CONCLUSIONS:

(Px,Py) : BASIS FOR IRREDUCIBLE REPRESENTATION
OFDy E (2.01M.) :

- (Pz) : ®ASIS FOR IRREDUCIBLE REPRESENTATION
A orR B * ;

Capzxpz => 1D, REPR. A

SEPARATION OF SLEMENTS OF A GROUP INTO SMALER SETS:
A. SUBGROLPS
2. CLASSES

SIMILARITY TRANSFORMATION

¥ s
Myr et XT'AX=B eG

B 1S SIMILARITY TRANSFORM
OF A BYX
A AND B ARE CONJUGATE

A COMPLETE. SET OF ELEMENTS THAT ARE CONJUGATE
TO ONE ANOTHER IS CALLED

. A CLASS OF THE GROUP
(SIMILARIMY RELATION FOR GIVEN A AND AL XeG!)
PROPERTIES:

1. THE ORDER OF ANY SUBGBROULP % OF A GROUP OF OROER h
IS SUCH THAT _
h/% = Kk =INTEGER (% 1S DIVISOR DFh)
2. THE ORDERS OF ALL CLASSES MUST BE INTEGRAL FACTORS
OF THE ORDER OF THE GROUP



R:

CHARACTER OF REPRESENTATION (IRREDUCIBLE)

IS A SUM OF DIAGONAL ELEMENTS
OF MATRIX REPRESENTATION (TRACE OF A MATRIX)

EXAMPLE: MATRIX REPRESENTATION OF Dy IN (Px, Py, pz)

—i —"2" +4=0

FOR REDUCIBLE REPRESENTATION
X(E)=3, X(C3)=%(Cx"')=0
X(C2a)= X (C2)=A(C2¢)= -1

FOR IRREDUCIBLE REPRESENTATIONS OF D3 IN (PxPyp2):

B E 2C, 3%
Xe(PePy;R) 2 ® 0
(XA(PZ')Q) 1 . -1

@ESTIONS ABOUT D3 :

WS MWA04

REPRESENTATIONS ¢

i

PROPERTIES OF py

GO\SAHJ

A. WHAT 1S THE GROUP ORDER %
2.. HOW MANY CLASSES ARE IN Dy %

3. HOW MANY ELEMENTS IN EACH CLASS®

Y. HOW MANY IRREDUCIRLE REPRESENTATIONS
IS POSSIBLE TO CONSTRUCT %

J. WHAT ARE THE DIMENSIONS OF \RREDUCIBLE
/ * WHAT ARE THE TRANSFORMATION

SYMMETRY OPERATIONS OF Dj ¢ zF!qiﬁAi—(p,A '

WHAT 15 THE ENERGY SCHEME. OF Ry ox® D
HATOM IN EXCITED STATE OF SYMHMETRY
“— 2p IN A FIELD (EXTERNAL) OF Dy SYMHETRY &

CHARACTER TABLE
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GENERALIZATION

1‘;__( Rn ¢ THE ELEMENT IN mTH ROW AND THE nTh
COLUNN OF THE MATRIX REPRESENTATION OF
2 INTHE LTH IRREDUCIBLE REPRESENTATION

GREAT ORTHOGONALITY THEOREM

L[T R [T} ] = f— 8. Smem S

L, ~ DIMENSION OF T \l TWO DIFFERENT VECTORS FROM h—
DIMENSIONAL SPACE ARE ORTHOGONAL
FOR REAL NUMBERS: v

% T: (E)mn T'} (Q)mn =0 4;{. L 1 Pc;‘\lb

Zn-r;‘(-g)mn T}(Q)m‘n' =0 (f m+m' or n#Fn'

SQUARE OF THE LENGTH
Z % Cﬁ)mn ) = h/LL OF sucrt A VECTOR = h|;

IMPORTANT RULES (PROPERTES)

(1) THE SUM OF THE SQUARES OF THE DIMENSIONS OF THE
IRREDUCIBLE. REPRESENTATIONS 1S EQUAL TO THE ORDER
OF THE GROUP
2

Ly + Li+ .+l =h

THE SUM OF THE SQUARES OF THE CHARACTERS IN
ANY 1IRREDUCIBLE REPRESENTATION EQUALS TO h

ZR 1’){.;(?)]2= h



- vI10

(THE VECTORS WHOSE COMPONENTS ARE)
THE CHARACTERS OF TWO DIFFERENT IRREDUCIBLE
' REPRESENTATIONS ARE ORTHOGONAL

Z_‘)(LCR)’)(:‘(R) =0 WHEN L%J

AT THE SAME TIME THE SQUARE OF THE LENGTH
OF SUCH JECTOR

Z[‘)({,(.R)]z =h
R

(4) THE CHARACTERS OF REPRESENTATION OF ALL
OPERATIONS BELONGING TO THE SAME CLASS
ARE I1DENTICAL

THE NUMBER OF IRREDUCIBLE REPRESENTATIONS

OF A GROUP 15 EQUAL TO THE NUMBER OF CLASSES
IN THE GROUP

AMONG THE IRREDUCIBLE REPRESENTATIONS
OF A GROUP ALWAYS THERE 1S FULLY- SYMHETRIC
REPRESENTATION A, FOR WHICH ALL CHARACTERS

ARE EQUAL 1 (TRANSFORMATION PROPERTIES OF
SCALARS)

@ THE CHARACTERS OF REPRESENTATION ARE INDEPENDENT
Of BASIS FUNCTIONS

CONCLUSION COMPLETE CHARACTER TABLE

FOrR Ds
D% E  2C. 2C,
KA R) | 1 A 4
Xg(R) | 2 -1 0
’)(Az(ﬁ) 1 1 "'4




(p2)
(PxPy)

CHARACTER TABLE

Dy: x*, 5%, 2tea,
Xy, 2z, R;€B;
xz,y,R,eB,
yz, x, Rxﬂ’B: '
Cau: 2,2, 9", 2%edy xy, RoeAd,

xz,x, Ry€B;; y2,y, Re€ B,

Dy: x*+y* 2°€Ay;2, ReA,
(xz, y2), (x* =5, xp), (x, y)} «E
(Re, Ry)
Cap ! xa-i-y’, z*, zed, , R,eA,
(xa_ys’xy)‘(xz’ yz)!(xi y),
(R:, R)EE
6. | D E C; 2C, 2C, 20, | D, : X*+y* 22eAd, 2, Rye A,
Cao E o »n 20 %o, (x, ), (xz, y2) . (R;, R,)€E
Dsq E . 28,262, (*—y)eB, xyeB,
r |4 1 1 1 1 1 |Cu:x*+y*, 2% zed,;:Redy;
I, | 4, I 1 §-1-1 x*—y*eB, ; xyeB,;
I B, I 1 -1 1 1 (xz, y2),(x, ), {R:,R,)€E
e | Bs 1 1 =1 =1 1 | Dyp:x®+y*, 2%y Roedy;
Ty E 2 -2 0 0 O xzwyzeB,;xy,zeB,,
- ® xz, ¥3), {x, ¥»), (RSQR?)GE
~ A ~ ~ L~ ~
7. | De E C; 2C3 2C¢ 3C, 2C; | Ds: (x*+3)2 z%e4,
Cﬂ-v g #oo» » 3%# 3;} Z,.R,EA:;
Dy | Eon ,, 255 3C; 30, (x, »)(xz, yz),
. (Rla Rp)E'EI
'y {A4;4; {1 1.1 1 1 1 (x*—y*, x)eE,
Iy [Aads {1 1 1 1 =1 —1 | Ce: X432, 2%, 26 4,
Is {By4; |'d =1 1 =1 1 1 R.ed,
Iy | By Ay |1 =1 1=1-=1 1 (x, ¥, (xz, yz),
) (Ry, R)EE,
I's |E, E 2-2-1 1 0 0 x*—y*, xy)eE,
T | EE (2 21 ~1 © 0 |Dy: x*+y*, r*eaq,
i R.€ A, ; z€ 4, ;
&*—y*, xp), (x, M eE
(xz, y2), (Re, R)eE"




APPLICATIONS:

||

Tablica VL2, Rozkiad terméw atomowych (d)***!L na reprexontacje rnileprzy-

wiodlne
Term | Elementy symetsi T2 B 8Cy, 38, bo Sa ! g
R, | Elementy symetrii O: §C, 3C, 6C; &G
S 1 | 1 i 1 Ay
P SPECTROSOPIC (3 0 ~1 -1 1 i
D | Teens: = (5_ =1 __1__1_~1 |E+Ty |
F 71 =1 =1 —~1 |(As+Ta+Ts
G 0 1 1 1 Ay+E+T+Th
| 11 -1 =t =1 1 | EB+AT+T
SPLITTING OF ENERGY LEVELS e
CHARACTER TABLE.
8. o | E8C 3 , 6C, 6C, O (=, xy)e 2
3 ('rf Fs '}! {A'a R’! Rl}* rl ;
1 (xy, xz, y2)e T f
1 Tet -y, 2%)eE; :
; (lnﬂ# R’i RI)G r‘ 4
' (x.,y, 3)-(33';33#?1}‘5 r# ;
E
By, x E
R' y
(>, ), (x2, y2),(Ry, Ry} I
&y, x¥) :




