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Outline

Jihn E. Kim and myself had a long friendship and fruitful
collaboration. Here some recollections of our encounters

Virtual encounter in Bonn in 1974

Some work prior to 1983: axions and neutral currents

Visit of Jihn to CERN in 1983-84

Th µ-problem and the Strong CP-problem

My visit to Korea in summer 1984

the land of the morning calm

Seoul, SNU and the students

Mount Sorak meeting
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Outline

Interactions in 1987

Kim at CERN and orbifold model building

My visit to Korea

My move to Munich in 1988

joint KOSEF-DFG exchange grant and student
exchange

more meetings in Korea and Europe

Quintessential axion

Kim-Nilles-Peloso axion alignment

Further fruitful collaboration with Kim and Choi
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Virtual encounter 1974
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International Summer Institute Bonn
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Cologne 1974
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Following Years

Jihn E. Kim started his exceptional career

Peccei Quinn axion for the strong CP-problem

axion searches in Kaon decay not successful

axion emission and the stability of the sun

extension of the axion sector necessary

increase axion scale fA to value larger than 10
9 GeV

Jihn Eui Kim as the father of the "invisible" axion

Further influential work particularly in 1980:
Review about theory and experiment of weak neutral
currents.
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Kim Axion 1979
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Neutral currents 1980
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Meanwhile

My encounter with axions in 1981:

it was the time of early attempts to construct
supersymmetric models

Peccei-Quinn axion essentially ruled out

extension of axion sector needed

paper with Stuart Raby at SLAC

invisible axion in a supersymmetric grand unified model

first appearance of the axino

Supersymmetric model building became an important
aspect in particle physics
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Susy and the Axion 1981
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We met in Geneva 1983

It was the starting point for a long and fruitful collaboration.
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Geneva 1983

Visit of Kim to CERN

SUSY model building, in particular gravity mediation

Just started to write my Physics Reports

Discussions with Jihn on axions in SUSY models

Discussions about the role of string theory

The µ-problem in supersymmetric models

needs new symmetry to control

coincidence of "axion window" with scale of SUSY
breakdown MSUSY

µ of order of the gravitino mass m3/2 ∼M2
SUSY

/MPlanck
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1983: Axion and the µ-problem
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Axion and th µ-problem

Our "most influential" paper

Encounters with Jihn E. Kim, Seoul, Korea, July 2026 – p. 15/55



Summer 1984: Visit to Korea

For me this was an exotic experience

the land of the "morning calm"

the weather and the food

"unknown" companies:
Hyundai, Daewoo, Samsung, LG, Lotte

Hotel Sam Jung and temple Pongunsa

Seoul National University

seminars at other places around the city

students Choi and Hong

Touristic experiences
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Mount Sorak meeting
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Mount Sorak meeting 1984
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Mount Sorak meeting 1984
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Mount Sorak 1984
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Waiting for the bus
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In the mountains
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Temples
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Temples
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Jihn at CERN again in 1987

String theory had reached particle physics

after Scherk-Schwarz paper
and the construction of the heterotic string in 1984

orbifold compactification by
Dixon, Harvey, Vafa and Witten in 1985

Wilson lines by Ibanez, Quevedo and myself in 1986

WL allow controlled breakdown of gauge symmetries
and the reduction of the number of families to 3

Jihn insisted to construct an explicit model

The result was the first "semi"-realistic model with standard
model gauge group and 3 families of quarks and leptons
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Standard Model from Strings
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The Authors in 2015
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My second visit to Korea 1987

In summer of 1987 I visited Korea again

it was the time of the Pre-Olympic games

Korea had changed a lot already compared to 1984

but this time I was already accustomed to many things
like food and climate

it allowed me to see more of Korea including the
southwestern part

I gave some blackboard lectures at a physics meeting
sponsored by the Daewoo foundation somewhere in the city
center
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Seoul: Daehoo foundation 1987
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Kim’s place
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Move to Munich in 1988

In 1988 I moved from CERN to TUM and MPI in Munich

joined KOSEF-DFG grant for visits

extended visit of Jihn and family to Munich

first student from Korea was Eung Jin Chun

first visit of student to Korea by Andre Lukas

We had regular visits and exchange with several students
including joint papers, among others

Composite Axion in 1991

Axino mass in 1992

both with E. J. Chun and Jihn E. Kim

Encounters with Jihn E. Kim, Seoul, Korea, July 2026 – p. 31/55



Composite Hidden Sector Axion
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Neuschwanstein
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More joint activities

Joint papers

Choi/Kim/Nilles in March 1994

Georgi/Kim/Nilles in May 1998

Meanwhile (in fall 1997) I had moved to Bonn.

we continued with our collaborations between various
members of our groups including most notably with
Kiwoon Choi, Hyun Min Lee and Kang-Sin Choi

we visited each other regularly

and organized various conferences ourselves
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KIAS 1998
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PLANCK99 Bad Honnef
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SNU Symposium 1999
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Where and When?
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COSMO 2000, Cheju Island
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But there was more to come

Meanwhile it was observed that the Universe was
undergoing an accelerated expansion

cosmological constant?

quintessence field?

Quintessence introduces a light scalar field that would lead
to a "fifth force".

an axion would only have derivative couplings and it
avoids this problem

but it requires a huge axion decay constant to lead to a
sufficiently flat potential
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Quintessential Axion 2002
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Extremely flat axion potential

Such a situation had occurred already earlier

axionic (natural) inflation also requires an axion decay
constant as large as (or even larger than ) the Planck
scale

gravitational corrections could spoil the flatness of the
axionic potential

there are also restrictions from arguments based on
quantum gravity like the weak gravity conjecture

The alignment of axions can solve the problem.

two axions with sub-Planckian scales can align to
create a flat direction with effective super-Planckian
scale

Encounters with Jihn E. Kim, Seoul, Korea, July 2026 – p. 42/55



Axion Alignment: KNP
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Potential for α = 1.0
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Potential for α = 0.8
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Potential for α = 0.5
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Potential for α = 0.3
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Potential for α = 0.1
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Potential for α = 0
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Axion landscape of KNP model

-7.5 -5 -2.5 0 2.5 5 7.5
-10

-5

0

5

10

The aligned field ξ rolls within the valley of ψ.
The motion of ξ corresponds to a motion of the original
axions θ and ρ over many cycles.
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Large tensor modes in CMB

This paper finally received more attention in 2014

BICEP announced tensor modes as large as r ∼ 0.1 in
the cosmic microwave background

this has not been confirmed (limits for r much smaller)

But the mechanism could still be useful.

Kiwoon Choi and Sang Hui Im generalized it to
multi-axion systems in 2015

today it is usually called the "clockwork mechanism"

It might be useful to create a hierarchy of scales in various
applications
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More collaboration and meetings

In the following years we continued collaboration between
Korea and Germany

several papers with Jihn

some successful papers with Kiwoon Choi as well

And we kept organizing meetings like

SUSY 2008 in Seoul and 2010 in Bonn

Planck 2013 an 2018 in Bonn

creation of Bethe Center

creation of the IBS institutes

Thank you for your collaboration and friendschip
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Boston 2009
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Bonn 2016
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Thank you
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