ARV FTFARXY TFLROA—TH R
AP OBEKXK7 7y o5k —1L

W

2N Y
77 KX & JKIRVLBIE AR

EHT collaboration




EiIRXXES/KRVLBIERAIFr & &




KIRIZEKXENHAIDITHE?

x

s

EERIE R (1899F ~)

TA5—IZ L5 EE (BEHRHFEE)DFTE (1760FLE, FEHI~3008)
Froro—IZKAHBEEI DL (18914, FHI~4308!")




AF¥ x&77218”

PMRFTE: KR R (UDEL) (1870—1943)
RRKRF HFE E2FFE 2 (1892)

Bk DIRIEENZHT572I8 7 F R (1902)




; & & ) & S% g lrne e
TR OO ARG e SR iy, 2O V.‘%m

9 E A MW E
~ AR AN LY Y ﬁm&ﬁ?.ﬁl

Rt i
BiREaddishu e e D w1
Rt e &
Bl o S
iisuabsdiiened A= 1
B 3 5 R s < |

N
Bl toadelaiand W TR

FZE: FADI102FEHLZE !

]

%%

Py

v

R A SRR P R e ey O

p—

il .. ,‘ M,_w ~ ! s \m
1858 A 0 LT N
e EEKE R s e
| B S M :
AR S o ta e BOE

¢ .ﬂﬂhm,\wu




DR

FZE: FADI02FESZE !

.u.
Mw.

%@éﬁmﬁ,
£ S
IR E

-X |
«f

RN EE

bk




CRFHEEAERDERRXFEDIRR

« 1RNE EICDEFETIYEBRASI1ZHRE. TER: CHFH
?.EEI‘%#B_EE/\ ZH:
[TRIBFAFRITEHL L AR (BHRES) OANERMELASU
- 19434, BEEHZEERTEHEKR
SR DTG, MEBREAVN—DIEHAMIICERA,
o BERYIDNGHRSToTHHNEREERFTTHAE

trhlE

l

il

21 ’;"J/ fJ PR G, B, fk'ﬁ’.’f'&}&. UL‘L&H%‘?T’L A IEUHE
+H
[ 1H 7k :

T @BRy) BMSEIA

z—H:T_-a-_ S bAmazsik vl 71, No. 10, 2016 . I .
BEOPMELEARR-EAENRDRTARLY




SHEBRFMNOERERZREA

]
ull

—I\I

5 & HEERFT IS B2
BIETE |~

ERE{LITEICHAL

0)%%7‘::0 SEHETL

AT (BEET™H) D/NSRS
ToTTOREERDSD

ADBRRXLRE

Hla X A -6mEKE =

fRIE A8k

"3

ELECTRONICS

[ = m.wm
6m3 )R EIFE ERIR(19684F ~)

— R EA. /KR CVLBIEER 2+ F F




VLBI (Very Long Baseline Interferometry)
HERERERTISE

EAVN

The East-Asian VLBI Network EEestt | [

(Image Credit: Reto Stockli, NASA Earth Observatory)




ISy HR—

HTCELRLVEEDOXRK

« BRWVEHND=H. FIARRE

beld

* A0 DET ANTERAAL (B

H TERNTGELTED)

75991 —IL M 2k
ELOMTH o
HER (fF DL (RENHY.
(TATOME RN BIE R, NERLMEDN
AN R ) EIREARGE AR, FEEoTLVD)




IS5y hk— )L & — IR IR

TAABANI915FIZERLT-
S DER = —REXT4ER

limh

« BEERRZEZPHLDSH

o RIFXFZEDPNHAHIZE>THD

> FERICHWNENEZFSL-KAEDE
KIERIZEZTIAEND

= o9 iR—

TlEHA




75y R—ILELTO DB

JED
LR
=20
ES N
> a/\ LYY )LABH 71—BH
(B1ER7EL) (BIEE&HY)

EOEEE, Y2/ LYV IILEEDORIBVEICES,




BEXKITIvIHR—IL?

M87 (FRILMER

N EoTvh)




BEKXKI7S5vI71—ILILBESLN?

e MAZLF=TTvoR—ILIEEELNET)
o ERRIZ. LT LEFSTHEL!
- BIEOYEBEZEH AL E. EAIRILT—HEE

RENS




KON DL
Sgr A* (WWTEEARS—

-
: o 3 P =
izt Pt




IV IR—ILDBREL
J—RIVYEZEZRE !

Rogér Penrose I Reinhard Genzel Andrea Ghez

Prize share: 1/2 [ Prize share: 1/4 Prize share: 1/4
|




2599 R—ILDEE%IRSD
HEDEREL(FVVHBKRIBEDOE KL RFEEZS T S (VLB
ARV P RFAX YT LRA—7 (EHT)

— JFHMOBRLEEH & 2L S MERY A X DRBEEFRZHK —

2017 DA
L L) TIVREES
3 &%) FU.TanvRE
il APEX
Y FU-TRATEE
R
= ﬁ IRAM 30m‘£fiﬁ
| = ZRA v EasLA

] ‘JI—L\X-%—D-?’)ZUIJI/%&“E

U

R/ Ly (T o e o1
c KRS RLES
= "4_ : AFQAPITFRIT
< (g vISURTHH
| e y desmin

!& \ T3
§ TUYF-F Al

g;‘iéii'ﬁﬁﬁgaﬁi
o QW smans

M87&L\’CF—AZ'}7 — M2 KEF—4 vk




I»

EHT : E [ 155 11 D B8

- HEDI3HERAZTILIZ, 2008 BOHATEI SN

A

Natonal Astronomical — . k 4 4 J
Ooservatory of Japan PERIMETER THE UNIVERSITY
y . NSTITUTE R 2k t OF ARIZONA

EHT collaboration

:‘ Event Horizon Telescope g
& Collaboration Meeting =%

2018F11ADTACIIMNEETDEREBEE (55 -SK/INHRKE)




2019F4 A O FEARL R im XX

* 6 papers released in Astrophysical Journal Letters (875, L1—
L6)

* In total, they contains 204 pages, more than 300 authors

THE ASTROPHYSICAL JOURNAL LETTERS, 875:L1 (17pp), 2019 April 10 https:/ /doi.org /10.3847 /2041-8213 /abOec?

© 2019. The Amencan Astronomucal Society.

(OPEN ACCESS |

CrossMark

First M87 Event Horizon Telescope Results. 1.
The Shadow of the Supermassive Black Hole
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Abstract

When sumrounded by a transparent emission region, black holes are expected to reveal a dark shadow caused by
gravitational light bending and photon capture at the event horizon. To image and study this phenomenon, we have
assembled the Event Horizon Telescope, a global very long baseline interferometry array observing at a wavelength of
1.3 mm. This allows us to reconstruct event-hornizon-scale images of the supermassive black hole candidate in the center
of the giant elliptical galaxy M87. We have resolved the central compact radio source as an asymmetric bright emission
ring with a diameter of 42 + 3 pas, which is circular and encompasses a central depression in brightness with a flux
ratio 2 10:1. The emission ring is recovered using different calibration and imaging schemes, with its diameter and
width remaining stable over four different observations carried out in different days. Overall, the observed image is
consistent with expectations for the shadow of a Kemr black hole as predicted by general relativity. The asymmetry in
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