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Content 



Accretion column and SED 
(Beuermann04, ASP)  



Conditions in the accretion 
column 

(Fischer & Beuermann 01) 

Shock heating (hydro) vs particle heating 

  Cooling via thermal plasma and cyclotron (RT-1D) 

  Parameter: MWD, dm/dt, B 



SEDs – hydro and particle 
picture  

Beuermann 2004 
Fischer & Beuermann 2001 

Specific mass flow rate 
(B, Mwd, geometry, ...) 

Particle heating  

Shock heating  



2D Hydro, no RT, cooling 
functions 

(Cropper+00) 

 Fraction of shock height 
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Spectra in coronal 
approximation 

(v. Teeseling+99, ASPC) MEKAL‘s in XSPEC 



X-ray irradiated atmosphere: 
Reprocessing, Fe fluorescence and 

Compton reflection 
(v. Teeseling+96, AA)  



The legacy of ROSAT/EUVE 
(Beuermann&Schwope94, Beuermann&Burwitz95, Ramsay+94) 



Blobby accretion 
(Frank+88, King00) 

Filamentary acretion 
high specific mass flow rate 

Soft X-ray excess 



XMM-Newton 
EPIC, RGS, and OM 

RGS 

OM: optical/UV 
photon-counting 

EPIC 



The prototypical „LARP“ 
WX LMi 

Reimers+99, Schwope+02, Vogel+07 



WX LMi 
X-ray emission and SED 

Lx ~ 3.2 x 1028 erg s-1 

kT < 1 keV  



The latest addition 
SDSSJ120615.73+510047 

(Schwope+09, AA subm) 



PREPs in context of Polars 
and non-magnetic CVs 

  Cool WDs cooler than those in 

  Longer periods than most polars 

  Higher field than most polars 
(selection bias?) 

  Low accretion rates ~10-13Mo/yr 

They are not polars, LARP is a 
misnomer, call them pre-polars 
(PREPs) 

Schwope+09, AA  



EF Eri 

  EINSTEIN (BSP87): 
Textbook example of a 
shock-dominated polar 

  XMM (AS+07): 
Textbook example of a 
cyclotron-dominated 
polar 

~20 keV 

~2 keV 



EF Eri, a true LARP 
(Schwope+07) 

  Pure WD in low state 

  Activity in UV, X, and IR 

  UV spot carries more energy than processed in low state  remnant heat 
from previous high state 



HU Aqr: flashback ROSAT/HST 
(Schwope+01)  

Q ~ 3o  
l ~ 450 km 

h ~ 0.015 Rwd  
   ~ 120 km 

Eclipse 
resolved 



HU Aqr: Ultracam/XMM 

Schwarz et al 2009, A&A, in press 



Eclipse details and eclipse 
monitoring of HU Aqr 

  MWD ~0.9 Mo (Vogel+08) 

  Braking? (Schwarz+09) 



High accretion rate polars 
with XMM and Chandra?  



Triggered high state obervations of 
VV Pup and V834 Cen (opt-UV-X) 



VV Pup – high state SED 

kTlow kThigh 
FSX/ 

(FHX+Fcyc) 
Fcyc:FHX B 

V834 Cen 3.7 12 ~6 1:2 22 
VV Pup 4.5 11 ~10 4:1 31 



AM Her with Chandra and 
XMM-Newton 



AM Her SED 



AM Her: normal mode 



AM Her with the LETG 
(Beuermann, El-Kholy, Reinsch, in prep) 



AM Her with the LETG 
(Beuermann, El-Kholy, Reinsch, in prep) 

  Exponential 
temperature profile 
fits X-ray spectrum 
and (when modified) 
gives the right UV-
flux     



AM Her: Correlated HX and 
UV emission 

  uncorrelated SX and HX  
(Beuermann+91, Christian2000) 

 SX blobby accretion 

  correlated HX and IR 
(Beardmore & Osborne 95) 

 thermal plasma and IR cyclotron 
from same post-shock region 

HX/UV correlation: reprocessed 
radiation in UV, not in SX 
(cf Gänsicke+95) 

HX 

UV 



AM Her: Lines in the RGS 
Temperature and density diagnostics  

  low value  f/i 

  coronal plasma 
 high density 

  But: 



Lines in the RGS 
Temperature and density diagnostics 

(Raassen05)  

  Need different diagnostics 
 FeXXII (Mauche+03) doesn‘t work 



AM Her: The Fe-line complex 
with XMM-Newton 

140eV 
9 keV 



AM Her: Fe Fluorescence line 

Matt99, ASPC 



AM Her with Chandra/HETG 
(Girish+07, ApJ) 



Line diagnostics in AM Her 
(Girish+07, ApJ) 

Radial velocity & emission measure  Fe from top of column 
Hellier & Mukai: dv < 100km/s  Fe from bottom of column 



MSSL snapshot survey 
(Ramsay&Cropper04) 

  37 objects observed 

  16 in low state 

  21 high state 

  6 without any soft 
component  

 soft X-ray puzzle 
solved/vanished/moved 



Soft component 
(Vogel&Schwope, in prep) 

9/31 high state polars 
without soft component 

Low-state polars with 
pure thermal spectra 



New XMM-polars 
2XMM 1312+1737 

Vogel+08, AA 
2XMMi 2250+5732 

Ramsay+09, MNRAS 



Plasma temperature: 
The census  

LARPs 

HARPs 

PREPs 



Soft component 

 Soft X-ray excess dependent on B 
(confirm ROSAT result) 

  BB temperature not correlated with 
soft X-ray luminosity  

 Shaping the stream in the 
magnetosphere? 



Resume and outlook 



eROSITA on SXG 
  Launch Nov 2012, L2 

  Mission 7 year, 5yrs 
 ecliptical surveys 

  7 highly nested Wolter-tels 

  pn-type framestore CCDs 

  0.1 -10 keV 

  FOV 1 deg 

 The ultimate IP and HARP 
discovery machine 

7 highly nested Wolter tels.,  
pn-type framestore CCD, 
0.1 -10 keV 
FOV 1 deg 


