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Abstract

preserve the original materials of the early formation of solar system. They are important clues to under-

C-type asteroids are mainly composed of silicates and carbon-rich organic matter, which

stand the early formation of the solar system, and have important scientific significance for revealing the
origin and evolution of water and life. At present, the understanding of the composition characteristics of
asteroids is mainly based on spectral characteristics analysis. However, the long-term space weathering
will change the spectral characteristics, so the understanding of the composition of asteroids needs to ac-
curately clarify the effects of space weathering on the spectra. With the advancement of the asteroid ex-
ploration in China, it is necessary to understand the spectral characteristics and variation rules of C-type
asteroids. This paper summarizes the spectral characteristics of C-type asteroids (e.g., the reflectance
spectra, absorption of water and organic matter) and the influence of space weathering on C-type aster-

oid, analyzes the main problems existing in the research, and points out the future development trend

2023, 43(4)

and research focus of this research direction.
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Fz1 CEMTEHEXMIBERFIESH
Table 1 Physical characteristic parameters of C-type asteroids
IMTR Tholen, Bus, DeMeo432& i

Ref. [19]  Ref [20]  Ref [21]  Ref [22]  Ref. [23]  Ref. [24]
10 Hygiea C,C,C 0.06 0.054 0.075 0.0717 0.0710 0.0579
24 Themis C,B, C — — — — — 0.0641

41 Daphne C, Ch, Ch — — 0.073 0.0828 0.0828 —
51 Nemausa C, Ch, Cgh — 0.060 0.086 0.0928 0.0928 0.0997
52 Europa CF, C, C — — 0.057 0.0578 0.0578 0.0472
54 Alexandra C, C, Cgh — — 0.050 0.0555 0.0555 0.0492
76 Freia P, X, C — — 0.029 0.0362 0.0362 0.0486
85 Io FC, B, C — — 0.068 0.0666 0.0666 0.0630
90 Antiope C,C,C — — 0.051 0.0603 0.0603 0.0569

93 Minerva Cu, C, C — — 0.085 0.0881 0.0733 —
128 Nemesis C,C,C — — 0.045 0.0504 0.0504 0.0504

147 Protogeneia C,C,C — — 0.029 0.0492 0.0492 —
171 Ophelia C,C, - — — 0.054 0.0615 0.0615 0.0773
316 Goberta - C, - — — — 0.0925 0.0925 0.0588
324 Bamberga - C, - 0.03 0.036 — 0.0628 0.0628 0.0063
379 Huenna B, C, - — — 0.045 0.0587 0.0587 0.0654
410 Chloris C, Ch, — — 0.054 0.0554 0.0554 0.0432
444 Gyptis C,C,C — — 0.044 0.0512 0.0490 0.0428
511 Davida C,C, - 0.06 0.060 0.053 0.0540 0.0540 0.0681
654 Zelinida C, Ch, — — 0.043 0.0425 0.0425 0.0428
688 Melanie - C,C — 0.040 — 0.0599 0.0599 0.5330
702 Alauda C, B, - — — 0.056 0.0587 0.0587 0.0545
814 Tauris C,C, - — — — 0.0499 0.0470 0.0444
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Fig. 1 0.7 pm spectral characteristics

of a C-type asteroid
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#Fz 2 CEUNTEF Murchison FRARY 0.7 pm 1 3 pm IRBGEE

Table 2 0.7 um and 3 pm absorption strengths of the C-type asteroids and Murchison meteorites
IMTR 0.7 pm 3 um Murchison i £ /°C 0.7 um 3 um
10 Hygiea 0.0023 -0.2502 400 0.0507 -0.3070
24 Themis 0.0055 —0.0498 500 0.0457 -0.2200
31 Euphrosyne 0.0061 -0.0007 600 0.0124 -0.0275
36 Atalante 0.0147 -0.1508 700 0.0194 0.0194
51 Nemausa -0.0326 —0.4950 800 0.0064 0.0359
52 Europa -0.0010 0.0305 900 0.0524 0.0524
173 Ino 0.0028 -0.0094 1000 0.0233 0.0233
313 Chaldaea -0.1612 -0.0414 — — —
344 Desiderata 0.0153 -0.1985 - — -
386 Siegena -0.0349 -0.2614 — — -
410 Chloris -0.0093 —-0.2744 — — —
511 Davida 0.0116 0.1010 — — —
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* 3 KRPARUEANSZIEEMEXIE S
Table 3 Experimental parameters related to solar wind injection simulation
il BT fight /keV BRI /em ? JGSER /um St Astk
Ref. [53] Allendel HY, Ar* 40 3x10' ion 0.4~50 ARLT A
Ref. [54]  CV/CO/CM/CI/T He' 40 6x10" ion 0.4~16 CV/CO: AELT A I
agish Lake /it 1/ CM/CI/Tagish Lake:
AR A AR AR AT /A
AFLT ARG
Ref. [55]  CM MET01072%# ;5 He* 20 6x10'% ion 0.4~15 CM:# R AR AR 52 AR
HMICI'Y 980115K% CL: yRME IR,
K. WA AR R AR LT, T
Ref. [57] LGP E S He" 4 3x10" ion 0.66~2.5 ASLT AR
Ref. [58] Murchison i - He" 4 1x10" ion 2.4~38 AFLT AR I
Ref. [59] Murchisonf 7 Art, He® 40 3x10' ion 0.4~16  Ar': BiRFEAASLIASSE
He'": ByR ARG ASLLAR G
Ref. [60] Murchison# H- H', He' 1,4 1.1x10"® He"  0.35~2.50 ARFEARLT.
8.1x10" H'
Ref. [61] Allendefil Ar', He* 40 3x10" ion 2.5~12 ALy
Murchison#
Ref. [62]  MEEUAAUEAHAR H' 10 1.7x10" ion 1L5~5 WS AR AL
Ref. [70] KIRIITFHA H, Ar™, N7, 15~400 7.4x10"” H* 0.3~2.5 AR AR
He" 6.2x10"” N*
8x10" Ar*
2.5%10'° He"
R4 WRAREEEEMEXIESH
Table 4 Experimental parameters related to micrometeorite bombardment simulation
Sk REGh JTRUEREESR RO RE R /m] JEREE L /um JeiAEf
Ref. [65] Murchison#f 6~8 ns 0, 5, 10,15 0.25~14 AR AR I
5~T7 ns
Ref. [66] Allendeffy K 6000~ 120001 30 0.4~0.5 g
Murchison# # 480003% 30 0.35~2.5 AR I
TR 480007% 30 0.35~2.5 JCH B AE Ak
Ref. [67] Murchison¥j A N/A 0.7,1,2,5 0.25~14 AR
Ref. [68] NWA 3118, Allende#f}’K ~ 5~7 ns, 40 min 30 0.35~2.5 ARLTAR I
Ref. [69] Murchison# A 6~8 ns 0~15 0.25~14 AR I
Ref. [71] Murchison# A 6~8 ns 48 0.35~2.5 AR AR
Ref. [72] CIHICMBR AT AU 6~8 ns 3.5 0.25~0.9 A AR
0.75~2.5
Ref. [74] Murchisoni 6~8 ns 48 0.35~2.5 B AR
Ref. [75)] Murchisoni# F* 6~8 ns 48 0.35~14.3 AR AR I
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