The irreps of SOq

Branching Rules for Fy — SOq

The irreps of F, are all real and are enclosed in curved brackets.

are likewise all real and are enclosed in square brackets.
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Branching Rules for F; — SO3 x G
The representations of SO3 are enclosed in square brackets and those of G5 in curved

brackets. The labels (A1 A;) for (G2 are based on the maximal SUs subgroup. The correspond-

ing Racah labels (ujus)may be found by the relationship

UZIAQ

ur = Ay — Ag,

[21(0) + [1](1)

503 X G2

(1)

Fy

[B1(1) + [3](0) + [2](21) + [21(1) + [1](2) + [1)(1) + [1](0) + [0](1)

(5;1)

[41€0) + [3](1) + [2](2) + [20(1) + [2](0) + [1](21) + [1](1) + [0](2) + [0](0)

—~

—t

~—

— =)

o~
— —t

=~ I_I

o = —~

N

e

N e
~—



— 2
=
— \n_lu/
_4|_\l/ /‘HA\
= -=
mmmM+ 2 3
~t .|__|_\l/ —
wwmmw D S
ﬂm+nm Hm>mm
)m®@+ )mmm+ &
03KH) a K[) =
— 2[3 (+232 =
%HHQUK ﬂUﬂLjW i) = &
+@)Hw +@+UN HM@U)M =
)Kﬂ = + \l/.Q|u_\A|1/mu\+ - .Q|U_K.”_\ﬂ\+ =
23K() ONK] K[QP] =
WHDMM M+pm@ w+[5ua H@m
[)++W ﬂ)++m 2®H+4K OMK
H@ﬂ)[ +ﬂn>[ Hmm@wm =55
1W4m+ )K4M+ @[ﬂﬂ@ + X
/nM\QK.m_\Aﬁ/ @BK(U .|_+_|__|:|_ +\h/) =
+0)H+ +w)Hw HMMUHM SE+ %Hm))
nwmua mwmmw mgmmmz ) +5ummm
@3BMM KQﬂPM KH+PM+ U@@ @HWPMK 5
N — —_— —
WH+4M %H+2W w@)Hﬂ@ WKU Kﬂ+%ﬂm = ~5
+@UH+ +O)H+ +MW)+W HPQ bM$)++ [mﬂ@ =
)MW@U UMWO% @4B@$H ++H HMKMQ) HWWM@@@
@4[]( 33] ]+5ﬂ( ))1 - BK(l 1[11“]]
= Gy < [WW ﬁ)+NHU @@@ 3+4PH@ K2+1PUU
HHH+4 mww+m +mn+ﬂ@ wmm W@+6ﬂm mwm+u S~
— &~ = = T ~ ~ —
)@@U+ +MO%+ U4@U+w +++ +HUHU+ +OM$)m+m &
1.|_.Q|u_2\l/ )4.Q|u_(\l/ @.&.&.3”2 \l/\l/\l/ 2344 )M_M_Kl()( -
G6[4]] = 5@] 5+4]( 3“4 m+3ﬂ]1 (61[(UK[ X
[2 pl 6+ 71 — p]) (3() - [[14 = = o 13 ™~ —
x+++3ﬂ = i +$+5U1 M[HO WU5 =S £ ++[+[ = )
3))\h/+ +\h/mﬂ/+ )(\omxn_uooﬂl\ [n_u[.m_ 3+++_m_ 3mﬂx))6)BH )m_\om/M\QQ\
0232 + )Q(UIT 2.A|1_( n_u.m_ IT\I/IT[ +K)U nT(llnva\ - 1.&.“]%\ﬂ_
S]]]Qul (.A|1_B22 ]2 B4\l/ \l//l\\l/nT 1[(“1\2) )5 (()2)] ) [523
WHBKQ @[4“( ©, 2K1+ Mﬂu) (33]40 1ﬂﬂ]@[1m @+5 ERal)
o +++3H s =5 ﬂzP@ = +2DH =x 3ﬂ+M 22+))+(4
+q ))U++ U@UHUW [+2M Hm)++ﬂ MU+HHUUH +KUQ@UMK
+ @@@)) @ﬂ@1+m +U+ )(u))+ +@$)+(91 @B@KQQQW
wwmwm wmmmn+ @@@H @MMW@U )Mﬂ@)mwm memﬂMHw
n_u_m_l nTnT 2K1 b[pk o, P[H_ — 6[(1(4 nT) + 4)
T UUH+U® +++w +@H+HM m)+QM+M+ )WHU@HMW)
+ @M@)+M U$)+ UM@))+ +@UH+%8® mb@@ﬂ@ﬂmw
_|__|:|_40+ (](1 (2]]“2 1_@“4 2)] 6+_|_B9_|_++_|_
+BWK) MBﬂM W+BBPMU @3Hkmﬂmw ﬂ)+++8))+
IT_H_ \l/ln_un_u \I/KO\I/IT P~ 21|T|T |T_|_1 )]45]1.“..”“
+ 3@)) @BK1%+ +3® +Un4 @BKKB@[ =
Wﬂ@w ﬂ4MWMUH UWM%®@+W K5w[mﬂ2ﬂ2
[[ﬂ( [+2[P@2 ([HMKﬂ)[ s T H+1+
+[m +)+78]K ﬂ5 ]3[42 )+ +1®K)
|_|_|_ \l//nM\\l/n_unT_H:m_ [nTnTB_M_HKIT n_uﬂ)\nm/\h/n_u(_u_né
+ 1]1) ¥ +))3 = )(2( H?K
WBK@U++ )1@+++ﬂ2 OMMMW®[+W
[3 _A|1:|_2\|/ /nM\/AI_.A\K)U) /AI_.A\\I/ .ﬂ_[M_QQU(IT =
3( ~ ]] 3+]0 [2[ [] —
+6_|:|_31 _H_Q(( = 92)2+
+82(2 _w_b 5.|_.|_\|/_m:|_ ++2+ [1(
+MMK 3K$PM+W ))+)+3®HU
+4W +)+B 0()+ 22)@).7]%2
T UQ) 1H2 KMQM@)U =
KKK@%U+WK +[ﬂ7ﬂK)U2
WHMNW@)[M )+HH+P&@+
=, 1\!/ —
+3_m:m@++ 20)@)5“1\?&/
4H() 7%“%@) 2
+1_|_.|_2 [l 0]2+ =
|T3_H_K n_un_u_m_lBAl\l/nTnA
TEE ))++1ww@+
|T5 1/&\))1[.%])
+ @mul+4ﬂum
MﬂMWQH+7M
+5HWM)HW
+wﬂMMm
+PPK)
+8UM~
+9]
N



—
- —_ —_
—
~ Sz S - = =
~— ~~ — —_ —_ e = S
= 0~ w s — ~ T oS — N N
—_—— TN == 4+ &~ = d He—oaon o= S8+
+ oD —o= — =N e T 345+04)[1
TR ma s S Stz N e == ==
xTES++ G oSS STy Tod4nm TREFES4+T=4+ =
S+ SINYs e+ i+t SHAZEOSTEW
+ o NN == —~+ o N TN _m_45+.o\|u_++_|_)
—e == o o~ TR oD NN = == T T 0o
Ne) Sy = N N\ O N [V F I Ten) l_l —_— T~ ~H
Nl In RN —_— s Yo [\ [\ o~ 0y~
p— —_
O B S I — 4+ O = DT == =g =Ny ==
T T = ™ T oalo=—om= +TE e T e —
0, —_ &, =nPICH
\&/3.A|1:m_++_u_+ =0T m RSy +_m_ Sem TS A=
— O < o~ —_ = e Vo) — N o Lo N
oo =mRma= o+ 8 = o9 ===Z oI =a
TEIFTILss =25 golizzi=f tenratTroCs
STEZIZO4T f22miks T2EmTerS et Tl TYaSE
o+ TR — t+ + LN SN T+t +FS =T+ 5 S T+
sotrzitess Z5iv+ eRiicostr Efigefizsort
— — T —
NESSRIRCSE Z4Zon m+soziso YZEEZRSRIRER
— — — — — —_—
T e B o N L P CHL ~ym P n_u.m_bl( o
I8 80— Toius s od = SSe—mt  oos
THFE 4w+ + TETRE SRR+ T+S IV 4+ HFSITTS
N — —~r — BJ - —_
= = = = _m_n_u.”_\@ﬂ\ AN O ==X == DT ="
teIiosone=o + @ n_uﬂxAl..A\.Aﬂ__m_P_H_Ml\ Umbﬂ_/@\n_u_muum
~—~ —— — ~—~ — — —
Nf T O™ PR T A= = 346+B — TLen &
— Ve

— I~
lea=f==0 tg=0=2 lo====== LoEEebmeDs
SLETERRES Llrm=T S=ShEsma—— onos=s-SZSoo
LN = cLel e ™ GRS gati S N O e e e NPT R YR~y -~ 0~ S
= =© Tmx A= -NRFOLR O e S A I achE S
i~ + T ++ == + = 0 ++ 7 -+ + =
EXc+o++ 11 ET++1 E+++++++ 2+ 7420747
TN (D S T LD S N S H S S e P Rl Yo I TN S e e e T e ) T <A
LT TS oS AP FASN S, NOWB I TN —m
Nl ~OGFwe TN Dr BN OoO NS SN O NS o &
e o o L o) R
—
N —~
e} — ™
. e ~~ — —
@ = = =
~— ~— ~— ~—



S— Py
. 3U)U o
— %1533@“ — =)
=~ 3(1 "~ \nﬂ/ — - fhamatif
o= ™ Qe - ™ N -
ﬂ(b][._.p S N =2 == + = T= -
[6J0H+)7++]( —_ RGN o B T~ S 2d =
\h/+)+5r3);(u\( O e +H++.|_l\)_m_ + ==~ K565B1 o~ = = 4 ™
Z o~ Koo4.|_1+ i~ Lo w —~ 0,10 e 4 T = Rc) - b43[)3\h/6
SORSETSRIEZ TSSo Y RETEY ﬂ8ﬂ+K7)+H+W W)U9(HBMQ4K
QQKKQ N Rl 1+[2\)(ﬂ+m+ K+1UH+2)HU[ 245+H++(+KWU
[b_4|_+\l/6++0 4\!/|T.|_42_|_\l/ — T~ +53 NeJiap) 26 +.|.(K)5 ~ 1|_|3
]23)](\[4]]) 4 =i oo © — O 10 o XLt = ())543,[)p —
_w_((133(111 — \Qlu/ 21|_|.|_l 3[[I_I(_|_6\|/ — = 7121([927)[
SRR O R SEtE=Z==oy D =+ 2H1()M+2 SR TS AT ETE =)
+66%++0++m TOlH%ﬂﬂ4+1 R =t o o+ +6ﬂ-ﬂ)+ﬂ+“+f
—_ —_— = ((7][[( ™ ™ —~— N fem T+ [[110)[ — —~
= > 422 00 +_|_+ NS +(4_H_+2 e B — o) moowN
@UU+K$)MK+ + e I+ EeT )@M3)%+Pmﬂ4 4++]-[(+M+H
[K(4[444_ﬂ4 S ~tm Zm Tt QO _ﬂ_._.QB_lQH_ = 7@094._.[11@/0)
26[5(41(]+1K SO Zaagn T Z =t m(]9$+[+ﬂ [(]K.r()%@?(]lﬂ
+484++p s Wq/@442p@+( [\)+(H+[)+)+ +=e L FZ =,=1t=
— T~ = ™ O == 9()@ m Dol =5 — = —~' 37(+p —
+ + T = = + Nl >+ T =2 T IlsT = ”m o P iy NG — = N
e = +(1+ S T4 == + == ) =3 ™~ < — [4+1+(
sl Ttz Ix SRR =, TN » L Ne = — +)5+4 o=
lagllac) — ™8R ™~ —+ N N —~ + = N ST 2 — — 2, T Lo -
RIS oTEANST Nt L +ER =t 1ﬂ5+)B)7H%MM ﬂ%Ko®1$2]m[+
+ = o ~ = i 1[() — — + 1(|_|.|_( =5 + =, - T = e — ~
e +EETZTEEES S PETERIED BN
(U1+U®)@H+ 1+%+B+1HUM +QM91®2K6MUU K+ﬂ3)Hu+)+mW
L — —~ — — — ~—
S T SREELTE AT 2[K++B+PMU%K B@KMM%K@M%K+
SEERTESEEE So+gissiis §TElisgETses PSSELTESRESES
e +H++2+ =S HWK4(]HP@(]W [4)5(])$)®)++ @+++3U =21 ==
+4(.|(.|:|_5.|_()) P PSR P + = _|_+24_|:|_0 ]]555(4 "=
1@[5@%[ﬂ115( +(1Q®(4)UM o, T o $9+1[7 1%[63%13@@@4((
L e [rwmp N oYy —_——
[ 2]4.”1_026(] NS o — —_ e 4)1+1 PN
5[[1[7KH_W 1,KO5H2B5/]()OU _B_\l/\l/\h/n_uoo \l/nTnTnT r)
— i 26(05%\0(?2(\]2 o~ e < =t = — T+ +
— N === +(((\/4)())1
~N O = — .ﬂ_]]3[5]203))
el \Qlu/ O e O = 34((21
[[[(1]([(]]52
35.m..m:u_y\(
o O

Gl
—
S raaZtnisiisy
— ~— -t —
32“(]]”\(](02 e
OK6H%H3$[]KK I O
S[++++%H142ﬂ @WWKQ[WKKW HWU@M$312+
+ + + + .&_3[_H__ﬂ_m[_p_u_0 1]“.&:”1_6“5()0) Lo
X, + + S = < o 3W6[[(3K]5]3 A
+++ + > M2[01][2P(1( TIRESZRE
++ + 8+%H1B%45Hﬂm MWK((W@(@“@))
= iR ivoy [Wﬂ][]ﬂ(] — ™
FHFIEFRT WHgﬂmmﬂﬂmmkmw
Lo+ + 4+ + + BREFET
TEFTETE
+ + +



(1
) + [6](52)
0](0)
2

.ﬂ_\h/ —
—E 52
—
22(46]
W)M+BN)@
+@+)++MM) ~
/nu\ 3]]33+[2)
ﬂ+KHHK+)2@O —~
ﬂUm%Hm)ﬂ+WM =z —
HM+UU+MDM+H [@W@ =
3%)5( 26])2 +(Kﬂ i~
(QMK])[ 16( ]5[%“)
+$H2+BH@+[5 M+)H$2K =
)( +)31])++ m)13Q+D%H
1@”)2+@P@)) 21KK U96M -
QNMMK)ﬂSKm@ +@BH+(+K = =
= ](Hl[ 1(] ]27)$)U+( «
gnﬂﬂlmwmmﬂz m+)kam+@m S22 = 2
[2 — o o, _|_\l/.|_ .|_( —
H@.T.THSGK))H W%KMQ)?H%U.T +mm = Z
1@%)1+KP®11 55( « (5) )5[)1 = =
4%4&@)P2HK3 +KMM+K+H+1 D) 321UB =
— K(]Q 1[UK )b S%BU[)@ ﬂ++m+58 =
WHwaMHH+5m W+H+®mM+mM ﬂUUM)W+)%
+42+ B04U+ W)1)]+ﬂ$K2 +@4 m[%@ =
)M+)H3wu5a+ +ummm)mwu+ )mwwuguﬂwﬂm D
@m)13+[pﬂ() ]5] — ]7) 1[[34+B[2U6) =
[)K[[5)+26W ot )$2+)( = +]15 )P+[( +m —
)4 + B]l ™~ = ]0][ T 3)( — 34 o™
1(+ + 34ﬂ)+ +(@1$+2(1 +]M+®/[1]+4ﬂ4 o =
3@)))+[(51) )]]4[ [][+ W])(AIQP T = =
([221)7ﬂ_(21 1%.5”\ )4_&_2) )250]+(4)H(+ _m_n_ul[
S 55(1._.81 = ™ Y OB = +3] = 2704 + =
+)56HK2+26W = + %[1 —~ [)+ +6 )ﬂ++m )][)Ml =
3%4++1ﬂ$%)+ +mm)$+KOM M1)U$)®9%®+ = +4ﬂM)[
OHK)U++%M@$H )KK@[)PMUH U@MOM[@ﬂ+MK) WH@W[2@+
s]mwz) e Mm5(+1 DR 445]]+][)]11 2M[++H%
BQ](4)+D2H4 — N 3+ o — [b4)B63U[4 +(43 =
+ﬂﬂﬂmm+w7m Hm+3mmm)%m H)H+mw1)M++M wwzwmeﬂm
+3B51\)+ 16(\) Qﬂ] 2((2) Jo= 1(+ [)1@[4@.7
+8K(m 4[ﬂm++ﬂ[ﬂ)) 4@]K2+1ﬂ+5ﬂ) 13]2 ==
+pﬂ(\) KB[(\)\) 93@0 K[BwAl)o(o\[)K[Q +Q\(B++U1
[Hm 7+2ﬂ04++ == 7228KO]+1U64 )]ﬂ )2@
= )31)53(25+ )11) 6.&. 22 ) +5.|_.|_
+ @MM2++ﬂKM)H @@Mn+++ﬂ5%ﬂ [&)KPD@H
]m]5) [DU12 ]]6“@))pl5u+ +(M3 +H4
(1+ ~ ~ 2[] = +] P b4 )2]
+HMMH)++WW +++4HM$+®D1K1 @2ﬂ+$@+w
+ﬂ$%)) = )))++7H)(3+WK S ﬂﬁﬂ)+
+7]]5) 3@(3)++6[ 1+3 1)(@23)
ITPQ(Q) /I\.|_.|_(1\l/ (5)2) 1.|_ (2
SR H)H+%Hﬂ)ﬂu6mw m2ﬂ$w6+ﬂ
+2 1@1)+103K++2m m++6Bﬂ)+
+ 4]21 1/~”\2\l/\l/ o (2[1
M7K3)+ ][3@+ +®)$ 34U
8%6(2)+p16])+ (2[++(5
+3[]22++H751 ([] 2)[]
+94(4 = Ld = 4)(42m
+8[.0\|U_/AH\)12[ +1+_A|1_22mﬂ/)
+Hﬂﬂ@@+3 UM) ++5m
+ﬂﬂﬂﬂ+ 4]MH))KK
+HNKW WHWKWH+[
+mm +)+HBM$H
+ + @M%+32@M
B%NK&%[W
[HK4++
3BK
++3pmn
+2WK
+[D
=
I_I

nﬁ)
=t

=



Symmetrized Powers of the Adjoint Irrep (11) of F}

(1) ®{2} = (0) +(2) + (2)
)+ (

(1)@ {17} = (1%) + (217)

(1)@ {3} = (3% + 31 + (21%) + (s; 1) + (1)
(11) @ {21} = (321) 4 (31) 4 (5;2) 4+ (2%) + (21%) + (2) + 2(1%)
(11) @ {13} = (313) + (2%) + (21%) + (2) + (0)

47) 4 (42) + (4) + (321) + (313) + (s;21)

52) + 2(2%) +2(2) + (1) + (0)

431) + (42) + (413 + (55 31) + (5;3) + (3%)

321) + (31%) + 3(31) + (5;21) + 2(s;2) + 2(2°)
)+ (21) +2(2) + (5;1) + 2(17)

(11) © {4}

(11) ® {31}

(11) @ {22} = (42%) 4 (42) + (4) + (s;31) + (321) 4+ 2(31%) + (31)
+(3) + (55 21) + (5;2) + 3(2%) + (21%) + 3(2) + 2(0)

(11) @ {217} = (421%) 4 (41%) + (5;31) + (53 3) + (3%) + 2(321)
+ (31%) + (317) + 3(31) + 2(s; 2) + (2%) + 4(217)
+(2) + (s;1) + 3(1%)

(11) @ {1} = (413) 4 (321) + (313) 4 (31) + (5;2) + (2%) + (2) + (1%)



Symmetrised Powers of the Adjoint Irrep of Fg

(2:0)@ {2} =(4:0)+(2:21%) +(0:0)

2:0)0{1"}=(3:1%)+(2:0)
(2:000{3}=(6:0)+“:21H+ 313+ (2:21H+(2:0)

(2:00{21} =61+ @ 21+ @:0)+ B2+ B:21)+(3:1%) +(2:21H +(2:0)
(2:000{1?} =4:221) 4+ (4:0)+(3:1%)+(2:21") +(0:0)

(2:0)@ {4} =(8:0)+ (6:21%) + (5:17) 4+ (4:42%) + (4: 2°1%) + (4 : 21*) +2(4: 0) + (3 : 2*1)
+(3:21)+2(2:21*) +(2:0)+(0:0)

(2:0)@ {31} =(7T: 13+ (6:21") + (6: 0) + (5:3221%) + (5: 2*1) + (5 : 21) + 2(5 : 1°) + (4 : 3727)
+(4:31%) 4 (4:221%) +4(4 21 +2(4:0) +2(3: 2% 1) + 2(3 : 21) +4(3 : 1P) + 3(2: 21*) +2(2: 0)

(2:002{27}=(6:2%)+(6:21") + (5:2*1) + (5 :21) + (5 : 1%) + (4 : 42%) + 2(4 : 2°1%) + 2(4 : 21*%)
+3(4:0)+(3:3)+(3:3)+(3:2*1) +(3:21)+(3:1°) +3(2:21*) + 2(0: 0)

(2:0)@ {217} = (6 :221%) + (6 : 0) + (5: 32%1%) + (5: 2*1) + (5 : 21) + 2(5 : 1) + (4 : 372%) + (4 : 317)
+2(4:221%) +3(4: 21+ (4:0) +2(3:2*1) +2(3: 21) + 4(3: 13) +2(2: 21%) + 3(2: 0)

(2:000{1*} =(:31%)+(5:32%) + 5 1P) + (4:221) + (4: 21" + (4:0) + (3:2*1) + (3 : 21)
+(2:21% 4+ (2:0)



Branching Rules for Fs — I}
The irreps of Iy are all real. Thus the decompositions for contragradient partners

of Fs are the same and we only list the decompositions for those irreps of Fs; that have

precendence in reverse lexical ordering of their partition labels.
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1 13)

:21)

1 241)

1 213)

1 2213)

: 35)

:31%)

Branching Rules for Es — U; x SOqg

The representations of U; are enclosed in curly brackets and normalised to integers
while those of SO, are enclosed in square brackets.

U1 X 5010
{231

{4}[0]

{3}[s; 0]+
{4}[2]

+ {-—83}[0]
{83[0]

+ {—4}[2]
{43[17]

+ {—5}[s; 0]+
{5}[s; 0]

+ {—4}[17]
{63[1]

+ {0}[17]
{5}s; 14

+ - 1}s: 174
+ {—4}[0]
{73s; 014

+ {1}[s; 1+
+ {-2}[1]
{63[1°]

+ {03[17]

+ {=6}[1°]
{63[21]

+ {0}[217]

+ 2{-3}[s; 1]+
+ {-9}[s; 0]+
{93}[s; 0]

+ 2{3}[s; 1]-
+ {03[17]

+ {—6}[21]
{7}s:1]-

+ {1}[s;2]-

+ {—2}[217]
+ {=5}s; 17+
{83[17]

+ {2}[21]

+ {=1}s: 1°]-
+ {—4}[2]
{63[3]

+ {=3}s; 14
{12 }[0]

+ {3}[s;1]-
{8}[2]

+ {2}[21]

+ {-1}s: 1]+
+ {—4H17]

+ {-10 }[1]

+ {—1}{s; 0]+
+ {1}[s; 0]
+ {0}[17]

+ {1}s; 1]+

+ {5}[s; 0]
+ {1}s; 1]+

+ {2}[17]

+ 2{0}[17]

+ {3}s; 2]+
+ {0}[2]
+ {=3}s;0]-

+ {6}[1°]-
+ {3}[s; 0]+
+ {0}[17]

+ {4}[212

+ {1}s; V)4
+ {—2}[21]
+ {—5}s; 1]-
+ {5}[s; 17]-
+ {2}[1°]-

+ {0}[21%]_
+ {5}[s; 2]
+ {2}[1°]4
+ {—1}s;1]-
+ {—4}[17]

+ {2}1]

+ {3)]s; 00+
+ {-3}[s: s
+ {2},

+ 2{—1}[s: 0]

+ {4}[17]
+ {=2}21]

+ {3}[s; 1]-
+ {=3}[s; 17]-

+ {3}[s; 174
+ {0}[17]
+ {-6}[1°]4

+ {6}[17]
+ {0}[21%_
+ {3} 2)-

+ {412]

+ {1}[s;17]-
+ {-2}[1°]+
+ {—5}[s; 0]+
+ {5}[s; 1]+
+ 2{2}[17]

+ 2{—1}[s; 1]=
+ {—4}[17]
+ {03217+
+ {—6}[1]

+ {6}[1°]-

+ {0}2]

+ {5}[s; 1]+
+ {2H1]

+ {—1}[s; 0]+
+ {—4}[0]

+ {—3}[s; 0]-
+ {—2}1]

+ {2}1]
+ {=2}[17]
+ {—1}s;1]-

+ {0}[2]

+ {=3}[s;0]-
+ {2}(17]

+ {—4}[17]

+ {4}[0]
+ {-2}[1"]-

+ {3}[s; 0]+
+ {3} 1]+

+ {3}[s; 1]~
+ {0}17]
+ {-6}[17]

+ {6}[1]
+ {0}[217]
+ {3} 17]-

+ {431

+ 2{1}[s; 1]+
+ 2{=2}[17]
+ {-—8}[17]
+ {5}[s; 0]

+ {=5}s; 0]+
+ {—1}s;1]-
+ {—2}1]

+ {—1}s; 0]+

+ {0}[17]
+ {=6}1]
+ {2}[1]
+ {-4}[17]

+ {1}]s; 17]-
+ {-2}[17]

+ {0}[217]
+ {=3}s;0]-

+ {0}[21%]4
+ {=3}[s; 1%+
+ {—6}1]

+ {3}[s; 1°]-
+ {0}[2]
+ {3} 1]+

+ {417
+ {1}]s;0]-
+ {-201

+ {2}[217]
+ {—1}s; 2]+
+ {—4}[217]

+ {=3}[s; %]+
+ {12 }[0]
+ {3}[s; 17]-
+ {—6}[3]
+ {2}[217]
+ {1} 14
+ {—4}[2]

+ {=7}s;0]-
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1 32%)

1%

: 25)

:21%)

. 2313)

:21%)

1]
i }1}[5; 11]]_
{—2}[2
i {—8}[2]
{6}[15]1r2]
{7Hs; g
+ {44 o
+ {1}[5,15]_
=2} T
i {_5}[5a
e
i ;{2}[13]

+ 2{—1}[s; 1]-

4
=41
?7}[% [25]+21]
Jﬁ 2}[2°1°]4
H {=21 ]4
jrr{ 8}[]]
{115}}[[5; 12]_
H E}[Ql]ah
H {=1}s; ;
i{—42}[21 _
{8}[52}1[5]; 1]+
H 5{2}[2}]2]
H {—1}[5,O]+
H 1=1}s; 2]+
: 2{—4}[1 L
N =10 }
j{1_10 }[13;12]
e 212]_
H {1}[5;.12]_
H 3{1}[5,21]
H {—2}[2
H 1=5}1 E
jrr {—8}[2
o
: ;{3}[3;1 I+
jrr {0}[2 ]4]
+ 3{0}[L

(=3} [55 1]

—6}[217]
i §—9}[5; 1]-

s; 212

5}[s; 13
i }Q}E]l ]
N }2—}1}[5;20]+
N {—4H17]
N {4}[31]2]
H {1}s; ] ]
N 1—2}H2 b,
+{ 5Hs;
i 1= 8}[] ]
8H
N }5}[5; %+
i?{?}[l _

+ {—1}[s; 7]

—4}[217]
H }5}[5;2]1]+
i {2}[317

{2}[1°]+ i,
+{ 1}[5212]
H {—43[2 9,
jrr{ T}s;

. 3]_
7o
i }4}[2.12]1_
+ {1}[s; $
+ 2{1}[5,[2
2{—2) 20
i {_5}[5a

I+
e

6}1[217]
H %HS;?H_
H 2{3}[5%]
H {0}[212]+
i 2{0}[1

+ {=3}[s; %4

+ {—6}[21]

; 0]+

+ {7}
HOJ

i ﬁ}[s;ﬂ]—

+ {2}

+ {3}[s; 0]+

+ {=3}[s; 17]-

4}[214]34_
H }1}[5; 11%'_
H {—2}[2
H {—2}[111
H {=8}1 2]]
i {5}[5;1]1
+ {2}]2

+ {—1}[s; 21]-

+ {-4}[2*]

+ {=7}s; 17]-

4}[214]5+
i }1}[5; 11]]+
+ {-2}[2

+ {=5}[s; %]+

—8}[0]

i }8}[12]. i
2{5][s;

jrr {2}[1]

+ {—1}[s; 17]-

~1)2
; }5}[5;2 A
r Pl
+ 2{2)]

+ {—1}[s; 1°]-

+ {—4[21%);

+ {=T}s; 17—

[s; 122]+
H ;H}[ﬂ]]
i {1}[5;3]:
+ {1}[s; o
+ 2{-2}

+ {5} 17]-

6}[21]
H }3}[5,2]0-54_
H 2{3}[511]
1{0}[21 _
+ {0}[0]

+ 2{-3}[s;1%]_

+ {-6}[1°]-

(214
: }1}[5;2]]_

{—2}[3. -
i {_5}[5a

2]
H i}i%[}[sz; 0]-
H {4}[21.]12]_
H 2{1}[5,1]
H {—2}[2 .
i 1=5}[s;

5}[s; 1]+
1}2}[ 4 q

{ 1}[81]
jrr{ 4}[21°

17
-
: ;}—[2}[1?+
i {=5}[s;1]_

{—11 }[s;0]-
_|_

90
i i?}ﬁ]l =
H éi}—l}[&]l]—
H {—7}[5;3? -
jrr {5}[5;21] +
+ {2}[2

52174
HE TR VTN

212]
i ?{—_71}1[}5[, 1]+

s; 12
Y
i ﬁ}[S; 11]2]—
{—2}[35]
H =211 1—2]+
i 1=5}[s;

6}[15]er1

H }3}[5;1 I+
H {0}[31]12]

H 2{0}[2 .
H {_3}[5a . 1]+
i {=6117]

1)[2
it 1
v (o ]
¥ ol

0]
* Bl |
H i?—[l}[s;z]l n
i {—4}[21

[2]
H éﬁ}[&%h
H {=231 .
i 2{_5}[5a

114
+ {5}[;13]
i }2—}1[}[5;21]_
i {—4}[31]

[s; 12]—
]
H {—1}[&.1]_
N 2{—1}[52]
N 2{—4}[10]
i {=7}s;0]-

[5;g]+
N ;L}l}[l ]3]
N {1}s; 121;:]_
N =22 3
N 2{—2}[11]
i {=5Hs:1]-
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: 27)

: 2%

1 221%)

:31)

: 342)

1 313)

: 3223)

(8127

+ {2)217]

+ {—1}[s 17
+ {—4}[217
+{-10 174
{10 )[1°)_

+ {4)21?)

+ {15174
+ {=2)219
+ {-8}[27
{9}[s: 1%

+ {6)17]

+ 2{3)[s; 124
+ {0}[27]

+ 2{0)[17]

+ 2{=3}[s; 1%,
+ {=6}[21]
{8}[31]

+ {2}[31%

+ {4}[217]

+ {1}[s; 217
+ {—2}[311]_
+ {—2}[21]
{93[s; 2]

+ {3}[s:3]-
+ {3}[s; 7]+

+ {0}[22 ‘]

+ {0}{17]

+ 2{=3}[s; 1°]4
+ {—6}[217]

+ {=9}[s; 7]+
{12 }[17]
1]

+
[\)
|~
(%)
—

+ {5}[s; 21]4
+ {2}[21]

+ {—1}[s; 174
+ {—4}1[2]

+ {6}[2%1]

+ {3}s: 2174
+ 2{3}[s; 1]-

+ {03217+
{0}

+ 2{-3}[s;1%]_
+ {-=6}[1°]+

+ {5}[s; 3]+

+ {2}
+ {1}

+ {10 }[1°]-

+ 2{7}[s; 1]-
)

+ 2{1}[s; 2]-

+ {—2}[317]

+ {—5}s; 3]-
+ {6}[317]

+ {3}s: 2174
+ {3}[s; 1]

+ 2{0}[21%]4
+ {=3}[s;21%]4
+ {=3}[s;17]-
+ {—6}[21]

+ {—9}s; 1]-
+ {9}[s; 17]-
+ {6}[21]

+ {3}[s; 21]-
+ 2{3}[s; 1]-
+ {0}[221]

+ {0}[17]

_ + {=3}s; 142

+ {-6}[217]

+ {5}[s; 17]-
+ {2}[1°]-

+ {—1}s; 1)
+ {—4}[17]

+ {01219

+ {—=3}[s;21%)_

+ 2{=3}[s; 1]+
+ {-6}[17]
+ {5}[s; 21]+
+ {2}[2°1%]4
+ 2{—1}[s; 2]
+ 2{—4}[21 ]
+ {=7}[s; 17]
+ {-10 }[ 13
+ {10 }[17]
+ {7}s; 0]+
+ {4}[17]
+ {1}[s; 1=
+ {—2}[3]

+ {-5}[s; 21]-
+ {6}[3]

+ {3}[s; 21]-
+ {0}[317]

+ 2{0}[212]

+ {=3}[s;21]4+
+ 2{=3}[s; 1]+
+ {=6}[1°]+
+ {—9}[s; 0]+
+ {9}s; 1]+

+ {6}[1°]-

+ {3}[s; 2]+

+ {3}[s; 0]+

+ 2{0}[214]

+
+
+
]

+ {-2}[317_
+ {—b}[s;21]-

+ {5}[s;2]-
+ {2} [217]
+ {=1}ss 14
+ {—4}[217]
+ {=THs; 1]+
+ {-10 }1]
+ {10 }[1]

+ {4}[2%1%]_
+ {43[17]

+ {1}s; 17
+ {—2}[2213]_
+ {-—5}s; 204
+ {6}[217]

+ 2{3}[s; 2]+
+ {0}[31]

+ {0}[2]

+ {-3}[s:2]-
+ {=3}[s; 0]
+ 2{-6}[1°]

+ {=12 13
+ {9}[s; 0]

+ 2{6}[1°]

+ {3} [s; 1°]-

+ {0}[317]

+ 2{0}[217]

+ {—=3}[s;21%)_
) 1),
T {-0) 2,

+ {2}[2%1]

+ {—1}s; 2]+
+ {43217+
+ {=THs: 1]+

+ {4}[214_
+ {1052
+ {-2)[271]
+ (=5},

+ {6}[1°]-

+ 2{3}[s; 13]_
+ {0}[2°17]
+ {0}2]

+ {-3}s;2]-
+ {—6}[21°]

+ {2}[3174

+ {2}[21]

+ {1517
+ {~1)[2

+ 2{-T}[s; 1]+
+ {-13 }[8 0]+
+ {7}[s;1°)-

+ 2{4}[219)_

+ {1}]s;21%)_
+ {1}[s; 1]+

+ {-2}[217]
+ {-8}[31]

+ {6}[21]

+ {3}s; 1]+
+ {0}[2°17]+
+ {0}{17]

+ {=3}[s; 1°]+
+ {-6}[2°1°]4
+ {-6}1]

+ {6}[271%]-
+ {6}{1]

+ 2{3}[s; 13]_
+ {0}[31]

+ {0}[2]

+ {=3}s; 21]4
+ {-—6}[317]



1321%) {10 }[21] + AT 20 + {72l {7 e+ {7 s L
+ {4}[317] + {4}[31] + {4}[2217] + {4}[2] + {42174
+ {43217+ 2{4}[217] + {4}[2] + {431 + {4}[17]
+ {3+ {200+ {1207 4 2{1}[s;21]4  + 2{1}[s;2]-
+ s -+ 2{1} s %) 4+ 2{1[s; 172 4+ 2{1}[si 1+ {1}[s;0]-
+ {2331+ {=2}317] 4+ {-2}[3] + {2321+ {22214
+{=232°1]  + 3{=23[217] 4+ 2{-2}[21] 4+ {-2}[1°]4  + {-2}[I’]
+2{=2}[17]  + {-2}[1] + {=5}[s;21%] + 2{-5}[s;2]+ + {-H}[s: 1']4
+ {50 Pl 4+ 2{=5}s 1y 4+ 2{-=5}[s; 1] + {=5}[s; 004+ {-8}[21)4
+{=8}[217]  + {-8}[2] + {-—8}[17] + {=8}[17] + {11 }s;1)4
:32%1) {11 }s; 1] + {83217+ {8}[217] + {8}[2] + {8}[1]
+ {8}[17] + {5}s;217- +2{5}[s;2l-  + {B}[siL- 4+ {5}[s; L4
+2{5}s: 17 4+ 2{5}[s; 1]+ + {5}[s:0-  +{2}[31"-  + {2}[317]
+ {2}[3] + {2}[2%1] + {2}[221°] 4 {2}[2%1] + 3{2}[217]
+ 2{2}[21] + {2} 1]+ + {2}[1°]- + 2{2}[17] + {2}{1]
+ {153+ {=1}s:20%) - + {—1}[s; 207 + 2{—1}[s;21]- + 2{-1}[s; 2]+
+ {1+ 2{-Ds 11 + 2{=1}[s; 1°]4 + 2{-1}[s;1]- + {—1}[5;0]4
+{-4B1° + {-4}[31] + {-432717] 4+ {—4}[27] + {—4}[21%4
+ {321+ 2{-4}[217] 4+ {-4}[2] + {—4}[1] + {—4}[17]
+ =721y + {=THs:2l- 4+ {-THs:1Pl- + {-T}s;ly + {10 }21]
+4) {8}[4] + {53+ 2B+ {2} + {—1}[s; 2174
+A{-Ls2y  + {427 4+ {42V + {4} +{=7}s; ]+
+{=T}s; 1+ {10 Py + {=10 }[]  + {13 }s;0]4 + {-16 }[0]
1 4%) {16 }[0] + {13 }[5;0]_ + {10 }1°]- + {10 }[1] + {7}[s; 1°]-
+AT s -+ {43]2°]- + {4321+ {4}[2] + {1}[s; 217
+ {1}[s:21- + {=21B1- 4+ {-2}[3] + {53l + {-8}[4]
H41%) {10 }[3] {73 +ATHs 20y + {434 + {4}[317]
+ {4}[31] + {4321+ {4}[2] + {13+ {15207
+A{s 21y + {2+ {s P {1 ]y + {231,
+ {—2}[3] + {232+ {- 2}[2213] + {23217+ {-2}[21]
+ {21+ {-2}{1] + {=5}[s; 21" + {-5}s:2l+  + {-H}[s: 1]+
+ {5} 1+ + {-HHs; -+ {-B}s:0l+  + {-8}[21"+ + {-8}[2]
+ {8317 + {-=8}[17] + {—8}[0] + {11 }Hs; 14 + {11 }s;0]-
+ {-14 }1]
143%) {14 }[1] + {10 s A+ {11 }s;:0] 4+ {8}[21%-  + {8}[2]
+ {8}[1] + {8}[17] + {8}{0] + {5}[s; 21— + {H}[s:2]-
+ {5}s; 1%+ BHs: 12+ {BHsile 4 {BYs:0l- + {2}
+ {2}[3] + {2320+ {2H22°]. 4+ {2}[217] + {2}[21]
+ {2}[1°]- + {2}{1] + {13+ {—1}s:20°)- + {-1}[s;21]-
+ {12+ + =Bl + {=1}s1]- + {-4}[4] + {=4}[317]
+ {-4)31] + {421+ {-4}[2] + {=THs: 3l + {=T}Hs:2]-
+ {10 }[3]
142%) {12 2] +{9}s:21- + {9Hsi 1+ A+ {6}~ + {6}[3]
+ {6}[217] + {6}[21] + {6}[1°]+ + {6}{1] + {3}[s:3]-
+ 3}s;21%- + B}si21- 4+ B}si2+ 4+ Bis U+ {8} s
+ 3Hs; 1=+ {3} 01y + {0}[4] + {0}[317] + {0}[31]
+ {0}[27] + {0}[2%17] + {0}[27] + {03217+ + {0}[21%]-
+ {0}[2] + {0}[17] + {0}[17] + {03[0] + {—3}s: 3]+
+ {33200 + {=3)s 2]y 4+ {=3Hsi2l- 4+ {-3Hs 1o+ {3 s )
+ {33 s 1+ {301 4+ {6131+ + {-6}[3] + {—6}[217]
+ {—6}[21] +{=6}1°-  + {-6}[1] + {92+ + {-9}s:1]-
+ {-12 }[2]
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(5:1%)

(6:0)

{93[s; 174
+ {6}[17]
+ {3}[s; 1]
+ 2{0}[2217]
+ 2{0}[1Y

+ {6}[2%1%]

+ {3}[s;2 ]+
+ 3{3}[s; 1%+
+ 2{0}[2%]
+ 2{0}[1%]
+ = 3}

+ {—6)[217

+ {3}[s; 1%

+ {0}[27]

+ {=3}[s; 1]~
+ {-9}[s; 1°]-



Branching Rules for Es — SUs x G2

The representations of SUs are enclosed in curly brackets and those of G5 in curved
brackets. The labels (A;X2) for Gy are based on the maximal SUs; subgroup. The corre-
sponding Racah labels (u;uz)may be found by the relationship

U =A1 — Ay, uz =Xy

E6 SU3XG2

(0:0) {0}(0)

(L:1) {2230+ {1

(L1 {200+ {1%)(1)

(2:0) {20 +{2130) + {0}2D)

(2:2)  {230)  + {320 +{2}2)  + {20  + {17e) + {17}

(2:2%)  {10)  + B + {2 + 20 + {1y + (1))

(2:13) {320+ {320 +{2}eD) + 2} + {10 + {171+ {17)0)

(2:19 )+ {00 +{23e) + {230 +{1@) + {0+ {1}0)

(2:21%)  {42}(0)  + {32H1)  + {3}(1)  + {21321 + {213(2) + 2{21}(1) + {21}(0)
+{0}(2) +{0}(1) 4 {0}0)

(3:1) {433(1)  + {43}(0) + {31}(21) + {31}(2) + 2{31}(1) + {31}(0) + {22}(21)
Tﬁié? F2{2)(1) +{220(0) + {131 + {1 +{1@)  +2{1()
+

(3:15) (4131) 4 {4110)  + {32}(21) + {32}(2) + 2{32}(1) + {32}(0) + {2}(21)
Ol 2+ 20 ) 1900 + 1)+ 2050
+ 2

(:17) (2D +2(2)() + (37HR) 4 (3H0) +2037)0) + B} + (BH)
F2031(0)  + {21}(31) + 2{21}(21) + 2{21}(2) + 3{21}(1) + {21}(0) + {0}(3)

+ 10321+ 2{0}(1)

(3:21) (543(1)  + {54}(0) + {42}(21) + {42}(2) + 2{42}(1) + {42}(0) + {37}(21)
+{3°3(2)  +2{3°H(1) + {37}0) + {3}31) +{3}21) + {3}(2) + {3}(1)
+ {21}(31) + {21}(3) + 2{21}(21)+ 3{21}(2) + 4{21}(1) + 2{21}(0) + {0}(31)
+ {0320 +1{0}(2)  +{0}(1)

(3:2%1)  {5L}(1) 4+ {51}0) + {42}(21) + {42}(2) + 2{42}(1) + {42}(0) + {3*}(31)
+ {32320 + {3°}(2) + (37K + {3}21) +{3}(2) +2{3}(1) + {3}(0)
+ {21}(31) + {21}(3) + 2{21}(21)+ 3{21}(2) + 4{21}(1) + 2{21}(0) + {0}(31)
+ {0320 +1{03(2)  +{0}(1)

(3:21%)  {53}(1)  + {53}(0) + {42}21) + {42}(1) + {41}(21) + {41}(2) + 2{41}(1)
+ {4110)  + {32}(31) + 2{32}(21) + 3{32}(2) + 4{32}(1) + 2{32}(0) + {2}(31)
+{213) 202021 +2{2}(2) 4+ 4{2}(1) + {2}0) + {17}B1) + {17}(3)
+ 2{12}21) + 3{12}2) + 3{12}(1) + 2{1°}(0)

(3:221%)  {52}(1)  + {52}(0) + {43}(21) + {43}(2) + 2{43}(1) + {43}(0) + {4}(2D)
+{4H(1)  + {31}31) + 2{31}(21) + 3{31}(2) + 4{31}(1) + 2{31}(0) + {2°}(31)
+{27}3)  + 2{27321) + 2{27}(2) + 4{22}(1) +{2°}(0) +{1}BD) +{1}()
+2{1}21) + 3{1}(2) + 3{1}(1) + 2{1}(0)

(3:3) {6°30)  + {5401+ {42}(2)  + {42}(0) + {37}(21) + {37}(1) + {3}(3)
+ 30D+ {21461) + {21H21) + {2142)  + {21}(1)  + {0}(2) 4 {0}(0)

(3:3%) {61(0) + 1N+ {421(2)  + {42}0) +{3°}(3) +{3°}(1) +{3}(2D)
+ 30D+ {21061 + {21421 + {2142)  + {2L}(1)  + {0}2) 4 {0}(0)

(3:31%)  {64}(0)  + {57H1)  + {52}(1) + {43}(21) + {43}(2) + 2{43}(1) + {43}(0)
FA4H2)  +{4(0)  + {3L}BL) + {31}(3) 4+ 2{31}(21) + 2{31}(2) + 3{31}(1)
+ {313(0)  + {27}(31) + {27}(21) + 3{27}(2) + 2{2°}(1) + 2{2°}0) +{1}(31)
+A{LG) +2{1H2) + 2{1H2)  + 3{1}1)
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1

:21%)

1 231%)

{62}(0)  +{53K(1) + {5}(1) + {#°}(2) + {4°}(0)
+2{41}(1) + {411(0) + {32}(31) + {32}(3) +
+{32}(0)  + {2}(31) + {2}(21) +3{2}(2) + 2{2}(1)
+{1733) 4+ 2{17321) + 2{17}(2) + 3{1*}(1)

{42}(2)  +{42H(1) 4+ {42}(0) + {3°}(21) + {3°}(1)
+ {21}(31) + {21}(21) + {21}(2) + 2{21}(1) + {21}(0)
+ {0}(0)

{533(21) 4+ {53}(2) + 2{53}(1) + {53}(0) + {4°}(2)
+ {41}(31) + 2{41}(21)+ 2{41}(2) + 3{41}(1) + {41}(0)
+ 4{32H21) + 4{32}(2) + 6{32}(1) + 3{32}(0) + {2}(42)
+ 2{2}(21) + 4{2}(2) + 4{2H1) + 2{2}(0) + {1?}(41
+ 3{17}(21) + 3{1*}(2) + 4{12}((11) + {17}(0 ))

)

{52}(21) 4+ {52}(2) )+ {52}(0

+ 2{4°}(1) + {4°}(0)

+ 2{32}(31) + {32}(

+ 2{2}(31) + {2}(3
)+ 2{12}(31) + {17}(3)

+ {43}(31) + 2{43}

+ {41}(21) + {41}(2)
2{32}(21) + 2{32}(2) + 3{32}(1)

+ {1%}(31)

+ {33(1)
+ {0}(2)

0
3)
)
3

)+ 2{43}(2)

+3{43}(1) + {433(0) + {4}(2) +2{4}(1) + {4}(0) )+ {31}(3)
+A031H(21) + A{3112) + 6{31}(1) + 3{31}0) + {22}(42) + 2{22}(31) + {22}(3)
+ 2{27}(21) + 4{2°}(2) + 4{2°}(1) + 2{2°}(0) + {1}(41) + {1}(3)
+ 3{1}(21) + 3{1}(2) + 4{1}(1) + {1}(0)

{651(1)  + {6510) + {531(21) + {531(2) + 2{53}(1) + {53}0) + {42}(21)
+ {473(2)  + 2{4}(1) + {423(0) + {413(31) + {41}(3) + {41}(21) + 2{41}(2)
+ 2{41}H(1) + {41}3(0) + 2{32}(31)+ {32}(3) + 3{32}(21)+ 4{32}(2) + 5{32}(1)
+ 2{32}0) + {2}(41) + 2{2}(31) + {2}(3)  + 3{2}(21) + 3{2}(2) + 3{2}(1)
+ {2}0)  + {17}(42) +2{1"}(31) + {17}(3) + 2{1"}(21) + 3{1}(2) + 3{1*}(1)
+ {17}(0)

(61}(1)  + {6110) + {52}(21) + {521(2) + 2{52}(1) + {52}(0) + {43}(31)
+{4313) 4+ {43}21) + 2{43}(2) + 2{43}(1) + {43}(0) + {4}(2)
+2041(1) 4 {4H0) 4 2{31}B1)+ {311(3) + 3{31}(21) + 4{31}(2) + 5{31}(1)
+ 2{31}(0) + {22}(41) + 2{22}(31)-+ {22}( ) + 3{22}(21)—+ 3{22}(2) + 3{22}(1)
+ }23(())) T {13(42)  + 2{1}31) + {1}3) =+ 2{1}21) + 3{1}(2) + 3{1}(1)
+ {1}(0

{643(21)  + 2{64}(1) + {5°}(2) + {°}(1) + 2{5°}(0) + {52}(31) + 2{52}(21)
+ 3{62}(2) + 3{52}(1) + 2{52}(0) + 2{43}(31) + {43}(3) + 4{43}(21)+ 5{43}(2)
+ 7{431(1) 4 3{431(0) + {4}31) + {4M3)  + 2{4}(21) + {4}2) + 3{4}(1)
+ {31}(42) + {31}(41) + 5{31}(31)+ 3{31}(3) + 6{31}(21) + 9{31}(2) + 9{31}(1)
+ 4{313(0) + {22}(41) + 4{22}(31) + 3{22}(3) + 6{22}(21) + 5{22}(2) + 8{22}(1)
+{2200) 4 {1}(42) 4+ {1}(41) + {1} + 4{1}3D) +2{1}(3) + 4{1}(21)
+ 7{1}(2) + 5{1}(1) 4+ 3{1}(0)

(621(21)  + 2{621(1) + {53}(31) + 2{563}(21) + 3{53}(2) + 3{53}(1) + 2{53}(0)
+ 612+ {53 +2{5H0) + {4°}(31) + {4°}(3) )+ {4°3(2)
+ 3{4%H(1) 4 2{41}(31) + {41}(3) 4 4{41}(21) + 5{41}(2) + T{41}(1) + 3{41}(0)
+ {321(42) + {32}(41) + 5{32}(31)+ 3{32}(3) + 6{32}(21) + 9{32}(2) + 9{32}(1)
+ 4{32}(0) + {2}(41) + 4{2}(31) + 3{2}(3) + 6{2}(21) + 5{2}(2) + &{2}(1)
+2H0) 4 {17042) + {12}(41) + {12}(4)  + 4{1%}(3D) + 2{1°}(3) + 4{1%}(21)
+ T{12H2) + 5{12}(1) + 3{1%}(0)
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:21%)

: 27)

: 2%

1 221%)

:31)

1 312)

1 313)

{63}1(1)
+ {51}(2)
+ 7{42}(1
+ 2{32}(0
+ {21)(42
+ 4{21}(0
+ {03(0)
{64}1(2)
+ {52}(2)
+ 2{43}(0)
+ 2{31}(3)
+ 2{22}(31
+ 2{1}(31)
{62}(2)

+ {5321
+ {41}(3)
+ 2{32}(3)
+ 2{2}(31)

)
)
)
)

+ 2{12}(31) + 2{17}(3) + 3{1%}(21) + 2{1?}(2)

{63}(21)
+ 3{54}(1)
+ {42}(42)
+ {37}(41)
+ {3}(41)
+ {21}(42)

+ 11{21}(1) + 4{21}

+ 4{0}(2)
{76}(1)
+ {5*}(2)
+ 2{52}(1)
+ 2{43}(0) +
+ {31}(42)
+ 5{31}(1)
+ 4{2°}(1)
+ 4{1}(2)
{713(1)

)
)
)
2)
1)
)
2
{753(1)
+ {63}(0)
+ {51}(3)
+ 3{42}(3)
+ 2{32}(3)
+ {3)(1)
+ {21}(42)
+ 9{21}(1)
+ 3{0}(1)

31) + {2°}(3)

+ {63}(0
+ 2{51}(

)1 + {54}(21) + {54}(2)
+ 3{42}(0

31

1

)

1
+ {51}(0) + 2{42)(31
+ 2{321(31) + {32}(3)
+{3}3)  + 3{3}(21)
+ 5{21}(31) + 3{21}(3)
+ {0}l + 200}(31) + {0}(3)

+ {643(1) + {64}(0)
+ 2{52}(1) + {43}(31)
+ {43(42) + {43(31)
+ 4{31}(21) + 4{31}(2)
+ {2°}(21)
+ 3{1}(21)
+ {62}(0)
+ {47}(42)
1)+ 3{41}(2)
1)+ 4{32}(2)
+ {2}(21)

+2{3}(3
+ {2134

NN SN

+ 2{1}(3
+ {62}(
+ {510
+ 2{41}
+ 4{32}
+ {2}

\_/\_/

l\Dl\D

+ 5{2})(

+ 2{63}(1

3

) + {63)(
)+ {51}(31

3

3

1

(

(

2

(

0

+ {54} + 2{51}(
+ 4{42} (
+ 3{3%} (
+ 3{3)( 9
+ 2{21} (
)

+ 5{42}

)
)
)+ 2{42}(3)
)+ 5{3%}

1

1) + 2{3*}(3
) +2{313)  + 5{3K
1 + 7{21}
0)

+ {0}(4
+3{0}(1) + 2{0}(0

)
)
|
+ {76}(0) + {64}(21) + {64}(2)
)3
)
)

1
)
(
(
)
(
+ {63}(2
0
(
(
3
(a1 + L

+ {0}(42

+2{2}(1) + {5°}(0) + {52}(31)
{62}(0)  + 2{43}( 1)+ {43}(3)
{4341)  + {4061+ {4(3)

+ {313(41) + {31}(4) + 4{31}(31

+ 2{31}(0) + {2°}(41) + 3{2°}(31

+{2°1(0)  +{1}(42) + {1}(41)

+3{1}(1)  + {1}(0)

+{71H0)  + {62}(21) + {62}(2)

+ {53}(21) + 2{53}(2) + 2{53}(1)

+{5}0) +{4}(41) + {4*}(31)

+ 2{41}(31) + {41}(3)

+ {32}(41) + {32}(4)

+2{32}(0) + {2}(41) + 3{2}(31)

+{200)  +{17}(42) + {17}(41)

+3{12H(1) + {1°}(0)

+{75}(0) +{67}(21) + {67}(1

+ {54}(31) + 2{54}(21) + 3{54)(

+ {513(21) + 2{51}(2) + 2{51)(

+ 6{42}(21) + 6{42}(2) + 8{42}(

+3{32}(21) + 6{3°}(2) + 5{3°}(

+ 3{3}(31) + 2{3}(3) + 3{3}(2

1)+ {213(4)  + 7{21}(
) +{0}41)  +2{0}(3

)
1
1
2
2
1
4

+ 2{21}(

)
2
1
1
1
1
3
+ 3{21}(0 1

)
)
)
)
)
1
)

+ 2{54}(1) + {54}(0) + {B1}(21)
)+ {42}(3) + 4{42}(21) 4+ 5{42}(2)
+ 3{321(21) + 4{32}(2) + 5{3%}(1)
+4{3}(2) + 5{3}(1) 4+ 2{3}(0)
+ 7{21}(21)—1— 9{21}( ) + 10{21}(1)
+ 2{01(21) + 3{0}(2) + 3{0}(1)
+{52H1) 4 {521(31) + 2{52}(21)
+ 2{43}(21) + 3{43}(2) + 4{43}(1)
+ {4}(0) + {31}(41) + 3{31}(31)
+ {31}(0) + {2°}(42) + {2°}(4)
+ 3{2°}(1) + 3{2°}(0) + {1}(41)

+ 3{1}(1)

+ 2{53}(21) + {53}(2) + 2{53}(1)

+ 2{4°}(2) + {4°}(0) + {41}(31)

+ 2{4110) + {32}(41) + 3{32}(31)

+ {32}(0) + {2}(42) + {2}(4)

+3{2}(1)  + 3{2}(0) + {1°}(41)

+ 3{17}(1)

+ {54}(31) + 2{54}(21) + 2{54}(2)
)—I— 2{51}(2) + 3{51}(1) + {51}(0)
)+ 8{42}(2) + 9{42}(1) + 4{42}(0)
)+ 5{3%}2) + 6{3°}(1) + 2{3%}(0)

+5{3}(2) + 6{3}(1) + 2{3}(0)
)—I— 5{21}( ) + 8{21}(21)—1— 11{21}(2)

+ 2{0}(31) + 2{0}(3) + {0}(21)

+ 2{64}(1) + {64}3(0) + {5*}(21)

+ {52}(3) + {52}(21) + 2{52}(2)

+ 3{43}(21)+ 4{43}( ) + 5{43}( )

+ {4}(21) + {43(2) + {4}(1)
)—1— 3{31}( ) + 4{31}(2 )—i— 6{31}(2)
)+ 2{2°}(3) + 4{2°}(21) + 4{2°}(2)

+ 3{1}(31) + 2{1}(3) + 2{1}(21)

+ 2{62}(1) + {62}(0) + {53}(31)

+ {33}(0) + {5}(21) + {5}(2)

+ {473(3) + {4°}(21) + {4*}(2)

+ 2{2}(3) + 4{2}(21)
+ 3{1%}(31) + 2{1?}(3)

+ {63}(21) + {63}(2)
+ 4{541(1) + 2{54}(0)
+ {51}(0) + {42}(41)
+ 2{42}(0) + {3%}(42)
+ 3{37}(0) + {3}(42)
+ 6{3}(2) + 4{3}(1)

+ 3{41}(21) + 4{41}(2) + 5{41}(1) + 2{41}(0)
+ 4{32}(31) + 3{32}(3) + 4{32}(21) + 6{32}(2)

+ 4{2}(2)
+ 2{1%2}(21)

+2{63}(1)
+ {51}(31)
+ 4{42}(31)
+ 3{32}(31)
+ {3}(41)
+ 2{3}(0

)
)+ 5{21}(3) + 7T{21}(21) + 10{21}(2)
)

+ 2{0}(3) + 3{0}(21)

+ 2{0}(2
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: 3223)

£ 3213)

£ 3231)

: 45)

: 414)

:43%)

{72}(1) + {7210) + {63}(21) + {63}(2) + 2{63}(1) + {63}0) + {6}(21)
F{61(1) 4+ {543(31) + {54}(3) + {54}(21) + 2{54}(2) + 2{54}(1) + {54}(0)
+ {51}(31) + 2{51}(21)+ 3{51}(2) + 4{b1}(1) + 2{51}(0) + {42}(41) + 4{42}(31)
+3{42)(3) + 6{42}(21) + 6{42}(2) + 8{42}(1) + 2{42}(0) + {32}(42) + {32}(41)
F{371(4)  + 3{37}(31) + 2{37}(3) + 3{32}(21) + 6{37}(2) + 4{37}(1) + 2{32}(0)
+ {31(42) 4+ 3{3}(31) + 2{3}(3) + 3{3}(21) + 6{3}(2) + 5{3H1) + 3{3}H0)
+ {21}(42) + 2{21}(41)+ {21}(4) + T{21}(31)+ 5{21}(3) + 7{21}(21) 4 10{21}(2)
F90213(1) + 3{21}(0) + {0}(41) + 2{0}(31) + 2{0}(3) + 3{0}(21) + 2{0}(2)
+ 3{0}1)

{7431(1) + {74}1(0) + {65}(21) + {65}(2) + 2{65}(1) + {65}(0) + {62}(21)
+ {62}(2) + 2{62}(1) + {62}(0) + 2{63}(31)+ {53}(3) + 4{53}(21)+ 5{53}(2)
+7{53}(1) + 3{53}(0) + {5}(31) + {5}(21) + {5}(2) + {p}(1) + 2{42}(31)
+ {42}(3) + 3{42}(21) + 4{42}(2) + 5{42}(1) + 2{42}(0) + {41}1(42) + {41}(41)
+ 5{41}(31) + 3{41}(3) + 6{41}(21)+ 8{41}(2) + 8{41}(1) + 3{41}(0) + {32}(42)
+ 2{32}(41) + {32}(4) + 8{32}(31)+ 6{32}(3) + 10{32}(21% 14{32}(2) + 14{32}(1)
4 50321(0) + {2}(42) + 2021(41) + {2}(4) + T{2)31) +5{2}(3) + T{2}(21)
+ 10{21(2) + 9{2}(1) + 3{2}(0) + {17}(42) + 2{1*}(41) + {I’}(4) + 6{1*}(31)
F5{12}(3) + 6{17}(21) + 9{12}(2) + 8{12}(1) + 3{1%}(0)

{73311 + {73}(0) + {64}(21) + {64}(2) + 2{64}(1) + {64}(0) + {61}(21)
+ {61}1(2) + 2{61}(1) + {61}(0) + {5*}(31) + {5°}21) + {5°}(2) + {5*}(1)
+ 2{52}(31) + {52}(3) + 4{52}(21) + 5{b2}(2) + 7{562}(1) + 3{52}(0) + {43}(42)
+{43}(41) + 5{43}(31) + 3{43}(3) + 6{43}(21) + 8{43}(2) + 8{43}(1) + 3{43}(0)
Fo{4}(31) + {4}(3)  + 3{4}(21) + 4{4}(2) + 5{4}(1) + 2{4}(0) + {31}(42)
+ 2{31}(41) + {31}(4) + 8{31}(31)+ 6{31}(3) + 10{31}(21% 14{31}(2) + 14{31}(1)
F50313(0) + {27}(42) + 2{22}(41) + {22}(4) + T{22}(31) + 5{22}(3) + 7{22}(21)
+ 10{271(2) + 9{2° (1) + 3{2°}(0) + {1}(42) + 2{1}(41) + {1}(4) + 6{1}(31)
+ 5{1}(3) 4+ 6{1}21) + 9{1}(2) + 8{1}(1) + 3{1}0)

{8°1(0) +{763(1)  + {64}(2) 4+ {64}(0) + {5?}(21) + {5°N(1) + {H2}(3)
+ {52}1)  + {43}(31) + {43}(21) + {43}(2) + {43}(1) +{4}(4) + {4}(2)

+ {4}(0) + {31}(41) + {31}(31) + {31}(3) + {31}(21) + {31}(2) + {31}(1)
+ }2§E(§2) + {27331 + 2{2°}(2) + {2°}(0) + {1} + {1}3) + {1}2D)
+ {1H(1

{8}(0) +{71H(1) 4+ {62}(2) + {62}(0) 4+ {53}(3) + {53}(1) + {5}(21)
M) () + (4) + {40 + (410G + (41)(21) + {41}(2)
+{413(1) 4 {32}(41) + {32}(31) + {32}(3) + {32}(21) + {32}(2) + {32}(1)
+ ﬁ}%) + 208D +2{22) + {200 + 116D + {1136) + (1))
+ 2

[S6HO0) (Y1) + (T4)(1) 4+ {65121) + {65)(2) -+ 2(65}(1) + (63)(0)
+ {62}(2) + {62}(0) + {p3}(31) + {B3}(3) + 2{B3}(21) + 2{53}(2) + 3{p3}(1)
+{53)(0) + {5H3) + (ML) + 46D + (R +3{#7)(2) + 2041
+2421(0) + {411(41) + {41}(4) + 2{41}(31) + 2{41}(3) + 2{41}(21) + 3{41}(2)
4 3{41}(1) + {413(0) + {32}(42) + {32}(41) + 4{32}(31) + 3{32}(3) + 4{32}(21)
+50321(2) +5{32}(1) + {32}(0) + {2}(42) + {2}d1) + {2}4) + 3{2}(31)
F202)(3) 4 2021(21) + 5{2}(2) + 2{2}(1) + 2{2}(0) + {12}(41) + 3{12}(31)
+2(1243) +3{12)21) + 3{17}(2) + 3{17)(1)

[86HO) — +{TH1) + {T4(1) + {65}21) + {65)(2) + 2(65}(1) + (65)(0)
T+ {62}(2) + {62}(0) + {p3}(31) + {B3}(3) + 2{B3}(21) + 2{53}(2) + 3{p3}(1)
+{53)(0) + {5H3) + (M) + (461 + (IR +3{#7)(2) + 2#)(1)
+20421(0) + {411(41) + {41}(4) + 2{41}(31) + 2{41}(3) + 2{41}(21) + 3{41}(2)
4 3{41}(1) + {413(0) + {32}(42) + {32}(41) + 4{32}(31) + 3{32}(3) + 4{32}(21)
+50321(2) +5{32}(1) + {32}(0) + {2}(42) + {2}d1) + {2}4) + 3{2}(31)
Fo02)(3) 4 2021(21) + 5{2}(2) + 2{2}(1) + 2{2}(0) + {12}(41) + 3{12}(31)
+ 2{12}(3) + 3{12}(21) + 3{12}(2) + 3{12}(1)
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(4 :42%)

(5:1%)

{843(0)  +ATEHL) 4+ {T2H(1)  + {6*}(2) + {67}(0) + {63}(21) + {63}(2)
+ 2{63}(1) + {63}(0) + {6}(2) + {6}(0) + {H4}(31) + {H4}(3) + 2{H4}(21)
+ 2{54}(2) + 3{54}(1) + {54}(0) + {51}(31) + {B1}(3) + 2{51}(21)+ 2{51}(2)
+3{511(1) 4 {511(0) + {42}(42) + {42}(41) + {42}(4) + 4{42}(31) + 2{42}(3)
+ 3{42}(21) + 8{42}(2) + 5{42}(1) + 4{42}(0) + {3°}(41) + 3{3%}(31) + 3{32}(3)
+4{323(21) + 3{3°}(2) + 5{37}(1) + {3}(41) +3{3}(31) +3{3}(3) + 4{3}(21)
+ 3{3}(2) +5{3}1) + {21}(42) + 2{21}(41)+ {21}(4) + 6{21}(31)+ 5{21}(3)
+ 6{21}(21) + 9{21}(2) + 7{21}(1) + 2{21}H0) + {0}(42) -+ {0}(4) + 2{0}(31)
+{013)  +{0}21) +4{0}(2) + {0}(1)  + 2{0}(0)

{631(31) 4+ 2{63}(21) + 2{63}(2) + 2{63}(1) + {54}(31) + {p4}(3) + 2{54}(21)
+ 3{54}(2) + 4{54}(1) + 2{54}(0) + {51}(31) + {51}(3) + 2{p1}(21)+ 3{51}(2)
+4{51}(1) 4+ 2(51}(0) + {42}(42) + {42}(41) + 6{42}(31) + 3{42}(3) + T{42}(21)
+9{42}(2) + 10{42}(1) + 4{42}(0) + {3°}(42) + {37}(41) + 4{3°}(31) + 2{37}(3)
+5{323(21) + 6{3°}(2) + 6{37}(1) + 2{3°}(0) + {3}(42) + {3}(41) + 4{3}(31)
+ 2{3}(3) + 5{3}21) + 6{3}(2) + 6{3H1) + 2{3}(0) + {21}(52) + 2{21}(42)
+ 3020040 + {213(4)  + 8{213(31) + 5{21}(3) + 8{21}(21) + 11{21}(2) + 11{21}(1)
+4{2110) + {0}(51)  + {0}(42) + {0}(41) +3{0}(31) +{0}(3)  + 3{0}(21)
+3{0}(2)  + 2{0}(1)

{631(3)  +{63}(2) + {63}(1) + {63}(0) + {54}(31) + {54}(21) + {54}(2)
+ {543(1)  + {51}(31) + {51}(21) + {51}(2) + {B1}(1) + {42}(41) + 2{42}(31)
+ {42}(3) + 3{42}(21) + 3{42}(2) + 3{42}(1) + {42}(0) + {32}(42) + {3%}(31)
+{3233)  + {37321 +2{3°}(2) +2{32}(1) + {3°}(0) + {3}(42) + {3}(3D)
+{313)  +{3}(21) +2{3}(2) +2{3}(1) + {3}(0) + {21}(52) + {21}(42)
+ {21}(41) + 3{21}(31) + {21}(3) + 2{21}(21)+ 3{21}(2) + 3{21}(1) + {21}(0)
+{03(63)  +{0}41) +{0}(3) +{0}21) +{0}(1)  + {0}(0)
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Some simple branching rules involving the exceptional Lie groups

E6—>U1X5010
2a+b b b b b
(n0)%(%:){2&—b—4c}><[7,5,5,5,5] (a—I—b—I—c_n)
a+2b+d a+2b+d a+d a+d a—d

(2n:0) —={3(a—d)} x [ ] (a+b+c+d=n)

2 ’ 2 27 2 72
E6—>F4
(n:n)—Mm)+(n—1)4+...4(0)
= (n/M)
(2n:0) —(n,n)+(n,n—1)+ ...+ (n)
= (n,n/M)
F4—>509
(n)HZ[Qa;b,g,g,g] (a+b+c=n)

(a,b,c)

(n,n)—>2[2a+b 2a+b b b] (a+b=2n)

& 2 2 '272
SO7 =Gy
[n] —(n)
[nn]%i(?n/m,n/m)

m=0

G2 —>SU3

(n) = > > Am,k}

m=0 k=0

(2n,n) — Z Z{Qn— m,n—k}

m=0 k=0



