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XTE J1550-564 20014 “#{RIGEL”
HIX St 2k g iR it o

%R FEEW ) g2 L BEL2

(1 FMIFSE A ¥ 5 & 58 %% % FE 550001)
(2 FMIFIAFFM AT R XHELEE L8 F FFH 550001)

TEEE ot 2 LU B AR R — VD PE A, BRI R S R . el
T H s D, HEALHTIATE . FIHRXTE (Rossi X-ray Timing Explorer)
A 200141 H 28 H B3 H 14 H I % ds, B 7t 1 RIAXS 2B PIEXTE J1550-564 20014F
BRI R X ST 22 RE TS REtE. R ILFE AR AR EE K H, XTE J1550-564X 5T 25 G2 1% 7]
DLH AR I AR AT v 40 & BN R A B o B A A e g2y, T2 — ELIRFFTE I
M. weAh, B aHT 7RI R R R BT S R 2-10 ke VR B X ST R B Fo 10 kev 1
AR, RIAD-Fo10 kev B RAHKR K R, HiBfR BT € [1.35, 1.72]. FR4A5RE 20014
KUK — B A TAR /A, B X 248 3 3 2ok 1 TR SHE A, ADAF

(Advection-Dominated Accretion Flow).

X 1EE: BiR, X§tk: Ml XTE J1550-564, ZEE, IR
FEDHES: P153; XEARIRES: A

1 55

ST X 20U 22 8 DR, AR BRI AR T T LUK B BB 4 g4 T B A8
T HEA (Quiescent State, QS)s /5 (Low/Hard State, LHS). A [A]Z (Intermediate
State, IMS) & /# % (High/Soft State, HSS). —MIH O T, HIHX S 2 WU 4 T 7
A, BEE V) TAE RN I HE AR, R X 2 WU R R AR AR K. 18 R I T B R 25 SR B
I/ B4, BER YRR, REIG (1.5 < T < 2.0), XUFTLR RIS DU N . BEE
FERG N, FEE X5 S WUR A N 1 /A, I G FEAR &, B FE AR, BRI AR (D >
2.0), XA Lk AEHE UL S PSR T S . AIG /B S 5 o /A 2 I e T, o ) A5 XU 2k
(RS 8 43 FURE A Fs 20 AR 5. AR PRI AN 23 LG EE AN [, b [R) 28 m] 40 D il e ) 25 AR
2. IEH R EE— K T10%8 erg-s™1, i J5 20N (hysteresis) JE 5 B 2 401 R & i
FRAEAE FE 3 B R R AL R o R, AR A B 167,

2020-10-091 £ 5 ff, 2021-03-041 FI & 2hH

“H K G R R R £ 0 H(U1831120. U1731238), M & Bl 2 1R 2 & Wi H ([2019]1241.
[2017]7349) %
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Bt 58 2 WY SRR XS 4 X PR XA 2 T 418 B0 5 XU B0 B L A7 7 W S IR AR SR 2
HE5Z T 22N T R I FHER, T5 2 B RS 2 KT i
B, D52 BIEAREL. Qiao P Rl Caol O L 1T 25 5L IE AR S AN SAR S I ()
BB, R I 52 SR 9 A IE AH S I IR ARARE =X 70 1) b A SR AR S R BB X (40 ADAF
(Advection-Dominated Accretion Flow))F1 % 5 i 2% 09 W A2 485 5 (i: SSD (Shakura-
Sunyaev Disk)-corona) ¥ F.

SR, A7 — B R T A it ] — MRS 2 b A PRI 28 ], L DR ) e A DY 2 2 7
Thm AR A, R I IR A Bl b A R R TR A, I X R PR “RE AR 8 R (Mini-
outburst ) B 5 W B K (failed outburst)!?), 1X BX G 1R K — BIF IR T T8 &, 1§
B 6 BE 29 M10%°-10%7 erg - s~ B ATTAT S 0 (R 0 6 MG /B 25180 A 4 390 3K v i) 25 ok
B [ B /R 25T 14180 7R B X 2 00 (Wn: GX 33941167181 H1743-322019-20,
GRO J0422+32PUFIXTE J1650-500122)), o7~ B AR S XU 28 0UR (41: SAX J1808.4—
3658(231) LA X WZ Sgeltd 247 2 241 b #0021 7 RRIRER . H AT, SRARER A 14 BEAL AT
ANTERE. ASF RN F G e #HOWI 2 T AL RR AR R R, IR R K FT R S IR R
5K, M5 oL BUE R AT K2,

XTE J1550-564 /2 1K Jii & [ 2 0 X5 28 0212, It B0 il My = 9.1 &
0.6 Mo, BEBSD = 4.470 kpcl26-27. & 1998549 H6 H #iRXTE (Rossi X-ray Timing
Explorer) H R I, X & —JO6BEAH 2 m RBR R, FERR A J PN X 2 B (2-10 ke V) 5
SURIIEINF6.8 Crab (Crab FRo/s 8RR = AEAH R A BUWR &), MR R R T A
UM AR Ml 2. Rl AS BRI ANUE R IR 128 31, IS XTE J1550-564 X&) T 4R K,
ALHE20004E 1) 58 B MR & B DL K 20014 20024F B3IRI20034E 12 (R 3R VR IR 2. 1T X000
FAREUD>. R, 20014 I RRARER R BT S0 . AR SO 2 H (12383 200 14F (1 1K
PR I8 IR 5 20004 1R 155 8 A IR O6F EE, 73 BT AT 0 0K 108 i 1R) e i A e B HG P E TR ) B L
il SCEASMUR: F2 R A AR, 3T RAE R, AR R 5.

2 HiEAIE

N HE TR B RXE & XUREXTE J1550-5647E20014F 2k R 15 K X G 28 fE 1% 45
A5 4 Hr TXTE J1550-564 200141 A28 H £3H14H (JPCA (Proportional
Counter Array)%i#, HLib324 MM i, £148.5 ks. b4k, ASCIEAEE T20004£4 H10H
26 H12H B IEH R, FETHATAS M A, £992.7 ks, H T 520014 19 32K /R4 & 3 47 %F
b, #1295 B8 TXTE J1550-5647E20004F F120014F R M K S AAE L, A
AN WS (Obs. Id)s M H . SRS E]. BRG] (Exp). PCATHEERM
T8 bt (Hardness Ratio, HR). J it 83 1 g BaEP CA A &L HE Bt (2-60 keV), HR N
5-12 keVAEE 535 ke VAE B AT HR 2 L.

i FlHeasoft 6.25% 1, IRIERXTE cook book K SR E 4 Ak BE 1 AR vH 20 SR X G+
A Bt AT AL PR FEXHR 2k E 1 3R O, A AE H] AR #E2% 4 h FIPCU (Proportional
Counter Unit) 2845534, [ A B (8] 4 #% 26 816 s. f Fsaextretdy 2 $2 HURE 1. f
Fpcabackest iy 245 W1 5 W 78 B0 b 355 5, AR RO St e TR AR 4 S S L ik
PP CATY B8 (faint or bright). 1 Hpcarspfin &4 P CAM RAE B, RGER %

35-2



62 & % L XTE J1550-564 20014F “BRARER & X5 24k GE itk AF 5T 4 1

FE2038 18 2 i M12038 18 2 J5 43 9 HUA0.8%M10.4% 35 Fl I Xspec 12.10.1HE 1% 7 #r 4 A,
HHL T 3-25 keV (4523818 (1) BE 1S HEAT 40 M. AR SC A E H (1) 2 IR A XU 28 B 45 2L
AR RO XS 2R 3t 2, BT AR R T S A A 1 Sl SR R 4 (powerlaw ) AT
S B 43 (phabs ) iZE 47 #0 A, o S % BE T8 52 A N = 0.32 x 1022 em 20280, 2530 & 250 R
BE(EFEN > 1.5), K5I N %4> (gaussian) F4E B2 (diskbb), 38 i FAS 5% )
W72 75 51N HT I R 2. 3R KA A H T XTE J1550-5647E 20004 F12001 4 P /¢ 15
REFNE BN, WA A 302 IS RIII2-10 ke VAE B IX SRR B Fora X
HA RS MR Fow AT, WA E RN R ESIABA, BIEHA
[t pow il gau 73 Jill 2 7~ TR A ey 1T s 7

F 1 XTE J1550-5647E20004F 1% % HI XL H1E
Table 1 Observational data of outburst of XTE J1550-564 in 2000

Obs. Id Date (2000) Time Exp/s  Rate/(cts-s~')* HRP
50137-02-01-00 Apr 10 11:12:00 3712 424.70 1.91
50137-02-02-00 Apr 12 07:53:32 1792 491.10 1.89
50137-02-02-01 Apr 12 14:36:22 2480 497.80 1.90
50137-02-03-00 Apr 14 17:32:01 2576 535.60 1.89
50137-02-04-00 Apr 16 17:31:06 2512 567.20 1.89
50137-02-04-01 Apr 17 08:59:55 3616 579.40 1.88
50137-02-05-00 Apr 18 05:50:57 1872 617.60 1.88
50137-02-05-01 Apr 19 12:40:07 2032 660.90 1.87
50137-02-06-00 Apr 20 17:04:22 2656 690.10 1.86
50137-02-07-00 Apr 21 15:51:34 832 709.60 1.83
50134-02-01-00 Apr 24 14:19:07 832 831.60 1.66
50134-02-01-01 Apr 26 01:22:07 3984 1039.00 1.18
50134-02-02-00 Apr 28 03:57:09 1120 2053.00 0.82
50134-02-02-01 Apr 30 09:32:40 2256 1496.00 0.62
50134-02-03-00 Apr 30 15:10:22 2848 1572.00 0.65
50134-02-03-01 May 1 09:27:59 1408 1238.00 0.59
50134-02-04-00 May 3 16:37:31 2512 1067.00 0.57
50134-02-04-01 May 4 19:46:33 2736 984.80 0.56
50134-02-05-00 May 5 04:24:34 4240 955.20 0.54
50134-02-06-00 May 6 12:53:47 2816 905.50 0.62
50134-02-07-00 May 6 17:57:39 2864 875.50 0.56
50134-02-07-01 May 7 09:50:37 1344 837.70 0.54
50134-02-08-00 May 8 09:42:40 1568 786.50 0.59
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Table 1 Continued

Obs. Id Date (2000) Time Exp/s  Rate/(cts-s~')* HRP
50134-02-08-01 May 8 22:56:41 1520 1019.00 0.72
50134-01-01-00 May 9 09:37:42 1552 958.10 0.70
50134-01-02-00 May 10 16:33:41 928 965.30 0.79
50134-01-03-00 May 11 10:56:41 2368 721.90 0.92
50134-01-04-00 May 12 09:28:39 1392 617.90 0.95
50134-01-05-00 May 14 10:44:50 2432 511.50 1.22
50135-01-01-00 May 16 08:59:31 2048 450.50 1.28
50135-01-02-00 May 18 07:11:00 1728 352.80 1.53
50135-01-03-00 May 19 18:21:17 2688 285.50 1.72
50135-01-04-00 May 20 18:13:58 848 253.80 1.75
50135-01-05-00 May 22 06:59:58 1552 206.20 1.78
50135-01-06-00 May 23 05:16:36 1424 182.70 1.81
50135-01-07-00 May 24 19:57:59 1712 140.70 1.85
50135-01-08-00 May 26 18:24:07 1008 107.40 1.88
50135-01-08-01 May 26 20:07:07 752 108.10 1.86
50135-01-09-00 May 28 13:11:57 1744 80.29 1.88
50135-01-10-00 May 29 09:24:04 1728 70.00 1.89
50135-01-11-00 May 31 06:03:05 1712 55.37 1.84
50135-01-12-00 Jun 1 11:19:07 1712 47.99 1.85
50135-01-13-00 Jun 3 22:21:21 1152 36.22 1.83
50135-01-14-00 Jun 7 11:57:43 1936 21.86 1.76
50135-01-15-00 Jun 8 15:16:44 1408 19.37 1.79
50135-01-16-00 Jun 10 23:21:52 1264 14.44 1.75
50135-01-17-00 Jun 12 11:35:57 1488 11.50 1.66

2 Rate is the RXTE PCA counts rate of 2-60 keV.

 The hardness ratio (HR) is defined as HR = C/A, where A and C are the net

counts rate in 3-5 keV and 5-12 keV band, respectively.
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Table 2 Observational data of outburst of XTE J1550—-564 in 2001

Obs. Id Date (2001) Time Exp/s  Rate/(cts-s™') HR
50427-01-01-00 Jan 28 18:10:16 2448 64.91 2.27
50137-02-08-01 Jan 31 12:55:27 1280 85.43 2.19
50137-02-08-00 Jan 31 22:54:38 2336 86.60 2.23
50137-02-09-00 Feb 2 17:31:22 2480 97.08 2.21
50137-02-10-00 Feb 4 16:05:07 928 103.30 2.20
50137-02-11-00 Feb 6 22:08:30 944 111.60 2.18
50137-02-12-00 Feb 8 12:02:40 1344 115.50 2.15
50137-02-13-00 Feb 9 19:49:02 3360 118.10 2.18
50137-02-13-01 Feb 10 00:48:02 2672 119.30 2.17
50137-02-13-02 Feb 10 02:39:02 1744 116.90 2.17
50137-02-14-00 Feb 10 13:21:44 1456 122.30 2.19
50137-02-15-00 Feb 12 19:38:17 1216 114.10 2.16
50137-02-16-00 Feb 15 12:34:35 1824 117.00 2.17
50137-02-17-00 Feb 17 13:56:03 1840 113.70 2.18
50137-02-18-00 Feb 19 10:26:49 1696 110.80 2.15
50137-02-19-00 Feb 20 13:50:19 2576 106.60 2.16
50137-02-19-01 Feb 20 17:02:18 2528 105.90 2.23
50137-02-20-00 Feb 22 01:28:19 336 103.80 2.14
50137-02-21-00 Feb 24 07:25:20 912 86.91 2.14
50137-02-22-00 Feb 26 02:08:48 1184 73.84 2.19
50137-02-23-00 Feb 28 14:10:23 1744 59.72 2.08
50137-02-24-00 Mar 2 04:08:45 752 47.31 2.05
50137-02-24-01 Mar 2 07:20:23 752 46.50 2.12
50137-02-25-02 Mar 4 07:05:23 928 31.32 2.01
50137-02-25-01 Mar 4 10:16:23 928 34.27 2.05
50137-02-25-00 Mar 4 13:27:22 960 30.58 2.05
50137-02-26-00 Mar 6 05:59:26 2704 26.50 2.03
50137-02-27-00 Mar 8 09:47:59 1408 19.77 1.91
50137-02-28-00 Mar 10 14:49:30 1136 16.19 1.90
50137-02-29-00 Mar 12 12:19:18 384 14.36 1.74
50137-02-30-00 Mar 14 03:10:24 912 15.30 1.87
50137-02-30-01 Mar 14 17:34:35 816 12.58 1.79
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Table 3 The spectral fitting results of outburst of XTE J1550-564 in 2000

Obs. Id F2 Ep r X2 (dof) Model®
50137-02-01-00  309.70707%  267.0070:57  1.43%503  1.01 (41) diskbb+gau+pow
50137-02-02-00  359.537155  302.827091  1.42750%  0.78 (41)  diskbb+gautpow
50137-02-02-01  370.3570%%  312.84708%  1.43%502  0.71 (41) diskbb+gautpow
50137-02-03-00  394.77T0°57  339.2670%% 1447502 0.98 (41) diskbb+gau+tpow
50137-02-04-00  420.447153  356.18705)  1.447002  1.23 (41)  diskbb+gau+pow
50137-02-04-01  428.64705% 365767057  1.44750)  0.68 (41) diskbb+gautpow
50137-02-05-00  458.257119 394197157 1467502 0.91 (41)  diskbb4gautpow
50137-02-05-01  490.967135  417.2971'15  1.467593  0.52 (41) diskbb+gau+pow
50137-02-06-00  512.817117  431.1771:0%  1.467503  0.68 (41)  diskbb+gau+tpow
50137-02-07-00  536.93717%  460.587127  1.507503 0.93 (41) diskbb+gau+pow
50134-02-01-00  671.277297  560.43715  1.667502  0.89 (41) diskbb+gautpow
50134-02-01-01  1016.957512  694.0771:35  2.01%002  0.95 (41) diskbb+gau+pow
50134-02-02-00  2217.077505  1069.3375:5)  2.22%00%  0.80 (41)  diskbb+gau+pow
50134-02-02-01  1762.2675 77 515307185 2171507 0.56 (41)  diskbb+gau+pow
50134-02-03-00  1856.097957  553.8571%0  2.16700% 0.74 (41)  diskbb+gau+pow
50134-02-03-01  1499.5879 75  415.047199  2.167502  0.65 (41)  diskbb+gau+pow
50134-02-04-00  1320.4475%%  330.83713%  2.107592  0.59 (41)  diskbb-+gau+pow
50134-02-04-01  1218.06732%  297.2171:20  2.097593  1.06 (41) diskbb+gau+pow
50134-02-05-00 1199.39733%  275.2479:00  2.09700%  1.03 (41) diskbb+gau+pow
50134-02-06-00 1099.067317  303.4971'15  2.067503 0.63 (41) diskbb+gau+pow
50134-02-07-00  1092.607353%  252.1971:0%  2.047001 0.62 (41) diskbb+gau+pow
50134-02-07-01  1065.05758>  232.3271:3%  2.047007  1.23 (41) diskbb+gau+pow
50134-02-08-00  984.3373%  230.317132  1.997507  0.72 (41)  diskbb+gau+pow
50134-02-08-01  1184.027379  410.66717%  2.117502  0.53 (41)  diskbb+gau+pow
50134-01-01-00 1123.88735%  396.077175  2.16700: 0.83 (41) diskbb+gau+pow
50134-01-02-00  1090.187357%  446.99730°  2.08750%  0.70 (41)  diskbb+gau+pow
50134-01-03-00  785.83722%  368.447130  2.03759%  0.64 (41) diskbb+gautpow
50134-01-04-00  666.507535  322.187110  2.017002  0.54 (41) diskbb+gau+pow
50134-01-05-00  493.37714% 310387102 1.90700% 0.89 (41) diskbb+gau+pow
50135-01-01-00  420.92F713)  279.477107  1.861507 0.60 (41) diskbb+gau+pow
50135-01-02-00  298.59T101 231917057 1.71%00%  0.70 (41) diskbb+gau+pow
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Table f 3Co—:;tinued
Obs. Id F2. Fb, r x? (dof) Model®

50135-01-03-00  222.927085  181.16758Y  1.547092  0.60 (41)  diskbb+gautpow
50135-01-04-00 195401592 163.63105; 1.53%002 0.80 (41)  diskbb+gau+pow
50135-01-05-00  160.0415%7  145.6710%) 1.601502 1.30 (41)  diskbb+gau+pow
50135-01-06-00  141.00%5:83  139.55%583  1.66759%  0.99 (43) gau-+pow
50135-01-07-00  107.46%530  106.677530  1.627501  1.09 (43) gau+pow
50135-01-08-00  81.52%5:2%  81.5270:3%  1.617591  1.41 (46) pow
50135-01-08-01  82.6975:55  82.6970:%0  1.627592  1.20 (46) pow
50135-01-09-00  60.617035  60.617035  1.607501  1.40 (46) pow
50135-01-10-00  52.91793% 52917931 1.607591  0.95 (46) pow
50135-01-11-00  42.247031  42.247031  1.621003  1.15 (46) pow
50135-01-12-00  36.587535  36.587020  1.627592  0.80 (46) pow
50135-01-13-00  28.2479:33 28247933 1667993 .87 (46) pow
50135-01-14-00  17.137931  17.137931  1.697593  0.61 (46) pow
50135-01-15-00 15177923 15177923 1707597  0.64 (46) pow
50135-01-16-00  11.30%5:23 11307923 1.71%5:95  0.84 (46) pow
50135-01-17-00  9.32702 9.32152  1.78700%  0.60 (46) pow

? Fiotal 18 X-ray flux of the unabsorbed 2-10 keV, and the unit is 101! erg- s~ t.em™2.

P Fow is X-ray flux of the unabsorbed 2-10 keV of power law components, and the unit
is 107 erg-s™!-cm 2.

¢ An absorption model, phabs, was used in all fittings, where the gau is gaussian, the pow

is power law.

3 LHR

MFRLF] LA H20004 19 1F 5 #% & 7E4H 28 H B 1 40 2 1% 1 1§ {H 252053 cts-s71,
0.54 < HR < 1.91. [F#E, MFR20] DL H 20014 AR VR EE A TE2 7 10 H B 1Kk 31 i
fEN122.3 cts-s™1, 1.74 < HR < 2.27.

MF3TT LA H 2000 IEF R H, Fiora FIEE N2217.07 x 107 erg-s71-cm™2
(Lx ~ 4.3%Lgqq), WHEET ~ 1.42-2.22, x? < 1.41. Fiopa > 160.04 x 107" erg-s~!-
em ™2, 8 3 B Pl diskbb+gaussiantpowerlaw A F; Fiopa < 141.00 x 1071 erg-s7!-
cm™2, fE 3 H Pl gaussian+powerlaw B powerlaw A 3. [FFE, F47] LLUE H 20014 £
PIER Y, Frowa MG N84.21 x 107 erg-s™'-cm™2 (Lx ~ 0.16%Lgaq), WEARHT ~
1.35-1.72, x? < 1.50. #&M ¥ Plgaussian-+powerlaw B powerlaw A .
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Table 4 The spectral fitting results of outburst of XTE J1550-564 in 2001

%4 XTE J1550-5647E2001 1B & R &R

Obs. Id Fiotal Foow r x? (dof) Model
50427-01-01-00  44.96%030  43.54702%  1.35700%  0.79 (43)  gautpow
50137-02-08-01  60.09 T03%9 58341037  1.38700%  0.91 (43)  gautpow
50137-02-08-00  59.98 T030  58.21703%0  1.35700%2  1.18 (43)  gautpow
50137-02-09-00  67.46753  65.81703  1.37T00)  1.06 (43)  gautpow
50137-02-10-00  71.54%04%  68.94707% 13670057  0.71 (43)  gau+tpow
50137-02-11-00  78.01%035  76.4070:30  1.38700%  0.81 (43)  gau+tpow
50137-02-12-00  81.33754%  80.44704%  1.407T051  1.22 (43)  gautpow
50137-02-13-00  81.461051 78611031  1.35700%  1.21 (43)  gautpow
50137-02-13-01  83.05703%  81.54703%  1.38700)  1.50 (43)  gautpow
50137-02-13-02 814510730  78.867070  1.38700%  1.04 (43)  gau+tpow
50137-02-14-00  84.217543  81.987943  1.367002  1.19 (43)  gautpow
50137-02-15-00  80.401040  79.047039%  1.40700  0.72 (43)  gau+tpow
50137-02-16-00  81.29%035 7874103 1.37100%  1.30 (43)  gau+tpow
50137-02-17-00  79.207535  76.77t038  1.37T002 117 (43)  gautpow
50137-02-18-00  77.32%0355  75.08703% 1377003 0.83 (43)  gau+tpow
50137-02-19-00  74.91%03%  73.43103% 1397001 1.36 (43)  gau+tpow
50137-02-19-01 72911032 70761033 1.347005  1.11 (43)  gau+tpow
50137-02-20-00  73.23%578 73237078 1417052 1.06 (43) pow
50137-02-21-00  61.14%04% 5894709 1.40709%  1.20 (43)  gautpow
50137-02-22-00 51911033 50317035  1.38700%  0.76 (43)  gautpow
50137-02-23-00  42.337025  40.39703%  1.417005  0.90 (43)  gau+pow
50137-02-24-00  34.647545  34.647090 1507052 0.91 (46) pow
50137-02-24-01  33.447035  33.44703°5  1.447002  1.00 (46) pow
50137-02-25-02  23.98%032  23.98703% 1567095  0.91 (46) pow
50137-02-25-01 25497533 25491033 1.5070-0%  1.38 (46) pow
50137-02-25-00  22.46753 22467031 1.49700%  0.66 (46) pow
50137-02-26-00  19.73%01%  19.07101% 1517003 0.96 (43)  gautpow
50137-02-27-00  15.15%923 15157028 1607093 0.42 (46) pow
50137-02-28-00 12571927 12577021 164705 0.65 (46) pow
50137-02-29-00 11941545 11.9473-99  1.72705%  0.58 (46) pow
50137-02-30-00  11.947532%  11.947325  1.627005  0.91 (46) pow
50137-02-30-01  10.07+928  10.077328  1.727097T  0.54 (46) pow

35-8



62 & % L XTE J1550-564 20014F “BRARER & X5 24k GE itk AF 5T 4 1

EILZXTE J1550-56417E 20004 5200145 9 IR 1 A& 1A 2 5 i . 577 Sk 3% 7~ il i
J& FE R g ). PR R T DU H 79 8 R (P R i i T S o S B S 22 5% 20004 1) 1E
W R (KA T T LHS-IMS-HSS-IMS-LHS KPR & 5648, 2 I H bR dE o By, A it
HR ~ 1.7-1.9. PCUMFEURZI N800 cts - s~ IR H AR K. & /S PCUTH R B2,
HR ~ 0.6. & /8& 2 )5, G m A s X e 2] 7R /S, )5 8085 B R, 200141
REARIR R (BB ) A RARAERI B, T — ELAL T 13 R 5 B A RN, e VR RR AR B R 35 1A
L G 2N, PCUMETHEBUREUR, 218120 cts-s 1. Hd 4R EFHBHR ~ 2.2,
T EHR ~ 1.8-2.1.

T T TTT T T
HSS &
~1000 | @&%’% ot 11000
|w ﬁf -
@
K2
Q
©
2
C
3 100 F 1 100
(&) I ]
o :
>
O
o
------ 2000
2001
10 - 10
0.4 8

HR(5-12keV/3-5keV)

E 1 XTE J1550-5647E20004F520014F P {0k A& R 5 0 i 1. A (6 f 2B 65,43 I AR 20004E FI200 LAE IR ., Fi sk
TR R R PRI (RS A T 1) SISO R = A T 43 AR B MR R TF R AN 5 R B A1 /1, 20 R A 243 S AR R A T R e
RS, IARNRER /R

Fig.1 Hardness intensity diagram of two outbursts of XTE J1550-564 in 2000 and 2001. Grey and black
represent the outbursts in 2000 and 2001 respectively, and the arrow indicates the evolution direction of
hardness intensity diagram. Solid circles and triangles represent low/hard states at the beginning and end
of the outburst respectively, the open circles and the crosses represent intermediate states in the positive

and negative directions respectively, and the pentagrams represent high/soft states.
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Fig.2 The light curve in 260 keV band (a), the ratio of power law component to the total flux with time
(b) and the ratio of disk component to the total flux with time (c) of two outbursts of XTE J1550-564 in
2000 and 2001, in which the color and shape are the same as in Fig. 1. The subgraph in Fig. 2 (a) is the

light curve in 2001, and Fyiskpb in Fig. 2 (¢) represents the flux of disk component
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1 5] MR AE KT A IR DX 3 % 3 v R A (R R R . 2R BH20014F 1 RE AR 8
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Fig.3 Energy spectra and residuals of observations A, B, C, D during the outburst of XTE J1550-564 in
2001. Their Obs. Id are 50427-01-01-00, 50137-02-14-00, 50137-02-23-00 and 50137-02-30-01 (see Tab. 4

for spectral parameters)
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UORIRIE K T-Fy 10 rev 2 RAH R R R, X FRA R RIETIECR F R R (20 =/
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ST TS O B M SORE 5% ) TE AH DG AR 1 I FHE.
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AR TXTE J1550-564% 5l 75 20004F 52001 4F [ 1 &, K B AE A8 i o8 5 1) v
20004 [ IF F 1 R HL 78 (K1) 200146 (KRR AR 1R & — BLAE e A N (HR ~ 1.74-2.27).
PR BEAS BRI 4300, AT HH 20004 1) 1E 6 B R IA B T i /84S, 200 14F 1 R AR AR K —
FELARFEEAR /RS . R S X A 2 U i B P 5 -5 R 36 R A D P 13 37381 200 14F f 2k
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Fig.4 The relation between photon index I', and unabsorbed 2-10 keV X-ray flux F5 10 kev, for XTE
J1550-564 in 2001, where the color and shape are consistent with Fig. 1.
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X-ray Energy Spectra Study of Mini-outburst of
XTE J1550-564 in 2001

GE Kang’?  DONG Ai-jun®?  LIU Chang'? ZHI Qi-jun’?
(1 School of Physics and Electronic Science, Guizhou Normal University, Guiyang 550001)
(2 Guizhou Provincial Key Laboratory of Radio Astronomy and Data Processing, Guizhou Normal
University, Guiyang 550001)

AsstracT The mini-outbursts of the black hole X-ray transients are a kind of outburst
with low peak luminosity and short duration. Due to the lack of observational data,
the physical mechanism is still unclear. Using data from RXTE (Rossi X-Ray Timing
Explore) satellite from January 28 to March 14, 2001, we studied the X-ray energy
spectrum characteristics in the mini-outburst from X-ray transient XTE J1550-564
of the black hole. It was found that the X-ray energy spectrum of XTE J1550-564
in this mini-outburst could be well fitted with a power law spectrum. The evolution
of the hardness-intensity diagram throughout the outburst is not a canonical “g-track
pattern”, but lies on the far right. In addition, we also analyzed the correlation between
X-ray photon index I" and unabsorbed 2-10 keV X-ray flux F3 19 kv, and found that
there is an anti-correlation between I' and F5 19 ev. Meanwhile, the photon index I'
is 1.35 to 1.72. Our results suggest that the outburst in 2001 has been in a low/hard
state, its X-ray radiation mainly comes from the low-efficient accretion mode, such as
ADAF (Advection-Dominated Accretion Flow).

Key words stars: black holes, X-rays: individual: XTE J1550-564, black hole physics,
accretion
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