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pipeline

1ZREX: pipeline ZELEV T
(M) ET%) (B4R, clean event)

— XMM-Newton epproc

Chandra chandra repro
pipeline NuSTAR nupipeline
Swift/XRT xrtpipeline

—  EP/FXT fxtchain



Xximage

1. TR

(base) zwj@M1MacBookPro Xilmage ZTF183aakelin
Sokorskskkskskskkskokkokokkskskkkskk sk skok okt rorskkokok kR ok sk sk skokskokkorsksk ks ok kR kR kR koK SWIFT ¥RT 2020 Jul 11 Exposure: 4957 3

X Welcome to XIMAGE
skskoksksk sk skokok sk sk skok sk oksk ok sk sksk sk sk sksk ok ok sk ok sk ok skok sk ok skoksk sk sksksk ok sk sk ok sk sk oksk ok ok skoksk sk sk sk sk sksk ok sk skok

Type "hg

VERSION 4.5.1 15:30:2]

No of detectors read in: 34
[XIMAGE>[read sw00013608001xpcw3po_cl.evt)
Telescope SWIFT XRT
Image size = 256 x 256 pixels
Image rebin = 1.000
Image center = 500.5, 500.5
Using gti for exposure 4956.93209922 s
Reading an events file
File contains 1589 events
Accepted: 529 Rejected: 1060
Image level, min = 0.0000000 max = 13.000000
Copied MAP1 to MAP9
[XIMAGE>|display
Plotting image
Min = 0.00000000 Max = 13.0000000

[XIMAGE> detect/snr:S]
| | |

# count/s err pixel Vig RA(2000) Dec(2000) Err H-Box
X y corr rad 450 500 550
1 4.71E-02+/-3.6E-03 480.5 520.2 1.00 13 53 54,5 +53 59 51.8 -1 B
2 1.60E-02+/-2.1E-03  604.1 _ 603.4 1.07 13 53 21.4 +54 03 07.8 -1 # Pixsls




(base) zwj@1MacBookPro ximage
skeokiokskokokekskokskokskokskokstokskokskskskokskokskokakekskokskokskokskokstokskokskk ko skokskoksk sk sk sk ok sk kKRR R R oK
* Welcome to XIMAGE

skekekokokstokokekskokskokkokakekstokskokskskakokskokkokaskekskokskokskokskekokokskokskk ok skokskokok sk skokokskksk ko skokok

VERSION 4.5.1 15:49:44

No of detectors read in: 34
[XIMAGE> [read Sw00013608001xpcw3po_cl. evt
Telescope SWIFT XRT
Image size = 256 x 256 pixels
Image rebin = 1.000
Image center = 500.5, 500.5
Using gti for exposure 4956.93209922 s
Reading an events file

File contains 1589 events
Accepted: 529 Rejected: 1060

Image level, min = 0.0000000 max = 13.000000
Copied MAP1 to MAP9
[XIMAGE> | read swb0013608003xpcw3po_cl. evt
Telescope SWIFT XRT

Image size = 256 x 256 pixels

Image rebin = 1.000

Image center = 500.5, 500.5
Using gti for exposure 4982.00509977 s
Reading an events file

File contains 1745 events
Accepted: 631 Rejected: 1114

Image 1eve1, min = 0.0000000 max = 17.000000
[XIMAGE>( sum |

Proce551ng MAP1 image

Freed TMPMAP1
[XIMAGE>(display]

SWIFT XRT

ZTF18aakelin
Exposure: 9939 s

2029 Jul 12




DSY

ds9 sw00013608003xpcw3po_cl.evt

WREE | bn | BH | 8K | He B9 | EE | lusate | 54 | 2@

al | none invert | BB | it F st delete all




xselect (B ALY GIEHHIE)

https://heasarc.gsfc.nasa.gov/FTP/software/lheasoft/
release/doc/xselect/Xselect_2.5.pdf

FEIE413C4E: src.pha, bkg.pha, src.arf, src.rmf

e imi Nxselectfls, SAEEHEUGIERIclean event3L 5.

»>filter region src.reg
»extract spectrum
»save spectrum src.pha
»clear region

> filter region bkg.reg
»extract spectrum
»save spectrum bkg.pha




xrtmkarf

L& UmEN N\ xrtmkarf

»Name of the input exposure file: ***ex.img
»Name of the input PHA FITS file: src.pha
» Apply PSF correction: yes

»Name of the output ARF FITS file: src.arf
»Source X coordinate: -1

»Source Y coordinate: -1

sre.rmf A CALDBER N [z %6 BE 32 4 5 1/F




xselect (BFFRE15HHER)

Z.hx1d

> filter time file gti.txt
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» Please enter PHA filename: src.pha

» Please enter output filename: 20 src.pha
» group min 20

» chkey backfile bkg.pha

» chkey ancrfile src.arf

» chkey respfile src.rmf

> exit




xspec

https://heasarc.gsfc.nasa.gov/docs/xanadu/xspec/XspecManual.pdf

Xspec

B3I
4. Walks through XSPEC

XSPEC version: 12.12.1
Build Date/Time: Mon Feb 7 15:09:57 2022

An X-Ray Spectral Fitting Package e e R

1 spectrum in use

Users’ Guide for version 12.15.0 Spectral Data File: s54405.pha Spectrum 1
Net count rate (cts/s) for Spectrum:1 3.783e+00 +/- 1.367e-01

Assigned to Data Group 1 and Plot Group 1

Keith Arnaud, Craig Gordon, Ben Dorman & Kristin Rutkowski Noticed Channels: 1-125
Telescope: EXOSAT Instrument: ME Channel Type: PHA
HEASARC Exposure Time: 2.358e+04 sec
Astrophysics Science Division Using fit statistic: chi
NASA/GSFC Using Response (RMF) File s54405.rsp for Source 1

Greenbelt, MD 20771

March 2025



xspec

5l1: model wabs*zwabs*zpower

10% £

10t |

Model Model Component Parameter Unit Value
par comp

1 1 wabs nH 10722 1.50000E-02 frozen
zwabs nH 10722 7.98245E-06 +/- 0.291690
zwabs Redshift 4.20000E-02 frozen i
zpowerlw  PhoIndex 2.21537 +/- 9.70485E-02 ETE™
zpowerlw  Redshift 4.20000E-02 frozen i

1000

zpowerlw  norm 5.05728E-04 +/- 8.19039E-05
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Fit statistic :|Chi-Squared 2309.40 using 557 bins.

Test statistic :|Chi-Squared 2309.40 using 557 bins.
Null hypothesis probability of 1.33e-212 with 553 degrees of freedom

Chi-Squared statistic? Cash statistic?



xspec

TB2: K A% H XspecF- M Figure 4.4414.5
steppar 1 0.0 1.5252 1.53.0 25

Confidence contours: Chi-Squared
- cross = 43.818; Levels = 46.118 48.428 53.028

-0 0.2 0.4 0.6 0.8 1 1.2 14
Parameter: nH (1022)

B]RH: 1.stepparfp LIFEFRIZN?
LEBLESIERRTAERR?
3 EBLAETRNMERSBTHMTLEN?



xselect (JGAE #H 28 AU FHER)

ikumi Nxselectfg, SENEZEHELETRclean event3L{F:

»>filter region src.reg
»extract curve

»save curve src.lc
»clear region

»>filter region bkg.reg
»extract curve

»save curve bkg.lc






Icmath

THEE1: JC3EHZERIE AN

» Name of input FITS file: 1.lc

» Name of background FITS file: 2.1c
» Name of output FITS file: add.lc

» Scaling factor for input: 1

» Scaling factor for background: 1

» Add instead of subract? yes

ThEE2: HRICTERIHMER

» Name of input FITS file: src.lc

» Name of background FITS file: bkg.lc
» Name of output FITS file: sub.lc

» Scaling factor for input: 1

» Scaling factor for background: 0.1

» Add instead of subract? no




fv

wheill
LRI NIV src.pha
o % fv: Summary of src.pha in [Usersfzwijfitest/
File Edit Tools Help
Index Extension Type Dimension View
Ho Primary Image 134 X134 Header Image Table
| B SPECTRUM Binary Z cols X 1024 rows Header Hist | Plot All Select
mz S RinaLy ST D Header | Hist | Plot | ANl | Select
H3 REGOOIDM Binary 6 cols X1 rows Header Hist | Plot All salect




nH Calculator and WebPIMMS

HELP

WebPIMMS

A Mission Count Rate Simulator
Powered by PIMMS v4.15
HELP y

Calculate the H | Column Density for a Sky Position Access the multiple component model interface.

(Powered by HEASoft)

Convert From:

|Flux vl

Object Name or Coordinates: 25, 25 | | Examples of Common FLUX Input/Output Ranges

Use semicolons to separate multiple object names or coordinate

; ; ) @ keV
pairs (e.g., Cyg X-1; 101.295,-16.699 ; 6 45 10.8, -16 41 58) . .
Input Energy Range (low-high): -_default Units
Name Resolver: I GRB, then SIMBAD else VizieR (Sesame), then NED v I O Angstroms
; . : » @ keV
Coordinate System: | Equatorial FK5 Output Energy Range (low-high): [default Units
— i ; i O Angstroms
Equinox: 2000 | (Only applies to Equatorial coordinates.)

Cone Radius: degrees

Map: l HI 4 Pi Survey (HI4P1, Combined 1st EBHIS and 3rd GASS Surveys) VI Source Flux | Count Rate: I:] (erg/cm?/s)
(counts/s)
I celcuiate T I I Reset l | Galactic nH || Redshift || Intrinsic nH |
R.A. and Dec. can be entered in ddd.ddd/[s]dd.ddd or hh mm ss.s/[s]dd mm ss.s . ‘ I I (Cmiz) H I — I ” Inone I (cm-2) ‘
Model of Source: Model Parameters
@Power Law Photon Index: l ]
(OBlack Body kev:
OTherm. Bremss. KT: |:]
OAPEC (1.0 Solar Abundance ~ | LogT [kev |

l Estimate Count Rate H Reset |

https://heasarc.gsfc.nasa.gov/cgi-
bin/Tools/w3nh/w3nh.pl

https://heasarc.gsfc.nasa.gov/cgi-
bin/Tools/w3pimms/w3pimms.pl




1. RRBL A ER S ERHHI

B4

_ ELHY B ] B

2. WEMTARFRZIERE B HBEE

=15

Day 2: X St&EHURACTRLEEI ¥ RE

X S REIR IR 47

Fo k=

14:00-14:20 Sy
14:20-14:40 | X §TER T 94T SR 3OA




nature astronomy

Article https://doi.org/10.1038/s41550-025-02571-1

A fast X-ray transient fromaweak relativistic
jetassociated withatypelc-BL supernova

Sun et al. 2025
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LETTER

https://doi.org/10.1038/s41586-019-1556-x

Nine-hour X-ray quasi-periodic eruptions from a
low-mass black hole galactic nucleus

G. Miniutti'*, R. D. Saxton?, M. Giustini, K. D. Alexander®4, R. P. Fender™®, 1. Heywood™>"8, I. Monageng’, M. Coriat!’,
A.K.Tzioumis!, A. M. Read'?, C. Knigge'?, P. Gandhi'®, M. L. Pretorius’ & B. Agis-Gonzdlez'*
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