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¢ In QG models, EFTs are populated by strings and other extended objects
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¢ In QG models, EFTs are populated by strings and other extended objects
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¢ BPS strings as quantum probes of d > 5 supergravities!
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Strings in 4d?

¢ I'll focus on ‘fundamental’ BPS strings in d=4 N =1 EFT cee  olbso
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Strings in 4d?
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¢ Perturbative axionic shift symmetries
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¢ Fundamental BPS strings as natural probes of asymptotic field space regions



Strings in 4d?
¢ Warning: strong back-reaction:

* bulk vacuum destroyead
* fields possibly driven to strongly coupled regions 5€e  [Marchesano-Wiesner 22]

* no IR SCFT fixed point
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¢ However, strings can still have a well defined EFT description
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EFT strings

¢ Perturbative region:
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EFT strings

¢ Perturbative region:
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¢ EFT string charges:
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EFT strings probing
gauge and (curvature)” terms
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¢ Bulk perturbative gauge group:
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¢ Bulk perturbative gauge group:
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¢ Gauss-Bonnet and Pontryagin terms
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¢ The axionic couplings detect the presence of EFT strings:
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¢ The axionic couplings detect the presence of EFT strings:

% Shulk D /CL?:I4,7; = —/dCLi A\ 137@'

1 I ~

5Sbu1k — —67:/ 512,2' # O (d5[277; = 5]372- >
by

avnowad ly I -F lOW [Callan-Harvey '85]



¢ Anomaly inflow must be cancelled by world-sheet t Hooft anomaly

[Callan-Harvey '8 3]

: 1, . 1 .~ 1 .~
" =ely; = —5(67’02') Tr(F A F) — é(eZCZ-) Tr(Rr A Rr) — 5(67’01-) Tr(Rx N RN)



¢ Anomaly inflow must be cancelled by world-sheet t Hooft anomaly

[Callan-Harvey '8 3]

I;° = 67:[4,7; = —%(eiC’i) Tr(FAF)— %(ezéz) Tr(Rt A Rt) — %(67’6’1) Tr(Rx A Ry)
G = U(l)A X G]
w1l SO(1, 1) U

¢ We cannot assume IR SCFT as in  [Kim-Shiu-Vafa "19, ...]
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¢ .. EFT strings support weakly-coupled (0,2) NLSM:

Fermion | # | U(1)x charge | U(1)4 charge | Gy repr. | (0,2) multiplet
Ay 1 = 0 1 chiral U
X+ NR, —% 0 1 chiral @
). ng 0 qA ry Fermi W_
Xy +1 0 1 Fermi/Vector A_




¢ Anomaly matching + ngr,ng,nv € Z>q
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¢ Anomaly matching + ngr,ng,nv € Z>q EFT constraints!
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¢ Anomaly matching + ngr,ng,nv € Z>q EFT constraints!
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Simplest example

¢ Single-field model
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UV test: F-theory models
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UV test: O3/D3 models

¢ EFT-string: D7-brane

.3
2) Chel = = 37
(2) Cie 16n03€




UV test: O3/D3 models

¢ EFT-string: D7-brane

.~ . 3
2) Cie! = — 37
e 1671()3 -

nos € 16N

[Carta-Moritz-Westphal "20]

TesT-ea' ovevy ~40‘ MOAC)S ‘Dé F. Caﬂ‘a
dgrees wilh Theorem ba [Favale ’17]




UV test: O3/D3 models
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Conclusions

¢ EFT strings are physical probes of asymptotic field space regions

¢ Constraints on gauge and (curvature)® sectors
*  Positivity of GB terms and upper bounds on gauge group ranks
* All bounds microscopically verified (... so far)

*  Geometrical predictions (on O-planes, Mordell-Well group, ...)

¢ Possible contribution to anomaly inflow detecting hidden 5d structure

present in heterotic M-theory models
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A subftle contribution

¢ Axionic strings in 4 dimensions can support additional term ~ (Witten “96)
[Becker-Becker "99]
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A subftle contribution

¢ Axionic strings in 4 dimensions can support additional term ~ [Witten "96]
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contributes to anomaly inflow and anomaly matching
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UV test: heterotic models

¢ EFT-strings:
* F1/M2
* NS5/MS5 on nef divisors > y —z
. MS "2
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