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Abstract: The Solar Close Observations and Proximity Experiments (SCOPE) is a space mission for solar
observations.It aims to send a spacecraft into the solar atmosphere deeply , approaching to the Sun at a location around 5 solar
radii from the center of the Sun, so as to explore the super-bright and super-hot “uninhibited zones” of the deep space near
the Sun.A set of breakthroughs are expected to make by the mission in the limits to techniques such as high temperature and
strong radiation protection, super-long distance delivery, orbit control at large distance, and advanced payloads. The
observations and in-situ measurements of the Sun will be performed at a brand new position on the magnetic field and plasma
structures with the special resolution better than 0.1". The spacecraft will traverse the magnetic reconnection current sheets,
coronal mass ejections, associated fast mode shocks, and various charged particles occurring in the solar eruption for revealing
the theoretical mechanisms of the solar eruption. The instruments will microscopically observe and in-situ measure the nano-
flares smaller than 0.1" in the corona and the magnetic field and plasma structures smaller than 0.06" in the photosphere at an
unprecedentedly close distance, identifying the features and associated mechanisms for corona heating. The detection of the
charge states of heavy ions in the solar wind will help identify the origin and acceleration mechanisms of the solar wind. The
coronal magnetic field and plasma, including those in the polar region, will be directly detected at the closest distance to the
Sun, and the associated structures will be microscopically observed. The dust distribution of the dust around the Sun will be
revealed, and the inner edge of the dust disk in the solar system will be explored. Two fundamental puzzles, i.e., solar
eruption and corona heating , which have challenged the solar physics community for about a century, will be solved with the
success of the mission; and a breakthrough will also be realized in detecting the coronal magnetic field , including that in the
polar region. In this paper, the background, science, expected scientific achievements, payloads, and key satellite platform
techniques of the SCOPE are introduced.

Key words: solar eruption; magnetic field; magnetic reconnection; medium and high energy particles; in-situ

measurement; thermal protection and isolation; telecommunications in deep space

o5 41 4% 2024 4E55 5 1

0 3=

X A 2 i 3k A= i ot DA AE Y RE 2 YR L 3 A
TN A AR A i B A7 AE HL AT S (B A
TS KBRS 8l 23 X N2 A A7 FR BT 77 AL A (] 2 B Y
TP ECRE o B K BH AR PG B, R B SN
KAHCHREM ., KFWEZhFLERAAKMAERF H
L OGBE S BE M BE AR K H IR H %R ) o il S
(Coronal Mass Ejection, CME) , 5137 5% &2 %) .

DLK PR BE 5 & H 3 AT H 28 9 ot 4l 5 o AL 3R
PR PH R 2305 2 (35K B &) B K 1Y 1 ) fe
(107 /R k& , R ok 30 16 2023 4F & H, Y 30 7 %) 78
AR J Bf 1] (L 20 ) ARSI HE R, WA At s 5 ] e
B AR Bl K ™ E 5 e M BR K R ] 2 [R) B

(BRI R, i A v 2 R R S F0F, B T
NZEH B IR, i R 25 Ke & f5 B% 4 BETR
WA, R B 5T K PH TG h R & 1) 3 AR 4 B S
SRS NTERE R IR R ILY SR A 32 A I RS
AR K, B0 akE I 2 s ) AR [ K48 4 Y A T
S, 2 A 0 S 11 M s 2t R P L R AR
AT i HoAth e 5L 5 B RS R E B 1

1R SN PNE P Ak W IS AN RPN
SCEATFSE AL X K BH BB 5, 4 T K A LA . A
WEFF X SRR , AT S s A T . 1960
fEIH L H, EEK ST S5 A —RE % L
KA AE DR, E 20224 , 2B R 5 T 704
WX RE I A TR SRR E A Rs =57 (FY-2) .



9541 % 2024 4E45 5 1 M

AR NS E T 7311 'l

WL AL 5 T 3

“Mz =5"(FY-3) “ M5 "(CHASE) ™" “HL—
57 (ASO-S) 4 i 1AL, LA K [ RR 4 B 2 ) AR
SR TR, 21 R ISk, K B BT 2 0 P
K #B 5 2 6] WL 25 AN /T 45

INHLIE BB B R F X S g BE A bR AR A
T A b 2K 290 T8 B O T A A ELE B AT, = X
K AR R DAL ER I B D) BE o 35 BT 2018 4F & 41 1Y
A 72 A BH 48 % (Parker Solar Probe, PSP) J& X FH ¥
B2 () B2 00 A S 9K F L AT LD RAT BIEE H O
9.86 1~ K FHF 48 (Re ) A7 & b 6k oK BH 47 i I 5
JECAE BRI, B SCE K, LB 4 A S A R R
IR ERPE M A R A 3.4°, L B /N
9.86 R B A e 43 B DX A B FL A

XK BAE Zh AR & &, H OB 10R. YA &
S NEER K HEERY], CME 3 1 Rk i
IS B B R T B CME S0 Al 3R e ™
K PH R B A A TP AR VR 25T R B R AR R BN
B R B KRG 7 P R IR K BH R A5 B
B R R BAEAE T H OO R <10R. W YE BN .

K BRI 2l JLF- ik A 8 A~ 25 BE 0 L, BRAT B9 0000y
X, AL FE PSP K B 438 €47 #% (Solar Orbiter) ™' 7
A, HBE AR AR 26 3 DXl P 7 258t X 4 T 48 75 DK P
TSNP PEA R B AR 5, Bk TR R — 0 s (s
B FEHENELEAHESN I R II R SCE (Solar Polar
Observatory, SPO) "1 55 ¥Ry B (BB B/ = 80°)

AT R TE L AU R BE & | DL & oy =00l i oK BA
e X2

A SORE A 21— I U 5 30 1 R B T 25 R4 55
K BH 3% 3T 4% 90 3 & (Solar Close Observations and
Proximity Experiments, SCOPE) . 14T 45 B0 R M 7%
% #30 GE) H £08 5R. (123R.) MU =50 HLiE I,
T =] P A HoAth 25 [ 4 55 B #6120 408 6 & BRI
UL I B, 3R IBCHIT i A A 0 8 43 B 238 e b R UL
TERE, 10 A7 PRI B0 K B P23 G 00 AR MR, AR S
i i& SCOPE BBk H bR , /i 43 o 52 Bk S6 R H AR
Fr i T B R 2 08 I A 10 A AR AT, A 2R AH Y T8
RS HAR, G A TS B4

1 BFEA

SCOPE 1y} 2= H b Al HE 45 Ay i i K BH 4%
HUER”F0 H B A ML B 7 R B 0 X A, S B H B
% W S 50 KR R A R A B R A 5%
e, X ¥ K O B & 07 AR 5 e D EORE I A
T, H %I BE B 1S v Y O B R AR D RN A AL
il LA e % H B 18 37 34T 8 AR ) 1S vk . AE
17 i S VR =R VRS SRR T S s L
RUXE DA i e, A N 2 A E DL S . B R R B
AT 5 S0 I | 48 ) B 2 R S 5 SE B 2 H bR T A AR
B Aar K FL P AR HH A AT 55 A A0 DL 1. A R far b A
TR

F1 MEZEHRAREBBERVER SRFTHARETS

Tab.1 Scientific goals,roadmaps of research, key targets, and task of each payload
B A bR BT PRI TRIHAT 55 194 RO
1 5 W 4 £ 3 BOBTE AR Y
LA Lin-Forbes #5810 58 8| | 5 iof 37 BE 55 W00 2 57407 2 00 4 4 | 4% 2w R Y s 7 (L 7 g
WA PR | R 4K HORE TGP L P LA R R P AL F \CME i | 353010 MeV RLE IRFRIRE | e = ey o
L LERAME R | i 0 R 40 2 O, S T B T, 42 TIIE 95 1 Lin-Forbes S | - BE &k 5351315 £ 300 MeV Al
7 200 0 9 B % 1 4 B 3o R0 300 MeV /n)B7
T T P O e HL T 7 4 A
4 R ) 2k Ve j: N AN VA1 Y v,
S AT R L 3 B A (e , | TSEECSOANZE Y Rty ) 20 BORTER IR
0 L i PR o L AEE, o BRI IX i 00 45 1 W R AL
i i | L0 E IR LR L 000 SCRE s 61 o RKLBLIX 19
S | PSP T A5 VR 0 X% R D AL | 287 1 4L 0 D ——
R e R TS T O A R o R 9 A R A BB D | el BRI
M AL s S I H OB R S XU 38 ) B 3 :
DR LR P8 R FS8 A AR BRI 9 7 2 o BR85S R A B | o BT A A
A BT T 2 A2 % R [ 2 B B R B AT R LR | H R bR o, T 2 01X
A e ST AR R OB G 7 ek AR B g ) : ) —
" ) % ) v = E i 3 VAN VA 3 .
SR RURAT | A RS RIS BT UK A R g | IO R
B B | YR 5 AR B SRRSO HOER B A R A W K B R - -
AR DR 5 45 ORI 2 B R B X R S B TR | T
35 I L e B RS 42 5 40 A 6 T 9 £ B2k 0 1 o ARBELRERANERE | DRHHRWN




AR (R e 30)

4 AEROSPACE SHANGHAT (CHINESE &. ENGLISH)

o541 % 2024 4R 5

2 FFEHEE AR AT

2.1 MEHEIRIT

CHEN %% Bl CME 7E H 1 | () ¥ X 23 B 7
AR K 26 B S P, B B CME 9 K R | 3 R
J5 Lt A BEAIL A A B RE A . R, PSP AL SR RE 8 28
I I B K A A R BRI Y CME R HL 3 B
SR 23 B b & A A6 = 26 B %k . CHEN 45 11
RN, PSP 75 K B W48 45 1.5 IR WL 2 KA 2
b LI R A0 SRR I B A B0 A 46 B 65°
A, B EE T H S R H S 5 5l 3 B A SR A
123Rq , TR % 76 0K BH U 4 4 A2 4.5 Pl 2 5 3
HLWE R o D9 b SRR I B0 A v] DLAR B 1 3 55 5 Ah
[ = S S I TN A= =l (61187 o't D AT ]
5% .

S FARB A E ] 2% Juno” 5 BB 1) SE
T o AR B, A AR TS e e
EAHER (S TG s R Bk 20 1 IR S oK 2 5
B | 30 0 AR B T, B B A 46 = 2 64,9
I H S ) H G B SR T 6 A R AR R s T
I H SRR I ST K, TE AR H R (] i ik — 2 %
IR H A AR BIR R HE , i 1R X —JF
B AAE TR LR Sy i #a B sl vl LA
A5 FE I R PH (<X5Re) 3 AN & Z A 78 T 40 25 31 35 26
— NI H I [RLE A5 5 0 5 AR A2 A, T L TR
JERE K

1] i 4 Solar Orbiter i 7, A H Z Rk & 2

Bl1 KEFKERVCHESEEMIK-REENTH AN
EREUERLHHFHE

Fig.1 The trajectories of the SCOPE spacecraft after
launch, including the orbit drift via Earth and
Jupiter gravity assists, the orbital entrance process,

and the final drift into its scientific orbit
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Fig.2 The orbital drift of the launched SCOPE spacecraft

via Earth and Venus gravity assists (in the xy-plane)
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Tab.2 Functions and indicators of the electromagnetic field detector
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e m H PSP(3£H) SCOPE(H1[H)
i £y 3.4 B JE T B I 64.9° UL 25 #E IH Ifi]
Bin U H &S/ H A H OB (RG) 9.86/150 5/123
JE1/d 88 59.3
2 e gyl T
R BE RUAE 54 I 4% JC HL A 25 A A LA SR
AT —— -
Hh e BE LT AL A i
H B 7 A el A
WA AT 28 B CMIE-WE B Hl 378 A BIL 23 1.5 /4F 4.5 /4
UEHA B (<25Re) Wil CMER HEBE HL 37 A FEFLT9.5 WL O, 08 | BEL73 h g O, 2B
1 F BAF AR BE (<70 km) i #4 H B3E 4% J BRI A8 h UL 7 11
18 T SIS R (<240 km) P 3l 5 LK MHD 5 n #4 H 2 4iE 4 G R 24 LI

ERZPS 427N IR UATE= Sl

>9.86R., i 1A it T

>R, K& FE [

Fregmiy | wRE

7 LR T CME 30 3 78 A X 8] (SR~ 10R e ) h A 1 58 T B 24 h LM 7 1
IR FH XU DX Aoz 43 B 1 T Ff S I P-4 2 B
IR BH A DX HE B8 (<Z6Re ) WL G BRI 2 KM 23
S oy A R A o R A Je R 24 h R 7 1
IR BF R o3 24 [0 % 3058 DX sgh o7 8 D) J BRI 24 W RN 7 1
HEA TG AR I8 KO B L i % I BRI 24 PRI B O

3.1.1 @ &HE#AE

XF L PSP 4 &5 19 #4O5 14 BE 48 A5 , SCOPE 1y
7P G 7 AT P LA B A5y Tl A AR
BB REIR TP A I RE ), BEAR H R 5% AR
R HE 4R S P& R JE B . SCOPETE IR H
5B T R SRR 5 3K 2 600 “C (PSP T I B it 5 1 i
1400 °C) 6 BRE B G R e v s T
J QU 2 S i A ey e i 1 B W = = O o
M PEHI e RE 5B E A O R MR AT B o ki
KEAG AR B E R RIS P L L ik
EX LTSS SN N O Yl SR AT I AT
A, DAHR RS A B RUAR ik, BBt R R s /B (C/C)
S2A PR NG FL AL R Ok B A 1 R, A T
R A RE AR R R A S UL B e R
JE 1) B T B 55 A 3 )2 e S SR B A v kL e B ) Ab
53 2 B A B (HLEC ) 299 0K 36 B0 ik Ak Ak (SIiC) B % (1)
PR AR i, 2 700 °C) HIC 3% )2 (it v L
3000°C) A EMHRERRZEGERIE MHT) ., &
1o 3% S B L Y BELEY , B0 B T IR E R B 2 500 °C.
SCOPE M PSP #J& A S 80 % 4. Ry T W XF
Lt PSP 1 Il 1Y 558 3% 45 19 B 5%, SCOPE (19 #4424
20 L 2% T 5 1) PR RE o

&4 SCOPEFPSPHEHSH S MHREX L
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Tab.5 Total energy flux of middle-high energy particles at a heliocentric distance of SR; and dust at a heliocentric

distance of 20R
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