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020 0000000000 (sciENTIFIC

INSTRUMENTS)
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2.1 00O (Overview)

ooooooo s00000D000010000000D000DOO00DOODOODOO0ODOOOOS00
00000 (X-ray telescope; XRT) OO OOOOOOODO (400 XISOOOO 100 XRSOOO)OO
0 0 0OXIS (X-ray Imaging Spectrometer) 000 CCDO OO0 00.2-12keVO0OO0O0O0DOOODOOO
000000000000 000 130eVOOOOXRS (X-ray Spectrometer) 000000000000
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g21:00000000000000000000

XRT o000 4.75 m
00 (FWHM) 17@1.5 keV, 13'Q8 keV
Plate scale 0.724 arcmin/mm
oood 440 cm?@1.5 keV, 250 cm?@8 keV
oooo 2’ (HPD 1)
XIS go 1778 x 17'.8
goooood 0.2-12 keV
oooon 1024 x 1024
1000000 24 pm x 24 pm
goboooooo ~ 130 eV @ 6keV
0000 (XRT-I00O) 340 cm?(FI), 390 cm?(BI) @ 1.5 keV
350 cm?(FI), 100 cm?(BI) @ 8 keV
ooooo 8 s (Normal mode), 7.8 ms (P-Sum mode)
HXD oo 34" x 34" (<100 keV), 4°.5 x 4°.5 (2 100 keV)
00ooooo 10-600 keV (PIN 10-70 keV, GSO 40-600 keV)
oooooooo PIN ~ 4 keV(FWHM), GSO 7.6/v/Enev %(FWHM)
oood ~ 160 cm?@20 keV, ~ 260 cm?@100 keV
gooon 61 us
HXD-WAM OO 27 (non-pointing)
goooood 50 keV - 5 MeV
oooo 800 cm? at 100 keV / 400 cm? at 1 MeV
oooono 31.25 ms for GRB, 1 s for All-Sky-Monitor
DETX
ACTX ACTY ACTX
@‘x]l =1 1 ‘/* !\R.-\“‘-’ql i:ﬁw b \\‘ JE&H - l
acty| 2 5 ""I ACTX TE - Acty| 3 DETY
AlB|lcCc|D T em l—: . A|lB|C|D
\ - -..\1 S __T t L N /-' ™ ’i SICY
XIS-0 XIS-1 (BI) ACTY v B XIS-3
— Source S/CX
XRS
Lookup from XIS toward Mirror

022 XISO0OOOODO0O0OO00000O O(Astro-E2 XIS Science FITSO OO0 O00)OOO OO XISOO OO
000000000000 000000000ORAWOOO (RAWX, RAWY) O Actual 000 (ACTX,
ACTY)O XISOOOOOOooooo



2.2 XRT
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O 2.2: XRT- IO OO

Suzaku/XRT-I ASCA/XRT
oo 4 4
gooono 4.75 m 3.5 m
0o 399 mm 345 mm
oo (@oooo) 19.5 kg 9.8 kg
oo Au Au
000 (@Qoooo) 1400 960
agoo 0°.18 — 0°.60 0°.24 — 0°.70
0000 (HPD) 2.0 3.5

I'OP PLATE

0 24: XRTOOO (0)000O0O (O) (The Suzaku Technical Description O O )
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2.3 XIS
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0 2.7 XISOOODOOO (The Suzaku Technical Description O O )
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2.4 HXD

HXDOO10~700keVOOOO0O0O00O00DODO XOOOOOOODOOOOODOOODODOODOOODO
0000000000 (D000 21000 XO0O0O0oO0oOoOo0ooo0ooOoooUOooooDOoOooooOo
gbooobooooooboooooobooboooboobooobooooooobooobooooobobooooo
gobobhoboooobooobooobobooboboooboooooobooobOooboboooobooobooonDn
gooooobobobobooboboboobbobooooooooooboobbobbboobobooon
gooogoboboobobbooooboooboobbooboooboobobbobooooobbooon
O00000O00oOHEXDOOOODOODODOOOOOO0OO

HXDOOOODOOOOOD 211 000000000000000000000000 16000 (WellO
O000)000000 BGOOOOOOOOOODOO (AntiDOO0O)200000000WelOODOODODO
0000 PINODODODOOOO (00 2mm)0 GSOOOOOUODO (OO0 smm)00000OO0OOOOO
oolo-7o0kevVOODOOOODOOOOOOUOOO XISOOOOOOOOOQOOODOOO 30OO0OOOOO
gbobobbooooboboooooobobobobooboobobobbobbobobbobobbooooon
BGOOOOOOODODOOOODOODOOOOOO BGOOODOOODOOOOODOOOODOOOODO
goboooobooboooobooobboooooooooboooonn

O0O0OHXDOOOO XIS nominal position 0 00 0 DETXOOO —-3.5000000

e WellUOODOODOO

00000 XO0O0O04x400O0O0OOOOODOOOODO 1600 WelODOOOODOOOOOOO1
OO0 WellOODOOO 463 kg000000010~50keVOOOOOOOOOOO XOOOPINDO
OO00O00D0O00O0DO0O40 ~700keVO XOO PINOOODOODODOODOO GSOOOOOOO
00000o0o0oo0o0oO (yOoOooooO)ooOoOoOooOoO XO0O BGOOOOOOOOOOOOO
goBGOOUOOOOOOOOOUOOOOy OOOOOUOODOOOOODOOBGOODOODOODOO
300ns0 0000 GSOOOUUOOOOODOO (60ns)D0000DOOODOODOOODODOOD
ooooOoboooboobobooobobooobooooooboooobooboboooobooboooooon
goobOboo0o0ooobobobOoooobooooboooooobobooobooooooon

BGOOOOOOOOOOOODOOOOOOOOOOOOOO 4°6x4°600000000000O0O
oooobOoooOoOoOO0oDO0bOO0OO00bO000o0ooooOObOO0OOoLD Xoooooooooo
OobboOoogooeesexocselnonononOog

e AntiD D OO0DDOO
AntiD0O000O00 (OO0 26em0)BGOODO0O0O0OODODOOOOOOOOOOOODDOOOO
000000 WelDDOODOODOO 2000000000000000000000000000O
00000000D0AntiO000O0O0O0O0D0ODO0000D0000 ~1200em?0000000 BGO
000 1MeVODOODODO ~600em?00000000000000000000O0O0O0OO0O0 X0O0
y 0OOOOOOODOOOO0O0ODODO0000000000000000000 (WAM: Wideband
All-sky Monitor) 00 00000000 20

Zhttp://http://www.astro.isas.ac. jp/suzaku/HXD-WAM/WAM-GRB/
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o ASTRO-E2 HXD=§

0 2.10: HXD O OO (The Suzaku Technical Description 00 )

Passive Fine Collimator Side Anti Unit

Omm

Photomultiplier
+ pre-Amplifier

340mm

CROSS-SECTION |

0O 2.11: HXD O OO (The Suzaku Technical Description O O )
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e ISAS/JAXAM Astro-E2000000O

ISAS/JAXA and NASA/GSFC, “The Suzaku Technical Description” ver. November 15, 2005

0O 0000 OO0 Astro-E2 XIS Science FITS O 0O O 02005/09/24 Ver.3e

b obooboog199sd oogodg

e U0 OO OOOODODOI9990 ODODOO

e 0 0O O0OOOOO20040 ODOODO

oo0 00 oboboboobz20040 0D OO

e U0 0O OOOOOO20040 OOODO

e 0 OO OODODOOO20060 DOODO

U0 0oo0ooo0oo19990 oooo
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30 bugtbbobbbbtubbtububbod

(SUMMARY AND ROUTE MAP OF ANALYSES)

3.1 FITSOOOO? (FITS Data Format)

gooooooobooboobboobbooooobooobooobobooobobboboobg
000000000 FITS(Flexible Image Transport System) D 000000 0000000000000
ISAS/JAXA O DARTSUOO0OO0D0OO0OO0OO NASA/GSFCO HEASARCOOOODOOOOODOOOO
oooo0o0oooOooooooooorITSOooooo0ooooooooooogo 310000 ooon
gobooooobobobD RewOODOOOOOOOOOOOOOODOOODOODOODOOOODDOO
000000000000 0o0oo (AscIoooooooouoooo

File s Tools wp|
40 Primary image L} Header Takibe AY
Binary Header | tist | gef An N Select
£ : g ot | aa | Mgt |
| Binary ; [ Al | gt il
- | y
| s AL @X
f 45 HoXD_PWiH n 23 cals X 90676 s .,.ﬁ.. st | Pt | A
| ; or | | Selocl
e S yafater | st Pt | A | Select
' Kirws o, p "
| K1BTws oo | st | ot | | seket
| by e
| Search for: 3 Case sensitive? Mo
I 1 A
\BTTRIX 8 / B-bit byten
s - 0 DEiaTt biaiy tabla &
| - 1222 / width of table in bytes
= oS adne
| - 1 / one dats group (re keyward)
|TPIELDS 334 / number of fin) ench row
| « e 7 Packet edit .
T i et ol e
. + roomms; fﬁ v: Binary Table of ae200 3
i
- :gﬁs_ i 55."5.‘ Fle Edt Tools " Help
.
= 'CCSDS_JEADER' /& hye . TIME I YYYYMMDD | | HHMMSS | CCSDS_HEADER am | 8_TIME
o v 4 Select n i 7] [ " n
$0 ‘avananisin | otinec s il : s s .
- Ll
Y H— 17 data are _vert | ! opand |
:'ﬁm'.' ;-m'fg. 1 1 S1B40ITIRERESH 151207 et 963097604 | 1 81840372681Es08 ||| —
At 4 4 dats for 1 0L403352625E-00 T0051005 (S e B6TSI0NTE | 1 BLAUIISEESIED0
i it i ;
A | 1 e1e409512620E-08 20051005 151230 = 962595909 | 1 81640751265 E-08
5 | ! erea0asszezoE.00 0051005 16129 e DETETO6TT | 1 G1EM0IHRESIE00
& | 1 sieaussizeeszaon 70051005, 181347 e ] 08
T | L soaiseesse.oe 26051005 161855 e DEZEMDIE | L BIAM03TS2E51E08
[ 08 303 - S6aTaeond | 1
3 | Lelsomizesse.on 20051005 [FETY e DG2T50748 | 1. 016403012651E+00
10| 1 818403992625K08 20051005 [E] it 1 E1B40399T6S1E.08
11| 1.s1e4o40TzessE08 20051005 151307 r D6282500 | 1. G1EA0A0TZESIEA00.
12__| 1 @1B404152625E+08 20061005 161338 et D62ASE052 | 1 B1BADAISTESIESDR
13| 1 sisanazazessE-nn T0051005 [GEH e BEIESONZ | 1 BLMO4TIZESIESDD
| =Vl
Gato: | Eeit con: |

O3.1:FITSO00000000000000000000000000000 extension0O0 00000
00000DO0O0O0000D tablepart DODO'TIME’ D 'YYYYMMDD' OO OOOOOOODO 1,2,34..
00000 OROWOO OO UOHeader part 0 O 0O "TIME / Packet edit time’ 0000000000000
O000ONAXIS200 0000000 0000000 header+table 0000 00000 0ODO '"HXD_HK’
UO000extenstion0 0O OO0O0OOOO0OOO
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3.2 00000000000 (Data Types)

0000000000000 00000000000000O00 (House Keeping) D OOOODOOODO
0000 (observation) 0000 00O0O0OO0OOOOOOOOOO0OOOOOOOOUODOOOOOOOOO
gooooogooooooooooboobooooobobo bbb bDoobooboobobooboDbo
0O caldb (calibration database) 0 000 0000000000000 0O00O0OO0OOOOOOOOOO
GSFCOO0000000000000 FITSformat DO O OO OO

e House Keeping Data
00000 0OHXDOXISO U000 0O Oauxil/aeNNNNNNNNN.hk, hxd/hk/aeNNNNNNNNNhxd_0.hk,
xis/hk/aeNNNNNNNNNxis 0.hk 0 000 HK Fits 0 0000000000000 0.k O .ehk OO
0000000000000 auxil/aeNNNNNNNNN.mkf 0 0 000000000000000C0OO
0000000000 mkfOOOOOOOOD (CO.mkfO0OO0O0OO0OO0O0OO0O0OOOODOOOO
OO0GSFCOOOOOOOOooOooooo)o

e Observation data
000000 hxd/event_uf/aeNNNNNNNNNhxd_0_wel_uf.evt, xis/event_uf/aeNNNNNNNNNxi[0-
3]-0.3x3n030_uf.evt,.. 0000000000000 OO(XISO 3x3030000000000)

o Attitude data
0000000000 auxil/aeNNNNNNNNN.attO

o Time data
gooobobobooooobboobooboboboobooobUobboobbobbooo
auxil/aeNNNNNNNNN.tim[O

e Orbital data
00000000000 Oauxil/aeNNNNNNNNN.orb

o Extended HK
0000000oO00oO0ooo0o0ooOO0ooooo0ooO0oOO0O0DOOOoOODOOOOOO
000000000 (bo0o0)000U000U00o0O0ooO0D000D0D0oDOoOoUooOooDoOoDO
00000 Extended HK file, auxil/aeNNNNNNNNN.ehk 0 0 O O

auxil/aeNNNNNNNNN.ehk

e caldb
0000 FITSOOODOODOOOOODOOODODOOoOoOooOog
http://www.astro.isas.jaxa.jp/suzaku/caldb/ 00 00 O
http://heasarc.gsfc.nasa.gov/docs/heasarc/caldb/suzakuy/ 00000000

000000000000 00 (Observation data) 00 0000000000000 O00O00O0O00O0
000000000 allevent (DO OO SFF,33000)000000000000000O0OOO0OO
0000000000000 000SAA00DO0ODOOUOoOoDooO0oO(@oooD Xooooo)
0000000000000 000ODODO0ODO0ODOO0OOcleanedevent 00 000 O0O0O0OOOCDOOOOOO
0000000000000 00O00000 (datareduction) 0 000000000000 OOOOOO
000000000 000O00000000000D000D (caldb)yDODOOODO (33000000000
ftools) DO 000D OO0 OODODO0OOD0OODOOOOOOcleanedevent 0000000000 0OO0OOODO
gboooboobooobbsgoobobobn
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3.3 000000DOODODOODODOO (Overview of Processing)

320000000000 (Observationdata) 0000000000000 320000000000
OFITSOO0O0 0000000000 000D0DDO00D00DO000000000 FITSOODODOOOOd
O OFirst FITS File (FFF) 0000 00000000000 0OO0O Secound FITS File (SFF)DDDD
000dooodnD format 0000 OFFFOO0O0O00OXOOODOOOO0OO0OO0ODODODOO0OO0OODOOO
000000000000 000000000000000000 Suzeku ftools 00D D DOOOODODOO
000000 SFFOOOOFFFO SFFOOOODOOOD0OOO0O0O0OOODOSuzaku ftools 0 SFFO OO
0000000000000 000000000000Ocaldb 0 Suzekuftools0 DO O0O0DOODOOO
00000000 SFFrO0 000000000000 00

oo moboboooooooboob0 oo oo Lo bObOouobOboobboboooboooao
00000 caldb O Suzekuftools 00000 D000 SFF(DODOOO allevent) 0000000000
0000000000000 BO Suwakuftools 000000000 O0OD0O0DOOOODOODOOO 10000
20060 040000 Suzakuftools D0 D0 DOO0O0O0O0O0O0O0OODOOO

£5F—4DFITSIE

mkcom 1stfits
mloasisifits
mkxisIsitfits
mkhxdl1stfits

wE>—%
(FERTIT
e =)

ZOBEERF -2

| sTERE®oHm

YBRTET 1) \ a—4+HE7n
P Suzakuy | EAFEE
ftools
ey |

Filtering
role

B# ffools

clearned

Web I/F

032z20000000000000000O000000000O0OO0ODOO0OODOOOOODOODOOO
O USCOO0000OoOO0O0Og SIRIUSOO0C0OCOO00O0O0O0O0D0O0OO Omkrpt 000 ORow Packet
Telemetry data (RPT) 00 000000000000 0O00O0OOO0 RPTOOOOOODOOODOOOO
0000000000000 0000000U00O0D00O00U0O0RPT O Omk***1stfits 0000000
000000000000 FFF(OOUO)0DOO0OOO0OO0OO0O0OOOSuzaku ftools 0000000 OODO
OO0OOSFFOOOOOO0O0O0O0O000OCO0O000O0O00O0 Ocleaned event d0 00O
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3.4 000000 (Route Map of Your Analysis)

0320000SFFODO cleanedevent 00 000000000 OO00OOO00OCOODODOO ftoolsdO O
OO000OO0OSFFOO0O00O0DO0OO0DO0OC0O0DOOOOOD0mMOODn fteolsDODODOOOOOODODOO

33000000000
| xselect :>

SAA, COREZE%:ICLI-HOBRLERIF(GTI)
RIS E. TR ILT—28. B SHE etc..

I

mage ; LC file

file Pl Hlle -
E:g | Xspec | Xronos

A XSl RATMLEIG R ikl
{Image analyses) (Spectral analyses) {Timing analyses)
| O * A I 8IS u'
2 @: ; ;l,,,_m, " 80 . FLXIS .:
30 Doeri % - - x
—— ,';% ) S ? “r -‘A‘-. /v\/ .\'V‘ ‘§ .

033000 ftoolsDOOOOODOOODOOOODO

34.1 0000OO0OODOOO (Image analysis)

XISOOOOOOOOOOO0ODOO0OOO Oxselect (O 50)00 event file 00 image FITS file 0 00O
00ds9(0 60)0000O0O000OOO

3.4.2 XOOOOOOOOOO (Spectral analysis)

000000000000 0000Oxselect (0 50)00 000000000 0OOCOOOOO, PI(pulse
height invariant) FITS file 0 O 00 Oxspec (0 80) 0000000000000

0000 XO0OO0OO00oOooo (E)00000o000o0000000 PHAOOODOOOOOOOO OPHA
0o000oooooooooD ADCOO0U0O0UOoooUDoooDDOooooooooDooooooon
00000000000 DO0O0 PIDDOOOPIO EODDOOOOCOOOD 11 0000000000000
0o00ooooooooobooooo PlODODOOODOOODODOO0OO EO PIOOOOOOODODOOOO
000o0oooooo (rsp) 000000 OPIFITSfile 0000000000 ODO0O0O0O0OO0O0OOOOO
000000 0O0DO0OD PIDDOODOODOOOODOODOOOODOOODODODOOOODOOXOO0O0000
gooooobooobbooooo

e 0000 PIFITS file e Background PIfile 000000000 (rsp, or arf and rmf)
gooooooooo
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OO00000ODO0OO0O0DOxspecJO00O00O00ODOODODODOOOODOOOOOPIfledO0OOOQOnO
gboooooobooobboobobobbooobobobobooboobobobobobbbooboboo
ooooooooOOoOoOoooOo0ooooObOO0OO0o00o0obOO00obOOoDDODOO0 PIODOOOOOODOOOOO
PIOO0OO0OO0OO0OO00O0OOOOOODOOOOODOOOOODODOOO fittingOD0OOOOOOOO 8OO
ggo

343 0000000000 (Check light curve, and timing analysis)

0000000000000 0000 Oxselect (O 50)00 event file OO light curve (lc) FITS file
oobodoOog lewrvedODOOO0O0OOOOOOODODOODODDOOOODOOODOOOODOOO
oooboooodooooboooobobooobuoobboboooooDoobbObooobboobooooa
0000000000000 0000 Oxselect 0000 00000000000 ODOOOOOOOODODOO
gooooooog

lecurve 00000000000 0O0OCOOOUOOOXRONOS (0D 70)000000D0O0OOODODOOO
000000O0XRONOSOOODODODOOODODODODOODOOO powspec 0 ODOODOOODODOOOODO
0000 efsercch000000000000DOOCOOO0O efoldO00O0OOO0

344 0000000O000O0O0O000O0O (Advanced analysis)

o0o00o0oO0o0O (Doo0,00000,000)0000000004000000000000 walk
through 0 OXIS, HXD OOOOOOOOOOOOOOOOOOOQOOOOOOOODOooODOOOoOO
goooooo

e00DODOODODODODODDOD

eJO00O0OOOOOOODOOODO

ephase 000000 DOOOOODODO

e1000ODOOLODODODDOODO
goobooooobooobooosboboboobooobobooboobooobobobooobooboon
gbooboooooooooboooooboogon
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40 0OO00O0O0OO00O0O0O00 (WALK THROUGH OF

Suzaku ANALYSIS)

0000 MO0 DO0O00D0000000D00000D000 walk through O O O OProcessing version 2.2.x.x
OO0O0O0O0OO0OOOOHEAsoft ve.5 0000 000DODOOODO0ODOOOOODOOOOOOOODOOoOOO
ooooooo

e Software (HEAsoft) !:
http://heasarc.gsfc.nasa.gov/docs/software/lheasoft/

Calibration files:
http://www.astro.isas. jaxa.jp/suzaku/caldb/

ABC guide:
http://heasarc.gsfc.nasa.gov/docs/suzaku/analysis/abc/

4.1 0O00O0OOOCOCODOODODOOO:0000 (Getting Information)

0000000000000 000 WWWpageJOOOOOOOOOOOOOODOOOOOOODO
OOXISO HXDOOOOOOoOOOoOO HKOOOOoOOoOoOOoOooooooooooooo
http://wuw.astro.isas. jaxa. jp/suzaku/log

gobooooobooboooooooobobooooooobooooooboooooao

http://www.astro.isas. jaxa.jp/suzaku/process/

gbooboboobgooboooboboboobobbooo

http://www.astro.isas. jaxa.jp/suzaku/analysis/

e 00O Calibration Status 00 0000 O00O00O0O
http://wuw.astro.isas. jaxa.jp/suzaku/process/caveats/
http://heasarc.gsfc.nasa.gov/docs/suzaku/analysis/watchout.html
http://www.astro.isas. jaxa.jp/suzaku/doc/

4.2 000000 (Getting Suzaku Data)
goboobobbboooooboboooooobobobobobooob b
e DARTS (ISAS), http://darts.isas.jaxa.jp/astro/suzaku

e HEASARC (NASA), ftp://legacy.gsfc.nasa.gov

THEAsoft 6.06 0000000 00000000000000000000D000000D00000000000000000
0000000000 HEAsoft 00000000000 (2008-11-1700000000 HEAsoft v.6.5.1)0
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gooooooo

ooboobobooboobOoboooboobobobobDobooooDbOboOOoDOwgetDOOOOOOO
booodooooboooooboboboooooooobooooooocobooooooooonboon
gooooodf0000O0oboOobDoDbOOoO0oonoo

unix% wget -rL -nH --cut-dirs=4 \

ftp://ftp.darts.isas. jaxa.jp/pub/suzaku/ver2.0/101005040/

(0. ODbOOOoO0O0O0 \N\ODOoOooOOooOOoOOoDOOOOO0OOoOO.O00O0OO0ODOOOODODOO
ocooooooooboOooO.0oo000 \ooooooooooooooooooooooy

ooooOoooooooogn
auxil/ hxd/ xis/ log/

000000000000000D0000000000000000?
O0O0OO0OPGPkeyOOOOOOOOOODOOOOO
http://www.astro.isas.jaxa.jp/suzaku/process/decrypt/
000 decryptdata.pl 00 00 000000000000 OOOOODOO

unixy% chmod +x decrypt_data.pl
unixy ./decrypt_data.pl -d .
Enter the password: (0O OO0 OO0O)

000 password D 0000000 OODOOOOOO0OOOCOO0OOOOOOOOOOOOOOOOODOO
aeXXXXXhxd 0.hk.gz.gpg OO0 gpg OO O0OOO0DOOOOOOO0DOODOOOQO aeXXXXXhxd-0.hk.gz
000 XXXXXX0O OooIbooloooooooooooooooooooooooooooo)oooo
decrypt_data.pl -p 'password’ 00 0 000000 O0000O0DOOO0ODOOO0OO0ODOOOOOOOOOOO
0000000 dooooooOoO0DU0OooOoD psO0000DO0OO0DOOODDODOOOOODOOOODOOO
opooooo

Comment:

ooo0o0oooo0ooOoOo0ooooOO0O0000 (Do BUOOUOLDODDOO0ODOO0OOOOO
0000000000000 O0OISASPLAINODOOODOOOOOO analysis server 0000
O0O0ODO0O0O00000D00O Ohttp://plain.isas. jaxa.jp/anaservers/0000O

000000000000000000000000000GSFCO0000 pipe-line process 1 0000000000000 Inter-
face Control Document (ICD) O 00 O Ohttp://heasarc.gsfc.nasa.gov/docs/astroe/archive/astroe_icd_sdc_v1.2.pdf
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4.3 XISO OO (XIS Analysis)

4.3.1 XISOOOOO (Preparing for the XIS analysis)

00 xis/0000O000CO0O0O0O00O0OO0OOO0O0OO

xis/event_uf/ ... 0000000 OO0ODOOOOOOO
ae001122330xiN_0_5x5n000z_uf.evt.gz (N=0,1,2,3 for XIS0,1,2,3)
xis/event_cl/ ... 000OO0O0OOOOOOOOO
2e001122330xiN_0_5x5n00a_cl.evt.gz (N=0,1,2,3 for XIS0,1,2,3)
xis/products/ ... O0O00O0O0O
ae001122330xiN_O_pi.gif etc..
xis/hk/ ..o hk 000000

ae001122330xiN_0.hk.gz

oboooOooocoobd

4.3.2 cleaned event 0 0 0 QL (QL with cleaned event)

000000000 QLOOODO0O0O0SAADODOODODDOODOODODOOOOO cleaned event O O
O Oxis/eventcl/ D00 OO Devent file00 0000000000000 D0O00O0OOOOOO Oxselect
O0O0O0O0O0OOxselect DO0OO0O 5000000000000 000CDO0O0ODODDOOO

000000 xselect 0000 O0O0O0O0OO0OOUOOOODOOOODO ()QDOOUOOOOOOOO
O: clevt.gzOOOODOOOODODOOOOareadiscri00 000000 DOOO0OCOOOOOODOOODODOO
goobooooobobobobooooobobon

unix¥% xselect
** XSELECT V2.3 **

> Enter session name >[xsel] xsel
Setting plot device to /xw
xsel:SUZAKU > read events ae001122330x10_5x5n000a_cl.evt.gz

> Enter the Event file dir >[./]
Got new mission: SUZAKU

> Reset the mission 7 >[yes]

Notes: XSELECT set up for SUZAKU

Time keyword is TIME in units of s

Default timing binsize = 16.000
Setting. ..

Image keywords = Y with binning = 8
WMAP  keywords = Y with binning = 8
Energy keyword = PI with binning = 1

Getting Min and Max for Energy Column...
Got min and max for PI: 0 4095
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Got the minimum time resolution of the read data: 8.0000
MJDREF = 5.1544000742870E+04 with TIMESYS = TT

Number of files read in: 1

wokrkckokokokokokokk k- Observation Catalogue s kkkkkskkskkkkkkkkok

Data Directory is: /YOUR_ANALYSIS_DIRECTRY/xis/
HK Directory is: /YOUR_ANALYSIS_DIRECTRY/xis/

OBJECT DATE-0BS TIME-0BS DATE-END TIME-END
1 A0535+26 2005-09-14 13:49:10 2005-09-15 00:59:50

xsel :SUZAKU-XISO-STANDARD > extract all
extractor v4.62 31 Jan 2006
Getting FITS WCS Keywords

Doing file: /YOUR_ANALYSIS_DIRECTRY/xis/ae001122330x10_5x5n000a_cl.evt

100\’ completed

EDITMODE

2x2

Total Good Bad: Region Time Phase Grade Cut
72558 72558 0 0 0 0
Grand Total Good Bad: Region Time Phase Grade Cut
72558 72558 0 0 0 0
in 7419.2 seconds
Fits light curve has 72558 counts for 9.780 counts/sec

Thresholding removed more than half the bins

Try exposure=0.0 on the extract command in xselect

or lcthresh=0.0 if running extractor stand-alone

Spectrum has 72558 counts for 9.780 counts/sec
. written the PHA data Extension

Image has 72558 counts for 9.780 counts/sec

(D000 O0000D0O00D000 Osaoimage 0 ds9 0 window OOOOO0O000O00O)

xsel:SUZAKU-XISO-STANDARD > saoimage
(OooOoooOboOoboOooooooboo

dsOo JO0O0O0OooOoObO0oooOOooobOboOooboobooboon
obobooobbooboboboo0oooobboboooobooooooooo)

xsel:SUZAKU-XISO-STANDARD > save image
> Give output file name >[] xisO

Wrote image to file xis0.img

(ObOoooooooooooooo)
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xsel:SUZAKU-XISO-STANDARD > plot curve

(qdp window 0 00 00D0D0gdp D0 DO0O0O0O0DD0D0O00DO
qdp 00000000 qOO0000)

xsel:SUZAKU-XISO-STANDARD > save curve
> Give output file name >[xis0] xisO
Wrote FITS light curve to file xis0O.lc

(D0oooopDooooooooooo)
xsel:SUZAKU-XISO-STANDAR D > plot spectrum

(000000000000 Oqdp window 0000000
qdp 0000000 OOOO0O0)

xsel:SUZAKU-XISO-STANDARD > save spectrum
> Give output file name >[] xisO

Wrote spectrum to xisO.pha
(xselect 0O0ODOOOOODDOOODODOOON

xsel:SUZAKU-XISO-STANDARD > quit

> Save this session? >[no]

0000000000000 DOO0bODODOOO00O0 XRONOSO XSPECOOOODODOOOODOOO
ooOoorosiOoOoUoUOoOoUOO0OOOOUDOOD0DD0OD mfO000f000O000 10.1010.20
oood

XISO 00000000 000O0ONon X-ray background (NXB) 0000000000000 OO0OO
00000000000 Cutoffrigidity (COR) 0D OOODOOO0O0OOOODOOUOOOODO

http://www.astro.isas. jaxa.jp/suzaku/analysis/xis/nte
oopooooo

4.3.3 XISOOOODOO CALDBOOOOOO

OO0000oO00oo0o0o0o00o0obO0000ooo0oo XISooooooo CALDBOOODO
gboobOooobbOoooboooooon
cALDBO OOOOOOOOOO

example’, xispi infile=ael101005070x10_0_3x3n066z_uf.evt.gz \
outfile=ae101005070xi0_0_3x3n066z_uf_new.evt \
hkfile=../hk/ae101005070xi0_0.hk.gz

00! 3x3000 00000 x50000000000D0000O xispiDOD0OOO0O
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4.4 HXD OOO (HXD Analysis)

4.4.1 000000 (Gathering datasets)
44.1-a0 00000000000 (Checking data files)
HXDOODOOOOOOOOoDOoOoooOOoboooooooboooo

auxil/ Sttt gobobooogoon

ae101005040.hk.gz

ae101005040.ehk.gz (EHK OO 0O0O)
ae101005040.cat.gz

ae101005040.mkf.gz (MKF OO 00 ; xselect OODO)
ae101005040.att.gz (D OO0 O0O)
ae101005040.0rb.gz (D OODOOO)
ae101005040.tim.gz (oooooo)

hxd/hk/ ———mmmmm - HXD OO HK 00000 OOO gain history, GTI
ae101005040hxd_0.hk.gz
ae101005040hxd_0O_pin_ghf.gz (PIN gain history; ODOO)
ae101005040hxd_0O_gso_ghf.gz (PIN gain history; OO0 OOOOO)
ae101005040hxd_0_wam_ghf .gz (WAM gain history; 0D OOODOO)

ae101005040hxd_0_wel_uf.gti.gz (cleaned event JOOODO OO GTI)
ae101005040hxd_O_tel_uf.gti.gz (O OO0O00O0ODOOOO0O)
U cleaned event U0 0O GTIO O U

hxd/event_uf/ <----------- Unscreened Event File
ae101005040hxd_0_wel_uf.evt.gz (WEL = PIN + GSO + Pseudo + noise)
ae101005040hxd_O_wam_uf.evt.gz (WAM OODODOO0O0O)
ae101005040hxd_0_bst01_uf.evt.gz (WAM, BST data)
ae101005040hxd_O_bstidt.fits.gz (WAM OODODOOOOO0O)
oobooooobobooDb o O00b0Db00ODbDODbOU0ObOO 2 Gbyte UODO
goooog 1., _2_, _3_, ...... goboobOoobooooobooboboooao

0 _o_0 "O0b0O0O0OO0oo"oooboDb2G6Gowytel0OO0O0OO0O0OO0DOOOO
ooooooooon

hxd/event_cl/ <---------- Screened Event File
ae101005040hxd_0_gsono_cl.evt.gz (GSO cleaned events; O O0O0ODOOOOODO)
a2e101005040hxd_O_pinno_cl.evt.gz (PIN cleaned events)
ae101005040hxd_O_pse_cl.evt.gz (Pseudo events; dead time 0 [)

hxd/products/ <---------- Pipe-line process OO OO
ae101005040hxd_0_gsono_sr.lc ae101005040hxd_0O_gsono_sr.pi
ae101005040hxd_O_pinno_sr.lc ae101005040hxd_O_pinno_sr.pi
ae101005040hxd_0_wam.1lc ae101005040hxd_0_bst01_sr.1c
ae101005040hxd_0_wel_lc.gif ael101005040hxd_O_wel_pi.gif
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4.4.1-b CALDB files 0 00 (Getting CALDB files)

00000000000 0OEXDOO0O0ODOO0O (844.2)00000000000000O00O0O0O OCALDB
Oo000o0oooOooOoOocALDBOOCOOOO
http://www.astro.isas. jaxa.jp/suzaku/caldb/
ugoooo
http://heasarc.gsfc.nasa.gov/docs/heasarc/caldb/suzaku/
Oo00O0oooooEXboooooood

ae_hxd_gsoght_20081001.fits <-—-- GSOU O 0D UOOO0OO0O0OO00OO00OO0DOOOOOODO
ae_hxd_gsoghf_20070704.fits <-—-- GSOO OO0 0OO0OO0OOOOOOOOOO @O)
ae_hxd_pinghf_ 20051125.fits (PIN):000O
ae_hxd_gsolin_20051209.fits <--—- PI OOOOOO00OOOOOO (GSO)
ae_hxd_pinlin_20060724.fits (PIN)
ae_hxd_gsopsd_20071010.fits <---- OO OO0 OO (GRADE) OO OO0 (GS0O)
ae_hxd_pinthr_20080717.fits (PIN)
ae_hxd_gsoart_20051126.fits <---- arf builder OO OOOO O (GSO)
ae_hxd_pinart_20070611.fits (PIN)
ae_hxd_teldef_20060810.fits <---- arf builder U Teldef file
ae_hxd_wampht_20061027.fits <---- HXD-WAM O CALB (JDOOOODOO)
ae_hxd_bstidt_20070512.fits <---- HXD-WAMO O OO OODODO IDOO0OO (DOO)

0000GSODD00000D0000 (aehxd_gsoght XXXXXXXX.fits) 0300 100000000000
000000 (0D000)000000000000000000000 CALDBOOOOOOOOOOO
040

HEADAS O Suzaku ftools 0 CALDBOUOUOOOOOOOOUOOODOcaldb OOOODOOOOO
pooooooob0obooooooobboob0oooooooooboooUoobooooUobobD o
http://heasarc.gsfc.nasa.gov/docs/heasarc/caldb/caldb_install. html
O0000O0Ofteols 00 ODDODUOUOOODOCALDBOOOOOOOOOOODOODO OCALDR
o000 oooooobobo

(0) hxdpi hxd_gsoght_fname=ae_hxd_gsoght_20081001.fits - - -

— hxdpi hxd_gsoght_fname=CALDB - - -

3Process version 1.x 00 ae_hxd_gsoghf XXXXXXXX.fits 0 0000000 Oversion 2.0 00000 00000000000
Version 2.x D0 0000 ae_hxd_gsoght XXXXXXXX fits 0O OOOOOO

Version 20 000 0000000000 OCALDBOOOOODOONOOOODOOOODOOOOOOOOOOOO gsoght OO
000000000000 event fits 000000000000 000D0O0O0O0000 CALDBOOOOOOOOODOOOOO
http://heasarc.gsfc.nasa.gov/docs/heasarc/caldb/caldb_remote_access.html
gooooooo
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4.4.1-c. Non X-ray background 000 (Getting NXB files)

HXDOODODOODOOOoobhooooooooooboboooooooooboooobobooboog
O000HXDOOOOOOOO ON/OFFOOUOOOO OFFOOU00O0OO0OOOOOOOOOOOO
oooooooooooOoOoOooOoO00O0O0OQUOoOoOoOooOoO0oOoOoUOoDooOoDOoOoOoOooDOoOoOooo
00000000 Non X-ray background (NXB) 00 0000000000000 0O0OOOOOOOOO
0000000000000 000 Cosmic X-ray Background (CXB) 0 000000000 OOOOO
ooooOoooooOoooooOooooooo

NXBOOO (COR/SAAUD)00O0OUUOOOOUOUO(PINDOOOD)ODODOOODODOOOOOO
00 (G4d,Bi..)0000000000000O0O0O00000O000O00OONXBO 20080 40000200
00000000000000HXDOOOOOO000000 URLOOD®000000000000¢%0

‘http://www.astro.isas. jaxa.jp/suzaku/analysis/hxd/pinnxb, gsonxb
‘http://heasarc.gsfc.nasa.gov/docs/suzaku/analysis/pinbgd.html, gsobgd.html
(ftp://legacy.gsfc.nasa.gov/suzaku/data/background/)

0000000000 NXBmodelOOOOOODOOODOODOOOOUOOODODOOOO NXB event FITS
O00000O0DO’METHOD (DOOOOOOO)0 METHODV (O OO OO )00DO0DO0OOOO

METHOD ’PINUDLCUNIT ’ / Method of the background modeling
METHODV = ’2.0pre20071002° / Version of the the background modeling method

HXDOOOOODOOOOOOODOOOODOOOONXB 000 Cosmic X-ray Background (CXB)

O00o0oooooooocXBOOOOOoOoOOoOOoOOoOoOoOoOooOoOooooooooooooooo

000000000000 o0U00O000O00OU000O0OU0000DUU0DUO0o0DOooooooooQn

O0000000000ooCXBOOOOOooOooooooooooooo
http://heasarc.gsfc.nasa.gov/docs/suzaku/analysis/pin_cxb.html

oooOoooooo

4.4.1-d. PINOOOO0OO0OO0OOO (Choosing PIN response)

PINOOUOOOUOOOOOOOOUOOUOUOOOOOOOOOOUOOOUOOOOOOD PINODOOOO
0000 00O0OLower threshold 0 0000000000000 OODOODOOOOOODOO 40000000
000000 CALDBOOOOOOOOOOODODODOODOOOOODOODOODO ae_hxd_pinthr_xxx.fits
00000000000 O0O00O000O0O0O00O000U0O00O0O0OU00000CO0OO0oOODoOUOOoOO
ooooo

http://www.astro.isas. jaxa.jp/suzaku/analysis/hxd/pinnxb/
Jo0o0oboogobDDVersionl xOOODOODODOO 400VO PINODDOODOOOODODOOOODOOOO
ooOos500vO PINOOOOOOOOOOUOOOOOOO Oversion2xd00 06400000 PINOOO
O000oo0ooooooooo

Epoch  File(s)

2005.8.17 -- 2006.5.13 ae_hxd_pinXXXXXel_20080129.rsp (XXXXX=xinom,hxnom,flat)
2006.5.13 -- 2006.10.2 ae_hxd_pinXXXXXe2_20080129.rsp (XXXXX=xinom,hxnom,flat)
2006.10.2 -- 2007.7.28 ae_hxd_pinXXXXXe3_20080129.rsp (XXXXX=xinom,hxnom,flat)
2007.7.28 -- 2008.9.1 ae_hxd_pinXXXXXe4_20080129.rsp (XXXXX=xinom,hxnom,flat)
2007.9.1 —-— *x ae_hxd_pinXXXXXe5_20080716.rsp (XXXXX=xinom,hxnom,flat)

Sversion 1.2.xx 00 OD00000000 NXBdataODOOODODOODOODOONXBOOODOODODODO (hxdnxbgen) 0000
00000 (2008 00000)0pipe-line process 1 0000000000000 O0 NXB file0 ODARTS O HEASARCO OO
00000000000000000 NXBOOOOOOO 1.500000000000000

SPINODO0DOONDONDODDDONDONDONDONDDDOO0ON PIN background 0 web 000000000000000
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44.2 HXDOOOOOOOOD (GSOUOOOOODOO or PINODOOODODDO)

0O00oOooooooOoooGsSon pPl0O0O00OODOOODOOOOOCOOOOOOOOOOOOOO
gooooodoooOooooOooooooooGsooUOoUooobDOoDoboOoooooooooooOoo
goovzoOoouooogo PINODOOOOOPIPINODOOOODOOOOOOODOODOOOODOODOOD
0000000000000 0O0OO0O0OODevent FITSOOOOOOO’PROCVER' OOOOOOO
OO000000O0O0Ononeed0000000000OODO §443000000000C00D00O

ver 2.0.x. | ver 2.1.xx | ver 2.2xx | OO OO

PIN || Reprocess | mno need no need no need

GSO || Reprocess | Reprocess | Reprocess | Reprocess

oGSoOOO0O0O0000O0O0O0O000O0000PIOOOOOOOGRADEOOOOOOOOOOOOODO
00000 (cleanor dirty) 00 O000O000OO0OO0O0OOOUOOO0OOOOOO cleaned event 000000 O

e unscreened event 1 00000 0000O0O0
e OO screening [0

goooogoobgooboogd

4.4.2-a reprocess an HXD unscreened event

000 O 0ael01005040hxdO_wel_uf.evt O O 0 00O unscreened event file 00 00 OO O
ae101005040hxd O_wel_uf2.evt 00000000 OO OHEADAS O HXD ftools 0000000 O08§4.4.1-b
0000 CALDBOOOODOODOOOOOOOOOOO

oooooooOoOooooOoooooooooOoooooooon
unix% mkdir event_cl2/; cd event_cl2/
unix¥% ln -s ../event_uf/ael101005040hxd_7_wel_uf.evt.gz .
?0 1,2,3... 000000000 OOOO0ODOOODDODOODODOOO
unix% 1ln -s ../hk/ae101005040hxd_0.hk.gz .
unix% 1ln -s ../../auxil/ae101005040.ehk.gz .
unix% 1In -s ../../auxil/ae101005040.tim.gz .

OO OHEADAS DO OO0OO0OOO0ODOOOOO0 300000

oooooOoD @ooooobooooo)o

unix) hxdtime input_name=ael101005040hxd_O_wel_uf.evt.gz \
create_name=ae101005040hxd_0_wel_uf2.evt \
tim_filename=ael101005040.tim.gz \
hklist_name=ae101005040hxd_0.hk.gz \
leapfile=CALDB \
read_iomode=create time_change=y grade_change=n pi_pmt_change=n \
pi_pin_change=n gtimode=y gti_time=S_TIME time_convert_mode=4 \

use_pwh_mode=n num_event=-1 event_freq=10000 anl_verbose=-1 anl_profile=yes

OO0 prOODO

unix% hxdpi input_name=ae101005040hxd_O_wel_uf2.evt \
hklist_name="@hk_file.list" \
hxd_gsoght_fname=CALDB hxd_gsolin_fname=CALDB \
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hxd_pinghf_fname=CALDB hxd_pinlin_fname=CALDB \

create_name=hxdpi.out read_iomode=overwrite \

time_change=n grade_change=n pi_pmt_change=y pi_pin_change=y \

gtimode=n gti_time=S_TIME rand_seed=7 rand_skip=0 use_pwh_mode=n \

num_event=-1 event_freq=10000 anl_verbose=-1 anl_profile=yes

<————- U000 DOhxd_gsoght_fnameJ 0 0O UOOO0O GO DO OOOOOOOOOO

Ubboo0bO00bO00000000bb00000Onxdpi OOODOOOODOODO
CALDB U O00ODOO0OO0O0O0OCOOO0OOO0OO0OCOODOO

OO0000O00000ODOO0D GRADE/ DET_TYPE O OO OO

unix% hxdgrade input_name=ae101005040hxd_0_wel_uf2.evt \
hxdgrade_psdsel_fname=CALDB \
hxdgrade_pinthres_fname=CALDB \
leapfile=CALDB \
hxdgrade_psdsel_criteria=2.1 \
read_iomode=overwrite create_name=hxdgrade.out \
time_change=n grade_change=y pi_pmt_change=n pi_pin_change=n \
gtimode=n gti_time=S_TIME use_pwh_mode=n num_event=-1 \

event_freq=10000 anl_verbose=-1 anl_profile=yes

00 0 Oael01005040hxd O_wel_uf2.evt D OO OO O

4.4.2-b select cleaned events

00 ael01005040hxd 0_wel uf2.evt 00D DDODO0ODO0O0OHXD OO0O0O000O0D0OO0O0O000700
00000 (Good Time Interval; GTI) 0000000 UOOOODET.TYPE 0DDOO0OO0O0O0O pureO
PINO GSOevent 0000000000 OUOOOOMET.-TYPE=00 GSO,10 PIN, 20 Pseudold)

"AOCU_HK_CNT3_NML_P==1",
"ANG_DIST < 1.5",

"HXD_DTRATE < 3", (GSO only)
"SAA_HXD == 0",

"T_SAA_HXD > 500",

“TN_SAA_HXD > 180",

"ELV > 5",

"COR >6",

"HXD_HV_Wn_CAL>700" (n=0,1,2,3)
"HXD_HV_Tn_CAL>700" (n=0,1,2,3)
'"0000o0oooooooo"

000000000000 00000000000000000000GC0000G00O000OO

unix% cp ../../auxil/ae101005040.mkf.gz .

unixy% gunzip ae101005040.mkf.gz (gz 00OOO0OOOOOOOODOOOOOOOOOOOOON
unix’, 1n -s ../hk/ae101005040hxd_O_tel_uf.gti.gz .

gbobogooesrc DDOOOO0OOO0DODOOOOOODODOOOOOO0O0

‘0000000
http://www.astro.isas. jaxa.jp/suzaku/process/v2changes/criteria_hxd.html
ooooooo
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unixy wget http://suzaku.gsfc.nasa.gov/docs/suzaku/analysis/pin_mkf.sel

unixy wget http://suzaku.gsfc.nasa.gov/docs/suzaku/analysis/gso_mkf.sel

OO0 xselect UOODOOODODOOPINOOOOODOODOOO
unix¥% xselect
> Enter session name >[xsel] xsel

xsel > read event

xsel > .

xsel > ael101005040hxd_0O_wel_uf2.evt <---- DO 0O OO0OO00ODOOO

xsel > select mkf @pin_mkf.sel <---- GSO 00O gso_mkf.sel OO0
xsel > . ae101005040.mkf D OO OOOOU

xsel > filter time file ae101005040hxd_O_tel_uf.gti.gz

<----J00000000000Ooooo
xsel > filter column <--—— event FITS U0 0OO0OOOO
xsel > "DET_TYPE=1:1" <---- GSO OO "DET_TYPE=0:0"
xsel > show filter <——-=-- gooooooooo
xsel > extract event
xsel > save event
xsel > ae101005040hxd_O_pinno_cl2.evt
xsel > yes
xsel > exit

OO0 Ocleaned event DO OOOUOOOPIN O GSO ODOODO °’DETNAM’ O0O0O
gooooo weL O0O0O0O0oOO0O0OO0OO0O0OO0OO0OOOO0O0OOO0O0000:0O
Oo0O0OO0000000D0(@ Gso OO value="WELL_GSO" OO O0O0O0O)
unixy fparkey fitsfile="ae101005040hxd_O_pinno_cl2.evt+0" \
value="WELL_PIN" keyword="DETNAM" comm="detector name" add=no
unixy, fparkey fitsfile="ae101005040hxd_O_pinno_cl2.evt+1" \
value="WELL_PIN" keyword="DETNAM" comm="detector name" add=no

00 Ohxdtime O OO0 TIMEDELOOOODODOO”-999” 000000000 0ODOCOCTIMEDEL = -999
00000000000 (Xronos;see §7) 0 0000000000000

unixy fparkey fitsfile="ael101005040hxd_O_pinno_cl2.evt+0" \
value="6.1E-05" keyword="TIMEDEL" \
comm="finest time resolution (time between frames)" add=no
unixy fparkey fitsfile="ael01005040hxd_O_pinno_cl2.evt+1" \
value="6.1E-05" keyword="TIMEDEL" \

comm="finest time resolution (time between frames)" add=no

00000000 00000000 Qeventcl2/ 00000 00 Oael01005040hxd-0_pinno_cl2.evt O
ae101005040hxd_0_gsono_cl2.evt O O O cleaned event 0 O O O

S00000000000000000000000000000000000
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4.4.3 GTIOOOO (Merge GTI)

0000000000000 000000000O0O00O0O0O0O0OOn0Od Non X-ray Background (NXB)
000000 0O00DO0DOD00000000n xselect OODODOOOOOODDOODOODOODOO
oooEXbOooOoOOoooooooooooooooobooboboDboo NXBOoOoooooooooo
00000000 (GI)OUO00O0O00U0OO0OU0000DO00 GTIOO3000 Extension (see §3.1)
oo OmgtimedO0O0OO0OO0OODOOOOO

unixy, mgtime \
ingtis="ae101005040hxd_0_pinno_cl2.evt+2,ae101005040hxd_O_pinnxb.evt.gz+2" \
outgti="ae101005040hxd_wel_pin.gti" merge="AND"

goooOooooooooDoOooOo GrIoooooooooooo

44.4 00000000 (Extract spectral fits)

0000000000XISO000000000000000000000 000 PI0OOOOOPIPIN
(PIN), PI.SLOW (GSO) 0 00000000000000

PINHV=400VUOOUOUOODODOOOOODOOOOPINODOODOOODOOOOOOOODOO
00000 fselet 0 O0DO0O0OO0OO0ODOO(O 44.1-d000O0O V2x0OO OPINODOODO)
¢ 2006 May 24 — 2006 Oct 3
fselect infile=ae101005040hxd_0_pinno_cl2.evt \
outfile=ae101005040hxd_0_pinno_cl2_.w123.evt \
expr="UNITID >3’
® 2006 Oct 3 —
fselect infile=ae101005040hxd_0_pinno_cl2.evt \
outfile=ae101005040hxd_0_pinno_cl2_w23.evt \
expr="UNITID>7’
O xselect OO filter column ”UNITID=8:15" 00O OO Oselect event »UNITID=8:15"0 O
O0o0o0ooooo»ooooooooooooooooo

unix¥% xselect

**% XSELECT V2.3  *x*

> Enter session name >[xsel] psri509src
(DDO00OO0DODO0O,;, DODODO000D00000 cleaned event)
(session name 00O 0O000O0OOOO0 OO0D0ODODO psrib509src OOO)

psr1509src:SUZAKU > read event
> Enter the Event file dir >[.]
> Enter Event file list >[] ae101005040hxd_O_pinno_cl2.evt

Notes: XSELECT set up for SUZAKU
Time keyword is TIME in units of s
Default timing binsize = 16.000
Setting...
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Image keywords = UNITID UNITID with binning = 1
WMAP  keywords = UNITID PIN_ID with binning = 1
Energy keyword = PI_SLOW with binning = 1

Getting Min and Max for Energy Column...
Got min and max for PI_SLOW: 0 511

could not get minimum time resolution of the data read
MJDREF = 5.1544000742870E+04 with TIMESYS = TT

Number of files read in: 1

sokoksokskkok kR kokokkkokkokk Observation Catalogle sskskskskskskokskokokskskokkkokkokok
Data Directory is: /home/terada/suzaku/ana/psr1509/060405_rev07/aaa/
HK Directory is: /home/terada/suzaku/ana/psr1509/060405_rev07/aaa/
OBJECT DATE-0BS TIME-0BS DATE-END TIME-END
1 PSR1509-58 2005-08-23 08:26:15 2005-08-24 20:37:57

(00 4.4.3000000 g1 DO0CO0O0O)
psr1509src:SUZAKU-HXD-WELL > filter time file
> Enter list of GTI files >[] ae101005040hxd_wel_pin.gti

(OOoDOooOooooooooooD
psr1509src:SUZAKU-HXD-WELL > show filter
*%% SELECTIONS *x*
NONE
*x% FILTERS %
Fits timing files have been read from:
ae101005040hxd_wel_pin.gti

(Ooooooooooo)
psr1509src:SUZAKU-HXD-WELL > extract curve
extractor v4.61 28 Nov 2005
No image X-axis TCRPX, set to
No image Y-axis TCRPX, set to
No image X-axis TCRVL, set to
No image Y-axis TCRVL, set to

= O O O O

No image X-axis TCDLT, set to
No image Y-axis TCDLT, set to 1

Doing file: /home/terada/suzaku/ana/psr1509/060405_rev07/aaa/evt/ae20050823_0826_2038_hxd_wel_pin_cl.e
100% completed

Total Good Bad: Region Time Phase Grade Cut

50788 50788 0 0 0 0 0
Grand Total Good Bad: Region Time Phase Grade Cut

50788 50788 0 0 0 0 0
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in 44581. seconds

Fits light curve has 50788 counts for 1.139 counts/sec
Thresholding removed significant counts

Try exposure=0.0 on the extract command in xselect

or lcthresh=0.0 if running extractor stand-alone
Thresholding removed more than half the bins

Try exposure=0.0 on the extract command in xselect

or lcthresh=0.0 if running extractor stand-alone
psr1509src:SUZAKU-HXD-WELL > save cur

> Give output file name >[psr1509_pin_evtb] psr1509_pin_evtb
> File already exists, overwrite it? >[yes]
Wrote FITS light curve to file psr1509_pin_evtb.lc

(DOoooooooooooooooo)
psr1509src:SUZAKU-HXD-WELL > set PHANAME PI_PIN
Getting Min and Max for Energy Column...
Got min and max for PI_PIN: 0 255
(GSO U000 set PHANAME PI_SLOWD O)

(HEADAS 6.10000)

psr1509src:SUZAKU-HXD-WELL > extract spec
extractor v4.61 28 Nov 2005
No image X-axis TCRPX, set to
No image Y-axis TCRPX, set to
No image X-axis TCRVL, set to
No image Y-axis TCRVL, set to
No image X-axis TCDLT, set to

= =, O O O O

No image Y-axis TCDLT, set to
No wmap X-axis TCRPX, set to
No wmap Y-axis TCRPX, set to
No wmap X-axis TCRVL, set to
No wmap Y-axis TCRVL, set to

= O O O O

No wmap X-axis TCDLT, set to
No wmap Y-axis TCDLT, set to 1

Doing file: /home/terada/suzaku/ana/psr1509/060405_rev07/aaa/evt/ael101005040hxd_O_pinno_cl2.evt
100% completed

Total Good Bad: Region Time Phase Grade Cut
50788 50788 0 0 0 0 0
Grand Total Good Bad: Region Time Phase Grade Cut
50788 50788 0 0 0 0 0
in 44581. seconds
Spectrum has 50788 counts for 1.139 counts/sec

. written the PHA data Extension
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psr1509src:SUZAKU-HXD-WELL > save spec

> Give output file name >[psr1509_pin_evtb]
> File already exists, overwrite it? >[yes]
Wrote spectrum to psr1509_pin_evtb.pha
psr1509src:SUZAKU-HXD-WELL > exit

> Save this session? >[no]

00 00 OGSO event, PIN background, GSO background OO OO 000 400000000 OPIfile
gogooooao

psr1509_gso_evtb.pha
psr1509_pin_evtb.pha
psr1509_gso_bgdb.pha
psr1509_pin_bgdb.pha

gooboooogo

4.4.5 00000000 (Dead time correction)

0000000000 (dead time) 00000000000 XOOOOOOOOOOOOOOOOOO
000o0ooO0ooooHXDODOODODOOOO0DDOOOoDODDOOoOOoOoDOOoooooooooooo
0000000000000 0000000000000 (pseudoevent) 0000000 DOOOODODO
o0o0DoO0ooO00000DoOO00OoDODODDO0000D00000 00000 ooOOoo0oODOoOOOO0
O00000ooooooDoDoOo0DOO00000ooD0o000oooODo0ooooooooOooOooDoOOgon
000000000000 00ODead time 0000000000000 00000D0O00O0OOOY0PI
file O Exposure 0 00 O0000O0ODO

000000000000 hxddtcor 0 000 PIfile 0000 OOPIN Background 00000 0000
00 dead time 0000000000 O0D0ODOOO0O Odead time D00 00000000 OO Odead time
OD00D0O0O0O NXBevent UOODOOOOOODODDOO WWWpageOOOOODOOOOODOOOOOO
ooooog

unix¥% cp psri509_gso_evtb.pha psri1509_gso_evtb_dtcor.pha
unix’, hxddtcor event_fname="ae101005040hxd_0_wel_uf2.evt" \
pi_fname="psr1509_gso_evtb_dtcor.pha" \

save_pseudo=no chatter=2

unix% cp psri509_pin_evtb.pha psr1509_pin_evtb_dtcor.pha
unixy hxddtcor event_fname="ae101005040hxd_O_wel_uf2.evt" \
pi_fname="psr1509_pin_evtb_dtcor.pha" \

save_pseudo=no chatter=2

Version 2.0 000 OPseudoevent 0 00000000 0O0OD0ODOOOODODOOOOODOO
event_fname="ae101005040hxd 0_wel_uf2.evt”
ooooo
event_fname="ae101005040hxd _0_pse_cl.evt.gz”
gooooooKoooo

9hxddtcor 00 000 0000000000000 00O000OGRADEDDND event 0000000000000 EXPOSURE
O0OO0O0O0OO0OOODET.TYPE =200000000 Pseudo event FITS (aeYYYYMMDDhxd 0O_pse_cl.evt.gz) 0 DO OO UFF
00 Pseudo event 00000000000 OOcleaned criteria (see §4.4.2-b) D00 OO0 Pseudo event 000 O
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HEADAS version 6.1.3 000000 O hxddtcor0 OO OO pifile, event file 00000000000
O000O Qeventuf/ 00 ufevent 00000000 0OOOOOO
ae101005040hxd_1_wel_uf.evt
ae101005040hxd_2_wel_uf.evt
ae101005040hxd_3_wel_uf.evt
0000 Oael01005040-uflist 00 0000000000000 OOOOOOOODO
unix% hxddtcor event_fname="@ae101005040_uf.list” \
pi-fname="psr1509_gso_evtb_dtcor.pha” \
save_pseudo=no chatter=2
O00O0 OooOo uoffle00000OO0OCOCOO

OO0 hxddtcor 0O0ODOO0O ’chatter’ 00 0O0000D0OOCOO0OCDODOOOODOOCOOOODODOO
O00%000dead time 0000 00000000000 OD0DOO000O00ODOO00OOOOOOOOOO
OO0 5% 000000

000000000000 Ofkeyprint 0 EXPOSUREOOOOOOODOOOOODOCOOOO

unix¥% fkeyprint infile="psr1509_gso_evtb.pha" keynam="EXPOSURE"
# FILE: psr1509_gso_evtb.pha

# KEYNAME: EXPOSURE

# EXTENSION: 0

EXPOSURE= 4.448161003002524E+04 / Exposure time

# EXTENSION: 1

EXPOSURE= 4.448161003002524E+04 / Exposure time

# EXTENSION: 2

EXPOSURE= 4.448161003002524E+04 / Exposure time
hxdfaq/hxd_dtcor_lc.html

unixy% fkeyprint infile="psr1509_gso_evtb_dtcor.pha" keynam="EXPOSURE"
# FILE: psr1509_gso_evtb_dtcor.pha

# KEYNAME: EXPOSURE

# EXTENSION: 0
EXPOSURE= 42773.250000 / Exposure time
# EXTENSION: 1
EXPOSURE= 42773.250000 / Exposure time
# EXTENSION: 2
EXPOSURE= 42773.250000 / Exposure time

O000OO00O0Olvetimed 962% 00000000000000O0OO

(C0)

HXD O event FITS 00O lcurve (see section7) 00 0000000000000 O0O0O0OOO0OOO
o0o0o0oO0oo0O0ooO0o0oO0o0o0ooO0o0O0oOoO0oO0oOO0O0O0O0OO0OO0OO0O0O0OOoOoOoooooooao
0000000000000 0000000000000000000D00O000D0O00000

1. event_uf/aeXXXXXXXXhxd 0_wel_uf.evt.gz 0 0 Pseudo event 0 0000

000 hxddtcor O save_pseud=yes 0000000000000
2. Pseudo event O Clean 000 criteria 000 00000 00O (fselect)

O version 2.x 00 aeYYYYMMDDhxd O_pseclevt.gz OO 0O Ostep-2 0O O0O0OOOOOOODO
3. Pseudo 0000000000000 025Hz0 Pseudoevent OO0 O0OOODODO
Pusedo0 /4000000000000
4. 000000000000 O(Pusedo/4.0) 00000000 OODOOODO

000000000000 000000000OO0OHEXDO FAQUOODO
http://www.astro.isas.jaxa.jp/suzaku/analysis/hxd/hxdfaq/hxd_dtcor_lc.html
oooOoooooo
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44.6 PINOOOOOOOOOOODOOOO (Scale down of PIN BGD flux)

PINOOOOOOOUOOOOOOOOOOOOUOOOODOODOODODOOI00D0 lixdOOQoOoOOd
O00000pooOooooooOoDD BGD O PlIfileO Exposure d 100000BGD O fluxO 0.1 0
O000000D0CO00DDDOO fparkkeyOOOOOOO

unix’, cp psr1509_pin_bgdb_dtcor.pha psri1509_pin_bgdb_expcor.pha
unixy% fkeyprint infile="psr1509_pin_bgdb_expcor.pha" keynam="EXPOSURE"
# FILE: psr1509_pin_bgdb_expcor.pha

# KEYNAME: EXPOSURE

# EXTENSION: 0

EXPOSURE= 4.448161003002524E+04 / Exposure time

# EXTENSION: 1

EXPOSURE= 4.448161003002524E+04 / Exposure time

# EXTENSION: 2

EXPOSURE= 4.448161003002524E+04 / Exposure time

unixy fparkey

Keyword value[] 4.448161003002524E+05

Name of FITS file and [ext#][] psr1509_pin_bgdb_expcor.pha+0
Keyword name [EXPOSURE]

unixy fparkey

Keyword value[] 4.448161003002524E+05

Name of FITS file and [ext#] [] psr1509_pin_bgdb_expcor.pha+l
Keyword name [EXPOSURE]

unixy% fparkey

Keyword value[] 4.448161003002524E+05

Name of FITS file and [ext#][] psr1509_pin_bgdb_expcor.pha+2
Keyword name [EXPOSURE]

4.4.7 000000 OOO! (Let’s enjoy spectral analyses!)

D000 xspecO0 000 PIfile0000DOO00O00O0O08O0DO00OOOODOODOO
GSOOO00D0O0O0ODOO0OO0000 NXBmodelOOOOOOOOODOODOOOODODODOODODODOO
goooon

unix’, grppha ae101005040hxd_gsono_cl2.pha ae101005040hxd_gsono_cl2bin.pha
GRPPHA[] group O 24 25 25 26 2 27 28 2 29 31 3 32 35 4 36 38 3

GRPPHA[] group 39 42 4 43 46 4 47 51 5 52 56 5 57 62 6

GRPPHA[] group 63 68 6 69 756 7 76 83 8 84 91 8 92 100 9

GRPPHA[] group 101 110 10 111 121 11 122 134 13 135 147 13 148 162 15
GRPPHA[] group 163 178 16 179 196 18 197 216 20 217 238 22 239 262 24
GRPPHA[] group 263 288 26 289 317 29 318 349 32 350 384 35 385 422 38
GRPPHA[] group 423 465 43 466 511 46

GRPPHA[] exit
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4.5 0000000000 O0DOOODOOO0O0O0O (Further Analysis)

cleaned event 0 0000000000 screening0 00000000000 OCODODOOOOXSELECTO
00000000000 0XXX/eventuf/ (XXX=XIS, HXD) 00000 event fileOO OO0 screening
goooo

4.5.1 (XIS/HXD) SAA, ELV, CORODO hkO0OO0O screening (Screening with
HK data (SAA, ELV, COR etc.))

XIS 000 (XIS case)

SAA,ELVOD0 0000 O auxil/ae001122330.mkf 0 D00 00000000000 gunzipO0 OO0 OO
XSELECT OO O

xsel:SUZAKU-XISO-STANDARD > select mkf "ELV>5 && DYE_ELV>20 && SAA==0 && T_SAA>436"
(mkf fileOO OO OO ODODOOODOODODOOODOOOOO)

xsel:SUZAKU-XISO-STANDARD > extract event

xsel:SUZAKU-XISO-STANDARD > save event

O000O0 Ocleaned event 0 0 00 0O datareduction0 00000000000 OO
ELVODYEELVOCORUOUOOOOOOOOOOOOOOOOOOOOOODODOOOOOoOoooooOo
go0o00oo0oo0ooooooooooononoon

HXD 000 (HXD case)

HXDOOOOOODODDDODOOOOOOs42000000000000000000cCcO0RO0OO
OO00OD00000000OEvent 0000000 OObackground 000000000000 DOODOCOOOO
gooan
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4.5.2 (XIS/HXD) temeletry saturation] screening (Screenings with teleme-
try saturation time)

XIS 000 (XIS case)

XISOOooOOoooOoOoOoooOoUoUOooOoOOoOoOoOOO0O datarate 000000000 Otelemetry
saturation0 00000000000 OOCODOOXISOOOODODO telemetry limit 000000000
0000000000000 00000 Osaturation 0000000000 CCD O Segment 00000
ooooooooooooo

XISOOOOO telemetry saturation 0 00 0000000000000 GTIOODOMO XI1ISOO
0000000000000 00000D00000 event fileD 00000000000 edit moded GTI
000000000000 000000000000000O0XSELECTOO O

xsel:SUZAKU-XISO-STANDARD > filter time file gti_xis0_3x3.txt
xsel :SUZAKU-XISO-STANDARD > extract event
xsel:SUZAKU-XISO-STANDARD > save event

OO0gtifileOOOOOOOOOOOOOOOOO

HXD 000 (HXD case)

HXDOOOHXDHKfileOOOOOODO OO OOOOOOOOCOOOOODOOOOO hadgtigen0 00O O
OoOOoooogooooo Ggricooooood

hxdgtigen hk_dir="./hk" hk_file="ae100006010hxd_0.hk’" \
gti_fname="ae100006010hxd_O_tlm.gti"

000000000000 0O0Oxselect OO0 OOOOOOOM
xsel > filter time file ae100006010hxd_O_tlm.gti

OO0Odefault O cleaned event 00 00000000 O0O0OCOOOO0OOOCOOOOO

102006/08/01 000000000 (0000 000000 homepage)d
http://www-cr.scphys.kyoto-u.ac.jp/member/hiroya/xis/gtifile.html
HPIN HV 400V D0 000 OHEADS v6.1.3 000000 0 hxdgtigen 000000
./hxdgtigen hk_dir="./” hk_file="ae101005040hxd_0.hk.gz” \
gti_fname="hxdgtigen.gti” WPU="0123"
ooooooo wpUuOOOoOooOoOOoOOOOOOO

41



4.5.3 (XIS) cleansis 0 O O screening (Screenings with cleansis command)

XIS O event file 00 00O hot pixel O flickering pixel 0 0 0 0O 00 00O O Oupdate version O cleansis
gooooooboa

unixy% punlearn cleansis

unix% cleansis chipcol=SEGMENT

CLEANSIS_V1.7

Name of SIS file to be cleaned (input)[] ae001122330xi0_0_5x5n000a_cl.evt
Name for cleaned event file (output) [] ae001122330xi0_0_5x5n000a_cl2.evt
Poisson clean cell size (odd integer > 1; e.g. 5)[5]

Log Poisson probability threshold (e.g. -5.3)[-5.3]

Zero background threshold ( > )[3]

Minimum PHA value for clean (inclusive) [0]

Maximum PHA value for clean (inclusive) [4095]

000 ae001122330xi0-0_-5x51000acl2.evt 0 00000 hot pixel 00 000000 event file D 0000

4.54 (HXD) 000000 NXB model 00000 (Check NXB model with
earth occulted data)

000000000000 0Cosmic X-ray Background (CXB) O 00000 Signal 00 0O Non X-ray
Background (NXB) 0 OO OOOUOOOO0OOOO0OOOODO0OOOO0OOOOOOOOHXDOOOOOOO
0000 NXBmodel OOOODOOOOOODOOOOO

OO000D000QOO Ounscreened event FITSO OO O Oxselect 00 O0O0O0O0OO00OOOODOOCOOODO

xsel > read event
xsel > ./
xsel > ae101005040hxd_O_wel_uf2.evt

xsel > read hk

xsel > .

xsel > ../../auxil/ae101005040.mkf .gz
xsel > yes

xsel > select hk

xsel > ELV<-5 && COR>8 && SAA_HXD == 0 && T_SAA_HXD > 500 && ANG_DIST < 1.5 && HXD_DTRATE < 3
&& AOCU_HK_CNT3_NML_P==1 && HXD_HV_WO_CAL>700 && HXD_HV_TO_CAL>700 && HXD_HV_W1_CAL>700 &&
HXD_HV_T1_CAL>700 && HXD_HV_W2_CAL>700 && HXD_HV_T2_CAL>700 && HXD_HV_W3_CAL>700

&& HXD_HV_T3_CAL>700

xsel > extract events

xsel > save event ae101005040hxd_wel_pin_nxb.evt

xsel > exit

00000044300000000000000NXBEvent 000000000 O0O0OODO GTIOO
00000000 NXBmodel 0 OOOO0O0D0OO0O0DDDDODODOO
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050 XSELECT

XSELECT O ODevent 0 00000000000 OO0OOOOOOOODOOOOOOODODODOOODOODO
Oo00ooO0ooo0ooooooo0ooooooo0ooooooooooooooOoOogng FTooLs
00000000000 DO0DO0OXSELECTOOOODOODOOOO 400000000

e JOODOO event FITSOOODODO Observation Catalogue 0 000 0O O

e GTI(Good Time Interval) 0000 000 0000000000000 OOOOOOOOOOOO
goo

e 00 OO event FITSOOODOOOODO (GTI, PHA, region, grade 00 ) 000 OO
e JIIUOOODODO eventD DD UODODODODDUOOOO DODDOODODOODDOOODOODOO

0000000000 000000000000 XSELECTOOOOOOODODODODOOO0O00O OXSELECT
0000000000 cleaned event file 0000000000000 000D00OO0OO (XISOO) O
0o0o00o00ooUoooO0oOoooOoOoOooooUooooo

XSELECTOOOOOOOOOOOoOOOOoOoOODoOoOoDOOooDO

http://heasarc.gsfc.nasa.gov/docs/software/lheasoft/ftools/xselect/xselect.html
O00OshelDODDOOOOOO

$ fhelp xselect
0000 XSELECT OO
xsel> help 7

000000DO000000D00OD00DO0000DDbOO0O00 XSELECT Version 2300000000

5.1 0000 (Initial Settings)
5.1.1 XSELECT 00000 (Start XSELECT)

ooooooooo
$ xselect

OO0O000O0OXSELECTOOOOOOOOOOOO0OOO0O0Oo0oooooooooo

*% XSELECT V2.3  *x*

> Enter session name >[xsell]

000000000 session name 0 OXSELECT O OOOOOOOOOOOOOOOOOOOOOOO
000000000000 XSELECTOOOOOOOOOOOOOsession0 0000000 OOOOOO
gobooobooooooooooboboooboboooooo

0000 GCSRC1(OOOO)OOoooooooo
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> Enter session name >[xsel] GC_SRC1

O0O0OO0OOXSELECTOOOOOOOOOOO[|]b00O0O000oU0oo0ooooooooooooo
ooo

GC_SRC1:SUZAKU >

5.1.2 event file 00000 (Read event files)
0000000000000 eventfileDODODODOOOODOOODOODOO

GC_SRC1:SUZAKU > read event ael100027010xi0_0_3x3n000_cl.evt
> Enter the Event file dir >[./] ./

gbooboobobooobooooobooboobobobooono

Notes: XSELECT set up for SUZAKU

Time keyword is TIME in units of s

Default timing binsize =  16.000
Setting...

Image keywords = Y with binning =
WMAP  keywords =X Y with binning =
Energy keyword = PI with binning =

Getting Min and Max for Energy Column...
Got min and max for PI: 0 4095

Got the minimum time resolution of the read data: 8.0000
MJDREF = 5.1544000742870E+04 with TIMESYS = TT

Number of files read in: 1

*okkkkokkokkokkkkkkokkokkk Observation Catalogue *ikskokskoksokskoksokskokkokskkk

Data Directory is: /YOUR_ANALYSIS_DIRECTORY/xis/
HK Directory is: /YOUR_ANALYSIS_DIRECTORY/xis/

OBJECT DATE-0BS TIME-0BS DATE-END TIME-END EDITMODE
1 GC_SRC1 2005-09-23 07:16:30 2005-09-24 10:39:58 3x3

b0 event D0 000000000000 0O0O000 ODODODOO0OO 20000000000DDOO
OO0O0OD0D00OD0 3x3moded bxbmode 0 XISOOOOOODODOOOOODOOOOOOOOOOOOO
gooano

GC_SRC1:SUZAKU > read event "ael100027010xi0_0_3x3n000_cl.evt
2e100027010xi0_0_5x5n000_cl.evt ae100037040xi0_0_3x3n000_cl.evt
2e100037040xi0_0_5x5n000_cl.evt"

000000 event 00000000 D0ODOO0 (DOO0O evtlis)D000D00O0O0ODOOODOOOODO
goboobobogd
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GC_SRC1:SUZAKU > read event "Qevt.lis"

OO00000000D0 evtlisO0OOOOOOO

$ cat evt.lis

2e100027010x10_0_3x3n000_cl.
2e100027010xi0_0_5x5n000_cl.
2e100037040x10_0_3x3n000_c1.
2e100037040x10_0_5x5n000_cl.

0000000 INSTRUMENT O event files 0000000000000 OOOOOOOOO

evt
evt
evt

evt

5.1.3 XSELECT 0000000 (Variables in XSELECT)
XSELECTODOOOOODOOOOOoDOoOoOOoOoO

GC_SRC1:SUZAKU > set

BINSIZE -—>

DATA*DIR -=>

DATAMODE -—>

DEVICE --> set the
DUMPCAT --> set
IMAGE --> set the
INSTRUMENT --> set the
MISSION --> set the
MKFDIR --> set the
0OBSDIR --> set the
PHAREBIN --> set the
PAGEWIDTH --> set the
PHANAME --> set the
QUIT --> quit set
WMAPNAME -—>
WMAPBINSIZE -=>
XYBINSIZE -=>

XYNAME -—>

XYCENTER -=>

XYSIZE -=>

set the binsize for light curves
set the data directory
setup Xselect for particular data modes

plot device

make obscat to display or not

coordinates for the image to sky or det.
instrument name

mission name

directory for the MKF file

observation catalogue directory (default is pwd

pha bin size
pagewidth for show commands
column name for PHA

set the column for the WMAP

set the bin size for the weighted map
set the bin size for the image

sets the column for images

set the center for the image

sets the size of the image

uboboooooooobooooboooobooboboboboobon

BINSIZE
INSTRUMENT
PHAREBIN
XYNAME

000000000 binsizedO OO secOdefaultd 16.00
0000000 D000 Xiso, XIsi, XIsS2, XIS3 OOO HXD ODOODOOO
000000000000 vpin 0000 Odefault O 10

00000000XYD ODOOOOODETX DETY DOODOOODO

0000000 default O X YO

XYBINSIZE

Uoo0dobd vin O0OOO0OO0OCDOO0OOOO00 pixelOdefault O 80

gooobooooboooobobooobogon

GC_SRC1:SUZAKU-XISO-STANDARD > show status

obooooooooood

*k*k MISSION ***

SUZAKU NONE XISO STANDARD
Time keyword is TIME

in units of s

Default timing binsize = 16.000 « BINSIZE
Minimum timing resolution: 8.0000
Energy keyword is PI with binning 1 «~ PHAREBIN
Max and min for PI 0 4095

Image keywords = DETX DETY with binning = 8 «

WMAP keywords = X Y with binning = 8
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0000 defaut OO0 O0O0O0DOOODOOOOO0ODOOOOOOOOO
GC_SRC1:SUZAKU > set binsize 64.0

O00 XISOO sensor 0000000000000 DOO0OOCOODOOCOODODOOOOOOODDOOO
gbooooboooooboobboooooobbooooooobogo

GC_SRC1:SUZAKU > set xyname DETX DETY

5.2 000000000 (Generate Light Curves)

events file 0 00 0000000000000 OO0OOOOOCOOOOOOOOOOOOOOOOOOO
gbbooboobooooobooooooboboOoooOooooooooooooobobooboOooooboOona
goooooooocooboobOoOo0obo00ogpooooooooOoOoDOoDOoODoOOoXIsSsooooooo
oooooo

5.2.1 000000000 (Extract light curves)
0000000000000 extract 0000'0000D0

GC_SRC1:SUZAKU-XISO-STANDARD > extract curve

(OO
Total Good Bad: Region Time Phase Grade Cut
126063 126063 0 0 0 0 0
Grand Total Good Bad: Region Time Phase Grade Cut
126063 126063 0 0 0 0 0
in 37052. seconds
Fits light curve has 126063 counts for 3.402 counts/sec

O0o00O0O0Oo0oO0U0OoOoOOoOOO00OO0O00Odn GeoddODOOOODDOODDOOOOCODO
gobogboodobideent DO0OODOODDOODOOOOOOOOO0OO0DOOO0ODOOOOOODOO

GC_SRC1:SUZAKU-XISO-STANDARD > plot curve

ooooo0g gdpO0O00D0ODOOOOOOOOCOOOOOOOOOODOOODOODODOODOOOO
00000000000 (sec)D00D0O00ODODODO (counts/s)D0000000OO0O0OOOOOOOO
O000000O0Ocleanedevent 0000000000000 SAAD OOODOOOODOODODOOOOOO
gobooooo

5.2.2 00000000000 (Filter energy bands)

Oo0oooooDooO0oooo0oDboOb PIDDOOO
PlO00D0DOOOOO0OO0ODODOODOOOOODOOOOOOODOO

XIS: E = 3.65P1 [eV]
HXD-PIN: E = 0.375(PLPIN + 1.0) [keV]
HXD-GSO: E = 2(PLSLOW + 0.5) [keV]
000 XISO 2.0-60keVOIOO000O00000 event 0000000000000000000

10 bin 0000 Oextract is the new name for the old bin command. (000000000)
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xsel:SUZAKU-XISO-STANDARD > filter pha_cutoff 547 1644

Plchannel OO0O00O000O0DOO000O0OOD200000000000000000C0 0O PI channel O
OO0D00D0O000DODOO0O0000 OHXD-PINDO 15-40keV 0 40-70keV O OOODOOODOOOOO
gooboooooooooon

filter pha_cutoff 40 106
filter pha_cutoff 107 186

googao

filter pha_cutoff 40 107
filter pha_cutoff 108 186

000000 200000000000 Plchanne(DOOOOO 107ch)0000000OPI=107000
goooooboOoOoooooOOobOOOO0OOOOODO00OOO0O0OOO0OO0O00 1chOO0DO0O HXD
obOooooooboooooood

fiter DO0DOOOOOODOO

claer pha_cutoff

gogoo

5.2.3 00000000000 (Filter time regions)
XSELECTOOUOOOUOOOUOOOOOOOOOOOODOOOD eeventDOOOOOOOODODO

(1) CURSOR --> J0000o0oooooooooo
(2) FILE --> GTIJO00UD0O0ODOO0OD00ODOD
(3) MID -=> MJD time OOD

(4) scc --> SpaceCraft time 00O

(6) UT -=> UT 0gdQo

0000 (1)00OU00O0OU000O0OO0O0OO0Oextract carve 00000000000 COOOOOOOCOOO
oooo

GC_SRC1:SUZAKU-XISO-STANDARD > filter time cursor

0000000 dp 00000000000000000000000000000000000000
qdp0 00000

PLT> quit

000000000000000000000000000000000000000000000000
0000000 Ostart time 00 0000000000000 0000000O0O0O0O00O0O00O0O0000
00000 end time 00 0000000000000 Ostartend time 10 0000000000000
000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000
0000000 start /end time 0 0000000000000 % 0000000000000000
00000000000 D00000000000000000

“p? qdp 00 0ODOD0ODO0

“» 00000000000000000000 XSELECTOOOOOOOOO

“ 000000000000000000 XSELECTOOOOOOOOO

“" 0 XSELECTOODOOODOOOOOD extract 000 0000000000000000O00000
000000000000000000000000000000000 GC-SRCI_cursor_gti001.xsl O
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000000000000 (GCSRC1 0000000000000 O)OXSELECTOODOOO0OOOO
goboodboooobobooobboooooboboboooboboobboobobbooooooboo
ooooobooooobbobooooobond

GC_SRC1:SUZAKU-XISO-STANDARD > save time cursor good <-- FITS 000 OO
GC_SRC1:SUZAKU-XISO-STANDARD > save goodtime good <-- ASCII O0OOD0OO

0000 good.curs_gti (FITS)O good.gti (ASCII) 0000 0000000000000000000O0O
0o

GC_SRC1:SUZAKU-XISO-STANDARD > filter time file good.gti

OO0oooODO GTIODODO00C0DOOO000O0OOOOO0DOO0000DOODOOODb0OO0On cleard O
gd

GC_SRC1:SUZAKU-XISO-STANDARD > clear time cursor
0000GTIOOOOOO0O0O0o0OoOoooooa
GC_SRC1:SUZAKU-XISO-STANDARD > clear time file good.gti

000000 clearDOODO

5.2.4 00000000O0O0O0O0O (Save light curves)
0000000000000 0O00000 FITSOODOOOOOOoaO
GC_SRC1:SUZAKU-XISO-STANDARD > save curve lc_xis0_3x3.fits

gboobobooooooboooooboooooOooobObooooboooboboboooooobboobooooon
OO000o0ODOO000O0D0O0O00d gdpd0gopoOOOoOoOoOoOO

GC_SRC1:SUZAKU-XISO-STANDARD > plot curve
PLT> wdata lc_xis0_3x3
PLT> whead lc_xis0_3x3

0000 Olexis0-3x3.qdp 0 lexis03x3.pco0 0000 OO0
PLT> wenviron lc_xis0_3x3

goooooooboobobogd

5.3 XIS OOOOOOO (Generate XIS Images)

0000 XISoOoooooooooooooooooooooooooooooooooooooo
XYNAMEOXYBINSIZE 0 200000

5.3.1 0000000000 O0OCOOOO0O0OOO0O (Filter time regions/energy bands)

gboooboooboobooooboooooooooobooooooobooooooobooooooon
gooobooooboooooboooo
gooooDOO0o0000OO0O00oDOOo0oDOo0oO0O0 GrIoboooooooo
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xsel:SUZAKU-XISO-STANDARD > filter time file good.gti

goooooooboooooooboboobobooboooboooooDbboboDD PIODOOOOOOO
o0o0O0o0oDOoOPID OO0O0O0DOOOOOO0O00O 52200000000 20-6.0keVOOODODOO
gbobooobobbobbooooooooooo

xsel:SUZAKU-XISO-STANDARD > filter pha_cutoff 547 1643

5.3.2 0000000000 (Extract/save images)
gogbodbooobbboobobobboooobbbboobobboooobo

GC_SRC1:SUZAKU-XISO-STANDARD > extract image

(OO
Total Good Bad: Region Time Phase Grade Cut
126063 84548 0 164 0 0 41351
Grand Total Good Bad: Region Time Phase Grade Cut
126063 84548 0 164 0 0 41351
in 36936. seconds
Image has 84548 counts for 2.289 counts/sec

Time, Ct 000000 O00O0OOOO0OO0O0OOO0OOOOOOOOOOOOOOOOOOOOOOOOO
ooooooobooooboooooooo
ooo

xsel:SUZAKU-XISO-STANDARD > saoimage

0000 ds90000000000000000000000000ds9 00000000 O 60 (ds9)
goooooogo

XSELECT O default 000000000 (X,Y)OOOOODOOOOODODOOOOOOOO XYOO
0000 (RA,Dec) J0DDODOUOODDDODOODOO0OOO binO0O0O (xybinsize) O default O 1bin =
Spixels 000000 OOO0DOOOO 05130000000 set000000DOOO0O0ODOOO

xsel:SUZAKU-XISO-STANDARD > save image 2060_8bin_sky.fits

oo0ooooodo FITSO000OO0O0OO0OO0O00oOooooOo0o0ooooooDoooooooooDOoo
obogoogo

54 00000000 (Generate Spectra)

5.4.1 00000O00OOOOO0O (XIS) (Regions in extracting spectra)

XISOOOOoOODODOOOOoOOoOOOOOOoOoOoOoOoDbO regionfile000000O0O0ODOO
ooooooooon

1. 00 0 53100000000 extractimage 0000000000 ds9 0 O0OODOODOOOO
532000000000 imageFITSO ds9O00O0ODOODOO

2.ds9 0000000000000 0O00O0 regionfile0000O00ds90 00000 6000000
000000 OregionfileD format 0000000 O 63300000000000O
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3.2. 00000 region file d xselect 0 00 O O Oregion file 00 src.reg 0 O

GC_SRC1:SUZAKU-XISO-STANDARD > filter region src.reg

OO000000O00C0O0D0O0OODOD0OO0DODOODO Oregion file 00000bn OOOOOO0ODOO
XSELECT 0 XYNAMEOXYBINSIZEO OO OOOOOOODOOOODOO

goooobobobooobbooboobobbobbbobbd

GC_SRC1:SUZAKU-XISO-STANDARD > extract image

GC_SRC1:SUZAKU-XISO-STANDARD > saoimage

goooooboobobbbod

5.4.2 00000000000 (Extract/save spectra)
gooooobooogooog

GC_SRC1:SUZAKU-XISO > extract spec
oooooboooooooo

GC_SRC1:SUZAKU-XISO-STANDARD > plot spec

g000000O0C0C0DO0O000 XSELECTOODODOOOOOOOODOOoOOoDoDooOoDODO XSPECOO
gbobobooobooooooobboobon

GC_SRC1:SUZAKU-XISO-STANDARD > save spec src.pha

O0000OPIfile00D0O0OO00OD0O0O0OOOO00ODOOODO Joutput 0ODOOO0ODO binODOOOOOODO
000000000 binning 0 XSELECT OOOO grppha 000 FTOOLSOOOOOOOOOOCODO
gboobboobdg noOoOOoOO

> Group ( or rebin ) the spectra before outputting? >[no] no

Wrote spectrum to src.pha

grppha 00O O0O0OD0OOCD 800O00O0ODOOOO

5,5 0000000000 (Tips)

5.5.1 event file 00O (Extract filtered event files)

OO00000D0O0O0O00O000n0 eventfile0OOO0OOOOO0OCOCOOOODOOOOOOOOOOOOO
goboooboooboooobg

GC_SRC1:SUZAKU-XISO-STANDARD > extract events
Oeventfile 0OOO0OOOOOODODOO

GC_SRC1:SUZAKU-XISO-STANDARD > save event filtered_evt.fits

> Use filtered events as input data file 7 >[yes]

O00000D000 yesOOOODOOODOOUODOUODOOODOODO event fileO OO event fileOO 0O
goooooooon
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5.5.2 000 0000000000000000000O (Extract light curves, images,
and spectra)

GC_SRC1:SUZAKU-XISO-STANDARD > extract all

gogobooobooooooobbooboboboooooobooooobo sboooboboooobboOoo
00000000 (000 400000000)0

5.5.3 0000000000 (Using shell commands)
XSELECTOOOOOOOOODDOOOO0O0O0O000$4+0000000 000000000000
GC_SRC1:SUZAKU > $1s

gboboooooboOoooboooboboooooooooooo
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060 ds9

ds900OFITSOOOODO binary table 0000000000000 OOOOO0OOOO0OOOODOOO
O00000o00o0O000oO00000o0Ooo0O0000mOooDOoo00o0O0b0DOObD ds900O0OO
oooo0oDOoDOds900b000ObO0oooon

http://hea-www.harvard.edu/RD/ds9/
ooooooooo

6.1 ds90 00000 (What can ds9 do ?)

ds900000000000D0DO000000

1. FITSOOOOODO
event FITS, image FITSO 0O O0O0O0O0O0OO0OO0OOOOCOOUOOOOOOOOO O Olinear/log
go0oooOoooooooUOooOoOoOOOO0ODOODO0ODODO00D00O00OO00oDOooOOooOoDOon
000000 ps,jpeg00000DO0ODOODO

2. 00O (region) JOOOO
000000000 000000 (region file)DO00O00O0ODOOO

6.2 ds90 window (Window of ds9)

ds90 000 6100000000000 DOOCO0O0OODO0O0OOOO0O0 mainwindowOOODODODO
gboboooboooooooobobooooobbobobooooobbooobobooobobooooon
gboooooobooboobooooooooobooboboOoobooboooobooboOonbOOon

|

0 6.1: ds9 0 windowO



6.3 ds9 0000000 (how to use ds9)

6.3.1 ds90 00000 (Start up ds9)
ds900o0o0ooooo

$ ds9 (infile)

gooooooo

$ ds9

gooOd0D0flle - open D000 O00OO0DOCOOIfileD 00000000 OInfileDD0OO0O00O00O Oevent
FITSOOO image FITSOO OO

6.3.2 00000O00O0000O0O0O (Adjusting images as you like)

1. binning (event file DO 00 0)

OO000000 eventfile0 00000000000 binming0 000000000000 O00OOOO
0000000000000 binmingDOOODODOO

Bin - block xx

0000000000 000000 xxbinOOO binnmingOOOOOODODOO 6200 32bin00
000000 6200000000000 Osmooth0000D0O0ODODOOODOOODODO bin sizeO
smoothing 0 0 00 O smoothing 0 O 0 O Oboxcar, tophat, gaussian0 0 0000000 620000
0000 gaussianJ smoothingd OO0 0000

OO00ds90 00000 default 00O 1024x1024 pixel OO0 000000 CCOOO0O binningd O OO
gboooooogooboobod

Bin - 4096x4096

gbobooooboooooboooooo

0 6.2: 0: binmingD ODOOO0OO0000:32bin000000000: 000 gaussiand smoothingd O
ooo

2. zoom in, zoom out (0 0

000 zoom in, out 0 0O OO0
Zoom - (in or out)
O0o0o0oo0o0oOoooon
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3. scaling0 00O
O00000000OOscalingOOOO

Scale — (linear)

O0000OOscale0 0000000000 () OO Olinear, log, squared, squared root 0 0 0000
OO0scaling0 0000000 Odefault 00 0000000 0ODODOOODOO0ODOOOOOOODOOO
gooooo

Scale - Scale parameter

0000oo0oonoo0doDooobDddd windowO DODOOOODOOODOODODO

4. 00000000

oo0oooooooboboobooooon

Color - (gray)

00000000000 0000000000000000O00Ograyscaled b(DOOOOO0OO0OO
00oOo0ooUoUO)Ubb(DOOOCOOUOOODO)DODODOOOOUODOOOOODOOODOUOOOO
goododoboooooooboboboooob oo obbobbboooDoobboobboooo
oo

Color - Invert

goooooo

5. 00 (region) 000

00 (OO0 region) 00 0000000000000 O0O00O0000O000000windowDODOO
gbooooobbooboo

Region — more — ... 0O

window 000000000 OO0O

Region - shape -

OobDO0O00DDO0O0O00 region0 00000000 -000000000000R0 regionO OO
UbOo000O0 region0 ODO0O0O0O0OO0OO0400000000000000000000O0-0D00OC
ubooooboooooooooboooo

O00000O00O000O0O0DbO0D0ODOOD0O00D0Oregion0O00D0OOOODDODO 630000
subwindow O O0000000000O0DOCDOO000O0O0O00O0OO00ODODDODODOOdefault0d
physical 0O O0O0OOOOOOOO

Coord - WCS

Radius - WCS

000000000000 OskyOD0O0ODODOOO0OOOOOregionOOOOODO
Color/Width -

oooooooooooooo

O00 region0 000000000 regiondO0O0000000O000O00O0O Osub window 0000
a

Property - exclude
goodbooooooooboooboboooboooboooooobooobooboooooobooono
ooo

OO0O00D0DO regiond Omain window OO

Region - Save
gboooooooboobobooooboobooooo
Region - Load

O0000O region file0 00000000 DOOODOO
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hd = A(X
Fle (Color Width Properly Font Coord Radius

Mool
Text |

Center  440.5 1960.5 physical

Radius |[106.173 physical
Apply | Qose |
|- =l

06.3: 0:region00000000: region0 000000000 windowO OO

regionfile 000000000000 Oeditor0 0000000000000 ODOOOODOO

circle(64.5,64.5,46.875)
-circle(64.5,64.5,31.25)

000 region filed OO0 46.875pix 0 00000 31.25pix D000 OO0O00OOOOOOO

O00O0000000000O0 regionfile0 0000000000 OOOODOG63.30000000
ooo

.0oood

obboobooooobobooobogo

Analysis — Display Coordinate Grid

000000000000 0000000bb0b0000Db0O0 64000ds9000O0O0O J200000
gooogooobbooobooooboooboooobooobogoo

Analysis - Coordinate Grid Parameters ...

000000 64000000000 window OOOOOOOODOOOOOOOOOO default O
gooooog

Coordinate —» (DODOODOOOOO)

Coordinate — (DOOOOOO)
bOoooboobobOobooOobo0obob0o0dregion0O0O0OO0OOO0OO0OOOO

O000000o0o0OO0oO0OskyO0O0o0oooOOobOOOOOOODOODOOOODODOOskyOOOOO

000000 FITS (D0OUO Odetector 00O OOO0OO image FITS) DO OO OskyD OO OOO
gooooogd

. contour J 001

Analysis - Display Contours

o00000 650000000000 00000000O00DO0ODQOD Oscalingdsmoothing0O O
gooooooo

Analysis - Contours Parameters ...
00000000 6500 windowdOOODODODOOD window O OO O Ccontour Levels 0 000
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hed Coordinate Grid

§ File Type Coordinate View Color Line Font
s
E Title | N Default
g Axis 1 | M Default
3
~ Axis 2 | N Default
g
° Label Humerics . Grid Gap

Spacing%  Spacing® GoclEan Units
300 05:00.0 3000 03:00.0 3000 02:00.0 Title
a Axis 1| | | degrees
8 Axis 2 | | | degrees
&
s Apply | Clear | Close
s L J

064:0:0000000000:00000000000000 windowO

O 0O O O Contour Smoothness [0 OsmoothingO OO O binO0O0 000000000 DOOO0OO0OOO
OO0 LimtsODOOODOOODOOODOODOOOOCOOOODO leghODOOOODOOOODOODOOOO
window O Scale0 00000 00000000000 Ocontour000000O0ODODODO Oregiond
000000000000 D000D0DGenerate 00000000000 Apply0D0000OOOOOO
oooood

(v NI Ir rr w 1 X))

File Edit Color Width Scale Limits Method

Levels

0
¥, 55556

Contour Levels

7.11111
10.66567
Contour Smoothness 14.2222

16 17.7778

o 10 z20 30 40 a0

21.3333
o 4 8 12 16 20 24 28 32 24 .8889
28.4444
3z

‘ Limits Low |0 High |32

Apply | Generate | Clear | Close |

065 0:00000000000:0D0C0000D0DOO00O000O00O windowO

0000000000 dcontour window O O

File - Save Contours ...
0o0odoobooooooooooooooooooon
File - Load Contours ...

0000000000 countour fileO O OO OOOO

UbO0: Doboooooobooboooooboboooboboobobobooooboooobooboooonon
ood

6.3.3 0000000 OD regiond 00000 (Make regions for spectral analysis)

XISOOOOOOOOOODOOXSELECTOO regionfilter 0000000 541 00000000000
OO00000000000000 region fileformat 000 00000O00CO0OO
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1. sky 000 region0 0000000
skyO0ODO regiond OOOO0O
O 0000ooooooooooooooo
O 0000oooOoOoooooooooooooooo
gbodoooboboboboooon
Region — File Format - DS9/Funtools
Region — Region Coordinate System — WCS
Region — Region Coordinate System — (OO0 skyOO)
0000000 Oregion0D OOOOO

2. physical 000 regionO O OO OOO0O
physical 0 00 regionO OO 0OO O
O backgroundd CCDOODOOOOODOOOOO
coopoooooooboooogood
Region — Region Format - DS9/Funtools
Region — Region Coordinate System — Image
Bin - block 8
OO0 region0O000O0OOODOOOOOOOOODOODOOO
" 00000 binningd XSELECT 00 set xybinsize 0 OOOOOOODOODOOOCOCOO N
OO0O000D0Odefault 00O Oxybinsize =80000000

6.3.4 0000000000 (Saving and printing images)

oo0Dooooooooooon
File —» Save Images as ...
000000 00000000000D000000000000000oD0oooDoOD o OFITS, jpeg, TIFF,
PNG, PPM, MPEGO
PSfileDODODODOOOOO
File - Print
00000 sub windowd O”Print To file’0 000000000 Printer 0000 Oprinter 0 0000 OO

6.3.5 ds90 00 (Shut down of ds9)

ds9000000gag
File - exit
oo0ooooooOon
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070 TIMING ANALYSIS; XRONOS

7.1 Overview of XRONOS

0000000000 D00D00000000000 OHEADAS O O0D0O0O 0O XANADU package O
XRONOS 00000 DOO0O0ODmMWDODOODOODOXDODDOOODODO0DO0O0oooooooooooooao
XRONOSOOOOOOOODOOOUOOOOOOOOOOOOOOD fteolsOOOOOOOOOOODOOO
000000000000 OHEASARCOOOOOOOOODOO

http://heasarc.gsfc.nasa.gov/docs/xanadu/xronos/xronos.html
0000000000000 0D000 OHEASARC OO0 00O Osuzaku_local@crab.riken.jp 000000
ooooOooooOoOoooooooooogo

e JODIDODOOODO (lcurve)
e J000OOOOOOO (powspec)
e JDOOODDODO (efsearch)

e J00ODUOUDOODODOO (efold)

7.2 Barycentric Correction for Suzaku

cooooooofddoo0ooooo0oooooooOoooobDbOoooooOooooDbooDoo
20msec0 0000000 80000000 O0OOOOOOOOODOODOOODOOODOOOOODODO
000000000000 0000000000 (Geocentric correction) D00 00000000000
(000D0000000)0000000000000000000000000000000 Heliocentric
correction0 00 000000 XODOOOOOOOOOOODOOOOOOOD Pulsed00OO0OOO0ODO
ocooooboooooooobooooOOoDODODObOODOODOOODOOO0oO0bODOOoDOODOObObOOOoOODO
0000000 barycentric correction 0 0 0 O

XRONOS package [0 00 barycentric correction tool 0 000 D000 MO0 OO0DODOOOODOODO
000000 aebarycen 0 HEADASv6.1.x 000000000000 '00000000O000O0OODO
OO0oo0o00oooOooo0oOooo0ooO00OODoO0b0OOOoO0O0OO0Og suzaku help@crab.riken.jp
000000000000 00000000000000000000000 (aeXXXXXevt)0OODOO
00 (aeXXXXXX.orb)OO OO

aebarycen version 2006-07-24
Written by Y.Terada (RIKEN), T.Enoto (UT), Y.ISHISAKI (TMU)
Input/output file or @filelist to be corrected[] ael101005040hxd_O_wel_uf2.evt<--0O0O File
Orbit ephemeris file for Suzaku[]ael01005040.orb <--0000
leapsec file name [] : /usr/local/lheasoft/6.06/headas/ftools/refdata/leapsec.fits
<--- 0000000 (HEADAS 00000000 00O00O00)
(CALDB 0 OO0 cALDB OO OOOOOOOOCOOO)

Iprepared by Y.Terada, T.Enoto, and Y.Ishisaki et.al
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Right Ascension (HeaderKey/NNhNNmNNs/deg): 500 <--- OO0 RA
Declination (HeaderKey/+NNdNNmNNs/deg): 50 <--- 000 DEC

(oOooooOoOoooOoobooooooOoooOoobooboOooDbboooooooo
(0000000000000 00, event FITS OOODO O RA_NON, DECLNOM ODODODOO)

OO0O0O0O0O0O0 FITSfileOOOOOODO

HISTORY
HISTORY
HISTORY
HISTORY
HISTORY
HISTORY
HISTORY
HISTORY
PLEPHEM

filelist=’ae101005040hxd_O_wel_uf2.evt’
orbit=’ae101005040.0rb’
leapfile=’/usr/local/lheasoft/6.06/headas/ftools/refdata/leapsec.fits’
(RA,DEC) = (500,500) = ( 300.0000 , 40.0000 )
time_col="TIME’, start_col=’START’, stop_col=’STOP’

= ’JPL-DE200’ / Solar System ephemeris used for baryctr corr.

gooboooooooao

TIMESYS
TIMEREF
TSTART
TSTOP
DATE

obood

’TDB ’ / Coodinate Reference System

’SOLARSYSTEM’ / Times are pathlength-corrected to barycenter

= 206432797.694330 / time start  (+243.395389 s barycen corrected)
206487866.716041 / time stop (+244.418146 s barycen corrected)

’2006-08-02T07:34:53’ / file creation date (YYYY-MM-DDThh:mm:ss UT)

TSTART O TSTOPOOOOOOOOOOOTIMEREF O O’LOCAL’ 00O 'SOLARSYSTEM’

O00000OooooO0UoOoO0OObevent O0O0OO0O GTIOOOOOOOOOOOOOOODOOO
O00obo0ooooooboobOobOO0O0b0O0O00 D DHericentric correction 0 0000000000000
00 (RADEC)00ODO0ODUOODUOOUOOODOOODOOODOOODOOOOOOOODDOOOOO 710
goooooooo

071 0000000D00000D000O
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7.3 Make Light Curve
00000000000000000

% lcurve

lcurve 1.0 (xronos5.21)

Number of time series for this task[1] 1

<————————- 1 0000000bO0o0OooDooogoo., 200000000)
Ser. 1 filename +options (or @file of filenames +options) [] crabhxdnor_hxd_wel_pin.evt

<m—m——m— (Event FITS OO OO 1light curve FITSOODOOOO)
Default Newbin Time is:  39.632403 (s) (to have 1 Intv. of 512 Newbins)

Type INDEF to accept the default value

Newbin Time or negative rebinning[100] 100.0
<———mmm - gboooooobbooboooooboooboooOon o000
cooooObooooobocoOoooOoo0ooooooood
Newbin Time ...... 100.00000 (s)
Maximum Newbin No. 203
Default Newbins per Interval are: 203
(giving 1 Interval of 203 Newbins)
<=mm—mmmmmm - oboooooooooooooooooooooooboooao
cooOoOoOooooboOoooooooooooooobooooboo

Number of Newbins/Interval[239] 203
K== 00000000 (Interval) OO0OOO0OOOODOOODOOO
000dodoooooooooooooOoOon 203 0000
o000 00000002100 OOOOOO

Maximum of 1 Intvs. with 203 Newbins of 100.000 (s)
<=—=mmmmmmm- O0O00b0O1 Interval DODOOOOODOO

Name of output file[default] <---—---—---———- 000000 default OOOOODO oK

Do you want to plot your results?[yes] <----- ooog

Enter PGPLOT device[/XW] <-—-—--—-—-——————— ooog

PLT> q Ko QP O OO UOOOOOOOO

0000000 10000000000 oooOo0oobO0oOooOoDOoUooD fistOODOOOoOoDO
O00Ser.l. ... 0000 @flist 0000 OKOOOO200000000000000000D000O
bbooooboooboboooooboobooboooboOooboboooooboobOOoooobooooonoon
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7.4 Make Power Spectrum

gobbOoboobooboooooooooooboooobbooooooooooboooooboboooDon
00000000 0oooooooOoO00oo0mOoooOooooOO0SAAD corRoopoooOonod
gooooooogooooooboooboooooobooooooooooooboobboobooobooooo
ooooooo

% powspec

Ser. 1 filename +options (or @file of filenames +options)[] crab_hxd_wel_pin.evt

<-m—mm - (Event FITS U0 OO 1light curve FITSO OO OOO)
Name of the window file (’-’ for default window) [] -
<m—mm O0oOoboOOoOobooooon

Default Newbin Time is: 2.4743037 (s) (to have 1 Intv. of 8192 Newbins)

Kmmmm - 00oo0o0o0oooO0oOoO0ODO0OODOOODOOO0ODODODODOOODOOOO0
Newbin Time or negative rebinning[0.1] 0.01
<—mmmm— - go0oooOoOoOoOooooOooOoOoOoOoOoOOOoOOOoOoooOooO

gbobooboooobobbobod bobO 10.0 sec OO0
o gboggsoo secOUbDDOOO0OODDOOODOODODOO
gobooooobobobobooobooooooooooobooobooo
obOoooOooooobobooooonog

Newbin Time ...... 0.10000000E-01 (s)
Maximum Newbin No. 2026802
—mmm——— go0ooo0oooooboobooooooobooooboooooooao

oooo@moo)

gbomooooboboooooooboooobooboboooooboooooboo
Default Newbins per Interval are: 8192
(giving 248 Intervals of 8192 Newbins each)
S 00008192 bin 0OODOOO0O0O0O0DOD 248000000
gooooo
Number of Newbins/Interval[8192] 204800
S 00 (1 Interval) D0 D00OO0O0O0O00COO0OOO0DDO 100
(10 Interval) 0000 O O (8192x248/10) U OO

x**xx Warning: No. of Newbins/Intv. reset to 262144

Maximum of 8 Intvs. with 262144 Newbins of 0.100000E-01 (s)
Default intervals per frame are: 8
<———m————- gbooooboobooobobodobOddOs Interval OO
gooooo
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OO0 OInterval 00000000000 (Frame) DD 00000000 OODOOOO
Number of Intervals/Frame[25] 8
<mmmmmm o 8 Interval 00O 10 (1 Frame) DO OO OOODOODOO
00000000000 soOoOUOoOoUOo 20000
8/2 = 4 Frame 00O OO0

Rebin results? (>1 const rebin, <-1 geom. rebin, O none) [0] <------ oooaoo
Name of output file[default] <------—-———————————————————————m o ooooo
Do you want to plot your results?[yes] <--—-—---------e— ooooo
Enter PGPLOT device[/XW] <-—————=—————————mmmmm goooo
PLT> q Cmmmmm QP O OO UOOOOOOOO

goobooboobbv200000000000000000

Crab
TIMESYS=SOLARSYSTEM Bin time: 0.5000E-02 s
T T 1 T T T 1 T T T 1 T 1 T 7

1000 4
)
=
o
a
500 | -

28.5 29 29.5 30 30.5 31

Frequency (Hz)
Start Time 13628 15:49:05:399 Stop Time 13628 19:50:52:864

072 Ctabd00O000O0OODOOODOCOO
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7.5 Perform Periodic Search

gobooOooobooobooooboooooobobobooooboobooboboOooooboobooooonog
gbhoooobobbobOobooooobobOobooooooooboooobooooooocoobOoooooono
gooogoooboooobooboobooooboooobbooobo oo e oooDO
0000000000D0000000000000000000000 2000000 x2000000
0000000000000 0000Crab0O000O00O0O O 33.5810 msec 0 OO0 0.0002 msec 00O
00 +/-12800000000000000O000O

% efsearch

Ser. 1 filename +options (or @file of filenames +options) [filel] evt/crab_hxd_wel_pin.evt

<m—m—————= (Event FITS OO OO 1light curve FITSOOOOOO)
Name of the window file (’-’ for default window) [-]
<————— O00o0ooOo0ooooooon

0oooobOdo oooooooooboooooooboooooboooooona
Default Epoch is: 13628.00000
Epoch format is days.

Epoch[34 234.23] 13628 <---——-——--——- OO: MJD OO 40000 ODOOODOODO (xO)
Period format is seconds.

Period[88.87] 0.0335810 <-———=———————- O0: defaultOO OO ODODOOOOO
Expected Cycles .. 603555.91 <-————- DO 0OO0O0O0OO0ODOODOOODOO (ODO0O)

OO00DO0O0000D o0 1phase DO0OODOODODOODOOO
Default phase bins per period are: 8 <--- 000
Phasebins/Period {value or neg. power of 2}[-3] 32 <--- OOOODO0O

doooooooooboooooobooon

(giving 1 Interval of 19313790 Newbins) <----- OO0 1 Interval OO
Type INDEF to accept the default value oooooo @oo)
Number of Newbins/Interval[10] 19313790 <--—--—————————- ooo

Maximum of 1 Intvs. with 19313790 Newbins of 0.104941E-02 (s)

go0oooOoooOoOoOO0OOODOO0ODOODDO
Resolution for period search {value or neg. power of 2}[.03] 0.0000002

<mmmmm - 0.0002 DOODOOOODOOO
Number of periods to search[100] 128 <--------- OO0 128 x 0.0002 msecl
Name of output file[default] <------—-------———- oooooOD ok
Do you want to plot your results?[yes] <--—----- gooooOD ok
Enter PGPLOT device[/XW] <--——---———————m-u—— gooooo ok
PLT> q Ko QP O OO UOOOOOOOO
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gbooobobbooboboooobboboboobboobobooobobooboboboo

Crab
Bin time: 0.1049E-02 s

T T T T T T T T T T T T T T T T

1000 | Best Period: 0.33581(J000000000E-01 s e
Resolution: 0.200E-06 s

800 =

=]

o

o
T
1

Chi squared

400 | .

200 =

—-1073 —5x107° 0 5x107° 1078
Period (s) — Offset

Start Time 13628 14:13:04:814 Stop Time 13628 19:50:50:700

073 Cabd000D000DODOOOODODO

gbobooocobooboobooobooboboobooobooboobobboooobooobOOooobbboon
goooo0oloo00O0DOOCOOCOOO0OO0OODOOOODODOODO1I00O0000 100pulsedddnonO
009 pulse0 0 0000O0O0DOOO0OO0OO0OOOOODOOODOO 100000000 10000000
gbobooooboooboobooooboooooooboooboobooboobooboboboobobooo
goboooobobobooboobooo

(*O) XRONOSOOD OOUOOOOODOODOOO TID (Truncated Julian Days TJD=JD-2440000.5) O
00000 0MID (Modified Julian Days) = JD-2400000.5 [day]) 0 0 0 0 TJD = MJD - 40000 [day] O
00040000days 0000000
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7.6 Make Folded Light Curve

gboooboooboboboobooooooobooboboooooboooboobobobboboOooboon
oooooboboooobbOOooOOooOObOO00000 POOOODOOODOOODOOOODOO TODO
00000000000 TOOOODO0OODO0OO0T,00000 NOO)+2(0.1)000000000000
(T=To+Px(N+=x)Ox0O phase 00000000 1000000000000D000O00OOO TO
o0 obooboobobooooboboboo c000O0DOO0O0O0O0C0DOO0OOODOOOOOOOOOOO0
000000 POOO0OU0OU0OO0O0OOODOODOO)0D00OOODOUO0OO efold00O0OODOOO
oogooogooo

% efold
Number of time series for this task[1] 1
<mmm——m— 10000000000 0OODOoOoO 1, 200000000)
Ser. 1 filename +options (or @file of filenames +options) [] crabhxdnor_hxd_wel_pin.evt
<=—m—————= (Event FITS OO OO 1light curve FITSOOOOOO)
Name of the window file (’-’ for default window) [-]
e oooooooooooog

Default Epoch is: 13628.00000
Epoch format is days.

Epoch[] 13628 <-———-—————-——-mm——— OO00O00O00O: Phase = 0 OO : MJID - 40000
Period format is seconds.

Period[] 33.5809E-3 Kmmm O00000: defaultDO OO ODOOOOOO
Period derivative [0.00] <—————- P_dot (defaultO O ODOOODO)

Phasebins/Period {value or neg. power of 2}[17] 257
<--- 00000000000 o0 1 phase DOOODOOOCOOCOO

Default Newbins per Interval are: 155114332
(giving 1 Interval of 155114332 Newbins)
<--—- 000 0OO0OD0O0O0D0 10 (1 Interval) ODOOOOOOO
goooooooo@mood
Number of Newbins/Interval[10260482] 155114332

e O0OO00O1 Interval OOO0O0O00D0OO0O0OOOOODOO

Default intervals per frame are: 1 <---—- 00000 (Frame) JOODO
U0 1 ImtervalUODODOOO 100

Number of Intervals/Frame[1] 1 <------------ 1 00000000000
Name of output file[] <------------------— ooDbDoODO ok
Do you want to plot your results?[yes] <-—-——- O 0O0O0ODO0O 0K
Enter PGPLOT device[/xw] <-—-———-—————————— 000000 ok
PLT> q Ko QP OO0 O0O00OD0ODDODOO
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ooooooobr4000b0ooobooooooooobooboooobooobobooboboooooo
gbooboboooooobooooobooobon

Crab
Folded period: 0.335809000000000E-01 s
r—— 1

T

45 FIT 7 T T T T

40 -

Count/sec
o
a
T
!

30 -

25 -
[ T P R S SRPLIN A SR |
0 0.5 1 1.5 2

Phase

Start Time 13628 14:13:04:814  Stop Time 13628 19:50:50:700

074: Crab000000000OQCODO 3358090 000000000O0O0OOO

7.7 Additional Comments

0000000000 740 phase0000000DOOO0O0OCDODOOOODDOOOOOOOOODOOO
00 xselect 0O (§5)0 000000

xselect U0 filterO OO0

xsel:SUZAKU-HXD-WELL_PIN > filter PHASE

> Enter what filter? >[TIME] PHASE

> Enter the epoch for phase selection ( in MJD ) >[] 53628.0

> Enter the period for phase selection ( in DAYS ) >[] 3.88668e-07
> Enter phases from 0-1 (e.g. 0.1-0.25,0.3-0.45) >[] 0-0.5

000000000000 00o00DO000O00OoOoO0g XRONOSO MJD OO OO 400000000
000 (§7.50)0Period 000000 Day OO0 O0OD0O0O0O0O0ODOO0OOPeriod0 000000000
xselect 000 000000000000 0O00OOO((MugO0O0O0)0O0 fikerDODOO0O eventJOO0ODO
efold 0000000000000 O0O000OO0O0O0000O0O0OO00O0O0ODOOOO
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080 XSPECOOOOOOODOODOOOOOO
(XSPEC)

8.1 grpphal0 0000 (Grouping of PI Bins with grppha)

XSELEcTU OO0OO0OO00D0D0ODO0OO000ODOb0b0o0o0ooboobobooboooobooboobobooooobn
000000000000 000b00oo0O00 grpphad 000 binning 0O 0O

8.1.1 00O (Policy)

xspec 0000 x200000000000000000000D0O0D0DOO0O0O0OO0OODOOOO0O0OO0
000 000000000000 YVNONOOOODOOOOOOOOOODODODOOO'000000O
00000000000000O0 NOOOOO VNOOOODOOOOOOO VN~/NOOOODOOO
0000000000 NOOOOOOOOOOOOOO00000000000VN~YNOOOOOO
Ooooooo N>10000000D00DO00O0DODOOODOOOODOOO0OODbO0O N>20000000
goobooboobooboooooooboooobooooboboooobooboooooobd
goooobpboobobooboobobbooooooboboooobbbobboobobogo

8.1.2 0000000 (Simple examples)
grppha 000000
$ grppha (infile) (outfile)

o00000o0oooOoO0o0000O000000DDO000 NO 20ctsODODO0O0OO0DOOOOOO

$grppha xisO.pha xisO_grp.pha

EXTNAME - SPECTRUM Name of this BINTABLE

TELESCOP - SUZAKU Mission/Satellite name

INSTRUME - XISO Instrument/Detector

FILTER - NONE Instrument filter in use

EXPOSURE - 17225. Integration time (in secs) of PHA data
AREASCAL - 1.0000 Area scaling factor

BACKSCAL - 1.0000 Background scaling factor

BACKFILE - none Associated background file

CORRSCAL - 1.0000 Correlation scaling factor

CORRFILE - none Associated correlation file

RESPFILE - none Associated redistribution matrix file
ANCRFILE - none Associated ancillary response file

00000000000 000000000000000000000000000000
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POISSERR - TRUE Whether Poissonian errors apply

CHANTYPE - PI Whether channels have been corrected
TLMIN1 -0 First legal Detector channel
DETCHANS - 4096 No. of legal detector channels

NCHAN - 4096 No. of detector channels in dataset
PHAVERSN - 1.2.0 OGIP FITS version number

STAT_ERR - FALSE Statistical Error

SYS_ERR - FALSE Fractional Systematic Error

QUALITY - TRUE Quality Flag

GROUPING - FALSE Grouping Flag

GRPPHA[] group min 20 OO0OO0OO0O0O0O0XK---0001pin OO0O0D0O000O0DO0 20cts0000O0000O000O
GRPPHA [exit] exit
. written the PHA data Extension
...... exiting, changes written to file : xisO_grp.pha
*% grppha 3.0.0 completed successfully

xisO_grp.pha 0000 fdump O 000000 O0D0OO0 GROUPINGOOOOOOOOOOODODODOO
001o0’'-rooooo00ro0obo00oo0obooo0bobooDO00obO0o0 min20000000
O000O0D09%channel 0000000 2800000000000000000O0O0O0O0O0O

R ittt xisO_grp.pha OO0 ------=-—-—-—-
g CHANNEL COUNTS QUALITY GROUPING
g count
01 0 0 0 1
02 1 0 0 -1
s 2 0 0 -1
04 3 0 0 -1
s 4 0 0 -1
O... skip ...
O
094 93 0 0 -1
095 94 0 0 -1
096 95 13 0 -1
oo7 96 15 0 -1
098 97 18 0 1
099 98 13 0 -1
O

8.1.3 PHA channel0 0000000000000 (How to group PHA channels
by your favorite assignments)

O0000min2000000000000000(1)0 groupd 0000000 binOOOOOOODO
gioboobobood min2000000000000000000COO0ODO0O0O0COOODOOG

GRPPHA[] group 0 511 1 512 1023 2 1024 2047 4 2048 4095 8
[k--- 0 200-511 channel OO0 1bin00 0O 0512-1023 channel OO0 2bin 00 O O]

8.1.4 systematic error 0 00 O (How to include systematic errors)

J00000d systematicerrorU D 0000000000 OO0DODO0OOODODOODO Ostatistic error O O
000 systematicerror 0 000000000000 %O systematicerror 0 00000000 calOODO
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000000000 grppha 000000000000 OO0 1bin000 1% O systematic error 000 O
gbooooooon

000000 systematic error U0 O0O0O0O0O0O0O0O0QO (definition file between systematics
and PHA bins)

70511 15121023 2 1024 2047 4 2048 4095 8” OO0 D 00 0O0OO0ODOODOOOOODOOOOO syser-
ror_l.dat 00000000000 DOOODOODOODOOOOOOO

[0 00 channel] [0 0O channel] [0 00000000 channel O systematic error]
000000000 00000000000000000 syserror_1.dat0 0000000000 0OOO0O
0000 1%0 systematic error 0 0000 O

$ echo "0 511 1" | awk ’{print $1,$2,$3/100}’ > syserror_1.dat

$ echo "512 1023 2 " | awk ’{print $1,$2,$3%x0.5/100}’ >> syserror_1.dat
$ echo "1024 2047 4 " | awk ’{print $1,$2,$3**0.5/100}’ >> syserror_1.dat
$ echo "2048 4095 8’ " | awk ’{print $1,$2,$3**0.5/100}’ >> syserror_1.dat

--syserror_1l.dat OO0 --
0 511 0.01

512 1023 0.0141421

1024 2047 0.02

2048 4095 0.0282843

grppha 00 00000 Osystematic error J 00 O (grouping by grppha and include systematic

errors)

GRPPHA[] group O 511 1 512 1023 2 1024 2047 4 2048 4095 8
GRPPHA[] sys syserror_1.dat [K---( systematic errorJ00000000O0O)

8.2 0D0D0ODUDOODOO (How to Add Spectra)

OO000DODOO00D0O000DOCOO0DOO0ODO000O00O0O0D00OD xiso, xis2, xis3O phaO0O0 OO0
O00Ofiavepha OO0 OO0 OOOOOOCOOCODOO

8.2.1 mathphaOOOOOOOOO (Add spectra via mathpha)

fhelp mathpha 0000000 OCOOOOO

$ mathpha ERRMETH=POISS-0 0O00000OOCOOOCx-- POISS-0 DOODOOOOCOCOOOOO

Expression to be evaluated[] xisO.pha+xis2.pha+xis3.pha <--- input file
Units algebraic expression to be performed in (C,R,F or Help)[C] C <--- (C:Counts, R:Rate, F:File)
0/p PHA filename[] fi_ave.pha <--- output file

Exposure time flag/value ({valuel},{file},CALC,NULL or Help)[] CALC <---EXPOSURE O OO OOOOO
Areascal flag/value ({valuel},{file},NULL or Help) [%] NULL
Number of comment strings to be added (up to 4)[1]
Comment 1[]

......... processing file: xisO.pha

......... processing file: xis2.pha

......... processing file: xis3.pha

. Following keywrds set to null values in o/p file:
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...... TELESCOP, INSTRUME, FILTER
. performing algebra in units of COUNTS
. written the PHA data Extension
** mathpha 4.5.7 completed successfully

00000000000 BACKSCALOOOOODOOOOUOOODOOoOOoUOooooooooDoooooo
0000000000 BACKSCALOOOODO 1%0000000000 U000O0O mathpha backscal="%’
gooboobooooon

8.2.2 00UODOUOUODO (Add response matrix files)

arf, mf 0000000000000 900 addarf, addemf000 ftool 00000000 O0OO0O00OO
0000000000000 000000 arf0 rmf0000 rsp=arf xrmf 00000000 (marfrmf
000 ftoosODOD0D00DO0)0 rsp 0000000000000 (addrmf000)0arf0 rmf 00000
000000000 arfl x rmf2000 crossterm 000 0000000000000 OrspO0OO0OO0
gobooooobbooooboboobooobobbobooboobbobOobbDO exposure O OO
O000ooooooon

8.3 xspec O 0O0OOODO (Fittings in XSPEC)

O000 xspecllOO00D00O0Oxspecl20000000Oheasarc0000000000O0O00O0O

8.3.1 OO (Settings)

ooooo
http://heasarc.gsfc.nasa.gov/docs/software/lheasoft/install.html
O " INITIALIZATION AND SETUP" 0000000000000 teshOOODOOODOOODOO

$ setenv HEADAS /path/to/your/installed/headas/<PLATFORM>
<-—- HEADAS O OO OO OO0OOD0O0O
$ source $HEADAS/headas-init.csh

which xspec11 OO0 OD0OOOO

$ which xspecll
/path/to/your/installed/headas/<PLATFORM>/bin/xspecll

O0o0o0o0o0oooo0ooooOooO0oOOd/xwOOOOODOOODOOOUOOD /xtOO0DOODODOO

$ setenv XSPEC_TYPE cpd/xw
$ setenv PGPLOT_TYPE /xw

8.3.2 xspec0O0O0O0O000O (execute XSPEC)

$ xspecll
Xspec 11.3.2p  21:31:51 27-Jan-2006
For documentation, notes, and fixes see http://xspec.gsfc.nasa.gov/
Current plot device /xw
Type "help" or "?" for further information

Auto-save has been disabled.
Abundances set to Anders & Ebihara
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XSPEC>exit

Do you really want to exit? (y)
XSPEC: quit

Type <RETURN> for next page:

8.3.3 data0 OO OO (Read data)

XSPEC>data 1:1 xisO_grp.pha

XSPEC>back 1 xisO_bkg.pha

XSPEC>resp 1 xisO.rmf <--—- J0000000000O0ObO0oOooOooooa
XSPEC>arf 1 xisO.arf <-—- 0000000 arf00000O0OOODOO

0000000000000000 NASA/GSFCOOO0O0O0o0oooooooooo
http://suzaku.gsfc.nasa.gov/docs/heasarc/caldb/suzaku/

000 Odata, back, resp, arf 01 71:1”’0 71’00 00000 00000000000 200000000000000
00000 Odata 2:2 % back 2 ¥*¥* resp 2 *** arf 2 *** 0 0000000000000000000D00OOOO
ooooo

XSPEC>show files

Information for file 1
belonging to plot group 5, data group 5
telescope = SUZAKU , instrument = XISO , channel type = PI
Current data file : xisO_grp.pha
with integration time 1.7225E+04
Background file : xisO_bkg.pha
No current correction
Response (RMF) file : xisO.rmf
Auxiliary (ARF) file : xisO.arf
Weighting method is standard

8.3.4 0U0OO0DOOOO (Display spectra)

XSPEC>setplot ch [K--- 00000000 channel OO0 M default 000000000 00000O00O
XSPEC>plot ldata O 0O[K--- [0O0O channel JOOOOOODO

XSPEC>setplot energy [(kK-- OO0 0OOOOO energy 0000

XSPEC>plot O 0O[k--- 00O energy [keV] 00O 0O0OOO

XSPEC>ignore **-1.0 10.0-**x [K--- 1keVUO O O10keVO OO OOOOOOODOO MM case by casell
XSPEC>notice 0.3-10.0 [X--- 0.3--10keV O 0000 000D case by casel
XSPEC>plot [ [Xk---0.3--10keVO OO OOOO00OO0O0OOOOO

8.3.5 0000000 (Fittings with models)

xspec00 00 200000 MO0000000000000DOO00 reduced x2 00 x2/dof 0 10
000000000 OBevington OO OO OO0 O0O0OO0O0O0D00O0OCODO0O0O*IOOOOOOOO
00000000000 wabsODOOOOO powerlawD OO0 O0O0O00O0O0O

XSPEC>model wabs*power O0O0OX--- (1) 00000000
Model: wabs<1>( powerlaw<2> )
Input parameter value, delta, min, bot, top, and max values for ...
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1 0.001 0 0 1E+05 1E+06 [ [X-- default 000 OO0
OO0 (ODO"1"0 default 0000 0.001 OO OOOOOCDOODOOOODOO o0 tE+5000000000D0O
oooooo)
l:wabs:nH>0.1 O0O0OK--- (2a) wabsOOOO0OO0OO00O0O0 0.10000000000000000 defaultl

1 0.01 -3 -2 9 10
2:powerlaw:PhoIndex>2 OODO[K--- (2b) power-law 00000 OO0D0ODOOOODOOOO
1 0.01 0 0 1E+24 1E+24

3:powerlaw:norm> 000000 K--- (2c) normalization default 00000000

Model: wabs<1>( powerlaw<2> )

Model Fit Model Component Parameter Unit Value
par par comp
1 1 1 wabs nH 10722 0.100000 +/-  0.00000
2 2 2 powerlaw PholIndex 2.00000 +/-  0.00000
3 3 2 powerlaw norm 1.00000 +/-  0.00000
Chi-Squared = 3507078. using 118 PHA bins. <-—-- x 0OOOOODODODODOODOOObDOoooo
Reduced chi-squared = 31313.20 for 112 degrees of freedom
Null hypothesis probability = 0.00 <--- Q000

XSPEC>plot 1ldata delchi O0O0O0OXK--- JOO0ODOOO0ODOODO residual OOOO

XSPEC>renorm OO 0[k--- (3) OO0 00000000 normalization OO0 OOOODO
goboooooobooooo@mooooooboooDbOobbOobooobooo
gobooboooooboboooo@mobodoboooooobooooon

Chi-Squared = 1422.628 using 118 PHA bins.

Reduced chi-squared = 12.70203 for 112 degrees of freedom

Null hypothesis probability = 0.00

XSPEC>show OUUOUO0OO0OO0O0OX--- OOO0OO0OO0OO0OO0OOCOOOOOOOOOO

Model: wabs<1>( powerlaw<2> )

Model Fit Model Component Parameter Unit Value
par par comp

1 1 1 wabs nH 10722 0.100000 +/-  0.00000

2 2 2 powerlaw PholIndex 2.00000 +/-  0.00000

3 3 2 powerlaw norm 0.314087 +/- 0.00000 x--- OOOOOOOO
Chi-Squared = 1422.628 using 118 PHA bins. k--- OO0 0000000 O0OOOOOO
Reduced chi-squared = 12.70203 for 112 degrees of freedom

Null hypothesis probability = 0.00

XSPEC>fit J0O0O0OX--- (4)0000000O00COOCOCOODO

Number of trials exceeded - last iteration delta = 0.1023

Continue fitting? (Y)

O00OO0D0O0O0DbDbO0DO00O0DbDbO0 yeshOOUDOUOO noO0O0O0OODOODODOOOOOOOOOOODOEiIt O
00 "query yes"ODO OO "query no"0O0O0O000DODOOO

fitO0 0000000000000 0 fit00000oboooad

Model: wabs<1>( powerlaw<2> )

Model Fit Model Component Parameter Unit Value

par par comp
1 1 1 wabs nH 10722 0.304457 +/- 0.112850E-02
2 2 2 powerlaw PhoIndex 1.73741 +/- 0.195044E-02
3 3 2 powerlaw norm 0.415500 +/- 0.101485E-02
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Chi-Squared = 115.9575 using 118 PHA bins.
Reduced chi-squared = 1.035335 for 112 degrees of freedom [kK--- OJO0OO0OO
Null hypothesis probability = 0.380

8.3.6 UUJUIODUDOUODDO (Determine the flux)

goooooboobbooooboobooooobobboboooooboobbobobooboooo
god

XSPEC>flux 0.5 10
goooboobobDbn o.s-10kev O DOOOODOOOOO

Model flux 0.4657 photons ( 2.0272E-09 ergs)cm*x*-2 s**-1 (  0.500- 10.000)

8.3.7 00000 UDDODDUODOUDDODOOOOOO (Determine the flux in
out of energy ranges of a detector response)

gooOoObOoooooooooobooboboooooboooboooboooooooooooboobooDa
g0o00O0o0o0ooooooDooooU00OOpuMMYRsSPOOOOOOODOOODOODO 0.1-100keV O
gobboooboooboobobogo

XSPEC> dummy 0.1 100 1000 U [kK-- 0.1keV OO0 100keVO D 1000bin00 0000000 O0OOONO
XSPEC> flux 0.1 100
Model flux 0.5590 photons ( 5.8868E-09 ergs)cm*x*-2 s**-1 ( 0.100-100.000)

8.3.8 U0UUUOIODOUDO (Add or Delete Models)

00000000000 apbcompPOdpELcOMP 000000000000 epirMmop 00O O00OOO O
ooo

addcomp

ooooooooooo
Model: wabs<1>( powerlaw<2> )
ooooo
XSPEC> add 2 diskbb
oooo
Model: wabs<1>( diskbb<2> + powerlaw<3> )
0000 diskbb 00000000 OOOOOOOOOOOOO

delcomp

gbobooboooo
XSPEC> del 2
goooao
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Model: wabs<1>( powerlaw<2> )
0000 diskbb OOOOO0O0O

editmod

oOoooooooooooooo
Model: wabs<1>( diskbb<2> + powerlaw<3> + gaussian<4>)

O00000DOdiskbb 000 powerlawO0 OO0 00000 (edge) DOOOODOOOODOO
editmod 000000000000
XSPEC> editmod wabs((diskb + power) edge + gau)
gopoooooo
XSPEC>editmod wa((diskb+pow)*edge+gau)

Model: wabs<1>( ( diskbb<2> + powerlaw<3> )edge<4> + gaussian<5> )
Input parameter value, delta, min, bot, top, and max values for ...

7 0.05 0 0 100 100

6:edge:edgeE>

7:edge:MaxTau>

Model: wabs<1>( ( diskbb<2> + powerlaw<3> )edge<4> + gaussian<5> )

gooobbobobobobooboooobboobnboo

8.3.9 0000 etc. (Display etc.)

XSPEC> plot ?

gooooboooobooboooobooooobobooooboooo

XSPEC>pl 1d delc UO0O :00000000000 residual O0OO0O

XSPEC>setplot add 0000000000000 O000O0000O0O0O0BO0O (setplot noad000O)0O
XSPEC>pl 1d ra OO0 ODODOOODOOOOODOOOODO

XSPEC>pl uw OOOODODOO: unfolded spectrum J00 (O0O0O photon flux)

XSPEC>pl eeu OO0 O0OOC: unfolded spectrumO0 00 (JOOv Fv)

XSPEC>pl mo 0O OOOO : ODOOOODO

XSPEC>pl eemo OO0 O0OOC:O000Ov FvOOO

8.3.10 ODOOOOODODOO (Save files)
xspec 0 0 0 [ save option file 00 000 Doption 0 000000000000000

XSPEC>save all outfile.xcm D OO0 00O000O000DO0OO0O0O0O0O0O outfile.xemOOOODOOOODOO
XSPEC>save model outfile.xcm 000000 outfile.xem OO OO O OO QOO
XSPEC>save files outfile.xcm 0000000 outfile.xemOOOOOOOODODO

ddbOO00OxspecOOOO0O0ODO
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XSPEC>Qoutfile.xcm

ooooooon

8.3.11 QDPOOOOD0OIOUOOOOODO (How to save hard copies via QDP)

000000000000 0o00oOU00DO0O00O0ODOUOU000D0D0O0 QbPUOOOOOODO (950000
ooog

XSPEC>iplot U 0OKk--- QPO OOOOODO

PLT> plot

PLT> la ro <-—-—- QdOooogoooo
PLT> fo ro <-—— 00000 roman OO 0O0O
PLT> cs 1.5 <--—-Q0000ooo

PLT> hard spec.ps/cps 00O0O0O
00 X--- spec.ps 000 postscript 00 000000 (/ecps0O0OOO0O0O000O0DO/psO000000OO)
PLT> wd spec O0O0D0O0O[K--- spec.qdp OO OO0
PLT> wh spec OO0O0OOK--- spec.pco OO OOMO
PLT> q
XSPEC>

8.3.12 000 (Others)

00000000000 (List of Models)

XSPEC>model ?

Possible additive models are

apec bapec bbody bbodyrad bexrav  bexriv  bknpower bkn2pow
bmc bremss  bvapec c6mekl  c6pmekl c6pvmkl c6vmekl cemekl
cevmkl  cflow compbb  compLS  compPS  compST  compTT cutoffpl
disk diskbb  diskline diskm disko diskpn  equil expdec
ezdiskbb gaussian gnei grad grbm kerrbb  kerrd laor
lorentz meka mekal mkcflow nei npshock nsa nteea
pegpwrlw pexrav  pexriv  plcabs powerlaw posm pshock  raymond
redge refsch  sedov smaug srcut sresc step vapec
vbremss vequil vgnei vmeka vmekal vmcflow vnei vnpshock

vpshock vraymond vsedov  zbbody  zbremss zgauss zZpowerlw egpair
egpail  egpait compPS  thCompml thCompml thCompm2 sxcomp  thCompmO
smemm xsgacp dkbbth  dkbbfth dkbbnth dkbbeq bplc photemis
swindemm adisk2 atable

Possible multiplicative models are :

absori acisabs constant cabs cyclabs dust edge expabs
expfac gabs highecut hrefl notch pcfabs  phabs plabs
pwab redden  smedge spline SSS_ice TBabs TBgrain TBvarabs
uvred varabs  vphabs wabs wndabs xion zedge zhighect

zpcfabs zphabs zredden zTBabs zvarabs zvfeabs =zvphabs zwabs
zwndabs smfix smfix2 smfix3 smfix4 smfixn smabs nick
warmabs swindabs xisabs mpowerla mtable etable

Possible mixing models are :
ascac projct xmmpsf

Possible convolution models are

gsmooth 1smooth reflect rgsxsrc reflxion reflxi2 reflxil reflbal
reflbal2 reflbal3 ref2 conline mnsline

Possible pile-up models are :

pileup
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Additional models are available at :
legacy.gsfc.nasa.gov/docs/xanadu/xspec/newmodels.html

000000000 (What kind of models?)
O00Opowerlaw OO O OOOODOODOOOO

XSPEC>help models pow [0
XSPEC_11.3_commands
Models
powerlaw

Simple photon power law.

A(E) = K (E/1 keV)*x*(-parl)

where :

parl = photon index of power law (dimensionless) OX--- O0O000O00O0OOO
K = photons/keV/cm**2/s at 1 keV. [0 [K--- normalization(U O DOOOO)ODO0O
help> <--—- 0OO0OD0OO0OC0ODDCOOO

XSPEC>

000000000 (Summary of commands in XSPEC)
help commands 00000000000 O0OO0OOO0OOOO0O

XSPEC>help commands

XSPEC_11.3_commands

Commands

‘abund ¢ - Set the Solar abundance table.

‘addcomp - Add a component to the model. UUODOX--- 000000000

‘arf’ - Read an auxiliary response file. DOOO0OXK--- arf 00000

‘autosave‘ - Periodically save XSPEC status.

‘backgrnd‘ - Reset the files to be used for background subtraction. <--- OO0O0O00000O

oood

‘bayes - Set up for Bayesian inference.

‘chatter® - Control the verbosity of XSPEC.

‘corfile’ - Reset the files to be used for background correction.

‘cornorm* - Reset the normalization to be used in correcting the
background.

‘cosmo’ - Set HO and qO.

‘cpdf - Alias for ‘setplot device‘.

‘data‘ - Input one or more pha data files. O0OUO0OK--- dataOO0OO0O

‘delcomp® - Delete a component from the model. OIX--- 0000000000

‘diagrsp* - Diagonalise the current response matrix for ideal response.

‘dummyrsp¢ - Create a ’dummy’ response, covering a given energy range. [

0od <--—- 0000000000 Obolometric fluxOOOOO0O00O00O0O00OO
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‘du.mp‘

‘editmod®
‘eqwidth®
‘error’
‘exec’

‘exit¢
’extend’

Write out history packages of the observed spectrum

and model.
Add, delete or change one component in the model.
Calculate a model component’s equivalent width.<--- line0O0OOOO0OO0OO0OO0OODO
Determine a single parameter confidence region. [K--- 00O 0O0OO0OOOO0O
Execute a shell command from withing XSPEC.

Wind up any hardcopy plots and exit from XSPEC. <--- xspecU 0O 0O0OO
Extend the energy range over which models are calculated.

Ox--- 0000000000DOO00O0O0O0O0ODOOODOOO0O0O0OOooOog
0 Oconvolution model DO OO OOOOOONO

‘fakeit¢

Produce simulated data files for sensitivity studies. 00

Ux---goboooocboobbooooboooooooooon

‘fite
‘flux

‘freeze
’ftest’
‘gain®
‘genetic’
‘goodness‘

‘hardcopy*
‘help®
‘identify*
‘ignore°
opoooooo

‘improve*
‘iplot¢
tlogt

‘lumin‘®

‘margin‘®
‘method

‘model*

‘newpar‘
‘notice*

‘pause’
‘plot¢
‘query*

‘quit®
‘readline‘

‘recornrm®

‘renorm?

ooboog

‘response’

0oo00x---

‘save‘

‘script

‘setplot®

Find the best fit model parameters. UO[XK--- 000000 OO
Calculate the current model’s flux over an energy range. <-- fluxUOOOO[O

Do not allow a fit parameter to vary during the fit. OX--- 00000000
Calculate the F statistic and probability. OO0OXK--- FOOOOOOO
Perform a simple modification of the response gain.

Set parameters for the genetic algorithm.

Monte Carlo calculation of goodness-of-fit

Print the current plot to your default printer.

Obtain help on XSPEC commands.

List possible lines in the specified energy range.

Ignore a range of pha channels in future fit operations. <-—--Q0oooogo

Try to find a better minimum (requires MINUIT).

As plot command but interactive using PLT. <--- QDPO OO
Open the log file to save output. <--—- QgOO0ooboboooo
Calculate the current model’s luminosity over a given

rest frame energy range and redshift.
Calculate the multi-dimensional probability distribution
Set the minimization method.

Define the model to be used when fitting the data.
Modify the model parameters.
Restore a range of pha channels for future operations. <--- 000000000

Exit via the FORTRAN PAUSE statement.
Plot various information on the current plot device.

Switch on/off prompt to continue fitting. OK--- fitOOOOO0O yes/no0 000

An alias for ‘exit‘.
Enable/disable the gnu readline command editing/history
facility.
Adjust correction norms to minimize the fit statistic,
holding the model fixed.
Adjust the model norms, and/or allow automatic renorming. <--- JO0O0DO normalization

Reset the files used to determine the detector responses. [
oooooooooo

Save aspects of the current state to a command file. 0O[K--- =xcm file O0O0O0O

Open the script file to save all commands input.

Modify the plot device and other values used by the
plot routines.
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‘show*

‘source®
‘statistic®
‘steppar’

Display current file and model information.

Execute a script file.
Change the fit statistic in use.
Step through a range of parameter values; perform a fit OX--- OO0OOOO g

O0O0O0Oat each step. U000 MMOODOOOOCOOODOODOOx OO0O0O0O0OO

‘suggest
‘syscall®

‘systematic‘-

‘tclout®
‘thaw
‘thleqw’
‘time

‘uncertain®
‘untie
‘weight¢
‘xhistory*
‘xsect

Make a suggestion or report a bug to the XSPEC gnomes.
Execute command in a shell.

Set the model systematic error.

Write xspec information to a Tcl variable.

Allow a fit parameter to vary during the fit. [X--- 000000 freeJ OO (<-->freez)
Calculates expected fluorescent line equivalent width.

Display elapsed time and other statistical information.

Alias for ‘error‘.

Untie linked parameters.

Change the weighting function used for chi-squared fits.
Open a history file, in order to save fit results.
Changes the absorption cross-sections in use.
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090 000 FTOOLS (USEFUL FTOOLS)

9.1 fthelp

fhelp O ftools 0 man 0000000000 COO0O0OOOfteol 00O OOOOOOOO0DOOODOOODODOODO
ooboboooooooooooooo

fhelp ftools

000000000 O000000000000000000000000 fteols 01000000000000000
fhelp (0000 O)

oooooon

9.2 addarf / addrmf

af /rmf00000000000O000OOOOOOO

addarf ’foo.arf goo.arf’ ’0.5 0.5’ hoo.arf
addrmf foo.rmf,goo.rmf 0.5,0.5 hoo.rmf

0000 fooarf O gooarf 000 (0.50 0.5) 00000000 hooarf 0000000000000 foo.rmf O
goormf 000 (050 05) 00000000 hoormf 000000000 ODODO

9.3 fdump
fits file 0 ASCHIODOO0000000000

fdump infile outfile columns rows

O000000000Ocolumns 0 rows D0 000000 columns O rows 000000000 COOOOCOOO
od

fdump file.fits
000000000 column, row 0000000000000 O000O0O0O0O000O extension 000000000
000 (Dooo 200000)

fdump file.fits[2]

oooocooboooooboooo

Name of optional output file[STDOUT]

0000000 oooooOoooo0oooooooooosSThbOUTOOOODOOOOODODOOOOOO

9.4 mathpha / grppha
0D 800000000000000000000
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9.5 QDPOOOOO OO (Overview of QDP commands)

00000000000000000000000000000000'0

9.5.1 0000000 (Files)

qdp0 000000000000 (fileqdp) D0 OOOOO (file.pco) 0000 Ofile.qdpOO0O0O”X Y1
Y2.2007X Xerr Y Yerr” O07’X X+err X-err Y...?0 0 0000000000000 O0DOOOOOOO

U 10X Xerr Y U000 file.qdp
read serror 1

10.12

2 0.15 1.8

30.12

0 20X Xerr Y1 Yi+err Yil-err Y2
read serror 1

read terror 2
10.120.1-0.23

2 0.15 1.8 0.1 -0.15 2.5
30.120.1-0.22.8

O30XXerr Y OOOOOODOOODODODOOODOOnoO OO
read serror 1

10.12

2 0.15 1.8

30.12

no no no
10.13
20.22
30.12 4
4 0.15

9.5.2 00000 (Start and End)

$ qdp file.qdp

PLT> @file.pco <--- QgO0000b00obOOoboooDboD o
PLT> plot <0000
PLT> quit <--- 00

Thttp://heasarc.gsfc.nasa.gov/docs/software/ftools/others/qdp/qdp. html

80



9.5.3 OO (Overview)

PLT> plot <---Q0gooog
PLT> skip on <--- no 0000000000 O00OO0DOO0O 1,2,30000000
PLT> view 0.1 0.1 0.9 0.9 <--- 00000000000 yo x1 y1OODO)

9.5.4 O (Colors)

PLT> color 7

PGPLOT colors are:

0O=Black, 1=White, 2=Red, 3=Green,
4=Blue, 5=Light blue, 6=Magenta, 7=Yellow,
8=0Orange, 9=Yel.+Green, 10=Green+Cyan, 11=Blue+Cyan,
12=Blue+Mag, 13=Red+Mag, 14=Dark Grey, 15=Light Grey
PLT> color 3 on 4 <-—— 4000000000000 0ODOOOO

9.5.5 0000 (Symbols)

PLT> marker ? <--—- 0O00000O0O0O0OOCOOOOODOO
PLT> marker 17 on 4 <-—- 40 0000000000000 eOODODO

9.5.6 000 (Lines)

PLT> line on 2 <~——-200000000000000O0000d
PLT> 1style 7

PGPLOT line styles are:

1=Solid, 2=Dash, 3=Dash-dot, 4=Dot, 5=Dash-dot-dot-dot
PLT> 1style 1 on 2 <-—- 00000000000 0000000O solid

9.5.7 00000000 (Labels/Titles)

PLT> label x "xtitle" <---xU0O0O000D0O

PLT> label y "ytitle" <-———yUoooog

PLT> label t "top title" <---[0O0oO0ooo

PLT> label f "filename" <-—--0O00ooOoObO000oo0oggoo
PLT> label pos y 2.5 <---yOoooOooooooono
PLT> window 1 <--—- 1000 window (OOOODODODODOODODOO)

PLT> label 1 p 1.5 2.5 "hogehoge" jus left col 3 cs 1.5

<--- 10000000 hogehogeO (x,y)=(1.5, 2.5 000 00000000 1.5000 30
PLT> label 2 p 1.5 1 " " 1i 90 1 1s 1

<--- 20000000 x,y)=Q.5, HOOO0OO00O0O0O0OO0OOO

PLT> csize 1.5 <-———-Q0O00o0oooooo
PLT> label rotate <-—-—- 000000000
PLT> font roman <-——— 00000 romanO OO0
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9.5.8 00000000 (File input/output)

PLT> hardcopy output.ps/cps O00O0O0O
<--- output.psJ 00 postscriptD0 000000 (/cpsOOOOOOOODODOO/psOOODOO
goo)
PLT> wdata output <--- output.qdp OO O OO
PLT> whead output <--- output.pco OO OO
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0100 000000000 FTOOLS (Suzaku
FTOOLS )

o000 OooOoo0ooooOoOoooogo FrooLsoooooo

10.1 xisrmfgen

XI[SOoOoOOOOoOOoOOOUOegainOOOOODOOOOOOOOOOCCDOOOOOODODOOOOOOO
O0000000XISO channel 000 (PHA)OOUOOODO (E)DOUOO0OOO0OOOOOOOOO PHA
00 gain 0 3.65eV/ch 0000 PI (Pulse Invariant) 00 000 Oxispi 0 OO critical ftools 0000
0000000 Second Fits File 0000000000 DOOOO0ODOO PIOD ECODOOO rvmfO0000O
0000 (§3.4200)000000C00 EOOOOOOOOOOO PIDOOOOOOUOODOOOOOO
O0Oxisrmfgend Oxselect 0000 0000000000000 COO rmffile00000000O ftoolsO
googooobooboooobboobboobooo oo

> fhelp xisrmfgen

gooboooboo

1. 000000
phafile (000000000 : 0000 tmp.pha0l00)
CALDBOOD (SA0D)

2. 0000000
ormffile D 000 00000: 0000 tmprmfO000)

3. 0000

> xisrmfgen phafile=tmp.pha outfile=tmp.rmf
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10.2 xissimarfgen

00000 XO0O00OoOOooooooooooooooo0o (0oooo0)0oooo0ooo (af)00
O00000XIS 000 0OXIS/HXD nominal position 0 000000000000 OCALDBO arf00
goboobodobood

e XRTOOOODOOOOODDOOODOOOOOOO

e JO0UOD0ODOODDOODOOUDLOODLDDLOOOUODODOXODOOODOODODOOOODDOOODLDOOOD
gooogd

e XISO OBFOUUOOUOODOOODO (contamination) 000 (0000 OODOOOOOOOO)O
CALDBO arf 0000000000 DODDOO xiscontanicalcD D ODODODDODOOODOODODOO

e JO0OO0OOODDOOOODOOODOOOOODODODOODOODOO

000000000000 0D00000000000D0 arf0D0O0O0O0DODODOOOOOOOOODOOO
0000000000000 0OD0O000000D0000 arf0000 tool O xissimarfgen 000000
0000000000000000Oxissimarfgen 0 DHEADAS 6.1.1 0000000 HEADASOOOO
O0000000oooooDOno CALDBOOODOODOOOOOOOODOODOODODOOOoOOOOO
OOO0OCALDBOOODOOOOOOOOOOODODODOOOOO

O O Oxissimarfgen 0 0 0 00 O 00O Olshisaki et al. 2007, PASJ, 59, S113 00000000000
oooooooooooooog

unix> fhelp xissimargen

0000000 oooooooooooooD f000000C0O00OCOOO

001: 000000000 SKYOOoOoooooooo arf
000 Sky0OO (SKY, SKY) = (700, 800)00 000000000 (SKYX, SKYY) = (700, 800) 0 O
00000 115 pixel (O 2 arcmin) 00000000 XIS1 O arf (sourcexisl.arf) 0000000000
00 (sourcexisl.reg)) 00000 D0D0 OO (sourcexisl.pi),0 000 00000 (sourcexisl.rmf), GTI
0000 (sourcexisl.gti, GTI extension 0000 000000000000O) 2, attitude 0000 (00O
0000 auwxil/ OO00O0D0O0O0DO0OO sourceatt 0O 0)0 00000
000 xissimarfgen O 000000 O0Obin 0000000000000 O00O0O00OOOOOOCOOO
000000000000 000XSELECTOOOO0ODOODODOOOXISOOOOOO 8hinODODOOODO
000000000000 D000o0o0D00000Oxissimarfeen 000000000 00ODOOOOOO
1/8000000000000000ODO0O0O0 XSELECT OO set xybinsize 1l 000000000 bin O
gooooooobnD extract DO0O0OO0OOO0OO0OO0OOOCOOO0OOOODOCDO
gobbtbodoobouobbobouobbooboooobobo

unix> xissimarfgen \

instrume=XIS1 source_mode=SKYXY pointing=AUTO source_x=700 source_y=800 \
num_region=1 region_mode=SKYREG regfilel=source_xisl.reg arffilel=source_xisl.arf \
limit_mode=MIXED num_photon=100000 accuracy=0.005 phafile=source_xisl.pi \
detmask=/CALDB/data/suzaku/xis/bcf/ae_xil_calmask_20051105.fits \

gtifile=source_xisl.gti attitude=source.att rmffile=source_xisl.rmf estepfile=default

Ttext 000 circle(700,800,115) 000000000
2GITOO0000000000D0OO0 Odate-obs=2006-03-01T12:00:00 000000000000
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00 2:0000000000CO00ODODOCOO arf

OO00000000 20aremin00000000DOO0O0O0O0DO200000000 XIS20 arfO0O0OO
oo0o0oodb afd000OC0COOO0OOOCOOOOOOOOO0OOOO0OOOOOOOOOOOOEOOO
dboobooboobooboooooooboood

unix> xissimarfgen instrume=XIS2 pointing=AUTO0 source_mode=UNIFORM source_rmin=0
source_rmax=20 num_region=2 region_mode=SKYREG
regfilel=source_xis2_a.reg arffilel=source_xis2_a.arf
regfile2=source_xis2_b.reg arffile2=source_xis2_b.arf
limit_mode=MIXED num_photon=1000000 accuracy=0.005 phafile= source_xis2.pi
detmask=/CALDB/data/suzaku/xis/bcf/ae_xi2_calmask_20051105.fits

gtifile=source_xis2.gti attitude=source.att rmffile=source_xis2.rmf estepfile=medium

000 estepfile 1000000000000 O0O0D arf000000000O0O0OOOOOODOOO
full, dense, medium, sparse 1 4 000 0000000000000 O0DO0O0OOOOODOOODODOO estep-
file=sparse 0 0000000000000 O0DO0ODO0O estepfile 000000000000

0000000000000 0 Oxissimarfgen 00 contamination 0000 arf 0000 0CO0OOO0OCOO
000 HEADASO CALDBOOOOOOOOOOOOODOOOOOO contamination 000 CALDB
00000000000 00000000000 axf 0000000000 Ocontamifile=none O O
000U00o0000oo0ooU0o0o0o0Oo0oo00O00oU0o0oo0O0U0D0 (booooooo.)oooobooo
contamination 0 00 000 arf 00000 O00O0ODOOOO

Source 00000000000 OD0ODOO0O0O0OODOODOOO0OdSY O arf0000 extenstiond OO
Oo0oooooooooooooooooon

3xissimarfgen O parameter file (000 O 7pﬁ1es/xissimarfgen.par) oooooooo

contamifile,f,h,” CALDB”,,,” Name of XIS contamination file”
00o0oooooooono CALDBOOOOOOOOOOOOODOO
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10.3 xiscontamicalc

XIS O Contamination 0 D00000 arf0 0000000004 Oxissimarfgen 0 000 Contamination
0000 axfO00000O0ODO0ODOOOxiscontamicalc 0000 O00O0O0OO contamination 0000 O
00 Oxiscontamicalc OO0 0000000 O00O 20000000000

o0 1: XSPECOOOOODOOOOOO
000 [|0000C0000U0O0000OoOoOO0oDOoOOoUOooOooOd

unix> xiscontamicalc

xiscontamicalc version 2006-11-26

Written by Y.ISHISAKI (TMU)

Built on ANL HEADAS converter 1.71 for ANL version 1.72

Instrument Name (XISO,XIS1,XIS2,XIS3)[XISO]

Suzaku TIME, or date string in UTC, ’yyyy-mm-ddThh:mm:ss.sss’[2006-03-01T00:00:00]
X-ray energy in keV[1]

incident X-ray DETX position[310]

incident X-ray DETY position[512.5]

ARF file name to multiply the transmission[none]

0000000000 O0XSPECO D000 O0DO0O0DO0D000O0O0DO UOvphabsOOOO OC(CARBON)
O O(OXYGEN)ODDOOOOoOooOoooooo

xis_contami: reading ’/inst/soft/caldb//data/suzaku/xis/bcf/ae_xiO_contami_20061016.fits’
ngp=522, t0=177242000.0, t1=492342800.0, nen=7900, e0=0.201, e1=15.999

TELESCOP ’SUZAKU?

INSTRUME ’XIS0’

CONTAMIFILE = ’/inst/soft/caldb//data/suzaku/xis/bcf/ae_xi0_contami_20061016.fits’ (CALDB)
LEAPFILE = ’/inst/soft/caldb//data/gen/bcf/leapsec_010905.fits’ (CALDB)

DATE-0BS = ’2006-03-01T00:00:00° ( TIME = 194486401.000000 )

DAYS = 199.588 [dy] after 2005-08-13T09:53:20

ENERGY = 1.000 [keV]

R_OFFSET = 3.517 [arcmin] at ( DETX , DETY ) = ( 310.0 , 512.5 ) [pixell]
CARBON = 1.877231 [10**18 cm**-2]

OXYGEN = 0.312872 [10**18 cm**-2]

TRANSMIS = 8.843071e-01

00 2:arf0 OOOO
000000000000 OContamination 0000000 arf0000OO

ARF file name to multiply the transmission[none] source_nocontami.arf

scale column density of contaminant from nomincal value? [no]

00000000 aef00000000DOO0D0DO0O%0

4000 CALDB 00 0OXIS/HXD nominal position 0000 arf0 00000000
S00 arf 000000000000 D0D0ODD xiscontamicale 1000000 0000000000000000000O0O0
000000000000000
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10.4 xissim U 000 [0 exposure map [ [J

xissim 0 OXIS image 00 000000000000 OO000OOD ftoolsOOODOOOODOODOODO
O00D0xissimOOOOO0OOOOCOODOO0OD0OO0DO00000O00O0000000DbODO0000A0 vignetting
00000000 exposure 1 D0 OO0 O0DO0OODODODODOOOO0O0O mapOO0ODOOODDOODOODODOO
xissim O O OO O0O00 exposure map0 0000000000000 exposured DO OOOODODOO
00000000 O0xissimO 000 XIS0,2.0keVODO exposure map 0000000000

0. OO0

OO image fits: input.img

O0000000: (=eal, ea2, ea3)
000000ooO0o000oDooo0DO00o0oo0oO00ofdump 000 Q00O OO

O00000000o0: (0000 xis0.rmf)

1. 0000000000 image fitsO OO
OO image fits O input.imgd 0 00 O image fits 0 flatinput.img 0 0 0 O

fcarith infile="input.img" const="0" outfil="tmp.img" ops="x*"

fcarith infile="tmp.img" const="1" outfil="flatinput.img" ops="+"

OO00000000 10000 image fitsOODODOO0OO

2. 2 keV O photon list 1 00O

mkphlist photon_flux=1 flux_emin=1.0 flux_emax=10.0 \
spec_mode=1 image_mode=0 time_mode=0 limit_mode=0 \
fits_image_file=flatinput.img nphoton=200000000 \
energy=2.0 outfile=flat_2keV.pht

mkphlist 0 0 Oxissim 0 0 00O photon list 0 0000 ftoolDODOOOO OO
>fhelp mkphlist

goooooogo

3. photon list 1 0000 00 image fits 100000000 O0O00CO0OOO

xissim instrume=XISO
infilel=flat_2keV.pht infile2=none \
eal=999.9 ea2=999.9 €a3=999.9 \
xis_rmffile=xisO.rmf \

outfile=flat.evt

4. xselect 00 0 image fits 1 00O
0500000000 0image fits0000000 exposuremapd 0000000000000 00OOO
ooood

00020080 3000 Oxisexpmapgend 00 FTOOLSO OOOOOO0O0DOODOODO O Oexposure map
Odirect 000000000 ODODOO
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10.5 hxdarfgen

HEADAS 6.0.6 0000 HXD O arffile 0 0000 hxdarfgen 00 ftools 0000 O0OO0O0OOOOO
HXD nominal position 00 00000000000 arf 00000000 OO OO (XIS nominal position
0000000000000000)

00000000000 O0EXDOOOO0OO0O00O0000000O00D 000000000 0OOO0O (rmf)
0000000000 0mfx arf 0000000000000 O0OCOCO0OO0OODODOOOOOOOOarfd
0000000000000 00000U0HXD O arf/rmf 00000 XOOOO (arf) = 000000
(rmf) 00 0000000000000 OHXD nominal position 000 arff 0000000 1.00000
0000000000000 O00OHXD arf 0 OHXD nominal position 00 000 000000000 DO0O
ooooooo

hxdarfgen 000000000

unix $ fhelp hxdarfgen

gbOooooooooooo
ae101005040 hxd_pin.pha 00O 0 PIN O PIfile 000000 O(RA, DEC) = (274.0554, 49.8675) O O

00000 PINO arf0000ODODOODO

unix $ hxdarfgen hxd_arf_pinid=64 hxd_arf_gsoid=17 \
teldef_name="ae_hxd_teldef_20060516.fits" \
attitude_name="ae101005040.att" \
hxd_arfdb_name="ae_hxd_pinart_20051126.fits" \
input_pi_name="ae101005040_hxd_pin.pha" \
point_ra=274.0554 point_dec=49.8675

0000000000 hxdarfpinid=64 00 PIN-0,1,2,..630000000000000CPIN arf0 0O
OO0000D0OhxdarfgsoidD 16 0000000000000 0O0ODO0OC0OO0O0O0O0O RA,DECODOPI
fle0DO0ODOODOOO "RANNOM 'DEC.NOM’ 0O 000 0%00 0 Oael01005040_hxd_gso.pha 0
00 GSO0O PIlfleD OO0 GSODO arf000OOOODO

unix $ hxdarfgen hxd_arf_pinid=65 hxd_arf_gsoid=16 \
teldef_name="ae_hxd_teldef_20060516.fits" \
attitude_name="ae101005040.att" \
hxd_arfdb_name="ae_hxd_gsoart_20051126.fits" \
input_pi_name="ae101005040_hxd_gso.pha" \
point_ra=274.0554 point_dec=49.8675

0000000000000 0OCALDB 00 arf data base 000 (hxd-arfdb_name) O O

PIN OO0 ae_hxd_pinart_xxxxxxxx.fits[

GSO0 OO ae_hxd_gsoart_xxxxxxxx.fits

gooobooboobobboogoboooboooooo

6Vix 00000000 attitude ile 000000
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0 OA OO0 Web page (USEFUL WEB PAGES)

0000000000000 000D000 WebpageOOODODDOODmMmDODODODDOOOODOODOOOO
OO00000000 WebpageOOOOOOO

gooooooooooo
0000ooooooooooo (ooo)
http://www.astro.isas.ac.jp/suzaku/index.html. ja
O000OOO0Ooooooooo (GSFO)
http://suzaku.gsfc.nasa.gov/

godoodoooood
o0 (@oo)
http://cosmic.riken.jp/suzaku/help/index_j.html
oo (@o)
http://cosmic.riken. jp/suzaku/help/

GSFC
http://suzaku.gsfc.nasa.gov/docs/suzaku/astroe helpdesk.html

FAQ O OO
oo (@o)
http://cosmic.riken. jp/suzaku/help/faq/index.html
GSFC
http://suzaku.gsfc.nasa.gov/docs/suzaku/helpdesk/analysis faq20070101.html

0000000000 /0000o0ooooooog
0000 (000)
http://www.astro.isas. jaxa.jp/suzaku/caldb/
0000 (GSFO)
http://suzaku.gsfc.nasa.gov/docs/heasarc/caldb/suzaku/
CALDBOOOOO (GSFC)
http://suzaku.gsfc.nasa.gov/docs/heasarc/caldb/caldb_install.html
ooooooo
http://www.astro.isas. jaxa.jp/suzaku/process/
v1.2,v1.30000000000000000000 (o0, GSFC)
http://darts.isas.ac.jp/astro/suzaku/seqdata.html.v1.2

http://darts.isas.ac.jp/astro/suzaku/seqdata.html.v1.3

http://suzaku.gsfc.nasa.gov/docs/astroe/archive/astroe_icd_sdc_vl.2.pdf

goooooogon
DARTS (OO 0O)
http://darts.isas. jaxa.jp/astro/suzaku
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HEASARC (GSFC)
ftp://legacy.gsfc.nasa.gov
HXD O NXB
http://www.astro.isas. jaxa.jp/suzaku/analysis/hxd/hxdnxb/

gooooooooooon
HEASoft

http://heasarc.gsfc.nasa.gov/docs/software.html
ds9

http://hea-www.harvard.edu/RD/ds9/
xissimarfgen 00O 00O

http://www-x.phys.metro-u.ac.jp/~ishisaki/xissim/

gbooogooodgogn
HEADAS

http://heasarc.gsfc.nasa.gov/docs/software/lheasoft/
qdp
http://heasarc.gsfc.nasa.gov/docs/software/ftools/others/qdp/qdp.html
xspec (0O O0O0O0O0OOOOO0O)
http://heasarc.gsfc.nasa.gov/docs/software/lheasoft/install.html

xspec
http://heasarc.gsfc.nasa.gov/docs/xanadu/xspec/manual /manual .html
Xronos
http://heasarc.gsfc.nasa.gov/docs/xanadu/xronos/xronos.html
xselect
http://heasarc.gsfc.nasa.gov/docs/software/lheasoft/ftools/xselect/xselect.html
xissimarfgen
http://heasarc.gsfc.nasa.gov/docs/suzaku/analysis/xissimarfgen/
0o
good

http://darts.isas.ac.jp/astro/tables/SUZAKULOG.html
oooooo
http://darts.isas.ac. jp/suzakulog/top.do
ISAS PLAIN OO OO analysis server OO0
http://plain.isas.jaxa.jp/ana _servers/
WAM OO 00O
http://www.astro.isas.jaxa.jp/suzaku/HXD-WAM/WAM-GRB/
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O UB 00000000000 O0O0oOonnd

(SOFTWARE INSTALLATION)

0000000000000 00000O00OU000O00O00O00B.1 0 B.2 00000 HEASOFT O ds9

0000000000000 0000O00O000000 HEASARC OO OOOODO
http://heasarc.gsfc.nasa.gov/docs/software.html

ggbdodbooobobboooooo

goooOooooooo@uouoooooooooooog..D

ooooooooooooo

ggoobooobooooobboooobooo

Joo00d0ooooo0Oo0U00ooDoODO (D0DoOd00oDOoooDOoDoDooDbOOoOoDbOoOODoO)O

(ooooOoOooog) ooooooOoOoOoooo oso

(oboooooooo)obooooooooooao

0ooooooooooobooobbboboobooooooobooo0wWooooobooooooo

0o0oooooooo ¢con)y/00b0000oooodooDO0obODO0ooooDO00oDOOo0oO0DOoDODOn

0000000 oooo0ooooOo0 (»mOod0O00000 Xspec O local model OOODOOOO

goooboood

B.1 HEAsoft

HEASOFT 000U OO0O0O0O0OOOO0O0OOU0O0OUOOoOooono
http://heasarc.gsfc.nasa.gov/docs/software.html

O HEAsoft 000UJU0O0O0COOODOOOOOCOOOUOOUOD HEAsoft OOOODDOOOOOODOOO

00000000000 00000 Downloads 0000000 OOODOOOOO Download JOOODO

gobooobooboooooboooubooo bbb bbb bbb bbooboooo

gobobbboodooooobbboob oboon Bt DUOOODL Bt.2000O0O0ODO

B.1.1 0000000000 O0O0O0OO (Binary distribution)

goooDoO0O0o0o0oDODOO00B.1 00000 100000000000 20 A110000000 (A11
000000ooooooooooo0O0DO)MO0DOO0000o0o00D0O0O0D0 Mission-Specific
Tools ODUD0 Suzaku UOO0ODOOOOODOOOOOODOODOODOOOODOOODODODOODODDOO
00000000000 0'000 swmit0OO0000 tar 0000000000 D0O0O0O0OOOOOO
Uoobo0oooooobo0obodoooooooobbOn neadas DOOO0O0OOO0OOOOODOODOOO

attitude/ heagen/ image/ tcltk/ demo/ heatools/
integral/ ftools/ spectral/ Xspec/ heacore/ swift/

000 0OXspecv11 00000000000 ND00000000000000 Xspecvll 00000000000000O0
gooooooobOooO00o0oDbO00000ooooooOOoO0oDbOO00b0ODODODO0O00O0
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ocoooooboooooboooboooooboobobooooboooooooboOooooboOoDbOoDbOODbODbDO
goboooobooodbooofoibO0d Ulinux OO0 i686-pc-linux-gnu-libc2.2 OO O OO0
020000000000000000000D0000 BUILDDIR O0OOOO

./configure > config.out

gooboobobooobboooboooooboboobooooboobooooobobbooboooooooonoo
goooooogos.1.3 00000
gobobobogobooobboobbobobobobbboobobooboboobbooon

locate libg2c

goooobooboooboobooobobbooboooooooooooobooboobObobooooooon
ooooo .1.4)000000O0O0DODODOOOOODO

DrTIE REE ZTW BEGE Sebv-2B LoD DqFOW LT |

*, a |% http://heazarc.esfonasagov/docs /software/ heasoft/download html | -

% HETE link %% link1 % link2
\E':l %% Suzaku RIKEM Home Page [% HE &zt — Dovwnload (Wersion G606 ] %3 Welcome to Turbalinux! G
i

STEP 1 - Select the type of software:

" Source code distribution

Or a pre-compiled binary distribution: (Important Note About Perl Libraries)

& Linux (PC) (Note for Linux users) {" Linux (Mac PPC)
{" solaris / Sun0s {" OSF/alpha*
" Mac PPCOS X 10.3.x/10.4.x (Panther/ Tiger) o Cygwin * (see Important Note)

* Please note that some packages are not currently supported on the OSF and Cygwin platforms:

* On OSF, the Xspec v12, Suzaku, and INTEGRAL packages are not supported.
* On Cygwin, the Xspec v12, Suzaku, INTEGRAL and FV packages are not supported.

STEP 2 - Download the desired packages:

[~ Al

[~ Mission-Specific Tools |
[~ ascaA [ Einstein [ ExosaT I cGRO [~ HEAo1 [ INTEGRAL
[T osoe [ ROSAT [+ Suzaku ™ switt ™ vela [~ xT1E

[ General-Use FTOOLS
[+ caltools [+ Fuiils |+ Fimage [+ HEASARC [+ HEAtools I+ FV/GUIs |+ Time

[~ XANADU
[« Ximage [+ Xronos [ Aspecvil* [« Xspecwvi2*
[~ XSTAR
Submltl Reset I -
Il
4] ] [ ]

= = =

0O B.1: HEAsoft 00O 00O OOOO

20000000000000000000
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B.1.2 00000O0COO0OOOOOOOO (Source code distribution)

doboboooooooboboboooobboBs.1000000D000 10 Source code distribution

ooo0oooobbo0o 20 11 D000 0O0O0MODO0O0OO0ODO0OO0O000DDO0O Mission-Specific
Tools ODUD0 Suzaku UOOO0DOOOOODOOOOOODOODOODOOOOODOOODODODOODODDOO
000000000000%000 swmit 000 Otar 0000000000000 O0O00O0O00OOO
gooo0o00o00b00b0O000000bO0o00b0DnD neadas D000 OO0OOO0OOODOODOOO

BUILD_DIR/ README.CYGWIN attitude/ heagen/ swift/
CMakeLists.txt* Release_Notes_6.0.4 ftools/ heatools/ tcltk/
HEASOFT-INSTALL.TXT Xspec/ heacore/ integral/

Ubddooooobobooo0oboo0oooooboOon0n0 HEASOFT-INSTALL.TXT OOOOO0OOOO0O
ooooooooo4
0000000000 headas D 0O0D0OOO0OO0O0O0 BUILDDIR UOOOOOOOO

./configure > config.out

000 (./configure 000000 O0OO0O0OCODOOO0OODOOOODOOOOOOCODOOODROODO
gooO)ooooooooooooooooooobOooooooooooo

make > build.log

goooooooobooo

make install > install.log

U000 OHEASOFT-INSTALL.TXT U U 00 00O 0O OVERY IMPORTANT UUO DO O0OOODOOOODOOO
U 0Obuild.log O install.log U0 OO0 DO0OO0OO0OO0O0O0DODOODOOOODOOOOO0OOO0OODODODOOO
U0ooooioobooonoon "x" Jdbodooboooboobooboobbooboooboboobog
J000000000o0oooo00ooooooononog s D00 oooooooooooooao
ggo

oo n

read_subs.f:292: warning:
GOTO 100
1
read_subs.f:349: (continued):
100 call fcerr(’*** FADMAP EXITED IN SUBROUTINE READ_EXPOSURE *x*x’)
2

Reference to label at (1) is outside block containing definition at (2)

oo 2)

3000 0Xspec vl 0000000 O0DO0ONOO0DDOODOOODOO0ODD Xspecvll 0000000000000000O
gooooooobOoOo0oooooooobooooooooOoOoOoooooOOO0nOg
{000000000000000000000000000000000000000000000 ...
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*** Warning: This library needs some functionality provided by -ltermlib.
*** I have the capability to make that library automatically link in when
**%* you link to this library. But I can only do this if you have a

*** shared version of the library, which you do not appear to have.

*** The inter-library dependencies that have been dropped here will be
*** automatically added whenever a program is linked with this library

*** or is declared to -dlopen it.

UboobooobDobO0O"xx"ddooooobobooooboooooouobboboboooooboo
gbooOoobobooobcooboOobobbobOoooooobobooooobooobooooooooboooboon
U00bO0b000000D UOHEASOFT-INSTALL.TXT U0 000000 CONTACT INFORMATION 00O 0OU
gboooboobooobooooooooooooobooooooobobobooboboobbobboo
goboobooobond

gbobobooooooboboboooobooooobooboooboooos.1.3 00000000000
oboooooooog

B.1.3 0000000000 (Setup after installation)

000000000000 0DO000DOD0O0OD00O00D HEAsoft OO DOOOOOODODOODO
(headas 00 000000000000 OODO)HOD0OO000DOOO0CDOOOCDOOD O/YOURDIRECTORY O
gobooooobobobobb000b0O0ddbOreadas DOOOOODOOOOOO0 os OOOOODOODOODODO
00000000 bbobooooobbbOnbg Die86-pec-linux-gnu-1libc2.2 alphaevb6-dec-osf4.0d
sparc-sun-solaris2.8 powerpc-apple-darwin7.5.0 U0 OO0 O0O0OOOOOOOO YOURPLATFORM U
O000000000000000 shel1 OOOODO7

echo $SHELL

000000000000 0O0Ocsh O tesh OO0 O$HOME/ . cshre O

setenv HEADAS /YOUR_DIRECTORY/headas/YOUR_PLATFORM

alias heainit "source $HEADAS/headas-init.csh"

OO0000O0OshOashOkshObash OO0 $HOME/.login O (DO OO0 OO bash O OO $HOME/ . bashrc
gooo)

export HEADAS=/YOUR_DIRECTORY/headas/YOUR_PLATFORM
alias heainit=". $HEADAS/headas-init.sh"

ooooooo

U0o0o0obOoOoOoO0Oob0 "eainit" 0000O0D0OO0OO0OOCDOOOOCOOOOOCOOOOOOOOOO
oooooooooooooo

OO0 HEAsoft JDOOOOOODODODODODODOOODODO
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B.14 70000070000 (A common trap)

U0 linux 0000000 linux 00O0O0O0D0OO0O0O0O0OCOOOODOOOOCOOOOOOCOO0O0
gbobobooboooboooooobobobbboooboboooobbbiodoog dXxspeconoo0oO0O
gobooooobooo

/YOUR_DIRECTORY/headas/i686-pc-linux-gnu-libc2.2.4/bin/xspecl2:
error while loading shared libraries: libgcc_s.so.1:

cannot open shared object file: No such file or directory

0000000000000D0 1libstdct+.so.5 libg2c.so0.0 libgeecs.so 0 OOO0O0 (OO OO0
libgecs.so) OO OODOODOOO0OOO0OOOOOOOOO

ooo

http://heasarc.gsfc.nasa.gov/docs/software/lheasoft/linux.html

Uoo0dddOd "Compiler library patch for Linux" 0000000 tard0 000000000
UOU0Oheadas U 00 OO0 000000000 O0000C0D ODOOOOOODOOO 1ibgeecs.so OO DO
headas/i686-pc-linux-gnu-1ibc2.2.4/1ib/ 00000 OO

0000000000000 $HEADAS 00000 DDODOO0O0O0DODDDOOODS00000000
000000000000 1140 0000 $HEADAS/lib O0OOOOOO0OOOOOOOOO

echo $HEADAS

U0dbO0Ob0000 headas DOOOOODODODODODOOOODOODODOO

cd (OOODOOOO)1Lib
mv * $HEADAS/1lib

goboobooooooobooooob 1iv 0000000000000 000O000O000000
goobobbooboooobbooobooooooboboboobooobooboobobobbboboobb
O0000DOO0O0O0O0OD0O00000O $LD_LIBRARY_PATH ODODODOOD i686-pc-linux-gnu-libc2.2.4/1ib
Ub0o0oooooobOobooOobonDOon shell ODOOO

setenv LD_LIBRARY_PATH "/YOUR_DIRECTORY/headas/i686-pc-linux-gnu-libc2.2.4/1ib:$LD_LIBRARY_PATH"

goodd

export LD_LIBRARY_PATH="/YOUR_DIRECTORY/headas/i686-pc-linux-gnu-libc2.2.4/1ib:$LD_LIBRARY_PATH"

gooo

B.2 ds9

ds9 OO0 Q0
http://heasarc.gsfc.nasa.gov/docs/software.html
00 SA0Image DS9 UODUIOOOOOOOOOOODOODOOODOUOUOOODOOOUOOOOUOOOO

500000000000 headas 000000000000 00D0O00O0OOOODONO
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gboogooboboboobobobboo

http://hea-www.harvard.edu/RD/ds9/
0000000000 00000000O0D0DO00000D0 0sS00000000000000000 00
000000000 ds900000000 10000000000 PATHOOODOOOOODOOOOODO
O@DOoO0o000o0ooOOoOoooDoO PATHODOODOOONO
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0 O C  Suzaku HelpDesk

gbbooboboooboomoooboodooboooooobooboobooooooobobobooooboooan
o0oooo0ooD@ooOoooooO00ooOoH)oobOooOoDbOoDbOO00O0DO00usODO NASA Gsrec O
U000 coFr0 000000000000 00DOOWWW Page OO

http://cosmic.riken. jp/suzaku/help/index_j.html (OO O)
http://cosmic.riken.jp/suzaku/help/ (O 0O)
ooooooooooo

http://suzaku.gsfc.nasa.gov/docs/suzaku/astroe helpdesk.html
0O NASAOOOOOODODOOO @Woge.no
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gbooboboooboobboobooobon
gboooboooboobobbobD ww DODDOOO0OO0O0ODoobDoboobobboobgd
suzaku_help@crab.riken. jp
oooooboooooooo

sokskokokskkokkkokskskokkskokoksokkskokokkk (0 OO OO0 OO0  (WOTOT18) skskskoksk skok sk sk ok sk sk ok 3k 3 ok k 3 ok 3k 3k ok 3k ok ok k
00000 (your name):

OO0O00O (your institute):

OO0/00 (your title):

O000000000D0O00 (Can this question be made public?)
[Yes/No; default Yes]:

0000000 (Secret idea included?)
(o/0; Y/N]:

0000 (Additional information):

0000 (Analysis environment):
Linux kernel x.x.x

gcc version X.X.X

HEADAS version x.x.Xx

OOO0D0O, DOCOO0DOQ0 (Favorite Target; if possible):
Obs ID:
Obs date:
Target Name:
Process Version:
~ HK FITS Header U ’PROCVER’ 0O 0OOD0OOOO
fkeyprint keynam="PROCVER" 0O OOOODO0O

0000 (Question; Free format):

>k 3k 3k 3k ok >k >k 3k 5k >k ok 3k 3k 5k 5k >k >k 5k 5k %k >k 3k 3k 5k 5k >k >k 5k 5k 5k %k >k >k >k 3k 5k >k %k >k >k >k 5k %k >k >k >k >k 3k 3k >k >k >k >k >k >k >k >k >k >k >k >k 3k >k %k %k >k >k >k >k %k %k %k >k > %k >k k

goboobooogobobooobooobobbooobobobobooboboooboooboooboog
gbobobooboob0mOoooooooooboobooooooobooooooomwwwoOOOoOOoooo
goboooboOwww page 00000000000 O0O0O0O0OCOOO0OO0OODODOODOOOOOOO
ggoodoooboooboobboobobooobooooooobboobobobbooboooon
goboooobobobooboboboooboooooobooobooboowWwoooDooDboo

ooobooooboooooboooooooobbooboobooboboooboobOoboooooooon
gdoboboobooobooobooobobobo0on yesgooooobooooooooooooboboo
goboobooooooobobobobboooboboboboooobobobobobbboboboono
YES/NO 0000000000 OO
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O OD GLOSSARY

00000000 CO0DDOO0ODO0ODbO0ODODODOO000OO0OO0DOO00 (suzakuhelp@crab.riken. jp) O
gogoogooooo

e ARF: Aucillary Response File

CALDB: Calibration Database

e CCD: Charge Coupled Device (BI-CCD: Back Illuminated CCD, FI-CCD: Front Illuminated
CCD)

e CL: CLeaned event

e COR: Cut-0ff Rigidity

e CTI: Charge Transfer Inefficiency

e CXB: Cosmic X-ray Background

e DARTS: Data ARchive and Transmission System

e FITS: Flexible Image Transport System

e FFF: First FITS File

e GO: Guest Observer

e GOF: Guest Observer Facility

e GSFC: Goddard Space Flight Center

e GTI: Good Time Interval

e HEADCC: High Energy Astrophysics Data Centers Coordination
e HEASARC: High Energy Astrophysics Science Archive Research Center
e HEAsoft: High Energy Astrophysics software

e HK: House Keeping

e HXD: Hard X-ray Detector

e NXB: Non X-ray Background

e PHA: Pulse Hight Amplitude

e PI: Pulse hight Invariant

e PSF: Point Spread Function

e QL: Quick Look
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RMF:

RPT:

SAA:

SFF:

SWG:

WAM:

XIS:

XRS:

XRT:

Redistribution Matrix File
Raw Packet Telemetry
South Atlantic Anomaly
Second FITS File

Science Working Group
Wideband All-sky Monitor
X-ray Imaging Spectrometer
X-Ray Spectrometer

X-Ray Telescope
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OO00000D00000000000000000000 (IsAs/Jaxp)000000D0000O0O (PLAIN
ooooO)ooooo (ooH)ohooo (oooHhooooo oD oDO (DOOHOKOOOO (COOHo
ocooo(@oo)ooooooopooooooooooooooobooooooobooooUoooobUooo
goboooobobo
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