X-ray Assignment Solution (lecture 2)

Look up the ROSAT all-sky survey count rate of the cataclysmic
variable star SU UMa

Assuming optically-thin thermal plasma emission with kT=6 keV
and interstellar absorption of N,=10%°cm-, estimate the 2-10 keV
energy flux of SU UMa

Further calculate the XMM-Newton RGS count rate, and

determine how long an observation is required to accumulate
20,000 RGS counts

Find out when such an observation could be made during 2014
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e ROSAT PSPC count rate is 0.99 cts/sec

Main Search Form Browse Query Results Aritiva @ ol
Query Information | Query Results l Data Products Retrieval =~ Help
|" rosat \

‘; rassbsc ‘

Click mission tabs (middle tab level) to display table tabs. Move cursor over tabs to see more information.

Table Legend:
@ Display all parameters for a row
< Sort by a column in order: 1,2,3 ' Sort by column in reverse order: 3,2,1 ¥ /% Current table sort
Services links: O: Digitized Sky Survey image, R: ROSAT All-Sky Survey image, N: NED objects near coordinates,
S: SIMBAD objects near coordinates, D: get list of data products, B: ADS bibliography holdings, F: FOV plot for observation

Data Products: Click checkbox to add row to Data Product Retrieval List

ROSAT All-Sky Survey: Bright Sources (rassbsc)
Search radius used: 2.00 '

Select| Related Links | Services

name ra dec | count rate |count rate error|hardness ratio 1|hardness ratio 1 error| Search Offset
A 40 OO0 | 0 |00 evs] J4 [evs] 40 40 & [1from (target)
Q\_I 2MASS USNOA2 |0 B N S [1RXS J081228.34623627|08 12 28.30|462 36 27.5| 0.99 0.05 0.19 0.05 0.084 (su uma)

1 row retrieved from rassbsc

Further Actions:

Do you wantto | Plot | your rassbsc results? (help)

Do you wantto | Cross-correlate | your rassbsc results with another catalog or table? (help)




« Convert to flux using given spectrum in WebPIMMS

HELP
WebPIMMS
A Mission Count Rate Simulator
Powered by PIMMS v4.6c
Access the multiple component model interface.
| Convert From: ||
| ROSAT/PSPC Count Rate s | FLUX $
| Examples of Common FLUX Input/Output Ranges $ |
— (*) keV
Input Energy Range (low-high): default - Units
() Angstroms
F— (*) keV
Output Energy Range (low-high): 2-10 = Units
() Angstroms
(erg/cm?/s)
Source: Flux / Count Rate 0.99
(counts/s)
|Galactic nH |[Redshift ||Intrinsic nH |
1e20 (cm™?)|| \none || none [(cm™?)

| Model of Source: || Model Parameters |

(_Power Law Photon index:

(_)Black Body KeV:

(_Therm. Bremss. KT:

(*)APEC

| 1.0 Solar Abundance

+|| 7.8516.1006 4 |

| Estimate Count Rate | | Reset |




« Giving:

FLUX

PIMMS predicts a flux ( 2.000- 10.000keV) of 1.512E-11 ergs/cm/cm/s

Unabsorbed FLUX

PIMMS predicts an unabsorbed flux ( 2.000- 10.000keV) of 1.514E-11 ergs/cm/cm/s



* Now converting instead to XMM-Newton count rates and
scrolling down to the RGS (reflection grating spectrograph)

XMM RGS1 O1
PIMMS predicts 1.801E-01 cps with XMM RGS1 O1

XMM RGS1 02
PIMMS predicts 6.234E-02 cps with XMM RGS1 02

XMM RGS2 O1
PIMMS predicts 2.199E-01 cps with XMM RGS2 O1

XMM RGS2 02

PIMMS predicts 5.845E-02 cps with XMM RGS2 02

« Giving a total count rate (both orders of both RGS instruments)
of 0.47 cts/sec and 20,000 counts in 43 ks



* Finally assess SU UMa visibility with XMM-Newton using visibility
tool on XMM Science Operations Centre (SOC) webpage

XMM-Newton Multi-Target Visibility Checker

Check the visibility of any location for the XMM-Newton Observatory with this tool.
There are three methods of checking visibility;

e SIMBAD or NED lookup - lookup a single object name and then calculate visibility with the returned RA & Dec coordinates.
e Single Target Visibility - calculate visibility using known RA & Dec coordinates.
e Multiple Target Visibility - calculate visibility using a list of known RA & Dec coordinates.

The output information can be reduced by specifying restrictions like range of revolutions and minimum visibility time for the target. The
visibility is determined from a DataBase of Observable Bins (DBOB), each bin corresponding to a size of 2x2 degrees.

Further information about the XMM-Newton orbit details and viewing constraints as well as a description of the DBOB can be found on the
XMM-Newton Orbit & Constraint Details page.

Details about the behaviour of the XMM-Newton background are given in the following Technical Note: The Behaviour of the XMM-Newton
Background.

For further information on the use of this tool and a description of the different parameters, please see our Vischeck Howto.

SIMBAD or NED Lookup

Please enter an object name to look it up in SIMBAD or NED;
Target Name s, yma (eg; Abell 1750)

SIMBAD Lookup NED Lookup

Please note; there is a 30 second timeout should SIMBAD or NED not respond.

Single Target Visibility

To calculate the visibility of a single target, please complete the following fields and "Submit" your request.

Target Details



« Many visibility windows in Mar-May and Sept-Nov
Search Results per Target — But visibility is poor and longest windows are only 12ks
_-- — So observations must be split across at least 4 XMM orbits.
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