer, it does not
remain as two independent atoms, rather it jorms a single two-atom system with
two different energy.levels to form energy band as shown m hg. 4.4
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4.3 ORIGIN OF ENERGY BAND FORMATION IN SOLIDS

- We know that when two aloms of equal enecrgy levels are brought closer
together, the original energy levels viz £, and £, splits each inio two energy levels

. “the K= shell energy £, -splits mlo E' andE‘ similarly the L — shell energy

£, splits into E :de2 (ﬁg 4.3 and fig. 4.4). Now, when three atoms are brought

closer logclhcr ihe original energy I‘cvgls viz £, andE, splils cach into three cnergy

iy knmvn as L'nergy Level Splitting.”

. Energy Bands

cnergy bands as”shown. in. fig 4.6.

_ Hence an energy “hand can be a'ef ned as, the range of cnerg:es possessed
H by -an electron in a solid. The magnified view of the energy band which consists
!:_of a large moiber of véry closely spaced enérgy levels is shown in JSig- 4.7.
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levels wig E E’ E3 and En,, -.2 Ej respectively as shown in (g 4.5. There type of

' nmn[mnmuons from -flw original energy Ievels into nwo {er) more ene:gy Ieve!s-

Thcre/ore if ‘N’ munbcr of ntoms of equal cncrgy ievels are brought closer )
10 form a sclid. then it Jorms a closely spaced contineous cncrgy Icvef.v. 50 called |




__l Inner Filled Bands, Valence Band and Coduction Band ® -

During the formation of
encrgy bands, the inner filled
energy levels forms a energy
band, called Inner filled bands.

Conduction band

) - Similarly the electrons in
the owtermost sheils  of atonis -
Jorms a energy band, called
N valence band. The valence band
will be of completely fitied (or)
puwtialy  Olled with  electrons,
based on ihe type of the muaterials.

| Forbidden band {c}) Forbidden mcvgy gap -

Energy.(eV)

Fig. 4.8
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Iif an cleciron comes out from valence band for cqnduc;ion. then they form

| au energy level corresponding 1o the energy band called conduction band as -shown
i fig. 4.8. ‘ ' ' '

d T . . T ) ' !
~ While refemring 10 energy-bands, they are scparated by small regions. which
~does, nol allow any energy levels. Such fegions between the engrgy bands ‘are

called forbidden bands (or) forbidden energy gap E as sbown in fig. 4.8,
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I fig.- 4.9

4.4 ZONE THEORY OF SOLIDS
In quantum {ree electron theory of metals thé electrons were assurned te be-
l moving in a region of constant potentral and hence it moves freely about the crysial.
But it fails 1o explain why some solids behaves as conductors, some 'n )nsu!aloys
and some an scmxconduclors elc. -

Therefore instead of considering an clectron lo move in a_constant potential,
In Zone rheo,y of solids tlze electrons aré assumed to move n a field of periodi¢ potenml
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Fig. 4.9

In a melzﬂ'pic:i:b.'--t_h'c-:";;oéii‘iv; jons-are arFanged—in -a-regular and propcr order,
therefore a-periodic potential (i.e) the potential field which varies pcriodicajlx with the
same. period as the lattice, éxists in the metal. Also ghe potential is minimum near the
centre of positive 10ns and IS maximum bctwcen (hc centres of ions as’ shown’ i

[ O

*\ Thcrcforc thc potenlml cnergy of the electron near by !hc centre of posmvc

700 is maximumn and will not be able to move freely, but the électrons which are.
-above these potential peaks. are Jree 10 move ms:de lhe metal and I]ence !hcy are

Y

rermed us free electrons. .
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4.5 ENERGY.. SPECTRA IN ATOMS HOLECULES ANG “souns

To picture lhc energy speura i atoms, molecules and solids Jet us consider
a metal say sodium, »yhu.h consists of 11" electrons with-electronic : configuration.
of ts” 2s% 2p® 33"'.7 The energy spectrum of a single atom is as shown in fig. 4.10.

i When 1wo sodium atoms and assembled 10 form 2 sodiurh molecule, the energy
spectrum of the molecule is as shown in fig. 4.11. i is found that for 2 sodium

molecule cach atomic ]cvels are sphilted mto two closelv Spaced levels.

Similarly if “N’. pumber of atoms are asscmb!cd to form a sohd then we
| bave N number of . very closel) spaced sub %»els SO c.:Hcd as energy band as
o shown m ﬁg -‘-H B , T - ﬂ




