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How do these things fit together?
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Invariant under T duality



Symmetry enhancements

To read the gauge algebra we must look for massless vectors.
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To read the gauge algebra we must look for massless vectors.
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Symmetry enhancements

We can equivalently read the algebra through the commutators of the zero
modes of the holomorphic currents (e.g. Es x Es x U(1)).
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The imaginary root 0 = (O, 1, Osg, 08) is shared between the two copies
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E,, the Weak Gravity and the
Repulsive Force Conjectures

[Heidenreich, Reece, Rudelius, '16 and 20]

For every point in the charge lattice

Qi (Qz)
i R O s L4
LWGC  superextremal state 37 = (37 )

LRFC  self-repulsive particle F11 > 0

T [Sen, “95]
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* In the Heterotic toroidal compactification they agree: ; M= max(p@

[\

saturated by the £ @ E9/ ~ vectors (BPS)

* Look at the sector w = 0 ;

R1/7 RS/T
v < 03 (1 M)

*The WGC and RFC predict an infinite number of massless states at
R — 0.
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We showed the presence of affine enhancements
at the boundary of 9d Heterotic moduli space.

Only the 10d algebras have an affine counterpart.

Link with the SDC, WGC and RFC: infinitely many
massless vectors are expected from Swampland
constraints.

Work in progress :
this extends to lower dimensional Heterotic
theory (and F theory dual).
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Extended Dynkin Diagram

It contains information on all the possible enhancements and on the point of
moduli space where they appear.
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: R2 2 )~
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0 .A'(OS,O&OI):—E
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The E,©E, /~ algebra

- Asymptotically conserved holomorphic currents (zero Wilson line) a ={I,a}

I .
J2(2) = Jo(2)emY TR
n 7%(2) = cac P
with Y (z,2)Y (w, @) ~ —W log |z — w|?, X' (2) X7 (w) ~ —8" log(z — w) -
dz
* The algebra of the zero modes (J;))o = J,, = )&%Ja( ) is
[JTI;Jj]:7T?(Sfj(SIl+ )
) central extension
{ | v
[Jn? J z] T Jn—l—m
(e(a, B)J, ,‘fjffi a + Broot,
[J2, JB] = « £J£+m + indpa a=-0,
L0 otherwise

* For finite Wilson Iine@ =K X’f(z Xf(z) - AfY( )

R . . ;ffAJ R
X1 (X" (w) ~ — (5” + W) log(z — w), X"1(2)Y (w, @) ~

Af

they obey the same algebra.



