Scanned by CamScanner



e T P VYOIV IVFRDIVIIOIDOIWVIIWDEIODOGTOOENLESTOEV

(i

T e —
Y [MAGNETIC (SPIN) RESONANCE SPECTRO SQUPY

. R

i — —————— e e

Mgudic wacaner Afschoscoy x clawfied arfo:
@ Nuchon mogutic yuoana (NWWR) Spechospfy (S of Nuchew

G Ebchon sin 3uonan (ESR) Shacte xoy [ Elctor faawapdic ooname (£5%)

: (Shim of dhchey) : |

NMR Sfectia © Ohyawad Jwn e Wdicfaqumey  Wgow of Hu sbchuwogacic 3
Ssctiim. |

ESR andm * Obwiad n By wicwwown m&:’ah of Hu Jhdqudz

o hat i diffame bhoun  Megndic yuonor Shchescfy and
IR | Micwougone [ UV- Viybl spschosoby 7

ond hin.

;Auuiowic nudu Posos nuchoy  shin (I)  wheh  way b el
(G-e 1,2,3dc) o Paif svagal (ie 1.3.5,7 s)




' —— i iiatn m‘ﬁ_\ff\;\

0" Jr thuahd 0r on avn vumby and T= A -

SER et =, 5 g | - W -—-‘
®  Poxhch mm‘ﬁomd of P fsm()y, N wovwadnn R rota) WO = pAn g
. (‘i’\
Bud Hhu foda) sBin will be wactowal cwhinakion of (pn) Apiv <
' icu oy
of & mognituds - Thew b o Jow do Pmdick o spin of Forte <
oo ucs buk sowu Ewnivico) Rulx followsd: :
<l
M’TZ&BLE - 8“\?34'3-“%\ Rulw, foy  Patdicting Nuclox  Sbin =
: Exam
Numbuy of Protons Nuwibey OFf Meudaows Nuchoy spin (D =2 -@G :
e o ST b o o L PR B ¢
O EVEN EVEN ) J€, ¢ 5 G
1 13 3l -UB G
g o AR
am 0DD EVEN zlio-; %_ (o] 'Si .o Lﬂ_;,_LTh_/ 3h Q
' W, * -
1)
\)) oD ol)))) 1062083 -~ tj‘;ﬁ%’ G
i
Noke s In Hy Only  (uay an which Hu nuchw oy o nwutoe x-e Hu H Jsotofe, [
!
l

& A Nudwy with xpin T o odoft (21 +1) spin duindodions, whic
ow digsrusa M e Obwe of mognic €ikl - Whan an ecteona)
mogndic  fiud » aﬁﬁlhd, Hu dnammcg A wmmovd

¢y pwiton (H) , I=

4
2
Nucboy thin quavtum v, W= +1 & -L

Numbey Of Spin Atoki= 2T+41
=X 41

i : 2 e

Scanned by CamScanner



&

S o S
- § |INTERACTTON BETWEEN SPIN AND A MAGNETI C FIEL

A civculay ahetaic
3 Cf‘“‘ﬂ‘d Powtics (*H) spimivg Oboud v xR consti fudes : ! :: q‘;m -
T which v tem Prdurs o wognudic difols behavas K

T magnt for @ Poird chongs,
Sizg of . \ 4o Ha A-hmyﬁ'“’\ O'F
e mognikic  dipols iy Savkicl

g .?E_VW\ L m= maw of 1k o
ol % NI %TT 1T= 10" gouss

Bay Tash)

S' -3
Eﬁﬁﬁm w At gx (lgs>TY)me ox TT (B

s Ond nacli ass foint cfnr&m,%un

B

Whn  wemovs W Fiction that .l

H= 0 EEw| ot

ey mho*‘""f‘
For whotmns |, G = § (lande sfliting fackor) difemds Ufon quodin
Y= - gyh m
L -

m
— i
= -gp JT@| IT |
Whess, | p = Yh B Js fnown «a  BoF cansitl e
‘+H;M M p""*- a1 Aiy* 1_'; % 1 'p‘ai =, .‘{{ 5 :

I~
g
~
~
~
-~
-
n
—~
Sy
~
o
>
>
>
=
>
>
;
;
;
;

n

f

!

F

Scanned by CamScanner



Fov o nychus of mass M and chan g pe (i

y= Gpe
2M I

H sun %};Te NI(Th) g‘-—n

H= Op JI(rH) - €h . mp
M 4T m

~ aTTmg \JI (T42)

PJ: J Pn mj T

R [8: quﬁ 9 i ook
M . 2 = Pupton

\ /I s s
noxy ol Khow

+ot

BN': eh BN ds Rrvown oy “ Nuchtony Magnﬂoﬂv
4TTmg

—

PP oy - 5
9,0‘* L3 4 2!
¢ o Y i fooon s Gyomagukic ok

‘R ,
Maguto gyeic okio-

‘ v ' t
o Y i» a oomiant chovackmistic e Choachishic quawtity of sac

nucus-
* Y oo Shouwn T dukeckivy Jﬂw'ﬁv.ﬁg of Q
Jdn a NMR J)fﬁlﬁwunf
k The difol il Plainly
by th To Velus,

BE o - shctam '
- B prgion womby T = (362 = {3 Unily

PI,_;: 35,,1;‘ (f vucbus) of th poctich

%%anhed by Ca'mS”éahvhérr‘

fowticuloy Hype of  vucl

favs Componmbs olong o wfevu discion govaynd

Fox 0 wuthy , IT= 2

m n o a2 DD DD H OO OO OO &R

- _— PN &£ =



S n——— s . T TR e, 2. T T ey S % .

(&)
TABLE 2 q valuy magwtic womind - Grysomagndic. wtios fox soms vuchy
\ y o\ g

Nucly Pn E] vadu Ymﬂmhc,_w'\ow_uvd iv_ —f g
Jd

H 1 55854 2-7928 26-75
13

A K 6-72%

i l) 14042 07021
1

Ut of Y (Gwmmgndic ki) = T g

- I—mfch*(\—n(_u ’ 0{ Y s |
O Which vuclti sfow NMR 0% ot
O Dickion of nuely which i wom Qanly deact 0w wost difficuld:

s logey  Hh Y valw , e tesie B B do dinck th omsofondivg NMR &gm

| L ) lqc: i‘N

Y S YO SYEN
Ddickion of ¢ A 4 Hew difficdt Thow Y .
Debekion Of ‘R Js Vayy sary heoz Y vwlw B vméﬂngi\-

J
¥ c N

' d a fid
o ion bdwmn o wogwdie difol an
4> Th axted of Jrbmoction d i it

of Stavgtn B, Offlid olovg th ki
of . F0
Trtmaction = -1z 82 By 20

cf’-a

(no ivdsrsackion)

Thas, fu sifioadion  bkosw vuighbousivg - Sn¥gy dnady ds, (W Tpdifton by uwtd)
AE= |Ex - Etr,a)

AE = \3%11&“ 9By (1) 8, :

At = |98 B'z.‘v Touls B, arfsund dn Toda

-vv-vvVVUUW'I'J'I'J'/U‘)‘l‘lbbb'«l("/'lollL&‘é(l&

Scanned by CamScanner



Scanned by CamScanner




1
|
|

a4

L AE _ \ geR Bz}
- E 3
0 AE _ ox8.273%16 T X034
N g 6626 X103t
O
S % o g 58 % 16° Hz |
e : . buX L acfrirug/uk gk diffovad, o
o Pxineibll fox NMR and EGR JAs Av

| B ' - A0 —
> an nod waasust  EPR| ESR  fam NMR and  vicr- VR S
< wrAdill  Hhow EPR hatoz Jn EPR umd un

. . .

NMR 4y wWo n .
4 baxically sadical  ond  NMR only ¢
>
P & S &XGW\?J ) EJ{_ —w’oggvxfi:x—c’ \Euk\
A @ Susfacr of oavth ME= 10 T
> el |

s s S
» (@ Howbald wimng, M
=0AT
P €& Small w\qgvm\, M-F
: = 21
= & Ehdww\oghﬁ, M.F. =
{ M'F - lST
o ® Supw ondueting mognek, F
i d 20%th i 2T (Shey _stake M)
- N on
? T Pughust wnﬂn:b‘c £id cxod
’ 8 gy wwd O ey and 05T
’ T, NMR Siody Guwradly 1-°T
’ Jlcton:
wed  To3

) I |
)
)
,
' R 4
%
)
:
’ s
b e

Scanned by CamScanner



TremAAR XX A ———

§ ] THE LARMOR PRECESSION]

The \m8n1hc dipols momad of a ,%fu'ku‘v% nuchus W,

n= g8 [T |37

Acmza\jna Yo quada Jows, th \ecly wpasiid by M CDV‘}':*‘ m)
n Such a way Hhat b com‘ﬁomvxh ot Jnhgm) ox Falf- g
wtfrgne)  disckion

Mogvukic wiownt Prrcoats  ound ‘Hu  dimchion oF.
Al down aw Hu  dimetion of W\aavui:fc fidd |, this

cxirvdid Oy

Jn G

, _af .o Hawn
mogmii £idd L "
B olld Lovwoy PectF

ed- Fy awuchuy with apin 2.
4= gAT

Qnd, J“L = _%_ SPN OY\XE

i+ wot
NOTE = Lifm wognitic difol r plad in orbonal £103 ":w derﬁod
i axactly  along axtosnal Fidd  buk sow filkd - T Hibd "'8“

",
on I (nuchw XBin)- , e /
Ogindedion = 2T +1

-

Ain  Osimbations

Fig: Th dwo
alloed 30 a wuchus with e

Te 4. / N 2

Scanned by CamScanne

L LLLLLLLLLAALLASAAAARAARAARAAAARARARARARAAA



AdE. Mo ..

7N

s

Ths Paecimional fuguney ox lowmoy fasguiney -

'\ - - = — = e e e { | Ay W 4'“"1 || i
) ; o T ,
Y s Mguomdt g s | b= ved
D ! o

cmﬂu,\ax movavitum 1 T i
» [ 1Y ‘« | ll
D W = UM BZ Hz r 7 ' ” Ni /\("
> 21 X ‘ |
5
’ W = JB, J1a+y) .- B2 Hy
N o =

277+ {T(x41) _"%ﬁ | .

k: 3R, Bz‘ =
%

Lasmov fuquney A s 0%

-

e

Significontt = P

R witic odiation -

Pt Apivs QM indoct with a bow o l;‘cmw‘oa Powtick , ik @m
of Hu 'K-QCDM”g ’

| Tty biw Pos T zam farguuney o axclongd , Hhis

| Innack ahesedly  ooith tha -ortick and Sngy v

Pharpmanon i Rrown ar Ruoonand
Nucly.  Ruoonanu .y wefomd @ N-M-R. (Nuthay mcxgvuﬁc, A0 QN
g s ESR (Stchm 3pin wuonanw
\OR,
EPR. (lehon Poaamogndic “pwovants)

- e W W v W

Foy
Foy &lchon, Raonanu B ufon

Exsivndally , Hhix wonavy achivad by two coags:

@ ety offly o fad wagatic fidd Jo a sk of idwdica) huchd Ao fhat
$u nucly o Lowwor fesgumey of oo Mtz and Hhay swept ovar o wvgt
nduding  looMHz , Fovahuu obsoyption il occuy af Farunly ak

doo M.
® On tu oty fond, Wa owd bodu He wuchi Jv wadiotion ok a fixd

foquoey  of J00MHz and Awup Ha afflid fidd owy o worg Wil
Obsosfrtion occuy

Scannea By Eamgcanner

- W* Yelrss vt

|

Y Apreation  bhotauh two APin gy Dol |




e — e
§ [RELAXATION TIMES)

\ - ) H
S _ _ ' ey waith
T wechonism by which axesy  3pin gy 1 xhowd

Ha Ausaoundings 03 with oty nucu iy xefx
Prowsns  Hu Hime Yok fov o feackion =
jo br disipabd 4y colud Hu  wdoxakion v

i\ﬁ%‘— + R‘k_")‘m on <t

0-00 A

iy +
»3 Two wlaxation ‘faocws ocum Fo¥ nucki:

@ Th Excss Apiv Uy sguilibraks with He Aumstumdings
(#u datbic) by spin -Jdatbicr wlaxabion Faving shin sulaxadion
im0y Jongitudivad wdaxodkion Heu | Tio Such wUoxakion o
aboud by Jodticr wiotions (@3- adomic wibsadions i o solid Jatki,
ox  woliculoy Nmbhna Jdn Jgquids and 80},{3) J&‘“""‘"ﬁ m"a-m f@WW
Fo Jwhvact cohendly twith vuclay Afu'm-

T, (Solids) = 16> 4o 1o Second
T, (lquid)= 10+ Jo 1o Siond
D Tha iy o shoing of Sxem shin ongy dimctly bewan hudu

vio spin-sfin axadion ©¥ -hamsvese Gloxation , the Agwbel Tox
e e of which B T,

Ta (solid)= 106t Seeond

Ta (liquids) =~
Scanned by gg’mScan_rll—‘er

md ay a KLlﬂXﬂiiOH
1 - 037 of fu WO AW

- PaN Y

— -— - -



— NAW «

W W WY VYV VvV v Vv v v VvV WV W VV VvV ¥ ¥ Vv W Vv W W

U N LT T TR M My W Wb W™ W

‘Scanned by CamScanner

\\N}l?\io\\v Mow Ty awd 75 affed v livu weidths of NMe Sheeta 9 ®

(::‘;k‘(\im“;_‘\\."\‘z‘ AY = L _ i
- DT A%

tivn of a foeticula Apin ok '
and T, daagt) wuavs Fot  an ,
Mowly o o Jowss Aakt  F

Sy T, ond T weflck P i
Thuy, @ Jorg  suaxaekiown +Hwu (both T
axcihd nuchas AP wvesty by
le fa a lovg Lifa et
= Oy a 3wol Unerrtainty  dn e axcitd Atk
Jovad thot weavs  Jiw tuidiu will bt noexaw:

e Tcﬂ(_iv\% Q *‘d’fﬂm} veluy Of Ovu Seeovd foy Ha wJoaxakion Hivvt

of 0 wuchws Jn Q Moyuid

-3
AE» h_ =10 ‘fq

ATIAY

&V\XYEM

AE & 0l Hz
%

Tn a,qmm), NME

3
dorx Haw obout 054z o, ‘
Afecka) Linu.

AY = i
. nal Cofa bl of zughavg A

shechomdess O
ol wid¥y of OV\)‘J

2o ok

6-1Hz apswnds Q nosL) 4
eq. A = trsee o for T na fyfpical dolid,
i : Hy th sualviv
shich Ja chaxly o V8T broed Jim cowfomd o » &mna
Tus, NMR  Exprsimis dividd dvdo two wiain s :
A Rstod Jimt, wsually conifrining solid Aawiblus -
ﬁ; Jiw ond 'Wg"\- wuoiudion uxunu% of liguwids 0¥ So)p,
G Sha



Scanned by CamScanner




- a
Cd CH, I

((‘m f’m()

magnaic fidd srngth (B)

C y
¢q CH. - . -OH  (hau Peak)
i . ) o,
He -, 1-'2'31 (#nee frakes)
T ER2

ke mawﬂc £ild  stangth (B)

e Oh-of  (4wo Prak)

HO

M—WAW”’%

Oy b wuech  pattr alicfon  accafior Yran axbon dux do gutediy dichowy

1 i C—H bowdt
of omnm,%m Y alicton dmty abowt tu hydwgin adom A C-H b
Aowld br f\iaf\ Yow O-H bong.
&m >(ou
Ben= (1-6on)Bo < B = (1-6u)Bo

T, He fidd vfeimod by He Hydwgmn  Wuebw dn O-H bwmdy 8 gueahy
Ban of Hy Jows wuthws jm C-H bowds and for a giun OPplid
fidd, W O fydegmn nuclu will farus with awalby Lovwoy foquveg frmoh

Jovaliricu lJy warrioovariiricl




Scanned by CamScanner




Scanned by CamScanner



