> FrAkAsSH Josnl
= Quantum (,A(mf.(’,‘n;]/
= Dote: 12 march 20I¢







Er'uqm value anel Ergn funchon:

sl
r -1K
,{/ = eigen VCLLU( ﬁallua/wn -
OPCMMK Cl’jﬂ) valle,

o o
Odoy = cfruy = eqgen Valuie €U

; ﬁn thit, j/j DO}aIOm/)mLy 07 077fraf0r Orﬁmdf )
5 Cihy }ﬁgr OlD["fCllLDI oY funhon ma:/ 1)4 may nof b(’ Jm Va_U,CC,lM(
:; 3;1 lelbtﬂdJ Oh ﬁOfA ﬁm(ﬂon und D/Yt‘fde)” :

X
d ()=t

ax
o gnte — <
(l?




mDmf.n /—Um (_)’,)grah')l‘: o QQJ
Yy = / Y - |

d [3 ém (X)) = 2 cod (%
a1
jﬁ .jlfm(ﬁ’; ﬂ“ Cw[mc)

[’ﬁé_i_ Bfmﬁj{/ = Chxanm Cos (1@’/

TR

o Boaniz) = thr [ caty




m
|
i
|

T










Bra—Kek Qlyzbia; [ Ket-Bra—clgrbra.

(1%)) = <4l

(Icet) = Bra—/ﬁawma}wc@

Chate vector are Column Mabite. COn]bLjahon of Column . &

betomied Rotu.

MJ// — Orr%anormcz,/ def OFJ’W

R B T R Y TSI

%_d {P’h' P> PLJ CQPAQP‘&:U

ng,[(b]> = |

Q(R | q)z> =0  0he £leckon Cant be reack o
ﬁ)&#@ Sfete CLb ONe fime fo
(f Ahorrbel be wwuyf;fm.

| I - | 5
H (I basis ( no- of cdomicori Fed whith
WOl Fake park £n & molecular osbidetd),

=




fe7 "R CEEQ

7
Ny

/{UP[)of( toe {00k ¢ batis

C%’QS (76)
P (Repvector) = ;;-n L8+ 3] > — s>
_ % = '
$ =[af (¢ +ar CP>—~LIC[)>)N |

D @

N
<4

=X

NV

B Ny =

MC:]

@ LN = ————
(,m@d E
Mo e

2 [ I
S A e A
Row CD[UW?

o?)qS,) = !Qd’)
300> = lard)
Catg| = 2yt

Zglatfoy = Lot
:4@(9_«'{@

et e e e




= L | by @

Jwato oy 0 = @

<@1 1”3"{ ¢l>

> <¢,\c\>§1;>o S

5 QI = Loy

= <m; = C§)2id) o
=0 1> = ar[o) -2t +5163

r

oy = (4) .
= (@b ~ai 6.y +510) )

= 540 dfeiai

= Z,l5 4 Coyleant (hilaf

@

[0 ]




L= [ty + |16 + 5 lp
Wl = (,me: Og.'@ﬂ-gi@ +5k¢?>];q
Wl = Gotdi] + aig)+Ebl

étl!l = -of ¢ +3f<<gl-+5<4g,i |

8‘9 Converzion Kef fo Bra:

(W = =i[6p + 3] 6> ~ 118>

. p <
o  W=(v) = Ué-n q5>+ 13i ¢, + H@]
o = iy + B3]+ LofU]
WL = [yt —3idg |+

gD Ly = RICG |~ Ly

LY = g+ <,
C1<>

> = cw) = (Caigi+ ciag )
= [2i¢)> + W’?

R - ORIy -




=

9 = gy 2y
LL(’,I = <¢l‘“1<q}zl

Lyl = (4“’" “adp)) (10> -218))

2 1Y = 26 +2ile =3[
C = —ai (il =1 (4s)+2i L

YN = (<20 (il —ai (a4 <l H3ID 1519

= +q+4+q
LB = eem = 42

@ [ = (D=1l "'f‘.f$7 R =) oo+ C3l
1 = ilD~+2l3) | ¢
@B = (- L212+ LK (TINAAD) - 2o |

= 4o+t = ol

— (

,( |
&IB = RIS = (1+21) = (121




5 ® = DRI
& [py=tp-21 " éﬁr':'—id'*ﬁﬁl

(hen | | |
3 >Rl = (I =120+ 1D (-1 d1=CD
o 0% (it give
ky an Operafvr J

W

S ARy ANy QUSSR

Wl W) W W

| ERL = 21 Zo|ocald @I esmy  (2RSEID

bégl Zat> sl .<3H><p;z> 31N> ZR5D

3
-

3 AIR> = | (I=tl+T1) = 4

Cels = T s 10 10
S = |-t 0
| A\fx2 o0 (

9

RIS = -
<Bl2> - 0 | (
CR3y =72 | o




- :> ,/; (DU q)L_'l CbSJ _
s w180+ 38) -
- - | | ¢
[@ - N (_&!1¢,>+3l¢2> <¢PI — N (~2i <) +3(4>4 &

LI = (~2id il +3 L, ) X N(er4>>+zlcp;)

- N (Lf-k‘?' [3M

——

LYY = an*

BNY= = = 1. ¢
NT= = M_ 13

Nlo L

M’,,> = H. (2718 + 3|, .
E ,

= ¢ = P = G lgd> + Q1P

<Ll), = +CT<¢ ‘F.CZ <¢L} : |

= LU = (16D +cal®D In (i )

— C{ ¢1> f”CQ pz>
[E3% jm J

I G Loy ¢ 10)]
W e




O = [LP>':;2FM’>“ 26, |
I N (ga|@>~ﬂ4q>)-

£ | f&fx 20 + axe

l J3f¢|>~2l¢t>)

W :-af.:.;'

e
an
gy

]W>r 0 um>~WO]_

W W
7 g

. £y
ER



JF A =B then Operator torll dcid Pobe Heemi Fraap

X

D Zgléley =

(4160 = By, Tud
AU

= <%IO W

LHlelwy = Jylcy
\\

<cnp,w)




B A - - -
= (Wylelby) = Zuleyd

| .': (C,(}/,_l Lf’l>
LWy = Lyl

x
A .

y D W 18w

- ot every fhin ry posrblc sotalr One |
O
<tl[};z { LVI> /JC?@ Py /%” U/'-f% /pm/)/_zluéuf

O= Q! Lfmﬁ> . FocHydropen L’lo)?/—-l

o
,)L/‘




Oﬂ( aomic umf—énagc/Q fo frmes ¢ 1 et 07
(law) H-atom o

Virral /Zcory_: tuhen loe heeed G m”a/'a-m.J Pé
mdr\)‘lmw and Totad ehergly,

?0(

P

g
T
(3750




o
%
£2
£
=3,

4207
(\4,:\9

o
i

VoL
%

2
=

3
S

Ceno8
ol %

Felation blto K-€.FE.-and Fffﬂp_/\t/c]mf(/)a/?m:
+or qufbylﬂ afom
v

| U=
from vanat [heorum o
. o= ~1lu) = 4T
Toted fh(a’}(ﬁ) :(U)'f(T) P outrT

B =Ap—LD E=_2T+T

- 3 E:-ﬁri‘l—T
E¢] .
| =2

IF£= -13¢




@ -,/,(Y)’:'-Jmkx'_‘_ ced ke

J/Uf) 4 /')O/ a 6/7{/7 7[11/)(‘/7’0/) Ih /%(,&am( lea7 (i

) : \\%
= ~Thg [damiont Cokx =
R OLICX) Ix ( j ’ -

-k K Coubx — R SmER)

= Kfof( (cuke— K JmKd | r“>

ang 14 @ 2

—B¥ —px"
-:_“Qﬂgg,(% c /—46‘?@ X




° M’OVC’ 7L“’7LHDD efym Uéﬁf#/—or Above cferafo,«
40 /74( Com,)ol)anFty x dhowld be 2 e
48%2% |67 =0
LY 1677
/4@ =K g2
| 8: y
Mow e have _/wo value 0] g =/¢ t2 —=2

e i _ - |
© I B== Jujzpe = A = ook
. |  thowtd befimte
- -— L’

!P_G;? 7[62) — A€ o /ﬁauﬂ‘an/andron)

© =¢  f0= A e = o fmite

Ao the é’wchfaw( <y R il b€ .

= 6/j€/9 valte — 2N
Q:: _._Q(Q _ 2
€ = Gaudrran '/UDWO/? d[(@Pfﬂﬁ-[C €
+ £ (O —x (0—
. € e = Om‘z’la/n/ -ﬁmc/f‘o/) %m & OC /
S 4y ei ke
¢ = deca//;y fémdfﬂb




~, S
£ e
[y G

of CLHBIL”) = Lyl BW) F &r1814>
'@ww& o
= 2wl

17, (f‘:.;-

o e
Py *

L]

O <ulBIFy = Lylpwd”
Zécq/l%'

= LHBHD |

+ <B4y

© IRV - iaS -
= B>
" Luld] -
= - cylbly




Wow W W

b

G WY G

W W W W W

] oo
&

4




Lhich Mo are identical
@ (g, + 20,) ~aandb_— R ¥ E"’
O iy ea) o glla o TR E AR
a
. @
(€P! . D‘d)z) : a fc A - Aame .
(CU | | H W= é(-f’ f")(ryy Fﬁi
(Q‘ +392) | Rap=afp= e €

J et funcﬂon‘@Oﬂ Linearty Indcf_cndeQﬁ » G

ey o
Wp(r) = Ccue e amo e [ .
J 4, f oo A ta

HK 21,08 | . (
Q{ :

-«

Probach ity

(
oy | 4
~fhK = calo= L
i Ty g Q= 6o

Cod :""-:—2/— Z0-C |

@: 60 - ﬁ/}

f v ~lke
G- 05e L o-b1e




i)
Gy

oo G ey
O Yoo 5,
RNy \.‘:g

W

B W W

£

£y

LREN
3

A,

—  Qq,+%a+12a_ CQ(._).q'
3 -6

- 25a
=% ond Ay =y
b= 3y 44y,

/ () A (304 44)dT

](gt{/,—f*u%) [ 2 +un) 4T

e
/(3% FUg) (3 HY) e g
T gk

/Uwf“’%f (34, +4¥) 4 o

® oy J/% (5},;+(dj 4  pormcdiped




ed  JF Ay = y, and A, =4 A

/‘72(1’,: A (AY) = F?%::cpl

Ay = Al =k

ke (7S 5 et i o]

L@ vx] :oeﬁwx(__-m

[, smfr] = (cosfu) i)

h Gp) = Quz(*f#)




D oW D
)
\o
2
3o
S———
3
Pﬁ
-2l
o
;_.
l
&

r,r:'? Ritis
it L
%40 3y

;g
1)
i
+
X
\_
T

WP W W @
:

Lo 2P = ] 4 [ %) B

;O

3 - = O+'H%Px

ALy, (4‘%) Q

2 “/)f/d o

/d,,

P
%
o
Q.
~
+
y
Q
\ﬂ
Q.
X




ﬁ \?HDP/( Aaﬁn@nﬁC«@ﬁégk@_:w

modd Sysfem = Vibrakon 07 Paidld(’/lmfcch &

S

Po}ff)ﬁ&i :’TQL“mw X

S

) L}( dv] K=y &
| - ¥

L
d (ELIC?(LJ
dx |

Qmpfﬁccd Ec{pmmluﬁon oF poh"n/fal !

(V=1 ke*




(51

X
L.
a!

-1 i
\f: .L ‘Ks'l - i—X/X/——L ‘ v t':f) -
2

bonat becomer dhong )

v Lor $Hp -

E_’WDP( & 74

N 2 .
H = “—E—,CLZ-f.LKz
am Jx=

P8

I’cﬁmclm;er roave €7u@h_m .

Ay = £
2 |
S NERE ‘
LS‘OI”
14 fr
4 ket (tnerqf oF 5 bate)




@ Node = ?

T s
'Tﬁ;} R
Lo ey

B eneryy =1
B Zw.=1
® ¢hy =2
© >=1
> =] . e
@  Dbx =7 |

@ Dx= 9
Bx. SPx= 9

® B

[




b
Cawa ran .fumhon
ol _
LU 7
¥

| n —€- = X
= (~unfig'§dn_€g 1? I

o Lo, _ et
o ho=en T
- L e







3

o

WO W W W

5y € /en H_‘_o_“":-_’ H= 2 ]1 x
odd = R€G  x=-x

T T Hi = -2 % ( CAU"ﬁé’}
even HE = L[q( _-_2_ | (OC[—_CQ
Odel Hé = fb.éﬁ._n{,

Hy = 16 ¢"-ubs 1o

e = [-3 9 %r — lbog ‘4o £,

Mafure OF Lﬂ
9f n= even, = even

9F = odd = o4

\Hm\ - Qth_Zan—/J

Recuxion Pedeuron




(aleudodion of & - | &

L wopar . LrlOI®
0> = W - L Yly7 : ‘K

& | |
f A’ . .
N X
@’>3 - \/ Lﬁz ﬂ, L/)ﬂ dr :_—> Odd o _rL,/:-
= ok oad o (2]

/o | .
/ A sl
° : > 2

o 2=odd
- ‘ __ @: C/\anic é’o-m—r .

C>(> — . ?%%drgodc{;;o

a(/@mﬁf cbuplau /éyum maem/()ﬂ/ﬂ)ﬂ h Coue L
Q{f DM L frafe '37 d”/'m/z)/( Actrrrnanft oler laror 1v3 €. ‘




— X

<P">$ Iq{) & L//dxe T D @) odd @ T

e {t:) b
S\ZD Lo )

:':_7@
s

£3

C,Q) ({%C/fe
oY
Py D o BT Toral value [ S
Fy s re 1m077n0r7

% | | = /@’UKZ f‘l‘f‘l‘é _

ry
g




° | :
:.,LMCJXL. |
]

\

Vratad Theorerm = Uo/xL:> AUH = Ndvy (

2(T> = 2dv> | o
TP = Lu> | |

CEh= ' | @«

= g

LV = En [4\,): Lo or@> = 6

(J‘qu"‘i = (L) hu 7 ®
A ( R)I

R G Y

e Cah Ccdudad~ xS
For any state,




td?

Dby —
t /C&v‘“é?z)?"

MNLO O




&@jﬁ?/ e chorackertic /mpszo J‘Ho . /DUM/ | J
7 4pate tneortanity proc

[ fwcﬂj/ equcd /o Czén/ (Axépw) _b_

4y B

=y

Dx

QTY




KX

Ry
i

D W
“nat od

25

£y

En

[

——

1y

Fo =K ) '[:’g:-\;i:ﬁ 7

Hobkel low

= (‘D'fil_) bw = (+L )

Uz mezL ancl En~(’7'”~/ﬁw, éo _L%LJ

Ao (hut w// be M( valete

V= —

\¥

o2

%Qﬁ{ = Q’H’ )Ay\

|

L'~ ) ?>< mm rs ho bound

Stake £xXisk.

= nof podibk



"
L

G o iy
‘} T noie
w4 oy

bk
A

-4 0 + ¢ .
( _OZZ(”L £
2.
Y= ¢. 1 ¢ |
0_2)_(.1 | ﬁo?’jt_l‘
s C Qé,- e _coafe . (
2
, _ ’
9/2 = C (,QQX—Q_)@ 5
£

Y=o (uxe=2)€ © Aﬁ;io_/sof

?\ L l‘\jl/ ﬁo‘*'?
Cff\’f
oo =9 =0 _
W] o * .t WV
N
LMX’L: 2 o =N B ﬂ
& * _, , f
Y= I
26l
X= 3+ [_L 0] \.,) _ )
2 n = odld fhen graph

I peutt fr’()m O)q’j(h and Lhratr Pram
—_ Vl 2o
@ L)l/h - N = nacle




B 9f n=cwen sf will nof pau /%mu;,A or79¢n but chats
forn ue dobes .

i

%

i

[

o
27

"
!

maxima= 2.
minimi = 2.

@ O W
4

o

even = -tV

¥ g
o<
0

o o P
3 1% T
2 ﬁ‘;gf"“-‘ 4 ) Vg

[N
o
<

| ~# o 1

it
ot




.
/ 7

e ——— I~ becowse wave
/ - | muat pot Fhrowy

An N=23 [Fiwten  ogih .t &P polentted

. b und fe
Oﬂylh T Uo:d r‘7

Of\i>] n = odd tsill sxfty

. h:} Lg‘f).

i

V) +2

harer 14 atf Dﬂjir)

\\\\\




%

W

)

W W

:
o Yzl

= [g)3hor g x b
fot R he = Hhe @

)Q!’X"RI"H -. .\/: e b

- 3
r= = a"f——L% sww%:é—w"’“

-
F = L* i

A /’

= A (aw) + L #(M
. o'll? 2
o o _11_ Y IR J‘.X?[m
= (L’Q_’ + 14 fw T
2 [ 2

B (et
< (60+47) 10, b | |

r—r : ra (fi_l.,-#?}étﬁ

ij ")




@_ BrAP =9
AP = [h+]
orar=("3) b

o=t

V‘———-

® Vo= g Uy —
| /2)<z*+u>«ﬁ;"
% (3w~+Q¢)

/‘M(é | , &
b= %%«f Y (g [now fiz normatie

Fmbabdrhaﬂ/ U

[6 | — (3 . : S
¥ 9 (mps) = Y = z ’I;L:)/ S
2. % "

ered?, = Lim 3w
Q"”/ &




D HV: (f;{.w)'ﬁ-zft}{#f%(;{}-7

Yot talttay) b
[1+u+y

s = 4= [d>—2l6> w)b)
> = 0y~ [&+a[p)
W= Cal=ddhlz+ g,

CLV; %>: @%ﬁ#@(@ﬁ——éd’;l 2 1 C¢Lt3) Z M’D*ICPQ—MIQJ

= Tt2+m=-0
3 =3

A .




G

£y = @J‘¢fkdk

L‘PLZ ]%: q)o — %_ d)' -—.‘.% 4)2_. ([ Normadsted

(= h)Fhw b 2ot 4 St

= let b s Lk

= 3%
O

<Q>:: /

_ VB LI <L
= (g e kbt S (LB e 1)

=[L UL QR [Hwk ek

S P

z

2Tz

——y

1+
7

d
4

14
41+l




S

e £ T
(3] ';\? &l
Nggs ‘-;4'3 QZD

i}

s i o - 7 .
2 Er‘ﬁ)é; Qm}; g‘f;ﬁ s
4 Y it it

e
P

Pl = lek%b??f Q7E,(

[P)( 3(1/; -%‘éak)

i; P of - X't = C& f)» 2 &

g
&

Hz T4 up,

.[9[1 V%L7 = LD(D[’ PQ('Z—] =~ o

[ P+ [ leﬁ*ﬁé
X ‘[/2] +2i% Pu'= o
x (R) =2 K frr

2 [R] =afbx

() = -atk 2 oZ]

[R] =2t [rk “z"tﬁ'(’oj

=0tk [Tk 1)

~ oot otk Y1k AT fx)



>

C e Py

(e Pre

[‘)c sinfe)] = %
(e sinfn) = (o, §infn) + [rinfa) X
= x (1) Cauy (T Cdfa

f%ccu P 1k [T Eapntrtd Pr)

9(] o tk‘zg@{*ﬁ-—k smw—&—li’l?/&lp’t
g = —htpavaitret

x — [(Fgnx~+ x cad P

n — couflr = +i

.....




o E o

e (-H) — Ch Hh ( g } e 2-

: 1

Ly )"

v | rs X

- (OLD) (4) H, (L) € =

A ST
2

- ()"
/—71 ) @s ¥ o

/. B R
- ()t e o

Born- appm ximakion -

'L_

%mmwyuamm”fp”
o Lk ina region an= ] ~d<

19 \y (,JTMM (“/I_D'f/}

f b o
-




Toral pobascisty = | fufgey o

-~ "'f - 5‘i@
1 v,
| 2] = f‘zzv
Unik of_p th sHo:

/%Wx:l - o o o S
e v e Ak

In Ceue vy f@dmau>wmm - ‘m' @

/M/m3;

Sy
= /KA =

———










;
]
;
A
!







C@bu Pecd ﬁjrmn] FDm/ / /DOJIHO'D Rr maximum f)ubaéwfy/
*/ow fron of nocles .

PosiHon of Hodes :(py,) :

Hb — 0 Ynd (y €7uafron(7/oe)
nod’a//)omﬁ |

for M exated State:

B S
1

Lf/’ = Cl H L& €

\ p
\> nodal /pomt — @?uilibn’umpoiﬂf

yf(p

J

Closei cocd

furﬂiﬁ /bl)ﬂ,”




—xT

H = o
9, {22‘9( =0 L
Qt 051910 node &




€73
154

>
~N
e
O
1
G
N
1}
\1,
(VN ]

f
R
)
2
AN
)]
v
a1
|1
o
3
)\’\\
A,
\
!
w

&
5

Gl & D
A
M
V)
\f—(\(\ -0
h
W

|&5

fly = o e

A= 8 me gy s

QQLL ZL§1+§:0 E tr2z Jlua—uk
8

HE (e —2) 320 ¢, l22 Jac
&
¢ 2 10y €

)2 2
_ e .
ERERNE Ny

2




Turnin 7 point : @

e K620

Y Clewr Cod hjmmf | |

= 7(/‘{'“!"?‘6 = (ﬂ«f%) o 63

;Lml: ('YH’;U AL O
%‘ ";12 [”*:\L) 5‘?—% |

=%

W O 2 :{/ () 9‘?}‘ &

Ty

{ZSRT




LA
Pt

£A0Gs,







& D

o

- Harmoni¢ ostillafor !

e
% : 9

- 2 L
S PEs S = ;‘me"xzjt;%mwy 7L

N

E= (Mt )hox t (H+d)

Fug

\“/91‘3 {)y :w_:w.

—— U)L*H{J -+h3"+1£)

]E f::(n%-’rh]-fﬂ)_}

Y ghergy level Upfo N=g
- e |

-, Ny=1) | dn 2o

fo

> @Y Q) oy @

() Qo) o)
w1y (lo)
X=0 y=q

=), 'j’.;c

(N, Oz O (Ne=o My=)
(nv=0Mye) Ji

( non degenrate)

Aegenracy)y -




No- 07' J/afz’ rn Addme %nergy/et/e/.‘_ (‘,Qa(cd dcjmw. .

9 wem oy o

Co (ned) huwt (o4 by

SRR L L
= (ana+ | +ny+ 1) _k_wj )

Fr = Q‘S”%*nj +'%)#Uj

Lp o fhree £M’r?[}_[\ave(¥3

L ([11} (DIZJ

Fw L (@Y (o

5 fw 4 (o) 17

B R
'33‘th L0:0) "‘/O'”({Qe \




5
&

SR ey W
Ay W

MO‘:{S . fhen

I
= Qme%L+3meL7- A(,J/\Uf

O’)W{L\JV:: 5LML~')L’/Z

N L=
W ow

€ o (nth)akw+ ()
e =(amrt wnyri) R

W: (;) N ; nZﬁ *%) b J Thtu

5|y bk

5

will fhe gecorsl €.

E

(20  _10:p)

©-1)

Corpund ener—> ?/Lh
&’chj— |

W (D 0)




= 3D- Harmonic O L lator ;
2. L R 27 g
U: ;;)me:z% ff';?mey?—fE[z_mwzz.

Eh = %#nq}lﬁw,—f—(hzrriﬂ} kwv*‘(“z*j;)f%

LA AT P

_ M (JJ')[:LJ\E‘ — We = w‘a’zﬁJO’/mprfﬁarfﬂDnlC

- ocullator.,

E= e+t 2) b

fon sl paly 200 (300
Ut ' |

(Lol ol oy (2010)020) (D) 0:2)
T L

Slytw 1('!0;0) M (0,0r”

AR , : | | |
d 0.0.0) — = emth cxwed sfalt

No- of clegenrake dfcike B D' Sarerfeet LFalt
- gn ~ 51, (n-+))(n+2)

——

ﬁg’ﬁfﬁéfne/ leve) N=o

N




& & fost ton of probabubly sienity pavma

2
L
e
N
=

£,
;

v

1

The mawima and. mimma (,7 7 aye mm://;onconjv/vh&
Mmalmax ry V)L " )

1 o

|

‘ . v -
b {

. —

.\I

| y

!701/‘ f10n o] maxima or mntmecof Lp s codeadated

GJaJ

cly _
T 7°

st ﬁ?w o ( mavima and

(’*"39( Hye 2

minme )

£y
e i
A

—0



"
| (:(}_l

A
Fosttron of (f










4

5

!o.\:.,
)
m
o

»:f*f-,z
Sss

=
]
4

/‘IZLH:“’

C o N=0hby 3~

;’IlLlTw :L:)n.{_.i_)kw
L/' 3/7,1&&)

M fggp’(u SINOEUACIE (L_«

9+q+f

< in) =

vz Umtt
me?/ uf'

to::]/w £= (n—(’;%_j Fo

(= (nd) 4o

‘. ) e 1 5,
b= Tﬁva;?L’kfgfiu-v‘"l—qL?;ﬂﬁ/Z[’wqu }l\m—




b N “(WL&"’“'_'—“(_

23
3y
%










D

€

T

o O Elechon clendity at centres ( ortifal Coffr Uenf2mi)

= vy
Q ﬁmO Auclced moleeudar Orbrked mmﬁ/ -'

q/:‘: d)y’stL‘f’% 'fqé{z‘f’f""'

w clog‘!— "Uﬁf’rﬁnhcm

—

| S{hm = wnguyaﬁfd Linear ‘chean,

f\] conformatoned fsomer, ( o' fans

- ® con7u;afcd monacyw'cdxw'n

— @ for Exa'm; Conff;)—:;>
@ 75 fa/ n—ﬂécjron_éf)f’d’?%': Ef)*:?

& B 60060/27 gnf:ﬁ;/ =9
&  Delocadisctron Enery (% =7

Ko o7 clelo calssect bond/,
® 5/767% level (n a &4cfem.
® 1 bondl orce blw Fwo enrey.

©) C/\Urﬂ( cz’m/fvy arF Cenbe.
€ 7(;(( Val

Y Hurel cedtrmipinact—

cnce (F) /- aboud Vodenty o> RETURITET N 7.

S@®  ho. ol o bOnoU’Zy molecedda + orbifat /- a Ly



= [his Fheo olepends on  Connecttyrhy . | (
i/ Iheory oty depen e B

(— —¢—C¢ —cC -8
! < ST Lo &
C L

U frent | ., @

Dote Conneeivehy L ]] cliffesent Hen H wilt give Ufferen

badls = po o (enke = no-Of fo ™ = no-of e

= form ()7/)’)0./7’1&!158 ”
| %,: C(a@ t claCPL *ILCM(Pg (

= Y= b e+ 60, . -
Y= G+l 1,

BTG+ 8, G,

| p' G P, | .

{Pﬁ Hn’gﬁ, Hi €45, ‘ng"E Siz

Mi=Fs, HoomBg, My ER,

b)

(;’@'

<

}/{31 —F 573’( Hgf‘E §32. Hgfé}}z .




5 @ Rdonance 9nteqras:

(" >0 bond Cc)nn(ckg}

> :ﬁ = [—J
~0Q JF:= f—}éﬁarcno(-(onakd by 0
(1 —0G—G
Cia=f Gi=0 |
‘%7 Q Convtant (§) 1+ wil] bea ho-

@ DVPJ(CL{) 7r)/Lf,C/fC(/‘

G = f<b,’(‘¢idf~l M‘ch\@g(_hq




| 1 2 3 -
cq . (— CcC—C—C
A 2 1Y

e
—

H'i‘— Eﬁ" H:L”Ef!z H);”Elﬁg A By

H;\'_E(u WG MiE6, ArFhy  — o €

{

2

4 | |

> e HJZ*E%& My £l HaEp
Y

| HHIPEIL([ HL”'”

87 cﬁpptm% Hm O

RS

.....




Y

PARN




C!

Cr merhyler)
N metcne
C 1 CH

0

[




©

)

Energy levete in Linear choom mojeeedles
- Moy

3 i ] K= 212,354
2 tﬂm lahroned
3 . | Zuahﬁlm ne,
e N= no-q cenbre,

ot
g

N=-z2, .t %‘?’(I,Z,z))_

7w
™
l

- NTERUSE) = gy

= o +XPExL
[

El GEEE F)=«+t1uyp

&
I
M
I.)

F= o+2pcuw (ZTITJ
b=
by L_———————————“ "4’*5-{5
._ \:— £ = - 2P Cou 30
¥ (E= o« —I'[uF)

o+ [2f




Fro = (NP
EW':— ol 2

=2

S



| X | XK | A%

Ey= R (R-+1uyp) - | |
Ey= Q (Qt1typ) Fr= & (t1uyp)
3 BT R T20p B 3 + QY

T |

Er= 3+ b gep by = Yo t+aep

[
!
} P
15;
|

!
[\ Bondsny énfggg Ltoe Ul ot (onader o feuse

!
B~ (golatecd Form 537'[/3’6/)(”27?/ :S%

{

2608 = 28Bp £, = 286p

3

B. 17 bgmhng Enercdh( { e(ccfmﬂ

Eﬁ/ﬁ* Lg’%@l-uhp Erle = &m—gb’g‘:O'W Enfp = 2B2F 2o),

@ > >0







wd




! 2 Y e Pen Faclreny | yrkem
C—C—C— c—C -

T /
=s cg BE = °3+2l3 (e () &

= NAAPKLZ AP = g4 13p

Y_b_ 3 £z wpap CW(J%D

e wrep ) = g

E = &t2pCed (%’E) =

—_————
L

= NT2Npo 2 apEp 8-

Lav otz i (o [ ) 2 A Rpx)

= Xf oy
20 =

-=ls | e o
£ = otap Cuw (87

= X2 pr(—0-86) = ~—[T2p




%7
3 T2 P |
3
-
3 s P L
] .

1L
4P

e

- ©

5 By o= R (v 1TLp] R Ap

o1 ZFL

roea 2305 R 'x :,“e
€ 3 3 o . v i

— Sof + 2.4 [e?+2_p
> Fo = SNt Suup

®

EW: R+ 3 Qug + 7"<"’_2—/3'_

Z U=t Suup

| o’(qp

AL ey

5 |
Er = 9w+ 344 Ptavr

S UL A5 UG Lo

= 6t S Uy




_ 5% Yy
our! aom(l

X
g s

Fr= 55+ 5UbUf - Er= Ux+5ubyp

De = (54— 5-U6HP)— (5=Up) D= (Y45 ubyp- (qg.fq@)é%é:
= 1.ueyp = 1‘“‘{“3

Fy = 6X45044p

£ (60 +S5Tleyp)—(6<rup) | | | <-_::.i;;
= lusyp

D elocuigadisahon

é,nervd«k = E_n__- Lnega:,opew J Xno- &ﬂ\\/lw
n

~+ ho c] T ol aftde Xef

o

(.
= Fr— (Qrtzp) -><’10‘0] (c=c)+
no ojcm(afcde )§n<




Clyle Lyskem!
SN

ey | g ® Allyl™
[ luup T e

CY— | qqp — | ‘LI“I’Q

Q- et

. (R+ruup) ot FUuP P 1y p

b= +28bp4y Br=ovea@pe  Ers Gwsagan

Z 3oy -+ 2 UbP

D= 9008 dvrpod sy

=

=0 &ogp




Bodedren 4 | | £
(= C= Cc=cC a s

F — W+ 2 CM(%) | - | o

¢ :\OJ-FZ Ceu/N 138
l {5 %‘) — B(—“QP(D'Q’OW‘: '+ 6180

- 21 1 | @
C\ = _V“fll-” ceus ({)7 = °2+.3|3( 03040} = q+tre\8f ez
My

_ ar)
475 = «h2p Cod (T} = o+ 2R o8 e
' - ER0-680p

£, - «2p Ced (.{Igj — d+zpcw%r

= & —1.6100

Eu g P | o
[AECTers

At

. 16 26 By T2 90 lob pe luy

—~-c2 =0
| qp Bz 5. 30 O —F2

s




) — - I 6180¢

& [ <—o0-6lbop

—H— J+op. 5180p

—H— Lerop

= U 2 agp + 1 1167
Ery = UL+ 4 172

Nbonding enegy = 12
D-e—= L(Lf7lr3 — Lfﬂ’

De = 0y

™ Ery‘: Q (L-+16180pH 2 (‘Ho-élﬁ?aj)



HMO for L1 Gretic gk

I = QOhiLhOf)ad Elua‘-n/—um no-

Ooi\) '_tz—- ‘j:_zl-in,...

O E= et ZPCM@?% |

E = R+2Ced 240

= X+op







_ (o
O b(d‘él CIanC.'

1

E:‘*ﬂ¥cu@gv

=0

€= v12p)

Iz 42

£=
+ |

GEEETY
~ o)
Bl (2p) .




N=6 9-o

F= &+2p |
- 9
Eg_&42p<xqé£y

E= g (o)
Nz6, J=29

F= waip coy 2 ks
o i)

o F- X —2p

By = & («x2p) 4 4 (<4P)
=AY ULty f
= 6X+Pp




o bohdﬂ‘j U‘)Cﬁ’ﬁ7 = @F N
@wwcraﬁehwl#: Bpr— 3tond xop

QIgy




% bry= R (X42) 'Fﬁ?@??ﬁ‘*ﬁﬂé E’TZ,_‘Q“”F"‘-L’(
‘ = &t Yp = 3 tup = Aty

f‘# Npe= HP mRe — 5[3 N 8¢= bR
1Dez op De=2p D-6=2p

Mpwmﬁab - pelotetisahton DEl. - 2 F
3 Emergy e eneng | €= le = ol
" =06p

’ ©
@ .

5\




G Uobuteidicne ; . D . DZ

o&»-zp

o)

\

—

2

= —————————

,,‘“ |

Err: Y (“3‘?2{3) + zo<

—_—

R +2 Bty

—Utep

D& =

O

b(—ip —_

epla

| Ery:'. Q.("(’f&[l}

= Ox+yp

De = Qp




15 e
D D

£
v g

F

o
Tl
RS
£y
L5

» -F“U‘ VCLLU\Q‘T H:: ongb Mo,

(TY* bond Ordes )

P - -
4 L4

o 8711

E‘rr—_": G0 = 3-498
Locelifec) E’zpcch'd - boncl 0rckr = 3
£ecedf DO = U9E—2

= 0-4q8

@L&Lordff; fo Hmo f’n(@y 0f g - honcl I 2B

= 0498 xap

-

- 0987p

——l



£
[0
GHaX
A

/

AT

,_“ ,
T s Fayt
() »:}% L

O 6or>dm; orcler = 2% 0.5777

- ___[.',7.2”

T

pricd =

ENRO = |- T37 1 —) | %
=omy &
clelo codrscdton é’nec}lil = -0‘723/.%’2/}

=966 B

red

——

(V..




W Y

9w

e
:';ﬂﬁ

Lo
4 ',':n'r)
Ny 4

g

)W YD W o

[ |
& ey

®

—

(e> =

4 -

qjﬁ —;% ( (Pz_ CPJ +CP1‘".~¢5J.‘

Lyl
WD
g'—cbz," £‘¢5+5,L4}—3’L¢6

O
Lo Lo ———
:(—.;[_‘ CPL-_-“_?‘__,_QBB—{- LCPrv ?'%)m

- Noemaliged

L=

<

LYW

= (L6 —Lg+Lgtle S E A

EERCSURT S LIES SR

U

) "q (.\i.’g*mg TP P

1 b= ¢
q(q F)

/




— | -—L

@e>;#:m+%~%fﬁﬂﬂ%fﬂﬂfwﬁ> g

- Jg (PP AL LAE +P+g

. ”*g”l RS

;{(wﬂ) - () o
g - ““
Q) L‘/f— *C{CFLvClL(P + b —a 4)7* (1((3@*0&%@

L RS A T L LA

(6)= 4@» Beh -0+ il Lo — 00~ ) - %«w f

6 [XAP+P+= +g-fg+g.ﬂg,w)

S
freve
(et
-— =
—
FaEaN
A 4,
D .
-




DDV D

X
g

:

g

S/

D ew w

€

)

k»ﬁ-*<\?pvo )R XD

- Lop XOATF RAPKOLL)



@ 03618 — By :

[ ] —»— » 2 ’ f::}::
o.-botyr 03716 -02718

= o¢ + 9px(0-600) +2p @

¢Cedcuta bion of p-sond ordle bles fwo clirecHy
Cttcchee Cenfre

.....

-

A




' \;L -
N = 2X0:UohIY0 Uok2 +2XDX-0F

- | ) %o '
| + 2X0 577y X0 2887

Y,
= Q.66

(Tﬁ, = Q% 0-Uaf2x0ouoBr +2x OrEosv)t |

gy ax (—o- Ty ) £0-28687)
& = 066

——

S -
Np = no-¢f nelehon in [ molecodarr ovb tad

(- molecedar orbitad ]

Cl‘lf Cmd Cl°{ - CO#(CR’/)fcy [‘H’ mD/L"CU./OV Or‘bf/ﬁ/




11

¥,

W L“L'L) = QX 0 77Y (=e-bt6%)

— 03333

0.33

0174

+ | x —0-blésX 0yor

-+ (N b b 107

0-13

0-33




5

0 I
D

o
i

ey “oo
QA»VI "Q\‘;,‘*’

R

b o
@253 o

55

e N S SRR
P o fast Nogsd

© D~ €lechon elensiby

R

¢ oy
O% (0-UoB2| + 9x (abl) L+9.,I<(0fmm




U {

L

O )e..:?

( non gl kernete)

Ocd Cdf@fnan!? CCUH bluw¥ dad D) and -
H\O£€ ol tenadt OUMFDUI\Q’ m whid
? and o tg even (2 k) Aol

If)éurm(] Hiovem (an be Bpplred.

> T ,—,'
w4
WAS I i)




(8%}

e

e

O

)

X4

Cm—q—c—gem qu{?

i

74— |

‘A?
CMQ‘MG = () -+ (-0) + t-a)+(e)

> attyeau =







fE
[
Lot

elechon Olme”Lf C/\ar:]( demrh% |







&
3a

2 s

;
,\“ L

PEaRs




B e e L

[N



Reelteed : !

& L'J'o’

7y!’)cm bon cwhj Mo ;cujc;:owrfa/

MOMO game
| _ 1, -+ };
4 = rq) [ (P 2




o
J :i *
MMK LO. N
o
— et
2J s
| _
2%y -6
‘ b
w«.‘.c S I 3
| a2

—




B G
ha +0taz=|
6_GL:{
o~

% .




na= |

F=&+ap (vo-ﬂzq—o-zého'w{)

= oL~1-6f3

(/._‘_/__————_;f’-——/—




D N+2pfql~fqh~edj Qg_,g .
LR N3G

- . D p &) el 17fer7 o)

+ !

C Py et
-6\{,\1@\0\416‘[(
9T €199 -

ARE




3 A ) AR ATy [
B (e g G el LR (S

LWt QR

[~ &

o (L4 EY (F4FY
SEAREN f
2




0 @ LS eSS
[F0+E 046 ) (Lo k4 )

El S{L’Z@ , ~,% ’”M =0

B
B [yye vadno
B

/

. f= il D 0B

/7 o3 f 0-7]o2
_o1¥  q- (001t 0719
0316

——



Moxi- 1Y detoceds udidadon y | -

/\‘j] = éQaCm C»ja
q |

f= Emtete

Aib - -

f)c: +Zg:f




5
o7
3
=3
%o

s
@Q kf" ﬁg

3 a5
. 5
Iy

fartrcle ,)o'm Box !

L

= fmiFe
V=0

Parﬁ(}/ pever be m wesf= M 1D
box, - |

V=0

L free Fa'rh-:clc [

Nno hhoHon

1y Elechon(n 1Y jutaclrer

?'cu molecede 1N q-Con fadne”

T,__P;\ﬁ ~iLdL

"

am  am dy*

I

TL{J{") =F L/J(L

T s ey

@é'm valite u7 N Afor T ,%ri/p

%({/Cu

T
— —A d

QM d?L

r

T

([2) &in ()

[T
W /7% ém(2n> ) =ey



]':.' ¢ [

= Gy LKBIWD
@D

“aceepectehion valq
I & ,

s aloJor s

SPH ‘ jmmuy Hermitiay Ofefa/@'rﬁ;ww
| ‘ an (ime Mﬁ%
vedie e I AP
r ol
O fm,cya»yﬂfl @E,.'

[Fesy” ¢he el o
LI = — @*f’/ﬁ’
0 .,

poiln



1 L
ﬂ'L

En — AZ__,
$mMA

ﬁ'L

for 7rvand g%afz Efl - Qrma

2

= )

ddate funcHO/) Lﬁ Xt WO_YHD})//O /5{/7{37’77// then
QD%J/ o particle 1n tAts Stee U

RAL = R = e




I







<

4 “FDA’ (77(/1"/') Jfede ﬁlhdﬁﬁ? ofF a /)a,)/ﬁ(j( [/). 0X

Cod cudete  the Rinekre £nery %

JA

555G




(ﬂznﬁn(ﬁod/:

C&xzw—H(HWKM

CaAtnf{fﬂhkh. |

’ -

e
—t
| ke

‘—CCi
¢

——

ct

—ihx |
— k-
S e

ek




Colewdatton of Energy N 2P bOX !
- "

=[xz on(nm? g [yt
Lo Ly L2

TY = Fuy

“h [ 0% 40 o o rnynyy ©
- 1h ”%””9‘ an [ - %
am L dxt 5‘/‘//&&7 La,) [ L‘r/ *

v "/

- i/_ﬁ. —4Th Y. fff)[f)mﬂ (n

~t= gD ] &'ih(’.‘ﬂ’ﬂ :

L

ymJ?

| N N T
- (L? +(.’_)iﬁy 4 Lin vy Jm__'\}
- - Ly by Iz

“ e

\ :
.

NEa%

&
(S



‘{L.

[_______U)O) [O;U W




&




¢, ancl 2 ¢
‘.
A

F. = —%L iy
(_”1, + 0
‘) f= gnﬁ“<'%1 +'Q%)

= A (e
7

2me™




19n !7UWY@@é>> R @
“ T

iz b ()

___E ( 'h:lf nt;—)

omp

M

D (nh:l. n=t)

@ U)Q) CQJ)

(2/2) €2
D (1,3) (&)

@ @3 BB

g u
' | cle are 1D
Q. Lrye hon inkauing (Lopucedd paiti \

o ' [m /ﬁ /:)g <Tndl 7 B

| o wel -
j/gpé bP;ZYHAg/f L@m{:/ orLLy Gne’o,(fa/f e

' ne | .

ke (7 éhf"ﬁy y /7{;/ //(]U/T/)? I | u :
© o

A Y ]

co 2e+bepetBEHRY
g+ loghBeRs

—




JF In above » ead Llevel Constf-one paxfic/e

Lga

nel 1 —

F C—- Rbe - [oéJ-J;.

o L -

o 67 Q%L he | 22—
YN i W—

o~

| L€ —L——

In a ;fcluart no- uZ(chrf up o é#ik 8“”3‘1sz£§
| | ma=




e
3 ;/\} Foy
N7 Lo o

Op = o=

AT D )
Eml

¢
\

Now=t, nNyzl, Nyzy M=, M3y ez &

o PR

ho(2,1,1)
i [[,I.L) ) |

’ J
, 3
) ﬁ ') A

([+ 51

z bre

A

5

e
e e e e I - . — -



]

(2;1)” (11"}’ — [D,Lj;'é_
)

2)111— —_—
; 3

L2

E{I X ‘ yﬁﬂe——: 2%'23(—6_

@) Wu2l = e

— = [22 2 qwo T an 30 ¢ip N2

) 24 ¢ san R ad ;



box .

/ i1 Ly, dt

(%)

- n valuc for posttion ) Sfodke of LD
ZJLPWO : o

)




when  gren n—> ¢ (clawncat mid)
@{,’/}@MO/OU VU/LU(UZ " - .

5 O = o ; |

it o oo
2 25 Ny
@ W

I____ —
: e
O dx - »

Proéabtw/’y clig Fiduton fundfon 710 qrircle 17

e box 4 M”’ prodadid’y
éo)(, 9f [cn;'/’/v 7 N d [g,Vﬁ% ) ,de

~ Lonciny  fhe portde |
f};ud:ﬁu %on ;7{;0 f fo f“ WVWP’D”“*"W 7
S cudbd BN Oﬁun C/fo? | -







© B O

® D D

o

&3
@

ppppp

D &






2 o

a
3
Ny
Y
].Q

;D

/é
rﬂ
I
ity
S
V[
U~
0
H'i’:
Q
~’
~

£
3F

@




—




40 = ©
| Cf?fnl) =0

DPy —0 X NLof-powibk.
Dy = . R




M © Gp =@ P
ap = f ARG AR
> Lan Lf)ﬁr 1 tﬁn th, d C//t/

. >
= f%xﬁ/mdo',/ %‘;(*/')dy.\

> <)

-
P

G = L0l
= (> T )
o 0.3 Bl

|y b
T2y _(2.2) ‘
2

\,3 _ k. (n{"«mD




l 4 - U

_.r/@[} -

T:Jf aobopyar o (T S
( Ny ()] eniy o

2

/C/'DQQZC/x - X "Z[]'— _L (ﬂr) FaxE |
iz )

Y&ont — (in2a¥X

)
7
:'-ig‘
|5
B
[N
w0
Y
[y
R g
7N
o

, %l’
7|

j 2 | : . [~ X¢ - =24 ,F‘_(mzzazf
| fCé/utam dn - C)(__/___)‘f ot 1204 |

G
2 4o’

n/







1
|
i
i
i




ﬁmmo,bodk/ X

Banier /ugbf Ve — o
}goandanj &

Vo | &5
Rarster Lord

mnndﬁy Pm{’“bw'&y - G e i

= o0

\f:\/o 'X>O

PO




Ve

8

b
;

) S PRIy,

D0 8
a

i
]
Ve oY
Ly

Y ALY
¢ PR
LA ks

D

s A

\/:VO) OéxéL
=0, —LxCO

Z —V,, 2L

P 1 LL



U =




B N ]

5 o |
G | = =2 (r-v) |
lf e ’—C“_Li auvw*{ﬁp‘













B
&







1
i
| A
..
|
i
i
|
H
i
i
i
i
;
i
. i
i
- 00
.- ) “
[
i
i
i
£ vy
(O : A . ; .
Lo : . oouE . . . R




.
o
-
s
Y




4T
Wiy

(Y april 2016 ¢

(D on:MoéU-

0/ = My (2-6-) €

0[p

£, = Mi(2—c) ¢ éj‘

€= oy L_El’i:ﬂo.éf;tg (2-) e

@ (ﬁ: C;Ch‘{-c_.lcpz_

HU :O; le_:%o) H;,: 2.0, H.?_Q:_z

-

—e
H” "l Hi G ‘"

LJ’L?, —6 ¢, H 2, €S0y

A= — & Q— (=x0O
&— 0 - £
o, 2
SetEeE Y=o

L
€ =10 —y=o

€= 32 /9416

= 5,86 =
= s 2

 Vonakmy s accoeclinr Ghmr epe.. f

—




@ H” = & Hmv; 9e 2 Unpertusted

Hoy =026 Mp=0"36  H,= 0ue » Iy =oye

P
£




© Quapy
Cletes clbtermmant- 4 oy of w'ﬁﬁ"j' fhe wave /Umﬁ"o"

& OF  multr leckodn sysrem,

e He > —— ——
T ———— Iy
T s —L—

£ | ——

;__QUhQ/?’ clown e Homitonion of He,

I 16 B N = i
_ i

2my,,

—he "
oM Dyt




> e

S - Yo,

e €3

a A
= - -
\)N o

2

b

\[ . [ [—- M" — 2exe., A €6, n
are, U % w7,

A T T I
N At G B %
A A

H cgme Q"Yle D

H =

H =

) do

€1
N R P
- ‘W&;L ﬂu)
1 o 9

S L v A W 7

Qm'q Q_fY)ﬁ
T+ v

R &CL
-4 —h - L v
2Myy ame brte

Oppli 7 / 60m~0/0m/w.amn Qpproxmedr . - mau of peucla

A 7/5

al (ompare fo €7 1ol wﬁ/ Nuecleud wild nof mave

f€ k]__‘ Wil A0 kéOCJ)i_[o [/ Coin be /1(7[241\



£,

- Hamillonion For Hydryep apor

ve If
y
-+ e

T= —h-yt A o

2 e,
vV = —/ L,L
g, ¥
H= —h G- 4"
- - A
2 _i 7L e
N 2Ne  bYpg ¥

¢ ’
(/Cﬁfﬂlb/[yﬁ’ﬂf 12061 o,bpmx/‘maﬁbn

H: o ‘L__'-l
_1 Ve — L -~
217)e bryg.

N ferm oF omy

(K s S g,

(K-¢),, +(ce




>

For  H, mofeecie =
N T
A € b z
ra | »s,
e -
T e =
207 )y 2N 2Mey Dn’)CL

CHfe CLPP(C‘j my Bonp

e RS
T = —h o= A
2Me, 2Ne,

A LT 9 . o
h= —h o2t v+ L ( T e
D Mes 2me, e, Yok Yo, Y 4, Wi Yo

'n feemm 0 F amu

n . o
= (—Us _ L — |
h= (2~ 377 T "o (o )




t:’ JP' n Okﬁf’fb{
£ m-lﬁ.MUQU

o1

IEC) o)y

Y e L -

Ty s

T
§mr
LHER

26 \L QKUNCJ
- 160 pL)

L
KO

-
FS)L) g _ '
’ (1 /3(’), QJ-(U.«(;) ' =) J/cﬁz'r'c/cﬁz"mm

| | s
| el — N () . ant-.
(;/ =- 3 U@ e . L/ (o) o ()
IS xe) WAy 2 R (3
S=—y flo ((7 fOJJ/(S/c’ Qﬂafgjammﬁ—a

IE e are 1) po.gy o~
CT D e f /7 y
(ﬂ?f o, et C/L/TZ?’M} o . [Aen 1Onnalizatron
i

Py 10 -

aj JPOJer 6 fe D/ Cerymey




& - <19_J() ﬁ”
¢ ()0

jemwty) e P

p=_L
Y S0 8 1§ &) P&

-@ S P -
o= CP! b (P"—. |
| \(QIL b1

- (CP,’TC’)L} |

o

-

Ge DR 12 B eI [t ) /
T2

Dice q;f_—(cp,~zp)_L

CHE SN
o0 s f | - ¢ [zxLl”"}"”‘zf’th/
‘ j | L 2 P . 7 'k_
2 (&)




S, .':7'57‘:':3 Ea0N
B3 Iy
4 ety i

N A o
; &y i 3

i Ny

Sotler detesmmant For €4 DF He

¢ L acopu 1200 (¢) 1

e A kowo
1§ R XV R

sy = 286 P |
I :Qh +

f .
ISXw aspR |2

L=y

1S () 25
[~ L A

TR L ArE) <e)

/

15€1) Bty :u(:uo((i}/L
f, -

166 Pl ad(w pe | [T

16 (L) p ) 2L 6 PG)
L -

[y () Bl 2 ) El

./ - (_(7[} ’ﬁ’ﬂg '—H{éﬁf)/ifl:[—urei

”3 L;J 7 = [y 7”%J

C e é ( Ch +% L 1R ]




Sletterclaftermmand for i

QS

d

1 () pL)

1L /

\ oI )

g le® BW v—l-fcudz(,)/

ole P ol G

Y —— O~

> Yo o
e
LYY,
Wmiew  {upn Gl
W) <l G ph XD

Wi vh) 4 B PR Yl Y

N I
P Y




%f?% J‘fﬂ?/(‘&/(dﬂ)b ckomi e én”yg U seproented by »
’h t\)} | \\'\\ jgg :’
<2ij \‘\E

Z(H 1K W)= @ . -
b \ J

le L @» E‘____,f)‘-\”“f‘l‘w_p,_} QI)ZS_?

depuditon s
o there o “Tn '7"27,7_'[‘“3,
ferm willbe [

AOLV!J:%'@UZ/ +923

E = oh,+hatabyt T+ a7, +ug, + 2% 3t Joy

&—}-’
(&’xﬂ/&mﬁﬁe &wqw-:) K

= Qb+ Kt K,

foled ¢ '7(0’9;7"

—

[i— ) /);,‘F l)z;‘l' Q//E;*f‘ j"+°2y’l+q]/@+QJU+733+QKQ‘*%2@




= ahy + I

o

O=a E= Q}\)H'"Ql‘wzzfj”

-

-

= g cleckonasamic enegy

J= Coulemb U)frél‘{//?q?ubrw en&gy

K = 'Fxc/wn]f energy

Ha — 1% (1) -
_ gonic -

or

Hp— 16 (1D

+ é jIL+ éfE’L"szz

ety it 0 po ©

Lo 20 U AJEDC



canck - anHdGmmne: Lty
€.

- 4 Ly, x |

fi (st 2cc2) — Q?QSC” 2001 | ] nerthe symmerre
™ | nos ank :
P 1oy 250 = g 1o Lty o A
; P[Ull) e = -+ QICL) (1)) ——— cym

fé F (M (8 28¢2)) Zﬂ@”lj 2wy Symmehi ¢

P (4) = +1 (®) =dymmebic
* fhe toa f/(”fzm/ " tohech J"M 67f0 valoe L by ct/)fbyrry premesfed it
crctfor C allec! Symm ers7 ¢ lia Vfﬁmc/foq,

. ’3ﬁ f#ﬂ/’t/((vl) [Aen (cdiec an nymmdnfc

» ' : >0 %0
25 2¢ - - 9 ¢ ——
LC L %o . X ' '

d1

_;L /\ .
7 [[SU) 2{(2)] — ()AL

P lceact))= (oo 262
Compnect bofh

/\ -
P&m) 20(2)+ H’C,'Z);L(C))] -::ﬂ@" (2)2s )+ 102 (2)] Ay mmege

P [iceort)—1stasl] = [ Iseasn — st 252)]

= @[ Votr)aslzy— |0(2)asc U] |
b = - | —. _Onkdbmmebis

ek e e s e e o e T @ e o e e s ol e e LSl L e e et e



= e K(2)

¢ Liee P (tnescy) = (\eCa) 1€C) ) =gy
¢ 7

fg [Qf () 24(2) ] = 4 ég (2) ,ZJ(U)

I

@ &’L/ri’)mokrc'

— [P\ ' CPL } 9 elechon
G th(z) — &'L{mfna‘rfcﬂ
v’

C[)i([) CPLCZ) - et{mﬁge)nc

CP] B, t2) __ﬁ}' CP,(_r)(R(zJ + {2 452(1]'
C})( ) gblU) (]510) (D'L.(L) - CIJ’ (2) CfJLU) ———anl«u«./m

—_— fz/mmc)wc

ey



vy
AN iy
IR oy
aild e

g,prnpaﬂr: 90 FUJZQ'

+py o L
of (1} ™ (1) — fgmmepre M=t
—1ry -Yg
[}“) /g (1) Symmebre . M = —|
(1) f(2) Neither Lymmers
IBOZU.J r; (1) ,_ Noxs ant (ymmehic
+5 -1 e =L
Linear = ) BQ) R PU) = Sypmeic My
i Cl./_fbr) ) 2l -y i ~Y
Corn bn N ROY — NI R = anhrogmeds =
it G0 =D
'-* ~ = s

20 4|
Q4] = %141 = (2 hrpler )

O For H - molecate 1n the £ Ty L1 Tl Hhe (pid posr-

-~

s /W,Dldcf State Wik My=— Jhen M(J/?QM/D(I#M

(/;m part B Rl ~— Symmedre




g Ly o (1) I

T L L o (2)B(2) |
T oLt (w PO — T LN TD PpU) = P

= “—LL\QU,)W‘L\) ﬁU]-‘—‘ o U)QC.[)TLL)@CU

e —] L Cb ) = an}—ﬁ(:/mmmﬁ




Dirac Delfo funu‘ﬂ)n ! funckion deftne on DLy ONe Pofn#

rn (?H/é"nfﬁnié'

— a

Slx—a)=|
=0 [ oHherwite)

2

X (2=1) dn = (1)

2

2
(1) XI.::f _r

S
/(XQ%Q) A (X=2)dx

-2 \/l |
.2l '
(3+2) % | = (941

=87

+2.



v 24

o
2 QIB( ‘(x—q) dx
5] itz
° I
th?— [

o =
= Sh'nx) =
?(q .r\_
- G- 2 & .
D J} (3
2.
RN
o
E t
y
7D 7(!/1/{ / (/(w S (x~a) cl* ,/ﬁ)

—4




L

F O

L

= /&m?ggj[f{%bjdz

L S
= N X
=~ X §in [ NXe] x
= % X SINT = o

Uy
O [12) ey

= ( Sy rrxzé
L J4 Y2

:({—DJX/XI:(%/

.

L.
l/—/é 5’”{’{—‘/' cf(‘xfa)-/_’?f sin (X ) o



o gk exubed Sede lp, = /%% 5VWGU%K)

= (2] BT 6 (2 ax

SHIECYS

= L [2 eﬁm°¢PC€ud dd
’ o

o (B4
- F bl
> 55 [ € g

P | rr(‘,cu(Pch

S Snof
_ S Srnapm — Sihe

> P [.&'rm() JD o g [
A

- I yo =0

Sy




®

n .
b — VX
fert = o

v= [ s

£
/ (,)prrbnﬁfdf{ —

4

Vo2
= T%

O

q
/ /% !fh(flgffj, %«L % Qn(’%”i’fjdx
(b






(N



e

(-




Setond order perkurbetron :

o FEN

r‘
uel

2 / 2 ! 2
2el < ‘H,;\[ __[_}:/33_—/ ~+ _/—/jﬁi
< EQ - “‘—“ of o + FD)" éf) é}b’)_, E‘:’
L ] ta € "

e

QN Orcler pfrﬁiréa/rvn
For n=2 slase

LT 1 I

(

o) (o (]} ] {o)
ELI-—EQ) E,"E;O F)-E

~ 24
£~ =

| C/l(im iy e Fm i)fr/fc/ OF 2ncl orcler pestarbakion
(1= £ f)ffyy (onedion for i/rpunc/ shafe [T cdweys —1E
9) .
&= Lo Ldfﬂ'y OF Enfij Farfmunc/ Sfase depends on peeturation

( H‘} 'f /Dm’vrbaﬁon f] A(/jﬁ/’r then {oweny of Enesgy Iy
also be /)JJ‘/V')% |

BO= 9f 4paes
pacing ble levels 1herecues Her lowern, ¢h
clecreeue, J : / 7 fryy



\H01|
Eo'—El

_..J‘_

&
[\3
{
.

)
0:2¢) +

b2e
e —9¢

-

_0:04e 009 —

3

be




e
= Spin matetces Lil"i[

- - H>
= (%F,\—H%,ﬁp 5 fgn., z

E»\ é({mo l?\"l‘ l%.lo> =
C%l"\ &2|LP&(~17: ?< %Lo Y LP};»/? - 8-t Xo=

oy e
Al o
“&b)j Snesl

T, i
@ &3

<n ¢ .
Ll =2 -t (eo.d®] = et ) | P =k |90
EZ l%ﬁ—\> =1—4 sz/;? |
|t = 4 I%,‘>
‘Ebltﬂm = 0
L= et [, >

4%“7) }LL l%'mp = 4(70:211»/ ,Y)/'%/%/m'>
A = ml YD

} l m__—f_l__o_’—g: m'-—f)o ~/

\/ me)(()




l%!~r> — tjm

t
i

= 4 [l [

= 0 ﬁ/‘q)ﬁ\b

= & Wﬂ) HZ,Q

v



v. m,- .,A
N L 343 ;
; N e

L = & Thim—mime | Fhoom
| ¥
e

—

£ )
KL// L] %H> = (- (—/}l;—ﬂitf;"’t?
oA (.
4%;0‘%””>

KLLZ

]
I o

' < %m' ‘4'q/mzm> = C %m’%ﬁ&n‘m\)
. l | .%r
(7]

é L" ('H)jm[ L}ium'>
1

4 L/jh,l(m—r) | LFMM)






o G
“:.-.m‘)) 2"’.‘-v? e

Ustoy

s




ﬁu J:L/
D Lj =

C
>y
)







Spm_ Mmabsces®

-3
54

o
$x

Sy



L+> - F
2 2 = /bl/%),(ij(i)
— 0
3 @
M
S
0 0

L [? Cen) =~y (met))

Qe =
L3 '
2 2 o S )g(ﬁ»rm(@
W et
| 3 01
»Z_% 7
z I
C-NT 3
NI S
mY; O O
4 k0






Ux oy t+020% — °© ©
) QO

Se anH Commud‘ahl)f

Ao poukt {pin makice [ 3005, o5 ) Gre antrcommuler

7 coicd offer oA o~ o~

Toon T 0,05 =0

A L 2




......
S




2T
i-%
xf‘

£

A2
£

( themnoelync miced concl”

.....

S ba i ficed methanlia
b
efine the fume property 1-c cleft

* Purtrton Juneron.

Thts i & }ao/ (dhichr

i on mo| e(/ujm”/

evel and
niee/ 6;/ Mémﬁﬁdc(nomi(

fu\// ble ,//zz/v'ﬂ aﬁg/l/m Hm /9

a4 adtec]

Mparﬁ/on %un(/ﬂ)n (2) 0 f(Z;Ofgl I

BD|Fzmanﬂ(}ﬁLW Ttoo Qnerfdj tevel xqs‘hm/

Hh ree neryy LVl fom



[
AP

B e T



, Roltzmunn rf&d‘or -

o=\

T—d




b et s VOSSN

gi

f\) )

7 (2 ER
.

~1
Topes ¢

7 ,f}r]z

;mhon 7’11’\ ()7 G /7‘{”6/"1 6/ C@r)ﬁc/zfy i
qnd €D a}jmm e/ (/ /2 the Pordi6A



2 —PE —ape

’ — B¢ S PE
s 1= ¢ ({%21‘1)

e

Fmbaér/@’/y ﬁrﬂnwy ya partycte In ad ek
._/é(»
£

=

by levet i)

T

¥
=
o
Touz
.
/M




ol N M e
g [ — ,, D¢ e
s\\ é \
Q (/ [ - A ‘/I C{_ ___Yi v\—zj—“
é I \/ / - \\( ¢
© ~ Be zpe

/Pé »—2&19 ¢F3£
- € +2€ <3¢
v Jooc 2t d®
Y

T A ) Bokt= |
*/r =[R[AEE 3

" . & [ ol e fhtr7- IWUZZKW)

P”@&”Hﬁ Jqﬁhu%nl

djay%
pr'/)mc ax 100 | (evel Th a/(w(/z‘M ay (v

¢ ¢2C ,}
(ol b (fI’ZMﬁ & ;’P
épyp{,uijgjl 1\? f\v(f/f\ﬂ /)

Sy fee) el (d TS

e e e

qQayL-

S




ey IDoa gk ather cr el clegerse] Hess o
o | 2,3 A go on M doc guptrca’ thermad
- ’Zhe/w/(Fﬁf)#* /””D"‘wa@’ﬁia%w g 4/”&&/&7




‘‘‘‘‘‘‘‘

one gmenaoned hran! cehona/(
Jusro” /}/UTLJ’F’ ﬂﬂv o M3 etk ‘\“\WI
ot M (eﬁgﬁfa fwmtmonﬁ‘

Aly—

e b—o




£ 9)7 Nboye «7’(}4 !’/1( bmbC%ogy ﬁ gnu*t(LC/j et
£3 fﬁrt%/‘n/p&ﬁ P |
’ | /da

t

PN sy AW iy BN o p
Uy Loy b ) ST e
5 Nz e A9 il oy R
e ol

w2
o
S
3
S
3






(ngle blw bwo hydrid orbited
U

SP"=> g+ bpt Cpy
CFL: a'c + flpx+cpy
= b+

G = bty

oty = [ Wllglecud

Gty = Jézial)fa’ﬁc't G
bo'tcc! = Tpuper Jowet (0o

\
_bb4ct @
/52157“ 'f/é’Lﬁc‘L

————— e






Stare-Tdenttfrcation -

G rz " .=
(a,) (% (2~\3’) e S

4 nodt

y =12 e
o Bl
J pa
¥y

H}{dm;m atom Qo Fubronad £yskem

ﬁfgﬁfﬁ elea” iy
{

_zr _ e e
. Qo 2o form %ﬁﬁﬁw hot &
| N= 5 R
=9 EE 'ﬂﬁ‘%%
— 37
H/ - € 3a-
Z2r . x
NAe - 0
3¥
Nde - }—Z{"’
Valwe of 4 -
(_//' _ 2 81, 5 -7
W= E] e
(}/\/‘_ . S/ ~2r
— [ : KYe
(a—:/ (? p2de AP T &—|mi=0 pedd

o?f)x



Lot value 85 &= 2 node R e Y ol &
Poljnomuu %‘W( roai- v power Zr/llor‘;{}lfawcazr‘%g‘]

& COD')PO])(:/;,L OF 0rbited ¢

P
&
ep‘l’rbv LA N {
Z’anylf ]
(G0-8) )
= ySrnecelqe=p)
il LGN ey
Qg™ e
o
f"
51\ = Y0909




” \,/'

’
3

A= b’&m@caugp
1= ¥dmoang
2 = Yiou®

Component 0 F cl-prbited :

C{‘XL po) %Yt{
= ngxae Ceud -y sn®sing

= ¥ 2grn 6 ceutpsing

—_ q9 ° :
=rane -\——_;‘i’_”“l’ = Zoain'osmeg

d)(":j” - ()&g’(naccu(}ﬁ)t (Y(”‘@J!hdf
=y anto (Ccu'-sin'g

— Y tSIntQ CosPp
I

Az2. = ¥ &mo Ceugreeud

= ¥ €mD ceud C,cui

dyz = y MO LNG. ¥ oS -

L .
= YnOceud sing

: Z%—%”L*-fllwyl—(—zﬁ-'zq“
/_j (
@O 2

Z =4t

3257 = (3 rPcal®-%")

= 322 Ccas"o-|)




=>  Value of M : mig
PR _ 6,’

gF P give velueof

2
\1) DZ Y 620" g(h@CM¢
2P

-2x

&8

%m ~ ¥'e *9 gmosing

g, % ¥ (F) €5 mom

¥
44

S g W) (re)

-
do

o p oL €



(T

averege vadue of Gy,

f(/j"'{(;\) (_/) 6\5 volume Element

/ (7,,"’ ¥drc 2 = romd
T

% st
? e
A

oty £rnOlOctP

Y= rmesny

3 O= O fton=o<LO4n

=
YSthoceug (P = 0 to2y 044 o
” n 2o
= /a}‘dr / Snede / clp
__ o) o o

s—ofod
Tl axanr = y.my?
3 3

—

Ik Mydrmogen atom i1 conucle o4 plenar —




8 gF & move) on a Aplm'r L1 fh yLi)(cd raows the tF

(L coldecd A,Dheh‘ca! harmonic aua cedted K-lgld gelgerg

N clia fomfc Mol eeeste
dr = Sin® aed;b

Q 9F Elechon moves on a cirtle 0F vadios v {Aen

£lem;2f“F/ dc =yd & - an/k = do d@—
[Chzjﬁ] o o . ‘. )
C> -¥
e % e

iy
/e ‘e z%rr%d%/

U i A
= f/}/
[Eem

freas
€
(= 30

mmd.

......

eI,




£
2

2

_ "o
( {mPvD = D”i‘




(o> = D ao
[SH - 311 Ce+1) +]




Energy of bydpgen and Aydmym ke atom !

H= (ke) operator —+ (P-¢) opemr

-—
—

K-6) = Ao

2M e
Q)‘H M
: L
/ ~-2c
= —’-l{ﬁép 7 Inay
g, = lointt M= | btk
=3 T A o
¥~ o=

€ = luntf

| au €neroys theritres

i 2 v
H = % V°?~ | zel
M “ng,
a 7
H = (*;ZL Vo _/,} .
y ) T T = O,

< I:\I B - i a 9 . .
> — ‘/ (7Li7£m ( = V~;T/\/ (fln/im Zr&d[ﬂh@d@d?

" —
\/ [7[;7,0 m %ﬁ ” ’)%20/ > §tn®clo d?‘

oY




_______

= 0¥ 4 n%ae
(&
(477{ z GL '
5 / _ =
v M
> = ZL
4> Ny ay
Y
= —2122" ¢
Visrad o ¢
[A{OI”{/Y) .
K
&

‘\/D(
iﬁ P‘D“/’R)n

]
ay - KCV>
¢« = 1 fe

V o B;“l
o)
T>:”‘C\/>

A> =
PRSI
n')_l_ 6\/

(.f
5 - a6z
N2

:C‘\'7’




Tofal mer@

N T
& CO= FI362Zev—272 2y

n "
: YCE) 136 2. j

= Cv> = =279 2

£ -——vel/
h')_.
CT7 = 126 25y
7 nL
(& = =3¢ iLev
nL
— (VW = 207D =2l6>

1@2)

£z for 26 ¢ °F Caron

2
C—= g o¢ 2 f’l

Nco2, 2 -6

T
(6= ~1363C o0 ©
e ;

LRy ev 2@




(— ¢

? ?&L\ < = (2-0.")

Con{-
L.
C = —136_72 eV
nr
t N .
-4 b= Tz _ _or 2 _-osau
o). 6 h h2
= —o-&X L - puy”
& ]
‘%—
2 = bz |32

&= o xX(3) .—0.18_
- =
@‘ [-f:.// ﬁ)(n u-5aU )

' oyttt B thau
4 Jonisatton gnzrg7 of H.', L Be

/f .
Q'C ¢ = “@/\C@ — ~[2-6x4 =-54H ev
7

g L= €= 136 XY eV
/




&9 ﬁﬂd 7’%( /7)’0(5&6;;/0[—1/ a] g/fc,/ﬂ)/) o,)f'/'/Jyj tn ds cufon
fmm New tlect) N 7/‘D(mc/ Lrate OF Hodtom,

[ppar=sr  yorzpn o

/@,e .

&




D
*2%"” £
/C/’Z C A’ Qdf % /
ﬁ)’é — 6
< -?.-Zr 9} /7 =
e / e = xc/r}@ﬁd& %
- y o (V
apb,) 2
a i o
ot — v[ plr .

@

VF o clsrtan Y g omtoy

\/
o TRZY o
PY\')(\ - / 1‘)/2(" TC[Y "’P,,,;l
. Py
p 4 )
' 292, - g
ZfL@ A o o #

Orv




O
.
3

€ 22 3

~ (224)

1 74/-27’)(6 (QEVJ[(QEU @zq}_’-&z\
7 |

Frbf):i___’

[+@%v/+ 2&*/]

Prob

1

1 — [69&’?,,',(/—/*2152)7 - [1+y+e)

K z 0774
ol A L

== 5% 1,4 e
- ,__67, 0

T
373 f 'ZJ
Z 0334, ;357> /
B = = F~é€(r+6+M)

- ot s *:[f—é—(v;z.r

—Y
— £ [’7"({'/‘@/ ;‘Ooﬁgﬁg,. q_;/,

'2!—~Eyyu
= |- 0.2
= DT N







Ki j/‘d Kotautor / J/b/)mcc'u’ harmoniu -
Al

moleceelar Susfem )

m
Y/

|

atomrc

(=1 =1l = 2k > bk

’e:‘, m-= ‘tn o, =%

=

/

W= T6% —a. usk




g 9P Mz A=+
- Lith 2 avds

ahiu{w rofaton fox an € with 2.avir
(9.: C,U.,/_{Z mg-
/l(l’f/]/kj

LQ:C&ﬂ(ﬁ%a)7

ENergy _ .

21

5 - L) R d e £
\)\}L QT 2 r

L
— L e+

% v -

0> QXYY

9.
&e: Lt h /aowc

b 2yt




A= j('f’f‘/)]joule

4 ‘L
n=_h__  yokatrona
@y cont

(j: O//} 2/\91 o

|

| G-
@j%gmmf{/ OF the level : @74 |

J=e
& v

:& gF 5/7('57 O/ a mofecide tnder s9idl rofor conudcratton

Gl e deg o,

——

ol e
308 = B T 74) 7 /

9%+7 —go=o

-9 lion . |
T Pl @

———
—

(Qjﬁj = 2|

l———
=

8 &= 20 B feer /{gm meet” Valeee zZ_Comporv
bl

ph=g’a gk

Q -




.....

@ gﬁ (?f)é’i’(?’.{ Oﬁ Ipfokoned)  tevel cp 9f77nf,107' ﬂw G
level  Hen nrp of ff/d&ﬁ@nm&y o [evel ar | =

&= axoz @, dpr

cle jencucey z ! (

@ JF gnery of ypfakaned 4 30 joule and th clegr #T e
fhen 1]

2T+ = )

T

E=R7(711)

40 = b 343 @

“R2 3,"1. (.-

v

Ccd the M-

- |
b _h_

T

o=
2

O 9r rotfattonest con/ 67 @ Mofecctle 1 3 unif~ then minr-
fnesyy )ftolcur( o rolase JALr mo et uned 21l 1o ¥ (o~

L=2 ;B3

C — 3 ’Zl QB -
Ijtlse\‘)
b ,
Q’ﬂ/ . LR ¥




mini ¢nceyy  reg. fo rafee an- e 1N Jphe Layry ressa .

g= lseer




.




