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0:00:1 | XFAEAX Remember, where were yous:* on that =
AMERE ? ERITEENBF |, REWE ?
0 great day?
0:00:1 When he sacrificed himself, to b W ¢
. At 7 BC | B mARIREEE(D 7K,
8 deliver the capsule to Earth
0:00:2 Around the world, we gazed at his ) s
) E2B&H , FMDIUNBEMHFREIETRE
4 last light, across the sky
KZE,
0:00:3 | X5 25 | You overcame many troubles on the n
. RENMIERNLERRTEEZERE.
7 asteroid Itokawa.
0:00:4 You were lost in space for many, .
REREFRREAH N2 K EAE
3 long weeks. [:-*for more than 6
weeks]
=1
0:00:5 Yet even with your battered body,
. BRIFTERENSER , E2IENRINKE
you managed to deliver the samples
from Itokawa to Earth. e .
Bt mmiEE T Ik,
0:01:0 During your journey through 6 R o
L . EIRI 60 I ABHRS |, BT IRAERR
billion kilometers, we felt a deep
attachment to you. .
E’“Jt'_'t:ito
0:01:0 We’ 11 never forget: the burning o
FENVKIARRIEIRE AR S ERIRBRIK
flame of your re—entry---and the
legacy of your accomplishments. -
18, FMRE THARFHE.
0:01:2 Hayabusa, we have rebuilt you, and o " -~
. 55 | BNEEFNRER  WEREAE
4 now you are heading to another
asteroid mission. L L
TS —MNMNTEREST.
0:01:3 | 524 A year after its departure from -
EEFMER—F2E
6 Earth
0:01:3 Hayabusa-2 has come back to our \
. . €32 5EF T HBkKHAE , 2ANNERA
8 neighborhood, if only for a moment




—BRiE.

0:01:4 It can use the Earth’ s gravity to . U .
. ) TEEE AHEKRIS| h ¥ IRHFILE BRI
2 swing—by and accelerate itself
R,
0:01:5 | XIS 2 Do you remember? .
. N #2803 ?
0:01:5 You once passed through this same N s o N »
. REEXTRENELOLET , HFEEERI
2 window, to head out toward Itokawa.
:0)ii 3
This time, your target is the . _ R o
. X—R , RMER2/NMTERS.
:02:00 asteroid Ryugu.
0:02:0 Your new mission is to probe the A G -
. . REFESE2EZHFNERERERNME,
4 mystery of the origin of life
0:02:1 | &H Today, fans all over Japan observed ) _ Loy
SK , EEBARNMLEENEES 2 BT
4 the path of Hayabusa-2 across the
starry night. R
ETHRE.
0:02:3 On December 3, 2015, 7:08pm Japan R N
. HARIE 2015 &£ 12 B 3 BRIE] 7 BY 08 4+,
9 time
0:02:4 Hayabusa 2 passed overhead, just O R . .
. E£5 2 BMLTN KT, BEEHEKNN 3090 24
6 3,090 kilometers away from Earth.
B,
0:02:5 Then, over the South Pacific sky in . - .
[ . RE  EEMNIMNBEATFLZE , thikd
the twilight hours, he turned his
back and headed out toward the P
. g, BiR/MTERE ¥E.
asteroid Ryugu.
0:03:2 | 524 That bright star over there-:- e g
, B RBBZHEEM 2R MNOKPE.
3 That’ s our Sun.
0:03:2 And those barely—illuminated little o e .
. . MLEMEWRTHNNIBETE  BEEX
9 points are the planets, orbiting
around the Sun.
PRfEs: .
0:03:3 They are cousins of the asteroid N e e .
&2/ NTERSENER.
8 Ryugu.
0:03:4 The Solar System is incredibly vast, . "
. o ABERZRXEFRTEY  BELFEEEARK
4 but its grand scale is difficult to

know until you have to travel




through it.

T, AR RAIRERYE 7R T,

0:03: Since departing Earth, Hayabusa-2 L L
. . MEFHERFFIE  ES 25 VT /REZ
was in flight for 2 years, before he
finally entered the trajectory
. &, FREHFANVERENNE
heading toward Ryugu.
0:04: ST 2 Hayabusa, we sent you back into .
E55 | ZMBREMETINKZE
1 outer space
0:04: On a mission to unknown parts, to Y, - A
. . HATEIERANZHIES , EIFEFNINE
9 find out about our origins
R
0:04: Why do we persist, to find out who . o
ENMNATRE TERRBNMN2EXNMABIE ?
we are?
0:04: 4.6 billion years ago, the Earth and . L —
. 46 1ZFFRI , HERFD/NMTEEBMEZEKRZE G
the asteroids both were formed from
debris floating in space. N .
BRI Z R R
0:04: This debris included water and
. ) XLENMEPZHKMENY , EN2% 00
organic matter, the raw materials
that were the basis of life. -
H AR,
0:05: The debris accumulated over time, . L
. DIEFEENEERR , FREERT/IMTZ
0 and asteroids formed.
0:05: Itokawa formed close to the Sun, so N L . o
! Y . RIINREAEREBEABRE , FILLELRE
9 it doesn’ t contain any water or
organic matter.
BERKIMENY.
0:05: But this time, your destination, -
. . B R BERMMERS  EEEET
Ryugu, is a little further away.
— i,
0:05: The asteroid Ryugu is far enough - .
MINMTEREZXENEEBE %L , EB2H

away from the sun to contain water

and organic matter.

KFIE Y.




:05:

If we can land on Ryugu and bring

MRRNEBELESHHATLEEEHER

1 back a sample of rocks, maybe we can
learn something about our own o e . P N
. BFRIEE® 72— ESRTEREBRN
origins.
ER.
0:05: In other words, the original s N e
. . HEEY , BRI A SRR,
materials that formed the basis of
life.
0:06: S 2 Hayabusa, Ryugu has finally come |
N o £58 KRFEBEIRST.
2 into view.
0:06: It’ s that point of light, just over o . . .
EERt=ZR  SRERZL.
7 there.
0:06: What will the new asteroid look like | | & . _ .
XN NTESEESR T AR ?
2 upclose?
0:06: Shut off your ion engines here, and A o g A e
EXBILIRNBFHEHSBARA , AN AT
proceed carefully.
praih
0:06: Hayabusa-2 adjusts its trajectory s . -
. . E5 2 ERAEMBEBCOHINE , LLUESH
precisely, as it approaches Ryugu at
a walking speed. . .
EEFELE.
0:06: But Ryugu is not a stationery . _
. BEREAEH L ADIIE,
7 object.
0:07: He must match the speed of Ryugu, o . N
ESnnSrERETE—H.
0 perfectly.
0:07: mE Now the shape of Ryugu is coming L
. . MERENIMNESEEBREER T .
3 into view!
0:07: =y On June 27, 2018, Hayabusa-2 reached N
. 2018 6 A27H , £ 2 B5EKEERE
a distance of 20km from Ryugu
20 NERIfIE.
0:07: HmHE This is ** Ryugu.




0:07:

After travelling 3.2 billion
kilometers, this is uncharted

territory.

T YT RUEAEZR , XER—1PRHARY

JH

0:08:

What we were not able to observe
from Earth, we can now see in full,

before our eyes.

[FEARFEMIK ETTEVERRE | WERIR

2L [ ey
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0:08: = To land here safely, to touch—down R o . . - S
NTHELLZEREE | BRFRINEAER ,
and collect rock samples, we must
find a flat place. e
NI s — A FIBAIE.
0:08: But, the entire surface seems to be L X
. BEENMMIEZERELFEREFIKAFH
covered by a rough, uneven terrain.
iz,
0:08: SHEEY 2 5 | Hayabusa, you can only touch—down .
. 55 | fRREEERBFIEMERSRM.
8 where the ground is flat enough.
0:09: 2 The time limit to stay on Ryugu is . L . "
REBERLENNERBE—F¥,
4 only 1 year and a half.
0:09: A1l of the probe’ s tasks will have y . .
0 to finish by then A MIENEREEZE L AREAK.
0:09: Before attempting a touch—down, | _ . o e
. . E=REMEZE  EEB2 5 /5AERELE
7 Hayabusa-2 first took reconnaissance
measurements from above. o .
HAT 7,
0:09: Ryugu’ s size is about 1 kilometer . /
. RENERARAB—RE.
9 in diameter.
0:09: Roughly twice the size of Itokawa.
3 EFRZERIINFHE.
0:09: Ryugu’ s rotational axis is almost e o
. RENBEM/IFETEER.
0 perfectly vertical.
0:09: This enabled Hayabusa—2 to measure e
, . RALES 2 SRERNEEENERA , MAH
5 Ryugu’ s whole surface, without
needing to maneuver around it. -
BEEZTE,
0:10: At the south pole, there is a large

boulder, 70 meters high and 160

meters wide.

taREERE—RESG , & 70X, T 160




0:10:1 And, near to the equator, there is a . . . NN
4 giant crater, 290 meters wide EENREBHHE  EA—TER  FiX 290
0:10:3 Unfortunately, based on the . _ .
1 reconnaissance data, no flat areas RIRME  RBOUNZUE | FFAREITIEH
were identified.
k.
0:10:4 So, in order to survey Ryugu in more FERTEERMNSAS £52108HT
S FRWNERS |, B=
1 detail, 2 types of mini rovers were R (b e
deployed. " " og
AR B R B S =S .
0:11:0 The MINERVA-II-1 rover landed . N .
0 successfully HERZ-1 B IER.
0:11:0 It was our first time to touch the o e S e e e
6 surface of Ryugd XEEMNERERMLSEIE,
0:11:1 MINERVA was able to hop around and e, . e
3 send images of various places on the BEREDURER  FELRNTRESTA
asteroid, but every image showed _ e
only rough terrain FE#RAES  BEREMAEREG LEHREES
B IX Y 3t 2
0:11:2 Next, the MASCOT rover was deployed _ N e
to the surface of Ryugu ZiE  EEYEENTEIRNEIRENTE
[T
0:11:4 However, again no sufficiently flat

places were found.

BR K AE2RARINASHVFEMEA.




0:11:

MASCOT was equipped with several
instruments for more comprehensive

data collection.

SV EERANMNE  gBATEZER

IR R K.
0:11: Ryugu was all rocks, lacking any . . ~ _
) REZEHAAR , BRZZEIERIILFESR
sand or dust as previously was found
on Itokawa. L IN A T
RO ARFRRD PRk LRI .
0:12: If you are not able to touch—down . . . -
MBRFEEBR R INMEFE |, L REIHERFE
successfully, there would be no
point in returning to Earth. .
/Qﬁ,E\X?o
0:12: The touch-down relies on this R A
EMEEXDEUELT.
2 sampler horn.
0:12: It’ s designed to shoot projectiles . TR o
. HIgHORULBEEE RHREY , REE
7 down into the surface of Ryugu, and
then collect the debris that flies o
. SIRIER SENER R,
up from the explosions
0:12: The sampler horn is about 1 meter . o
AT RAB— KK,
7 long.
0:12: So, a touch—down is possible on an AR ‘ "
. PR BB I ITEMMNXEE , HBABEMEEA
1 area where the surrounding rocks are
all lower than this height. , o
BEETFX—TE
0:12: Are there any places on Ryugu that o s
. ELBFEXMREMMSIE 2
9 meet the criteria?
0:13: This area is 20m wide. . -
9 XX B 20 %K.
0:13: Touch—down could be feasible here. N X RV
0 EXEEMIF 01T,
0:13: Good. First, drop the target marker. o
. 5, SRR E RN,
0:13: SHES 2 The target marker is a beacon to e nn e A o
. B triror s AR IE S 1 &G —MER.
4 help guide the touch—down.
0:13: So, it needs to fall as close as o . . _
. AUEZERAIREEIIFEEBRUERNM .
8 possible to the touch—down target
location.
0:13: Altitude: 25 meters

B 25 %,




0:13: It takes 30 minutes to send and . . D
. . . X ERMIKE N ES ZENMBEWEZIEE 30
1 receive communications with Earth
from Ryugu.
e,
0:13: We can only watch, as you control Dae e
. HENMNRBEBES MR HIE M.
7 the landing
0:14: Ryugu is rotating, so the target s
. A KEERE , FFLBiIrREsE BN
6 location shifts by 6 meters every
minute. W
K.
0:14: Use your thrusters to adjust your oo s s
. BRI KIARMRIRENUE.
2 speed and position.
0:14: No good. That’ s too fast. L
9 47, KIRT.
0:14: Aim carefully!
INDNBEE |
3
0:14: You have to drop the target marker " e n _
L. . YN NN7INAR IX (i o
; inside that cirel RIS HE B ARH KRREBTEBEE
side that circle
0:14: Hayabusa, you’ re still off-course. 5 N
3 £S5 | {RHARERM.
0:14: Altitude: 13 meters. At this rate, y e s _
2 you are going to crash! BE 3R RETRE  REREN
0:14: Pull up!
frie !
9
0:15: A The target marker missed completely .
. Birtrresc 2R , BRI TEHE 25,
6 and was dropped outside of the
circle.
0:15: SHEE 19 Hayabusa, the area around the marker 5 —
\ . s E5S | AR BENXKEFRESIE
is going to be very difficult for a
touch—down.
Fifi.
0:15: The surrounding flattish areas are . N e
EEELERFIEIXIEIER /.
3 all very small.
0:15: 6 meters---The largest space is just N o R el em s
. , K, RRMZEEIRB/OKE , BAIXAK !
2 6 meters wide. That’ s all!
0:16: By design, for a safe landing, you

should have a zone of 20 meters in

RiFRT , BEEREEM , REEER 20X




diameter.

A — X 5.

0:16:1 To land in a 6 meter area, you’ 11 L .
. BE—DRKHRERZER |, (REEXHIH
1 have to control the timing of your
thrusters+--very precisely. N . gt
FROMNEIEIES. EERFE.
0:16:2 Outside this area, the terrain is N ‘ —
. EXMXE 25, BEMAERMA.
4 completely covered in rocks
0:16:3 Tt” s critical to decide where to . - s R
REEMBEMEZREE , BNFTEFEBE
0 land. We need to choose very
carefully. iy
=Riubri=N
0:16:3 Can we run numerical simulations to PR . W
. . . KNSRI M F R ARBEEF RN
improve your required precision for
touch—down? ‘
FEEE ?
0:16:5 | X% 25 | On the right of the Sun:-:see that

blue dot? It’ s our home planet
Earth.

FERBEN , FERPIER 7B ? BA2H

MNWTERE , #hik.




