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BIG PICTURE

Our world is non-supersymmetric
(at least at low energies)

Itis crucial for phenomenology to understand String Theory (QG) in setups without supersymmetry!

How?
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10D NON-SUPERSYMMETRIC STRING THEORIES

M-th

There are three:

- EBxE IIA 0A

Argquably the most natural

Spin(16)? § i way to study Q6
\ E E E , away from SUSY 4
[Alvarez-Gaums, S

Ginsparg, Moore, 50(32) IIB 0B
\Vafa‘86] l 1

Type Sp(16) U(32)
[Sugimoto ‘99] [Sagnotti 195]
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10D NON-SUPERSYMMETRIC STRING THEORIES

E8XES
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IIA 0A
Spin(16)?
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\Vafa‘86] l 1
Type Sp(16) U(32)

[Sugimoto ‘99] [Sagnotti 195]

Not a lot is known about these theories..

e.g. do gauge/gravitational anomalies cancel?

- local anomaly cancellation

- global anomaly cancellation ?
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: M-th
There are three: Not a lot is known about these theories..
b e.g. do gauge/gravitational anomalies cancel?
ESXES8 IIA — DA
/ ' ' ' - local anomaly cancellation
: 2 ! ' ,
Spln( 16) ' - global anomaly cancellation ?
Alvarez-Gaume, I ' : . .
[ergpar’g, Moore. 50(32) IIB — 0B Our work answers this question V
Vafa ‘86| l 1 HOW?
Type I Sp(lﬁ) U(32) by computing the relevant bordism groups for

these theories
[Sugimoto ‘99] [Sagnotti 195]
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An anomaly in a gauge transformation or diffeomorphism is:

Z[X4] = Z[Xq] # Z[X4]
Global anomalies = associated to a transformation that cannot be deformed to the identity

The modern way of computing global anomalies of a theory on X; isthrougha ’_\
(d+1)-dimensional anomaly theory on Y, suchthat 0Y; 1 = Xj .
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A GRASH COURSE ON GLOBAL ANOMALIES

An anomaly in a gauge transformation or diffeomorphism is:

Z1X4) = Z[X4) # Z1X4)

Global anomalies = associated to a transformation that cannot be deformed to the identity ‘
The modern way of computing global anomalies of a theory on X; isthrougha F\
(d+1)-dimensional anomaly theory on Y, suchthat 0Y; 1 = Xj . \

The anomaly theory is engineered to give the exact (opposite) anomaly of the one you started with.

—> the anomaly is much easier to compute this way because:;

The anomaly itself is a bordism invariant of these (d+1)-manifolds
— we “just” have to compute 11D bordism groups for our three 10D theories

-

In QG, allow for
topology-change
= Dai-Freed
anomalies
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The background must satisfy:

dH ~ trF? —trR? =0

AlYo]
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What are the relevant bordism groups for these theories?
The background must satisfy:

dH ~ trF? —trR* =0
SO the relevant bordism groups for our 3 theories are twisted-string bordism groups
We find:

Qﬁm’ng—Sp(l& —0 Q‘itlm”ng—Spin(16)2 —0 Qistlring—U(32) —0
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bordism groups are trivial = all global anomalies vanish!!!!
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WHAT ARE THE BORDISM GROUPS?

What are the relevant bordism groups for these theories?
The background must satisfy:

dH ~ trF? —trR* =0
SO the relevant bordism groups for our 3 theories are twisted-string bordism groups
We find:

Qﬁm’ng—Sp(l& —0 Q‘itlm'ng—Spin(16)2 —0 Qistlring—U(32) _ 0*

\ J
Y

bordism groups are trivial = all global anomalies vanish!!!!

(up to atechnical subtlety for the Sagnotti string)

-

AlYo]

(twisted-ctring) bordiem
groups are not easy to compute
- Uce Adame spectral sequence
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CONCLUSIONS

We showed there are no global anomalies for the three 10D non-supersymmetric string theories

Huge consistency check!

But that’s not all...

= \\Ve used anomaly inflow to shed light on the chiral content of worldvolumes of branes in these theories

w \\e also computed lower-dimensional cobordism groups for these theories:

Q:tring.s'p(lﬁ) ~7
QString-50(16) o 77,
Q;tring»ﬁp(m) ~7,
Qitring Sp(16) ~
Qﬁlring-Sp(l(}) ~7

Qgtring-ﬁp(l 6) ~ 7y

Example: Sugimoto

sttring-h'p(lﬁ) ~7.
. : No Global Symmetries in QG implies that all of these bordism
classes have to trivialize in QG.

Qgtring-Sp(lﬁ) ~ 74
Q.:t.ring—Sp(lﬁ) ~ Zq)3 ® Z'g
Qgtring Sp(16) ~ (Zz)@_’{

String-Sp(16) - H3
Qm = (Z2 )Q

We can predict the existence of new extended objects that
trivialize these classes!

Q?:ring-ﬁ'ﬁ(lﬁ) ).

... more info on arXiv:2310.06895
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THANKS!




