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Table 1 Disk and stellar parameters of our sample stars
Number Star’s name Cold gas Hot gas Lir/Lx Sp.type Age/Myr Distance/pc

(1) (2) ®3) (4) () (6) (7 (8)

1 HDY9672 C%l?{lznj Call [5] 1.1 x 1073 [12] ALV 40 [12] 57.07
2 HD21997 CO [1] 59x 1074 [12]  A3IV/V 30 [1] 69.64
3 HD32297  CO, CII [15]  Call [5] 5.4 x 1072 [12] AOV 30 [12] 132.19
4 HD36546 Co [9] Call [10] 3.4 x 1073 [9] B8V 10 [9] 101.35
5 HD39060 CO(")IC[II’(;H’ 1.7 x 1073 [12] A6V 23 [12] 19.44
6 HDY5086 CoO [11] 1.5 x 1073 [11] ASIII 17 [11] 86.44
7 HD109085 Co [17] 3.4 % 1074 18] F2v 1400 [18] 18.28
8 HD110058 CO [19] Call [5]  1.9x 107 [12] A0V 10 [12] 129.98
9 HD121191 CO [4] 4.7 x 1073 [4] A5IV/V 16 [4] 132.11
10 HD121617 CO [4] 4.8 x 1073 [4] A1V 16 [4] 116.87
11 HD129590 CO [20] 5.8 x 1072 [20] G3V 10 [20] 136.04
12 HD131488 Co [4] Call [5] 5.5 x 1073 [4] ALV 16 [4] 154.62
13 HD131835 CO,CI[21]  Call[5]  1.5x 1073 [12] A2IV 16 [12] 133.65
14 HD138813 CO [19] Call [5]  1.5x 107 [12] AOV 10 [12] 137.42
15 HD141569 SJ(I)I [SQI]’ 8.4x 1073 [22] B9.5V/AOV 5 [22] 110.63
16 HD146897 CO [19] Call [5] 5.4 %107 [12] F2/3V 10 [12] 131.50
17 HD156623 CO [19] Call [5] 5.5 x 1073 [12] AOV 10 [12] 111.75
18 HD158643 CO [23] A0V 0.7 [24] 124.38
19 HD172555 OI [25) Call [5] 7.8 x 10 * [12] ATV 23 [12] 28.79
20 HD181296 CII [26] Call [5] 7.6 x 107* [12] AOV 23 [12] 47.36
21 HD181327 CO [27] 2.0 x 1073 [12] F6V 23 [12] 48.21
22 HD216956 CO [28] 4.98 x 107° [29] A4V 440 [28] 7.70
23 TWA7 CO [30] 1.7 x 1073 [30] M2V 10 [30] 34.03
24 HD21620 Call [10] 2.5 x 107 [10] A0V 80 [10] 135.00
25 HD37306 Call, Fell, o 1075 [31] A1V 30 [31] 70.46

TilI [31]

26 HD61950 Call [32] 1.4 x10°* [32] B8V 411.86
27 HD75416 Call [32] 1.8 x 107° [32] B8V 8 [32] 99.56
28 HD109573 Call [10] 4.6 x 1073 [10] AOV 8 [10] 71.91
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Table 1 Continued
Number Star’s name Cold gas Hot gas Lir/L. Sp.type Age/Myr Distance/pc

(1) (2) 3) (4) () (6) (7) (8)

29 HD110411 Call [10] 6.4x107° [10] A0V 86 [10] 38.16
30 HD145689 Call [10] 4.9 x 107° [10) A3V 40 [10] 55.55
31 HD145964 Call [10] 1.5x107° [10] B9V 11 [10] 112.18
32 HD158352 Call [10] 9.3 x 1075 [10] A8V 890 [10] 63.46
33 HD166841 Call, Nal [32] 1.1 x107*[32] BS8/9V 278.71
34 HD182919 Call [10] 34x107°[10]  AOV 198 [10] 71.98
35 HD183324 Call [10] 1.8x107° [10]  AOIV 140 [10] 60.68
36 HD184006 Call [33] A5V 430 [33] 37.20
37 HD223884 Call [33] A5V 5.5 [33] 104.35

Notes. Column (1): numbers. Column (2): star’s name. Column (3): cold gas. Column (4): hot gas. Column (5): fractional
luminosity of the debris disk. Column (6): spectral type (from SIMBADE4 (Set of Identifications, Measurements, and
Bibliography for Astronomical Data), except for HD141569; see Ref. [22]). Column (7): stellar age. Column (8): distance

(from SIMBAD[P4). The numbers in square brackets are serial numbers of the references.
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Fig.2 Distribution of stellar ages and fractional luminosities
of subsample stars. The serial number of the source in the
figure corresponds to the number shown in column (1) of

Tab. 1.
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Table 2 List of sources with CO gas mass

Number Star’s name Mco/Mg Maust/ Mg The origin of gas

(1) (2) (3) (4) (5)

1 HD9672 1.4x107* [12] 2.7 x 107! [12]  Primordial [14]
2 HD21997 6.0 x 1072 [12] 1.6 x 107! [12]  Primordial [1]
3 HD32297  1.3x 1072 [12] 3.7x 107" [12]  Primordial [15]
4 HD36546  3.2x107%[9] 9.0 x 1072 [9] Uncertain

5 HD39060 2.8 x 107° [12] 7.8 x 1072 [12]  Secondary [16]
6 HD95086 1.3 x107° [11] 6.8 x 107! [35]  Secondary [11]
7 HD109085 3.0 x 1077 [17] 1.4 x 1072 [17]  Secondary [17]
8 HD110058 2.1 x 107° [12] 3.0 x 1072 [12] Uncertain

9 HD121191 2.7 x 1073 [4] 9.5 x 1072 [4] Primordial [4]
10 HD121617 1.8x 1072 [4] 1.4x 107" [4] Primordial [4]
11 HD129590 3.0 x 107° [20] 3.9 x 107! [20]  Secondary [20]
12 HD131488 8.9 x 1072 [4] 3.2x 107! [4] Primordial [4]
13 HD131835 6.0 x 1072 [12] 4.7 x 107! [12]  Primordial [21]
14 HD138813 7.4 x 107* [12] 7.6 x 1072 [12]  Primordial [19]
15 HD141569 1.5x 107 [22] 52x 107! [22]  Primordial [22]
16 HD146897 2.1 x 107* [12] 2.0 x 1072 [12)] Uncertain
17 HD156623 2.0 x 1073 [12] 2.4 x 107* [12]  Primordial [19)
21 HD181327 1.8x107°[12] 4.4 x 107! [12]  Secondary [27]
22 HD216956 4.2 x 107° [28] 6.3 x 1072 [29]  Secondary [28]
23 TWAT 8.0x 1075 [30] 1.0x107*[30]  Secondary [30]

Notes. Column (1): numbers (same to Tab. 1). Column (2): star’s name. Column (3): CO

gas mass. Column (4): dust mass. Column (5): the origin of gas. The numbers in square

brackets are serial numbers of the references.
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of the source in the figure corresponds to the number shown
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debris disks. The serial number of the source in the figure

corresponds to the number shown in column (1) of Tab. 2.
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Statistical Study of Debris Disks with Gas Detected

CAO Peng-cheng  LIU Qiong  LIAO Neng-hui
(School of Physics, Guizhou University, Guiyang 550000)

AsstracT Debris disks have been described as gas-poor disks with gas-to-dust ratio is significantly
lower than that of the protoplanetary disks so that gas is rarely detected in debris disks. Thanks to
various sensitive telescopes, the number of debris disks with gas detection is increasing, so finding more
debris disks with gas has become a key topic in debris disk research. However, large-scale search is very
time-consuming and inefficient. Therefore, in order to select detection targets faster and better, it is
necessary to select smaller-scale samples according to the characteristics of such sources. This paper aims
to summarize the overall characteristics of these sources by analyzing the parameters of debris disks and
their host stars. For this purpose, this paper collected published literature of debris disks with gas detected
and found a total of 37 sources, including 12 sources of cold gases such as CO, 14 sources of hot gases such
as Call and 11 sources of coexistence of cold and hot gases. Through statistics of the spectral types, ages
and distances of the host stars, as well as the fractional luminosities, gas mass and dust mass of the disks,
this paper draws the conclusion: the host stars are mostly B-type and A-type stars. The stellar ages are
mostly less than 50 Myr. The distribution of fractional luminosities is more concentrated than the known
debris disks, which is in the range of 1075-1072.

Key words stars: formation, protoplanetary disks, methods: statistical
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