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Motivation

o Moolel 5Mz'?dl'nj " !yﬁe LB with D7-branes //-_- //Lwry

o anq-;lerm goal : Concrede j(oﬁa! models with methods
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e heve ! Ma/'n(j K3x K3 + Some ideas /e)/om{...



M- theory on R7x k3

o Think o/ k3 as T°%- (’z'émh'om ouev Pt

e Vot (T?) >0 => z.‘g/oe I8 on R%y CP?

( fivet bype TA 1n 7d
Lhev, -/<7/ae I8 in 8 via T—afua:&'v‘y)

o D7 -branes : Libre torus
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’ //Ma/wjam(y for an O7-plane (with 4 DF-branes) :
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o Two D7-branes are "linked " 607 a Z-Cycé’e ~ $%,
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The wrapped 4-cycle collapses at D7-brane positions



pre wéur/y o scussed
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Z—Cyc(e.r Wm/op:hj an
§1 of the Libre forus

7:he.rc Z-eycles (+ base & Libre ) can be explicity
[denti fied with H, (K3, Z) twith s miersection metric

(= A Braun, AH. HTreadt | 01/08 )



Mow think of H, (K3) as a 11-climens'onal yector space
with the intersection metric (o( sienature (3.49)).

N = wosiw, = oe. ) W,

S~ /

3 ovihonormal wectors
= dleline o 3-plane H%(k3)
(The Size 0{0 a Cgc(e s detevimined 5; /ow{/'echrom onte thi's P(ame.)

4’--/0rm W'Z&:x on K3x k3 :
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o
m-/fjml bases

=2 Gy hos natuval interpredation as map G ! H, (k3) - 'L/z (k3)
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Mede:  V has monifest So(3)x 59(3) :Jmmeérj,

Fux-stabit/zed pinima. :

V=0 &> G (and ds ad)oit G*) map He 3plane of
one K3 ou the 3-plane of the ofher A3,



Implications:

o Flux stabilizes geomn‘ry with V=0
<= e (& GCA) has 3 po.r:‘/virc—morw &f{mwcﬁym

with 4:;7€mm(oce: =0
[A_/o_#e ¢ This s a non-tnvial restnchon Because
a/ S:‘jna!-w/e (3,49})
o These eigenvectors oetevmine the o planes

o Unstabil'sed modull remaun ¢‘,Z Hiere exist mja/ﬁ/e— norm
ez'jemxcéow with dejewm%e liatnralues,
(The plane can +hen 4e votaked | ars dr}-ec#zbm}



Jo malke #n'nJ: concrete  recall e nlersechon- meme in

/rh e pr(v:'our(y Aiscussced 2-Cyc(e basis:
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o (et us now Svtagc'f/'-ze a geamu‘vy with 50,“(7( {gmme,trj
S0,° x S0, x SU, | e

g ) .« 3 O—pfane: Cm'rj 4 D-branes
o« 4 0-plane carries 2 D-branes
e 2 D-broves arve S(/oarrmleo(
from O-planes but 7‘0(7e#her
/DWCedure !

o [dentfy cycles which, we want fo shrinke (o [ux gots there ! )

» Iodenbly base - ,ﬁz'bn §locke (Mo ./%zx goes theve. HUN!WV/
J~ Wy will bem this b(oclf/

o Ig(gm-ﬁ,')[y an /cml(j'm( @aﬂfr 0/ 14!.6 rcmau'm'uzj /m‘#"ce

(/‘1[ ha: ﬂjnaﬁwg (2,3) and Comlﬂu'm: #te Cgc/e
governing Hie ‘distance befeen" S0, and SU, )
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» An app i ate Llue matric /s :
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base- bbre )O | (2,3) 6locke with
$lock j : Hoo Z-/ofamu, 7/“55),
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A 1 4
A 3 4
f A 2| y

| )-O—( SOX x SO, x SU, blocle

/f_/oie_.f ﬁchm:'ca/(y, we wvovk éj “Yrial aud evrov” cﬁecln'pj
/‘m’-(jm( llux mabrices 1y the selecled loclk Lov

4) tr &A& = 48 (7"&/,00& ; Uty restrictive .//
2) !Xr:f-/fmcc & pon'/yh'—!y 0,[ éz;f!m/‘a/a(.r of 5'4@.
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&VVIMCWL.’ /4‘ Vefmleo( ama/gsa': /.‘: comlmfneo( /rM
/Acfp/rmmZZ, kn!(a:ée, 'or

Hoverer: TA(/V restrct themselires 4o lo(am_r (om‘m'm'nj

a maximal- dimension sublattice (= atHrachue

K3 S‘W{’a ces )

o Thi's /(m,o(z'e.r a much smallev set of allow o
Pluxes

. 771(:{ Ao not rebate 4o @oc 1B J(ome/Vj and
He oltttrmination of Aifferent Jauge Sroups
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@ K3 x U3 /ZZ (w:'ﬂ‘ Z, acé'hj /reefj on ai least oye
a/ H.e k.?’_r)

= N=1 Susy in 9d . (lostw 1o proper CV,
é‘i’ no zrkzv[(rrecél'hj branes }/ev‘

(2) In the case of M- theory on CYfy | we have dlerermined
a (arje /oor/:'om of the 3-—6(7c(e: (ano( their intersection
Structure ) <70U‘!VerV\j D7-brane motiom.

We undevstand (/‘M /om'hc:,'n(c) bmm recombination
and  brane & O—p(qne mobion Vig F—%Ae‘ary CyC(e.r:
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