in |898 AC(:ordmg to +h|s model,
the positive cbarge of atom fs
UlanDrmla distributed throughout
the volume ot the atom and the ne(gah vel charged electrons
are embedded i ft ITke Seeds in woatermelon -

# Rutherford’s oc—sca’r’re,rmq Expeiment
Rutherford and hfs two assoCiates ,Gieiger and Marsden,
studies the SCaHerm(g of the o¢- particles from a thin gold
fofl in order to invesiigate the Stracture of the atom-
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(s reflected back,

Observations :Most of the alpha, particles went strafght, Some ot
o parficles deflected ok acute ongle and small frackon of a parficles
cleflect on Obtuse angle and very -vey small fraction &- parficles
suffers deflection ot 180 (dhis Shows that Ske ot Nucleds &
Very smally nearly || Boop limes the Sixe 01 the atom.

Conclusion 3@ Most of the space Tn atom fs empty-
(b)Jhe +ve chorge 8 present ,
ot the antre Of atom-
) Jhe whole mass ot atom
18 concentrated ab the cntre
of atom T a Fny Core
I-e Called atomic /l/ucleus'
(& Negahvelg charged e®ore present out SHé of the nucleus
o} Qtom-
©) Couwlomb’s Law holds for atomfc dfstances.
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# Ruwerford’s Nuclear Model of otom

According to thfs model the entfre pwhve charge and most
ot the mass of the atom fs Conantrated i @ Small volume
Known 08 the nucleus with electrons r‘evolwng around it
JUst a3 planets revolve Qround the Sune

# Distance of closest approach 3 (t,)
dhe minfmum distance berwen ntre ot the nucleus oF
atom fo that point where alpha. | : e p
puticle just defected back clue
to repulson- r=2Ze"
e 4nt,Ke

Nucleug

Tmpact Parameter :8t 8 deffned 0s the perpendiculor
distance of the fftial velocity vector ot o-particle from the
Centre 0l the nucleus , When the parficle Ts far away from

the nucleus of the atom-
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# Bohr model of the Hgdrogen Atom

> An electron can revolve around the nucleus only fn certaln
lowed, Circular orbits of definite envegy and fn these orbits Tt
does not radfate - Jhese orbits are known ag Sfan‘bnar;/ Orbits-

» Angular momentum of the electron fn a sfaf°onar5 orbit f5

on Tofegral muliple of /2 -
or mvr=nh

i L=nh
e

h=c-6 X Js

T (Planck’s Constant)

P Jhe emPssion of radiafion takes place when an electron
makes a transition from Q. hi her Jro o lower Orbit-Jhe frequency

0f the radfarion is ghven by

(67

Eo & E]t are the ene;cgies ol the mmal ] Fmal sfafes

» Bohr’s Formulae
R=R = my’= ze®
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Radfus of ffrst orbit of hgdrogen atom s Callecl Bohr

radiug: (n=1,z:1)

S0 I,= 0:53nA°
Z

Y‘ hfo
Ttme?*

—r 0-53 A°

Velocdy of elecfron
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mvi= Ze’ mv’r = Ze* v
3 4nbr* mvr 41550 nh
2 2
mvr= Ze® -0 V= Vel
4rné, Qnﬁe n
fice to Bobr

Mvr = nhlaT @

N= Prmcﬁ’Ple Cluan’rum r\\umber;



# Enexgy Of Electron $dhe #ectron revolves around the nucleus En_e_rgg Level Djl_g@m E= -~ I3-6eV

in 4he_Circuor OrbHS LOith possess elecfros’rahc Pofenhal eneyg Lymsn Brackett Phund
=7 . " -0.
ord kel vy o p=7 seres e e 0722
_ n=>5 ¥ ~0.54-eV
E= U+KE - —'ZQ n=4 I T -0.85eV
4 n=3 Paschen -151ev
g my'= e = mv= Ze” serles
Foo4ngr® 4ngr n=2 P— -3.40eV
lmv2=Zg2 50 k€= ze* series
a §rér 8)180V‘
grownd Stote
sing value OF Uske equahon =1 ~13.6ev
E= -Ze' weknow r=tih’ — E=_mzz’e+ l\fO oﬁ Specfral [Tne N,
r Z 8 212
8k, TTmzZe* En'h N= (M,-n,) (= +1) )
for H-alom =1 E= ~I36eV z” - "
E= -l36eV n* Tonization :dhe process of knockfng an electron
n out of the atom s Called Tonfzalion
# Expression for freqmcg and wave Numbers When electrons Tontzation energg . Jﬁe energy required., to knock an
of hfgher orbit jump fnto lower Orbit,then radiafions Complefelg out of +he atom -
émitted Inhose frequency s given by Tontzafon en ergy = 13:6 eV
h{): Er - Ef- E—Io _nz
= ot 2 4
o s genn i b DE-BROGILTE'S EXPLANATION OF BOHR'S SECOND
UL B POSTULATE OF QUANTIZATION _ _-----
ho= mZet[1 - | 9= mZeHT | & v fectode Broglie, a staffonary /,’(7\
- 2,2 |1, r_ﬁ}:' [ - lz] oroft & that orbit whith contafns
880 h l. 8&0 h& nf |°

an fnfegral number of de-Brocgh"e )
Sinnolu"ng waves assoaated with the

N )= i ‘
Wave Number(3) =Jhe reciprocal of uavelengm Is Called Wave revolv'"g electron -

SR niﬂbmigeq G- ] For an €° revolvmg fo 0 clrcular
A C BE,,i_hé_C n: orbit of radius r,-
Total dfstance Covered = Clreumference of the ombit
R= me' = OS?)(IO m'= Rgdbewg Constan b = 2rth,
8€h’c 2o for the Permfssible Orbit = 271, = A
D=1=R7 1-1 fAce to de-Broglie A=h
) [ n,c n :J mv,
Vi s the Speed of € revolving fo 1™ Orbit-
Spectral Serfes of Hydragen atom 8o 2thy= nh = my,h,=nh
When the electron n 6. H- atom jumps from Higher eneegy MV e
level 10 lower eneegy level s the ditference of enexgles ot the )
two enesgy levels s emfired ag radiaton of parficular P Limftations of Rutherford’s H’romi’c@Model i
wave length 5 Known 03 spectral Ifre- o Fafled to explafn the stabflity of €~ f a cfrcular posh.
For H-atom %=l 1= R[_L _L} @ Cannot explain afomic Ife Spectrum.
A oy
P Limftations of Bohr's Model
_ Ne | W . *The Bohr model [ 0pplfcable to hydrogenic atoms-
® Lyman Series | %4345 @] UV region o The model % unable to €xplatn the relative fntensitfes of
@ Bolmer Serfes 2 13453--- oo| VISible region the frequencies fn the Spectrum
o Pogchen Serfes 3 |45,--- o0 | low infrarec region
® Brockett Serfes | 4+ |56F- 0| 7 v
© Pfurd Sufes | 5 |6 -~ - e |High infrored region.




