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Suzaku Studies Supernova ‘Crime Scene,’ | £]w]c:|D]+]
Shows a Single White Dwarf to Blame

Latest Related

7 months ago
Using archival data from the Japan-led Suzaku X-ray satellite, astronomers have determined the pre-explosion mass of a white
dwarf star that blew up thousands of years ago. The measurement strongly suggests the explosion involved only a single white
dwarf, ruling out a well-established alternative scenario involving a pair of merging white dwarfs.
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supernovae,” said lead researcher Hiroya
Yamaguchi, an astrophysicist at the University of
Maryland’s Department of Astronomy and NASA's
Goddard Space Flight Center. "To understand how
these stars explode, we need to study the debris in
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detail with sensitive instruments like those on
Suzaku.”
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a supemnova remnant named 3C 397, which is BN — X PR
located about 33,000 light-years away in the
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cloud of stellar debris has been expanding for
between 1,000 and 2,000 years, making 3C 397 a
middle-aged remnant.

FH B L 5 AAIHIRH T3C 307, OXBER, TS - AMROWRERE AR (ot X LOWRE HMEEGTEL) Y=

ray: NASA/Suzaku/Hiroya Yamaguchi et al. and NASA/CXC/Univ. of Manitoba/Samar Safi- =" )

Harb et al.; optical: DSS; infrared: NASA/JPL-Caltech) I EE_
UL

2015%E12H 5%

(o #2MlioT, b LEOKHKIST3000M4EHA 15 2 la BRI 13C 397, #@pL 000 DAsiEE

7o laBIEFRL R, AEER (HRORA»T) 2AUHERTOREOBMAI X BT mnafoss 6/ and 9t

BIRRT, FARPANY T L, SR EREBDAME L ETFIRpEROILESERE NS, ;:;r«.vl-:us GOTO / RIS /
S TFEC ) BEOFEBSEHT, 20 A, vy Ay, K 2 LTy 7l & B ’

DRI LTz, LD D=y FVORHRZABORI OIFICHM L., BB

P AL DT RIS & LT3 5565 & v ) AR 72,

I _— ) * NASAB X UK + XY —5 ¥ FREDINTIABEE A 5 DFFRF — A RXBF R T3 ¥

7

'SINCE2000

INCE2 oA N
= 't 15




FFEHETSXV
D BZEW IR



BHERBOTRENEISHETELZW
(IEELULK TE5DIFHFTHAN)

T i ’fﬁ‘ig

e B DY
SR NI PN



MR : 72 AVD "EREIEFE,

ToAVEBELE
LS == B
A1 7 > OEREE DRR BHEREE (XBTS5Z7) O
ce aokea oK 0k BENBETEE 0
171 ~10eV ~0.1 keV ~1 keV ~10 keV

[ EVBERBICSEE

BRENEHE > TLRWC ) FHISARBBINGIER

ZifA A > D
bt GRIBE) L y T S, VR | AUTLR KR
(i) KRRORT VIV IILEDBWIRILF—2FOEHEF &

(i) L% - MRRICZRDREEFZRIEEREA 7+ > HhHE




rNRHBE) el S !

Bk BTG

JEEE S5 ANY DEMTYIEN
= EBOTTRENE Z= K EH(C

%_\H.




ETER LA DOMIEZRE<

KEDERRFYEFE EE

55 (F

NEHR)

> EFFHT I AVDXERHET I ZESE

> TTREDOEEHEZYH TS

S35

g2 BREFMEFOERICEFS LI

Bl kA A DRAIEIRTRILF—ZF

HEICEH

;6700-""'|""|""|llll

S itk P

> : N
es00 [ Fe Ka RO I RILF— -
A : R B :
2 6500 [ 7L VIR ) E
'N_ N ¢ ¢ E

0 5 10 15

E RPN

20



KB ZFIALIH UWKEDRE

kA A > DEBEREEL
01216 17 18 19 20 2122 23 24
——— I | | — I I

— O I ) ) ) ) I ) ) I I

T O L@ ARDIaRISNR , W49B |

? O E|mLMCOIaZISNR N103B ,/ CasA @ ]

D B | @ SREROIAISNR o -

S [ [ ® LMCOIIZISNR , N132D

o . , N635|

2 0519-69.0 SC;W ! ¢ |

OQ. O |0509-67.5 Kepler /I Sgr A East

b =3 : SN1987A

= G344.7-0.1 ! N49 .

~ Tycho ! -

X DEML71  'G349.7+0.2 -

~ ; / Soooweo | EEDQHTIRF

% o RCW86 ,

2 2 _ ¢ G352701 Iai 7 G202.0+1.8 - '

!
% G3372 0.7 / (350.1-0.3
ﬁt'x /SN 1006 IC 443 % Eﬁ b‘{
EjJ “‘iﬁi
— ¥, ‘

iK G1 9+0.3 E ( ‘E

E %fg 6400 6500 6600 6700
FRIERRP/ O T R ILF— (eV)

rga<s BIFEH TS XAVDHAZFIRIC

ZZATc



KRN =FIA U ICEEERET > X ViSH

KP#E R
- (MBHS)

KOofERR
(LERHS)




KRN =FIA U ICEEERET > X ViSH

Kou#ifx KPR
. (MB)

(LD 5)

(IR

2 158" N
@ 15( Fe Kp/Ko IBIGTRELL M
1 \
% > i el A4 :
! 3p§'-§?6lﬁl == - ] ~
¥ 0.05 Gp%iiéx*/{
al ! :
¥ O ' 'R T T L 11 I — I

0 5 10 15 20
B i P 2




T« J(Tycho) DB 2T 8%

AR EE
EREfE ~ 10,000 JE4
15724F |[C IR F




IXKBEICIERZ#]6) THRik

X S ><

Sk KOL ~6.43 keV \;/ Z2AVHE )
kKB ~7.10 ke

=

XTI RILF— (keV)
Yamaguchi et al. 2014, Apd, 780, 136




Koxé& KB‘;EUE_:’E I

K
fﬁi o mlgtbFﬁl%Efgi( ~16+)

K S <

L
XIRIRILF— (keV)

N2 DFERT—EHEB < #iA0s by IMMUFEE
KBIZKaD“IEH ICBERWERS S BbnTWE




FHYEBZEHNEER O

TR
o © Fg ¢ () ® ‘\
cmnon|EEHE © o o |
|
4‘% — ® © o S5
SATEEN @) O ®
DT | @ - ® |
® O ®@ O @ ® @
® @ © @
® wielzmonn ‘Eﬁgﬁ%ﬁzo)wﬂu

7Jl]f'i\|"§1§0) 77 X‘?Jk,u

ZE51R | Fe K
17— " FeKp




FHYEFHNESE @
@R EFINEN DOERBIGER

BLWKBHEIE = kTe= Ik=7 keV

I'I

KA AR T>v I
(BEEICHELRIXRILE—)
Ik=7 keV

HHEFDRE
(AP xRILF—)
® kT.= Ik



FHYEFHNESE @
@R EFINEN DOERBIGER

BUOKBEYE > kT. = Ix=7 keV
Vs = 5000 km/s = kTe = (3/16)maVs2 = 0.03 keV

L
@—) @—) & & .
OoO—> o=
G—>
EEE T g % L @
5000 km/s 0.03 keV




BHET

i

FHYEFHNER @
MEERE TN ORI

3 ULVKBE

&>

o—>

i D> kTe = Ix=7 keV
Vs = 5000 km/s = kT = (3/16)meVs2 = 0.03 keV

a1 A

&> &>

o—>

o—>

&—>

N
\ﬁ“ &

BHIBEZEN UL
T RILF—EiHx

rga<i BFHEAOIFFHFRRESHHAR U



cfa.harvard.edu

® < 0 =

(cfA

CfA Home |
HARVARD-SMITHSONIAN

CENTER FOR ASTROPHY

Education & Outreach

Mach 1000 Shock Wave Lights Supernova Remnar

Release No.: 2013-28
For Release: Monday, November 25, 2013 - 3:00pm

When a star explodes as a supernova, it shines brightly for a fe
or months before fading away. Yet the material blasted outward from the exple
glows hundreds or thousands of years later, forming a picturesque supernova remna
powers such long-lived brilliance?

Cambridge, MA -

In the case of Tycho's supernova remnant, astronomers have discovered that a rever
wave racing inward at Mach 1000 (1000 times the speed of sound) is heating the
and causing it to emit X-ray light.

"We wouldn't be able to study ancient supernova remnants without a reverse shocl
them up," says Hiroya Yamaguchi, who conducted this research at the Harvard-Sm
Center for Astrophysics (CfA).

Tycho's supernova was witnessed by astronomer Tycho Brahe in 1572. The appe:
this "new star" stunned those who thought the heavens were constant and unchal
its brightest, the supernova rivaled Venus before fading from sight a year later.

Modern astronomers know that the event Tycho and others observed was a
supernova, caused by the explosion of a white dwarf star. The explosion spewed |
like silicon and iron into space at speeds of more than 11 million miles per hot
km/s).

When that ejecta rammed into surrounding interstellar gas, it created a shock we
equivalent of a cosmic "sonic boom." That shock wave continues to move outward
about Mach 300. The interaction also created a violent "backwash" - a reverse sh¢
that speeds inward at Mach 1000.

\—/\—FK
ZLAYA b

HCOHome | SAOHome | Donate

discovermagazine.com

SCIENCE FOR THE CURIOUS

Discover

MAGAZINE | BLOGS | TOPICS | PHOTOS | SEARCH | RSS R\

TOPICS

SUBSCRIBE

DICITAL s
RENEW | §
BACK ISS
DICITAL |
CUSTOME

Space Exploration | Math | Stars | Physics | Subatomic Particles | Cosmology
| Mars | Extraterrestrial Life | Dark Matter | Solar System | Stargazing |
Exoplanets | Meteors & Asteroids | Comets

Supernova's Shocking Second Act

FROM THE MAY 2014 ISSUE

Supernovas Shocking Second Act

Scientists have discovered what fuels the high-energy
X-rays bursting from Tycho's supernova.

By Sarah Scoles
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Tycho's supernova remnant is all that’s left of an exploded white dwarf. It still
glows in both high-energy (blue) and low-energy (red) X-rays.

Chandra X-ray Observatory/NASA

T 1 RANIN—;

AX A%k - MEFR

THE ASTRONOMICAL HERALD

R - REARES - VKSR s
[52< ) 10MEN®

BRSREONIRE € OTXPOTH

SAT T 7 ISR B TR SRR

EXPEOUREM |

x
S(Tycho,

-1 1]



HAARRDET L H

— laBIBHE ICHE S EFHE DI Z K E
> BHEDOE(LRBAICE T TREL—F

—JEFEH TS ANV DOANRBIEZ Y TETE
> BHERBEOITRERBAEZEIR
S>YEZEUTHEELHERRZREER

<) OIRTFoIvIL%E
= ARICE| S HtE

limli




X’f&ﬁﬂF@ﬁféd)ﬂ%ﬁiJ"‘lﬁE

BFTEREN103BD
XIEARTKNIL (ETF—%)

0.5 1 2 5 10
XAEITXIVF— (keV)




Xﬁ#ﬂ*’@ﬁﬁ@ﬂ%ﬁb"‘u;ﬁ
fUtau

X
GEA
i3
BFTEREN103BD
FRRIRYT KNI
0.5' - '1 é

XIETXILF— (keV)
- RENGHEECTRRENTE - 77 AVEM
- FEADERENITHEESEINDS




rg3<) WERAE740Y 74—
HRVIB(CEZEIC

JARDEFZE IR
(F—5ZERETRS)

> &R DAL IV RITHFMI UL
XIRRKX DI Z RICEZ =LY

g3ty ELULTHRTE-C¢&%
EDICRBRWET |



