


This summary is not systematic at all, and “completeness”
will be at most 50%...




\ Unsolved Problems in Astrophysics
(1995)

= Princeton, eds J.N.
Bahcall & J.P. Ostriker

= proceedings for 60"
anniversary of JINB @
IAS




\ Unsolved Problems in Astrophysics
(1995): cosmology, galaxies & quasars

COSMOLOGY AND LARGE SCALE STRUCTURE

1. The Cosmological Parameters .......................... P. ]. E. Peebles
. A TheReaning... . o e il Lk Paul J. Steinhardt
3. Understanding Data Better with Bayesian and Global

statistical Methods ... .ol cos v vvnnitien, o William H. Press
4. Large Scale Structure in the Universe.................. .Neta A. Bahcall
5. Unsolved Problems in Gravitational Lensing . .....0..... R.D. Blanc!fnrd
6. What Can be Learned from Numerical Simulations

OECHUROIORIY. o - o o b L e Jeremiah P. Ostriker

GALAXIES AND QUASARS



\ Unsolved Problems in “ Astrophysics”
1995

ASTROPHYSICAL LABORATORIES

10. Solar Neutrinos: Solved and Unsolved Problems. . . . ... .. John N. Bahcall
L1, PAGCIe DT VIAIeE . .o it e nneeseise b David Spergel
12. Stars in the Milky Way and Other Galaxies .............. Andrew Gould
13, Searching for MACHOs with Microlensing ............. Charles Alcock
14. Globally Asymmetric Supernova ................. Peter Goldreich, et al.
15. In and around Neutron Stars......................... Malvin Ruderman
16. Accretion Flows around Black Holes . ................. Ramesh Narayan
17. The Highest Energy Cosmic R R L b James W. Cronin
I18. Toward Understanding Gamma-Ray Bursts................... Tsvi Piran

extrasolar planets: not on the list of 1995



‘ Highlight of the Decade
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Unsolved problems in cosmology 2004

N\CDM

Q

Dark Matter
o the best candidate: neutralir

Dark Energy
o W (=p/p), W (=dw/dz)
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\ Unsolved problems in galaxy/AGN
formaiton 2004

= N\CDM

o luminosity function, Tully-Fisher, ...




Unsolved problems N galaxy/AGN
formaiton

N\CDM

o luminosity f

[ractinn

Kashikawa et al. ‘03



\ Unsolved problems in galaxy/AGN
formaiton ..
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“the Big Picture”
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Intermediate mass black holes (IMBHS)

o “missing” link between stellar mass & SMBHs in AGNs
o ULX: IMBH

0 IMBH

o IMBH

ultra high energy cosmic rays (UHECRS)
o GZK cut off top down or bottom up?

hot jupiters, planet formation



Expanding our Horizon ——

exploring higher z
o pop-lll stars, primoridal galaxies, reionization

exploring extrasolar planets, closer to star formation
closer to the black hole horizon

history of our Galaxy



"Unsolved Physical Processes




Unsolved Problems in Astrophysics 2004

“The Biggest Mysteries”
o dark matter & dark energy (gamma-rays, HOP, ...)

o formation of super/intermediate mass black holes (ALMA, NeXT, JELT,
SPICA, ..)

o ultra high energy cosmic rays (TA, ICE CUBE, EUSO, ...)

o hot jupiters (JTPF, ...)

Expanding Our horizon

first / higher-z galaxies/Poplll, reionization (ALMA, SPICA, SKA, ...)
black hole event horizon (ASTRO-E2, VSOP-2, submm-VLBI, GW...)
star formation / planet formation (ALMA, JTPF, SPICA, SKA, ...)
variety of extrasolar planets (JTPF, ...)

history of our Galaxy (JASMINE, JELT, ...)

Unsolved Physical Processes

o jet formation / cosmic explosions (VSOP-2, X-mas)

o particle acceleration (ASTRO-E2, NeXT, SKA, gamma-rays...)

o origin of cosmic magnetic field (NeXT, SKA, ...)

o 0o 0O O O



Unsolved Problems in Astrophysics in 20147




New Problems in the Past Decade

dark energy
hot jupiters
Intermediate mass black holes, ULX

cooling flows in galaxy clusters
cosmic (near-)infrared background excess



New Problems in the Past Decade
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New Problems in the Past Decade

Surface brightness (W.m™2.sr)
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New Problems in the Past Decade
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new parameter space

“JELT"  “JTPF"













