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[Z IT-01] The self induced secular evolution
of gravitating systems.

Christophe Pichon
Institut d'Astrophysique de Paris

Since the seminal work of Perrin, physicists have
understood in the context of kinetic theory how ink
slowly diffuses in a glass of water. The fluctuations
of the stochastic forces acting on water molecules
drive the diffusion of the ink in the fluid. This is
the archetype of a process described by the
so-called fluctuation-dissipation theorem, which
universally relates the rate of diffusion to the
power spectrum of the fluctuating forces. For stars
in galaxies, a similar process occurs but with two
significant differences, due to the long-range
nature of the gravitational interaction: (i) for the
diffusion to be effective, stars need to resonate,
i.e. present commensurable frequencies, otherwise
they only follow the orbit imposed by their mean
field; (ii) the amplitudes of the induced fluctuating
forces are significantly boosted by collective
effects, 1i.e. by the fact that, because of
self-gravity, each star generates a wake in its
neighbours.

In the expanding universe, an overdense
perturbation passing a critical threshold will
collapse onto itself and, through violent relaxation
and mergers, rapidly converge towards a
stationary, phase-mixed and highly symmetric
state, with a partially frozen orbital structure. The
object is then locked in a quasi-stationary state
imposed by its mean gravitational field. Of
particular interests are strongly responsive colder
systems which, given time and Kkicks, find the
opportunity to significantly reshuffle their orbital
structure towards more likely configurations. This
presentation aims to explain this long-term
reshuffling called gravity-driven secular evolution
on cosmic timescales, described by extended
kinetic theory.

[ will illustrate this with radial migration, disc
thickening and the stellar cluster in the galactic
centre.

[® IT-02] Active black holes in “normal”

galaxies
Jong-Hak Woo

Department of Physics and Astronomy, Seoul
National University, Republic of Korea

Since the discovery of quasars about a half
century ago, it has been an open question what
triggers supermassive black holes at the center of
galaxies. [ will talk about AGNs and their host
galaxies in the context of galaxy assembly and
evolution. In particular, 1 will focus on the
fundamental, but unanswered question whether
black holes play a key role in galaxy evolution
from my personal perspective.

[®& IT-03] Research on the history of
astronomy and the role of astronomer

Yong Bok Lee
Seoul National University of Education
Sohnam Institute for History of Astronomy

Seuete] A2 BH0| 7150] oAb ARAIY o]d
RAASER] 75 SeRich. Aol He @4
2 Uo7 980 7|28 Wola NS 7]=5] Al
AR ol Folk At A 71 &ofl FA A 7155tL
olck. £3] S ANIE APRIZE Q17ko] W2 A wat
ofUe} shsat wo] Yojib charet ALY AHE W &
Alol] Gz, TohRRE zhe shsut Hut Py §71A
9l TS Zheckn Agly] giRolch,

Sejuets ARA P o AN 712Q AR

719 ATEAC BN, Y B, BEY 9L, 2
3 2, AN WA 5 2508 olyel AL o] e}
ol g AA2 dojyd ANS T2 7]85ta 9
th. 1 % mejAle AMYEASO|E o] sotd 4 ¢
2 AE2 e AR 7152 YUlT U

ol2igt ¥ 7S WO oz} URNE FFORNE
92 =sto] AR LW olgstel 92 W] Be
G A4S A8 TS AR 5o d ey
o 23 ¥2E mofsto] AN BAS A FAretATy
o ege AX| Lol Yol olsstn 451 WA
A7) 2 oee st

ol2igt M EW BT A2 APNE SRR HY
g S ALgP] YsiAE BUglel AAE Ut
F5% Bayol k. oS s YT WE WA
Aetn AArsGct. A2 o7l ARl xS 545
T AAS £3E ol gslof A2 AAS §A BeE sl
W41 717]0lc}

Qejife AR we) Ul hA] 591 AKX, G
(Bi). AHER). FRBRSS 24 27 ABAY &
e B H9lck. ol T YE} o2 YHoz o
2N B & ¢ PO 923 B3} 719 JAto]
cf. §5] AT o] e FIo| Jo] A Ul

ol

2SS\ H|42F 25, 20174 102 / 37

[



