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Table 1 Thermal Physical parameters for six PHAs

MTE a/ (©) /AU /AUC H PV G &

(25143) Itokawa 38.53  1.58 1.13 19.26 0.27 0.15 0.9 1.13
(11500) Tomaiyowit 68.47 0.80 0.95 18.37 0.14 0.15 0.9 1.42
(4179 Toutatis 7.54 3.06 3.93 1531 0.41 0.10 0.9 0.83
(1620) Geographos  24.06  1.59 0.72 1527 0.29 0.15 0.9 0.99
(99942) Apophis 30.67 1.07 1.76 19.01 0.35 0.25 0.9 1.06
(1862) Apollo 46.02 1.12 1.38 16.08 0.25 0.09 0.9 1.20
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Table 2 Physical parameters and spectral band parameters of

six PHAs

MTE ﬂ%ﬁﬁ/ﬁK q:&ﬁjn ffﬁ/i}“ oA
(25143) Ttokawa  279.19 06?5323 4i 2(')(,)3 123 ; o(.fggé) 2i
(11500) Tomaiyowit  364.99 0093327 7:t 109355 8:t 053331;
(4179) Toutatis  215.46 06?332() li lééggf ; 0(.53309 3i
(1620) Geographos 28779 05?5320 3i 26(.)3527 9i 0(.%303 1i
(99942) Apophis  341.34 0(‘)?5850; 26(,)3?57; 06%(3301:
(1862) Apollo 325.98 0(')9_3327 1i 26?3320 s 062.(1300 g
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Table 3 Physical parameters and spectral parameters for six PHAs
Strength HCP/

MTE Center/nm FWHM/nm (log reflectance) Str.LCP/Str.HCP (HCP+LCP) Fo# Continuum/Error in fit
(25143) Ttokawa
Band 1 351.56 48234 ~0.49
Band 3 859.28 177.24 —0.14 0.708
Band 4 907.36 191.89 ~0.31 an: 4.20x107
Band 5 1030.91 216.14 -0.11 286 0-335 a(l): 1.05%x10°
Band 6 1036.89 191.84 —0.26 0.714 a,: —2.73x107
Band 7 1222.83 434.55 -0.32 0.722 Error: 1.50%
Band 8 1906.31 600.42 -0.24
Band 9 2281.99 536.28 —0.07 315 0.320
(11500) Tomaiyouwit
Band 1 266.14 318.78 -1.47
Band 3 856.26 177.05 —0.09 0.750
Band 4 914.29 174.51 -0.27 307 0255 ay: 6.36x10°
Band 5 1022.52 203.69 -0.07 a;: 8.58x10™
Band 6 1034.79 184.15 —0.15 0.762 a: —2.21x107
Band 7 1219.66 438.95 -0.20 0.751 Error: 4.70%
Band 8 1918.02 530.16 -0.23 496 0250
Band 9 2344.92 549.97 —0.05
(4179) Toutatis
Band 1 347.87 271.57 -0.20
Band 3 855.65 176.71 —0.08 0.758
Band 4 917.71 180.96 -0.17 496 0215 ay: 1.65x10"
Band 5 1035.52 201.08 —0.03 a;: 9.82x10™
Band 6 1034.02 183.08 -0.11 0.779 a: —2.84x107
Band 7 1220.11 456.12 -0.18 0.747 Error: 1.00%
Band 8 1892.99 610.51 —0.24 148 0295
Band 9 2292.82 538.59 -0.07
(1620) Geographos
Band 1 308.63 306.11 -1.04
Band 2 608.15 161.75 -0.10 0.731
Band 3 857.57 178.66 -0.15
Band 4 932.68 195.80 023 337 0280 a: 1433107
Band 5 1059.24 209.68 ~0.07 0.737 a: 760x10°
ay: —1.76x10
Band 6 1035.87 187.47 —0.20 0.734
Error: 2.29%
Band 7 1221.47 423.58 —0.26 7 0370
Band 8 1953.35 557.58 -0.16
Band 9 2305.10 545.43 —0.06
(99942) Apophis
Band 1 328.84 476.59 ~0.55
Band 3 861.70 187.57 —0.13 0.674
Band 4 929.90 194.61 -0.18 al 0245 ay: 3.18x10'
Band 5 1011.81 200.64 -0.04 a;: 7.13x107
Band 6 1038.33 185.95 —0.18 0.681 a: —1.86x107
Band 7 1225.90 45291 -0.29 0.694 Error: 2.19%
Band 8 1908.28 583.46 -0.20
Band 9 2287.40 545.82 —0.08 247 0-395
(1862) Apollo
Band 1 291.81 367.91 -0.85
Band 2 857.93 169.64 —0.14
Band 3 907.68 172.92 -0.25 0.727 535¢10"
Band 4 1026.44 205.93 —0.06 o >
Band 5 1036.11 187.59 ~0.23 449 0-230 a: 4.80x10
Band 6 1221.56 462.68 -0.37 0.732 a: —1.40x10
Error: 1.65%
Band 7 1875.84 588.66 —0.22 0.734
Band 8 2276.84 544.49 —0.08
Band 9 291.81 36791 -0.85 2 0-365
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Abstract: Potentially hazardous asteroids (PHAs) pose a significant threat to Earth, with the potential to cause biological
extinction and even human destruction. To cope with the impact risk of potentially hazardous asteroids (PHAs) and create a
defense plan, the mineral composition of PHAs was studied using Modified Gaussian Model (MGM) , and the relationship
between meteorite analogues was established. The model obtained the individual absorption characteristics of minerals by
deconvolution of mixture spectra. Applying MGM to six PHAs, the results show that the six PHAs are S-type, Sq-type and Q-type,
respectively. The minerals are mainly composed of olivine, low-calcium pyroxene, and high-calcium pyroxene. The forsterite index

(Fo#) is 0.68-0.76, and the proportion of high-calcium pyroxene is 0.17-0.38. The meteorite analogues corresponding to
asteroids Itokawa, Geographios, Apophis and Apollo are LL chondrites, and the meteorite analogues of asteroids Tomaiyowit and

Touratis are similar to L chondrites.

Keywords: potentially hazardous asteroids; spectrum; mineral; ordinary chondrite meteorites

Highlights:

e Six potentially hazardous asteroids [(25143) Itokawa, (1620) Geographos, (99942) Apophis and (1862) Apollo are LL
chondrites, and asteroids (11500) Tomaiyowit and (4179) Toutatis] were selected as research targets, and their mineral composition
was obtained using the Modified Gaussian Model.

e Based on the retrieved mineral composition, it is concluded that the meteorite analogues of (25143) Itokawa, (1620)
Geographos, (99942) Apollo and (1862) Apollo are LL chondrites, and the meteorite analogues of (11500) Tomaiyowit and (4179)
Toutatis are L chondrites.

e This research makes up for the shortage of potentially hazardous asteroids mineral data and provides basic support for near Earth

asteroids defense including potentially hazardous asteroids.
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