FHESHR 2025,43(1)

WF5E

2024 F£ X F#h o O f

B, RFE, TZR L, HHMNE

HE EOMT224FRLFABHERRREHE, RIMNBHF@magstE o te K T s 24248
ML EFE T KM AT REFEMNINE, “RE"LESP 2 XX P EHT , LRSI E
B AL 3 BRU B AT R BB A AL A AR F H B8 F — Y B F A A 2R B R AL

FERAMEZFH, ALAFHERBRR TR L, R ABRE st o35 AR RS AEATB T A
RELRH, KNG B ZmAAR TR HEE AT RIEDZIMTEAN AL —HASEEN
FRLEM FAST R E I T WpkF 2,8/ FES5 AR, LRAFRERE D E,HNN BT

TREMBRRE, ZNBETEREREERALRAARKLRR. BREAELKXRAAFERKTF

S AR TS FH MRS R A

TEEE R Bm G Ak, KM 2AIMTE S8 kb 2 2R 1=

KA W58 TR IR AL S 25 M AL
AN BB AR 28 A0 22 24 Bk g US4 A H it
JEE o A BH 2R 0 5L 3 18 8 ) IS BE R IR, AT RiE
LRI 10484 Ak 8 g T, R S0 R e UL | S
MHEEHE S WA TE I T8 02 24 M5 a1k
2024 4, AR TR R SR A2, b ai KRB R AT R IR
WG ) TR B B B — 2 R BRI 45 10 & S iz
11,7000 T N URZS 1 e LT, Ry 2 R B L 5
G A3 A B AT 5L 28 G0 A T 2 45 AT AR 1L T S B B
it FAST 9 E AR FHICRBE LA, R T 26 F ik
B b R B IR A S e I VT R, 7R R
FH RN H BRAJFFE 4503888, i 9 W = B Lk A 28 X6 3k B 4
T K AR 3h 7 A WL R B IR A T EIRAM T

1. FER¥REZRXXE,LE 100012
2. PEIBFRAFR R E A F R, LHE 100049
3. FER A A B, A 100049

fiff o TTAERE 8 TR B MR A SRR AR R B
I i DI 1 100 I Y e 8 20 4 2 3 SRS 8 1) T 4
1o A, N TR RER TR A R , IEIZ A il A\ K S0
2% A U, 41 g 1 S Ak B 0R R LR AR . I
SO AU S T ARECT AR RS IR ],
B 1 AR FRARIEREE S B

1 ADZRARETRE

VFZ P iR W, AR R TLE K T (Euro-
pa, B ) 9 VKV% S0 58 T AR IR A K IV, K i 2
Mok b ITAT R S 245 2 . BRIKZ AN, R TR
[N I s 28 = S | e ol O Sy L S N EAt
5 (Europa Clipper) J& 43 52 LK, 58 — N80 5
b A T B AT 55 (IR 1), 2 55 T R R )
(NASA) R AT BAT 55 T A s DA S5 KR 451
2024 4 10 H 14 H , #45 200K TP (1 SpaceX 7 J&

Wk H O :2024-12-18 5 #& m] H 151:2025-01-08

B4 - R E SR THRIH (2023YFA1607902) 5 [ K [ AARFF L4 10 H (12273058) 5 Hh R AMUR TR A58 15 H

PEF T B, LRI A W5 )y 1) Ay R SR 1 % TR, 1 F-15 4 zhaotong@bao.ac.cn; KT A (LR S — 1) , 1L BRI AR BF 98 1) S 1 J2 2 S 448 2 0
% L TEHA: songyj@bao.ac.ens A FIZE GRIFIER )  WFFE 5L, WFFE )7 170k i85 g KM 3R, L F {54 : lgou@nao.cas.cn

SRR, RTFAE, 28 5. 2024 4R KIS MIRLT). BHE $41E, 2025, 43(1): 20-31; doi: 10.3981/j.issn.1000-7857.2024.12.01869

20

www.kjdb.org



WFFE

FHE SR 2025,43(1)

HR T JE TR H L A S TR AS L TR TORITTE
AR IEIRTT . BUTTE 2025 4F 2 F KBk R, 13
[ Z2 M 5| 35, BT AE 2030 4F 4 A HRIA A A
FIAJG B BUOR T 08 50 W4T IS 1Y
HRY RT PRI T 9 AR, f s &
BL T BORARAL oK B I8 5 R
IESEAR T2 B DL e ik M B o, O B2
A T v s P (HOR T AR AR ST AT 55 i
R T8 15k 1 22 P A, A B2 S L S i 2 5 | A ) AR
o A5 S I il v B SE I8 LA R P00 45 4t Fi ) O

- Sefe 4
FRAE,

Bl AT R RR &
(& A3k 1 : NASA/JPL—Caltech)

AR R AT LA BB AT R G i g A BH AR LA
AR AL TR AT B A B AR A A A
01 AR SN A E B L AT — R

2 MAMDERZE

2024 4, 2 M BRI B 1 B TR R AL 4l
SRR TARESTERICIA,
21 "“RX"IE

“RET TR, B 4 % H R £ (Einstein
Probe, ] #% EP) , B+ J5 & 5 0 il , B At K )=
(ESA) 7l [ T35 4N BRAH 55 BT (MPE ) A1 [ i K
Jar (CNES) LLHEPBREAFIEAZS S, BTEAHFH P X
SR, IF R A U S | 5 H A R SO s HE T R
Rl EP HAT8ROX 54k iy R SR RN S B Bl R
S A BE T, IR T E PR AR IR B R 4R
R 25 1y 23 [P

www.kjdb.org

20244 1 H 9 H,EPTEPEPH B TA K5l
il AR — 5 s Uk /i & 52, RIS Al
TR B B, 2 6 A R a5 X 2 B
(WXT) F1 5 bl X 5 26 B 85 (FXT) 4R B T 241 KAk
[ XS 28 k2 W I 5 4k, L R0 2] 60 Z2 151 T\ Y BT
PG, b T SR e A, DL K 480 Z M4l 1H
IERAT R 10043 257 WL 45 545 3 1 [F PRln]
A7y BEA AT OGS,

“CRIETPETF R E AR ERICAE (A J0 1054 4F )il
SRR IGK B A, Kt VIR E =, HEP
A2 R RO AR BT b [ 7 R i A R e A i %
5 TE 14 T8 5 RR % 53 R S 7y B T iR

2024 4F- 4 H ,EP WA & R 45 i EP240315a [
i 25 5 2k & (gamma ray burst, GRB) , iZ i T40%% 2
=4.859 Y & , X2 EP B AjHI 2 /) feam KA, A
2PN o 1% GRB 1 X 438 et W (EL {57 T 51l & A
TR 2T RS AN FD B 2 2 A0 95 3 , ERH T EP 3@ i GRB #F
5% L A LR

EP240315a

G

-16.000 -14.000 -12.000 -10.000 -8.000 -6.000 -4.000

144.000 140.000 136.000 132.000 128.000
i

B2 “RE” TEFEMEIN 256 1264 Z FM
GRB EP240315a E% (& K2k : NAOC)

22 HERNIE

KA Z P Bt [ i i g, AR O v i 2K 3
T &2 (Space—based multi-band astronomical Variable
Objects Monitor, SVOM) , 42 1 ¥ & 1E 1) 25 18] W ) 2t
B, 2 H bn 2 D 5 2 5 1) 22 BewE 5, () I 4 45
IR IR R0 A R LN, L2 0 JBCS8 ) v S ik 1) GROB 3 K
of FEECIE, SVOM 19 A7 R0 1h 2 & e BB AL &%
GRM(Gamma Ray Burst Monitor) fll ECLAIR DA & 2 &
KRB %% MXT (Microchannel X-ray Telescope) #1 VT

21



FHESHR 2025,43(1)

WF5E

(Visible Telescope)éﬂ}ﬁ , 0] LLiEAT GRB B LA LM
keV 2 MeV IETE MM, A A 45 H NP 3" BT /R o 58
T YU AT LUS AT e A A A GRB A I, iX
SEA T GRBAE PR UERUOEIN 5 R T T # 2 4
OGP, SVOM J2 H il T8 it GRB £
W Bl WL RE ) fc ik () T o

PE~930kg
#H ~450 kg
[ rzmn

F3 SVOM D2 {U#shygsty
(B 3k 75 : SECM/CNES/CEA)

Wi B2 KM T AR AT 2 18 4R A4, #5358
SVOM WY AE 5 N 1z 2K fi e b 5T B [E] 2024 4F 6
A 22 HNHEVE & AR LSO RSTE ZTLAE
ST 930 kg, i TAERE B HIEK 625 km [WHILIE L, #L
AR 96 min'™, A o A A AR A WL 2 K 24
70K GRB, 20244F6 H 24 H #5800 = HEIL 2% GRM
ERTFAL, 6 A 27 HIF I8 #4800 2% & Fe , 47 78 500
T, 2 R T AR B B AR B S FE R R
A (GRB240627B) o TfiB 5 , T 421 3 58 i
Wik A TIRIE T B

3 “FHME"ME—RHE

2024 4F 10 7 15 H , WR 2 Jay 9 MO L BLAS R 25 155
FESS 75 S E PR FAT R 2 LA T 384 R 1k Sk i 1)
“FR LR — DR, X R — ik ELAT 20801414
ZIE KRB 5 TN 20244E3 A 25 HE 4 8 H
B 260 YL 25 J e 132 S 07 BRSO R A, T
TR i H 9 500 F5

Wi L LA 2 (B 2 s R AL 3 8 T 2
TN BT, UK 600 AT RE R BN R e B2 7 10 5 2 4h
R o Xk B8 F LS T LA ETR, BEA R &
PfE A, A BT R R, 21400 TR R 2
el T LA s e A TR | aE At eIk, T
TR RS B AT TR B AT R B T
MR B e 1M 2 . RUR TR e R BIF 21k
WO )R, R R R SRR EY), h T&E &R
Kefeds =, I WA FR A R4 =7

PRJL LA 25 ) B B2 2023 47 7 H 1 H oAl
SpaceX Jt & 9 5 K i A I [ 4k B BLIK M R 48 4k /K
K ZS B3 b % 5 2 H R Ag I H 12, B4R
1.2 m, ik 0.5°FJ7 B2, B AR LR AT A5 ] B2
BT TE N 12% (I8 RAT 55, Il 4 R WL L A5 2 1] 22
TR AT ) T 7 B — B P L sk i HUE:
CFEHET 1% BRI 6 4E L LA A
[ 55K B s R 13 IR %S . BFFE N 6L
T IR AR R 2 8044 L &R L A AL R AR AT AL
T e AL SR 100248 D e BRJLELAS
KAATSI T 2025 4 3 H KA 5375 B B3 KHL

B4 BRJLEAS2S [a) R e B4 09 T B B9 55 — DR Rl
(K R kU5 ESA)

22

www.kjdb.org



WEs

FHE SR 2025,43(1)

P, A RO L AR XA A TN . 5 4R RS T2 2
BRI T 2026 4F 2 TH /A FF .

4 FHhZTRADEHEFER

A7 23 (A B E BT (JWST) H— A B i Bl =
41 ZHEBZFF

FIH IWST, RCHFRER T8 2T
ZFIRT (S, AR AR ER A — ik B &R
FEBMIOW ., XN RGP A4 T1721+8842, B H
128 RAR5 2 AN M 3 2 50 5 SEHES 1) 2 R BB
AR, Je— P A L B R A M . TR 6 28 1K
BUG T A 2 M E S — BB R R W — i FEE
ANEEE R R ) — I R A T AR RO B RS L2 4
BERRZ DY T — AT i 2 IR,

Lo :

Last turn due to
deflector at z = 0.184

K5 A 2 IR T R DGR &

J1721+8842 & C AR L 1 5| 135 %8% , I L RE %
HB T EAT S W . peAh B R TR AR R B A —A
ARG B2 R A% (AGN) X EAF T 6 4~ &% 2 ]
) Bsf [ B3R 0 S A RT RE . PR, B B A TR i
U AR U M 2 OISR 3 B B AN 2 AR 2 ] A 1
EE, FR O AT ORS00 2 o 0 R A D7 s .l A X
ARG T 25 A i R JE R T 2 ADBUIR T 1 35 B
B, RS0 SR M) LA A5 256 I 2 BRI RE i
TR [ B A R 2 2R
42 BHEBAXREEZR

& Bl IWST 5 K B 204N GIERE 7, H WL R
240 ) [ PR RS2 R 58 /NN T 3 A K
AR (E ™), AR R ILF AR R —F K, (1
EAEFHIEA G 0 102N E LB R T, X
— R4 NAE , 2 W R A rh e R A TR L L

www.kjdb.org

A B S U 22, 1 — A I A A8 2024411 H
13 H #¢{Nature) -

K6 TWST RINAY 34 L1 pedy” K4

TE G HTHTH A BE P, B R AR R S
Yy P BT Y, X SE A S AR A . Tl
LR R R T AT 20% SRR R TEA . (B
A BRI 13X — WA, 3 B8R i A AR B 2 1Y
SUARFAC R R BT RUE 2 R L AR
BAR 2, T rEeREE, ENE R E IR
SRR R T =AW SN ) i /S R A RGN &7/ M

XL BAR T 58 T A AR A 1) 1Y)
FHPERKRZ KK AR ] fETy 2%
JEA TR i A, DA BE % 4 ik 8 4 L3 4 R i i A2
o R R Y R . BETE /N B4
i, JWST H B I oI 2 A5 ¥ 1) R ok A S0
CIRV/NIS (5e¢-3 iDNIis g DALY/ NP L 2 04
KRR ERAEAR LA REY)” R AR R AW
FH A — DA TG

5 AXRBEHRE

2024 4F , NFEXT H BRIGAIFIE S AR SR AN, A5
— RIS 0
51 HIE#MR

WF 5T H ST T gt A BRE5 # Ay Ak R A Bkt
BEARZEZ L, 955 TR RS, gt
FEBAG AR Z2 58 . HRiT, 0 1% 105 H SERE i 2 1] 40
KB B 114 B AT BA & i 258 1y £ 77.7 ¢,
LB 2408, 70 430 AH A 5T B R A Hh A1 8 22
AIAFIERS, Flan, 46 ] grp 2 ;M —Fh e & K0+
FEE ) A b iR A B A H I R Ay oK
R UK AR B L —FfE e, ok 51

23



FHESHR 2025,43(1)

WF5E

B BE R A 1T 04 BB A R T R R B T — R Bk
WURL, #8781 A BRI 2 WA R T ARG H e
JCHEARFIE , AT 5835 1 X8 H XA R A AR
2024 4F 6 A, Wi 7S5 A BRIR &5 A BR TS 1
14 B A~ S S A BTl (0] 1935.3 g SRR A, 3
T ANFEA ORI 2 B (B 7)™ 2R b AU
FEAC SRRAE R AL Bl g S A RO iR iR Ak A
At XA HE 2 R o, 3 DS A Bk T A |
HF L sl R o by s B At B R , 0 B A

B 7 gk S BRRE S R 5 1%
(B AR :NAOC)

HERTS -5 15 17 4 5 25 S TR REFT LA E AT, I
N5 HERE S A DG 5T B 288 7R H 15 24 28 424 i
A E AR A G S L R A A B S s 5
B A BRI T OCHEIEYE . Aok, LTI Ik
755 HERRE S 98 30 A SR AR A4 F) R A T 5 7 1 22
S A BR PN ER TR 2 Gl b S R ) R
52 BAIKENRMEH

Wi H B A58 AR AN, F BRI 7Y & BRI RE 4>
NIRE . 20244E7 A 15 H , 3 K F— 058 1 BAAE
(Nature) & # 3¢5 i 1 A Bk AR A REAFAE— A BERS
HEA ML AR T (] 8) ™, Z B 1ok B H BR
i TE AT R A e TR IR B WA B b
M) 8 A5 B B, i — D RS I i B 1 A
UF R SR AEAE — R XA PR T8 . 3K — & ILRIHT
T AT BRb A IR, HL SO kR F Bk Y
FRAHGEHE, (HA A T8, 3X I 7 CVE A Bk

24

Sub-vertical pit

50 m-wide cave

100 m-wide cave 200 m-wide cave

K8 BRI INEIE AT 4 IR S R RS AR ]

P25 A, AR B T TR v DGR IE IR B AR O
IOEL B8 5 S, T A e ) Ay G 35 ) 198 ) B AT 7 1)
KA

X — & B Mk A AT BRI f AR, HE
TG A NS R AT A b, AT RS R R R A - AN
T BEHRAT T HE SRR () R, IR 1 R R
S, 0 R LA R A% 1 B B R L AR R RS EF IS A I
JE I H IR 7K T A 1 A () B 5 8 —
Do 1E PR S H R PRI HE , NASA #2571 H BRI
TR — P HER

6 KXPHMEHH LI

6.1 KBAXIRN

K FHRTE B K PH G SR i, IF A& DL
B AR S X — I o AR A AR HL ] — R
SRS MERL . AR, BE R e R I SR R A Y
KRR B2 R AT —IEAH T EIMRAR
AT A 50K FHER I 2% (Parker Solar Probe ) #LiH i
IR BH , BRI BH XU H 22 m5 5t B AR
TS A IS 2600 T8 A 00 45 D0 P B 1) 45 AL B0 B a s ok
FH XGRS BT o 3T 2 R0 2 1) %038 43 A1 K BH XL
FE IR B R AR N eREs T
[F]— A R PR B AR . I 2 35 i 8sdss , B2 20
KIHNRTERZ 2 d NIAEAHEAT T TR 50 HT .

IR BH RURSS o A hn P — BB 5 BT IR J5 ik %
YIFH 2024 4 8 H & FAE(Science) I [ — 5

www.kjdb.org



WEs

FHESHR 2025,43(1)

5T SCRFX — R AR BT IR SF R — g
Yl , B REHE A R e i A A R TR AR . A
R BHARIN 25 B A BH KU R 31 R A4 1 0 21
JRRZE A, o) 2 GG L gk o DA R MR £ B J 25 8 3
TERC U e B, 25K B XU 88 30 2 1) S Jig
I, 30 2 R L £ Bl 7% 2590 3% i 26 DO R T RE A
PE— PR R S L RE R ARk /D 1E 4 5 OK B XU
ARAHH B REFAREAH VEBC™ . &9 JE7R T 1 YOUL
AT I A I3 RS UL A BH XA 3 B A T T
FE R R BRI AL R 4 T BR AR 4878 T
SRR AR G P — D E e i

150

120+

90 /2
;o 60+ 500
=
30F
400
0
30k
300
4
(b) 22
< oar 2/24 02
k=] 3/01
£ 4l 128 20
<
3 2/25
o p"'k@,.
2 Ll
£ 2 \~: - ¢ Solar Orbiter
5 P, LRI o
;—) -4 ;,.-;-“ P a° o ,L\fﬁ 100
RS B =5 .
07760 80 100 120 140 160 180 200 220
Carrington Longitude/(°)

P9 MR B LA K B XU i B A2 7 2

6.2 HEMMAFEF

KA EINZRKA—H % R E SR A T
JRIRIC, B gt TG ekzE SR “ I s i R
7L TR B JIC 1 O I R A T AR Y AT S AR
B, OZUAF A B Rh ol 2 FP &R SN 0 AL R ol
HEAFRRE R . X —JEA M MR85 & T 8 TH4E
L, Bl AL ARGk B — B L

H % i 4 8 AR50 A AN 5], JUHAE K
T B DX, A O 3 40 A0 A A Yk B O v 1 v
By, BRI TR . 2B 5 2 %
B, RO AR A S50/ N ) B ) RUBE I, 30 2 7 1 YL 4

www.kjdb.org

V, (km's")

BT IR R AR m IR S o AR, i T IR A R
SR 2209 3T U L, B A5 S AGE i
MR S bR R BB, X 4 il R wfE LA
I AETE o ST I S 45 B 1A A DA AE S i il A BL
R H AR5 Y — R PR

A e 8 B g B ) BEAL] , 2024 4F- 4 A
K FeAE{Natrue Astronomy»ﬂ@—lﬁm%;féﬁﬁ T =4
SIRETAR S ) 2L B T — P FIA R H g A
BEAUES ) AR oK, H 230 3 X B RE 37 A W A XS
T DXTE B, 5| A AR S 0 E G (&1 10), ok 26 J K
R TR A% B RE FOR N AR B TR, TR iR
JE ) e i 25 4 H A, 2B B R T
e U B8 A S AR R IR, g s T BR X H
LRINIIRE Sk op 2 I = R W) I P PR N
WePE LA -

(a)

100

&

z(Mm)
5 R
(W Jexid s NQ)
AAissiwa 60o)

o o o
= o ©

(b)

x/Mm

10 H A BB i A D1 45

7 RIMTEHRME

71 BHR—EZRZMTENRE

I JWST FR AT 4 5 I | Bk 5 1 IR
AR T &AM T B WASP-107b B N &8 4% 1 .
WASP-107b & — FUfIL % B A9 “ e v £ 2 717 &L L iR
HERZ 200 AT, AR R A B Y 3/4 {H BT U AR

25



FHESHR 2025,43(1)

hse

FERY 17100 H S A I AK O Ul R R 7] “ A 48
Bl (A 11RO X — IR AR S N A

F 11 ZARFLHE WASP-107b 8 42 K

TWST [ WLIN4E 715 , WASP-107b KA HUGE R &
SR T AU, 2R B A PRI RS LU O A T
2 . X IR T AT AR B AT R AN A 2 8] Y
FY 15 | R R X AT B N AR AR i Ak, WASP-
107b BRI A I ) T A K281 Ak
B A — S A 5 0 1, R A e B 2 e
A1 B

JWST F) K5 1 5305 (B °72 S AR B8 4= U0 HH WASP—
107 Ay AZ0 JF i, 25 8 s LA 00 I 6 249 h b K 1Y)
1248, 3 i T UL AT TS . WIFFE I, AT AL A0
I B G Tt MRS A S (90 47 B2 R A O, T 2 ] LA
T IS JO 5 I PR T R o R

KR AL 7~ T WASP-107b [ N FEL5 4,
o PR AR AR B R M T B TE BRI AL R AL T BT Y
LA AR DRI IR K R AE (Nature) 777
72 AIEgEEZISTBEFPITE

AN TR BB, WFFE N G A TF 58 K =5 &
TEHE 2017 4F o fE AR I B b & BT 5 RS J ) 4B
R, HAR/NTHUER, OB A T 1 d, X — 5%
P B SR & 76 {Monthly Notices of the Royal Astro-

nomical Society> 91

HE R AT RO AR AR RN T 1 d SR A
P AAT AL o Sk BT 2 1) 2 T i A s, 3 (R R
AN SRR, WP R A AT (B 12) ™ 2011 4R
ORI T AT A HETY IR, AR BT 24 145
W, Ho HUA 30 JiAT B AR AR /N T HIER™ . UK
K BB 5 R R AT B, 4 WU S 1k B
PRFR B/ R A R AT 2 FUE AT TR a6 7 &

26

K2 AT R AR

RIS AME 2R LN,

HF 5% A BA A P b T e T —F il & TG Ak B o
JG(GPU) AN AT & J5 ik 5 46 B Al 28 [ 4% (CNN) 1Y 5
% (GPFC) , 35 1 % B 15 5 A0 L 1) okt 38 R
B . 515500 & LA fie /)N 3 (Box—fitting Least
Squares ) F- LA L, GPFC Bk 48 R 2 5 T 24
U5 A5, WA B R 58 45 BE 4 S = 1T 29 7%

X WA e SR A T L Y e IR AL Tk
(AR BRI AT B IE S AT 2 R g n R
HALHFSE SR T 5 St SE I B . B A AT R
TARFAEFE SR T 20 AP0, A (R} 2 R i o A
FSEEIAT AT R IE A

8 FASTAUIBkHEHEBWT

FE 2024 4F 11 H ,FAST & LIk b B 50 £ %
i 1000 5t , 6 38 [m] 10 6] oo JHL Al 2 370 45 & 300 Ik e A 4
SRR, H A R R Y 2 B Bk v A A B e R R
B XE T B K b L A TR B A A HLAT R

H 2020 472K , B R 22 B [ 5K 3C 6 4 bR A
BASE 33 T 1 FAST ULIIASE 2, #E R T 48 X R AT T = 4
Ak IR, KB T 750 £ E B fik
R 92 AT BN AR 3 2o ) e B R A R S B T R
R AR B R , 5| ) B ER A T RO B IR

L BT M TR AR B Rk R 2
Bt B R K S0 2= A F 58 A BRSE B T Bk ol 2 e
BG4 2 B2 B AR R LR HUAS T
FU45 & P 208 ik v B2 N FAST B3 1 2 78 N Y
JEA P SR AN, I B — A A o BT AR
——“Pincus—Lyaponov #H & ", & B PR 8 5 1 2% 7E i)

www.kjdb.org



WFFE

FHE SR 2025,43(1)

[i] — R e ks [H) L iz Sl 2 0 v B RE AL PR AR
T I AP R R AR IR

T ZZ D ik v 2 RS 5 0 s BIF 5 T, b R 2
Hh B2 B I 5K S 2R AR A A5 v 2 )
BB G, S T ko B 75 43T 5 | 0 ) 4%
R TR O ZE R K B 0 O AR R AT
T BT A A R

FIFH FAST, v BBl 27 Bt 37 i K SC F 85 AT BAAE
ik o B S B B AL AT SRS T B R 5
T, BRI A ik b R I = R O &
PRk p B A 5% 5 R 2 A A7 AR AR

2017 4FJ5 By B R 2= B R R R SR 2 R
5T A BRI B A bk o L3RI 548 5 T FAST
TERRCIR A A ik op BRI A RE T o % H 2 A
I 60 F91 ik i A, S A A3 R A e A ik i AL
ARG BRI P kb B e B G fehe DL A R
Fe R AT AT RE Ik i B

3 S UL e L, TR B SCAR e R R A
S 75 A bk b S B s S R A o 4 R
PRI S HE , R FAST R 44 2 3 i 78 B2 4 B o] [l 4G
T Bl R 26 1 7 2Ok B8 T B % (1) R AR T A ] 4y
HERE T, SIS T B G 6 R 2R A FLAR BUS
ECRE SR T, O W G N FAST A4 35 K X, 421
O LA A TA R 8 R O [A] ZEARRDIR A ik
R P B TR RS 1 A IR T SCA XS
BT ZEI0

9 RiR#

9.1 fTREREERKRNNTZERE

FETAE G X 54 0y ik ) 2 3] 1) 4 AL 4 PRI 1Y
Jotet 3 A1 Ay it /b 3~ 5 48 K B 5 2 1 SRR 3 DX R B Bk
g R o [ B, X /N B PR $ i 2 TR i
TR B S AR RE o A, /DN JoT & R 7
A UFTE TR RGEWAFTE S

2024429 A 10 H , {Nature Astronomy)ﬁ%%zvf%%
T —IUFFE R , TR A I 5 (LAMOST) Yt 3%
B AN 55 3K 25 BRI (Gaia) B AN 500 , 76 XL
ARG G325 PRI T 1UBU/NRRAE 2RI . %
MUR R Gerh , a] WA & 2 2.7 %5 R P B Y 4L E

www.kjdb.org

B TS TT DL B ) J5T 24 R 3.6 5 K PH BT i, 3k K W]
A1 T /N PR SR R G T LIAETER . 45651
T A5 T R N BRI R G, STk
(] B T A B — LI 7 2k T 385 s R
9.2 WRMTRNRAXREEERER

AT Gaia RS BWLIN , I SC24 5 & AR ] 2 o
1640 b i e R Y 1E 2 BRI ——Gaia BH3. X/l
SR B B2 K BE Y 33 4% B T BRI AT
JHL A AT ] e A VR SRR IR 1 o SV R, AR SR Sk R
FARCFEERIEYFEF) . Gaia BH3 7 T K& JE
PR BT ER 2 1926 JGAE , Ab TARRIRARZS | A7 A AT UL
(ARG, DR A% 40 1) SRR PRI vk o R R I E .
B2 558 1o W AR 5L (32 sh Ll , i D HE ) ) P
T FEAES

Gaia BH3 WYfE R 2 —PH &8 E &, Kl )L
T A AR AL . R, XA A TR K A
BRI 2 B i Gaia BH3 1Y BRI AR AT RE & iy 1 /0
B —CE B P A . X — RS TR AERE )
U BB ST AR AR 1) %) VR 4 R R o 2 o o o PR T
(A S B IRE o 5 R TRT 2R e LR (1 i 0% I et PR
FH L, Gaia BH3 A9 R o 8 Xk DL A 30AT 1% 46 A2 7 b
HOBSMRE . IX— RIAUEREL T 1% 50 1 2EI Y s 3
W, B ST K SRR R E T K . Gaia
e b SO Sy PR o o 0 AR TR TR A ARG
4B 7R T 4RI R ] B A A B 2 2 PR BIR PR
Bl % Gaia B4 (9 2F— 20 & A , WA 5 2 12 R
I B P B A R B
9.3 BELREKHERBR

202449 F 18 H {Naure) & & H— 55 18 (i i
T A SRR ) — X B R R Porphyrion (]
13), B RAE A A 1k & BRI W, e AL B
K2R 2300 J70GAFE (7 H T RP2ERE) A 2Y 6 140
AT RS — . XA R Gk A KBRS
25 6.3{CAF I — L B R, HOUB 2 A/ 2 Y
WS, AT T 33 25 R R WER A RE R 5 T Rb 22
A B PR

TR AN AT E R A ) RUBE i Hox A
RBRA T A T B, R I ) S R A
A HF R, 5 W) SSRGS 0 o A T
T AT A O L R R N A B TG B A

27



FHESHR 2025,43(1)

WF5E

wR -

13 “Porphyrion” i I it 45

Mo DIERYBTFE R BT, Wi i 4 B2 8 52 BR T 1 UR
AT P, X ST E M2 R B R o g o SR,
Porphyrion I8 A7 7E 4 B, BV 7E B0 74 1) 2% B2 A 05
Hh IS A AR RE A5 Tt b A Ao H o TR IS Y R Y

Porphyrion %) W% i 45 #0162 1880 o Bl %K
i e B E B e 5 (U0 LOFAR ) X 33 2835 40 (1) 45
i, R R AT BE s WA T ik A A B
73 AP . TETEH F ) R R b A i
BAGHNE O T, o] & RE % 78 Qe S i R B IR A
FaE , AT 2 — R ik o X — R Iy L PR
TSRl (51| o /o T R 1= IR R 0
ML PR 7 o A% R RS I ) B 53 A B4 T
TR,

10 HEREEALEKX

Jb 5UR ] 2024 4F 4 H 4 H B, K5 RE BB IK K
(DESI) [ br & 15 A1 BN & A 37 [ 2w %5900 H 5 410
BRI VR T B R R AT 3D HL B i
KA MWL H T RERMEREG 0], AT
T K D3 B 0 R B I A ([T 14) 57, IO R
FH— IR LA L 1% RS B T 08418 e i 19 (8042
~1104ZAFERT) IR D s, 58 s g d AR AL 1T —
EEDALOp R

H A, 00T i B AL FR S ACDM, B 45 55

28

&l 14 DESIIf B WL () = 4555 Y 7 B, o 2
HERTZENL B, T LA B 587 1 R S5 44

AHE AR 28 B9 9 T (& B ) 5T, CDM) il fig 12
(A)o WyBFIEERE AR OE T FH MMk 0y 7=, B4
(RS 2 R o T AL . XM BRI G b A AR T
DART B SES0 45 5 . SR, 257 FF DESLAS 1 4R (1 5 i
T IO T S B B A R BIEAS A SR R R
HAL TS ACDM W R 27, WA
DESI7E 4 1] 5 4 i 8 A rh S 4R 21 2 0 (5 8., ix 8t
5 R AR TINAE B . 0 2 AR oK 20 DESI
() At P DI 25 SR AR Sl RO - B B i

DESII H 2 3 [ 5 I 8 AL 4 23 SCRF iy RO
P& VR E , b ERL = B E R R SCH IR T —
A SR G K, IEAE S SE Y sTmkoin A T i3
H®. DESI T 2021 4F 5 A T 46 50 1E 8 K, H A
CL AR PRZE 5 AR 3 AR BRI . FEE SR 1 AR 15
DESI & £ HBk 17 Z 1 fr A7 3D Gk I iy k. i
NATEZ 8 o3 T T AR S 1 AR A 45 s 1Y
3T, IFAE 36 [ W 38 27 25 25 BUOR K F Rencontres
de Moriond 2513 | Jg 3155401

11 &g

2024 4F , KICHAGU A T ZHEARE . X
SERL 2 SR AN A SN T B Al B A 1 K R L S Al
FATEFT L TR AT MK 2 B ZREE 2 R
IR B o 22 S, P30 I BE B A AR SR, RS0 AR
ZEEANER TH) MO THE SRR B AH
HRAE B R GE N, 4578 T 3 22 1 R AT 1) i AL
it B 5 A AN T 2 SRR 189 SR SO A T

www.kjdb.org



WEs

FHE SR 2025,43(1)

TR W, S HE T 2 1 T £ . AR R i R S
T3 B0 R AL B9 , 76 2 e 0 5 R R )
TR I R 2R, B0 R I M B0 5 7 VR 2 1 L
Sk JLAR, B M R IR B2, 02 OB A0
R T 2 2R B B L, e TR W T
R BRSO R TR, 55—
B N B SRR 05 b
AU BRAE A T IR

2% Lk (References)

[1] Chyba C F, Phillips C B. Possible ecosystems and the
search for life on EuropalJ]. Proceedings of the National
Academy of Sciences, 2001, 98(3): 801-804.

[2] Phillips C B, Pappalardo R T. Europa Clipper mission con-
cept: Exploring Jupiter's ocean moon[J]. Eos, Transactions
American Geophysical Union, 2014, 95(20): 165-167.

[3] Pappalardo R T, Buratti B J, Korth H, et al. Science over-

—_—

view of the Europa Clipper mission[]]. Space Science Re-
views, 2024, 220(4): 1-58.

[4] Huw GRIFFITH. NASA unveils probe bound for Jupiter’s
possibly life-sustaining moon[N/OL]. Phys. org. (2024-04-
12) [2024-12-12]. https://phys. org/news/2024-04-nasa—un-
veils—probe—bound—jupiter.html.

[5] Yuan W, Zhang C, Chen Y, et al. The Einstein probe mis-
sion|M]//Handbook of X-ray and Gamma-ray Astrophysics.
Singapore: Springer Nature Singapore, 2022: 1-30.

[6] Fe [ i T K 5t % [N 7 35 48 £t 25 18] B 2 10 AL [EB/OL.
(2024-01-10)[2024-12-22]. https://nssc.cas.cn/ep/zxdt/202-
402/t20240229_6964315.html.

] RK” TR KA E AR AR [EB/OL). (2024-10-31)
[2024-12-22]. https://www. cas. cn/syky/202410/t20241031_
5038080.shtml.

[8] 2 N IR AN (EP) T2 45 — L Ae BUR) 2 45 I 181 4% K A
[EB/OL]. (2024-04-28)[2024~12-22]. https://nssc.cas.cn/ep/
zxd1/202405/120240506_7153335.html.

[9] Zhang W J, Mao X, Zhang W D, et al. Einstein Probe de-
tected of a fast X-ray transient EP240315a[J]. GRB Coordi-
nates Network, 2024, 35931: 1.

[10] Liu Y, Sun H, Xu D, et al. Soft X-ray prompt emission
from a high-redshift gamma-ray burst EP240315a[J]. arX-
iv preprint arXiv:2404.16425, 2024.

[11] Dagoneau N, Schanne S, Atteia J L, et al. Ultra-Long Gam-
ma—Ray Bursts detection with SVOM/ECLAIRs[J]. Experi-
mental Astronomy, 2020, 50: 91-123.

[12] Zhao D, Cordier B, Sizun P, et al. Influence of the earth

www.kjdb.org

on the background and the sensitivity of the GRM and
ECLAIRs instruments aboard the Chinese—French mission
SVOM[J]. Experimental Astronomy, 2012, 34: 705-728.

[13] The SVOM mission[EB/OL]. [2024-12-22]. https://www.
svom.eu/en/the—svom—mission/.

[14] P A B . Pk R SCTL AR S AR TTHLIN G 2 DR 2
34NN F[N/OL]. H BT I M . (2024-07-08)[2024—12~
22]. https://www.chinanews.com.cn/gn/2024/07-08/102476-
27.shtml.

[15] Zoom into the first page of ESA Euclid’s great cosmic atlas
[EB/OL]. (2024-10-15)[2024-12-22]. https://www. esa. int/
Science_Exploration/Space_Science/Euclid/Zoom_into_the
_first_page_of _ESA_FEuclid_s_great_cosmic_atlas.

[16] Racca G D, Laureijs R, Stagnaro L, et al. The Euclid mis-
sion design[C]//Space telescopes and instrumentation 2016:
optical, infrared, and millimeter wave. San Francisco:
SPIE, 2016, 9904: 235-257.

[17] Euclid’s instruments[EB/OL]. (2023-02-02)[2024-12-22].
https://www. esa. int/Science_Exploration/Space_Science/Eu-
clid/Euclid_s_instruments.

[18] Dux F, Millon M, Lemon C, et al. J1721+8842: The first
Einstein zig-zag lens[]]. arXiv preprint arXiv:2411.04177,
2024.

[19] Birrer S, Millon M, Sluse D, et al. Time-Delay Cosmogra-
phy: Measuring the Hubble Constant and other cosmologi-
cal parameters with strong gravitational lensing|J]. Space
Science Reviews, 2024, 220(5): 48.

[20] Xiao M, Oesch P A, Elbaz D, et al. Accelerated formation
of ultra-—massive galaxies in the first billion years[J]. Na-
ture, 2024, 635(8038): 311-315.

[21] Mike Pena. Team discovers ultra—massive galaxies in early
Universe that challenge standard cosmology[N/OL]. UCSC.
(2024-07-08) [2024-12-22]. https://news. ucsc. edu/2024/
11/red—monsters.html.

[22] P A . JCH S SRR © R 258 103 77.7 50 KRR
AR 70 Z2 30 [N/OL]. H 387 119 . (2024-06-02)[2024—
12-22]. https://www.stdaily.com/web/gdxw/2024-06/02/con-
tent_1962772.html.

[23] Zhou C, Tang H, Li X, et al. Chang'E-5 samples reveal
high water content in lunar minerals[]J]. Nature Communi-
cations, 2022, 13(1): 5336.

[24] Zeng X, Wu Y, Yu W, et al. Unusual Ti minerals on the
Moon produced by space weathering[J]. Nature Astronomy,
2024, 8(6): 732-738.

[25] XUEE . CHSR) QTR /S S 2 5t 4L ik Wl Bk, B
PR W ERENT S B AT RS N/OL]. B H iz . (2024~
06-26) [2024-12-22]. https://www. stdaily. com/web/gjxw/
2024-06/26/content_1965378.html.

29



FHESHR 2025,43(1)

WF5E

[26] Li C, Hu H, Yang M F, et al. Nature of the lunar far-side
samples returned by the Chang’E—6 mission[J]. National
Science Review, 2024, 11(11): nwae328.

[27] Cui Z X, Yang Q, Zhang Y Q, et al. A sample of the
Moon's far side retrieved by Chang’e—6 contains 2.83-bil-
lion—year—old basalt[J]. Science, 2024, 386(6728): 1395-
1399.

[28] Zhang Q W L, Yang M H, Li Q L, et al. Lunar farside vol-
canism 2.8 billion years ago from Chang'e—6 basalts[J/
OL]. Nature, [2024-11-15]. https://doi.org/10.1038/s41586
-024-08382-0.

[29] Carrer L, Pozzobon R, Sauro F, et al. Radar evidence of an
accessible cave conduit on the Moon below the Mare Tran-
quillitatis pit[J]. Nature Astronomy, 2024, 8(9): 1119-1126.

[30] HMREE . A K BLAY A BRI 7O RURIA[N/OL. BHE
H . (2024-07-29)[2024-12-22]. https://www.stdaily.com
/web/gjxw/2024-07/29/content_1968932.html.

[31] FREESR . ARK A BRIR™E 2= [N/OL). BHEE H Az . (2024-
08-21) [2024-12-22]. https://www. stdaily. com/web/gdxw/
2024-08/21/content_217122.html.

[32] Chandran B D G, Hollweg J V. Alfvén wave reflection and
turbulent heating in the solar wind from 1 solar radius to 1
AU: An analytical treatment[J]. The Astrophysical Journal,
2009, 707(2): 1659.

[33] Rivera Y J, Badman S T, Stevens M L, et al. In situ obser-
vations of large—amplitude Alfvén waves heating and accel-
erating the solar wind[J]. Science, 2024, 385(6712): 962~
966.

[34] Woolley T, Matteini L, Horbury T S, et al. Proton core be-
haviour inside magnetic field switchbacks[J]. Monthly No-
tices of the Royal Astronomical Society, 2020, 498(4):
5524-5531.

[35] Lu Z K, Chen F, Ding M D, et al. A model for heating the

super—hot Corona in solar active regions|J]. Nature Astron-

omy, 2024, 8: 706-715.

Michelle Starr. First Glimpse inside bizarre Planet reveals

what makes it so puffy[EB/OL]. (2024-05-27)[2024-12~

22]. https://www. sciencealert. com/first—glimpse—inside—bi-

136

—_

zarre—planet-reveals—what—-makes—it—so—puffy.

[37] Welbanks L, Bell T J, Beatty T G, et al. A high internal
heat flux and large core in a warm neptune Neptune exo-
planet[J]. Nature, 2024, 630: 836—840.

[38] Sing D K, Rustamkulov Z, Thorngren D P, et al. A warm
Neptune's methane reveals core mass and vigorous atmo-
spheric mixing[J]. Nature, 2024, 630(8018): 831-835.

[39] Wang K, Ge J, Willis K, et al. Discovery of small ultra-
short—period planets orbiting Kepler KG dwarfs with GPU

30

phase folding and deep learning[J]. Monthly Notices of the
Royal Astronomical Society, 2024, 534(3): 1913-1927.

[40] FI N T3 B K BlAC 4> Oy 1k 26K FRE A2 & sl 4 /s
% HM 17 B [EB/OL]. (2024-10-14)[2024-12-22]. https:/
shao.cas.cn/2020Ver/xwdt/kyjz/202410/t20241014_739968-
4.html.

[41] HEEIRHR FAST Bk v B2 450 5 15 1000 450 D ik ik s 122
413, 22 101 8 K W SR [EB/OLY. (2024-11-26)[2024-12-22].
https://nao. cas. cn/news/gd/202411/120241126_7446610. ht-
ml.

[42] Han J L, Wang C, Wang P F, et al. The FAST Galactic
Plane Pulsar Snapshot survey: I. Project design and pulsar
discoveries|[]]. Research in Astronomy and Astrophysics,
2021, 21(5): 107.

[43] Han J L, Zhou D J, Wang C, et al. The FAST Galactic
Plane Pulsar Snapshot survey: VI. The discovery of 473
new pulsars[]]. Research in Astronomy and Astrophysics,
2024, doi: 10.1088/1674-4527/ada3b7.

[44] Li D, Wang P, Qian L, et al. FAST in space: Consider-
ations for a multibeam, multipurpose survey using China’s
500-m aperture spherical radio telescope (FAST)[J]. [EEE
Microwave Magazine, 2018, 19(3): 112-119.

[45] Zhang Y K, Li D, Feng Y, et al. The arrival time and ener-
gy of FRBs traverse the time—energy bivariate space like a
Brownian motion[J]. Science Bulletin, 2024, 69(8): 1020-
1026.

[46] Hobbs G, Dai S, Manchester R N, et al. The role of FAST
in pulsar timing arrays[J]. Research in Astronomy and As-
trophysics, 2019, 19(2): 20.

[47] Yao J, Zhu W, Manchester R N, et al. Evidence for three—
dimensional spin—velocity alignment in a pulsar[J]. Nature
Astronomy, 2021, 5(8): 788-795.

[48] Pan Z, Qian L, Ma X, et al. FAST Globular Cluster Pulsar
survey: Twenty—four pulsars discovered in 15 globular clus-
ters[J]. The Astrophysical Journal Letters, 2021, 915(2):
1.28.

[49] Wang S, Zhao X L, Feng F B, et al. A potential mass—gap
black hole in a wide binary with a circular orbit[J]. Nature
Astronomy, 2024, 8: 1583-1591.

[50] LAMOST Bl J3 78 BUE & BLIE Y C A /N R [EB/OL).
(2024-09-10) [2024-12-22]. https://nao. cas. cn/news/gd/
202409/t20240910_7342938.html.

[51] Panuzzo P, Mazeh T, Arenou F, et al. Discovery of a dor-
mant 33 solar-mass black hole in pre-release Gaia astrom-
etry[J]. Astronomy & Astrophysics, 2024, 686: 1.2.

[52] Sleeping giant surprises Gaia scientists[EB/OL]. (2024-04—
16)[2024-12-22]. https://www.esa.int/Science_Exploration/

www.kjdb.org



WEs

FHE SR 2025,43(1)

Space_Science/Gaia/Sleeping_giant_surprises_Gaia_scient-
ists.

[53] Oei M S S L, Hardcastle M J, Timmerman R, et al. Black
hole jets on the scale of the cosmic web[J]. Nature, 2024,
633(8030): 537-541.

[54] California Institute of Technology. Astronomers discover
biggest ever seen black hole jets, which blast hot plasma
well beyond their own host galaxy[N/OL]. Phys.org. (2024~
09-18) [2024-12-22]. https://phys. org/news/2024-09-as-
tronomers—biggest—black—hole—jets.html.

[55] First cosmology results from DESI: Most precise measure-
ment of the expanding universe[EB/OL]. (2024-04-04)
[2024-12-22]. https://www. desi. Ibl. gov/category/announce-
ments/.

[56] Adame A G, Aguilar J, Ahlen S, et al. DESI 2024 VI: Cos-
mological constraints from the measurements of baryon
acoustic oscillations[J]. arXiv preprint arXiv: 2404.03002,
2024.

[57] B At A SR — AT WL 225 )t S5 s 10 < i N2 P
H[EB/OL]. (2024-04-04)[2024-12-22]. http://groups. bao.
ac. cn/sstd/xsdt/xsdt_keyan/202404/t20240405_773521. ht-

ml.

Top astronomy events in 2024

ZHAO Tong'?, SONG Yujia'2, WANG Zhiyi’, GOU Lijun"*

[58] Lodha K, Shafieloo A, Calderon R, et al. DESI 2024: Con-
straints on physics—focused aspects of dark energy using
DESI DR1 BAO data[J]. arXiv preprint arXiv:2405.13588,
2024.

[59] Adame A G, Aguilar J, Ahlen S, et al. DESI 2024 II: Sam-
ple definitions, characteristics, and two-point clustering
Statistics[J]. arXiv preprint arXiv:2411.12020, 2024.

[60] Adame A G, Aguilar J, Ahlen S, et al. DESI 2024 III:
Baryon acoustic oscillations from galaxies and quasars[J].
arXiv preprint arXiv:2404.03000, 2024.

[61] Adame A G, Aguilar J, Ahlen S, et al. DESI 2024 V: Full-
shape galaxy clustering from galaxies and quasars[J]. arXiv
preprint arXiv:2411.12021, 2024.

[62] Adame A G, Aguilar J, Ahlen S, et al. DESI 2024 VI: Cos-
mological constraints from the measurements of baryon
acoustic oscillations[J]. arXiv preprint arXiv: 2404.03002,
2024.

[63] Adame A G, Aguilar J, Ahlen S, et al. DESI 2024 VII: cos-
mological constraints from the full-shape modeling of clus-
tering measurements[J]. arXiv preprint arXiv: 2411. 12022,
2024.

1. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China

2. School of Astronomy and Space Science, University of Chinese Academy of Sciences, Beijing 100049, China

3. School of Physical Science, University of Chinese Academy of Sciences, Beijing 100049, China

Abstract This article reviews the major achievements and advancements in the field of astronomy in 2024. The Europa Clipper

mission set sail to explore extraterrestrial oceans. The Einstein Probe satellite and the SVOM satellite were launched, aiding the
observation of high—energy phenomena such as gamma-ray bursts. The James Webb Space Telescope observed the Einstein zig—gag
lense for the first time and discovered early supermassive galaxies. Research on lunar caves and lunar soil revealed more secrets of
the Moon. New insights into the solar wind and the coronal heating mechanism were obtained. Artificial intelligence advanced the
discovery of exoplanets, and humanity gained a glimpse into the internal structure of gaseous giants. FAST detected over a thousand
pulsars, deepening the study of neutron stars and gravitational theories. Significant progress were made in black hole research,
revealing the causes of mass gaps and discovering the largest stellar-mass black hole in the Milky Way as well as the longest black
hole jets. The Dark Energy Spectroscopic Survey project produced the largest three—dimensional map of the universe, laying the
foundation for future research on dark energy and cosmic expansion. These achievements showcaseed a new height in the
development of astronomy.
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