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Introduction 2/16

“Direct” observation of BH (our definition)

1. | Detection of General Relativity (GR) effects|

from a black hole (BH)

2. |Measurements of the masslgnd spin of
the BH|through the GR effects
(in the case of no electric charge)

15t case: GW detection by aLIGO
No example by EM wave observations
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Direct observation of BH (Saida)

1. |Detection of GR effects/from a BH
2. |Measurements of the massjand spin of

the BH through the GR effects

Why Sgr A* & S2? Fe line of MCG-6-30-15

1. Strongest grav. field (Mmluttl+ 07) /.
in EM wave
observations

2. Free from complex | i
physics in accretion disk' , 6 ' 'L*‘;j;

AAAAAAAAAAAAAAAAAA
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Orbiting Stars: Astrometry >/

Observations of General Relativistic effects
1. Astrometry
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Observations of General Relativistic effects
2. Radial Velocity (RV)
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52 radial velocity (RV)
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= S2 radial velocity (RV)
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ilo di come
My flight to Japan cancelled I

Credit: Sean Goebel/NAOJ



S2 Observations with Subaru'%/

S2 Spectrum




S2 Observations with Subaru'/

S2 Spectrum (2.16-2.22um, 4hr, May2016)
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RV uncertainty for Br-y absorption (May/2016)
S2: 300 sec x 32 sets =2 (300x12 or 10) x 3 sets
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Internal systematic uncertainty

S2 Spectrum
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long-term stability (additional systematic error)

Telluric standard (AOV) ) _came reduction and

A-calibration
( —> stability of atmos.
-: absorption lines

- 0 ~5 km/s in RV
(2014 - 2016)

atmospheric absorptioﬁs
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S2 Observations with Subaru'>/

S2 RV mcludlng Subaru observatlons
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Aims: Detection of GR effects froSgrA* VIR
Measurement of the mass hrogh effe
Results: 0 ~13 km/s (2016) =
- 10 km/s (longent: more llhES) vy

Observations:
2014/5 1 obs, 2-half night



