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(THERMAL) SUPERSYMMETRY BREAKING IN TYPE II SUPERSTRINGS

They afford a richer pattern than heterotic strings since

(_1)Fst _ (_1)FL‘|‘FR

We use this fact, to choose the thermal /Scherk-Schwarz breaking
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(—=1)"% 5

(01,2 shifts along two different directions)



(THERMAL) SUPERSYMMETRY BREAKING IN TYPE II SUPERSTRINGS

Z = [Vg F,(,})Qn — Og FTSJ)F%,QR + Os Ffr(nl—)|—%,2n—|—1 — Cs F"S”}»)Q”H}
X [Vg F,,(f)% — Sy F,(fi%,gn + O Ffr(fi%,mﬂ — G FT(YLQ»)Q”“}

All fermions and RR states are massive, and tachyons are absent

2m2, = (\/51}21 \/§R1>2+ (\ERQ \f2R2)2

The model enjoys T-duality: V2R — 1/V2R



THERMAL INTERPRETATION

In the Lagrangian representation the shift

mlﬁﬁll—l-ﬁlo, niy — N1 + No

results into the GSO phase
(_1)77’&()((1,—|—C_L)—|—no(b—|—l_)) (_1)7711@4—71154—77%1711
canonical temperature )

breaks N = (4,4) - N = (4,0)

Z(B8) = tr e~ BH 2mi(GQ1 —BQ-)

— 1
G=1,B=1



THERMAL INTERPRETATION

The complete partition function for the N=(4,0) theory reads then

Z(B) = tr o~ BH 2mi(GQ+—BQ )

_ 1
G=1,B=1

It is free of Hagedorn instabilities, and enjoys a temperature duality

Z(T/Tu) = Z(Tu/T)



(THERMAL) SUPERSYMMETRY BREAKING IN TYPE II SUPERSTRINGS

Something interesting happens at the self-dual point V2R; o = 1

X [Vg Fqg)% — Sy qul%m + O Fr(nz—)|—%,2n—|—1 - Gy Ff’(fi)%“}

The vectors VO and OV are now level matched

and the “graviphotons” have the enhanced gauge symmetry

SO(4)L X SO(4)R

(This is possible because of the asymmetry nature of the construction)



ADDING O-PLANES AND D-BRANES

Something more interesting happens if we orientifold this model

l'len 2 lm+1/221n 5
AD NZZ (V602—|—06V2)q2(\/§1%> +5( V2R) +0602q2(—\/§R ) + 5 (( +1/2)V/2R)

1 m V11, 2 1 (m+1/2\2 100, 2"
MDD =N} (VO —O6V2)(—1)m+nq2(ﬂR> Fa(nV2R —0602(12( 2 4 1((n41/2)VER)

At the self-dual point, the scalars living on the D-branes are charged '
with respect to the (diagonal) closed-string gauge group SO(4) e

(6,136) of SO(4)ciosed X SO(16)open

or after

Never seen before ...
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