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Science with LE Cataclysmic Variables

LE All Sky Monitor - Proposal

ISS Search for the relation of the optical and X-ray activity very important -

monitoring of a large number of CVs necessary to catch them in various
Easy states of activity
T Most up to now X-ray observations of CVs
now X-ray of 5 :
LObster'Eye (LE) i 5 Snrpthoh m:'l:np selected CVs in a particular state of activity
or other +  Inmost cases the transitions between the states are not covered
satellites +  Poor statistics of phenomena and objects (deeper studies avallable
for only a few CVs)

‘ possible (class;cal _ray optlcs only 1 The observed X-ray fluxes of DNe in quiescence and outburst

deg or less)
« Analogy with lobster eyes

+ Designed for astronomy, but laboratory
applications also possible
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LE Modular Concept - 1 module

LE ASM ISS = 30 modules
French/Chinese XRA satellite = 3 modules
Easy modification for other space projects
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flux (units of 1012 erg/sfcmz2)

LE Sky coverage per revolution

All detected CVs
05-25keV
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LE will be able to
observe a large number

LE International Space Station of CVs of various types

(ISS) like design
MCP design Thin foil design -

Multi Foil Optics
(MFO)

(microchannel plate)
The relation between observed X-ray fluxes and optical magnitude of
various types of CVs (data from EINSTEIN (0.1 - 3.5 keV) (Eracleous et
al. 1991)

UK - Univ. of
Leicester - collab. CZ- collaboration
prototypes already
available and tested

Scientific goals

Angel arrangement

1. Alert System for X-ray transients

Fast recognition of new X-ray sources and/or sudden changes in
X-ray flux of known sources, prompt emission study, precise
instruments.

positioning, alert system for narrow-field |
-GRB T g e Xy n (20-60 triggersiyear)

* X-ray flashes (> 8 triggers/year)
+ orphan GRBs (detectable in X-rays but not in gamma)

Schmidt arrangement

| Large range of
X-ray fluxes of
quiescent DNe
at similar mag(V)

« SNe prompt emission (thermal flash) 10-20 triggers/year

Observed visual ma{gnitude

* X-ray binary & CVs flux changes
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Stellar events in the Sun's vinicity X-ray flux (units of 10-12 erg/s/cm2)

2. Long-term X-ray source monitoring

Polars (mainly those with soft X-ray excess)

Long-term monitoring of large number of X- urces with
sampling of hours to days (depending on the source flux). Light
curves for all the sources together with rough spectra (continuum

The front wiew of the mini -

lobster module, Schmidt monitoring, strong lines, iron detectable). In the list below we aé E XMM - Newton

arrangement, based on 100 the limiting flux of 10-12 erg/s/cm2 (but we can go 2 o E] H g E| gj: S :13.':;3
micron thick plates spaced g: 20 H oz 2 o 3
by 300 microns, 23 x 23 mm * X-ray binaries ~ 700 triggers T :, L4 . g3
each 3 § 1 | . &0

+ Cataclysmic Variables ~ 200 triggers T o O g2i2 @ L
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= stars ~ 600 triggers g zl3 H g; ;; 5 :D..E’;‘
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X-ra xperiment vs. « AGN ~ 4 000 triggers 5 2 4
y experiment S ofEw ® &
simulation » galaxy clusters ~ 400 triggers 3 LOBSTER sensitivity fimit
+ SN remnants

Point-to-point

12m 8keV

Science with LE
Supernovae

17 supernovae detected

Conclusion

The LE ASM will very significantly contribute to

various regions of recent astrophysics
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The necessary technical background is already

« raitsees T0V-10W erels. not defocted for (ypeTa SN 1 available, making proposals for space project based on
« thernal flash observable by LE npwu;.rul hundred Mpes Lobster Eye optics possible

=Y for o= 10% em?, o = 3x10-22 em®, Lx = 104 ergix,
* limiting flux fx = 1012 ¢ fem® — S0 SNe/vear, ~hall’ )
* abservable) by China

Space Lobster projects recently considered by ESA and
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