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In string theory: Orbifold (—1)¥6,, §,:y — y+ 7R
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Dudas, Sagnotti, '99] [Angelantonj, ’00] [Angelantonj, Antoniadis, D’Appollonio, Dudas,

Sagnotti, ’00] [Mourad, Sagnotti, ’17]
Models with SUSY closed sector

Breaking only visible in the M6bius amplitude

D-branes and O-planes

‘ Orientifold plane type ‘ Tension T’ ‘ Charge q ‘

O_-plane <0 <0
O4-plane >0 >0
O_-plane <0 >0
O -plane >0 <0

Global tension not zero = NS-NS tadpoles!
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A new realization

Start from a SUSY model with O_ and O4-planes
Replace an O_ - O, pair by an O_ - O, pair
Unchanged charge and tension = No R-R or NS-NS tadpoles

Link between geometry and amplitudes

Amplitudes K, A, M S transformation (og0q_string channel K, A, M

—

Closed-string states propagation between D-branes and/or O-planes
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SO(32) type IIB orientifold theory

In 8d, RY7 x SY(Rg) x S'(Ry)

D9-branes and O9_-plane T'd:lhty D7-branes and 4 O7_-planes

Xg (X87X9) (_X87_X9)

Q/
—

7Ry (O

7] Q77 Periodicity:
gs: X® — X84+ 2nRg

gg : Xg —>X9+27TR9

Tension = charge = 32

8
07\ 67 X — N = 32 D7-branes
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Amplitude from geometry: C

O- plane — Closed-string propagator — O- plane
NS-NS or RR

KK wave functions multiplied by phases e (Fa—75)

NS-NS: T'4Tgr Vs RR: qaqpSs
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Amplitude from geometry: A and M

Annulus = D-branes/D-branes, single stack = no projection

Mobius strip = D-branes/O-planes

(_ 1)mx+um

MD —1—(=1)"8 — (=1)™ — (—1)ms+ms

A+ M|, D w VSUSSS . = SO(32) gauge group
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Rank 8 type IIB orientifold theory

[ ] Keep a quantized B(lb Compatible Wlth Q [Bianchi, Pradisi, Sagnotti,

’92] [Bianchi, '98]
X9 Tension = charge = 16

@ — N = 16 D7-branes

A+ M|, > HEFD VazSe
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SUSY breaking model

T The Klein bottle remains SUSY

The annulus also

Only the Mé6bius sees the

breaking
N(N+1) v N(N—1) Sg
A+M|ODT7§07 2 Py
Gauge group USp(16) Gauge-singlet goldstino

— Nonlinear realization of supersymmetry
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Closed sector

SUSY Klein bottle = SUSY closed-string spectrum? [angelantonj,

Cardella, ’04]
Torus cannot be the SUSY one:

e Consistency with geometry. Orientifold: € = Q'(—d,,)"

0 : Winding shift 0p : Momentum shift

g — ¢ = (=1)Fg = Soft breaking Scherk-Schwarz-like

X% — X%+ (-1)F27r Ry = O-planes at Xg =0

O-planes at X9 = 7Ry
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Supersymmetric limits

Rg — 0

SUSY restored in torus when
Rg — +o0

Rg — 0: open sector also becomes SUSY

Small Rg = Spontaneous breaking similar to Scherk-Schwarz

Rg — +00: seems to realize an exact BSB

local tadpoles = strong backreaction = breakdown of EFT

10



Conclusions

e A SUSY-breaking realization with O+, O+ and regular branes

11



Conclusions

e A SUSY-breaking realization with O+, O+ and regular branes
e Share properties with BSB — Avoid NS-NS tadpoles

e Share properties with Scherk-Schwarz — Annulus untouched

11



Conclusions

e A SUSY-breaking realization with O+, O+ and regular branes
e Share properties with BSB — Avoid NS-NS tadpoles

e Share properties with Scherk-Schwarz — Annulus untouched
e Breaking at compactification scale in closed sector

e Can be the string scale in open sector

11



Conclusions

e A SUSY-breaking realization with O+, O+ and regular branes
e Share properties with BSB — Avoid NS-NS tadpoles

e Share properties with Scherk-Schwarz — Annulus untouched
e Breaking at compactification scale in closed sector

e Can be the string scale in open sector

e No perturbative instabilities when branes at the origin

11



Conclusions

e A SUSY-breaking realization with O+, O+ and regular branes
e Share properties with BSB — Avoid NS-NS tadpoles

e Share properties with Scherk-Schwarz — Annulus untouched
e Breaking at compactification scale in closed sector

e Can be the string scale in open sector

e No perturbative instabilities when branes at the origin

e Breakdown of EFT in "BSB limit"

11



Conclusions

e A SUSY-breaking realization with O+, O+ and regular branes
e Share properties with BSB — Avoid NS-NS tadpoles

e Share properties with Scherk-Schwarz — Annulus untouched
e Breaking at compactification scale in closed sector

e Can be the string scale in open sector

e No perturbative instabilities when branes at the origin

e Breakdown of EFT in "BSB limit"

e Outlook: Add orbifold to the game
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Thank you for your attention!

And bon appétit :)



