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Abstract

Active galactic nuclei is an effective tool to investigate the black holes
intrinsic to galaxies and direct environment of absorbing gas distributing along
absorption lines. A large number of highly ionized local absorption lines are
detected in X-ray spectra of background active galactic nuclei, which
demonstrates to be an effective method to probe hot gas and its content in and
around our Galaxy. Three most possible origin of X-ray absorbers are: a disk
origin, an extended galactic halo origin, and a intergroup medium origin in the
Local Group. Understanding gas producing process in galactic disk, thick disk
and halo gas at T >10°K, is a key impactor in studying the lifecycle of gas in
the galaxies. The presence of those gas, possibly produced by supernovae, winds,
and infall, can trace the circumstances of galactic evolution.

In this thesis, we seek to reveal the origin of X-ray absorbers from the
perspective of the correlation between local OVII absorption lines and OVI
absorption lines. It is generally recognized that, high-velocity OVI absorption
lines are produced by highly ionized, high velocity clouds(HVC) located in the
extended Galactic halo, while low—velocity OVI absorption lines stem from warm—
hot gas in and around the disk. Such correlation is of significance to uncover
the origin of X-ray absorbers. We report that the correlation efficients between
local OVII absorption lines and high-velocity, low-velocity OVI absorption lines
are 0.28+0.18 and that 0.33+£0.19, respectively. Our analysis suggests that
there is no significant correlation between local OVII absorption lines and OVI
absorption lines, both with high and low velocities. This non—-detection brings
to light that the gas that is in charge for OVII absorption lines in X-ray and
those for OVI absorption line gas in ultraviolet band probably have different
origins, inmplying multi—phase distribution of warm gas around the Milky Way.

This dissertation is organized as follows. We introduce the AGN, X-ray

absorption, background and significance of this dissertation in Chapter 1. Then



we present the columnun density and other properties of high, low-velocity O VI
absorption lines in Chapter 2 abd Chapter 3, respectively. We show hot gas at
nearly 0 redshift in Chapter 4. Data are presented in Chapter 5. We give a brief
discussion of correlation analysis method, and correlation between O VII and
high, low-velocity O VI absorption line in Chater 6. In Chapter 7, we present a

brief summary of correlation analysis results.

Key Words: Absorption line; Correlation; Galactic halo
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HBHER R, AGN Hn] IBHRINE]. 58— IRIERR R R rh FHORFEAR AGN, 2 H
Ty BRI F R (Dave et al.1999, Davé et al.2001, Mateo 1998).

FESRS RS Ri% (AGN) G EAEZE N, FR ISR R 2 i B AT 2
7 T (R AFDS V8 VR R SRR A, FR TS FLRE SR 0T 7 A 25 AT T4 2 77 1] PR3 2 A . X
et al. (2009)IHFF 7T 5 ZUSCHF T FR I/l fE R AAFT FR /45 IS AR 41— 1550,

R 2 HUE T RARA TCRHAERD G AR IMELD G . R — /N 73l 8 AR 7 AR 95 11 98
FFTER, TSR A BRI T R A . AR B R B R S ZRIX (BLR) A I
SRR, HAPFELRIX (BLR) K0T 5 IR J&] IR AR A T 10 0 2 48 i B 3
GER

WRAR A — 2 M B 2104001 5 B 2 0 W A A0 o 58 1 AR ) AR RO SRR S RS B A R
(AGND. ARATTHLAL (1 535 e 50 A7 A2 B P AT 2 B i B B 45 ) . XHIRRE SR04 BL
Lac (LBL) KAk, H—uia g Esis i AyaE L 265 B, X i AgZRIE BL Lac
(HBL) K AA B S e gAY 50 LS MSE P21 X ST 2R BL

AGN Fr K, FEMhRs R R0 A 2 B IR, 1E 5 70 % X EOBs AT,
FCRREE i H B AR 1 i L BRLAFAE 2 7 PR AU S 2

BT WL AGN (19— 73 /& AH 0T 58 S FL R

Pardo et al.(2016)47% H B b7 & 518 2 fi 8 KK LR flnt, WWshE R#% (AGN) & HiJi

1 ~10° ~10°M o KR 5 IR (SMBHD B63H0.
EIB L R P X 49 B T i XS RAUE. (HMXBs) FUE LR AGN (IR 547 26 P
AGN HUFERE X 4T 2R BE B BOBAR I B . R AGN CARAE N, >1x10%em™)

AR L, RS R MR BRI ) AGN, SR X SHEXUE (HMXBs) F1-5 485
SIS RPN X S R S SR L B (K (Brandt et al.2005).
LA T X SRR AL 0 AGN J& B, I B C 2l 7 78 7K IR i 1]
fR4E ROSAT F1 ASCA P4 A #2521 AGN . BT 26 BT RIF 70 Hh S 2 Fr W g 28 e

BER 20 A, REFFAER, AR OVII 206 5 E AT E A T4T 10A .
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T B A% (AGNs)Z W FUAE T~ 2 28 1) v e SRR R IR AT 25 347 PR B HAT AR PR AR 5 114
A LA (Bietal.2015).

TSGR R (AGN) X SHEGRE dml AR BIVE 2 w5 B B IR AR b 4 JB i 2k, X
SR WS 28 TR SRR 2% P S ) BRSO R LB B RO R o X s P HL B (R AR b 4 SR
U2k 3L O VII T AFTE, O VII HE% & =ik 10%em 2, X B R T 4RI 2 9 3R Bl A
—AMRMEREE WS XBR TR ELE T HRERWTE AL 5,

1.2 X SHEIRYL

X BSOS TR BN 2<1.5 KRR R, (HRIXIEACEA S H T 34K
FARLFHEE R 10 2 ~ 0.4 AR X 2R A0 . IR AL AR I 75 282 TR PR 1Y) X S 2 2l L 2 )
— X IORE i 4 22 &R 5 2 (Pardo et al.2016).

BT AGN WALASh, fHEERE RFIEH LR E X SR mdfE. miiE X 548
WE (HMXBs) A&fH 2 A X 38 X 5 28 32 R I (Fragos et al.2013). 5857 2 18 728 s r 11
PR PRBREF A X LR, X ROZR R R T (SFR) H— MR/ 2 (Mineo et
al.2012).

ST ek CCD BB IEIEIL CACIS) (XFIIA I, 7E8 X G12kReB, Chandra i
B, S ERERE (PSF) B, SR,

XMM-Newton Fll Chandra 2 H ERIGHEA, 256 T w3 B RIA ZOmA, BT
AR AR T8 I X SRR AE SR 1 RGP IO 2

FIHATIE, X MRS IR A R — B W . SR ARG B B 1 At
2k, BEIfE#EFH Chandra F1 XMM-Newton [/ 73 HERGIEA, 3 GER IR IBCMAR 1) A7 B R
HILE LA IERD ZBR (10%pe) o =R AT AT REI X S 2RISR R 2 VR T4, &R T
JTRER) R R, IR T AR R AR HEIPR A BT (Nicastro et al.2002, Wang et al.2005, Fang
et al.2006, Williams et al.2005). %7€ X 5 2 W e A4 f S WEDRE 0 25 i3 008 A B K RE M o
RV A AT 2 PR R ASM) ) = AHR U 78 (Mckee & Ostriker 1977)  W1IRIRIZ H 3z
fEREH. BEREABNTRCOMFAR], MaelamkE — MR “RENERET I
3% ) 7f#% 17 (Fang et al.2006, Gupta et al.2012). T3, AR PSARA] IFEAE T AR 2B
BB A R, X T E R AT I8 1 B2 R BRAT 7 (Nicastro et al.2002).
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BRT 22 PN RN [ ) SR R B X A 26T SRR SR 2 T (McCammon & Sanders
1990, Wang & Yu 1995, Kuntz & Snowden 2000, Snowden et al.1998, Galeazzi et al.2007, Yoshino
et al.2009, Henley & Shelton 2013). AT, H iR I 68 X 08 5 X L&Ak B8R
BLRR AT R R — L0 SRR S AR T4 (Yao & Wang 2007, Hagihara et
al.2010), M o — L&A 77 50 m) T IX L84 H | 4E )% (Fang et al.2013, Henley & Shelton
2013).

X 2R BRI ) (1 R SR R T AR AN S I (1 LT AR R R Y . 2R AR MR X
SRR BTSN E K, — 2B YRS X SRR B il 22 AT R A LA
kpc N(Yao & Wang 2005, Hagihara et al. 2010). #R71] 2 T (1) X 528 0U2 R I X 528
W 4z (Miller et al.2004, Yao & Wang 2005). iXEEMRUTEHE 5 AGN H R B0 s 263547 L
B, HRE SRR AR TTER(Wang et al.2005, Yao & Wang 2007). ZR1fl, iXEEHFFHIL 7 —4
FoRZAL, By X A BURAR T e AT X S 20E I PAME R A P54 1 (Miller et
al.2004, Cackett et al.2008). R EALIE GG JIH, SR A GE R HERR (Fang et
al.2006, Gupta et al.2012, Miller & Bregman 2013, Wang & Yao 2012).

BT X BRI 2k 51 SR 2 2 S I AE DG, T DS Bhif 8 X SR MRS 1)
i (Bregman & Lloyd-Davies 2007).

M O VIT RSO 0 A5 2R A £RImT 28 P S8 0 Jo] L A T AR S B GBI . O VIT Wi 4%
AR EER, MREANERABNE (CGM) MR AR E LR,

H

HRARA . EREAE SR FERET >10°K [P AR R, 2 7R R PSR4
FIEE SRR . XA RE S TR . B XY AR, R SRR AR T DUIE
B AR B3 Spitzer (1956) H 6t 1“3, BEFRHRE” HIfF(E, RET ~10°K,
fE BB ARIE T Tkpe B R E = BIFELE(Mitinch 1952, Miinch & Zirin 1961), X A8 2 U R IX 65,
PR AN B A8 0], A E AT BARFSAF AR . BEAT 1 R HIUR RIR X 94 SRl
(Bunner et al.1973, Williamson et al.1974)F1 O VI Wit (Rogerson et al.1973, York 1974, Jenkins
& Meloy 1974)#£ 5, Shapiro & Field (1976) #& H X AR AT RE L7248 “MHR AN 7 (X
& B B TR AR A A I ), i AR T U K, TEEERAEIT ~10°K 1)
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MY Il E R AR, AR BRARS) )] 5 P . X2 — P B AR AR BN R
HAMBNM =17 EAS RIS BT 2R R, s N2 H R %R RS
7 H B 8] /) E (Brgeman 1980, Kahn 1981, Houck & Bregman 1990). F'& A= # g S A4k 1) 5 =X
WA T, BRI T 0 H 2 X(Everett et al.2008) 8% AR = 77 4 ) #y(Henley et
al.2010).

7E Spitzer (1956)F 5 3CH, fhfgH, FREET O, N™. Flc* LM Si BT SiHM
HLTIRIE (15225)° Sy, —> (1572p) P,y v FESAMBBG AEILIRUUE AL (5 51 /2 4 ~ 1030,

1%01%0%M«mA) X B PR A B A A 113.90 77.5. 47.9. M133.5¢eV, iB
B RV R (1-3) xA0°K p i, XS AR T 100K AUAAEH AR 10°K [, s AR

AR, fERX SR PR IR, RN TRAREN, MFEAE, eI A2 101
K LR X s BLE MR B, C&RH1 100K 88 AWM SARRAAER— /M In#id <
RIS R AT AE

5, Spitzer A “ %7 FEACBIHRIET ) LA™ kpe B & HVRMIX . WEEHBH “2” KI5
FRARSLAMHI I 2 (] X 3. BT O VIL NV, il C IV 3@ H 1l &I HIAR = U K2 3kpe,
Savage et al.(2003){ 10° K SR LRI IEAR N “ 547, HELERI(>50kpe)iE & 5%
WA ) O VI WU 3N ) %2 AH 2 (Sembach et al.2003). A< fR[# Savage et al.(2003)%} I
BAIERE . Hk, RiE <SR BEH TR T >10°K F1A00E, “BRASE” fRiREX
2974 5000K F4F )L 10K #0428, TR E KL 10°K AR SR T ~10°K (E R
AN, AH A B ) SR BUR AR . A SCHEERBE Savage & Wakker(2009), i1
PR TR AR SRR A, VR FRIBFET >10°K 1 X R
iR

PRI 3 P ) B R IR 2B A Spitzer HESNTE K A f I &4 LR EE P —,
XFHT 1972 4F Copernicus HIR S o SRJGHEEANGIE MR IREE, ORFEIMEIMER
5 (IUE), XIAME @ T 8% (GHRS) K2 B G A(STIS), 54N il
#(FUSE), FIFH #RHEOEHEX(COS)o X BEA AR AT DLERII R ] 28 4 M1 B8 Ho vl v 2 1) 28 1 1Y)
. XHHOLA TWEHIF: York(1974, 1977), Jenkins & Meloy(1974),
Jenkins(1978a,1978b), Cowie et al.(1979, 1981), Savage & de Boer(1979, 1981), Savage &
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Massa(1987), Sembach et al.(1990, 1991, 1994a, 1994b, 1995, 1999, 2001), Savage et al.(1990,
1995, 1997a, 1997b, 2001a, 2001b, 2003, 2005), Sembach & Savage(1992, 1994), Jenkins et
al.(1998, 2000), Oegerle et al.(2000, 2005), Sterling et al.(2002), Howk et al.(2002, 2003), Fox et
al.(2003), Zsargo et al.(2003), Wakker et al.(2003), Knauth et al.(2003), Lehner et al.(2003),
Indebetouw & Shull(2004b), Ganguly et al.(2005), Savage & Lehner(2006), Keeney et al.(2006),
Bowen et al.(2008), Savage & Wakker (2009), Lehner et al.(2011). iXEEHF 5 L8, 2% mk B
BB T B S S TR P R 3x 107 em P 4, O VI FIbsEi A& 2.6 £0.6kpe, C
IV bR /2 3.629kpe, Si IV IIFREAE 3.220kpeo AR IH BE 20 A7 A MAS 2 PLARRE A R i
AERIFRE . XA EEARN . &5, HEBFMRN, SR B .

YT 1990s L, mAEhas (A B s Y GHRS A1 STIS MM E] 1 85 ANAAMNR, 8 2
B AL R R BRI B . AT, #E R CRA NV, CIV. H/EL
SiIV Y. 5 FUSR B LARM O VI (R4 150 MRS Gkek, XAEdRERM T —
AT AR 2 rpoek VIR R A A T R AL 2

PR R IY ORI AL 75 BB R 0 S LB A s B R AR IS . A YA
FER) T 1 S G T U BUE RN R B, B SRR T 2 R BB R B, (IRZLR T
oA R 40 N 1% I A B B 10° —107 K (Cen & Ostriker et al.1999, Davé et al.1999, Dav
é etal2001). XAFTMAE A2 FT DI IS 28 AR 28 0 5 8 455000 £ (Tripp et al.2000, Savage
et al.2002). FiE £ Rr/ I (IGM) 52 R #URZ EFFAHICH, #7FHEVF 20,

PE] DA & A S AN ADET FR J R S e 2 2 A A0 ) L R B SR B 55 00 A o B T B R R
2, R RRA. BER. HEER. BEXAE K-8 RERN A LAEH T #A BT
ARI A EREFIRREE b, A XS FRAEIRATE RN EAE g%, it FE 4R &R
FLFEIR B A R IR e S AR, A A PP X T R A DG MR AN FH B3R BT SR B 2P 3R

TERAM RIS (FUSE) R0 — A FERE Eire, WeRABFH TR &
JE R R BITE S . XTI — AN R e, IR 2 AR E R TS ) O VI
WS HIBE 9T, FUSE bR JGIXFMINA AR RE, B 26 HT I 28 60 2 06 4 3 . A/ER
B 58 A [ RE 28 1) 75 SR KD O VI WAL HR s P 45 4 ) iU M . FUSE S5 R IR R, =il

(HVCs) 1 O VI [J#RM(Sembach et al.2000, Murphy et al.2000). ¥4k, RVEFRTE
MRS (HD &R, FHOUE TR LG B0 sl SRR E . A
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N, B AR RE RS P v 2 rp BT UL 2 R % 5T (Wakker & van Woerden 1997). H
B = ORI A an R ARSI, A PSS T s ) 2] R AL T AR R UM
RVEMERGIN, 3R 1 IAE L SRR v SR ) 58 B3 3R 1) 22 W ORI 5 BB ) Bl (Blitz
etal.1999). #E mE TR MR TAE S EM B, W LLEEE RO E R eSS BRI
B R PR AR 1 — L5y B A EAEH

TEAMEEX B OVI 141031926, 1037.617 SUE R Lk, &M AR R 55 B34
(T >10° —10°K ) UAARIS SN A TR Ik . AR IWAEN ., REFHLR, HFHOVILA
BRI THEE (£, =0133, f,,, =0.0661) (Morton 1991). HLEFELL R F L (il O
VII. O VIID W X B4ty X/DHJER LA XMM-Newton #1 Chandra ML, 1HZ50
W R (R=4/a4<500) 5 FUSE (R~1500) sk A K K. #8224 BL LA 20 PR 0
MR EZ, @EH O VIZLES (FlI NV 111238821, 1242.804), FHTEIRE
T <10°K fit 58 1 ()38 Bl o v B 1) SR (1 4n € TV A4 1548.195, 1550.770, C TIT 1977.020, Si
IV 111393.755, 1402.770, Si Il 11206.500). C HI-IV 1 Si II-IV WLk O VI B2 5 52 36 8L
HBS IR, BOAEATRDCSCRSAImE R, JE e BERE/NT He I L EILRER
54eV. O VI A LATERFIRAENL M s D BOR B ™4, RS AAR S I AR H AR R % B2, H
FEXTER T 2R BT LI I A3 53 O VI, X AT FF AN 2 D) S w47 (7= A L

=

FUSE 45 4 ™—ZHUR B6 18 & & 1 905-1187 A. PANEIE e g (— AT
A4 F B SCHATH M N 1oooAuLE@%ﬁ%ni%, BHEEMEAE (LIF). B4

S LA 1000 A UL F KB BEEG SIC iJE . A RIHE LiF1 M0 30" x 30
(LWRS) fLAEHIHGy, XM TR RIPGEE. fERprEEY, RMARERHEE LWRS fL
PR . XA M TAT TR 7T, PR DA fd T AR PRI 2810 53 B BE AN S S A A2 I [
Frid 8, i H Bl ERS AT Do ek

— B\ J9(Sembach et al.2003, Wakker et al.2012), 3% ( |V |>100km s> OVI Wic£k
KVET T HER R, TRE (V| <100km  st) OVI WU 2R AR TARAE . st S AR A JEAR AL/
SRS I BRI S8 3 K75 |Vosg| ~ 100k s BT o 336 BV, g A R 38R 050 20 A ot A 80 11 AJS
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