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�&knj -'q4�4l@q4r ~�q-��l@j�k)�'��gi�4qi¼ Á�} �/k@gi��l@ov�-qi{dj�}/q0t�gm�xl@j j�k�l@t/j���}/j�k'u�gm�po��4q gi�p�Z�-j��vz/u�}�~�q4�4lnj�kn�
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jm�
P

(µ)(α, α)
l@jºj�h&l@giop}

γµ

j�k�l@t/jm�B}/j�k'u�gi�vo��4q-r�~iq-�4lnj�kn�
z

(µ;k;α) { k = 1, . . . , γµ

¼L·!} gi���
lnq-k'}�gml@o�~�q9lnj�l@t&q0j�k'lnt/jm�B}/j�knuGgi�vo��Qg�l@opji} �/knj��-q4r/z/knq ² j�z&�pr h$q9l@t/q9r/o�gi¶ij�}�gi�vo��Qg�l@opji} ji�7gi}
gm�/�/knji�/knopgml@qxlnjil§gi�v�v¹��'¹�u�uGq�l@k'op�)t/q4knu�ovl@opgi} j��$q-kngml@jik ��³ Î {§³ Í �Ì¼

���
	���� � �Xjik
k
��knjiu"³�l@j

γµ

{$gi}/r���j�k
β 6= α

� oÌ¼ qm¼I��j�k
β
��knjiu �Ll@j

dµ

�¿{$¶iq4lx�4j��pz&uG} ~�q4�4lnj�kn�

z
(µ;k;β) h_¹]gm�/�/�v¹�ov}/¶

P
(µ)(β, α)

��knjiuD��yX¼ �Ì���Ij�}
z

(µ;k;α) {

z
(µ;k;β) = P

(µ)(β, α) · z(µ;k;α),
� Â_�

² o�l@t/ov}]op}/r/o�~�opr/z�gm�duGgi}/ov��ji�pr/�5ji� q4yCz�gi� k
�B��gih$q-�v�-¼

� gm�nq-r6j�}6lnt/q]j�k'lnt/j�¶�ji}�gi�po�l�¹ k'q-�pgml@ovj�}/�<ji�!opknk'q-r/z&�-oph&�pq knq4�/knq4�nq4}Cl@gml@ovj�};uGgmlnknop�4q-� � ³ Â&{���yU�ÌÂa�
³Q��Â_���Ì{mo�l2�Qgi} h$q7�'t/j ² }�lnt�gml2l@t/q n

~�q4�4lnj�kn�^j�h&l§gmop}/q4r ov})l@t/ov� ² gQ¹	r/q � }/q5ov}/r/q4q-r0gm} jik'l@t&j�}/j�k'u�gi�
h�gm�nop�4»

z
(µ;k;α)† · z(µ′;k′;α′) = δµµ′ δkk′ δαα′ .

���C�

��j�k±g<¶�o�~�q-}º�-j�j�k'r/op}�g�l@qx~�q4�4lnj�k
x ∈ Vn

{/lnt/q	q�Ë��/k'q-�n�'opj�}&�

s(µ;k)
α = z

(µ;k;α)† · x (α = 1, . . . , dµ)
� � �

��j�k'u g<�-j�t&q-knq4}_l!�'q4lÇji�
dµ

�'¹�uGu�q4lnk'¹]gmr�gi�&lnq-r]�-j�j�knr&op}�gmlnq-�4{/��j�k±g<¶�ov~iq-} ~mgi�pz/q)jm�
µ
gi}/r

k
¼


���� � � � � �
� � � � � � � � � ��� � � � ��� �"	 ��� � � �

Á�}Ll@t/ov���nq4�4l@ovj�} ² q±z/�'qÇg	�'opu��/�pqI�nz/�$q-k'�n�-k'op�&l (n) ji}�k'q-�/k'q-�'q-}_l§gmlnopj�}��'¹�u0h$j��v��op}<j�k'r/q-k>lnj�gm�n�nov¶�}
lnt/qLr/opu�q-}/�'opj�} jm�5lnt/q<knq4�/knq4�nq-}_l@gml@ovj�}%¼ � j��vr&� gi�-q4r �'¹�u0h$j��p�	gmknqLz/�nq4r´��jik)u�gmlnknov�-q-� �Zg]�'opu��/�pq
�'z/�
q4kn�'�-knov�&l]op}&r/op�-gml@q4�Gl@t&q¡k@gi}
�6ji�	�'yCz�giknq4r�u�gmlnknov�-q-�4{±g r/j�z/h&�pq��'z/�$q-kn�'�-k'op�&l ov}/r/ov�Qgmlnq-��lnt/q
}Cz/u0h$q-k ji�Xknj ² ��gi}&r0�-j��vz/u�}/� ji�Xk'q-��l§gi}/¶iz/��gikZuGgml@k'op�-q4�-¼^f�q4l Γ(n) h
q�g!�/knj�r/z/��l>k'q-�/k'q-�nq4}_l§gmlnopj�}
ov}0gÇ~iq-��l@j�k^�n��gi�4q

Vn

{ ² t/op�§t ² q�ov}_l@q-k'�/knq�l>gm�>gÇlnq-}/�'j�k �'��gi�4qi{i��j�kZop}&�'l§gm}/�-q Vn = Vn1
⊗Vn2

{ ² o�l@t

n = n1 × n2
{/gi}/r

Γ(n) = Γ(n1) ⊗ Γ(n2) ¼����vq-u�q-}_l@�?ji�Zk'q-�/k'q-�nq4}_l§gmlnopj�}]uGgml@k'op�-q4�
Γ

(n)(g) ∈ Γ(n)

gik'q!k'q-��g�l@q-rLl@j�q-�vq-u�q-}_l@�5ji��knq4�/knq4�nq4}Cl@gml@ovj�}�uGgmlnknop�4q-�
Γ

(n1)(g) ∈ Γ(n1)
gm}/r

Γ
(n2)(g) ∈ Γ(n2) gi�

��j��v�pj ² �-»

Γ
(n)
krkc

(g) = Γ
(n1)
i1r(kr)i1c(kc)

(g) Γ
(n2)
i2r(kr)i2c(kc)

(g),
� È_�

² t/q4knq kr, kc = 1, . . . , n
{
i1r, i1c = 1, . . . , n1

gi}&r
i2r, i2c = 1, . . . , n2

�2l@t&q<�nz/h/ov}/r/q¿Ë&q4�
r
gi}/r

c
r/o��
q-k�knj ² gi}/r �4j��pz&uG}ºop}/r&q�Ë�q-�4¼)w?t/q<gi�v¶�j�kno�l@t/u8�/knji�
j��'q-r ov}��nq4�4lnopj�} ��¼ �GuGgQ¹ºh
q�z/�nq4r¡l@j

k'q-r/z/�4q��'z/�§t�k'q-�/k'q-�'q-}_l§gmlnopj�}&�-¼
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Á�}�l@t/qÇ�n�$q-�4o�gi�X�Qgm�nq ² t/q-} Γ(n1) = Γ(n2) {Cl@t&q-knqÇop�7gi}Ggir/r&ovl@ovj�}�gi�&�'¹�uGu�q4lnk'¹<k'q-�pgml@q4r�lnj lnt/q��$q-k��
u0z�l§gmlnopj�}0jm�dovr/q-}_l@ov�Qgi�C� gi��l@j�k'�-¼>ÁBl�ov� l@t/q4}L�
j��'�novh/�pqIlnj)�-j�}&�nopr&q-k�knq4r/z/�4op}/¶xlnt/q?knq4�/knq4�nq-}_l@gml@ovj�}Gov}
lnt/q?�'¹�u�uGq�l@knov�I¶�k'j�z/�

S2
{�op}0gir/r/o�l@opji}9l@jxk'q-r/z&�-op}&¶)ovl�ov} G ¼ Á�}/r&q-q-rd{C��jik>�-j�u�u0z&l@gml@o�~�qIgi�p¶�q4h/k@gm�

j�}&�v¹ lnt/q
A1

��¹�u�u�q4l@k�¹]gir�gm�&l@q4r��-j�j�k'r/op}�g�l@q-�?ov}
S2

² ov�p�%t/g ~iq�}&j�}��B~mgi}&op�nt&op}/¶L�-jiuG�$j�}/q4}Cln��ov}

Vn

�
A1

ov�7lnt/q�lnjil§gm�p�v¹9�'¹�u�uGq�l@knov��jik7lnknov~�opgi��knq4�/knq4�nq-}_l@gml@ovj�}X��¼�w?t&q-knq���j�knqm{&h$q4��j�k'q!k'q-r/z/�4op}/¶
Γ(n)

ov} G {�o�l±op�?z/�'q4��z/�%lnjLknq-r&z/�-q Vn

lnj<l@t/q	�n�/gi�-q	�n�/gi}/}/q4r�h_¹
A1

��~�q4�4l@jikn�-¼

Á�}£¶�q-}/q4k@gi�Ì{ g]�$j ² q-k r/ovknq-��l �/knj�r/z/��l9k'q-�/k'q-�nq4}_l§gmlnopj�}£ji��j�k'r/q-k m
�
m = 2, 3, 4, . . .

��{
Γ(nm) =

Γ(n)⊗m {mji��gi}_¹ ¶�k'j�z/� G ¶iov~�q4� gm�p�nj�knov�nq�l@jxgÇknq4�/knq4�nq-}_l@gml@ovj�}
Σ(nm) ji�/lnt/q7�'¹�uGu�q4lnknov�5¶�k'j�z/�

Sm
{

lnt/qL�-j�}/��l@k'z/�4lnopj�}´ji� ² t/op�§t´op�	r/q4�n�-k'oph$q-r´h
q4�pj ² ¼<· �/knj�r/z/��l knq-�&knq-�'q-}_l§g�l@opji}£uGgml@k'o�Ë�q-�vq-u�q-}_l
ji� j�knr&q-k

m
ov�?�Qgi�v�-z/�pgml@q4rºgi�

Γ
(nm)
krkc

(g) = Γ
(n)
i1r(kr)i1c(kc)

(g) · . . . · Γ (n)
imr(kr)imc(kc)

(g).
�Ì���

f�q4l
Im = (i1, . . . , im)

h$q0g
m
�Bl@z&�/�pq ji�>ov}/r/q¿Ë&q4�

ij = 1, . . . , n
�
j = 1, . . . , m

��l@t/gml!r&q-�n�4knovh
q4�
gLh�gi�'op�?�'l@gml@q)~iq-�4lnj�kÇji�^lnt/q)l@q4}/�nj�k±�'��gi�-q

Vnm

¼�w?t/q-k'q9gik'q
nm m

��l@z/�/�vq-�±ji�Zl@t/ov����j�knuº»

Im(k) = (i1(k), . . . , im(k)) k = 1, . . . , nm;
� Î �

ij(k) = 1, . . . , n; j = 1, . . . , m.
*£q9�-gi�p�%lnt/q0gm�n�nov¶�}/u�q-}_l

k → Im(k)
op}¡��yX¼^� Î �±g �$ª@¢ �i¨�¦��

ª@¥ �$ª@¥§® ¥�� �B© � ¯�¢ ���_¥�­m¼ w?t&q�r/q � }/ovlnopj�}´ji��lnt/q �mq4¹´opu��/�vopq-�xlnt/q��-gi�p�4z/��g�l@opji}´jm�Il@t&q�q-�vq-u�q-}_l@� ji�
lnt/q	�/knj�r/z/��l�k'q-�/k'q-�'q-}_l§gmlnopj�}ºuGgml@k'o�ËG��knj�u�lnt/q)� gi�4lnj�k?uGgml@k'o�Ë�q-�pq4uGq4}_l@�?op}º��yX¼^�����¿¼

sIj�}&�nopr&q-k�g �n�$q-�4o � �)�iq4¹G�-jiuG�$j�}/q4}Cl
Im(k)

¼�·U¶�ov~iq-} ji�
q4k@gmlnopj�}
p ∈ Sm

�
q4k'��j�k'uG�5g��$q-k'u0z&l§ga�
lnopj�}Lji�dop}/r/q¿Ë�q-�

ij
op}

Im(k) ² t/op�§t ² op�v�/�-jiknknq4�n�$j�}/r�op}Gg)z/}/opyCz/q ² g ¹<lnj9g	}/q ² �iq�¹��-j�u��
ji}/q-}_l

Im(k′)
¼ °Çq4�/knq4�nq4}Cl@gml@ovj�} uGgml@k'o�Ë´q4�pq-u�q-}_ln�

Σ
(nm)
kk′ (p) ² op�p��lnt/q-k'q4��j�k'q�t�gQ~�q lnt/qG~mgi�vz/q-�G³ j�k9µ&{

r/q4�
q4}/r/ov}/¶�j�} ² t/q�l@t/q4k k
gi}/r

k′ gmknqL�-j�}&}/q-��l@q-r hC¹ p
j�k	}/jil-¼�*£q��Qgi�v�-z/�pgml@q<�'z/�§t uGgml@k'op�-q4�

gi}/gi�v¹Cl@ov�Qgi�v�v¹�z/�'op}/¶<l@t&q k'q-¶�z&��gik?k'q-�/k'q-�nq4}_l§gmlnopj�}ºji�
Sm

��lnt/q ��wZz/knu�r�gik'�'lnq-�p�vz/}/¶ ����¼

Σ(nm) op�^knq-r&z/�-ovh/�pq5op}
Sm

{_gm}/r0l@t/qIknq-r&z/�4lnopj�} ² ov�p��gi� ² gQ¹��>�-ji}Cl@giop}�l@t/q A1

��k'q-�/k'q-�nq4}_l§gmlnopj�}%¼^w?t/q
gi�v¶�j�k'ovl@t&u*�/knji�
j��'q-rGop}��'q-��l@opji} ��¼ � uGgQ¹Lh
q�z/�nq4r�l@j l@j9k'q-r/z&�-q!lnt/op�7knq4�/knq4�nq-}_l@gml@ovj�} gi� ² q4�p�Ì¼>·
�'opu��/�pq4k ² gQ¹]ji�^j�h&l@giop}&op}/¶0lnt/q A1

�B�nz/h/�'��gi�4q�ji� gi}_¹]knq4�/knq4�nq4}Cl@gml@ovj�}º�n��gi�4q�ov�-{/t&j ² q4~iq-k4{$lnj�z&�nq
lnt/q��&knj -'q4�4l@ovj�}ºj��
q4k@gmlnj�k±op}_l@k'j�r&z/�-q4r�h_¹ *�op¶i}/q-k � ³a��{X��yX¼	��³a��¼v³a�mg_�5l@t/q4knq4op}
�Ì¼IÁ�}º�/k@gm�4l@ov�-qm{ ² q
�/k'j��4q-q4r¡gi�?��j��v�pj ² �-»

���
	���
�� f2q�l
γ
h$q�lnt/q9u0z&�vl@ov�/�pov�-o�l�¹�ji� l@t/q

A1

�
Sm

�B��knq4�/knq4�nq4}Cl@gml@ovj�}¡ji� l@t/qLÅC¹�u�u�q4l@k'op�	¶�k'j�z/�
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Sm

op}<l@t/qÇknq4�/knq4�nq4}Cl@gml@ovj�}
Σ(nm) {�gi}/r��pq�l Vγ

h
q?lnt/q
A1

�
Sm

�>op}_~mgik'o�gi}_l��nz&h/�n��gm�-q!jm�
Vnm

¼
w?t&op�<�nz&h/�n��gm�-q]op�0r&q � }/q4r3op}

Vnm

h_¹ lnt/q uGgml@k'o�Ë
T

(nm;γ) { ² t/op�§t t/gi�
γ
j�k'lnt/j�}/j�k'u�gm�

�4j��pz&uG}/�±gm}/r
nm

knj ² �4¼Is�gm�p�-z&��gmlnq
T

(nm;γ) ��k'j�u8lnt/q	j�k'lnt/j�}/j�k'u�gm�po��-gml@ovj�}�jm�

P
(nm)
A1(Sm) =

∑

g∈Sm

Σ
(nm)(g)

� Í_�

w?t&q-}�k'q-r/z&�-q
Γ(n)⊗m lnjLj�h&l§gmop} l@t&q k'q-�/k'q-�'q-}_l§gmlnopj�}

Γ(γ) ji� G op} lnt/op�?�'z/h/�n�/gi�-qm{$qm¼ ¶&¼>��j�k
gm�p�

g ∈ G {��Qgm�p�-z&��gmlnqxknq4�/knq4�nq-}_l@gml@ovj�}�uGgmlnknop�4q-�

Γ
(γ)(g) = T

†(γ;nm) · Γ (nm)(g) · T (nm;γ).
��³ µ��

���
	���� � f2q�lGlnt/q-}
Z

(γ) h$q�lnt/q�z&}/ovl@gik'¹3uGgml@k'o�Ë3jm�xk@gm} �
γ
l@t�g�l�k'q-r/z/�4q-�

Γ(γ) ov} G ¼Aw?t/ov�
uGgmlnkno�Ë)op�Zj�h&l§gmop}/q4r0gi�^r/q-�'�-knovh
q4r0op}	l@t&qI�/k'j��4q-r/z/k'q�ji���'q-��l@opji}<��¼ ��¼ G �B�'¹�u�uGq�l@k'¹ gmr�gi�&lnq-r
�4j�jiknr/ov}�gml@q4�

s
(γ) ∈ Vγ

giknq�l@t/q4}0�Qgm�p�-z&��gmlnq-r	��knj�u���yX¼&��³�³a�¿{m��j�kZgÇ¶�ov~iq-}9�4j�jiknr/ov}�gml@q�~iq-�4lnj�k

x
(nm) ∈ Vnm

»

s
(γ) = Z

†(γ) · T †(γ;nm) · x(nm).
��³�³ �

·��Iop}L�'q-�4lnopj�} ��¼ ��{C�-j�u��
ji}/q-}_l@�7ji�
s

(γ) uGgQ¹<h$q���gmk'l@o�l@ovj�}/q-rLov}Clnj	r/op��l@op}&¶�z/op�'t/q-r��nq�l@�5ji�%�4j�j�k'r/o��
}�g�l@q-��lnt�gml�gik'q?op}_l@q4kn}�gm�p�v¹ �4j�t/q-k'q-}_lQ¼�w?t&q-�nq±�'q4l@��uGgQ¹9h$q?��gih$q-�v�pq4r<gi�-�4j�knr&op}/¶xlnjxl@t/q?ovknknq4r/z/�4oph/�vq
k'q-�/k'q-�nq4}_l§gmlnopj�}��n�$q-�-ovq-�

µ
ji� G gi}/rº�njiuGq	gir&r/ovlnopj�}�gm�du0z/��l@ov�/�pov�-ovl�¹0op}/r/q¿Ë

k
¼

� � ��� ��� ���

w?t/q9gi�p¶ij�kno�l@t/u r/q-�'�-k'oph$q-r�ov}]�nq-��l@ovj�} ��¼ � ² gm�!z/�'q-r%{$gi��gi}�gi�/�/�vop�Qg�l@opji}%{�lnj � }&r¡gi�v�%�'¹�u�uGq�l@k'¹
gir/gi�&l@q4r6q¿Ë��/knq4�n�novj�}/�4{�gi�4�-j�k'r/op}/¶¡lnj ��y$¼Ç��³�³a�¿{7jm���&knj�r/z/�4ln�Lji�Ç�'¹�uGu�q4lnk'¹ gir�gi�&lnq-r3h$q-}/r/ov}/¶
�4j�j�k'r/op}/gml@q4�^ji�/uGq�l@t�gi}&q � Î {��mµ ��gi}/r<giu�u�j�}/o�g � ³ µ �Ì¼^w?t&qI�'¹�u�uGq�l@k�¹9gmr�gi�&lnq-r0�4j�j�k'r/op}/gml@q4�^z/�'q-r
t/q4knq gik'q ² q4�p� �C}/j ² }]��knj�u �n�$q-��l@knji�n�-ji�/op�	�'lnz/r/ovq-� � ��³��Ì¼�w?t/q4¹ uGgQ¹ gm� ² q4�p�%h$q)j�h&l@giop}/q4r z/�nov}/¶
lnt/q�¶�q-}/q4k@gi�iknq-r&z/�4lnopj�} gi�v¶�j�kno�l@t/uAjm�&�'q-�4lnopj�}���¼ �Iz/�$j�} gi�/�/k'j��/k'o�gmlnq>r/q � }/ovlnopj�})ji��k'q-�/k'q-�nq4}_l§gmlnopj�}
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w?t/q �/k'j�r/z&�4lÇknq4�/knq4�nq-}_l@gml@ovj�}

Γ(3) = (D(A1) ⊕D(E))
⊗3 � ·9¼�³a�

k'q-r/z/�4q-�!gi�

Γred(3) = 3 D(A1) ⊕D(A2) ⊕ 3 D(E).
� ·9¼ ���

Å�¹�u�uGq�l@k�¹]gir�gi��l@q-rºq�Ë��/k'q-�'�nopji}/�!gmknqi»

µ k

A1 1 SA1 {3} = SA1 3

A1 2 SA1 {3} = SA1
(

SEa2 + SEb2
)

A1 3 SA1 {3} = SEa
(

SEa2 − 3 SEb2
)

A2 1 SA2 {3} = SEb
(

3 SEa2 − SEb2
)

E 1 SEa{3} = SA1 2SEa

SEb{3} = SA1 2SEb

E 2 SEa{3} = SA1 (SEa + SEb) (SEa − SEb)

SEb{3} = −2 SA1 SEa SEb

E 3 SEa{3} =
(

SEa2 + SEb2
)

SEa

SEb{3} =
(

SEa2 + SEb2
)

SEb
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Γ(4) = (D(A1) ⊕D(E))
⊗4 � ·9¼ Â_�

k'q-r/z/�4q-�!gi�

Γred(4) = 4 D(A1) ⊕D(A2) ⊕ 5 D(E).
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µ k

A1 1 SA1 {4} = SA1 4

A1 2 SA1 {4} =
(

SEa2 + SEb2
)

SA1 2

A1 3 SA1 {4} = SA1 SEa
(

SEa2 − 3 SEb2
)

A1 4 SA1 {4} =
(

SEa2 + SEb2
)2

A2 1 SA2 {4} = SA1 SEb
(

3 SEa2 − SEb2
)

E 1 SEa{4} = 1/2
√

3 (SEa − SEb) (SEa + SEb)SA1 2

SEb{4} = −
√

3SA1 2SEa SEb

E 2 SEa{4} = SA1
(

SEa2 + SEb2
)

SEa

SEb{4} = SA1
(

SEa2 + SEb2
)

SEb

E 3 SEa{4} = 1
300

√
10

(

5 SEa2 − 3 SEb2 + 2 SEb2
√

6
) (

5 SEa2 − 3 SEb2 − 2 SEb2
√

6
)√

3

SEb{4} = −1/15
√

10
(

SEa2 + 3 SEb2
)

SEa SEb
√

3

E 4 SEa{4} =
(

3 SEa2 − SEb2
)

SEb2

SEb{4} = −
(

3 SEa2 − SEb2
)

SEa SEb

E 5 SEa{4} = SA1 3SEa
√

10

SEb{4} = SA1 3SEb
√

10
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Γ(2) = (D(A1) ⊕D(E) ⊕D(F2))
⊗2 � � ¼�³a�

k'q-r/z/�4q-�!gi�

Γred(2) = 3 D(A1) ⊕ 3 D(E) ⊕ 1 D(F1) ⊕ 3 D(F2) � � ¼ ���
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µ k

A1 1 SA1 {2} = SA1 2

A1 2 SA1 {2} = SEa2 + SEb2

A1 3 SA1 {2} = SFx 2 + SFy2 + SFz 2

E 1 SEa{2} = SA1 SEa

SEb{2} = SA1 SEb

E 2 SEa{2} = (SEa − SEb) (SEa + SEb)

SEb{2} = −2 SEa SEb

E 3 SEa{2} = 2 SFx 2 − SFy2 − SFz 2

SEb{2} =
√

3 (SFy − SFz) (SFy + SFz )

F1 1 SFu{2} = 2 SEb SFx

SFv{2} = −1/3
√

3
(

3 SEa +
√

3SEb
)

SFy

SFw{2} = 1/3
√

3
(

3 SEa −
√

3SEb
)

SFz

F2 1 SFx {2} = 2 SEa SFx

SFy{2} = −SFy
(

SEa −
√

3SEb
)

SFz {2} = −SFz
(

SEa +
√

3SEb
)

F2 2 SFx {2} = SFy SFz

SFy{2} = SFx SFz

SFz {2} = SFx SFy

F2 3 SFx {2} = SA1 SFx

SFy{2} = SA1 SFy

SFz {2} = SA1 SFz
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Å�¹�u�uGq�l@k�¹]gir�gi��l@q-rºq�Ë��/k'q-�'�nopji}/�!gmknqi»

µ k

A1 1 SA1 {3} = SA1 3

A1 2 SA1 {3} = SA1
(

SEa2 + SEb2
)

A1 3 SA1 {3} = SA1
(

SFx 2 + SFy2 + SFz 2
)

A1 4 SA1 {3} = SEa
(

−3 SEb2 + SEa2
)

A1 5 SA1 {3} = SEa SFx 2 − 1/2 SEa SFy2 − 1/2 SEa SFz 2

+1/2
√

3SEb SFy2 − 1/2
√

3SEb SFz 2

A1 6 SA1 {3} = SFx SFy SFz

A2 1 SA2 {3} = SEb
(

3 SEa2 − SEb2
)

A2 2 SA2 {3} = −2
√

3SEb SFx 2 +
√

3SEb SFy2 +
√

3SEb SFz 2 + 3 SEa SFy2 − 3 SEa SFz 2

E 1 SEa{3} = SA1 (SEa − SEb) (SEa + SEb)

SEb{3} = −2 SA1 SEa SEb

E 2 SEa{3} = −
√

3SEb SFz 2 +
√

3SEb SFy2 + 3 SEa SFy2 + 3 SEa SFz 2

SEb{3} = SEb SFz 2 + SEb SFy2 −
√

3SEa SFz 2 + 4 SEb SFx 2 +
√

3 SEa SFy2

E 3 SEa{3} = SA1 2SEa

SEb{3} = SA1 2SEb

E 4 SEa{3} = SA1
(

2 SFx2 − SFy2 − SFz 2
)

SEb{3} =
√

3SA1 (SFy + SFz ) (SFy − SFz )

E 5 SEa{3} =
(

SEa2 + SEb2
)

SEa

SEb{3} =
(

SEa2 + SEb2
)

SEb

E 6 SEa{3} = 4 SEa SFx 2 +
√

3SEb SFz 2 −
√

3SEb SFy2 + SEa SFy2 + SEa SFz 2

SEb{3} = −
√

3
(

−
√

3SEb SFz 2 −
√

3SEb SFy2 − SEa SFz 2 + SEa SFy2
)
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µ k

F1 1 SFu{3} = SA1 SEb SFx

SFv{3} = −1/6
√

3SA1
(

3 SEa +
√

3SEb
)

SFy

SFw{3} = 1/6
√

3SA1
(

3 SEa −
√

3SEb
)

SFz

F1 2 SFu{3} = SFx (SFy + SFz) (SFy − SFz)

SFv{3} = −SFy (SFx − SFz) (SFx + SFz )

SFw{3} = SFz (SFx − SFy) (SFx + SFy)

F1 3 SFu{3} = SEb SFy SFz

SFv{3} = −1/6
√

3
(

3 SEa +
√

3SEb
)

SFx SFz

SFw{3} = 1/6
√

3
(

3 SEa −
√

3SEb
)

SFx SFy

F1 4 SFu{3} = SEa SEb SFx

SFv{3} = 1/12
√

3SFy
(

SEa −
√

3SEb
) (

3 SEa +
√

3SEb
)

SFw{3} = −1/12
√

3SFz
(

SEa +
√

3SEb
) (

3 SEa −
√

3SEb
)
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µ k

F2 1 SFx {3} = SA1 SFy SFz

SFy{3} = SA1 SFx SFz

SFz {3} = SA1 SFx SFy

F2 2 SFx {3} = SFx
(

SFz 2 + SFy2
)

SFy{3} = SFy
(

SFz 2 + SFx 2
)

SFz {3} = SFz
(

SFy2 + SFx 2
)

F2 3 SFx {3} = SA1 2SFx

SFy{3} = SA1 2SFy

SFz {3} = SA1 2SFz

F2 4 SFx {3} = SEa SFy SFz

SFy{3} = −1/2
(

SEa −
√

3SEb
)

SFx SFz

SFz {3} = −1/2
(

SEa +
√

3SEb
)

SFx SFy

F2 5 SFx {3} = SEb2SFx

SFy{3} = 1/12 SFy
(

3 SEa +
√

3SEb
)2

SFz {3} = 1/12 SFz
(

3 SEa −
√

3SEb
)2

F2 6 SFx {3} = SA1 SEa SFx

SFy{3} = −1/2 SA1
(

SEa −
√

3SEb
)

SFy

SFz {3} = −1/2 SA1
(

SEa +
√

3SEb
)

SFz

F2 7 SFx {3} = SFx 3

SFy{3} = SFy3

SFz {3} = SFz 3

F2 8 SFx {3} = SEa2SFx

SFy{3} = 1/4 SFy
(

SEa −
√

3SEb
)2

SFz {3} = 1/4 SFz
(

SEa +
√

3SEb
)2
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Γ(4) = (D(A1) ⊕D(E) ⊕D(F2))
⊗4 � � ¼ � �

k'q-r/z/�4q-�!gi�

Γred(4) = 11 D(A1) ⊕ 3 D(A2) ⊕ 14 D(E) ⊕ 11 D(F1) ⊕ 17 D(F2) � � ¼ È_�

w?t/q �'¹�u�uGq�l@k�¹]gir�gi��l@q-r]q¿Ë&�&knq-�'�novj�}/�xgmknqi»

µ k

A1 1 SA1 {4} = SA1 4

A1 2 SA1 {4} =
(

SEb2 + SEa2
)

SA1 2

A1 3 SA1 {4} =
(

SFz 2 + SFy2 + SFx 2
)

SA1 2

A1 4 SA1 {4} = SA1 SEa
(

−3 SEb2 + SEa2
)

A1 5 SA1 {4} = SA1
(

−
√

3SEb SFz 2 +
√

3SEb SFy2 + 2 SEa SFx 2 − SEa SFy2 − SEa SFz 2
)

A1 6 SA1 {4} = SA1 SFx SFy SFz

A1 7 SA1 {4} =
(

SEb2 + SEa2
)2

A1 8 SA1 {4} = 3 SEb2SFz 2 + 3 SEb2SFy2 + SEa2SFz 2 + SEa2SFy2

+4 SEa2SFx 2 − 2
√

3SEa SEb SFy2 + 2
√

3SEa SEb SFz 2

A1 9 SA1 {4} = 4 SEb2SFx 2 + SEb2SFz 2 + SEb2SFy2 + 3 SEa2SFz 2

+3 SEa2SFy2 + 2
√

3SEa SEb SFy2 − 2
√

3SEa SEb SFz 2

A1 10 SA1 {4} = SFz 4 + SFy4 + SFx 4

A1 11 SA1 {4} = SFy2SFz 2 + SFx 2SFz 2 + SFx 2SFy2

A2 1 SA2 {4} = SA1 SEb
(

3 SEa2 − SEb2
)

A2 2 SA2 {4} = SA1
(

−2
√

3SEb SFx 2 +
√

3SEb SFy2 +
√

3SEb SFz 2
)

+SA1
(

3 SEa SFy2 − 3 SEa SFz 2
)

A2 3 SA2 {4} = 3 SEb2SFz 2 − 3 SEb2SFy2 − 3 SEa2SFz 2 + 3 SEa2SFy2

+4
√

3SEa SEb SFx 2 − 2
√

3SEa SEb SFy2 − 2
√

3SEa SEb SFz 2
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µ k

E 1 SEa{4} = 25 SEa4 − 30 SEa2SEb2 − 15 SEb4

SEb{4} = −20
(

SEa2 + 3 SEb2
)

SEa SEb

E 2 SEa{4} = SA1
(

3 SEa SFy2 + 3 SEa SFz 2 +
√

3SEb SFy2 −
√

3SEb SFz 2
)

SEb{4} = SA1
(√

3 SEa SFy2 −
√

3SEa SFz 2 + 4 SEb SFx 2 + SEb SFz 2 + SEb SFy2
)

E 3 SEa{4} = SA1
(

SEa SFy2 + SEa SFz 2 −
√

3SEb SFy2 +
√

3SEb SFz 2 + 4 SEa SFx 2
)

SEb{4} = −
√

3SA1
(

SEa SFy2 − SEa SFz 2 −
√

3SEb SFz 2 −
√

3SEb SFy2
)

E 4 SEa{4} = SA1
(

SEb2 + SEa2
)

SEa

SEb{4} = SA1
(

SEb2 + SEa2
)

SEb

E 5 SEa{4} = SA1 2
(

2 SFx 2 − SFy2 − SFz 2
)

SEb{4} =
√

3 (SFy − SFz ) (SFy + SFz) SA1 2

E 6 SEa{4} = (SEa − SEb) (SEa + SEb) SA1 2

SEb{4} = −2 SA1 2SEa SEb

E 7 SEa{4} = SA1 3SEa

SEb{4} = SA1 3SEb

E 8 SEa{4} = −SFx 2SFy2 − SFx 2SFz 2 + 2 SFy2SFz 2

SEb{4} = −
√

3 (SFy − SFz) (SFy + SFz )SFx 2

E 9 SEa{4} = −SFy4 + 2 SFx 4 − SFz 4

SEb{4} =
√

3 (SFy − SFz ) (SFy + SFz)
(

SFy2 + SFz 2
)

E 10 SEa{4} = SEa SFx SFy SFz

SEb{4} = SEb SFx SFy SFz

E 11 SEa{4} =
(

−2
√

3SEb SFx 2 +
√

3SEb SFy2 +
√

3SEb SFz 2 + 3 SEa SFy2 − 3 SEa SFz 2
)

SEb

SEb{4} =
(

2
√

3SEb SFx 2 −
√

3SEb SFy2 −
√

3SEb SFz 2 − 3 SEa SFy2 + 3 SEa SFz 2
)

SEa

E 12 SEa{4} = −5 SEb2SFz 2 − 5 SEb2SFy2 − 8 SEb2SFx 2

+9 SEa2SFz 2 + 9 SEa2SFy2 − 2
√

3SEa SEb SFy2 + 2
√

3SEa SEb SFz 2

SEb{4} = −10 SEa SEb SFz 2 − 10 SEa SEb SFy2 − 16 SEa SEb SFx 2

−
√

3 SEa2SFy2 +
√

3 SEa2SFz 2 + 3
√

3SEb2SFz 2 − 3
√

3SEb2SFy2

E 13 SEa{4} = −2 SEa2SFx 2 + 1/4 SEa2SFy2 + 1/2
√

3SEa SEb SFz 2

−1/2
√

3SEa SEb SFy2 + 1/4 SEa2SFz 2 + 3/4 SEb2SFy2 + 3/4 SEb2SFz 2

SEb{4} = −1/4
√

3
(

SEa SFy + SEa SFz −
√

3SEb SFy +
√

3SEb SFz
)

×
(

SEa SFy − SEa SFz −
√

3SEb SFz −
√

3SEb SFy
)

E 14 SEa{4} =
(

3 SEa2 − SEb2
)

SEb2

SEb{4} = −
(

3 SEa2 − SEb2
)

SEa SEb

��³

Page 23 of 107

URL: http://mc.manuscriptcentral.com/tandf/tmph

Molecular Physics

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review
 O

nly

���-j�}_lQ¼ �

µ k

F1 1 SFu{4} = 2
√

3SEa2SEb SFx

SFv{4} = −1/4 SFy
(

3 SEa +
√

3SEb
) (

SEa −
√

3SEb
)2

SFw{4} = 1/4 SFz
(

3 SEa −
√

3SEb
) (

SEa +
√

3SEb
)2

F1 2 SFu{4} = SA1 SFx (SFy − SFz) (SFy + SFz )

SFv{4} = −SA1 (SFx − SFz ) (SFx + SFz )SFy

SFw{4} = SA1 (SFx − SFy) (SFx + SFy) SFz

F1 3 SFu{4} = 2
√

6SA1 SEa SEb SFx

SFv{4} = 1/2
√

2SA1
(

SEa −
√

3SEb
) (

3 SEa +
√

3SEb
)

SFy

SFw{4} = −1/2
√

2SA1
(

SEa +
√

3SEb
) (

3 SEa −
√

3SEb
)

SFz

F1 4 SFu{4} = 2 SEb SFx 3

SFv{4} = −1/3
√

3
(

3 SEa +
√

3SEb
)

SFy3

SFw{4} = 1/3
√

3
(

3 SEa −
√

3SEb
)

SFz 3

F1 5 SFu{4} = 2 SEb3SFx

SFv{4} = −1/36
√

3SFy
(

3 SEa +
√

3SEb
)3

SFw{4} = 1/36
√

3SFz
(

3 SEa −
√

3SEb
)3

F1 6 SFu{4} = SEb SFx
(

SFy2 + SFz 2
)

SFv{4} = −1/6
√

3
(

3 SEa +
√

3SEb
) (

SFx 2 + SFz 2
)

SFy

SFw{4} = 1/6
√

3
(

3 SEa −
√

3SEb
) (

SFx 2 + SFy2
)

SFz

F1 7 SFu{4} = 2
√

3SA1 2SEb SFx

SFv{4} = −
(

3 SEa +
√

3SEb
)

SFy SA1 2

SFw{4} = SFz
(

3 SEa −
√

3SEb
)

SA1 2

F1 8 SFu{4} = SEa SFx (SFy − SFz ) (SFy + SFz)

SFv{4} = 1/2
(

SEa −
√

3SEb
)

(SFx − SFz) (SFx + SFz) SFy

SFw{4} = −1/2
(

SEa +
√

3SEb
)

(SFx − SFy) (SFx + SFy)SFz

F1 9 SFu{4} = 2
√

6SEa SEb SFy SFz

SFv{4} = 1/2
√

2
(

SEa −
√

3SEb
) (

3 SEa +
√

3SEb
)

SFx SFz

SFw{4} = −1/2
√

2
(

SEa +
√

3SEb
) (

3 SEa −
√

3SEb
)

SFx SFy
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µ k

F1 10 SFu{4} = 2
√

6SA1 SEb SFy SFz

SFv{4} = −
√

2SA1
(

3 SEa +
√

3SEb
)

SFx SFz

SFw{4} =
√

2SA1
(

3 SEa −
√

3SEb
)

SFx SFy

F1 11 SFu{4} = (SFy − SFz) (SFy + SFz) SFy SFz

SFv{4} = − (SFx − SFz ) (SFx + SFz) SFx SFz

SFw{4} = (SFx − SFy) (SFx + SFy) SFx SFy
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µ k

F2 1 SFx {4} = 2 SA1 SEa SFy SFz

SFy{4} = −SA1
(

SEa −
√

3SEb
)

SFx SFz

SFz {4} = −SA1
(

SEa +
√

3SEb
)

SFx SFy

F2 2 SFx {4} = SEa SFx
(

SFy2 + SFz 2
)

SFy{4} = −1/2
(

SEa −
√

3SEb
) (

SFx 2 + SFz 2
)

SFy

SFz {4} = −1/2
(

SEa +
√

3SEb
) (

SFx 2 + SFy2
)

SFz

F2 3 SFx {4} = SA1 SFx 3

SFy{4} = SA1 SFy3

SFz {4} = SA1 SFz 3

F2 4 SFx {4} = SEb SFx (SFy − SFz) (SFy + SFz )

SFy{4} = 1/6
√

3
(

3 SEa +
√

3SEb
)

(SFx − SFz ) (SFx + SFz )SFy

SFz {4} = 1/6
√

3
(

3 SEa −
√

3SEb
)

(SFx + SFy) (SFx − SFy)SFz

F2 5 SFx {4} = 2 SEa SFx 3

SFy{4} = −
(

SEa −
√

3SEb
)

SFy3

SFz {4} = −
(

SEa +
√

3SEb
)

SFz 3

F2 6 SFx {4} = 2 SEb2SFy SFz

SFy{4} = 1/6 SFx SFz
(

3 SEa +
√

3SEb
)2

SFz {4} = 1/6 SFx SFy
(

3 SEa −
√

3SEb
)2

F2 7 SFx {4} = SA1 SFx
(

SFy2 + SFz 2
)

SFy{4} = SA1
(

SFx 2 + SFz 2
)

SFy

SFz {4} = SA1
(

SFx 2 + SFy2
)

SFz

F2 8 SFx {4} = 2 SEa2SFy SFz

SFy{4} = 1/2 SFx SFz
(

SEa −
√

3SEb
)2

SFz {4} = 1/2 SFx SFy
(

SEa +
√

3SEb
)2

F2 9 SFx {4} = 2 SEa3SFx

SFy{4} = −1/4 SFy
(

SEa −
√

3SEb
)3

SFz {4} = −1/4 SFz
(

SEa +
√

3SEb
)3

F2 10 SFx {4} = 2 SA1 2SEa SFx

SFy{4} = −
(

SEa −
√

3SEb
)

SFy SA1 2

SFz {4} = −
(

SEa +
√

3SEb
)

SFz SA1 2
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µ k

F2 11 SFx {4} = 2 SA1 SEa2SFx

SFy{4} = 1/2 SA1 SFy
(

SEa −
√

3SEb
)2

SFz {4} = 1/2 SA1 SFz
(

SEa +
√

3SEb
)2

F2 12 SFx {4} = 2 SEa SEb2SFx

SFy{4} = −1/12
(

SEa −
√

3SEb
)

SFy
(

3 SEa +
√

3SEb
)2

SFz {4} = −1/12
(

SEa +
√

3SEb
)

SFz
(

3 SEa −
√

3SEb
)2

F2 13 SFx {4} =
(

SFy2 + SFz 2
)

SFy SFz

SFy{4} =
(

SFx 2 + SFz 2
)

SFx SFz

SFz {4} =
(

SFx 2 + SFy2
)

SFx SFy

F2 14 SFx {4} = SA1 2SFy SFz

SFy{4} = SA1 2SFx SFz

SFz {4} = SA1 2SFx SFy

F2 15 SFx {4} = SFx 2SFy SFz

SFy{4} = SFx SFy2SFz

SFz {4} = SFx SFy SFz 2

F2 16 SFx {4} = SA1 3SFx

SFy{4} = SA1 3SFy

SFz {4} = SA1 3SFz

F2 17 SFx {4} = 2 SA1 SEb2SFx

SFy{4} = 1/6 SA1 SFy
(

3 SEa +
√

3SEb
)2

SFz {4} = 1/6 SA1 SFz
(

3 SEa −
√

3SEb
)2
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3 D(A1) ⊕D(A2) ⊕ 3 D(E)

) * ' '+
4 D(A1) ⊕ 1 D(A2) ⊕ 5 D(E)
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3 D(A1) ⊕ 3 D(E) ⊕ 1 D(F1) ⊕ 3 D(F2)

% " ' $ + $

6 D(A1) ⊕ 2 D(A2) ⊕ 6 D(E) ⊕ 4 D(F1) ⊕ 8 D(F2)

) ' " # $ ' " $

11 D(A1) ⊕ 3 D(A2) ⊕ 14 D(E) ⊕ 11 D(F1) ⊕ 17 D(F2)
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 � � G 8 H G @ ; H% � � � � � 
 � A @2 @2 G G @ H H B%

C 
 � � G 8 H G @ @ H% � � � � � 
 � A @2 @2 G G @ H H B%

C 
 � � G 8 H G @ 8 H% � � � � � 
 � A @2 @2 G G @ H H B%

C 
 � � G 8 H G @ � H% � � � � � 
 � A @2 @2 G G @ H H B%

C 
 � � G 8 H G @ 5 H% � � � � � 
 � A @2 @2 G G @ H H B%

C 
 � � G 8 H G @ 0 H% � � � � � 
 � A @2 @2 G G @ H H B%

C 
 � � G 8 H G @ < H% � � � � � 
 � A @2 @2 G G- @ H H B%

C 
 � � G 8 H G @ 4 H% � � � � � 
 � A @2 @2 G G- @ H H B%

C 
 � � G 8 H G @ � H% � � � � � 
 � A @2 @2 G G- @ H H B%

C 
 � � G 8 H G @ ? H% � � � � � 
 � A @2 @2 G G- @ H H B%

C 
 � � G 8 H G 8 ; H% � � � � � 
 � A @2 @2 G G- @ H H B%

C 
 � � G 8 H G 8 @ H% � � � � � 
 � A @2 @2 G G- @ H H B%

C 
 � � G 8 H G 8 8 H% � � � � � 
 � A @2 @2 G G @ H H B%

C 
 � � G 8 H G 8 � H% � � � � � 
 � A @2 @2 G G @ H H B%

C 
 � � G 8 H G 8 5 H% � � � � � 
 � A @2 @2 G G @ H H B%


 
 � � # 
 � �� �

� � 9� � G� H% � �%

Ø^�

Page 64 of 107

URL: http://mc.manuscriptcentral.com/tandf/tmph

Molecular Physics

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

C 
 � � G � H G @ H % � � � � � 
 � A 82 82 G G @2 ; H2 
 
 #

G ;2 @ H H B%

C 
 � � G � H G 8 H % � � � � � 
 � A 82 82 G G @2 ; H2 
 � @ 8 �

G ;2 - @ H H B%

C 
 � � G � H G� H % � � � � � 
 � A 82 82 G G- �2 - 9 H2 
 � @ � �

G- 92 � H H B%

C 
 � � G � H G5 H % � � � � � 
 � A 82 82 G G- �2 9 H2 
 � @ 5 �

G 92 � H H B%

C 
 � � G � H G 0 H % � � � � � 
 � A 82 82 G G- �2 9 H2 
 � 8 � �

G 92 � H H B%

C 
 � � G � H G< H % � � � � � 
 � A 82 82 G G- �2 - 9 H2 
 � 8 5 �

G- 92 � H H B%

C 
 � � G � H G 4 H % � � � � � 
 � A 82 82 G G @2 ; H2 
 � � 5 �

G ;2 - @ H H B%

C 
 � � G � H G � H % �� + �� � A� + �� A C 
 � � G� H G 8 H2 5 B � �� + �� A C 
 � � G� H G 0 H2 5 B B% 
 � @ 8 � � � � @ 8 � � 8 � �

C 
 � � G � H G ? H % �� + �� � A� + �� A C 
 � � G� H G � H2 5 B � �� + �� A C 
 � � G� H G 0 H2 5 B B% 
 � @ � 8 � � � @ � � � 8 � �

C 
 � � G � H G @ ; H% �� + �� � A� + �� A C 
 � � G � H G 8 H2 5 B � �� + �� A C 
 � � G� H G< H2 5 B B% 
 � @ 8 5 � � � @ 8 � � 8 5 �

C 
 � � G � H G @ @ H% �� + �� � A� + �� A C 
 � � G � H G5 H2 5 B � �� + �� A C 
 � � G� H G< H2 5 B B% 
 � @ 5 8 � � � @ 5 � � 8 5 �

C 
 � � G � H G @ 8 H% �� + �� � A� + �� A C 
 � � G � H G� H2 5 B � �� + �� A C 
 � � G� H G 4 H2 5 B B% 
 � @ � 5 � � � @ � � � � 5 �

C 
 � � G � H G @ � H% �� + �� � A� + �� A C 
 � � G � H G5 H2 5 B � �� + �� A C 
 � � G� H G 4 H2 5 B B% 
 � @ 5 � � � � @ 5 � � � 5 �

C 
 � � G � H G @ 5 H% �� + �� � A� + �� A C 
 � � G � H G 0 H2 5 B � �� + �� A C 
 � � G� H G 4 H2 5 B B% 
 � 8 � 5 � � � 8 � � � � 5 �
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C 
 � � G � H G @ 0 H% �� + �� � A� + �� A C 
 � � G � H G< H2 5 B � �� + �� A C 
 � � G� H G 4 H2 5 B B% 
 � 8 5 � � � � 8 5 � � � 5 �

C 
 � � G � H G @ < H% �� + �� � A� + �� A C 
 � � G � H G � H2 5 B � �� + �� A C 
 � � G� H G 4 H2 5 B B% 
 � @ 8 � 5 � � � @ 8 � � � � 5 �

C 
 � � G � H G @ 4 H% �� + �� � A� + �� A C 
 � � G � H G @ ; H2 5 B � �� + �� A C 
 � � G� H G 4 H2 5 B B% 
 � @ 8 5 � � � � @ 8 5 � � � 5 �

C 
 � � G � H G @ � H% �� + �� � A� + �� A C 
 � � G � H G ? H2 5 B � �� + �� A C 
 � � G� H G< H2 5 B B% 
 � @ � 8 5 � � � @ � 8 � � 8 5 �

C 
 � � G � H G @ ? H% �� + �� � A� + �� A C 
 � � G � H G @ 8 H2 5 B � �� + �� A C 
 � � G� H G< H2 5 B B% 
 � @ � 5 8 � � � @ � 5 � � 8 5 �

C 
 � � G � H G 8 ; H% �� + �� � A� + �� A C 
 � � G � H G @ @ H2 5 B � �� + �� A C 
 � � G� H G 0 H2 5 B B% 
 � @ 5 8 � � � � @ 5 8 � � 8 � �

C 
 � � G � H G 8 @ H% �� + �� � A� + �� A C 
 � � G � H G @ � H2 5 B � �� + �� A C 
 � � G� H G 0 H2 5 B B% 
 � @ 5 � 8 � � � @ 5 � � � 8 � �

C 
 � � G � H G 8 8 H% �� + �� � A� + �� A C 
 � � G � H G 8 H2 5 B � �� + �� A C 
 � � G� H G 4 H2 5 B B% 
 � @ 8 � � � 5 �

C 
 � � G � H G 8 � H% �� + �� � A� + �� A C 
 � � G � H G� H2 5 B � �� + �� A C 
 � � G� H G< H2 5 B B% 
 � @ � � � 8 5 �

C 
 � � G � H G 8 5 H% �� + �� � A� + �� A C 
 � � G � H G5 H2 5 B � �� + �� A C 
 � � G� H G 0 H2 5 B B% 
 � @ 5 � � 8 � �


 
5 � � 
 � �� �

� � 9� � G5 H% � � @%

C 
 � � G5 H G @ H % � � � � � 
 � A �2 �2 G G @2 ;2 ; H2 
 
 #

G ;2 @2 ; H2

G ;2 ;2 @ H H B%

C 
 � � G5 H G 8 H % � � � � � 
 � A �2 �2 G G- @2 ;2 ; H2 
 � @ 8 �

G ;2 ;2 @ H2

G ;2 @2 ; H H B%

C 
 � � G5 H G� H % � � � � � 
 � A �2 �2 G G ;2 ;2 @ H2 
 � @ � �

G ;2 - @2 ; H2

G @2 ;2 ; H H B%
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C 
 � � G5 H G5 H % � � � � � 
 � A �2 �2 G G ;2 @2 ; H2 
 � @ 5 �

G @2 ;2 ; H2

G ;2 ;2 - @ H H B%

C 
 � � G5 H G 0 H % � � � � � 
 � A �2 �2 G G ;2 - @2 ; H2 
 � 8 � �

G- @2 ;2 ; H2

G ;2 ;2 - @ H H B%

C 
 � � G5 H G< H % � � � � � 
 � A �2 �2 G G ;2 ;2 - @ H2 
 � 8 5 �

G ;2 - @2 ; H2

G- @2 ;2 ; H H B%

C 
 � � G5 H G 4 H % � � � � � 
 � A �2 �2 G G- @2 ;2 ; H2 
 � � 5 �

G ;2 ;2 - @ H2

G ;2 - @2 ; H H B%

C 
 � � G5 H G � H % �� + �� � A� + �� A C 
 � � G5 H G 8 H2 5 B � �� + �� A C 
 � � G5 H G 0 H2 5 B B% 
 � @ 8 � � � � @ 8 � � 8 � �

C 
 � � G5 H G ? H % �� + �� � A� + �� A C 
 � � G5 H G � H2 5 B � �� + �� A C 
 � � G5 H G 0 H2 5 B B% 
 � @ � 8 � � � @ � � � 8 � �

C 
 � � G5 H G @ ; H% �� + �� � A� + �� A C 
 � � G5 H G 8 H2 5 B � �� + �� A C 
 � � G5 H G< H2 5 B B% 
 � @ 8 5 � � � @ 8 � � 8 5 �

C 
 � � G5 H G @ @ H% �� + �� � A� + �� A C 
 � � G5 H G5 H2 5 B � �� + �� A C 
 � � G5 H G< H2 5 B B% 
 � @ 5 8 � � � @ 5 � � 8 5 �

C 
 � � G5 H G @ 8 H% �� + �� � A� + �� A C 
 � � G5 H G� H2 5 B � �� + �� A C 
 � � G5 H G 4 H2 5 B B% 
 � @ � 5 � � � @ � � � � 5 �

C 
 � � G5 H G @ � H% �� + �� � A� + �� A C 
 � � G5 H G5 H2 5 B � �� + �� A C 
 � � G5 H G 4 H2 5 B B% 
 � @ 5 � � � � @ 5 � � � 5 �

C 
 � � G5 H G @ 5 H% �� + �� � A� + �� A C 
 � � G5 H G 0 H2 5 B � �� + �� A C 
 � � G5 H G 4 H2 5 B B% 
 � 8 � 5 � � � 8 � � � � 5 �

C 
 � � G5 H G @ 0 H% �� + �� � A� + �� A C 
 � � G5 H G< H2 5 B � �� + �� A C 
 � � G5 H G 4 H2 5 B B% 
 � 8 5 � � � � 8 5 � � � 5 �

C 
 � � G5 H G @ < H% �� + �� � A� + �� A C 
 � � G5 H G � H2 5 B � �� + �� A C 
 � � G5 H G 4 H2 5 B B% 
 � @ 8 � 5 � � � @ 8 � � � � 5 �
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C 
 � � G5 H G @ 4 H% �� + �� � A� + �� A C 
 � � G5 H G @ ; H2 5 B � �� + �� A C 
 � � G5 H G 4 H2 5 B B% 
 � @ 8 5 � � � � @ 8 5 � � � 5 �

C 
 � � G5 H G @ � H% �� + �� � A� + �� A C 
 � � G5 H G ? H2 5 B � �� + �� A C 
 � � G5 H G< H2 5 B B% 
 � @ � 8 5 � � � @ � 8 � � 8 5 �

C 
 � � G5 H G @ ? H% �� + �� � A� + �� A C 
 � � G5 H G @ 8 H2 5 B � �� + �� A C 
 � � G5 H G< H2 5 B B% 
 � @ � 5 8 � � � @ � 5 � � 8 5 �

C 
 � � G5 H G 8 ; H% �� + �� � A� + �� A C 
 � � G5 H G @ @ H2 5 B � �� + �� A C 
 � � G5 H G 0 H2 5 B B% 
 � @ 5 8 � � � � @ 5 8 � � 8 � �

C 
 � � G5 H G 8 @ H% �� + �� � A� + �� A C 
 � � G5 H G @ � H2 5 B � �� + �� A C 
 � � G5 H G 0 H2 5 B B% 
 � @ 5 � 8 � � � @ 5 � � � 8 � �

C 
 � � G5 H G 8 8 H% �� + �� � A� + �� A C 
 � � G5 H G 8 H2 5 B � �� + �� A C 
 � � G5 H G 4 H2 5 B B% 
 � @ 8 � � � 5 �

C 
 � � G5 H G 8 � H% �� + �� � A� + �� A C 
 � � G5 H G� H2 5 B � �� + �� A C 
 � � G5 H G< H2 5 B B% 
 � @ � � � 8 5 �

C 
 � � G5 H G 8 5 H% �� + �� � A� + �� A C 
 � � G5 H G5 H2 5 B � �� + �� A C 
 � � G5 H G 0 H2 5 B B% 
 � @ 5 � � 8 � �


 
 0 � � 
 � �� �

� � 9� � G 0 H% � � 8%

C 
 � � G 0 H G @ H % � � � � � 
 � A �2 �2 G G @2 ;2 ; H2 
 
 #

G ;2 @2 ; H2

G ;2 ;2 @ H H B%

C 
 � � G 0 H G 8 H % � � � � � 
 � A �2 �2 G G @2 ;2 ; H2 
 � @ 8 �

G ;2 ;2 - @ H2

G ;2 - @2 ; H H B%

C 
 � � G 0 H G� H % � � � � � 
 � A �2 �2 G G ;2 ;2 - @ H2 
 � @ � �

G ;2 @2 ; H2

G- @2 ;2 ; H H B%

C 
 � � G 0 H G5 H % � � � � � 
 � A �2 �2 G G ;2 - @2 ; H2 
 � @ 5 �

G- @2 ;2 ; H2

ØlÛ

Page 68 of 107

URL: http://mc.manuscriptcentral.com/tandf/tmph

Molecular Physics

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only
G ;2 ;2 @ H H B%

C 
 � � G 0 H G 0 H % � � � � � 
 � A �2 �2 G G ;2 @2 ; H2 
 � 8 � �

G @2 ;2 ; H2

G ;2 ;2 @ H H B%

C 
 � � G 0 H G< H % � � � � � 
 � A �2 �2 G G ;2 ;2 @ H2 
 � 8 5 �

G ;2 @2 ; H2

G @2 ;2 ; H H B%

C 
 � � G 0 H G 4 H % � � � � � 
 � A �2 �2 G G @2 ;2 ; H2 
 � � 5 �

G ;2 ;2 @ H2

G ;2 @2 ; H H B%

C 
 � � G 0 H G � H % �� + �� � A� + �� A C 
 � � G 0 H G 8 H2 5 B � �� + �� A C 
 � � G 0 H G 0 H2 5 B B% 
 � @ 8 � � � � @ 8 � � 8 � �

C 
 � � G 0 H G ? H % �� + �� � A� + �� A C 
 � � G 0 H G � H2 5 B � �� + �� A C 
 � � G 0 H G 0 H2 5 B B% 
 � @ � 8 � � � @ � � � 8 � �

C 
 � � G 0 H G @ ; H% �� + �� � A� + �� A C 
 � � G 0 H G 8 H2 5 B � �� + �� A C 
 � � G 0 H G< H2 5 B B% 
 � @ 8 5 � � � @ 8 � � 8 5 �

C 
 � � G 0 H G @ @ H% �� + �� � A� + �� A C 
 � � G 0 H G5 H2 5 B � �� + �� A C 
 � � G 0 H G< H2 5 B B% 
 � @ 5 8 � � � @ 5 � � 8 5 �

C 
 � � G 0 H G @ 8 H% �� + �� � A� + �� A C 
 � � G 0 H G� H2 5 B � �� + �� A C 
 � � G 0 H G 4 H2 5 B B% 
 � @ � 5 � � � @ � � � � 5 �

C 
 � � G 0 H G @ � H% �� + �� � A� + �� A C 
 � � G 0 H G5 H2 5 B � �� + �� A C 
 � � G 0 H G 4 H2 5 B B% 
 � @ 5 � � � � @ 5 � � � 5 �

C 
 � � G 0 H G @ 5 H% �� + �� � A� + �� A C 
 � � G 0 H G 0 H2 5 B � �� + �� A C 
 � � G 0 H G 4 H2 5 B B% 
 � 8 � 5 � � � 8 � � � � 5 �

C 
 � � G 0 H G @ 0 H% �� + �� � A� + �� A C 
 � � G 0 H G< H2 5 B � �� + �� A C 
 � � G 0 H G 4 H2 5 B B% 
 � 8 5 � � � � 8 5 � � � 5 �

C 
 � � G 0 H G @ < H% �� + �� � A� + �� A C 
 � � G 0 H G � H2 5 B � �� + �� A C 
 � � G 0 H G 4 H2 5 B B% 
 � @ 8 � 5 � � � @ 8 � � � � 5 �

C 
 � � G 0 H G @ 4 H% �� + �� � A� + �� A C 
 � � G 0 H G @ ; H2 5 B � �� + �� A C 
 � � G 0 H G 4 H2 5 B B% 
 � @ 8 5 � � � � @ 8 5 � � � 5 �

C 
 � � G 0 H G @ � H% �� + �� � A� + �� A C 
 � � G 0 H G ? H2 5 B � �� + �� A C 
 � � G 0 H G< H2 5 B B% 
 � @ � 8 5 � � � @ � 8 � � 8 5 �
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C 
 � � G 0 H G @ ? H% �� + �� � A� + �� A C 
 � � G 0 H G @ 8 H2 5 B � �� + �� A C 
 � � G 0 H G< H2 5 B B% 
 � @ � 5 8 � � � @ � 5 � � 8 5 �

C 
 � � G 0 H G 8 ; H% �� + �� � A� + �� A C 
 � � G 0 H G @ @ H2 5 B � �� + �� A C 
 � � G 0 H G 0 H2 5 B B% 
 � @ 5 8 � � � � @ 5 8 � � 8 � �

C 
 � � G 0 H G 8 @ H% �� + �� � A� + �� A C 
 � � G 0 H G @ � H2 5 B � �� + �� A C 
 � � G 0 H G 0 H2 5 B B% 
 � @ 5 � 8 � � � @ 5 � � � 8 � �

C 
 � � G 0 H G 8 8 H% �� + �� � A� + �� A C 
 � � G 0 H G 8 H2 5 B � �� + �� A C 
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