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https://astro-dic.jp/close-binary/

1LHMRER
ZATICRITT=RICHBVWBALEREDLH Y
BREBCREAETIE BE) OBHICOVWT, RERALI LHFEL,

ERYE (circumstellar medium, CSM)
BEIIHICHEEINE BZRYECHR,
BRWOEOHEBRHOKTFZFETE,
BREBEBOAD=ZZXLBRIZOBAZEEZDOND,
CSMZBRAEBFERHIMEAT ZBICXIELP BRI IND,

BREROAXA—VN (FEFE[RXAR 2022% 28]

XIRCTEHEZHANT S L TERAMEOBERCRINESWICOWTHAN,
BIEDEREBOFROEPISEDE -
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2HRFIE
B LI XREE

Chandra (NASA, 1999/07/23~) (FIZZbLZ%{EA)

JEBNE-AESEREESRBEE (ACIS) 2EHT 5,

XMM-Newton (ESA, 1999/12/10~)
RKELAMEELWVEFHFFE > -imBEE (EPIC) 287 5.

s SR QS

IRILT— 0.15~12 keV 0.15~12 keV 0.3~10 keV
BxhmEFE(1.5~5.5kev) 300~500 cm?( X 2) 1000~2500 cm2 300~450 cm? (X 6)
RE ~ 6.0x10%sr ~ 6.0x105sr ~ 5.8x106sr(x6)
IRILF—fEEE(FWHM) ~ 70ev (at 1kev) ~ 80ev (at 1kev) ~ 130ev (at 1.5kev)
AE 9 fERE(at 1.5keV, 80%) ~25 arcsec ~20 arcsec ~0.7 arcsec
Bl 77 fE BE 2.6s 0.0734 s 3.2s

https://cxc.harvard.edu/proposer/POG/html/index.html
https://xmm-tools.cosmos.esa.int/external/xmm user support/documentation/uhb/XMM UHB.html



https://cxc.harvard.edu/proposer/POG/html/index.html
https://xmm-tools.cosmos.esa.int/external/xmm_user_support/documentation/uhb/XMM_UHB.html
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(NASA - https://chandra.cfa.harvard.edu/resources/illustrations.html)
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2T FiE
FEFTFIE(Q) (RGBA A — L MDERK)

L] 2 e remin

arcmin:

SN2023ixf (3¢ B D 64E#) SN2023ixf (BB 025@R%)  M101, 6.7Mpc




Host Galax Distance(Mpc) \
X#RORH TE %A 5 7=SNe

LMC 0.05 1987A
M31 0.79 18854 Xffﬁ bﬁ*ﬁ H T Z71-SNe
NGC300 2.0 2010da, 2020acl

NGC4214 2.9 1954A, 2010U

NGC2403 3.2 1954J, 2004d

M82 35 2004am, 2008iz, 2014)

M81 3.6 1993)

NGC7793 3.9 2008bk

Circinus 4.0 1996¢r

NGC1313 45 1962M, 1978K

M83 4.6 1923A, 19458, 1950B, 1957D, 1968L, 1983L

NGC6946 5.9 1917A, 1939C, 19458, 1968D, 1969P, 1980K, 2002hh, 2004et, 2008S,2017eaw
M101 6.7 1909A, 1951H, 1970H, 2011fe, 2023ixf

M51 7.1 19941, 2005¢s, 2011dh

NGC891 8.4 1986)

MCG2-28-022 9.6 19887

M74 11 2002ap, 2003gd, 2013¢]

ES0138-G10 14.8 2013by (X SNe®D) AMIABEIELEMNSTEEELS-)



NGC3953 15.9 2001dp, 2006bp

NGC7331 15 1959D, 2013bu, 2014C
NGC4414 16.6 1974G, 2013df, 2021J, 2023hlf
M100 17.1 1901B, 1914A, 1959E, 1979C, 2006X, 2019ehk, 20200i
MCG05-10-15 19.6 2003bg

NGC4041 22 1994W

ESO97-G13 22.8 2004dk

NGC4904 25.8 2006jc

NGC2770 27 1999eh, 2007uy, 2008D, 2015bh
MCG2-38-017 28 1995N

NGC2906 35 2005ip

UGC5189A 49 2010jl

CGCG137-068 60 2018cow

PGC14370 63.2 2005kd

UGC4147 79 2006jd

ESO336-G009 80 2012ca

UGC11797 81 2001em, 2015N

anonymous 179 2008iy
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BFEVERIFEL
4 arcsec _ 20 arcsec (G 5KL)

SN2023ixf, (2023/05/31)




2HEFE
BITFIER ( TRINIZ & %] x [SEIERET] )

TBabs x apec | (KEBO#ERTEE) TBabs ekl R R i)
NHOUKZERZE)DBERZEEER 5,

Iy = (BEHEFOHRIENKRET) +
Apec (B&A 7> DIELR)
RILYR DT E LIZTSXIHh DR
o kTh o, BETEE TOEHEZKEE
FRELVHZENHKS,
=> HERDBEERE (AR)

(V=2) = Ny o777 F)

oo F

counts /s/ keV

,_'1

+«|—J(H‘ |“|‘} ﬂ ‘[ l‘l ‘”

0.5 10 14
Energy (ke V)

AnH

. R ABDOCSMEZE

(data-model)/error




counts /s/ keV

(data-model)/error

FEMTFIEG) ( TIRIRIZ K BiEE] x TREFEA )
TBabs x powerlaw Power law m

¥e#a(log-logRRDEZ)N DS, VI k
) <\./_.77). - (“\“/7'7\37\/‘1\\\)' - B EN—FERTDBELREZREL
B oot B ENHES,

i MBS DB EAE L = /\— KA
WETFEDBREINELN = Y T FAGRLY

H 285 Z [thabs X pow]
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apechMEHLLEWNGEELH 5,

| M\H ¥ M i, o S power law > TnHOBRZ L% )
i L " t \H‘WWI | A,
U

Engy(k\f)



+ J&F 1 1995/09/07
3.4 R #R77] © Circinus(4.0Mpc)

51(1) SN1996¢r geyAp:e1:4;”12:1o.05 Dec : -65:20:44.700

&R H B £ 2009-12-28 Source : 0.0008deg Bkg : 0.003deg

- NASA/ESA/Hubble/Judy Schmidt

6.34e-09 9.49e-08 7.99e-07 6.34e-09 4.45e-08 1.97e-07 7.99e-07 3.21e-06

chandra7 — % (—#) chandras — & (24£) AIARE T DIRAI D E R




JEF 1 1995/09/07

:I: s

3.4 R #8777 & Circinus (4.0Mpc)
Type : lIn Redshift : 0.001419

15“@ SN1996cr TBabs*apec data and folded moder 1+ * 14:13:10.05 "Dec : -65:20:44.700

#DRIH B © 2000-03-14

Source : 0.0008deg Bkg : 0.003deg

01

0.01 |

counts /s/ keV

1072 |

(data-model)/error

!

o8 ' Energy(keV) 5 10

6.34e-09 9.49e-08 7.99e-07

o
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{51(1) SN1996cr

#FURIHEF © 2001-05-02

counts /s/ keV

(data-model)/error

e-08 7.54e-08 1.56e-07 3.16e-07 6.35¢

0.01

1078 |

$&F 1 1995/09/07

#RA] & Circinus (4.0Mpc)

Type ¢ IIn Redshift: 0.001419

RA : 14:13:10.05 Dec : -65:20:44.700

data and folded model Source : 0.0008deg Bkg : 0.003deg

TBabs*apec __

0.1

—

—1,_
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Energy(keV)

5 10

p6 26—Dec—2023 17:38
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#DRIH B © 2008-10-26

counts /s/ keV

(data-model)/error
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Type ¢ IIn Redshift: 0.001419
ode]RA : 14:13:10.05 Dec : -65:20:44.700
Source : 0.0008deg Bkg : 0.003deg
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:I: s

S'ﬁ‘h% #837] © Circinus (4.0Mpc)
Type : IIn Redshift: 0.001419

15“@ SN1996cr TBabs*apec data and folded moaat N * 14:13:10.05 Dec : -65:20:44.700
01 F

Source : 0.0008deg Bkg : 0.003deg
£ 8l HEF © 2009-12-28
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3%5% $RA] & Circinus (4.0Mpc)
Type : Iln Redshift : 0.001419
RA : 14:13:10.05 Dec : -65:20:44.700
* data and folded model
15“@ SN1996cr TBabs'apec | Source : 0.0008deg Bkg : 0.003deg
#RIHBEF © 2010-12-07 o1 L
St A i
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{51(1) SN1996cr

#URIHEF © 2010-12-24

e-08 7.74e-08 1.60e-07 3.25e-07 6.51¢
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©
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counts /s/ keV

JEF 1 1995/09/07
#8371 : Circinus (4.0Mpc)

Type : lIn Redshift: 0.001419
g A+ 14:13:10.05  Dec - -65:20:44.700

JfHHM l“ LH“' lw |,WIHI||1| {J. H” Ml.l ’% WH |
™

' Energy(k

eV)




JEF 1 1995/09/07

:I: s

S'ﬁ‘h% #837] © Circinus (4.0Mpc)
Type : IIn Redshift: 0.001419

15“@ SN1996cr TBabs*ap'ec - data and foldec'l modelgé‘i\u;c]e‘{:'](')?(;ég'g%ilg [?Belfg::joég(:)é%f;joo

XTI
L m,}www A
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JEF 1 1995/09/07

=+
3?'f\‘|:|% #RA] & Circinus (4.0Mpc)
Type : IIn Redshift : 0.001419
RA : 14:13:10.05 Dec : -65:20:44.700
15“ @ SN1996cr TBabs*apec et e e et Source : 0.0008deg  Bkg : 0.003deg
BB 2022-07-11 .l |
101 F + E

counts /s/ keV

+
ai

-3 [

10'2"'_ } } ————+— f + t t T ——]
b # l :
i ‘ ’ ‘ | ‘ 1

— 0.5 T Frarmdla) ; 0

e-08 123e-07 255e-07 515e-07  1.03¢ Fnerov(ka\/)

(data-model)/error
——
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i
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JEF 1 1995/09/07
#RA] © Circinus (4.0Mpc)
Type : IIn Redshift: 0.001419

RA : 14:13:10.05 Dec : -65:20:44.700
15“@ SN 199écr data and folded model Source : 0.0008deg Belfg : 0.003deg

TBabs apec
BB H A 2022-07-24 01 == e e
> JH,
@) | t _
i: 0.01 + |
2 -
c
§ 10“35— | —f- )
1074 L ; } p————t—t—} ' ) ) : ; , ]
s 2f _;
o 1 E + J{H J{ ;
= :
O ok + ‘H~ _
3 i ]
S + J(J( + .
& |
R § ’ s ' -
Energy(kev

e-08 1.33e-07 2.75e-07 5.57e-07 1.12¢ pB 26—Dec—2023 17:49



3.8
{51(1) SN1996cr

#DRIH B © 2000-03-14

counts /s/ keV

(data-model)/error

TBabs*power law

0.1

0.01

J®F : 1995/09/07

#RA] & Circinus (4.0Mpc)

Type : IIn Redshift: 0.001419

RA : 14:13:10.05 Dec : -65:20:44.700

data and folded moae OOUCE 1 0.0008deg Bkg : 0.003deg

2
Energy(keV)

] 10

pS 22-Feb-2024 18:35
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{51(1) SN1996cr

#FURIHEF © 2001-05-02

counts /s/ keV

e-08 7.54e-08 1.56e-07 3.16e-07 6.35¢

(data-model)/error

TBabs*power law

01

0.01

$&F 1 1995/09/07

#RA] & Circinus (4.0Mpc)

Type ¢ IIn Redshift: 0.001419

RA : 14:13:10.05 Dec : -65:20:44.700

data and folded moae OOUCE 1 0.0008deg Bkg : 0.003deg

107%

S
_— 1
— 1

0.5

2
Energy(keV)

] 10

pS 22-Feb-2024 18:37
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{51(1) SN1996cr

#DRIH B © 2008-10-26

counts /s/ keV

(data-model)/error

TBabs*power law

J®F : 1995/09/07

#RA] & Circinus (4.0Mpc)

Type : IIn Redshift: 0.001419

RA : 14:13:10.05 Dec : -65:20:44.700

oae O0urce 1 0.0008deg Bkg : 0.003deg

++ i l‘hﬁ HIH!HWLWW JW l{

pS 22-Feb-2024 18:38
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{51(1) SN1996cr

#URIH B © 2009-12-28

counts /s/ keV

(data-model)/error

TBabs*power law

J®F : 1995/09/07

#RA] & Circinus (4.0Mpc)

Type : IIn Redshift: 0.001419

RA : 14:13:10.05 Dec : -65:20:44.700

ae Oource : 0.0008deg Bkg : 0.003deg

1 2
Energy(keV)



JEF 1 1995/09/07

:I: s

S.ﬁ‘h% #837] © Circinus (4.0Mpc)
Type : IIn Redshift: 0.001419

15“@ SN1996¢cr RA : 14:13:10.05 Dec : -65:20:44.700

Source : 0.0008deg Bkg : 0.003de
TBabS*pOWGF IaW data and folded model g g g

#URIHEF © 2010-12-07
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3.8
{51(1) SN1996cr

#URIHEF © 2010-12-24

counts /s/ keV

(data-model)/error

TBabs*power law

J®F : 1995/09/07

#RA] & Circinus (4.0Mpc)

Type : IIn Redshift: 0.001419

RA : 14:13:10.05 Dec : -65:20:44.700

oae O0urce 1 0.0008deg Bkg : 0.003deg
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:I: s

S'ﬁ‘h% #837] © Circinus (4.0Mpc)
Type : IIn Redshift: 0.001419

15“@ SN1996¢cr RA : 14:13:10.05 Dec : -65:20:44.700

Source : 0.0008deg Bkg : 0.003de
TBabS*pOWGF IaW data and folded model g g g
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#FURIH B © 2022-07-11

counts /s/ keV

(data-model)/error

TBabs*power law

01

0.01

107%
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EF 1 1995/09/07

#R7A] & Circinus (4.0Mpc)

Type : I n Redshift:0.001419

RA : 14:13:10.05 Dec : -65:20:44.700

data and folded mode J0Urce - 0.0008deg Bkg : 0.003deg

Energy(keV)
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pS 22-Feb-2024 18:43
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#URIH B © 2022-07-24

counts /s/ keV

(data-model)/error

TBabs*power law

0.01

1078 |

107*

J®F : 1995/09/07

#RA] & Circinus (4.0Mpc)

Type : IIn Redshift: 0.001419

RA : 14:13:10.05 Dec : -65:20:44.700

data and folded model Source : 0.0008deg Bkg : 0.003deg
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Energy(kev

10

p6 26—Dec—2023 17:50



JEF 1 1995/09/07

+

3ff‘n% #RA] & Circinus (4.0Mpc)
Type : IIn Redshift:0.001419

ﬁl]@ SN1996¢cr RA : 14:13:10.05 Dec : -65:20:44.700

Source : 0.0008deg Bkg : 0.003deg
ETDORNRY MILOBEREDYE

SN1996er

1650H %
2064 H#%
4798H %
H226 H#&
5580H %
h587TH%&
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counts s~ kev™!
0.01
_.'_

] % {1 526HBIC—BAZ
jf CUREY Y S
L TW5,

0.5 1 2 5 10

Energy(keV) —



3.4GR
Bl(1) SN1996¢r £/35 » —4 —DEMZL (A %)

Days vs. Flux (apec)

Flux [erg/cm?/s]

Flux [erg/cm?/s]

10—12.
Flux(apec)
2x10°  3x10° 4x10°  6x10° 104
Days
Days vs. Flux (powerlaw)
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Flux(pow)
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Days vs. kT (apec)

kT
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Days vs. Pholndex (powerlaw)
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power law Index
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Days vs. equivalent hydrogen column (apec)

F K FEEZBE (apec)

2x10°  3x10° 4x10°  6x10° 104
Days
Days vs. equivalent hydrogen column (powerlaw)

2.0 1

1.8 1

1.6 1

1.4 1

1.2 4

1.0 1

0.8 1
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3 %ﬂ:% J&% : 2010/10/09 (Fransson et al. 2014)
+H . SR : UGC5189A (49Mpc)
A LR

. Type : lIn  redshift : 0.010697
ﬁl]@ SN2010;jl RA : 09:42:53:33 Dec : +09:29:41.8

source - 1.77 bkg : 6"

spurce

3.27e-09 4.89e-08 4.11e-07 3.27e-09 4.89e-08

B ] (ESA/Hubble & NASA. A. Filippenko)

4.11e-07 2099 4939 7779 10606 13446




3 4B 1EF 1 2010/10/09 (Fransson et al. 2014)
+H $R3 1 UGC5189A (49Mpc)
Type : lIn  redshift : 0.010697

1§Ij@ SN2010;jl RA : 09:42:53:33 Dec : +09:29:41.8

source : 1.7" bkg : 6"

44 days
TBabs*apec
1
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Energy(keV)
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3 4B 1EF 1 2010/10/09 (Fransson et al. 2014)
+H $R3 1 UGC5189A (49Mpc)
Type : lIn  redshift : 0.010697

ﬁlj@ SN2010;jl RA : 09:42:53:33 Dec : +09:29:41.8

source : 1.7" bkg : 6"

59 days
TBabs*apec
&8 1 2010/12/07 2 2x10 L kL ‘
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3 %:t% J&% : 2010/10/09 (Fransson et al. 2014)
HH SR : UGC5189A (49Mpc)
Type : lIn  redshift : 0.010697

ﬁlj@ SN2010;jl RA : 09:42:53:33 Dec : +09:29:41.8

source - 1.77 bkg : 6"

60 days
TBabs*apec ‘ ' . ‘ -
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Energy(keV)
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151(2) SN2010jl

&R 1 2011/10/17

counts /s/ keV

(data-model)/error

TBabs*apec

KEF 1 2010/10/09 (Fransson et al. 2014)
#RAT : UGC5189A (49Mpc)

Type : lIn  redshift : 0.010697
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Energy(keV)
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548 2 B
SN 1987A (Ilpec)

NASA, ESA, and R. Kirshner (Harvard-Smithsonian Center for
Astrophysics and Gordon and Betty Moore Foundation) and P.
Challis (Harvard-Smithsonian Center for Astrophysics)

J&FE 1 1987/02/24

#R;] © Large Magellanic Cloud(0.05Mpc)
Type : llpec

RA 1 05:35:28.020 Dec : -69:16:11.07
Source : 0.001deg Bkg : 0.01deg

BRAEREI L7-0IxEF®E £ (Blancoetal.1987;Walbornetal.1987).
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