IRAF/DAOPHOTO O OO PSFOO MOOOOOO ver 0.31

00 mo 2

0000 00000000 0O00oooooooooa (PD)

20110 1000 20

1 URL:http:home.hiroshima-u.ac.jp/myamanaka/data/daophot_manual.pdf
2 e-mail:myamanaka” at-mark” hiroshima-u.ac.jp



010
1.1
1.2

020

g3d
3.1
3.2

3.3

3.4

3.5

040

gs50
5.1

5.2

oood
OO0000D00000 .. e e e e
PSFOOODO . . e e e e e s e s e s

PSFOOOODODDOOOOOOO

PSFOOOO

DAOPHOT O OODOO . . . o e e e e e e e e e e e e e e e e e e e e s s e e e
OO00000O00 . . . 0 e e e e e e e e e e e e e e e e e
3.2.1 imexamine DO O OOOO00O0OO00OO . .. 0 0 0 e e e e e e e e e e
3.22 photO0OO0OO0O0O0O0OO0O0 ... 0 vt e e e e e e e e e
PSFOOOOOOOOOOOODO . . . e e e e e e e e e e e e e e e e e e
3.3.1 PSFOOOOOODOOOOOO0O0O00O0 ... . e e e e e e e e e e
3.3.2 0000 PSFOOODOOOOO . . . e e e e e e e e e e e e e e s e e
PSEFOOOOOOOODO . . ..ot e e e e e e e e e e e e e e e e e e s e e e s e e e
3.4.1 allstar ODODODO . .. . . o e e e e e e e e e e
342 group O OO0 .. 0L
3.4.3 mnstar OOODO .. . . . o e e e e e e e e e e e
3.4.4 substar OODODO .. . . . 0 e e e e e e e e e
3.45 PSFOODOOOOOODODOOODODOOOOO0O ... .. e e e e e e
OO0O00O00 . . . e e e e e e e e e e e e e e e s e e e e
3.5.1 pdumpOO0OD0O0O0O0DO0 . . . 0 0 e e e e e e e e e e e e e
3.5.2 O000000000000000 ... . e e e e e e e e e e e e
3.5.3 awkOOOOOODODOODOOOODODOO ... .. e e e e e e e e e

ooboooooooad

Appendix

PSFOODOODOO ..o e e e e e e e e e e e e e e s s s
5.1.1 pstselect O OO0 . . . o o0 e e e e e
IRAFODDODO0OO0DO000000000000 .. . 0t e e e e e e e e e e e s e

o S & ot G

12
12
17
18
18
20
21
22
23
24
24
24
25

26



10 dotdo

1.1 O0o0ogoogood

00000000 IRAFOODOO0OODODOOO0O0OCOOO0O0 DAOPHOTODOOO PSFOOUODOOODOOOOOOO
0000000000000 0U00O0U0O000O00000000O0O0O0O0000DOO00DO00oOOoUOOoooUOo
0000000000000 000000D000000'OM10000000000000000000000O0000
000000 paper 0000000000000 O0OOOOOOOCOOOOOODOOOOOOOOOODODOOODOOO
0000000000000000002000000000000000000000000000O000000O0O00
0000000000000 000oo0O0oOCO0o0O PSFOOOOODOUOOOOODAOPHOTOOOOOOOO
gooopoooboboood

0000000000000 000O0000 IRAFOODOOOOOODOOOODOU0OOOOO0OOODOOOOOoOooDoO
000000000000 00oo0O0O0O00O0OO00OU00OOU00OOO0ODO0O0O0O0OUCOO0OOOO0OUODDOOOUOODOO
OO0O0OIRAFOOQOO0OOOOCOOOOOOOOOOOOOOOPSFOOOOUOCOODDOOOOOOODOODODODDDO
goobobdoboootbooobooboooboobboub bbb obbobboobbbo
0000000000 OooO0o0o0oOU00O000000OU0000ObO 00000 0D0DoD0ooDoOoUOOOoOOOOoUOOOO

0000000000O00OO0O0UoO0O00U0UO0O00000Oo00O00D0o00DU0ooDUDOOOoOUOOOoUOOOO
gogooogooooooobbooooboobobbbbooobooobbbob bbb bboob o
goooobooobgoogodooboobooboooob bbb bb bbb bboboboogo
0000000000000 O000000O00O0000O00O0O0OC0O0ODO0O00DC00UOOOOOOUOOOODO
Oo0ooo0O000ooUoooOoooooooOobAOPHOTOOOOOOOOOOOOODOOOODOODOOODOOOOO
00000000000 Lindsey E. Davis 00 ”A Reference Guide to the IRAF/DAOPHOT Package” 00 00000
O00000ooO000ooOO0O0ooOOoOoOoOooOoOoOooO

000000000000 000000U0O0OO0O000000O00000D0D0OUD0DO0O000OUDOUUOOooOoOOn
000000000 0daofind00 0000000000000 OOOOOOODOOOOOOO0OO0OO0 imexamine
0000000000000 O0daofind000000000000D0000OO0OOdaofind00000000O00OO0O
O00oooOOoOooooooooo

1.2 PSFOOOO

Point Spread Function(PSF) 0000 0000000000000 00O0O0OO0OOO0OD PSFOOOOOOOOOO
oooooOoOooOoOOOOOCUOCOOOCUOOOCOOODOOOODOPSFOOOOOOOOOOOOOOOOOOO
ooo0O0oDO0oO00oOO000oDoDOO000O000O0O00ooooODoOoDDODO0 aperture0000DO skyODO
00o0oo0o0o0o0o0oooU0UoOoU00O000oOoU0ooOO0 (D 1100)0D00o0O00DOoO0OO0OUOoDOo
0000 (aperture photometry) 0 D0 000 0000000000000 0O0OOD0O0O0OO0OOOOOOOOOOOOO
0000000000000 000000000O0000000O0O0000O0O0O0On (0 1.200)00000PSFO
OO00U0Gaussian O O0O000D0OOODOOOOOOODOCOOOOO0OO0OOOOOO0OOOODOOODODOOODO
oobooooboooDbOoskyOObOOooobooboooobbooooboooooooboobooo

l 00000000000 000000000000 DAOPHOTOODOODO (0O0000O0)00000000000O0DAOPHOTOODO
goboooooooooobooooooooooboooooOobooOooooooOoOOoOoO0oOoOb0O0OOOO0O0000b000o0oOo0o0ooOoo0ooOoo
oooooooooooooo”bDAOPHOTOOOOOY0000000000O000O0O0O00O0ODOOOOO

20000000000000000000000 tips0000000000000000000000O0D000000000O0000000 1
goooooooo0oooooooooooooooooooOoooooooooon



20 40 B0 an 100 120 140 160 120 200

01.1: 1.5m00000000000O0O0O00OOO0OO HOWPolO 20110 80 40 (D0O0OODO 8700 )00O0O0OO
lad00O0O0O SN 2011byOOOOOOOOOOOOOODODOOOODOODOOOOOODOODODODOODODOOO

10

PSF —e—
Aperture —e—
' 2P
nr 0N 1
¢ s
Q ® o
12 | 'f “a ]
e ] 0.. QQ .
13} ¢ s, ® ]
3 8
°
2 1 ‘. .~
T I ¢ . 1
S % & ¢
£ 9# $ ¢ *lc-2
c 15| © °e 1
g ¢ . ?o
> ¢ Rc-1
16 | e 1
L[]
0]
17 ¢ * ‘H ]
o . %ﬁ b
]
18 | MY %, B+1 |
19 : : : : : ‘
-20 0 20 40 60 80 100 120

Days since B-band maximum

012 0000000 Ia00O0O00O SN 2011by0 B,V, Rc, Ic OD0OOO0OOO0O0OOODOOOCOO PSFOOOOODOO
ooooobooooooooooobooooboooooooooobooobooobbOoooooooDbDoObOooog
oooOo00QoOoOO000O0O00000OooOooOOOO0OOO0O0O0OO0OBOOOODOOOODOOOOOOCCDO
Oo0O0o00o0SsS/NOUOOODoOOoOoooUoOooo s/NOoOOoooUoooooooUooUoooooooooooooooo
oboobooooobooobooboooocoooooooobon



020 PSFOOOOOOOOOOOOO

1.imexamine T XKD E MIE R E

2.phot TS

skypaik(C
a5 =
3.PsfICEL DIEEDETPSFETILIER

4.seepsfCEFILFT VD EEREMNTREN
JOZr7A)L

S5.allstardN> RTI 4 w4 2O EETILDELBIE
EMDDEIEZKU

7.78DA A—=ZTPSFAZE USIITCWLWS N FT v D

8.pdumpTHIXFERDEH S

O21: PSFO0OOOCOOOOODODOODOOODOOOOOOphetDpsft000O0O0DOODOOOODDOOOO
OO0000Qapertuwred sky 000000000000 O0O0O0O0OO0O0DOCOO0O0Ophot00DO0OOODODOOO fits
00000000000000000000000000 (3200)0psf00000O”2?000000 PSFOOOO
OO0 0"w’0 psf.lfits000000O00O0 (3.300)0allstar 0000 O0O0O0OO0O0ODOODOOODOOOODO (3400)0
seepsf 00000 allstar O OO0 ODOOOO PSFODOOODOOODOOOOOOOODOOOOOOOO



030 PSFOOOO

3.1 DAOPHOTOOOOO

OO0 IRAFO0D000000O00Ologin.clODOO00ODOOODOO0OD cp000000O0DODDOOO0O0OOO0O cdO
oooooooooao

[$ cp “/login.cl . ]

O0O0000000000O0ob000DOn login.clODODODOOOOO0OO0 xgtermOOOOOOds900O0O0O0ODO0ODO

$ xgterm -sb &
$ ds9 &

O00Oxgterm OO0 cl(O0O00 e) DOODOIRAFODOOOODOOO

Welcome to IRAF, To list the availsble commands, type ? or ??, To get
detailed information about & command, type “help command', To run &
conmand o load a package. type itz name, Tupe ‘bye' to exit a
package, or ‘logout' to get out of the CL,  Tupe ‘news' to find out
what iz new in the version of the system you are using, The following
commands or packages are currently defined:

Apropog dbmz, lists, plot, stedaz, utilities,
color, images, noao, proto, system,

: dataio, language, obsolete,  softools,  tables,

; ecl> digi

apphot,  daophot., photcal, ptools,

E digiphot> dao

addstar daotest nztar pexamnineg paf

allstar dataparz@ pcale pfmerge pzort

centerparel  findpars@ pooncat. phot psteelect

dacedit fitzkyparzl@ pconvert photparz@ zeepaf

daofind group pdump prenunber setimpars

daoparsl grpselect peak pselect substar
A daorhot> M1

O 3.1: xgterm 0O IRAFODAOPHOTOOOOOOOOOOOOOOOOO IRAFO DAOPHOTOOUODOUOOOO
oooooooobboogon

000 IRAFOOUOOOOO0OD0O0OO0D0O0OO Odigiphot 0 daophot 000000000 ODAOPHOTOOOOOO
O0OO0000D0digi"07dao”0 0 0000000000000 0O00O0O0O0O0O0O0OO



NOAO PC-IRAF Revision 2.12.2-EXPORT Sun Jan 25 16:09:03 MST 2004
This is the EXPORT version of PC-IRAF V2.12 supporting most PC systems.

Welcome to IRAF. To list the available commands, type ? or 7?7. To get
detailed information about a command, type ‘help command’. To run a
command or load a package, type its name. Type ‘bye’ to exit a
package, or ‘logout’ to get out of the CL. Type ‘news’ to find out
what is new in the version of the system you are using. The following

commands or packages are currently defined:

apropos dbms . lists. plot. stsdas. utilities.
color. images. noao. proto. system.
dataio. language. obsolete. softools. tables.

ecl> digi

apphot. daophot. photcal. ptools.

digiphot> dao

addstar daotest nstar pexamine pst

allstar datapars@ pcalc pfmerge psort

centerpars@ findpars@ pconcat phot pstselect

daoedit fitskypars@ pconvert photpars@ seepst

daofind group pdump prenumber setimpars

daopars@ grpselect peak pselect substar
daophot>

J

000 DAOPHOTO PSFOOUOOOOCOOUOODDOOOOOOCOOOOOOUUOOOODOODO (bOO)oooOoo

gogoogbodabooobobooooobuooobobobobboobbbobobooboaouooobaooda
goooooobooo

3.2 ODOOoogooon

DAOPHOTOOU PSFOUOOUO.magODO OO0 0OUO0O0DOOO0OUOOOOODOUOOD (phot)D0DO0ODODO
0000000000 O00O00OoOOoPSFOODOOOOOUOOOOOOO (DCOOPSFOOOOOODOOOOOOO)OO
0000000000000 0000 (O0DO0O0DU0OoO0O0UO0O00O0DUOO0OO0OO)D0UOoOooOUOUOOOOoOO
gboooobooboboooooboboboooobooooobooobooooboboobobobOobOboobobOooDbOoDo

3.2.1 imexamine O OOOOODOOOOO

gooOoOoOoOoOO pSFOCOOOOOOOOOOCOCOOOOOOOODOOOOOOOOOOCOOOOOODOOOO
00000000 000000000O0ds90 display0 000000000 (DOO PTF11kly R-36195_1.61b3.fits O
O00000)000000000000imexamine] 0000000000000 O0000O0O0O0OOOOOOOOO
0000000000000 oooooogooooooboogora2’b00oooooogooooooooooon
000000000000000 magl000 nst. 100000000 star IDOODOOODODOOODOODOODOOYO
000000000 Oobjectd00O0 10000 20000 30000 imexamined 000000

ldaofind 0000000000000 0000000C0 IDOOO0OO0OODOOO0OO0OOOO0OODOODO0ODON0OO0O000O0000o0onon
O00O0imexamine 00 0000000000000O0O0O0O0O



daophot> display PTF11kly_R_36195_1.f1b3.fits
daophot> imexamine > list
(oooooooOoboOoDOoO-OO0obDObOOoOobooooboood

B myamanaka@work3:~/myama_[_|[0)(x]| [O SAOImage ds9 Eﬁ

J7AILF) WRE) BWRNV) WRS) WAT N Fige Edit Wiew Frame B Zom Soal- Color Region UCS  Analusis Helf
myama_data2_backup sn2011dh A

nyananakatkosaka  sn2011ek Fils PTFLLk ly_R_A6195_1,FIb3, Fits ]

oister suspect Object |

pSNE531 v1288s5c0 Yalue |

psn11e1e8 v592her WS | |

psni186 work P 1 ¥ ¥

psnl1468 work_howim ; B - "

psnjning work_howsp LES2

psnjes532 work_trispec Frame8  Zoom 1,000 fAng 0,000 R
psnj1118 xy.sh File | Edit | Wiew | Frame | 500 | Zoom | Goc | tolor | Region  UC5 | Help
sbr2etia i

[nyananakatworks myama_discl [] || Linfo | Front | back | all | none | drvert | cel | del all | newarp | arps | List | load | save | wore...

1 myamanaka@work3:~ (work3) [_]|[0][x]

“IPTF11k1y_R_36195_1,F1b3, Fits

PTF1lkly R_26196_1.F1b3.fits.grp,l

PTF1lkly R_26196_1.f1b3.fits,mag,1
PTF11k1y_R_36196_1,1b3.Fits,nrj,1

PTF11kly R_36196_1,f1b3 Fits,nst,1

PTF1lkly R_26196_1.f1b3.Fits, psf.1.fits
PTF1lkly R_36196_1.f1b3.fits,pag.l
PTF11k1y_R_36196_1,F1b3.Fits,psq,2

PTF1lkly R_26196_1.F1b3.fits,psg,3

PTF1lkly R_26196_1.f1b3.fits,psg.4

daophot? display PTF11k1y_R_36135_1,F163,Fits
frame to he written into (1316) (8):

Bad greylevel transformation ''

z1=-781.3302 z2=1919.852

daophot> imexa > list

ERROR: cannot open "list' for writing
daophot> lrm list

“Sdaophot> imexa > list

M daophot [

032 ds9000000 fits0O0 0000000000000

imexamine 0O O00O000list 00 000000000000 DOODOO0OODOOOOO
e N

# COL LINE COORDINATES
# R MAG FLUX SKY PEAK E PA BETA ENCLOSED MOFFAT DIRECT
183.20 716.47 183.20 716.47
6.37 14.40 17457. 554.4  2815. 0.08 8 2.55 2.13 2.01 2.12
66.46 721.17 66.46 721.17
6.24 14.71 13061. 552.7 2311. 0.07 -12 1.23 2.10 1.75 2.08
263.59 667.96 263.59 667.96
6.35 14.37 17906. 554.8 2796. 0.04 0 1.70 2.13 1.99 2.12
3563.06 659.52 353.06 659.52
6.73 15.06  9442. 553.9 1289. 0.12 -13 10.1 2.18 2.33  2.25

o v
000000000000 00O0O00O000bOo0DooOOOvilemacsOOODODOOODOOODOODOOODOOOO
goooooooO0oo0oooDooOooOoo ustbboboooobD24,681000000000000viDOO0000OOO
oo0ooo00ooooooooooooorPO00O0O000000O00OO0OO00O0000OOBOOO0wgOOO
46,8100 00000000 0ECLOSEDOMOFFATODIRECTOO OO (000 4000000 02.1302.0102.12)00
0000000000000 00000000000000U00oooU0ooooo0d (Ful Width of Harf Maximum)
o000O0oooooob photd0O00O0DOOOO0O0OODOOOODOODODODODODOOODOOORODOOOO




daophot> vi list
(ooooooooooooboooboowWoobobboooboooOoOmwg"ooooo)

OoDb listD00oboobooooboobooboooooooboooboo Xyoooooooboooooboo

183.20 716.47 183.20 716.47
66.46 721.17 66.46 721.17
263.59 667.96 263.59 667.96
353.06 659.52 353.06 659.52

3.2.2 photOOO0O0OO0OOODODOODODO

DAOPHOTO phot 000000000000 D0OOODO0OOOODOOOODOOODOODOOOODOOODOOOODOO
20000000000000000000 OcoordsOcenterpdfitskypOphotpar D 0000 0000000000
00o000ooOOo0ooooooobO0ooO0oO0oDO0obDOPSFOODOODDODDOODDOOO0OOODOOOcoordsd 00
0000000000000 o0o0o0oO0”ist’00000onn

[daophot> epar phot ]

200000000000 phot 000000 interative 1 ”no’0 0000000000000 ”yes’"0 000 Dapp 0000000 photO
0000000000000 0000D0000000000000000000000000O00radplot0”yes”’0 00000000000 OOO
00oo0ooo0OoooOooooOooDo0O0o0ooO0ODOO00000O00O000O0O0O0O0O0OO0OO0O00DO0O0O0O0O0DODOOO0DDOO
0 ds90000000000000000000000000000) 0000000000000 0000 Oimexamine 0000000000
0000 coords 00 0000000000000 0O000O0O0O0O0OOO interative O radplot 0”no”000 phot 000000000



4 N

PACKAGE = daophot
TASK = phot
image = Input image(s)
coords = list Input coordinate list(s) (default: image.coo.7?)
output = default Output photometry file(s) (default: image.mag.?)
skyfile = Input sky value file(s)
(plotfil= ) Output plot metacode file
(datapar= ) Data dependent parameters
(centerp= ) Centering parameters
(fitskyp= ) Sky fitting parameters
(photpar= ) Photometry parameters
(interac= no) Interactive mode 7
(radplot= no) Plot the radial profiles?
(icomman= ) Image cursor: [x y wcs] key [cmd]
(gcomman= ) Graphics cursor: [x y wcs] key [cmd]
(wcsin = )_.wcsin) The input coordinate system (logical,tv,physical,world)
(wcsout = )_.wcsout) The output coordinate system (logical,tv,physical)
(cache = )_.cache) Cache the input image pixels in memory 7
(verify = )_.verify) Verify critical phot parameters 7
(update = )_.update) Update critical phot parameters 7?7
(verbose= )_.verbose) Print phot messages 7
(graphic= )_.graphics) Graphics device
(display= )_.display) Display device
(mode = ql)
\_ %

OO0 0Ocenterp 0000000000centerp0000000000e’00000300000000000000
obDo0o0ODD0O0O000 cboxOOOOOOOODODODOODOOOODDDODOODODODODOOOOOOOODOODOODO
OO0phot 0 0000000000000 DODOO0ODOODD imexamineJOOOOOOOOOOOOOODO 20000
OC0O0O0Ocenterp0 0000000000 O0COOODODODOO":wgOODODOOODOOCOOODODOO

30000 Oepar centerp 0000 centerp 000 000000000000



4 N

PACKAGE = daophot
TASK = centerpars
(calgori= none) Centering algorithm
(cbox = 2.) Centering box width in scale units
(cthresh= 0.) Centering threshold in sigma above background
(minsnra= 1.) Minimum signal-to-noise ratio for centering algorithim
(cmaxite= 10) Maximum iterations for centering algorithm
(maxshif= 1.) Maximum center shift in scale units
(clean = no) Symmetry clean before centering
(rclean = 1.) Cleaning radius in scale units
(rclip = 2.) Clipping radius in scale units
(kclean = 3.) K-sigma rejection criterion in skysigma
(mkcente= no) Mark the computed center
(mode = ql)
N J

OO0 DOfitskyp0 0000000000 annulus0 dannulus0 000 000000000000 OO0O0OOCOO
000 (annulus) 0 000000 skyDO0O0O0O (dannulus) 0000 00skyD 000000000 OOOOOOOO
goobooboobboobooboboooobooo 200 3000boooobooobboobUooboooo
O0000000O0O0O0OoOO0O sS/NOODOOUUOoOOooOUoooooooooo 25000000000000 S/NOOO
oobooboboobooooOobooboboooooboooooobooooboobooboooobooooobooooobooooooooon
ggbodoboobobobobbobooobooooooooobobobobbooboobooboobobooboan
000000000000 000000sky 00 (dannulus) 0 020000000000000000000OQ07:wq”
goooooon

4 N
PACKAGE = daophot
TASK = fitskypars
(salgori= mode) Sky fitting algorithm
(annulus= 5.) Inner radius of sky annulus in scale units
(dannulu= 2.) Width of sky annulus in scale units
(skyvalu= 2.) User sky value
(smaxite= 10) Maximum number of sky fitting iterations
(sloclip= 0.) Lower clipping factor in percent
(shiclip= 0.) Upper clipping factor in percent
(snrejec= 50) Maximum number of sky fitting rejection iterations
(sloreje= 3.) Lower K-sigma rejection limit in sky sigma
(shireje= 3.) Upper K-sigma rejection limit in sky sigma
(khist = 3.) Half width of histogram in sky sigma
(binsize= 0.1) Binsize of histogram in sky sigma
(smooth = no) Boxcar smooth the histogram
(rgrow = 0.) Region growing radius in scale units
(mksky = no) Mark sky annuli on the display
(mode = ql)
N J

OOO0Ophotpar 00 0000000000000 aperture 0000000000000 COOOOOCODOODOO

10
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4 N
PACKAGE = daophot
TASK = photpars
(weighti= constant) Photometric weighting scheme
(apertur= 5) List of aperture radii in scale units
(zmag = 17.89) Zero point of magnitude scale
(mkapert= no) Draw apertures on the display
(mode = ql)
N J

O

Oo0oooo0o0oDOoooooooOooboo0oD”wgODODOOO0O00000O0O0ODOOO0ODO0ODO0O0O phot
000000000 Ophet0 0000000 DOOCOODOOO0ODOOOOOODOOODOOOOOODOOOOODOO
gobo0o0oooooobobooooooobooooooboooobDooooobobooborekyoobooboooooon
O000000 IDD imexamined 72”0 000000000000 000000CO0O0O0DO0ODODOOO”err"0 000
OOoO0oOoooOo7 k0000000000000 OU0O0”INDEF00D0DDODOOODOO0O0O00ODODOOOD O7err”
O”INDEF’00000000000D0C0DDODO0000000DODO0O000000C OimexaminedO00OOO00O0O

god

-

daophot> phot PTF11kly_R_36195_1.f1b3.fits
Input coordinate list(s) (default: image.coo.?) (list):

Output photometry file(s) (default: image.mag.?) (default):

Centering algorithm (none) (CR or value):
New centering algorithm: none
Sky fitting algorithm (mode) (CR or value):
Sky fitting algorithm: mode
Inner radius of sky annulus in scale units (5.) (CR or value):
New inner radius of sky annulus: 5. scale units 5. pixels
Width of the sky annulus in scale units (2.) (CR or value):
New width of the sky annulus: 2. scale units 2. pixels
File/list of aperture radii in scale units (5) (CR or value):
Aperture radius 1: 5. scale units 5. pixels
Standard deviation of background in counts (0.) (CR or value):
New standard deviation of background: 0. counts
Minimum good data value (INDEF) (CR or value):
New minimum good data value: INDEF counts
Maximum good data value (INDEF) (CR or value):

New maximum good data value: INDEF counts

PTF11kly_R_36195_1.f1b3.fits 183.20 716.47 561.8608 12.046
PTF11kly_R_36195_1.f1b3.fits 66.46 721.17 556.1678 12.344
PTF11kly_R_36195_1.f1b3.fits 263.59 667.96  562.659 12.017
PTF11kly_R_36195_1.f1b3.fits 3563.06 659.52 555.1814 12.683

ok
ok
ok
ok

~
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3.3 PSrUOOOoOoOooOobOOoOoDOOO

o000 pSFO0O0O0O00OO0OODOOOODOOOOCOOOODOOODOUOOOOOOOOOOODOOOODDOOO
0000000000000000000000000000000D00000000D0000O0400000000
0000000000000 000000UIRAFOOOUOOOOODOODOOOOOODOOUOOOD (DOoDUDOODOoOo
iraftermn 00 00000000O00CO0OOO0O0O0O0OO0OOO0OO0ODOOOOOOOOOOOODOOOOOOOODOPOO
0000’000000)00000000000000000000 imexamineO0O0ODOO0OODO0OOOO0OOOO PSF
0000000000000 000000C0000Appendix00000000000O0O0O0O0OOO0O0O0O0O

0 3.3: Kanata/HOWPolO OOOOOOOO M10100OOO0OOOO PTF11kly(=SN 2011fe) 00000 OOOOOO
OCO00O0OO0OO0OPTFIklyOOOODODOODOODOODODOOOOOOOOOODODODOOO

3.3.1 PSrOOO0OOO0OO0DOOOODOODOO

psf0 0000000000000 0O0O0O000O00OPSFOOOOOOOOOOOOOOOO matchraddpsfrad 00
O fitrad D OO0 OO00O0OO0OPSFOOOOODO functionD IRAFOOOOOOOOOOQOOOOOOUOOOOOOO

(daophot> epar psf )

4000000000000000000000000 PSFOOOOOOOODOOODOO0OOO0OO0O0DO0O000O0O00000000000000
000000000000 0000000000000000000O000O0000 PSFOODDOOOOOOOODOO0OO0DOOOO0DOOO0OD0OO0D
goooooooooooooooooooooOoOoOoObOOoOoOoOoOobOOoOoDOoOoOobOOOOOOO0OO0O0DOoOOOOOObOOOOOOOOOOn
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PACKAGE = daophot
TASK = psf
image = PTF11kly_R_36195_1.f1b3.fits Input image(s) for which to build PSF
photfile= default Input photometry file(s) (default: image.mag.?)
pstfile = Input psf star list(s) (default: image.pst?)
psfimage= default Output PSF image(s) (default: image.psf.?)
opstfile= default Output PSF star list(s) (default:image.pst.?)
groupfil= default Output PSF star group file(s) (default: image.psg.?)
(plotfil= ) Output plot metacode file
(datapar= ) Data dependent parameters
(daopars= ) Psf fitting parameters
(matchby= yes) Match psf star list to photometry file(s) by id number 7
(interac= yes) Compute the psf interactively 7
(mkstars= no) Mark deleted and accepted psf stars ?
(showplo= yes) Show plots of PSF stars 7
(plottyp= mesh) Default plot type (meshl|contour|radial)
(icomman= ) Image cursor: [x y wcs] key [cmd]
(gcomman= ) Graphics cursor: [x y wcs] key [cmd]
(wcsin = )_.wcsin) The input coordinate system (logical,tv,physical,world)
(wcsout = )_.wcsout) The output coordinate system (logical,tv,physical)
(cache = )_.cache) Cache the input image pixels in memory 7
(verify = )_.verify) Verify critical psf parameters 7
(update = )_.update) Update critical psf parameters 7
(verbose= )_.verbose) Print psf messages 7
(graphic= ) _.graphics) Graphics device
(display= )_.display) Display device
(mode = ql)
N

J

daopars07:e’00000000°%°00000000000000000000000 Omatchralpsfradd00 O
fitrad 00 000000000000 OmatchradO00000000Ofitrad00000 2-300psfrad000000O
4-600000000000000000 OmatchradO fitradOOOOO0DO00O0O0OO0OO0O0O0OOOODOOOO
000000000000 0000000000000000000000000%0000000000000000
00000000000 O0Gaussian 000 IRAFOODOOODOOOOODOOOOOOOOQO Ofunction=auto 00
0000000 0oUoooDOoU0oO0ooDooDOoooooooo

50000 Oepar daopars 1000 daopars 100 0000000000000000
000000000 000000000000000000000000000000 fitradO0OOO00000000000000000000
000000000000 fitrad0 0000000000000 O00O0C0O0O0O00O0O0O0O0O0O0O0O0OO0OOO0O0COO0O00O0O00CO000O0
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PACKAGE = daophot
TASK = daopars
(functio= auto) Form of analytic component of psf model
(varorde= 0) Order of empirical component of psf model
(nclean = 0) Number of cleaning iterations for computing psf model
(saturat= no) Use wings of saturated stars in psf model computation 7
(matchra= 2.) Object matching radius in scale units
(psfrad = 8.) Radius of psf model in scale units
(fitrad = 6.) Fitting radius in scale units
(recente= yes) Recenter stars during fit 7
(fitsky = no) Recompute group sky value during fit ?
(groupsk= yes) Use group rather than individual sky values 7
(sannulu= 0.) Inner radius of sky fitting annulus in scale units
(wsannul= 11.) Width of sky fitting annulus in scale units
(flaterr= 0.75) Flat field error in percent
(proferr= 5.) Profile error in percent
(maxiter= 50) Maximum number of fitting iterations
(clipexp= 6) Bad data clipping exponent
(clipran= 2.5) Bad data clipping range in sigma
(mergera= INDEF) Critical object merging radius in scale units
(critsnr= 1.) Critical S/N ratio for group membership
(maxnsta= 10000) Maximum number of stars to fit
(maxgrou= 60) Maximum number of stars to fit per group
(mode = ql)
N /

000 psfOOOD0DOOCOOOOPSFOOOOOOODOOOOD psfO0000OO0OOODOOOODOOOOOOOOO
oooooooooooooobooooooOoboOoOooobOobOO0OooOooOooOoOOoD fitsbobOooDOooOoDbOobooo
imeximine O OO O0ODOO0ODOOOOOOODOCOODOOOOO

(:daophot> psf PTF11kly_R_36195_1.f1b3.fits :)
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Input photometry file(s) (default: image.mag.?) (default):
Input psf star list(s) (default: image.pst?):

Output PSF image(s) (default: image.psf.?) (default):

Output PSF star list(s) (default:image.pst.?) (default):

Output PSF star group file(s) (default: image.psg.?) (default):

Analytic psf function(s) (auto):
Analytic psf function(s): auto
Order of variable psf (0):
Order of variable psf: O
Psf radius in scale units (8.):
New psf radius: 8. scale units 8. pixels
Fitting radius in scale units (6.):
New fitting radius: 6. scale units 6. pixels
Minimum good data value (INDEF) (CR or value):
New minimum good data value: INDEF counts
Maximum good data value (INDEF) (CR or value):

New maximum good data value: INDEF counts
Warning: Graphics overlay not available for display device.

Computing PSF for image: PTF11lkly _R_36195_1.f1b3.fits
4 stars read from PTF11kly_R_36195_1.f1b3.fits.mag.2

o J

0000000000000 00DO000D00DO000DO00000000”2"0000 OiraftermO000000O0O
00000000 00o0ooooDooooooooXyoooo ecCcboo XYOoooooooozZzooooogoooo
00DOO000O00O0O0O0oonr’ed’wd 0000000 DOOO0O0ODO0O0ODOOO OO0 00000O0OODODOO
00”0 0000ood0no0oo0oono0ood00DnDO0DOo0O0gonOooon *tting radius”’O0 00000000
O0000000000000000 fittingradinsOOODO0OO00O0OO”d’00000000O00O0O0O0OOepar pstfO
ooopDoooooooooodg

0O 00O O itting radius”0 ”harf-width of harf-maximum”0 000 0000000000000 000000O0O0O
0000000 PSFO0O00OO0ODOOOOODOOODOOO0OOOODODOOO0O0OODOOODODOO0OOOOOOOOoOOO
gooo0o0o0o000oooUoooOoodoOoooDOooDOooDOooo

o000’ (000000000 00”’w”)0 0000000000000 0000OOOOO| 000000 UOO
0000000000000 00000000000000 fittinge0 000000 OODOODOODOODODOODODOO psf
0000000000000 daopars000 000 function O ”auto”’00 00 00 00 OO function O ”auto” 0 O O
00000000 (00D 7gauss”) 00 000000000000 OOOOOOOOOOO0OOOOOO 30 ("wrinting
000000070 300000000000000000D00000000 pstlfits0 0000 PSFOOOOOOO
oooooooo
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[ irafterm (work3) _I[a][x]]
Star: 2 X; 66,46 Y: 721,17 M

NOAG/
A= ﬁ- J

O34 psf00000D00OOCO0ODOOOOD00ODODO0O0ODOODODODOOOODO

=] irafterm (work3) —_|[o][x]]

6.46 Y: 721.17 M

Ea
g

—_
ra
-‘E

Ll ey D

(
c
0
u
n
t
5
)]

Radius (pixels)

035 psfO0000O7a"0 000007 "0000000000000O0OCOODOODOOO OO OHalf-width harf-maximum
0 matchrad O 0 00O O O”fitting radius”’0 fitrad 0 00 000000000000
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Star 4 has been added to the PSF star list

X: 353.06 Y: 659.52 Mag: 12.683 Dmin: 539.7638 Dmax: 1724.03
Star 3 has been added to the PSF star list

X: 263.59 Y: 667.96 Mag: 12.017 Dmin: 542.5501 Dmax: 2992.55
Trying function gauss norm scatter = 0.01329167
Trying function lorentz norm scatter = 0.02876239

Trying function moffatlb norm scatter = 0.01679772
Trying function moffat25 norm scatter = 0.007970733
Trying function pennyl norm scatter = 0.008209451
Trying function penny2 norm scatter = 0.008235213

Best fitting function is moffat2b

Analytic PSF fit
Function: moffat25 X: 341. Y: 703. Height: 965.2758 Psfmag: 12.683
Parl: 1.002768 Par2: 0.8981706 XYterm: 0.01124858 Moffat: 2.5

Computed 1 lookup table(s)
Writing PSF image PTF11kly_R_36195_1.f1b3.fits.psf.1.fits

Writing output PSF star list PTF11lkly_R_36195_1.f1b3.fits.pst.1
Writing output PSF star group file PTF11kly_R_36195_1.f1b3.fits.psg.1

%

O00o000oo0o0ooO pPSFOOOOOO(D0O0O0O0OO0OOOOODOOOOOOOOOOOOOOOOOOOOO

o0o000O0OO00O0O0O00O0OO0O0OOUULO) 00000 PSFOOOOOOODOO 7800000000 Odaopars 00
O varorder 0 0072’00 00000000000

3.3.2 0OOOOPSFOOOOOOOO

OoOD0O0O0O PSFOOOOOOOOOUODOOOODOOOO0OODODOOOO0O0OOODOODODOODOD O seepsfOdO
seepsf 100000000000 OOOOOOOOpst1fits0 0000000020 0000000000 ftssdO OO
ooooooo

[daophot> seepsf PTF11kly_R_36195_1.f1b3.fits.psf.1.fits psf_output.fits ]

00000000000 dipslay0 0000 ds900000O0O0COOOODOOOOOOODOOODOOOODODOOO
00000000 imexamineOOOOOO (07”07’ 0000000000000 COOOOOOOOO)O sky
obboooooobooboobooooboobobobbooobOooobobooooboboobOOobboobobOobOooonoon
gboooboooboobooooo
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3.4 PSrUOO0oooooO

0000 PSFOOOODOOOOODOOOODO0O0OOOOODOO0O0OO0OIRAFOOOD allstar00O00 OO0
O0Oallstar 0000000000 Ogroupdnstarfsubstar] 3000000 0000000000O Oallstar0
000000 PSFOOOOOOOOOOOOOOD34.50 PSFOOODOOOODOOOOOOOODOOOOOOODOO
O00000oDO00o0ooo0o000ooO000oooooooo0O0o00ooo0Oo0oooOo0oooooOoooooOoOoog
Oo00o0oOoo0ooooOooOooOooooO

3.4.1 allstarO000O0O

allstar 000000000 photDODOOOODOODOOODODOOOOOOOODOODOOOOOOOOOOOODOOOD
PSFOODOOOO0OOODODDDOD fitsOOODOOOO0OO0O0O0O0ODOOO0O0O0ODODOOODOODOOOOODDOO
als.1000000000000000D0000CC000DOsub.1fitsD PSFOOOOOOODODOOOODO O sub.1.fits
OpSFOO0O0O0O0OO0OOOOOOCOOOOOOOOO0O0OOO0O0O0DOODOOOOO0O0OOOOOOOODOIDO
imexamine 0 00 0000000000000 0O00O0O0U00OO MAGO IRAFOUOO (DOOOOOOOOOOOO
0000000000000 apparent magnitude 0000000 O)0O

[daophot> allstar PTF11kly_R_36195_1.f1b3.fits ]
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Input photometry file (default: image.mag.?) (default):
PSF image (default: image.psf.?) (default):

Output photometry file (default: image.als.?) (default):

Subtracted image (default: image.sub.?) (default):

Output rejections file (default: image.arj.?) (default):

Recenter the stars (yes):
Recenter the stars: yes
Use group sky values (yes):
Use group sky values: yes
Refit the sky (mo):
Refit the sky: no
Psf radius in scale units (8.):
New psf radius: 8. scale units 8. pixels
Fitting radius in scale units (6.):
New fitting radius: 6. scale units 6. pixels
Maximum group size in number of stars (60):
New maximum group size: 60 stars
Minimum good data value (INDEF) (CR or value):
New minimum good data value: INDEF counts
Maximum good data value (INDEF) (CR or value):

New maximum good data value: INDEF counts

NITER =
NITER =
NITER =
NITER =
NITER =
NITER =

o Ok W N

FITTING:
FITTING:

NITER =

FITTING:

NITER =

FITTING:

ID:
ID:

ID:

ID:

XCEN:
XCEN:

XCEN:

XCEN:

353.05
263.66

183.12

66.48

YCEN:
YCEN:

YCEN:

YCEN:

659.52
667.99

716.48

721.07

MAG:
MAG:

MAG:

MAG:

12.66
11.99

12.01

12.30
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3.4.2 groupU 0O

groupU 00000000000 O0OO0O0O0O0OOOCOOOOOOOOOOO0OOOOOOOOOOObOOOO0n
gbobOoobooobobooooobboobobooobooooobOoooboboboobbO0o0nstar 0000 0QooOOn0O
oo00obob.grp.l00000000O0O0O0DOOCOOO0OO0OOO0DOODOOOOOOOOOOOOOOOOO0ObOOO0OO0
goooooooooboboobobooooboooobooo

(jdaophot> group PTF11kly_R_36195_1.f1b3.fits j)

Photometry file (default: image.mag.?) (default):
PSF image (default: image.psf.?) (default):
Output group file (default: image.grp.?) (default):

Psf radius in scale units (8.):

New psf radius: 8. scale units 8. pixels
Fitting radius in scale units (6.):

New fitting radius: 6. scale units 6. pixels
Critical S/N ratio in stdevs per pixel (1.):

New critical S/N ratio: 1. stdevs per pixel
Minimum good data value (INDEF) (CR or value):

New minimum good data value: INDEF counts
Maximum good data value (INDEF) (CR or value):

New maximum good data value: INDEF counts

Size of Number of

group groups

Total of 4 stars in 4 groups

N J
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3.4.3 nstar0 Q000

nstar D000 PSFOOOOOOO0O0O00O0.nst. 1000 PSFOOOOOOOO0O0OO0O0O0O0OOO0OOOOOOO

UOO0Onstard groupU 0000000000000 0OO0DO0OO0O0O0OCOOOOOOOOCOOOOOOOOO

(:daophot> nstar PTF11kly_R_36196_1.f1b3.fits

)

4 )
Input group file (image.grp.?) (default):
PSF image (default: image.psf.?) (default):
Output photometry file (default: image.nst.?) (default):
Output rejections file (default: image.nrj.?) (default):
Recenter the stars (yes):
Recenter the stars: yes
Refit the sky (no):
Refit the sky: no
Use group sky values (yes):
Use group sky values: yes
Psf radius in scale units (8.):
New psf radius: 8. scale units 8. pixels
Fitting radius in scale units (6.):
New fitting radius: 6. scale units 6. pixels
Maximum group size in number of stars (60):
New maximum group size: 60 stars
Minimum good data value (INDEF) (CR or value):
New minimum good data value: INDEF counts
Maximum good data value (INDEF) (CR or value):
New maximum good data value: INDEF counts
Group: 1 contains 1 stars
ID: 4 XCEN: 352.84 YCEN: 659.40 MAG: 12.56
Group: 2 contains 1 stars
ID: 3 XCEN: 263.58 YCEN: 667.97 MAG: 11.81
Group: 3 contains 1 stars
ID: 1 XCEN: 183.07 YCEN: 716.38 MAG: 11.89
Group: 4 contains 1 stars
ID: 2 XCEN: 66.13 YCEN: 720.96 MAG: 12.20
- J
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3.4.4 substard Q00

oooOopSsFOOOCOCO0OO0O0O0O0O0O0OOOOOOOOOOOOOOOOOOODOCODOOOCOOOOOO0OO0O
PSFOOOOOOOOsubstar D000 0000 OODOODOOOO0ODOOOCO nstar0 000000000 OCOOOO
obooboobooooooboobobobOboobooboooboboOoooooooOoooooooon

(:daophot> substar PTF11kly_R_36196_1.f1b3.fits [ :)

a )

Input photometry file (default: image.nst.?) (default):
Input exclude file (default: image.pst.?):

PSF image (default: image.psf.?) (default):

Subtracted image (default: image.sub.?) (default):

Psf radius in scale units (8.):
New psf radius: 8. scale units 8. pixels
Minimum good data value (INDEF) (CR or value):
New minimum good data value: INDEF counts
Maximum good data value (INDEF) (CR or value):

New maximum good data value: INDEF counts

SUBTRACTING - Star: 4 X = 352.84 Y = 659.40 Mag = 12.56
SUBTRACTING - Star: 3 X = 263.58 Y = 667.97 Mag = 11.81
SUBTRACTING - Star: 1 X= 183.07 Y = 716.38 Mag = 11.89
SUBTRACTING - Star: 2X= 66.13Y = 720.96 Mag = 12.20
A total of 4 stars were subtracted out of a possible 4
o /
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345 PSFOOOOOODODOOOOODODDOODO

O00 Qallstar 0000 substar 0 0000000000000 (PTF11kly_R-36195.61b3.sub.1.fits) 0 00 OO
(PTF11kly R36195.lb3.fits) 0 D0 000000000000 O0O0O0OOOCOCOOUOOU0OODOOOOoooooo
gooooooooooooopPSsFOOOOOOODOOODOODOODOOODOODOODOODOODOOOODOOOO
o00ooooO0o0ooOoOo0o0oOooOoOo00Oooo0OoooOboDOobOobOOoDOObO pst0bOO0O0OODOODDOOOO
O0000D00D00OimexamineOD 000000000 DODOOOO0OO0O00O0O0O0ODOOOOOO0ODOODOOOOOO
oooooo™o

20 40 B0 80 100 120 140 160 180 00

0 36:substar OO0 DO PSFOOOOOODOOOOOOSNO ClO0000O0OOOO0O0OO0OO0O0O0OOOOOOO
oooooooo

"00000000000000000000000000000000000000000000000000000PSFO0OOOOOOOOO
goooooooooooboooooooobooooOobo0oooobooooooooooOooboOoOoOoO0ODOO0O0ObObOO0O0bOOooOoooboooooooO
0ooooDOoDOooo0O00O0O0000O0O00O0O0OPSFOOOOOODOODOOOOO0OOODOODOO0O0O00O0OO00OO00O0O00O000O0OOPSF
gooooooooOoboooooooooooo
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3.5 UJuouoood

3.5.1 pdumpU 000 U0O0OOOOOODO

Als1 0000000000000 C0pdump0000000DOO0O00O0COO0OO00ODOOOO0ODOO0O0O Oimaged
00000 (image) 0000000000 (d)DIRAFO0 (mag)0J0O000000 (merr)DXO OO0 (xcenter)dY O
000 (yeenter) 0000000000000 0O0OO0OOODOOODOOOOOOO

[daophot> pdump PTF11kly_R_36195_1.f1b3.fits.als.1 fields="image id mag merr xcenter ycenter" }

a )

Boolean expression (yes):
PTF11kly_R_36195_1.f1b3
PTF11kly_R_36195_1.f1b3

12.661 0.006 353.054 659.520
11.986 0.004 263.662 667.988
PTF11kly_R_36195_1.£1b3 12.014 0.011 183.123 716.481

PTF11kly_R_36195_1.£1b3 12.301 0.012 66.484 721.071
_ %

pdump 00000 maglOnst. 1 0000000000000 00O0O00O00OOphetI 000 O0ODOO0ODOOOO
(0000000 0)000000000000 pdumpO00000O0OO0OOOOOOOOOOOOODOOOOOOOO
O0000O00O0OoOoO0OCOOO0OO0OIRAFOOOOOOOOOOOOOODOOOO

N = W

3.5.2 UU00O0bOO0ooOooobooodgd

gobooooooobooobooboooobooooboobooobooooobDooobooboobobOooobbOobOoo
000 fitss00 0000000000000 0000C00C0000000000 imheader000000000O071o4”
0000000 00ODbO0000o00o00oDoo0obO0ooooooDOoOo0DOObO0O0O0O0Olinuxd grepO0d00n0O
0000JST(O00O0O0O0)OMJD(OOOOOOO0)ODATE(DD)000O0O00O0OO0O0O0OO0OO0OOOoOooooo
goooooooobobooooboooooooooobobobobooooooobooooboDbOoOooooo

daophot> imheader PTF11kly_R_36195_1.f1b3.fits lo+ | grep JST A
JST = 721:36:55’ / Typical JST at exposure (hh:m
JSTT-STR= ’21:36:55.30’ / JST nearly at exposure start
JSTT-END= ’21:37:26.40° / JST nearly at exposure end (T
N /
e )
daophot> imheader PTF11kly_R_36195_1.f1b3.fits lo+ | grep MJD
MJD = 55799.525816 / Modified Julian Day at exposu
MJD-STR = 55799.525637 / Modified Julian Day at exposu
MJD-END = 55799.525995 / Modified Julian Day at exposu
MJDT-STR= 55799. / MJD nearly at exposure start
MJDT-END= 55799. / MJD nearly at exposure end (T
N J
~
daophot> imheader PTF11kly_R_36195_1.f1b3.fits lo+ | grep DATE
DATE = ’2011-08-29T08:59:34’ / Date FITS file was generated
DATE-0BS= ’2011-08-26" / Observation start date in UT )
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3.5.3 awkO OO OOOoOOOODODOODOODO

pdump0 0000000000000 3510000000000000000000000000000O (differential
magnitude) 000000 0lnuxO0 00000000000 awkOOOOO0ODO0O0O0OODOOOOOOOOOOOO
0000000000 pdumpO00000000O0DOQO hogetxtODODOOODO

daophot> pdump PTF11kly_R_36195_1.f1b3.fits.als.1 fields="image id mag merr" > hoge.txt

Boolean expression (yes):

000000 awkOsortOpaste 0000 0000000000 OOOOO (ID=1)0000O (ID=2)000000O
oooooooooon

sort -nk 2 hoge.txt | awk ’$3==1 || $3==2 {print $4}’ | paste -s | awk ’{print $1-$2}°
-0.287

OO0 awkODO0OOOOOOOOOODOOOOOOOODOOOOOOOOOCOOOOODOOOOOOOOOODOOOO
gobooooboobooobooooooobooobobobooobbobobbooboobbooboonboo
oooooooboooood
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40 UOO0UOOQOUOOO0O0O0O

0000 O0IRAF/DAOPHOTOUOOU PSFOOUOOODOOOODOOOOOOOODOOODOOOOODOUOOOUDOO
000000000000 (000000 150000000000000)0IRAFODOOOOOOOOODOOOODO
gooooOdoooOOooO0U0Oo0OQoOU00COOOO0OOU0OOO0UOOOOOOUOOUOIRAFOOOOOOOO
0000000000000 00000IRAFODOODOOOOOO0O0OO0OODODDOOOO0DO0D0OOOOODOOODOOO
ooboooooooo

¢ 000000 0ODO IRAF O UDOOO” http://hamalabo.sakura.ne.jp/Soft /iraf_beginners/
00000000000 IRAFOOOOOO00OO0OO00O0O0O0O0O00D0O00DoOoooooooooooooood
0000000000000 LinnxO0OOODODOODODOOOOOOO

¢ [RAFOOUDODOOD MOOOO "DAOPHOTOOODODDOO”
DAOPHOTOOOO PSFOOOOOO0OOOOOOOOO0O0OOOOOOOOOOOOOOOO PSFOOODO
ooood

e "IRAF for beginners” http://www.astr.tohoku.ac.jp/ mikito/IRAF /task_phot.html
000000o0o0o0D000oooooO bDAOPHOTOOODO PSFOOOOOODODO OSuprime-CamO 0000
ooobboboobboobobooobooboboboboobooo

e Phillip Massey & Lindsey E. Davis ” A User’s Guide to Stellar CCD Photometry with IRAF”
DAOPHOTOOODOOODOD OODODODDOODOOOOOODOODODDOOOOOODOODODDOODOODOODDOOOODO
oooood

e Lindsey E. Davis 1994, ” A Reference Guide to the IRAF/DAOPHOT Package”
DAOPHOTOOOOODODOOOODOOOODOOOOUODOOODOOOOODOOOOODOODOOOOODOODODOOO
ooooood

e Stetson, Peter B. 1987, PASP, 99, 191 ’DAOPHOT - A computer program for crowded-field stellar photometry”
PSFOOOOOOOOOOOOOUOODOOOOODOOOOO

e Stetson, Peter B. 1990, PASP, 102, 932 ”ON THE GROWTH-CURVE METHOD FOR CALIBRATING STEL-
LAR PHOTOMETRY WITH CCDs”
CcCCOOUOU0DDOONOOOU0UOUOD0O0ODOO0DnOOOndaOaperture correctiond 0000000

e Harris, William E. 1990, PASP, 102, 949 ” A comment on image detection and the definition of limiting magni-
tude”
00000000000 0O0ODOOOO0ODODODODOOOO
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150 Appendix

5.1 PSrOgogonog

00000000 Ophet0 000 OOOOOOOOODOODODOOOOOpsfO0O0O00O0ODOOOCODOOOO PSFOO
obooooooooobooobobooboobooboooobooooobooooooooobooooocoboooono
goO0DOO00oOO000OO00O0OoO0O000000ooOO000bO00D0000oOoOboOObOOOg pstselect
oboboobooboooogoo

5.1.1 pstselect 0 000

pstselect 0 000 00000000 0DOOOOODOODOD fitsOO0ODOOOOODOOOO

(:daophot> pstselect PTF11kly_R_36195_1.f1b3.fits

AN

Photometry file (default: image.mag.?) (default):
Output psf star list file (default: image.pst.?) (default):

Maximum number of psf stars (1:) (25):

Psf radius in scale units (8.):

New psf radius: 8. scale units 8. pixels
Fitting radius in scale units (6.):

New fitting radius: 6. scale units 6. pixels
Minimum good data value (INDEF) (CR or value):

New minimum good data value: INDEF counts
Maximum good data value (INDEF) (CR or value):

New maximum good data value: INDEF counts

Selecting PSF stars for image PTF11kly_R_36195_1.f1b3.fits
4 stars read from file PTF11kly_R_36195_1.f1b3.fits.mag.2

Star 3 has been added to the PSF star list

X: 263.59 Y: 667.96 Mag: 12.017 Dmin: 542.5501 Dmax: 2992.55
Star 1 has been added to the PSF star list

X: 183.20 Y: 716.47 Mag: 12.046 Dmin: 546.2806 Dmax: 2873.176
Star 2 has been added to the PSF star list

X: 66.46 Y: 721.17 Mag: 12.344 Dmin: 536.8669 Dmax: 2330.453
Star 4 has been added to the PSF star list

X: 353.06 Y: 659.52 Mag: 12.683 Dmin: 539.7638 Dmax: 1724.03

Total of 4 PSF stars selected
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O00O0psf0000O000O0O0OO0D0OOCOCODDOOCOODOOO0O0D0OO0OO00DOD0DOOODODO Ointeractive
0 "no”0 Oshowplot 0 "no”00 00000000 Opstfiled "defanlt’ 00 0000000000 .pst.1 000000
cooO0ooOOopooooOobooDoobooD”wgbOODOOODOO0D

(idaophot> epar psf j)

//PACKAGE = daophot )
TASK = psf
image = PTF11kly_R_36195_1.f1b3.fits Input image(s) for which to build PSF
photfile= default Input photometry file(s) (default: image.mag.?)
pstfile = default Input psf star list(s) (default: image.pst?)
psfimage= default Output PSF image(s) (default: image.psf.?)
opstfile= default Output PSF star list(s) (default:image.pst.?)
groupfil= default Output PSF star group file(s) (default: image.psg.?)
(plotfil= ) Output plot metacode file
(datapar= ) Data dependent parameters
(daopars= ) Psf fitting parameters
(matchby= yes) Match psf star list to photometry file(s) by id number 7
(interac= no) Compute the psf interactively 7
(mkstars= no) Mark deleted and accepted psf stars ?
(showplo= no) Show plots of PSF stars 7
(plottyp= mesh) Default plot type (meshl|contour|radial)
(icomman= ) Image cursor: [x y wcs] key [cmd]
(gcomman= ) Graphics cursor: [x y wcs] key [cmd]
(wesin = )_.wcsin) The input coordinate system (logical,tv,physical,world)
(wcsout = )_.wcsout) The output coordinate system (logical,tv,physical)
(cache = )_.cache) Cache the input image pixels in memory 7
(verify = )_.verify) Verify critical psf parameters 7
(update = )_.update) Update critical psf parameters 7
(verbose= )_.verbose) Print psf messages 7
(graphic= )_.graphics) Graphics device
(display= )_.display) Display device
(mode = ql)
\_ %

OO0O00Opsf000O00OOCOOOOODOO

(idaophot> psf PTF11kly_R_36195_1.f1b3.fits i)
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Input photometry file(s) (default: image.mag.?) (default):
Input psf star list(s) (default: image.pst?) (default):

Output PSF image(s) (default: image.psf.?) (default):

Output PSF star list(s) (default:image.pst.?) (default):

Output PSF star group file(s) (default: image.psg.?) (default):

Analytic psf function(s) (auto):
Analytic psf function(s): auto
Order of variable psf (0):
Order of variable psf: O
Psf radius in scale units (8.):
New psf radius: 8. scale units 8. pixels
Fitting radius in scale units (6.):
New fitting radius: 6. scale units 6. pixels
Minimum good data value (INDEF) (CR or value):
New minimum good data value: INDEF counts
Maximum good data value (INDEF) (CR or value):

New maximum good data value: INDEF counts

Computing PSF for image: PTF11kly_R_36195_1.f1b3.fits
4 stars read from PTF11kly_R_36195_1.f1b3.fits.mag.2

Star 3 has been added to the PSF star list

X: 263.59 Y: 667.96 Mag: 12.017 Dmin: 542.5501 Dmax: 2992.55
Star 1 has been added to the PSF star list

X: 183.20 Y: 716.47 Mag: 12.046 Dmin: 546.2806 Dmax: 2873.176
Star 2 has been added to the PSF star list

X: 66.46 Y: 721.17 Mag: 12.344 Dmin: 536.8669 Dmax: 2330.453
Star 4 has been added to the PSF star list

X: 353.06 Y: 659.52 Mag: 12.683 Dmin: 539.7638 Dmax: 1724.03

4 PSF stars read from PTF11kly _R_36195_1.f1b3.fits.pst.3

Trying function gauss norm scatter = 0.01388361
Trying function lorentz norm scatter = 0.02623706

Trying function moffatlb norm scatter = 0.01586879
Trying function moffat25 norm scatter = 0.008127699
Trying function pennyl norm scatter = 0.008845821
Trying function penny2 norm scatter = 0.008867996

Best fitting function is moffat2b

Analytic PSF fit
Function: moffat25 X: 341. Y: 703. Height: 1799.797 Psfmag: 12.017
Parl: 0.9804008 Par2: 0.8703144 XYterm: -0.08386066 Moffat: 2.5
Computed 1 lookup table(s)
Writing PSF image PTF11kly_R_36195_1.f1b3.fits.psf.2.fits
Writing output PSF star list PTF11kly_R_36195_1.f1b3.fits.pst.4
Writing output PSF star group file PTF11kly_R_36195_1.f1b3.fits.psg.2

_
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O00 psf000D0000OO0OODOODOODOseepsfd PSFOOOOODOODOOOO Qallstar0 000 0000OO
0000000000 D00000 Oimexamine0OOOO000O000OO0OODODOO OphotOpstselectdpsflallstar
000000000ooooooooo0ooDo00ooDoooDoooO0o0DoDoDDOo00D0oDoDooOoODooOoODoDoOo0n
ooood
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5.2 IRAFO0O0OODOO0ODDODOOO0OOOODOO

O000O0OIRAFOO0ODODOOODOOOOO0000O0O0O0OOO0O0O0O000D000O000O0O0O0O0000oooooDoOo
goobobooobobboobooobooboobobooooobobboobobo0ooo0ooboooo0DbO0nDn emacsOd
0000000 (gedit) DO OOUOODOOOODOOOOUOOO.shOOOO (allstarshO00)000000O0OO0O0OO

\
#!/bin/sh
for n in ‘1ls $1*x.fits¢
do
image=$n
printf "noao \n\
digiphot \n\
daophot \n\
allstar image=$image \n\
logout " | cl
done
%

ooooooooboooooobOoooooobboooooooooooOboooOoOoDOobObOOooDOooODOOoooboOoOooD
0000000000 ooOoO”#/bin/sh’ 04 0000000000000 O00OO00OOOOOUOOOOOOOOOO
OO0O0O0O0Ofornin; do —done0 0000 (0 0O0)000000C000O0Os0O0000OO0OO0OOOOOOOOOOO
00 hogel.fitsOhoge2.fitsOhoge3.fits 0 0000000000 OCO0OOO0O00OOOCOOOOOOODOOOODOO
00000 hogelfits0”n”"0000 07done”0 0000000 OO0O0ODO hoge2fitsO07’n’0 00000000000
000007$1’00000000 (allstarsh) D00 000000000000 0OO0OOhoge’00O0O0OO0OOOOODO
0000000000000 00000000”hoge’0 0000 OM5170007M10170000000 0O 0image=%$n
0Oimage0 000000000000 00000O0ODOOOODOO
OOOIRAFOOO0OCOOOO0O0O0O00OOO0OO0O0OOOOOOOOprint’0000O0O0OCOOOOOOOOOOO
O0””0000000(000)000000U0U0000000O0O0OC0 000000000000 0OOUOOUOo (oo
00000)0 0000000000000 000000000000000 IRAFOOOUODOUOOOOOOOOO
000000 (D00 logout 00000000 D0D) 000000000 DOOUDOO hogel.fitsO hoge2.fits0 hoge3.fits
O00000D0star 0000000000000 O0O0DOOOO0OOODODOOOODOODOOODOOODODOO
ooooboOooooobooooooogooo

[chmod +x allstar.sh ]

uoooboboodgoaod

[./allstar.sh hoge ]

oooboOoooOoooooooooooboOoDboboOob alsibbOooOooOOO0bOO0OOoDOOoO0oDbDOoO0oDObOOoOoDOOOo
Ooo0000O0DoO0 IRAFOOOOOODODODOOOOODODOOOOOO0O0OCODOOOOODOODODOOOOOODOO
good
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