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- Fellows name ( 3% HBI K & ) : Daniel Panizo Perez
(ID No. P23729 )

- Name and title of the lecture assistant (GEZ#HBEIE D - K4)

- Participating school (=##%): Hyogo Prefectural Kobe High School

- Date ( = i H e ) : 16/06/2025
(Date/Month/Year:B/8 /%)

- Lecture title (%RE8): String Cosmology and Bubbles

- Lecture format (E&xER):
4 XOnsite - [JOnline (Please choose one.) (E * A2 Z542) ((EBHMERTZELY, ))
@ Lecture time (G&ZR:RT) min (%), Q&Atime (EEREEER) min (%)
@ Lecture style (ex.: used projector, conducted experiments)
(EEAZ B ToPzos—FRICLSER. RR-EEOHERE))
Projector

- Lecture summary (GEZ#E): Please summarize your lecture within 200-500 words.

In this talk, we explored the accelerating expansion of the universe from the point of view of string
theory. We began by discussing the observation that the universe’s expansion is accelerating, a
phenomenon commonly attributed to a small, but positive value of dark energy. We then reviewed
the four fundamental forces (gravity, electromagnetism, and the weak and strong nuclear forces)
and emphasized the ongoing challenge of quantizing gravity, which string theory aims to address.

String theory, as explained in the talk, proposes that all particles are actually tiny vibrating strings,
with each vibration mode corresponding to a different particle, including the graviton. However,
string theory requires ten dimensions, so the six extra dimensions are theorized to be
compactified into complex shapes called Calabi-Yau manifolds. This implies an enormous number
of possible configurations, collectively referred to as the “Landscape”.
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Each configuration yields an unique potential, and physicists have been searching for one whose
minimum could explain dark energy. Despite two decades of research, no positive-energy solution
has been found in the Landscape. This led to the introduction of the “Swampland,” which consists
of theories that are inconsistent at high energies. The talk concluded by suggesting that the true
explanation for dark energy might lie hidden within the Swampland, highlighting the need for
further exploration.

@ Other noteworthy information (ZMth4FE S REEIE):

- Impressions and comments from the lecture assistant (EZ#HBED AL, KTOTSLIZHTS
BER-BEEAHYELIL, BELWLET,):
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