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AN IMPOSSIBLE TASK?

- The problem with black holes...... they

were still so small on the sky...

- The biggest shadows (we know of) are just
50 pas across

+ Need a telescope the size of the planet...
. 6 = A/D = 1.3mm/11000 km ~ 20 pas

array
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’ .

Galaxy M87 :
4000 light years > . 2000 light years . AN
‘ .
i N .
HST - WFPC2
0.1 light years Visible -
VLBA -
Radio

NASA, NRAO and J. Biretta (STScl) « STScl-PRC99-43
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Calibration
- Hundreds of terabytes of data needed
to be flown to a central location l ..
- Just confirming the telescopes were |
Imaging

synced took months (and more - the | q it
South Pole disks were delayed until l e (09K

the October station open)

Models

'

to be absolutely sure we knew what Simulations Well...

* Then...lots of math.

- One of the key goals for the team was

we had - this means redundancy...
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Observation Model
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‘ TO SEE THIS...

April 10

-]

April 11

I

Brightness Temp. (10° K)

s

bo

O

=

» Four days of images - with similar structure to each other (that’s good)

+ [he expected shape, size and intensity...

- What parameters can we define from the images”




Event Horizon Telescope

- They are defined by their mass, and their

spin (if they are spinning) PLUIC  \oyaGER 1
_/,3 ’
N
- The photon ring size is directly related to the 2N

size of the event horizon - If we measure

across It... we can measure the mass...

+ 6.5 billion times the mass of our sun - bang

on the mass predicted from stellar motions

BLACK HOLES ARE SIMPLE CREATURES...
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+1759.3 days +1759.3 days
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G. Wong, B. Prather, C. Gammie (lllinois)
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RiNng-like structure, some asymmetry, large-scale structure resolved
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e Convert 6,to Musing D =16.8 +/- 0.7 s
Mpc

-J
|

M =6.5+/-0.7 x 109 Msun 3
 Three methods in excellent S;/
agreement :
e Systematic error in calibration of a ;jé
dominates in all cases
e Excellent agreement with recent
3

stellar dynamics mass estimate
(Gebhardt+2011)

THE MASS

—
I

Stellar

Gas

GRMHD
model fitting

(Geometric crescent
model fitting

Image domain
feature extraction
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- We know this black hole Is spinning

and has a et

+ The bright crescent (because that
ight Is being doppler brightened as
t Is traveling towards us), then tells
us the way the black hole Is rotating

and the jet orientation

+ Again, these were as predicted from

other measurements
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The Black Hole Shadow in M 87
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The first black hole to be That First Black Hole Seen in an Image Is
photographed now has a name Now Called Powehi, at Least in Hawaii

By Rob Picheta, CNN
(© Updated 1057 GMT (1857 HKT) April 12, 2019

TIME > ame
New York Times, CNN, Time Magazine Black Hole Given the Hawaiian Name
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Powehi. Here's What That Means
G R A | SpaceX Launches a Mega |
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involving about 200 scientists,
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Representative Case gives speech on House floor

“l rise today to recognize the groundbreaking contributions
of the James Clerk Maxwell Telescope and Submillimeter
Array, located on the 13,803 feet summit of Mauna Kea In
Hawai‘i, and celebrate their contributions to a truly
international effort producing the first-ever image of a
black hole.

- These Hawai‘i observatories pioneered the study of black
holes and, thanks to powerful new capabilities, perfect
conditions atop Mauna Kea, and dedicated personnel, we
can all look forward to more of JCMT and SMA’s cutting
edge discoveries in the future, in addition to the continued
growth and reputation of Hawai‘i as a world leader In

exploring our heavens

eRAL SUPPOR

Congressman Case Praise
Astronomers Who
Captured Image of Black
Hole

By Big Island Now

April 10, 2019, 12:18 PM HST (Updated April 10, 2019, 12:18 PM)
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;'Ea Rep. Case Speaks on House Floor on Fir... o 12:08 pm ET
L Watch later
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REP. ED CASE
D-Hawaii, 1st District




WHAT NEXT?

Higher frequency = better resolution

More sensitive instruments - Namakanuit!
More stations - Greenland telescope
Polarization measurements

Milky Way black hole...

Watch.... this....... space....



