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SUPERNOVAE and NEUTRON STARS

ROSAT PSPC 7 VELA SNR
ROSATPSPC & PUPPIS A

cooling neutron star

§ o ] PR T~ 1.5 million degrees

(radio, optical, X-ray, Gamma-ray)
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X-ray Dim Isolated Neutron Stars (XDINS)

* Bright, soft X-ray sources in ROSAT survey

» Blackbody-like spectra, no non-thermal hard emission
* Low absorption, nearby

» Constant X-ray flux

* No radio emission 7

* No obvious association with SNR

* Some are X-ray pulsars (8,39 - 11,37 s)

Object kT/eV LJ/ergs' d/pc Opt. Comment
RX J0420.0-5022 46 2.7x10°" 100 B>25.5
RX J0720.4-3125 85 2.6x10°7 100 B=26.6
RX JO806.4—4123 9% 5.7x10°" 100 B>24
IRXS J13048.6+212708 86 S.1x10% 100 mg,,=28.6 RBS1223
RX J1605.3+3249 96 L.1x10°* 100 B=>27 RBS1556
RX J1856.5-3754 60 1.5x10° 117 V=25.7

IRXS J214303.7+065419 (90) 1.1x10** 100 R>23 RBS1774

(43) S5.4x10°" 400 V=>25.2 variable ?

Il :.I.-'-'. I .:" (N -I_'




VOGES etal. WER/
A4 A+A

The ROSAT All-Sky Survey Bright Source Catalogue
(~ 20 ooo ssqr-:cs)

@ HR1 = (-1.0,-05) . 0.05 counts s-!

® HR1 = (-05, 0.0) . 0.5 counts s-!

@ HR! = ( 0.0,+05) ' . 5 counts s-!

® HR1 = (+05,+1.0) @ 50 counts s-!
L OSAT »

loftal huwber n.( Sources a 250 coo
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Proper Motion and Parallax of
RX J1856.5-3754

Walter & Lattimer 2002, ApJ 576, 145

% - Ster 122

i
ohi

Proper motion
Sier 23 4

332.3 * 0.4 mas / year

16/
/ 30/
10/6/96

9

& - Star 11

Parallax Distance

85+ 09 mas 117+9pc

= - Stor 124

Origin in Upper Sco OB association
Age ~ 0.5 million years



RX J1856.5-3754: Ha bow shock nebula

VLT: combined B, Hx and R images

Chandra LETGS (G6TO +DDT)

502 ksec O* order image Kerkwijk & Kulkarni 2001 A&A 380, 221
ED- ; R — ....,- ED‘ ' " ' S o S 1 = . .
Il."']i 10}
o , i '
o I [7]
3 o
S, S,
g 0 3 0
B °
£ | g |
10f -10]
-20| -20| :
-20 -10 0 10 20 20 10 0 10 20
RA. offset [arcsec]

R.A. offset [arcsec)

S E ~ 2 x 10% erg/sec
@1 Vadim Burwitz (MPE) @ T~ 05 m||||an YP'S } B ~ 1013 6 |



Photon Flux (em™ 87" keV™')

RX J1856.5-3754 (Pavlov et al. 1996

10‘ L] L] L] L] LI lI L] L] L] L] LI II ¥ ¥ ¥ ¥ LI ] II E
A -
P ’
10 o - -
-,‘fﬂ'""'“”h""'ﬁ\xﬁ% :
LR
N\ i
i B v I -
P E
- per -
107"
He: T=1.9x10°% K, d=5 pc, V=20.9
107" H: 7=2.0x10° K, d=7 pe, V=219
Fe: 7=56.0x10° K, d=50 pe, V=24.4
BB: T=8.5x10° K, d=160 pe, V=26.9
107°

1078 107t
Energy (keV)
Atmosphere model fits, H and He, overpredict the optical flux!



Chandra and XMM-Newr : Overview

fehak
¥ . |

.......

" Chandra (NASA) " XMM-Newton (ESA)
* Launch: July 1999 (5TS-93) * Launch: Dec.1999 (Ariane 5)
* Orbit: 64 hours * Orbit: 48 hours
" | Telescope " 3 telescopes
*1100 cm?, 0.5" *6000 cm?, 15" (MPE)
" Detectors * Detectors
* ACIS, HRC = EPIC-pn (MPE), -mos
" Gratings " Gratings

+ LETG (MPE), HETG = RGS



Low Energy Transmission Grating + HRC-S: Capella first light spectrum

Freestanding Gold Wires
Grating Period 1008 lines/mm
E/AE ~2000 @ 0.1 keV
Energy Range 0.07 - 10 keV

LA

i  a A a g
b ey
o om -

A Mounting structure SRON A A Gratings elements MPE A




Chandra LETGS:
Capella spectrum

first high resolution spectrum of
apella

0.06 A FWHM
150 lines identified
95 ksec Chandra LETG+HRC-S
5-175 A (2.5-0.07 keV)

n (&

2185 ksec Chandra LETG+HRC-S
Detailed analysis of OVII, NVI, CV
triplets for density diagnostics.
@ nfo: distance 129 pc, binary with (61+G8) giants
with Py, = 104 days
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rotationally broadned lines: Solar mixture spectrum

> 1 P=2ms -
_9‘} B
~ 01}k 2
w
~
v 001 M |
E i
2 ooor |
4 m— :
b :L.ﬁL__ﬁ% ______
g | l JM' |
0.2 0.3 04 05 0.7 1.0

@ Vedim Burwitz (MPE) & Photon Energy (keV)
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