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BEHY HAR. X 6 BE R C/2009 P1&:5, O 8.5 mag, Hix 5 & BRI, (HALTE 12~16
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S, FERGETIRT HEEASNE BN, BAE T RHGIERER. RIOTEHITL
WEFEEE, WABREKRMHIGHE, ARRERIEEFEHMNGEE. EEAE KM GEE R
(7, BT LA bR _L5@ A IR e 4 1~2 BRI E R MG IEVE M AUEE, R AR
LA AT, X UE A RIEEA B AR IR ZENL I B g RUE R W RE—3K. % F M 28K P
fH B & Hyades 64 (HD28099) 1 16 Cyg B (HD186427).

AL T He-Ar JTRIATIEVE AP AR ARIE. B R AT H RGN S
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Table 1 Records of observations

Target Visual Observational  Air mass Heliocentric =~ Geocentric
magnitude/mag time (UT) distance/au  distance/au
C/2009 P1 8.5 11:00 1.52 1.73 1.98
I 16CygB 6.25 11:15 1.07 / /
78P 12 14:00 1.31 2.10 1.24
78P 12.5 11:30 1.35 2.01 1.79
II  C/2010 G2 12 14:00 1.37 2.46 1.81
Hyades 64 8.1 16:30 1.35 / /
49P 16 18:00 1.70 1.65 1.09
78P 12.5 11:30 1.35 2.01 1.80
C/2010 S1 15 12:30 1.27 6.86 6.77
I C/2010 G2 12 13:30 1.33 2.47 1.83
Hyades 64 8.1 15:30 1.19 / /
49P 16 18:00 1.70 1.66 1.08
C/2011 F1 15 21:30 1.18 4.54 4.49

I: 2011-10-28—29, KK, MTEMEELICFE. HHKKMEER 16 Cyg B;
II: 2012-01-03—04, XK, MTREHR 4.5”7, BEF 40%. EHAKMEE Hyades 64;
II1: 2012-01-04—05, RN, WMTER 2.5”, ¥ 40%. HHAKAKMHER Hyades 64.
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Bus-DeMeo 42 5 28R 500 ABL 1 45, 7E 4500~8000 ATEE NA 8 4~ .
BB AR A spline3 =Y 4547 (L oK B0t B Y6 047 T ¥ A0 B8, t7E 4500~8000 A
FEl P 500 AB 1 AN, XRE, AEBTER EAJZE 8 A SR, BuiEY, FEMEE IR
TAEH, e Epy AR B n = 8.

£ 2 K 6 FEELAE 10 WM AR5, X Bus-DeMeo Z3J8IEH) 24 Fi/MTENG
WHDGIEIER, CakRER sy, REERRIIR 4 MEEL A30R Type
FRJEHELRAL, Distance FRJGIEHER, HEAFERESHRIRFERI T WM E.

® 2 EHENXEMEMT Bus-DeMeo 7338ER 24 F/MTENIEIISLIEIEE
Table 2 The spectral distance of comets’ spectra relative to 24 types of asteroids’

spectra via Bus-DeMeo taxonomy

Type Distance Type Distance Type Distance
O 0.314627875 A 0.756530237 A 0.213739327
49P B 0.350706573 49P Sv  0.774872248 78P Sv 0.359467801
(2012-01-03) C 0.360062633|(2012-01-04) L 0.801371325|(2011-10-28) L 0.379882745
Cb 0.365908595 D 0.830187931 Sa 0.384849971
A 0.137193768 Sv  0.061434925 Sa 0.124541198
78P Sv 0.15364677 78P L 0.062857378| C/2009 P1  Sr 0.142960519
(2012-01-03) L 0.162292729|(2012-01-04) S  0.08173402 |(2011-10-28) R  0.14595996
S 0.191130139 D 0.088322421 V' 0.150399169
0.048046228 T 0.055183784 Sv 0.14334162
C/2010 G2 Xe 0.066916665| C/2010 G2 D 0.082378699| C/2010 S1 L 0.161064645
(2012-01-03) T 0.078239632|(2012-01-04) Xe 0.08757197 [(2012-01-04) S 0.184023966
Sq 0.084614656 K 0.091945908 D 0.193655932
Xe 0.077043429
C/2011 F1 K 0.092012445
(2012-01-04) T 0.101496256
Xk 0.119178396

5 4SthFgsie

SMASS W45 B Bus-DeMeo /NMT RGN 051 24 FhoGiE2R WA 130,

4% SMASS W45 H #) Bus-DeMeo /NMTEIGIE /3 28IER 24 FOGIER A BT
¥IE, B AR 4500~8000 AT X R A BOME, BT H T IX 24 Bl R A I
EE, WK 14~17.

HE 14~16 ATLAE H, FIEGIEIAMIEEAE 4500~8000 AT FH A ZE A B/,
JEHZE S- BEA X- BRI REIUASFIBY, X4 ATHERR RIS B > T IRME, [RIHBR 756
WA, AT BEL S EIEN K-S fg 25 R oRH#1T 1.
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Fig.14 S-complex of Bus-DeMeo taxonomy, including S, Sa, Sq, Sr, and Sv types

A5h, BEEMMEHRIEME. 1A 3 Bl LM TREREZE, HA 45", MR
JEIESOBRAETEE N 37, T R TR, Frik 3 HeBde ke, nEEEMR.
1 A 4 B LT BEHAEUF, i 2.57, NTPREETERE, FTLh 1 A 4 H B LAY R T 5 B
B RE TS EMESE 1 A 4 HBREIER LR

5.1 XFEE 49P
TE 201248 1 H 3 HAI 1 A 4 HArBI#EAT T, PRI BEEAR, 152 %
FEAEMR bR (B 3 MIE 4), RBURSAITRZMR K. BMEIALE:



10 X X % # 54 %

(1) 1 H 3 HEPEHEEIREM 1 A 4 B8 eiE RS a0 e i B He e 18 00 2 7 80K

(2)1 A3 HM 1A 4 BEBEGRRICEHERASRERER, PERT 0.1. THE
LA 4H, B/MIGIEE R TR 1.

(3) [Al— H BARAEIRGIRE Y 5, REGERJL IR E—EZ RN, EREW
B AL /B D B R AR T AR SRR TG B e o W A

A 2R PIRE 40P BARBCF, gL, (EERILRRE. V%R
HROGEER, BUEPRRK.

B, RIEHAREE, ToIRR 49P 38 BHBERE —R/MT B .

T T T T T T T
104k  Spectrum type: C o
1.00 - =
0
2
3
S
=
S 096 -
v
Z
=
2 ~
092 T
—— g
—— Cgh
0.88 = —>— Ch -
. 1 . 1 . ! . !
4000 5000 6000 7000 8000

Wavelength /A

& 15 Bus-DeMeo 73235Hy C- #, €@ C. Cb. Cg. Cgh. Ch %hi%kA
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Fig.17 A, B, D, K, L, O, Q, R, T, and V types of Bus-DeMeo taxonomy
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A-type FfRALSREEMKT 0.75, 7E 7 000 AR HREE ML RN T &, HA Sv-type 7EH LA
FEL K 0.8, 8 7500 AZEAREREIRE, 51 H 4 HWEXRIEFSERIT.
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A K-S REER. K-S MRBMITRTEN: KA 3758 77206 R a6 6 i m
BRI, WEHEE TR 05, RSB EEIES 24 4 Bus-DeMeo HHEf K-S
i, WEMR 0.05. BEMLERF, H RASMEMHCER. & H = 0, RN
A5 5 Bus-DeMeo i Y ZRARI7EX M BAA RN 43415 & H = 1, MRS IE S
Bus-DeMeo fiRMRAIEX M B RMUM A0, P REVRFIHER, P BUN, 309
0BT LR A A SRR

£ 3K 8P #y 3 YWOULMIEHE 5 A-type . Sv-type F1 L-type Ay K-S Rrda 258, wJ W,
K-S Ry Rpf B B 78P BB R ALEINTh Sv-type. 3 WWRMIEHRE Sv-type Xf BLHY
H ¥k 0. BARFIEREFRRSEEW 1 A4 H: H=0 P=0.9652, B P &5, HELD
H AR 1, G —H0r.

B&, GEETHEER, RITAKNEER 78P FyIGIERARET Sv-type.

% 3 T78P {9 3 RMMEIES A-type . Sv-type Fl L-type £ K-S RBRLER
Table 3 The K-S test results between the three observational data of 78P and

A-type, Sv-type, and L-type

2011-10-28 2012-01-03 2012-01-04
Type H P Type H P Type H P
L 0 0.0696| L 0 0.1784| A 0 0.3226
Sv 0 0.1094| Sv 0 0.352 L 0 0.9256
A 0 0.3068 | A 0 0.8602 | Sv 0 0.9652

5.3 XFEE C/2009 P1

TE20114F 10 A 28 HWRM T 1 k. B AZERRES, U BBRERILELT. KE
JCIEEERHEF, B 3 AL4r A4 Sa-type . Sr-type Hl R-type.

AR EHE (8 8), ZBLIELTE 7 000 A2 §iHl 8 BT, 78 7000 A )5
TV, SRIGHET T RE, B S AR XS RS20 1.1, X H Bus-DeMeo 23 2YEXT Y Sa-
type . Sr-type (¥4 14) fl R-type (B 17) 38T, TERBEEKIERE P (4500~8000 A),
Sa-type Fl R-type 7EHx fm s FIAEXT IS BB T 1.2, HEJE TREHAEBE, HA Sr-type
TE B i s AR R 29k 1.1, B G TR T2,

BE K-S RmAR (R 4), H R0, P C/2009 P1 HOGIEHIE 51X 3 FrRBI7E
BB AR 3 4. A3t Sr-type XA P &G, RABERAAREK.

RIEGIEIE B HEF, C/2009 P1 £:850T Sa-type; MIEIE LKL BT, C/2009 P1 &
FEIL Sr-type; RIE K-S fide, C/2009 P1 FHAZIT Sa-type Ml R-type. ZZEHE, 20K
TIATLASNE, EHRE C/2009 P1 WG BI RGN S- B, & T2 S- B Sa-type b &
Sr-type, T B 5 B2 5 22 i LI B3040 74 R 5 - 1 156 A
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F4 C/2009 P1 HI#IES Sa-type . R-type F0 Sr-type B K-S IZIE4ER
Table 4 The K-S test results between the observational data of C/2009 P1 and
Sa-type, R-type, and Sr-type

2011-10-28
Type H P
Sa 0 0.1662
R 0 0.1662
Sr 0 0.6382

5.4 XFEE C/2010 G2

2012481 H 3 HAI 1 A 4 HASIHEAT T, 2 RGEIRS DI 6EEEHET
AR, 1H 3 HRZ K-type #2581, )5 & Xe-type . T-type; T 1 H 4 HJZ T-type HEZR
1, SRJ5J& D-type . Xe-type fil K-type. ZEH| 1 A 4 HBIRFEEL, FrUARITER
g T-type.

AT 2R PIR A C/2010 G2 BHRRCT-Y, Bt G ERHHT, B35/
4 NICTEFE MR B & T-type . K-type . Xe-type il D-type.

FEERMMHEX HIE (B 9~10), ZRIELET &M% L, &RE/N, 4500
AR SFFLI K 0.9, 8 000 ALAHRT [ 4 F 2 1.15, HLIE 10 7€ 6 000 AL —HI .M
fg. X H Bus-DeMeo 432855 F W H) K-type . T-type . D-type (¥ /K 17) fil Xe-type (K&
16) W8, TERBREKTEEPY (4500~8000 A), Xe-type IR R “S” B LT, K-type
BIGW B BB TR, HAE 6 000 ARMRA M, HHHBAFF. T-type Ml D-type i§H#
I, MEE AR EIRIRE, LUK 6 000 AZCRYIUTRE R FINT, T-type BAFSERK.

A K-S s R 8 5), H ¥4 0, Yl C/2010 G2 #GiEEdE 5 D-type Al T-type
TEM I B A R 43 A, Ak T-type XVH P &GE, JUHEZE 1 H 4 H9EUE, P&
ik 0.985 4, PLHTRFIMMERR K.

R, RIEFHRROCEEREHETF, C/2010 G2 B T-type; RIETELFH T,
C/2010 G2 4R it T-type. #R4E K-S fadk, C/2010 G2 5 T-type HRMUK M, &
RIRFIMATREMERCKR, (HED H AR 1. GE5HE, HINERZANEE C/2010 G2 )t
WERAIET T-type.

&5 C/2010 G2 WRKRRNHES D-type 0 T-type i) K-S 8IE4ER
Table 5 The K-S test results between the two observational data of C/2010 G2 and
D-type, and T-type

2012-01-03 2012-01-04
Type H P Type H P
D 0 0.2314 D 0 0.7029

T 0 0.638 T 0 0.9854
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5.5 X(FEE C/2010 S1

TE 2012 4F 1 H 4 HEHT T, ARECIEERHT, HEAT 3 AL 51k Sv-type |
L-type il S-type, H. Sv-type X5 {61555 2 A B B AL 3.

FEE RN (B 11), ZBEL LAEOT-%, HEtZHE, 7£ 6 000 AR
WV —AbIUTRE, e B i S A B AR X S G R Ao o 1.2, HAER R RGBT H#
. X H Bus-DeMeo 43289:%F W ) Sv-type (] 14) . L-type (& 17) fil S-type (& 14) #J
T, TERFEBK LR AT (4500~8000 A), BT EEARIR, HZ S-type FEIFE # 55
KAE] 1.2, L-type B fx e s BN BT 1.2, A Sv-type W m s RUEE T 1.2, Sv-type
o i 2L MG L P i R R B AL

AR K-Sl (326), ¥4 0, YiHI C/2010 ST HOGIEEHE S 3 FhoRBITE LK
BEA R 4. Aad Sv-type XFRAT P 8, UHTRFIMBERR L.

=%, RIEGIEEEHEY, C/2010 S1 F#EUL Sv-type; MRABIGLL A, C/2010
ST SR EAIUT Sv-type. MR4E K-S £z4e, C/2010 S1 4 Sv-type HEBIHI 27, BIRRF
HIFTREVERCR, HED H Ak 1. ZE%E, BRINTBRLINHER C/2010 S1 fyJ6iEIeAl
I Sv-type.

F 6 C/2010 S1 FI%IES S-type . L-type #0 Sv-type Y K-S {£IELER
Table 6 The K-S test results between the observational data of C/2010 S1 and
S-type, L-type, and Sv-type

2012-01-04
Type H P
S 0 0.4154
L 0 0.5447
Sv 0 0.9112

5.6 xTEE C/2011 F1

FE 2012 4F 1 H 4 BT T M, ARIEEEIERHEF, HERT 3 A28 3K Xe-type |
K-type fil T-type.

AR EHE (B 12), RBEL LAMRT%, 786 000 ARFEA —4b i BM
Fa, RS AR ST R A 1.1, BAEERFRA A B TREEE, XERER Z R
BT E R C/2010 G2 fR4%. Xt H Bus-DeMeo 432353t R Xe-type (B 16) . K-type
il T-type (B RE 17) §iEHF, TERBEMKTEEP (4500~8000 A), Xe-type il 2415 2
“S" J LFF, K-type S5 W BUA BB TR, HAE 6 000 ARRAEME, HHBAR. A
T-type LT & .

R K-S KRR GR7), H A0, YiH] C/2011 F1 #6IEEEE 5 T-type Fl Xe-type
TEM I B AU A, Rt BRI P #ER, TR AI R K.

B2, WMIEGEERHDY, C/2011 F1 BB Xe-type; RAFIE LRI T, C/2011
F1 G T-type. RYE K-S fdy, C/2010 F1 53X 2 FrRBUAG R LI AT, BIRRHA
HIRTREHERCR, HED H AR 1. 245518, RITRKINHEE C/2011 F1 f6i%6A
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L T-type.

F& 7 C/2011 F1 f9##ES5 T-type F0 Xe-type B9 K-S 1RIEER
Table 7 The K-S test results between the observational data of C/2011 F1 and
T-type, and Xe-type

2012-01-04
Type H P
T 0 0.638
Xe 0 0.638

6 RE&FTIR

FATRM T 6 5L BAEIE, @ YEiEiE s rME, FIWnX 6 EREMGESINE
) Bus-DeMeo /MTEIGIESF BRI L. B0 E, £ R T8P fGigkal
BT Sv-type, B R C/2009 P1 fyYGIERAIRENT S- B Sa-type B{ Sr-type, EE C/2010
G2 MGG RABIEET T-type, B C/2010 S1 ByJGIER AR Sv-type, EE C/2011 F1 )
JEIERAIFET T-type. EE 49P FMEIRF W ZE, TG RN R,

XX SRR R, RATATLARIHAR M, & 075X RGeS B i F L6/ NT B W] RETE T {L
FHERR, BITHETREEMEMUE. T2 A EENSITHE, FitEHEx Y
WIS RR P — AR MTEWHUE, FREMNZEPUERMHECHE, WIFrSEEZN
.

AR ARV T R SGI%IE B ok e i 2 R R AI T, PRl K-S K5 ok ikf T
BEX — I EATATHY, o K-S R KRR s TR th 45t X — RaEW EE,
(A5 A TR SR A FI X — 7 ok 24 iR 4T 5 B3 4 JER R P RE.

AT LAEM B KBRS 2GS I S 0 I RV E B 5. Bus-DeMeo /MTEIGIES
SR 24 FiGTEERIELR AU T B2 A AT LGB LLAMY 4500~24500 A, T 8411 H R HY
B HAE 35 H R 4> (4500~8000 A). 33X —FRAMABL H Sl Y HRE >, H 56
IR BT BOS AR, RS RSERRMIRE, WHMELGE YGRS A E, B
& Bus-DeMeo /NMT B IG5 21/ i/F 2 B B i ) 2 FHAE AR FE 10 000 A 20 000 Akh.

XFFARR AT AFF R LA, a0 bR, BATH B A 60 I 7 55 0 i K BB K
%8, FTUAS G PRI AERY, AT T RE M BT 4a4% B AR KRR LLAMEIE, A RER
HER H RIS Hr

EFEEEN— S, ORI EGEmHRs, MEESNERNE. F
AR L (WanBEER 30 FERAGE, HEFEREE 2 AL LAENE),
AT LIARSE G R B ol xt £ BB AT 40 28, M4k, BEHTE EGIE S KRB E
FIRHIESE, BEZBHFET. S H5Rm25, UBRGENEER, RITSERS
PER T SRS TR, URER B TR Y RE 40T

X TAERAE — A, EATEXZRIFRE | MRUFHE RS KRS
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IXAET] LA EE G 32 ] T Bus-DeMeo /MTEIGIE M ZEM B K IEKEEMER, BN
H BT AU 35 £ A< S AR MESRBUE B Y 2056185, [FEt, ATt s BGigfE
4000~8000 A3 B P kS 20 -1 .

N, WA T R B BRARR TR I R A 2 ORI B IR 5, BOTERE T E BAE
AT TR ARFAALE, DEAEXT TRATMAR A ER, BEGERIEEESH BN,

Bist ASCIEMNS S, B2 TEEARXEEREN TR, REVTR. HITEI,

EFIN . REWRIEXREEIT, BUREEITEANWKISZRe M. FERRD P
PRI E R R, B8] T EBERKEM R, JURTE RS R ICR BRI,

RILAEEE, FRERZIN, AR ARE TR EERCEHRRHEIN, HERFEE
RIS N1 AR B, TEMERZRS 20 A R !
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The Processing and Classification for the Spectra of

Six Comets

ZHAN Xiang!? CHEN Li!
(1 Department of Astronomy, Betijing Normal University, Beijing 100875)
(2 Beiging Planetarium, Beijing 100044)

ABsTrRACT In order to explore the relationship between comets and asteroids, some
comets’ spectra are taken, and the spectra are compared with the spectral types of the
asteroids. The 2.16 m telescope in Xinglong observing station of NAOC (National Astro-
nomical Observatories) is used to observe the spectra of six comets: 78P, C/2009 P1, 49P,
C/2010 G2, C/2010 S1, and C/2011 F1. At the same time, the spectra of some sun-like
stars are also observed. Then the IRAF (Image Reduction and Analysis Facility) software is
used to reduce the data. The bias, the flat, and the cosmic ray are reduced from the images.
And the comets’ spectra are divided by the sun-like stars’ spectra to derive the relative re-
flectance. Then the images of the relative reflectance spectra of the six comet are drawn. In
addition, the spectra of the comets are compared to the 24 types in the Bus-DeMeo asteroid
spectral taxonomy. The spectral distance is calculated as well. According to the order of the
spectral distance, the details of the relative reflectance spectra, and the results of the K-S
test, the asteroid’s close to the comets’ have been finally determined. Here is the conclusion:
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the spectral type of comet 78P is close to Sv-type; the spectral type of comet C/2009 P1
is close to Sa-type or Sr-type of S-complex, the spectral type of comet C/2010 G2 is close
to T-type, the spectral type of comet C/ 2010 S1 is close to Sv-type, the spectral type of
comet C/2011 F1 is close to T-type. Because the comet 49P’s data has a very poor SNR
(Signal/Noise Ratio), the spectral type of comet 49P can’t be determined clearly.

Key words comets: individual, techniques: spectroscopic, methods: data analysis



