
















































Sa. Dire the teme Populahion ivessiom R 
MAta ctable Stote Explain tt Consbrution amd 
woTki Lei comdultos laies 

Sq. 23 

Populat o in ver sim: 
t a Ctate in wmh tte numloer OL 

otonsmolkiules poptlatin e highor emy 

Hate Cexci ted sfote) is move han lou0er emiroy 
lovel) Ea?Ei -7 N level 

N no of atoms °ergy lewe 
hish0r endsgy leue 

Meta Sfable State: 

It is a Stase m usmth the adoms/moletwe-

Stay for a long dwrah on tn th ovder 

Loto t econd in tem f nSe (dnd. 

Mta&fable Ctote exist btuweem Jouo0 

hienos enesgy One. 

is am 
mtemeAiate

Sfate in usth tfe 

aNroge Lfe of the atoms 
iOjte 

osda a t 

LOsec to 10 sec er 
llicelmd.



24 Semi condiutor Diode Lacor: 
Constulhon. 

Energy level giagram Semiconductor laser 

P-type pn-inn-type Metalic coated(MC) surface 

RS 

PS 
P-type Laser Ba 

EF Pnin 

n-type Polished surfac(PS) 
Laser 

Roughened surface(RSs)
MC 

Kfetallic CemtaH one provided to he 

P&tupec i'n a hiavily doped P-Junthn 

diode. Tuoo OppOite facs ughiCh Ce t 

the plane o e jumti on one polisheAnode

porroll to eadh other. thece poralle facd 

COCti tute the rMAonamt cawihy tasa 

Olotod nud ttroh ttese falos ao houOn in 

fiGvoe . The muinin9 tuoo faces aae 

SOUghened to Pre rt la Sino alti on in 

that Airettion.

1.The Ccho octiC diog3n fGa-At Seoi 

(ndio diode I£ Shoor n 
Conkici ef heaWily dopecdneGion 

OfEia- doped tt toteoity& &peion 

of Ga-A AopeA tut 2inc. 

2.+ 



3 Te dopant are ueA in ConcLnham 5 

the Odder lO to tO no.ot dopant/m 
4The uupper A1ower cuotalei oe onetali22d, So 

teat pr junti on îs foouoa0d biased. 

5.Too CofaceNlto tho fwmthm re po lihod, 

Co tAr they atas Optical eLOrnteos & +¬e 

otther tuwo cuvonles 7oughered to prevomt aing 

that Aise tHon. 

Prin dple; Semi Comduntoa diode lase wgrks On 

the pol ncì ple op 
Stimunlated emmiLion- 

lorKing 

ode up e hizhy de geran 

Sesorn condultoS hav 

dhoeCA brnd gap tike Sat. 
Ev 

Ec 

fcouwosd bud wstth voHoge 

nlwoly cqual to Ttl enV ny 

gap voltoge, elelb fo 

n- on R hol&t bm 

Pregion flo0 acoot the 
umcthión Cyeathiny popdahon 

-Ev 
P-type N-type 

Depletion 
region 

Fig. 5.2 (a) 

N-type 
EF - ---- 

P-type 
Electrons inyercion 

l e ate 

Ec p JunHon. 

3 As te voltagE î 
rodually 

inveaCAd due to {ouoNOA 

biacing Poprdaton 
imver CiO n is achiewa 

sete 

Ev 
Ev 

Holes 
Ef--- 

Active reglon 



26 
batuoeem the Nalme nd & Comdulton 

bamd shich ic tuon s.t n stimulatd 

4. Photons produce d ore ampti Hed betoe0 

PoU&hed opti ca reLOmatos Cotac 

poduuirg laCo beavo). 

5. Ea- As uLes pOAu Ce \ades beoon of 

tOMClength To in IR rion 

nAL P psoAuce laL®r beoan) o 6500 in 

vistble resion etco 

6. 

5b 
tt nRat dagTam, explain te Domg ap 

teniy baced dcplaceonent cemsor us'ng 

opfical fiLes. 
DsplacennAmt Sensoo (Based dn Lntemsrhy 

modaHon): 

Object 

Light 
SOurce 

T 

Reference Displaced 
position Cable position 

Photo Current 
dctcctor 

Photocurrent 

DISPLACEMENT SENSOR 











6a. Den tt exprebsi on for numeical 

apertuo o an ophcal fi ber. M\erton amy too 
Yments dementt of Ophcal COoymumicaMons, 

31 

Cladding 90 
B C 

90-e 
ON 

A 
Acceptance

Cone 

Incident 
ray Core 

ACCEPTANCE CONE 

ConSider a at ooy Ao inident a an 

Cvngle enters ito tfhe iber 
LAt O be the anele Q refraLHom fca tere 

ay B. The vefated ray OL incident at a 

CTcal angle (a0-0) a B 9razs te intestnN 

tuweem core cladAing alo ng BC. 

1A the amgle a in idene is grtates than 

Coiticas ngle, t wnde 09 OP \otcd onteanal sefleh 

TFu Op is ealled tho oaN gtuide acceptance

aele Sin0o ic called te accepBaeice. a 

numem Cal apert u0e. 

Let n, n2 &no oe t R:I. e ctoe, 

Claddira Swo OLdi' ) Midiuy oepecue ly. 

AlLo AO be tCe tnude nay 

A- Rsalted any, Pc totaly a{uLpe# oay, 

GRCr be 1he omole c ndene&e ra (i o) 
at A. Go Ce amgae of inctne ot A, 

ngle o Asoion 



32 ein cing Snell's law 

At posthion o 
no Sin Oo &n) Sin0 -

At post Hen B, ameJe o indden Q ® 90-0, 

DCna &netl ao 

ni Sn (s0-) na Sin 90 
D Sfn(9o-0) m2 

DCOSO4 N2 

coCO n2 

Re asranging the equ'), w hae 

Sin Op n SinO, 

Sin O ,Sing 
YD 

Sinno Sin&p -cots,SinG=-s 
ne 

Ucing egu"," becomel 
Pt tte Nolus of coLO in eau'(, we hea 

Si'n Oo -n 

Sin oa -
ND m 

SinGpMrL n-n 
np n 

Sin9o = i 
Mo 











































9 a. With ruat diogram, exlan ttho painüpl, j19 

A Co etruHm amd WoTki9 af Atomie Fore 

Mi COScope (AFm). 

Delor ind 
Rdback 
Eleconics 

The odomit Pove 

moo& cope (APM) is 

Photcode type nhing proe 

m Ooo SCope hoLe prima- 

oole include muawoing 

pso pea tnet cuth ac 
Comtileveo 

Tip 
Sample 
SuTtale 

moene m, heigt, cion 

The dLO Wh'on is meOSIDOE 
Pzr Prez0ekcbic 

SCanney nanOmeted, uspch 

iSmoTe accuTte &etec tiw thum he opticaL 

dt fraltom limit t uLeL a pso be fr aLing 

COl on o1 Aata lNoluee touchina the 

Sur facoe thot hat th ro be. 

Prini ple: 
meacwmng 

inOTmO 
1eLnlar fores & ees seec 

atomc by ctng pro bed SwtaNA oi He spedmo 

Th AFM OO vK& on te prinAple 

18) naMOLC . 

An Atomic ForCe i coOSCopelAtM) ConsSti Oollowina. 

AER 

9) ehoto diode 

2 Camtilev 
or 

th charp tip 

4. Detetor & {eed bau, cioluat 

PzoeletsiC CemcOT. 
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loTki O AFM 

1. APM C icH o1 nmioDsop camti lonueg 

wih a ehoop tiP(prob) at i end uced 

SCom e Cpetinen Sw{n. 

2 The camtiloupr i typi(ally siliCOn Oa 

Silicon nitoide bith the tp vadius af 

Cwo VatNe e Ce Ordesc Qnm- Bacical, 

AFM is modtied TEM n ushich lmiBabx 

C TEM i VeGcomed. lhen the tip is 

bouaht cloce to he dampe, fovce between 

th tp amd comnple. leads to tthe. cepleuion 

OL the 0amtilever accovdirg to he Hookd 

lauo. nstead using am eletaica sianal, 

tte AfM Telie on forcec betuoeen he atom 

On tthe Hp in the Cample. 

3. he fovce PoeLemt in tte fip ic Kept 

Constat and tho SCanning is done.. 

As the Scanning Continuc, h tip usl 

hae. Yetical movememtt depemding upOn 

the topogyaphy O} the ample.. The fovc 

poecemt in th ftp it kept constonntt 

donnl 

the, scanning 
is done s the CCanning 

Cotinue 
the tip 

will haMe vertical 

moe momt dep@ndhr uupD the topograpl 

he Cample. 

hane vestical 
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1Da. Explain the CSouuH Cn ocokng e x-ay 

atfraGometor. 
A 

B 
B 

P 

Crystal planes 
Q 

Poiniple:
X-0ay 

tfoathon 
is boLed on 

CnsiouuA ne 

InteTfe0nce of 
monochoomatic 

X-ozyc a CoySfalli'ne

Sample. Th law relctec tte 
uoaMelergf ap EM 

ES 
radiohon to the dflsaHon angle &the lathce 

Spaing ina cry sfallinl gmple.. These A ffralsed 

X-Tays age thOn deteLHed, pooCeLed &COunted. 

Consutin: 

ConCidera cet povrall atomic plamet of 

the Coyctal nt Mille mdicac h K i|, Suh hat 

ttho, distonce befuoeen the tuoo Cuccecce plomes îs d. 

Let a posalli Seam a 
monoChYOnoHC X-30ayc o 

wwOmelegh A be inddemt on he plan ata gdmine 

mgle , Cuch that te mudemt yc lie in tte 

plane of tu pape 

L a 

lie m te 

Let AP &LO be tuwo poralle! ncidomt 

ay that are efleRd fron point P Q n 

the coy Lto plarnes toanel alona with PA'LQ zep. 



T the path dteeme bettocen APA 

B sam intral mulhpte of A, thone ill 

26 
APA 

ConStrulttQ nr{oyeme &a maximum 
st e Obsered. 

Therefooe, Braas law is n bas 

nA= 2d Sino 

WosKig 
The tehn^Ul Gf Sngle oystag X-Cy 

Cystallogvapy hastoree basc Stepe . 

The coycfal is placAd în am îmtense beam 

X-oays usaOUy Of a Single wanpleatt 
monoch romaHC X-TOyS Poodudng tg. 
Tesulor paten a detletthoms. the crysta i 
qraduonlly ootode at potVious veflekor 

disappeNT neu) Ones appe avo tte mtensihy o 

eyesy spot is oVCO TdAd at evesy ooiontation ot 

tho coystol. 

Multiple data Sets may atéo bae to e 

colleted Set ef coverin slightly move than 

half afull sototiom ot tte CayCfal &type 

weekly c ontaining of tens o thoucamds o 
oletiOns.

Third ep tic dato couoce or combntd 

Computationay lovtth CoTDpinentary Cloital 

tofoonaion to Produce &deftne yowsr model 

P+he asvangormomt @ atom othiy the 
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27 
Coysta the tnalretined modet o e atomic 

aod eVT ememt mao called as cyctal Sbuttuor. 

The St tees to afte in am adequote Cayctal

L the matoial undes Study tohmh is of ten most 

Afffcudt. The cry ctal Shoudd bt sufiienty tange 

typi cally anger than O1mmn i al) dimon cions. 

The motegiolhoua pwae in composHion in 

Soutuoe, no sgnifcanbt 
îteonal in pesfetHons 

Quth ac toalk q tuoinnig 

The 



(63) 
28 

10,b o,b Kit, meat diagram, explain te ptina ple, 
cCnstuton OrKlng X-7ay photpeleUson 
Specoscope. 

Hemisliericnl 

Energy Analyzer 

****.--. Eleeuostatic ficld 

Collector 
Sllt 

Electron Muitlpiler Lens Systom 

ciystal disperser

Photoelectrons Source Slit 

Sample 
Recorder 

Simal processor 
and dotector 

The tedhoique o X-30y photoelen 

speLoccopy ic allo knoon as Ele tn 
Spetos copy fr Chom cal amayaS. X-Ray phobo 
elehory spelhoscopy is atype of eletkon 
Speto t cOpy, ît am amay ti coa tetniguo 

to Study The eletsoniC ctutuao it 

dynanvi G in atomc melecules. 

Princple: 
Due to tha amnbardnomto -Tay 

photon on the Saonple sUvsface KandL 

elesom ne jeted uomh Vnefu thor 

Omaly Ced By he amauycer. 

Let eomde Eb, Elb & Eb ane 
bindir ener)y A louoeg eeoOy levelc inntr 
co se oritals. Kike 6, EY oad E ae 

+eenerge c OP the vehiClC Shell elethon. 
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