STEP 0: software

Other software for images and tables.
http://www.star.bristol.ac.uk/~mbt/topcat/

https://aladin.cds.unistra.fr/aladin.gml
https://sites.google.com/cfa.harvard.edu/sacimageds9

STEP 1

Download data from nasa archive

https://heasarc.gsfc.nasa.gov/docs/archive.html
Select browse mission interface

Latest News Other Resourcet

Access to the catalogs and astronomic

Select an interface or start using our k{

HEASARC Data Access

« Xamin Interfaces
Xamin Web Interface ~ Intro "%
Our faster and more powerful access to HEASARC data

Xamin Batch Interface  Download "*"

Use Xamin from the command line on your machine

« Browse Interfaces Tips Archive
Browse Mission Interface ~ "**
Our full-featured interface
Browse Table Index
Listing of all tables in the HEASARC database

Browse Correlation of 2 Tables "

Correlation of more than 2 tables is available in Xamin

STEP 2

We can select a favorite source, and a telescope.
E.g. “SMC X-2” (object name) and Swift (tick box)

| Start Search |

| Reset | Detailed Mission/Catalog Search |

1. Do you want to search around a position ... ?
(If you want to search on parameters other than object name or coordinates, select "Detailed Mission/Catalog Search”.)

Object Name or Coordinates: | SMC X-2 and/or

e.g. Cyg X-10r120000, 412 6 or

Cyg X-2; 12.235, 15.345 (Note use of semi-
colons (;) to separate multiple object names or
coordinate pairs)

Coordinate System: | J2000 v

Search Radius: | Default ‘ | arcmin

Default uses the optimum radius for each catalog searched.

... and/or search by date?

Observation Dates: | ‘

Select
Local | Browse... No file selected.
File:

File should contain objects and/or coordinate pairs one per line o
separated by semi-colons.

YYYY-MM-DD hh:mm:ss or MJD: DDDDD.ddd

Not all tables have observation dates. For those that do, the time portion of the date is optional. Separate multiple dates/ranges with
semicolons (;). Range operator is '..". (e.g. 1992-12-31; 48980.5; 1995-01-15 12:00:00; 1997-03-20 .. 2000-10-18)

2. What missions and catalogs do you want to search? (Bold text indicates mission is active)

[CJ Most Requested Missions

[J chandra [cxc,cSC] ] Fermi [] HaloSat
[ 1xpE msFc] [ maxi yaxa] [ nicer

[ rosat [ rxte [ suzaku
] wmapr ] XMM-Newton [XSA]

_—— R [

[] Hitomi
[] NuSTAR [Caltech]
Swift


http://www.star.bristol.ac.uk/~mbt/topcat/
https://aladin.cds.unistra.fr/aladin.gml
https://sites.google.com/cfa.harvard.edu/saoimageds9
https://heasarc.gsfc.nasa.gov/docs/archive.html

STEP 3

Start searching... wait, and select query results

‘ Query Information ‘ Query Results Data Products Retrieval Help Processing_Query...

Images generated by SkyView
Click on image to see full SkyView image

- ‘Search was based on:
f

Query Information | Query Results ‘ Data Products Retrieval Help Processing Query...

‘swiftmastr ‘ swift?sxps = swifttdrss = swiftuvlog = swbatmontr = swiftbalog

STEP 4

You will see a long... long list of observations. These are all SWIFT observations around SMC
X-2, many of them might target nearby sources as well (e.g. SXP 15.3, this is a pulsar with a
spin period of 15.3 seconds).

Remember swift takes short exposures (<2000 sec) and exposures are grouped within 1 day
bins

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

Swift Master Catalog (swiftmastr)  Bulletin
Search radius used: 25.00"

Selact|Related Links| Services name obsid ra dec start time  [processing date|xrt ive date
0 anl o0 0 o0 S0 90 o0 Ut Lt peiys] o0

@& [ [BATUVOTXRT|0 R N S D B [swiftsMCtransient 00032075003(00 51 51.33|-73 27 46.2{2011-08-25 06:56:002016-09-29 10551.91400 [10519.08500  [10604.00000 [2011-09-05
@[] [BATUVOTXRT 0 R N S D B [MAXIJ0051-736 00034073044(00 54 36.43|-73 41 07.42015-1, 11-01 8337.38500 (8322.36300  (7591.00000 [2015.11-02 |
@[] [BATUVOTXRT 0 R N S D B [SwiftSMCtransient 00032075002(00 52 05.23|-73 28 12.2[2011-08-24 00:43:00[2016-09-29 6271.78600 (623532100  [6084.00000 [2011-09-04
@[] |BATUOTXRTO R N S D B 54 32.01(.73 39 36.92015-10-17 04:52:57(2015-10-27 4540.64100 |4518.93000  [3952.00000 [2015-10-28
@[] |BATUOTXRTO R N S D B 5435.18/.73 41 11. laa38.67900 |4430.26900  [4148.00000 [2015-10-29 |
@[] |BATUVOTXRT O R N S D B 5432.32(-73 41 08. 438169300 (4370.87900  [4082.00000 [2015-1031 |
@[ [BATWOTXRTO R NS D B 54.35.90.73 41 08. 104 (437886000 [4370.41600  [3947.00000 (20151105 |
@[] [BATUVOTXRT 0 R N S D B [MAXIJ0051-736 00034073032(00 54 37.52|-73 39 42.7[2015-10-16 1 1 4018.53800 |4010.14600  [3666.00000 |2015-10-27
@[] [BATUVOT XRT |0 R N S D B [XMM J004855.5-734946 (0003459900900 48 53.62|-73 48 07.3(2021-11-19 15:40:35[2021-11-29 3978.01000 [3952.65400  [4004.00000 [2021-11-30
@[] |BATUVOTXRTO R NS D B 54 36.84(.73 41 20. 3962.11500 [3950.16100  [3671.00000 [2015-11-01 |1
@[ |saTuvorxeT/o R N S D B 5434.49]-73 40 a6 105 [3961.62500 [395133000  [3644.00000 [2015-11-06 |
@[] |BATUVOTXRT O R N S D B 54 35.62(-73 41 02. 102 [3956.51500 (394938800  [3739.00000 [2015-11-03 |
@[ |BATWOTXRTO R NS D B 5433.72.73 41 13. 110 [3917.61100 [3904.05400  [2533.00000 [2015-1111 |
@[] [BATUVOTXRT 0 R N S D B [MAXIJ0051-736 00034073060|00 54 34.88|-73 40 37. 109 3698.32800 [3688.01400  [3321.00000 [2015-11-10 |1
@[] [BATUVOTXRT |0 R N S D B [MAXIJ0051-736 100034073056(00 54 32.15|-73 41 00. 107 3492.90900 [3478.53700  [3266.00000 [2015-11-08 |1

Lets select the first one... 00032075003, ore just one at random

Swift Master Catalog_(swiftmastr) Bulletin
Search radius used: 25.00'

Select|Related Links Services name obsid

] Al S0 gt J

Q BAT UVOT XRT |O R N S D B |SwiftSMCtransient 0003207500 3|[sJolsN

QD BATUVOT XRT|O R N S D B |MAXIJ0051-736 00034073044/00 5.

QD BAT UVOT XRT R N S D B |SwiftSMCtransient 00032075002|00 5!

m m BATINMNAT VDT I D KM ©€ IV B IMAVIINART 728 nAAN2ANT2N2AINN B,



Then we can download the data... scroll way down and select everything but NOT BAT... then
click on retrieve data products

Data Product Retrieval F

« Select the checkboxes for the rows of interest above, D
+ Un-check any data products below you are not interested in
+ Select the Data Product Retrieval tab for retrieval options

Data Products available for swiftmastr:

Al

Full Swift Observation (swift.obs)

Auxil Data (swift.obs.aux)
BAT All Data (swift.obs.bat)

Log Files (swift.obs.log)

UVOT All Data (swift.obs.uvot)

XRT All Data (swift.obs.xrt)

Retrieve Data Products for selected rows

STEP 5

You can download data with a script (advanced users) or simply by “retrieve”

Query Information = Query Results ‘ Data Products Retrieval ‘ Help
Data Products Download Options and Other Services

Data Products Download Options

Other Ser
Create Download Script | for data products for selected rows Display |all th
Preview and Retrieve | data products for selected rows
Retrieve | data products for selected rows Web-based s
Save to Hera NED
What is Hera? data products for selected rows SIMBAD
SkyView:ROS
Optionally, add a file name constraint to specify product types, Skyview:DSS
e.g., */hri/*.gif* Use a semicolon (;) for multiple contraints, e.g., *fits*;*gif* CoCo

File name filter Web-based se

Data products that you have selected will appear below

This will open a new window and you will see a link and the compressed size of the data

Main Search Form

Data Products Retrieval for selected rows

Estimated size of TAR file: 172 MB
Your TAR file is being created now. When finished you may retrieve it via the following link

https://heasarc.gsfc.nasa.gov/FTP/retrieve/w3browse/w3browse-179122. tar.

Please wait until the "TAR complete" message appears below before retrieving.

Below are data products included in the TAR file: (filenames ending in '.gz' or '.Z' have been compressed for faster downloading.)
Tarred: /FTP/swift/data/obs/2011_08//00032075003
TAR complete: Actual size: 172 MB.

Remote files are not included in the tar file. Use the Create Download Script option to retrieve remote files.



STEP 6

Extract the zip/tar file in some folder and you can see several folders and subfolders.
X-ray data are in
“xrt/events/”

vasilopoulos@obas-rech-gv:~/Downloads$ cd 00032075003
vasilopoulos@obas-rech-gv:~/Downloads/00032075003% 1s

bat log uvot xrt
vasilopoulos@obas-rech-gv:~/Downloads/00032075003% cd xrt
vasilopoulos@obas-rech-gv:~/Downloads/00032075003/xrt$ 1s
hk products

vasilopoulos@obas-rech-gv:~/Downloads/00032075003/xrt$ cd event/
vasilopoulos@obas-rech-gv:~/Downloads/00032075003/xrt/event$ 1s

vasilopoulos@obas-rech-gv:~/Downloads/00032075003/xrt/event$ I

“*pc*” files are in imaging mode, while *wt* files are in window timing mode, i.e.
projection of ccd in 1D.

*cl* files are cleaned from the HEASOFT pipeline, *uf* files are unfiltered so they
contain all these BAD events from corrupted pixels and columns and from background.

STEP 7

So sw00032075003xpcw3po cl.evt.gz file contains clean events in imaging “pc”
mode, try opening it in ds9. Try open all files with ds9 and see what is there

SAOImage ds9

File Edit View Frame Bin Zoom Scale Color Region WCS Analysis Help

File sw00032075003xpcw3po_cl.evt.gz[EVENTS] |
Object SwiftSMCtransient |
Value

wcs

Physical X ¥y

Image x ¥y

Frame 1 x 1 0

file | edit | view ‘ Frame ‘ bin | zoom ‘ scale color ‘ region ‘ wes | analysis help

linear log power sqrt squared asinh sinh histogram min max zscale




STEP 8

You may see some point-like sources... but also look at this extended source, this is a SNR.
If you go >edit>region
You can select a circle, and by double click see its coordinates

SAOImage ds9 - 0O X

File Edit View Frame Bin Zoom Scale Color Region WCS Analysis Help

File sw00032075003xpcw3po_cl.evt.gz[EVENTS]
Object SwiftSMCtransient
Value 0
FK5 a| 0:52:16.7756 | & | -73:18:28.614
Physical x 454 y 737
Image x 454 y 737
Frame 1 X 1 0
file edit view frame bin zoom scale color region wes analysis help

linear log power sqrt squared asinh sinh histogram min max zscale

File Edit Color Width Property Font Analysis
Number 1

Text

Center 0:51:06.0514 -73:21:44.060 kS
Radius 0.0293397 degrees

Apply

o o o 0 0 o o 0 0

This is in fact the SNR you saw in our zoom call in SMC mosaic




STEP9

Swift is a space “observatory”, which means it has multiple telescopes and detectors. Apart from
“XRT” the X-ray telescope, it has UVOT detector, an optical telescope with multiple optical and
UV filters. Remember we do not observe UV from earth...

The data you downloaded have these UV images, which you can also open in ds9.

See uvot/image

SAOImage ds9

File Edit View Frame Zoom Scale Color Region WCS Analysis Help

Filter:
File 32075003uw1,_sk.img.gafu133 2891} ‘ = /home/vasilopoulos/Downloads/00032075003/uvot/image/*
Object: SwiftSMCtransient | . ,
Value Directory: _ Files: -
wces | sw00032075003ubb_eximg.qz [~
Physical x y sw00032075003ubb_rw.img.gz
Image X y sw00032075003ubb_sk.img.gz
Frame 2 x| 0.482253 0 B sw00032075003um2_ex.img.gz
sw00032075003um2_rw.img.gz

file | edit | view ‘ frame | bin ‘ zoom ‘ scale ‘ color ‘ region ‘ wes ‘ analysis | help sw00032075003um2_sk.img.gz
linear log power sqrt squared inh sinh histogram min max zscale sw00032075003uuu_eximg.gz
. 7 i sw00032075003uuu_rw.img.gz

. E sw00032075003uuu_sk.img.gz

sw00032075003uvv_ex.img.gz
sw00032075003uvv_rw.img.gz
sw00032075003uvv_sk.img.gz
sw00032075003uw1_eximg.gz
sw00032075003uw1_rw.img.gz
sw00032075003uw2_ex.img.gz
sw00032075003uw2_rw.img.gz
sw00032075003uw2_sk.img.gz

Selection:

/homeyvasilopoulos/Ds load 32075003 /uvot/image/sw00032075003uwl_sk.img.gz
< FITS (%.fits,*. FITS,* Fit,* FIT,*.Fts,~FTS,..) # All (*)

oK Filter Cancel

STEP 10

Learn more about Swift
https://swift.gsfc.nasa.gov/about swift



https://swift.gsfc.nasa.gov/about_swift

