. CombinNIiNg Ltwo Lighter vuclei to form a heavy Nucle VS.
1H+1H > 2Hse* +v+0.42 (evergy)

. SPLittiNg of A heavy Nuclevs ®
iNto orr more Lighter vucler.
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. UNcontrolled chaliv reaction: PriNciPle of atomic boNk.
. Contralled chain reation: PriNciPle of Nvuclear reockwors.

NVuclear £USSIoON IS the Source of eNvergy iv the SUN avd Stars.

Nuclear of N atom ONSISLS of ProtoNv aNnd

Nuclear Fission NeutrroNs collectively called vucleons.

Energy

Neutron

. ISotoPer (Same Z but different A)
. 1Sobairs (Same A but different 2)
. ISotores (Same NV but different A)

RePresentation
discoverd by hewnri

@ Becaverel iv 1896
XA

A = MmasS Nnumber
Z = Atomic NUmber

. Chain Reaction

Fissionable \ O

Nucleus Neutron\ g E ?
= B.€ = Dmc?
MaASS _ Mass of 1 Nucleon x A

= B.€=(2m, + (A-2) m,, - m,)c? =
volume 4 1

(where. ¢ iS the speed of Light ® srms = Ermgn
¢ = 3 x 10* m/sec)

. Vuclear force iS a force which
holdS the NuUcleonNS together.

PheNomenNoN of DiSintegdrakoN

of heavy elements invto
comparatively Lighter elements
bY emisSion of o, B, & y radiations.

R=RO A 1/3 { RO = 1-2¢m} ®

two tyres
/\
B + (PoSitrow) B (Electrons)
A-Y4 A 0 A 7
X + y+v
?X—); He+, ,¥ zX 7 B0 3 |
a~pParticle \1, “"‘““‘W’\l/ (anNtiveutriva)

> (Product)
avgnter

A 0 A
Nvuclei zx_)+1 :B"‘z—l Y+ Vv

[ iovizi iti (vutrivo)
. highest ionizivg Power fPos.wfom
but least Penvetratinvg . leSS$ ionizivg Power thaw o

. radiations are the
helium nvuclei. These
are emitted as

y ~decay office anN o or

- decay. Nnuclevs vibraces
with the evergy swared

bY it avd electromagvetic
waves of very high
frequency (o-radition) are
emitted

least ionizivg Power but
highesSt Penetrating Power.

. For atomic Number < 20, moSt
Stable vuclei have N:P rotio
vearwy 1:1

. For atomic Number > 83, there
are vo Stable vuclei.

. A NUCLeVS S Stable whew its

. Nuclear denNSity iS cCoNSLant itS

B.€ vallve is vearty 2.38 x 1017 k9/m3

= B.€ PerNucliéeoN = —————
No. of NvucleonVs

iS measvred
iV atomic mass LNt (V) or (amv)
1 amv (or V) = 1/12 (maiSS of C'?) atom
= 1.6 x 10°7 k9

Vuclear bindivg evergy iS maximum for
Mass vumber 50-60.

Bivding evergy per nvuclevs
valve iS around 8 mev per
NUcleon or more.

The difference (Am) betweenNn mars oe
conNStituent NucleonNs avd vuclevs is
called mass defect of Nuclevs.

. Following aire observaotions from
Bivdivg envergy rer
NUCleoN versus mass Nnumber cerve.

Power.

-particle and moderate
peNetrativg power.

(Am = SUM of the masies of vucleons
- MoISS of Nuclevs)
=Zm + (A =2m} - M,

. MaISS m of o Particle iS equivalent
to evergy given by € = mc?
« ALSO kNOWN aAS rest mass evergy.

Q-vawe

A+B -
mMmA mB
Reactants
Q vawe
Q-valve
Q-valve

C + D + ENergy 56

Mmc md
Product + Q- Vallve
B.E of Product - B.E. OF reactonts
lm_ + m,) - (MC + mD)) C*
k€. + k€ ) ~(K.E_ + K.E))

. B.E. Per nvucleow iS more ¢for Some
NUCLel thav theilr veighbours.
ThiS anvdicates a Skhell tyre Structure
of Nuclevs.

. B.E. Per Nucleow iS arounvd 8mev
fFOR 30 /A 120, theSe are
stoible elements.

Fractionvy of Nuclei left
unvdcaved after v hals
Lives is

¢/
where =0 v (1)N _(1)hn
2 O v, (2 ]
W2 0.693

where. t = NT,,

T = —=
o2 p)

) ok avand mawi
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