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% SpecTRoscopic TECHNIQOES
VWA WY WY vy (WAVAVIRVVa VERY Ve

kﬁﬁggt@ é@ﬁéi—- SPeC'HO&COpd Tvolves +he 3nterachon bete
-en elecEmrmrdneHc radiation ard Jchg Substance undey
?nveSHcaaHGﬂ- |

%L%c&? Tr?vaanfrﬁc Svrfcr{?vkvu:ﬂn':— The arma ae_ment of all types

of elecho maane%\‘c fediations T oder of their Trcrea
»Sinta order of %lfe:vuenc: and decren,si‘na ‘order of

wave\ena’ch‘ from  Rado waves JCO GlQanCL rays s Krpon
as elechom(laneﬁ C Specbrum. |

\

¥ Rodio waves - =m0 m )
X Microwaves - 6dm™m - |mm

¥ Tnfia —Red - M™M —J50 nm

3 | Visible Uaht - F000m - 400 hm.
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* X—mtdS — Inm - 107nm.
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— Radio waves are used tadio and tele vision 3?'@"‘0}5

— Microwaves arve used cooldna and Redar telecormm-

—> Tnto-red rays are used to produce over heat fo
the bodxd

— \Visible \iah% Prqduce Seven different colours to-the
objed: ke \-/isib'\litﬂ. |

— Ulha violet rays aye used

M lurminiseence 1omnps
and !liah‘: Vision  Spectacles -

— X-—\’Ct\ds are used N red

rcal purpose 1o Scan boda
qu)CS ke \uhaus_

— Gamma ays are used to conbrol the densffa of
Cancevous cells. a

¥ Lv)\y/ OPECTROSCOPY —

P

Lv spechoscond 7s the measurement of ‘e
atteuneration of a bkeam of ll‘ah‘t passma *Hmrouaha
Sample or atter reflechon fom Samplé Surface:

ADSORPTION LAWS +—

(Va ARV s A'a'AY4 V'V AV

1) @'5 ng}—“ When a beam of- mOnochm'ma,ﬁemc
Lfgh{- Fqssed Jrhroutjh a Qubstance dissolved tn a Non —
ngorbincd medium, The CLCLS?EPHOH ot liﬁht s direcH
poportional to 4he rrolar ncenbation of  Solution”

w.Jntufastupdates.com



(}ocd ‘[O:no T o C j
=
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fe —— = - ——
—_—— - e
- —_—

- —_—— e e

- - - —

" —_— T -

IL Solvent -

i) Larmber's - law — ”mhen ‘o beam of [iﬂht 15 passed

VWV VWYV VWY WY W/

though o Substarce the absor ption of lTjHJC s propo-
-rtional to 4he poth l.ena‘ch of the Substance’

lo%]loI"’I o« QJ

Foem Beer's and tarnber's [CU.O,

l()a T—O,I o cl -
10

an}[?/'l = Edﬂ =

T (To -T)
- L—— Eenitted ) 1o
s : Ro.c\\O:HOY] _Tnfensihd ( Oan — +DF I)

* Adsorption Frcreases transmiss|on
decreases

Tt
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waveno

Notwe of 50\\’8 ot

WWWVWV

— golvent  should rot  absovbed any ‘wind of quiaﬁcr
—> 4t chould rot be Seteests Pocu SolvenJrS |

Pnnmple of UV VS\RecJO’OS

VWV WY VWA

¢ (excfatation)

\I/

\/ /-~
/TT\

W .
M k] DE‘
NV\-/\"’>

€ (Qround)

* Iﬁsk%eﬁ%n 9\}5 Ov 5Pe‘35’\9\,§0

Components.
N2 =N
§ ' | Signals
Bulb . L) ) Recorde .
light Mono Sarmple  peteckpy
SourCe chioratos  holdex
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) L_i_Lﬂb_ic Seurce —

@ Ceubrium lamp - Qv =1egion (200 -qo0nm)
@(Tu"ﬂSJCOﬁ Faloc(]eﬂ IamP — Visible reaion (qo0—Fs0 om)

2) Moroch o matov—

f"bnochomo&ox 15 device use 1o

resolve wide bkond of POI‘dChYDmaHC 'lﬂht gadiabion
?nfo NAyrow bOﬂd D'r- mOﬂOChi‘DMO—hC Yadiq{_—im

g_ Rlters, 'p'risnjs, ayq-F*{-;v')aG.

3) Smmp\e holdex— Cuvelfe 15 used as Sam
made up of Quartze:

4) Deteckovsi— 1t il Cohve\rf‘s'hahf erergy Ity e@&;{
-cal 8fanol Hat- are dt‘Sp\aaed on yreadout devices |

ple holdes -

X Barrier lcudev cell
¥ phobo tube.
%&. photo mu{ﬁp\ief\ tube. (mog% ug'inﬁ)
% Trermo couple |

% Bolo metes.

5) B_EP_\_‘ﬁe‘f_%L Re_c_(:)__rde__\r:‘_— Hmplhel‘f’f Amplifies Signat
com?na from  detectos and recorde y records Hhem
which g d'is\:»\mdedl oN yeadoul dey ce.

an
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-v[;b%g\\; VQ;F elg\s: b\,c-)\/n\l/vc\:/ W@)G'C {_\'OrSCO ,’aﬂ/}“

WY VYV VWY

— when dhe molecule albsorbs Wv o) Visible IEHhE.?JgS
elechons aet Pxomo{'ed from ﬂround state to the hiﬂhezs

enerqy state

— In -the amund state . The Spins of Efechons n each
rooleculay  orbital  are essenb‘chd raired.

— Tn +the hijhex enevqy state . 1f the Spins of elechs
—hs are paired s called ewmicted Sirﬁ[eﬁ: state..

= -On the other hand Spins of the electrons ewricked
state are Poua”el ts called ewicked Triplet state.

—> Exicted triplek ‘state s rmore stable +Hhan exicted

Sinfa\e ctate. | ,- 3 y |

N e Smﬂleb ctate eonverts o Jm‘pld: state
eroission of enerqy of Qﬁhb« ‘

> The b hQ‘d probable tansibion due to absosption of-
oruantr energy Pnvolves he Profxﬁh'or\ of one elechan

fom  the highest oCCupEed rroleculax orbibal to the
lowest availoble unfilled molegulay orbital:

N 2% T ) |

¥ . i ——> = P ¥
%;; ‘ ’ y =T —s T o s PR
¢l on : - __— .
W

T

6- . .

clecbronic extitabion
eneﬁmjge‘s
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s =JCHROMO PHORES '— chiomo Fhores are cova'lenﬂtf
g\(\:ﬂv;;lﬂv m”’;;;’{_“’;s eotth ant Com[:ound anrd Yespons ble
fyr  absowphion of Uv-visible radiations.
é@j’ ch\ehdde , eHwﬂ lene )cq\rbonﬂl ekc.__.
@ chromophores  with T-T%
%\' SCt=CcT ——_¢c=ct
@ Chromo‘:hores with n-1mk
& p=e , - N = —
oY

| vy vV Ay vy

Specitic colows (or) absovption. when $ Sepe rated
when c.omb\necl with any C\WOMOPL)(%&S T+ tncreases
the absoyption rmveleﬂ‘j*b towards 10n¢aex mvelerg%
toroudS b‘d, formotion of @ pnew chmmolohcm’e-

&5 oH (NHy , OR \NHR | —gh etc.-- .

QU)(OCHIQOMES,‘w F\md moeijﬂd which deesnot shougszrjg

Benzene Aniline
(o] +NH.— S @
Aenax = 855 1im NHy

Aquz 280 NM,
¥ Factors effecting, abeosghiont-
) Hbsorbincd Compounds

chromo phores,  Pugochromes .

2) Solvent  effect Benzerne oS¢ o

ccly 265 0m L pvoid these
chlovo formn 296 nm :SOlver)’rS.

7
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3) Tem Paro&ure
—_ ]oco.‘%emp 75 Suftable for UV—SPec:hro&oPU,

4) Inoztdanfc Moiebies

— Trhereases the CLbSOFPHOﬂ,

| —. I 2, '
eComplea jnoxa&n\? Moe&k]gs _%CV:LC);I, ;MHO(;
—> Single Tnorganic  Moeities —s Ag Au ekc -

FFCU”\CK Condon D, ~ : P
WV‘:/W VA WAL \wadg’

An  electronic  trans; Bons takes plqce. So, mpfcl llj
that a V‘va&h‘ﬂca molecule  dees not chqnge Tts inter-

-molecular distance . cluzmra the tansi tons” :

_(_Zasef — ewhen weowe' the ?n%ehS'uﬁd of the Spec&raﬂ
: lines Tncreases wibth ?ncfeas?na v?bmﬁoma] CV-LQﬁh_DrY‘
Noarmbers - | |

N '
o)
¢ e
: . U= . :
AN TP
L= |
&) \ [ZFu-o | ’
e il
. v l |
" .

c

V=
J Vv ok
] \¢

Spec hc«.‘l Limes )

.\\

:Iﬁ{ifl" nucleayr dl‘gl,arac,.c
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1 CLSe_—j_i:-—— When we sve . The “?nh?ns'i’cﬂ of dhe 5Pectrq1 [‘mei
for "mjreyme&q’ce \/ubvct.ﬁonal ,Qevfi]s <s V@Y(j Hﬂh corn pae
Hahe‘f Vibiabional levels.

1o the lowev and

:
s ' |
N Tl e I
(IS
=S A
5P@ctml lines.

Tater ruclear distance:

qu)oi lires followed b\d Courbinum |
'\.

ae, \ |
Case —iii+ Wren  ve's>te. we can obsevve cm\ld one (o)

(671\ | 11/ ve

S

- — ] -
Trter Nuclear distance.

<o)
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LNTRNSITY, QUTET S
¥ Bathochromic effoct (ov) Red shift -

K Hnjpsoc\momic effect cor) Blue shift:
* ijevdmomic effect

g %Pockromic e ffect -

/\Y 0 Hﬂrevc‘\rom;c
T ijso ch\g_wc g Ratihe chrowsi ¢
& H Pochvorﬁ‘i .
Q v
L
QO
2
)
0
g
_ ' oy
Wavelength — ()) 4

*¥Rathochromic shift-
VVV A ANV VW WY VY
Arog = FrNm

NH,_ NH
@ 'R
+ NH S ( j oh
@ 2 — s é;]
0
255 N J,G)h. HNo, 2E0NM 3
Nb,_ PQ]BUElbn No,
) Yellow
NO,
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KRS chmmies ,
- "
- NHy
®
= e
280 NM i 60 NM

*H\dpe\r C\"\\’OMIC Exeieec{' (Trereas i'na Tntensity)

VYV WA WY AW

l = 235 nm Em@graﬁo
Xy .

%V\%PO chvom IC e-‘lPeC{” ( bec rc—zosina In‘kens't'bj )

WA VY AN WA

B’np\’leﬂj\ — 2H0 "M Ermaz = 19000

2-methy] bipheny] - 23T qux- 10,500

3l A F\lcahorﬁ Cnf Uy Specho

by this S‘:@CJC\’OSCUFﬂ

Sies O\a %%

Vi
; @\ - D62 0m Ema-& = 3560 .

) DchermmoLhon of Moeculm toewjht of a rroec:ule

2) Detevmination of impurities Presanjc i the Sample .
2) Untnpowd concentiation of @ Solwhion can be determind

11

) characteristion of aromatic ompounds and Tn detect




FT-TIR SrecTroscopy —
VNV

VVV VYV VWV A\
—> FT-TR wmeans Furiev transmitted -(nfa red Spectio-
.-SCOPa,

AbSDY[JHOﬂ of TR vadiatHon btd SQmPle result Tn vibrat
~ion  tansition. -
> Infm red waves have mqule_nchhs lornger than Wx; ble
and shorter than  micro waves , and havergrec‘/qenctics
which arve lower Jt\rﬂr‘yvisible and hiﬂ‘r{er\-than nicro-
—LOOWeES - ' | )

— IR 5Péch0. ovre nnojnlld used N ahruckuve elucidabion
J(O de‘rermlne +he —ﬁ_.nC'HOnQL %\'OQPS'

> Tf the Radiation beams ave 1nkP}—,QS@: the beams
will  Ipterfere cons’cruchehd and resultant qm[;lf’cude

will be twice os -hfﬂh.

fived Miveor

Movable Mirror
— 1§ the radiotion bearmns are out of F}‘QSE the. beams
LD”.‘ 'ﬁ’nlce'r-f—ere de-S’{ZYULC—BVe{\a G("\A CﬂﬁCﬂ“l‘nﬂ m{' eachofheﬁ—

fieed Mirvor
/\/\JZ
N\

Movalksle pMiv oy

s
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‘*Ihsjcmmen’coﬁoﬁ Q‘f FT-IR Specjtvomekel Com pone nts —

D Source

® An opfical Skd\s\.'em which uses Interfero mefe_r
@ Beamn 5‘:1 tter
® Skaﬁoncmd) Mirror -
© MOV‘Y‘td Minoy -

€ Samp\e

@ Detectos

D Source '~ Nerust fj’ouﬁ‘ﬁ’) Global &ur@,TunastQh lCLMPSs
Me)rcurnd QrC.

2) Bearn SPliJc’ter':— t i5 made of tmtevial which has
507, refractive Trnde®.

a) For Far IR l\lj lar Bl sand  wiched betwoeen halide
plo)re of lowo vefracbve Trder Solid used.

b) For Middle TR = Thin Plim of Gefon)Si deposited on
coT Cow) CSBR (o) ket (or) Nacl.
¢) Bear TR- Thin Hrmn or ferdic cgide depesited on

ralcium  ehlovide .

3) DE/E@C{?O*:— Pqre clechic deteckoy used

Tt consits of two Pe"f’end‘\cula‘ﬁ MIvrors . One 75
skahoncwcd other 1S mevable.

—> Movable Miror s contiolled bfd Hel\le lesew
(632 -3NM)
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> Between these wmors Set a. beam splitter ok ¢’

fom the {nibial PosiHon of ~the movoble mirror-

—~> A qual\e\ bearm of radia-Bon fromn the TR Source
%S paggeé on fox the rivoy ‘U')rouﬂh ‘the beam ,SPI‘,H_@,.

counce . [-
Tt ?’ - elews ?m@p\, [ evoerarn
\\ }/// ntevyferorm ’/\ | Eﬂip'e
\—\—Q\ _ﬁ (0)———?“ { 3*""‘”'&’_,_1},
/// Y ‘ v 7,
- — \ | B — }-1 v o
W ("“’"—“ 5%5 | JL 4
| v ClLeltDs
| [ L
CDmpuker |
Fpectrum (FET)

*Advantageg—
(VAVAVIRVoVA S VvV
D Better Sengijtivijttd and b\’ifj‘n’mess
2) Bllows G ey ttaneous Measurernent oves 4he el;ljd re.
wave numbey range
3) Reqyuures no  slit device..
4) We can determine even Small Qucmjn‘kj of anxljte,
5) Stctural studies of cells & Raaterial .

6) Idenﬁ%‘ﬁ chemicaly Pfrom pamnts, Po\-jmerspcoalfm%g,
druaS , and Con‘[.”ﬂ.m1nqn-\—5 .

j G -
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Lx Idenjc'neud %ﬂpes of chemical Eonds n funchional qroups-
L% oL Qonic Gropounds™-

3500

30°  am 00 1800 1600 400 =
= ! 5 z | ! —I
oY W ok c=C C=C c-C
\\\'\’\C._;-C, ‘ C:'f‘\r cC =N . C—nN

X R-C-R —> 13HO nm
o
Il |

¥ R-C-0-R —> 1735 nm

N

¥R —C—N—H — 1630 _1600nm
1

H
¥ Aleape (GH) —> 2850 - 2915 nm

s Plconol (0-4) —> 3400 - 3100 nm
% Aleene (c=C) — 1640 ~1680 NM

£ Nitrile (ec=N) — 2300 =220 nm

3k Aromabicg — 1650 —2000 nm.
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A_\/A
MacNETIC REson ANCE T AcING-
VYV vV vV

v VYV v A'AZ

el bloch € Edward, purcell —1a46.
¥ Raumand paradian wsed in rredical pUppoSC-

P._(\_R_'_.T___f— “MRI 15 ideal oy d?aanos%s of conditious ToHssues
or Qitaamen{:s. Any type of Soft ?njurtd Tr the brain includ
—ina Tumo¥ and Tn the spine would be beltter sPc:t-ted
usIng an MRT"

Picnary Magnetic feld

Giradient Goi|.
| PATZENT |
RF coil

Gradient Coi |

Primary  magnetic feld

W% Compopentyi

sy Conductiog Ygneti-
Thetd are \Qrae wnﬁnejts that dakes trost of the

Space Tn the MRT machine. Tt creats a powe rfu ] rnag-
-netic feld, SfrenﬂH—) of Sufzer G)ndu_CHn‘a mo_ahetfc

Lield 15 5000 — Q0,000 Gauss -
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AN WV AV

allows different parts of the };oda {o be scanned the
ray Loy 180 Gauss to AT0 aauss

F@md‘@-n% N\E]OSJUS'— \/arleﬂ'h Maﬂne{‘lc field which

Cﬁll&)’ Coils that transmit tadio freguency wawes Tnto
the patient’s body these are different £y different

KTeeth —Bone —> H,0 oot tissue because of these are
prepaved lo\a3 calcium .

73 Procedu ye ' —

VAA A2 'A%

D patient reclines on Jc\me tqble and %5 moved Into
MRTI ~roChine -

2) potient s moved. Tnto  achive rﬁaanejcfc field. .

3) H\dd‘ro(aen atorn woith 9n paheﬂl‘s bodla align N resgo
-nse . to magretic Freld

4) Radio —F-reovuemad Pq[se 15 directed “met.kjh cmls |
F0to bodd port bu bgma Scc\nﬁEd

|5) Rodio %eq,uenca auses protens %n cer’cam \atldmaen atord
to Spin: at o S\oecH’—lC ‘Fu'eq(uema

6) Gradient mogrets ofter the maneh\c Field ollowoin

‘the mochine o &can vend Precis€ Sections of +re b"dél
3) Radiofrequency pulse s turned off: musfna htjdroaeﬂ
protons  to release aksoybed energy. :

g) Gile detect the enevgy released and Sends-he data
‘f:D Jche Computer tohich Genevaty MRT ﬂmacaes
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*

/

D Sechional 3maa¢5 Tn any plane heart vessels | chamnber
and. valves.

3) Sensitive 1o Iey § white mattey
3) No use 'of-‘ Ionisfna’ rédiqh‘on_.
Disduariegess

V) E«de\oensi}fe_ Machine .. .

D) No Jrrage for  Bones € Teeth.
3D No Suitable fov cardiac pacermakers ‘TmPlonJ(s.

CoMpuTED  ToMOGRAPHY {(cT)
VY WYYV VTV

N VY vy

CT Sean s ideal for any 'Exjpeo-f- 5keletal in}%ﬁ-
-ries , ¥ 4here are bone ‘tln'u%(ies Tn the head . Spine (o)
Arest then CT gcan $5 4he  bkesht Uoodd to Wderwﬁ%j problem,

= X'-—mlj 5maae5 are taren -ﬁfom df'_(i?eren{: Qna{es «
esedirg - |

D The PajcieﬁJC will need 1o lie down on o motorized
exeaminotion toble that slides fnto a douﬂ\'\'nul— Shap'ed
CT scanney r:nac\nir\e- |

Q) In most cases the Pciﬁer\k will lie on their back. faci
up . bu.trSOme’c‘\meS ‘H\E‘Vd mald need o lie facedoLon (or)
Side UJO‘dS- - ' ' |

%) Adter Ore x—ray picture the couch will move shﬁh‘clj
and then moachine will take ansthex 1mage and <o on,

The Pcrhe)r‘l’k heeds 1o lie \rerlj-sﬁﬂ fox the best Resulk
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3 4) Dur‘mca the scan, evetﬂbodcd except for the Pa,‘ci ent wil)
leave {he yoorn. An \olevcomn will enable two ~woay Comm;
—unication betiseen {he l'adiof]rar;her and the pa’denl.-

5) 1§ Hhe PC\J(’ieh'l“ %6 child, a Pcuep{- (ov) adult m\‘ﬂh’c be
albwed o stand (v Si L neay bcd bt —{hea will have

near a lead apyon to Preveth radiaion exposue -
sk Uses ~

—_—

) Soft Hssues.
2) The pelvis
3) Blood Vessels
4 lungs.

5 Brain

€) abdsmen.

3 Pores.

¥ D\/\‘%&é\f\:&&ﬁ eé/?—\—/-

) There is a chance to develope carcer less Hhan 4 Tn
2000 -

9) Precanan ) breast Feedirﬁ womens aveided
3) clansbophobia patients avoided.
Pge&m&a \"‘3

Soc%\lepaiu lec.o-baaw
M.gc B&l
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UNIT-g"

3 NO, =F

‘ N CONVENTIONAL  gnERey SOURCES  AND ®
A— STORAGE DRviCes ’
i'\io_rl COHVGHT{O"\?} encrqu AOUTces s~

”

i Non  convertfioml enerqq xyyces sz those cnercH 2ADJicCes
g:nCh A wnewable and eco(ocancnllq Safe xych gz Sbiqrenercatd
iwmd eeiqy, Seomass enercH Ocean enerqy), qeothesmal eve g,
!eac The |mPozrranCc of Tv‘\:reQ,Squ the use of non_com;erﬁ?oja
:(0\) qmcwakﬁe, powe-r wal  dNewqnized Tn Ingia n the. |

i E:Clﬂ!.& \Q'IO

X Solar cnerqy;—~

olar encrqQy o dmila e 4TI zed 4*\1’0(1(81“
protowitaic jyoute and +hevroa ! arm+e

-+ B\Ornos‘.‘g I—

Pauer cdenerafrrnq bciskm/f) based on EHomass

oomblstion gs I T '
well @2 Bfomass qurificaifon  were faunched

] In didferent places TN centval Tndia.

K Wind Snerqi Wind eney 14 used Hor Poer Qqeneiatfon

2 Wind Fneator 1s. (sed 4o qenerate Powey -

£ 3
Geotheimql eneiqyi- Geotherma equcw qQercrated 4rom  hetr

piings. =t is
piings. =t Frerated in hLp and TJammu % Kashmiy -

)g Enerqq) «Erom wban ¢ Industiial _waste;-

0 v ' ] P
fvom urean wask, which fs GN  practice tn T aQrp e
J

»ethi and 1amrinadq).

vgolOIj cel) / phc’ro Voltalc celfs-

A defce  which converts 10m  aun ags 7ato e\f‘cfr‘ﬁd"fj

18 knownas  goay cell s

B < www.J ntdfastupdates.com =0
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¥

[ Pepetfon of ozenes

A

-
L]

£ s0lar cells Qe erpaﬁed Hom Semt condactolr materfal

\Tke Slicon.

* SReon 52 4 it ' ‘
| Ped  with 15 and Qoup 15" clements 1o

Paoduce P-qpe IQ'ﬂd h—'kdpe 2w condactor madtevia [g '
e
PqPe \ -
se88] 1
-7 Juncon @ @a@ @@ ‘
(epetion zong) & LES A
N-Tgpe e

N-Type senicorducior maledialt  Yesulie 0 an ercess af

|Cl(c:’r10n5 and P-Xyp

e Lo
Mrcondactor wmateyfale esults Pnoan

eXCeSss o holes:

Klection E
ections  diffuse qeross +he pP-N Jjurchton Jsomn the |

n-type material Creating pocrtive chames in the ntype

material,

Hotes  o?usge. . acioss the '
P-N Junction fromy  dhe

P-iype  matesta)

CreQiing vegative charQe  Tn he PTYpe
mateilal

The ar
€3 neqQr the PN junction T2 cailed| dep[c’&'or) 0Zore.

because these qpe no chaxe cargies present--

The  seperated the pasithe and neqaiive charge craol

on electiC feld acvwoss the depletion ozone
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®

Vi

v '-i'\'
> When Ight %2 absorbed by the emiconductors etha free

~
! i

elechons and holes ate creared Tn the electric deld  mares

D dhe  electton  Jlow to the n-type material and holes Flow
: 10 the Py pe mateifal. '
i K The SEPC’EOHOYT_ of ¢haiges creates a potential didderen ce
QCi0Ss e P-N unYion  etection s flow "rh\-oucah an  extew

i
i
1
|

wite 10 the PAYPe matev?al to untte ot the holea . . 'v-z_:}
[ led‘jic_{____CQﬂcn'\--_ ) K

a S:l.y -—...TD '—'j:Sb
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