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https://www.nasa.gov/feature/goddard/2019/nasa-visualization-shows-a-black-hole-s-warped-worid
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https://chandra.harvard.edu/blog/node/558
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Superstrings, Hiddnen DimehS‘io;.nS, and
~the Quest for the Ultimate Theory

Brian Greene

Pulitzer Prize Finalist ’ B L




STRING THEORY GUMMARIZED:

| JUST HAD AN AWESOME |DEA.

SUPPOSE ALL MATTER AND ENERGY
IS MADE OF TINY. VIBRATING STRINGS.

OKAY. WHAT wWouLd
THAT IMPLY?
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1>7Lb—> 39 5Lyth Bound

Ap=0(1)M \/07(;1 > S 0(0.01)
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A* ~ 0107 ME <« Mp

> Then the cosmological constant. it 1s not understood. I once

> planned to write a paper entitled: "200 wrong theories for the

> cosmological constant", with 200 references. Needless to say that
> most of these theories are also mutually exclusive. The right theory
> has not been found. You are wellcome to provide for the 201st

> reference 1n my paper.
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.-+ this bound forbids de Sitter vacua”

‘ornell University
@E) Cc U ty

arXiv.org > hep-th > arXiv:1806.08362 Search or /

High Energy Physics - Theory

De Sitter Space and the Swampland

Georges Obied, Hirosi Ooguri, Lev Spodyneiko, Cumrun Vafa
(Submitted on 21 Jun 2018 (v1), last revised 17 Jul 2018 (this version, v3))

It has been notoriously difficult to construct a meta-stable de Sitter (dS) vacuum in string theory in a controlled approximation. This suggests the
possibility that meta-stable dS belongs to the swampland. In this paper, we propose a swampland criterion in the form of |[VV| > ¢ -V fora

, scalar potential V of any consistent theory of quantum gravity, for a positive constant c. In particular, this bound forbids dS vacua. The existence

| of this bound is motivated by the abundance of string theory constructions and no-go theorems which exhibit this behavior. We also extend some
| of the well-known no-go theorems for the existence of dS vacua in string theory to more general accelerating universes and reinterpret the

| results in terms of restrictions on allowed scalar potentials.

Comments: 22 pages, 1 table; added references
. Subjects: High Energy Physics - Theory (hep-th)
. Cite as: arXiv:1806.08362 [hep-th]
(or arXiv:1806.08362v3 [hep-th] for this version)

. Submission history

From: Georges Obied [view email]
. [v1] Thu, 21 Jun 2018 18:00:01 UTC (21 KB)
[v2] Wed, 11 Jul 2018 03:22:04 UTC (22 KB)
 [v3] Tue, 17 Jul 2018 08:44:22 UTC (22 KB)
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Dark Energy May Be Incompatible With
String Theory

w A controversial new paper arqgues that universes with dark enerqy

profiles like ours do not exist in the “landscape” of universes allowed by

string theory.
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String Theory May Create Far
Fewer Universes Than Thought

Some physicists claim the popular landscape of universes in string theory may not exist
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arXiv.org > hep-th > arXiv:1809.00478

High Energy Physics - Theory
Do We Live in the Swampland?

Hitoshi Murayama, Masahito Yamazaki, Tsutomu T. Yanagida

(Submitted on 3 Sep 2018 (v1), last revised 10 Oct 2018 (this version, v2))

A low-energy effective theory is said to be in the swampland if it does not have any consistent UV completion inside a theory of
guantum gravity. The natural question is if the standard model of particle physics, possibly with some minimal extensions, are in
the swampland or not. We discuss this question in view of the recent swampland conjectures. We prove a ho-go theorem
concerning the modification of the Higgs sector. Moreover, we find that QCD axion is incompatible with the recent swampland
conjectures, unless some sophisticated possibilities are considered. We discuss the implications of this result for spontaneous
breaking of CP symmetry. We comment on dynamical supersymmetry breaking as well as the issue of multi-valuedness of the

potential.
Comments: 31 pages, 1 figure
Subjects: High Energy Physics - Theory (hep-th); High Energy Physics - Phenomenology (hep-ph)
DOI: 10.1007/JHEP12(2018)032

Report number: IPMU-18-0143
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Do you believe that the swampland program could be a way to avoid
anthropic arguments in string theory?

52 responses

@® Yes

® No
@ They could be complementary




55k, HHDSDHIPREEE



Planck 2018

+BAO/RSD-+WL

Planck TT, TE,EE+4lowE+lensing
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Do you believe that the 4d string/M-theory/F-theory vacua constructed so
far are representative of the landscape of the full theory?

48 responses

6.3%

@ Yes, it is a good sample
@ No, only represent special corners

© No, the ultraviolet theory is most likely
strongly coupled and possibly intractable

@ Most of them are not under control,...

@ They represent some aspects well,but not all
@ ltis very hard to know

@ Wrong approach.

@ Yes for susy vacua

@ They are too simple. We are neglecting string
effects
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