
Lecture 09:

Advanced technology 
for optical/IR observations

adaptive optics / interferometer 
discussions
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0.01” (TMT diff. limit @ 1.6um, Subaru diff. limit @ 0.4um)
@ 1kpc => 10AU = 5x10^-5pc

Globular Cluster M3:10kpc M4:2kpc 

M15:10kpc  (<500Ms, 15km/s) RBH~10^-3pc

@ 8.5kpc => 85AU = 4x10^-4pc

Stars in the Galactic center region : smallest orbit r=0.05”=0.002pc=400AU

Proper motion 0.02”/yr=160AU/yr

Black hole at the MW center 3x10^6Ms Rs=0.06AU 

Black hole radius of influence RBH~GM./sigma^2~0.03pc

@ 1Mpc => 0.05pc

M31@720kpc, G1(M.=2x10^4Ms, sigma=30km/s) RBH~0.008pc

M33(M.<1000Ms, sigma=30km/s) RBH~4x10^-4pc…

@ 20Mpc => 1pc

NGC1068@14.4Mpc

M87@18Mpc, Black hole mass and radius of influence 3x10^9Ms RBH~3pc

HST/FOS [OII] 0.1”=10pc resolution で観測されている。

@ z=0.5 => 0.07kpc

A fewx10^10Ms RBH~7pc。

@ z=1.0 => 0.09kpc

@ z=2.5 => 0.09kpc

@ z=5.0 => 0.07kpc
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• BS-plate
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Measuring the movement of stars in the Galactic center

From http://www.astro.ucla.edu/~ghezgroup/gc/pictures/index.shtml These 

images/animations were created by Prof. Andrea Ghez and her research team at UCLA 

and are from data sets obtained with the W. M. Keck Telescopes.
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