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A radigtion ectrum

quency  range -without _being _broKen  up

- injo lines or  _bhonds. _is_«colled a _ continuous
| speciLum- |

, Black  body  rodiation  specfrum  is
flan example  of  continupus  spectra.
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|| radiations  of certain  specific  wavelengths  are

MQLQE through it . the emljfﬁ,d

An__experimental _arrangement {0 ob.

|serve

such  atomic _spectra is ghown in_fig

1 For

; raction

beiter resgults o &pecfr@em with — diff

grating ~ jo. . diced. AO©<8’

spectrum : 2o

Qy)

prncd;_ on the plate is  'in _‘the from of line.
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The specfrum  of any
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r A = Bk
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g element  coptains  Wwavelengins that - Show _
f _deF inite arrangements .1t was Lsed to _idenfi.||
" hF_g = dikferen: elements  in the second  half of |
llthe 19t century . gy i

e
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111 . Balmer Series: . :
i It is in ihe visible
llregion of the electromagnetic  spectrum.
M BE5 o Balite s sidentified. =i
| f seyies in  the spectrum of  HUdrmogen . so - jt |}
llis__called  Bolmer Series. < ' |

B It is  shown 0 @C s 896 K
Rydberg . expresged ?ﬁ\%\‘reiuﬁs obtained by

1 e - Balpier *in m‘i@&hﬁmmm ' _form.

=
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v
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LRy = 1.0974 x 10" a*

| Other  spectral Series of Hydrogen
flotom _are  as  follows.

x LWD serles: .
e | \.

~ - In_the  ulfraviolet reg-
-[ on. the | yman  series  contains _ the wavelen-
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f Pachen series:
R _ The  wavelength  of its
| vatious  lines _js _given by the formula.
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It s whased . og following  Posiulates.

i

N [¥SE An  elecfron. can revolve in  these

| X 2 | orbits  for which its angul |}
momentum i integtol  multiple  of "'éy_’ffr_ , Where
h__ 5 planek’s  constant .
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| Hydrogen  emission  spectum:

-

Suppose _on

_electron  jumps  from  high  energy state E, to
a low energy state Ep. The difference  of

energy (s emitted as a  photon  of frequency
pectind _enerqy o hE o CRlRE i L et
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Rydbergs  formula  for  Balmer series — when  we

SRR WP E

interpretation of  Bohrs  orbit:

of  formulation  of  Bohr
~no__justification __for  the

. while  postulate () had
Hypothesis  Later on
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From de _Broglies Hypothesis

)

O i-l

-§24 pakcity.org

Postulate.

| first _ Bohr orbit it s soid to be in the |
|ground  state . When it s in the higher orbif ||
[Lit _is  said to be in the exciled  Slate.

M MNore aara at’ WWW . DAaK
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ot The atom may be excited by coll-|
lision _ with externally accelerated electron.
al The  potential  through  which an elec_|| |

tron Should be _accelerated so that  on coll ,’i
ision , it ___can lif 1 the electron I1n  the atom,
from _ils _ _ground _ Stale to some  higher state |
called  excitation  potential . E
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29 shell lransitions and
J 3 Characteristic  X- Rays

The  transition  of Ejected
lections 0 the bydtogen "
ilor _other lighi elemenfs

_ e e e S e e S S ——— A S = e, owl =
" ar o gh : % F] Y 4 s . - |,.# i =
s e’ ¥ wou ..._ | '

:
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| 8 | high energy
Il | -QJ:' LELQJ_S . /\QGS electron
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___After  excitation _when  an  atom (¢ of
L heavy element ) returns  to its  normal  stofe,
photons  of larger energy are  emitted .

- __RE_SUU- UgEetey | -1 po

s, The  transition. of inner  shell  electro_

ns__in_ heavy atoms gives rise to the emiss.
don of high energy  photons or X_Rays.

| Characleristic__X_Rays:

T — ._~ =
| High voltage

Cathode . Tungstendisc Anode

e — - — - — - o m——r —— — e mm—

Filament
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B 5e .‘ | _ai Sur{ace_,__thhJ%Mpenefmhng rad.
Hliations  called  X_Rays = are emifled.

€ = charge of electron
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| Ko X_Ray: bk -
| ~— When the fost moving elecirons
llof energy Ve strike a  target made  of  cadm.
,|'um or _any omer heavy element . suppose
|l one  K_shell electron is removed = from the
| atom. Vocancy or hole is produced in K.

| el e

: The electron  from L _shell jumps
to occupy the hole in  K_shell. A photon
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Amin
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&l  The wavelength Amin in the fig. Corresp._]
flonds _to FTEQUQU_CH,%F_mo)_(_,_ NN 2= -

—— — i — — — R —— — —————

= Other e_lﬁctrons do  not lose all  their
EDELQH in the first collision. Iney may suffer a

lnumber - of collisions  before coming 1o rest.

| This will __produce  phofons af aller _energy or
_the cgnhnuﬂ.
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1. 35): They  Travel with the speed of light
C =3 X 1(1_8__[113'?.

4) . SILIEL) - Oré diffracted by crystals. .
B): X _Rays  produce  phofoeleciric . process
when incident —on o metal Ssurface.

this  property is used fo find out fhe
intensity of  X_Rays. .
;] . o£2
i 7) ;' The_y CO e GG nfam X \_\yﬂjg j(iSSJ.ILS T
% g engSEd N TnefY for mnger dura.
| ' |

als__which are. Opdqle %o ordinany ._

lhey con pass ’rhrough Flesh.

_Uses of Lﬂngs !  4fipakcityorg g

14 % )1.&15 diffraction  is ;L5£d fo study
the crysial  structure .

2). X_Rays are used for security

Please visit for more data at: www.pakcity.org
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. ) In___indusiry . X_Kays are used 1o fteve
al _ hidden  flaws in __metal  casfing _and
wejdmg joints .
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CAl _ Scanner:

i Chl - Cetande far - el Okiok
‘ _tamggraphjd The irisjruwzﬁ 16 callede s CAE

Of ' more data at: www.pakcity.or
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| digitally . A computer  processes  this inform.

Mlation  and  reconsiructs a  picture  of  different|
' §| densities  over _an entirte  crossection of  the
llsubject . Density difference  of the order of
1l one percenf  can be delected  with CAT_
|| scans . ‘ '

R e e = T W W T B e S
'-I..Il_..: I-,. AT _'rI A '.-

| Tumors _and  other anomalies  much |
small _to  be scan  with  other techniques ||
Jlcan _be detected. ' .
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a_ cell be damaged ' bg radiafion
buf _sutvive . conmug dividing produce.
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Uncgrj alnt

Due  to  the dual nafure of matter

| ( - porticle  nature _and _wave  nature ). There s alw.|
[ ays_an uncertainity —in_ the measurement - of pOS.
_iJ'_LQ[L ond  momentum of a  particle al the 3a.||
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Speed  of electron is  greoler thon  the speed
ob  light , which is not ppssible .

e —

i ' An electron  can  never be found  in.
Side the  nucleus.

AN e = h C P Q%deu J-S

M p> ;@\% 71%10 kg x 5410 ' m
O
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T _jﬂc_ablo_n by  stimulated  Emission  of Radiation

E Laser  _produces _an _intense  monochromatic  unidir. |
_ L ectional _and  coheren’t  beam  of visible light. ||

!

!
1

| Working  of  lLaser:

Sb __and

|l incident SERT 4, this S_Q_mp_le : (a) Induced absorption
|| The _incident photons can SEg el E,
|of  the sample in  two (b) Spontaneous emission

(28)
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2Q§ 3 laser P T SO ‘
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e i

Laser is _ the ' acmngm for _light  Ampl. |
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e . g
| by the atoms in__the ground  Stote Ey, . As o]

M result . atom is _raised to  the excited  State

i J| £, . This __process s called  Stimulated  obsor. |
{| ption __or __induced  absorption.

~ When the atoms are in the excited

state Ea,. two  things con happen to the atom.

——

iy: Spontaneous  Emission: 3
L g, The  afom  con dc;g_g
; _b;} __spontaneous  emission _as  Shown in_ fig (b).

‘Here the atom emils a phot

ouq.%

“U

o The  other alternative

——

_the emilted . photon 2 of  energy E, — E, = hf is
‘moving in_ the  direction... of _incident photon .
It means  that fpr every  gingle incident  pho.
ton . fwo  photons will _be moving in the sam.
e direction.
= 50. _now we have  achieved  two
thing

* :  Amplified . P
% - An__unidirectional  coherent beam.

o B0 DR T O e e o

Jlease visit for more data at: www.pakcity.org
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g

i This s only P OSSJlLEL B F__. there  more |
ﬁmuiatad emissions than Spontaneous  emissions, |
f Jhi_a can __be  achieved as  follows . i

|| Population inversion and lLaser action:

“3

N >N

' II Malastable state
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r || sponta neously Fal_l_,. ==l L -__-.Iower- stafe affer a
|| relatively ,;-_long_er;;___jjme ._The  transition _ from or 10
Hhe  mefactable  stote  is  difficult as compared |
& to  the other excited stotes . S0 insfead  of ||

,excifed_- hlgher —energiclevel L kromer e ST

\_hi_gher.,%e,ﬂf[gg _level  the electrons  spontoneously
8l foll  to the _.m_etc:._s_tabl_e_,___ state . | '
STeL IR Also  assume  that incidenf  photon
of energy E; — Fy — ht raises  {he atom  from
-f* Glate o B Yo 'ezggiiﬁd state E5 . but _.
cxa’red atoms __do ELO’r m}? ol s as10) |
: _thf only  alternative OQEO in___the |
stlate = B3 |s u@@;uu spontaneously
lto_ state : ’rha_n they  leave
|| the  state . <><; . we  have a
| situatior, a2 Aflic ?‘ Ne ,_C.ia’rﬁ Es,  contains
4. . This  situation 1S
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T H confined in___ an assembly of atoms long
Nl enough  to stimulate other Phofons .

| This s done [@ mirrors at
the two ends  of the CLS_S%E@ One _end IS
‘mode  totally  reflecting é@ the  other end

IS partially thmstcmleLt@%ﬁt allow the laser
beam to éscape. @
As ofors — move  boack ond forth
_between the  reflecting — miriors _ they  continue
to stimulate  other . excited = afoms to emii
photons . In. this ~“way . the . resulting radiations

‘become  mopre and  .mole. __intense and coherent
as.__compared to ordinary visible light . )

TWWW.paKCIty.org
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-}: §( _1__5']____Zﬁ_.___..N_e-an gQS) active mediuim in __the tube.
| ' Helium  and Neon  have nearly idenfi-
a CaL M@i@le state.

Io_r Helium [ BelS 2l Al e Bl

,EaL Neon e 5 Lap O GEE

A high voltage electric discharge

j)(qte& the electrons in some of the Helium

llatoms _ to  the 20.41 ev siote . In  this  |aser
jQQp_LLthLO_U inversion n Neon is achieved by

|| direct  collisions _with _same _energy  electrons  of
| ium  atoms

0.05 ev K.E.
result  the

N : Please visit for more data at: www.pakcity.org
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action and 61i mJ.J_J_Q_ieL\ emission
electrons in the Neon to d[ojoﬁ_ from
the 18.70 ev level and red [light ;
632 .8 nm c.arre&pondmg to 1.96ev
generated. :

ol. =il aSer Zin me dicine :

Laser beams are used as  surgicl
ool For _ welding detached  retina. -

can cisbe - JHspgc 10 d%\ <g fissue in ¢

: A Finely _“#pcussed  laser beam  can

"' S LLasers are_ . used -—_fo ek e
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Sk The lasers can.__be = llsedeEs gt very
'l sensitive  detectars  of pollution  jn ~ fthe
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Produce . diffevent  Llines in the  spectrum.
S0 Hydrogen  gpectrum  contains many

__Please visit for more oata ar W par




www.pakcity.org ( 28) www.pakcity.org

| epergy 1S conserved . It ig
llaccording o the law of  consServation of
f . ﬁn_&r_gg .
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