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Building Blocks of the SM branes

U(l)8 (A 1 -branes)

U@),  (By -branes)

Uu@3) C (C 1 -“branes)

(1, 2, 3)-Higgs Fields

(i,ii)-Left-Handed Quarks



SM ua)l'?'*’ u“‘“l&'g_}\' " Hiddsr, Sectn”
' 'HIDD

G, e

Sector" U(3) x U(2) x USp(2) x USp(2) x USp(4)|| Qs| Q1| Q2| Qs Qs — Q,| Field
A1 By v ;x2x(1,§,1,1,1) 0] 0|-1|+1 +1 |Hy, Hp
3x2x(1,2,1,1,1) olof-1]o0 . ¥1 |Hy, Hp
bAlcl 2x(3,1,1,1,1) | ~1 0| 0|1 1,-1 | U,D
2% (3,1,1,1,1) ~1{0]o0}|o0 -1,1 | U,D
2 x(1,1,1,1,1) 0|-1| 0 |+1 1,-1 | E, vg
2x(1,1,1,1,1) o|-1{o0]| 0 -1,1 | E, vg
BiC 3,2,1,1,1) 1{o]-1]0 o | Q@
(1,2,1,1,1) 0|1|-1fe 0 L
j: o (1,2,1,1,4) | olof1]o0 0 T L
B:C, (3,1,2,1,1) 1{ofofo 0 é l“m'gz
’ (1,1,2,1,1) o{1]0}|0 0 /rr
B:C; 2 x(3,2,1,1,1) 1{of1]o0 0 QL
2x(L,2,1,L,1) of1]1]o0 o | L
BB, 2 x(1,1,1,1,1) 0l0|-20 0
2x(1,3,1,1,1) olof2]o0 0

——
=

TABLE 1. .Chiral Spectrum of the open string sector in the three-family model. Notice that we
— F— e ——————
have not included the aa sector, even though it is generically present in the model. As explained

in the text, the non-chiral pieces in the ab, ab’ and aa’ sectors are generically not present.

X X 4B (svsy)




i GUT Model |

Consider an SU(5) model.  Chiral multiplets in the 10
representation can come from the intersection of a stack of

branes with its orientifold image.
5 ab /

Therefore, all three angles 6;, 62 and 03 are non-zero.

a. SUs) G’M3z'—6’@w
YCWUZ’—{ 54 (0} GUT L]




CO«f&m?a
?anxifl’"m
9 ACT7

<
(f‘Z:s af
f mf(/waf
el fild 1
| 4 ) W?/“‘;My 72chn
5 //?M:: Wélfwf( Afaijm}yﬁ%
W% o /(7?03’0"’“ )
Fudes YAMW;A’
wk anws o
cmffé
&

Def
Ly
o 1 S s
; ﬂ,@cxj’;w | /
, ) # 1
| vini g
?f;f,

m
C
%/% M) . ! 't




Sotution: <Gy (@) GH(OE(NG., (D))=

Zz« Ed
gzu = comt [ X A=-01"""7L Foey Fa-x] %
=5 (’”:’”z>
o 2 £

L ela \*
Sy = E(C 5,,,,//2//:60/-(1 %) [(/:-(X) +(Z(lfx))-]

Fxr BO,1-v) F v, 1-y; Iy x)

(B 1
n Bekn F kv[m}om fcmc
o ‘ _ .z | _ szﬁz . 17;%
Mﬁﬁ ¢ 670& . R
(2, {/M/mz ’"z”"l/ _E
/me/*‘jM el




P <Gy Gy (%) Gy 65) G-vm)>
'("czn?ﬂ‘ Afras

e)
G.v&

d)

|

G.‘V (‘l) {x‘=0) K,_‘K ) K’zj x.....j

(a)

(d)

FIG. 1: Target space: the intersection of two parallel branes separated by respective distances d;

and d; and intersecting at angles mv (Figure 1a). World-sheet: a disk diagram of the four twist

fields located at x1 234 (Figure 1b). The calculation involves a map from the world-sheet to target

X': Xa*xu

space.
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FIG. 2: Target space: the intersection of two branes intersecting respectively with the two parallel

branes at angles 7v and 7, respectively (Figure 2a). World-sheet: a disk diagram of the four

twist fields located at z; 234 (Figure 2b).The calculation involves a map from the world-sheet to

target space, allowing for a factorization on three-point function.
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