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ecl> noao
artdata. astutil. imred. nproto. onedspec. twodspec.
astcat. digiphot. mtlocal. observatory rv.
astrometry. focas. nobsolete. obsutil. surfphot.

noao> imred

argus. crutil. echelle. iids. kpnocoude. specred.
bias. ctioslit. generic. irred. kpnoslit. vtel.
ccdred. dtoi. hydra. irs. quadred.



imred> echelle

apall
apdefault@
apedit
apfind
apfit
apflatten

apmask

apnormalize

echelle> epar apall

PACKAGE
TASK =

input

(output
(apertur=
(format =
(referen=

(profile=

(interac=
(find =

(recente=

(resize

(edit

(trace
(fittrac=

(extract=

(extras

(review

(line

(nsum

(lower

(upper
(apidtab=

echelle
apall

aprecenter
apresize
apscatter
apsum
aptrace
bplot
calibrate

continuum

demos refspectra sflip
deredden sapertures slist
dispcor sarith specplot
doecslit scombine specshift
dofoe scopy splot
dopcor sensfunc standard
ecidentify setairmass
ecreidentify setjd

IRAF

Image Reduction and Analysis Facility

H9791bf
H9791bfa)
)
echelle)
)
)

yes)
yes)
yes)
yes)
yes)
yes)
yes)
yes)

no)

yes)

INDEF)
50)

-5.)
5.)

List of input images

List of output spectra

Apertures

Extracted spectra format

List of aperture reference images

List of aperture profile images

Run task interactively?

Find apertures?

Recenter apertures?

Resize apertures?

Edit apertures?

Trace apertures?

Fit the traced points interactively?
Extract spectra?

Extract sky, sigma, etc.?

Review extractions?

Dispersion line

Number of dispersion lines to sum or median
# DEFAULT APERTURE PARAMETERS

Lower aperture limit relative to center
Upper aperture limit relative to center

Aperture ID table (optional)

# DEFAULT BACKGROUND PARAMETERS



(b_funct=
(b_order=
(b_sampl=
(b_naver=
(b_niter=
(b_low_r=
(b_high_=
(b_grow

(width
(radius
(thresho=

nfind

(minsep

(maxsep

(order

(aprecen=

(npeaks
(shift

(11imit

(ulimit

(ylevel

(peak
(bkg

(r_grow =

(avglimi=

(t_nsum

(t_step
(t_nlost=

chebyshev)
D)

*)

-3)

3)

3.)

3.)

0.)

5.)
10.)
0.)

1
2.)
150.)

increasing)

)
INDEF)
yes)

INDEF)
INDEF)
0.1)
yes)
no)
0.)
yes)

10)
10)
3)

Background function

Background function order
Background sample regions
Background average or median
Background rejection iterations
Background lower rejection sigma
Background upper rejection sigma

Background rejection growing radius

# APERTURE CENTERING PARAMETERS

Profile centering width
Profile centering radius

Detection threshold for profile centering

# AUTOMATIC FINDING AND ORDERING PARAMETERS

Number of apertures to be found automatically
Minimum separation between spectra
Maximum separation between spectra

Order of apertures

# RECENTERING PARAMETERS

Apertures for recentering calculation
Select brightest peaks

Use average shift instead of recentering?

# RESIZING PARAMETERS

Lower aperture limit relative to center

Upper aperture limit relative to center

Fraction of peak or intensity for automatic width
Is ylevel a fraction of the peak?

Subtract background in automatic width?

Grow limits by this factor

Average limits over all apertures?

# TRACING PARAMETERS

Number of dispersion lines to sum

Tracing step

Number of consecutive times profile is lost before qui



(t_funct=
(t_order=
(t_sampl=
(t_naver=
(t_niter=
(t_low_r=
(t_high_=
(t_grow =

(backgro=
(skybox =
(weights=
(pfit

(clean
(saturat=

(readnoi=

(gain

(1sigma

(usigma
(nsubaps=

(mode =

legendre)
3)

*)

1)

3)

3.)

3.)

0.)

none)
1)
none)
fitid)
no)
INDEF)
0.)
1.)
4.)
4.)

1)

ql)

Trace fitting function

Trace fitting function order
Trace sample regions

Trace average or median
Trace rejection iterations
Trace lower rejection sigma
Trace upper rejection sigma

Trace rejection growing radius

# EXTRACTION PARAMETERS

Background to subtract

Box car smoothing length for sky
Extraction weights (none|variance)
Profile fitting type (fitld|fit2d)
Detect and replace bad pixels?
Saturation level

Read out noise sigma (photons)
Photon gain (photons/data number)
Lower rejection threshold

Upper rejection threshold

Number of subapertures per aperture
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NOAO/IRAF V2.14.1 miho@dhep-133-152.mtk.nao.ac.jp Fri 14:08:23 14-May-201

Image=H9791bf, Sum of lines 2025-2074 NOAO/IRAF V2.14. 1 mlho@dhcp 133- 152 mtk. nao ac., Jp Fri 14:09: 32 14-May-201

: ¢ func=legen rder=3, high_rej=3, niterate=3, grow=0
Define and Edit Apertures total= 41u sample=410, _] cted=1, rl Mered= 0, RNS= u 125
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NOAO/IRAF V2.14.1 miho@dhcp-133-152.mtk.nao.ac.jp Fri 14:53:54 14-May-201
Image=H9857bf, Sum of lines 2000-2099
Define and Edit Apertures

NOAO/IRAF V2.14.1 miho@dhcp-133-152.mtk.nao.ac.jp Fri 14:52:02 14-May-201
Image=H9B857bf, Sum of lines 2000-2099
Define and Edit Apertures
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A M

AL

‘ identify, reidentify, fitcoords, transform

,EEE?:TH(-%& A)

L

0 10: 00000000

obooobOobooobOobooooobooboobooooboboobOOobooooOoboooOop2600000O
00000000000 000DDOO000 lengslit0OOO0OO0OODODOOO

echelle> bye
argus.
bias.

ccdred.

imred> bye
artdata.
astcat.

astrometry.

noao> twodspec

apextract.

twodspec> longslit
aidpars@
autoidentify
background
bplot

calibrate

crutil.
ctioslit.
dtoi.

astutil.
digiphot.

focas.

longslit.

deredden
dopcor
extinction
fceval

fitcoords

echelle. iids. kpnocoude. specred.
generic. irred. kpnoslit. vtel.
hydra. irs. quadred.
imred. nproto. onedspec. twodspec.
mtlocal. observatory rv.
nobsolete. obsutil. surfphot.
identify sarith specplot
illumination  scopy specshift
lcalib sensfunc splot
lscombine setairmass standard
reidentify setjd transform
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demos

fluxcalib

response sflip

identify 0000000000 O0O0O0OOOOO

longslit> epar identify

PACKAGE
TASK

images =
(section=
(databas=

(coordli

(units

(nsum

(match

(maxfeat=
(zwidth

(ftype
(fwidth
(cradius=

(thresho=

(minsep

(functio

(order

(sample
(niterat=
(low_rej=
(high_re=
(grow =

(autowri=

(graphic

(cursor

crval

cdelt

(aidpars=

(mode =

IRAF

Image Reduction and Analysis Facility

HO855bat

middle line)

database)

linelists$thar.dat)

)

20)

20.)

50)

100.)
emission)
7.)

10.)

50.)

2.)
chebyshev)
3)

*)

5)

3.)

3.)

0.)

yes)
stdgraph)
)

)
ql)

Images containing features to be identified
Section to apply to two dimensional images
Database in which to record feature data
User coordinate list

Coordinate units

Number of lines/columns/bands to sum in 2D images
Coordinate list matching limit

Maximum number of features for automatic identificatio
Zoom graph width in user units

Feature type

Feature width in pixels

Centering radius in pixels

Feature threshold for centering

Minimum pixel separation

Coordinate function

Order of coordinate function

Coordinate sample regions

Rejection iterations

Lower rejection sigma

Upper rejection sigma

Rejection growing radius

Automatically write to database

Graphics output device

Graphics cursor input

Approximate coordinate (at reference pixel)
Approximate dispersion

Automatic identification algorithm parameters

images 00000000000 COMPARISONOOOOUOOOOOOODOOOOOOOOO section O
obooooobooboobOobOoooobobOoobD0obo0obboO0b0o0b0ODODUmiddle linel OO
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NOAO/IRAF V2.14.1 miho@dhecp-133-152.mtk.nao.ac.jp Thu 14:40:04 13-May-201
identify H9855bat[*,156]
COMPARISON - Aperture 1

I I g
1.00E6 [— | g —
75085 |- —
5.00E5 |- —
2.5085 — g T Ex oz g sl s O
| N | lL |
0 A N 1 J (S
| | | | | |
6540 6550 6560 6570 6580 6590

Wavelength (angstroms)

O 11: 000 identifyDODOOO0OOOO0OOOO

O000OOcoordi0O0O00DOOOOOO0ODODOOO0ODOODODOOOOO0OODODODOOOODDODOO
00000000000000000000000000000000000 00O linelists$thar.dat’d O
gbooooobooooboboooobooooa

go0000O000D0 NOODOO0ODOOOODOOODOOO0ODOODdentifyDOOOODOOODOODO
oooOo2p00bOoooobogon

identify 0000000000 OCOOOOOQOOOCCDOOOOOOOOOOOOOOOOOOOOO
oboooooboooobobooobooboooobooboooooboboooooboooooboooon
reidentify 0 0000000000000 O00O0COO0O0O00OO reidentify010000000OO

longslit> epar reidentify

IRAF

Image Reduction and Analysis Facility

PACKAGE = longslit
TASK = reidentify

referenc= HO855bat Reference image
images = HO985b5bat Images to be reidentified
(interac= no) Interactive fitting?
(section= middle line) Section to apply to two dimensional images
(newaps = no) Reidentify apertures in images not in reference?
(overrid= yes) Override previous solutions?
(refit = yes) Refit coordinate function?
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(trace

(step

(nsum
(shift
(search

(nlost

(cradius=
(thresho=
(addfeat=
(coordli=
(match

(maxfeat

(minsep

(databas=
(logfile=
(plotfil=
(verbose=

(graphic=

(cursor

answer =

crval

cdelt

(aidpars=

(mode =

yes)
2)
2)
0.)
0.)
2)

10.)

0.)

yes)
linelists$thar.dat)
20.)

25)

2.)

database)
logfile)
)

yes)
stdgraph)
)

no

ql)

Trace reference image?

Step in lines/columns/bands for tracing an image
Number of lines/columns/bands to sum

Shift to add to reference features (INDEF to search)
Search radius

Maximum number of features which may be lost

Centering radius

Feature threshold for centering

Add features from a line 1list?

User coordinate list

Coordinate list matching limit

Maximum number of features for automatic identificatio

Minimum pixel separation

Database

List of log files

Plot file for residuals
Verbose output?
Graphics output device

Graphics cursor input

Fit dispersion function interactively?
Approximate coordinate (at reference pixel)
Approximate dispersion

Automatic identification algorithm parameters

referenc 0000000000000 00O0DOCODOdentify000000D00COO00OO0O0O0OOODOO

OO0O00OimagesO0reidentify 00 0000000000000 00O0OCCOCOO0O0O00O0OO identify 00O
0000 COMPARISON OOCOOOOOO0O0OOODOOCOOOOOreferencO00000O0OCCOOO
obboOO:goOO0O0O0O0OO0OO0ODOOOODOOOOODOOOOOOODOOOOODOO

REIDENTIFY: NOAO/IRAF V2.14.1 miho@dhcp-133-152.mtk.nao.ac.jp Wed 09:56:18 19-May-2010
Reference image = H9855bat, New image = HO9855bat, Refit = yes

Image Data
H9855bat [*,211]
H9855bat [*,209]
H9855bat [*,207]
H9855bat [*,205]
H9855bat [*,203]
H9855bat [*,201]

Found
10/10
16/16
15/16
15/15
15/16
14/15

Fit Pix Shift User Shift Z Shift RMS
16/16 0.0578 0.00116 1.77E-7 0.018
16/16 0.0804 0.00141 2.14E-7 0.0143
15/15 0.15 0.00288 4.39E-7 0.0186
16/16 -0.168 -0.00334 -5.1E-7 0.0156
15/15 0.0573 0.00132 2.02E-7 0.0156
16/16 -0.144 -0.00282 -4.3E-7 0.0187
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H9855bat [*,199] 15/16 16/16 0.106 0.00196 2.98E-7 0.0164

O00000000step0 0000000000000 0000O0OOOO” ** Too many features lost
* 0000000000000 0000000000000o0o000 stepd 000000000 OCOOO
nsumd 00 0000000000000 0nlest0 00000000000 OOOODOOODOODOOOONO

gbooobooboooobooboooooo
00000000000 database/id[filename] 0000000000 O0O0O0O0O

E.2 0O00O0O0O0O0OO0OOfitcoords

longslit 000000000 fitcoords 00000000 reidentify 0 0000 COMPARISONOOOOO
00000000000 0000D000000000000000O0O0reidentify0 0000 2000000
d00dO00OO0fitcoords 00D ODO0DOODOOODOOODOOODOOO

longslit> epar fitcoords

IRAF
Image Reduction and Analysis Facility

PACKAGE = longslit

TASK = fitcoords
images = HO856bat Images whose coordinates are to be fit
(fitname= H9855bat) Name for coordinate fit in the database
(interac= yes) Fit coordinates interactively?
(combine= yes) Combine input coordinates for a single fit?
(databas= database) Database
(deletio= deletions.db) Deletion list file (not used if null)
(functio= chebyshev) Type of fitting function
(xorder = 6) X order of fitting function
(yorder = 6) Y order of fitting function
(logfile= STDOUT,logfile) Log files
(plotfil= plotfile) Plot log file
(graphic= stdgraph) Graphics output device
(cursor = ) Graphics cursor input
(mode = ql)

images 0000000 0D0CO0O0DOCOOODOOOODDO identify, reidentify 00000000000
OO0O0Oooooob COMPARISONOOODOOOOOOOOOOOOOO0OOOODODODOOOOOD xDOOO
googboboobobbooobooooboobob 1i200b00booboobooooobobooobon
OO00D0Oidentify O reidentify 0000 0000000000000 O0O0O0O0O0OOOO0OOOOOOCQCOO
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NOAO/IRAF V2.14.1 miho@dhcp-133-152.mtk.nao.ac.jp Mon 11:41:45 17-May-201
Function = chebyshev, xorder = 6, yorder = 6, rms = 0.01572
Fit User Coordinates to Image Coordinates for H9855bat

Residuals

S
4ot
4
[t i+

500 1000 1500 2000
X (pixels)

0 12: fitcoords D OO0 OO

00000d—»pUdOoOoOoOoDODOOODDOOCOOO0O0O00ODOOOOOOOOOOfOoODDOODOOO
U000 rms0O 0.0200000000000000000O000000O000O0O0OOOOODOOOOOO
Ub0dqgUObOO0b00000oocoobooOobobOobOobobOobOobOobobobooo0on yesoonO
O000000000000000 database/fe[filename) 00000000

E.3 O00O0O0O0O0OO transform

gobodooboboobooooooooobooooooooooobooooooooooooooboooooo
OO000O00oo0o0ooooo0o0nD transform 00000000000 OC0OO0DOOOOOOODOOOOO
OO0 COMPARISONODOOOOOOOOOOODOUODODODODODODODOODOOOOOOOOOO

longslit> epar transform

IRAF
Image Reduction and Analysis Facility
PACKAGE = longslit
TASK = transform

input = HO9855bat Input images
output = HO855batw Output images
(minput = ) Input masks
(moutput= ) Output masks
fitnames= HO855bat Names of coordinate fits in the database
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(databas= database) Identify database

(interpt= spline3) Interpolation type

(x1 = INDEF) Output starting x coordinate
(x2 = INDEF) Output ending x coordinate
(dx = INDEF) Output X pixel interval

(nx = INDEF) Number of output x pixels
(xlog = no) Logarithmic x coordinate?
(y1 = INDEF) Output starting y coordinate
(y2 = INDEF) Output ending y coordinate
(dy = INDEF) Output Y pixel interval

(ny = INDEF) Number of output y pixels
(ylog = no) Logarithmic y coordinate?
(flux = yes) Conserve flux per pixel?
(blank = INDEF) Value for out of range pixels
(logfile= STDOUT,logfile) List of log files

(mode = ql)

OO0000ds900000000Hbatw fits’ 0000000000 OODO 100000000000
O0oooooooooooooo

0000000000000 000000D000000 transformO0000000O00OO0OCmputO0OQdQ
00000000output 000000 Ofitnames 0 fitcoords 00000 COMPARISONOOODOODODO
ooooooood

F OO0O0OO0ooood

oooooooooooooDbOoboOOoDbO0O0O00oooooDboOobOoObOObOOo0O0DODObODbOO splotdd
gooo

longslit> splot H9863bfatw

gooooooboooooboooboooooobooooooboooobDobooboobooboooog
gbooobob lmoooooobooboboooboobooboooboobo 1BooboooOoobooooboon
0000000000o0U0o0ooOoUoooo’ (o000 000o0DU0DO0000UO00OwDOOoOOoOOooOoOO
oboooooboobooboboooob eb0bob0obOob0OOObDO0ObOOO0eoobDOOOO

good

e JO00IO0O0OO0ODOODOOOODOOLOOOODODOOOOOODOOOODODOOOOODOO

e 0000 ODODODODOOOOOOOOOOODODDOODmMODOOOsplot,’kOOOOODODODOO
ooooog p3rd

e 0D ODDODOODLOUODULDMMDOODLOODO 20
e JDODODODODOOOODDODODODLODLODODODOOODODLODLODODODLOD

goood
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NOAO/IRAF V2.14.1 miho@dhecp-133-152.mtk.nao.ac.jp Mon 13:58:12 17-May-201
[H9863bfatw[*,297]]: HH46-47 - Aperture | 1800. ap:297 beam:0

40 — -]

20—

| | | | |
6550 6560 6570 6580 6590
Wavelength (angstroms)

O 13:splot000000OOOOOO

booooboooooobobooooboboooobobooooboboooooboboooonog
oboooooboobooooboooooboboooooboooooobooooboobobooooboOon
000000000000000000000000000 0000000000000 p37-400000
gooood

good

e JO000OOODODODODODOdYOIODODODOODOOODOOOODODOOOODODDDODOOOODODOLOO
ubobooboobooooobooooboooboooo

e 1 HH46/47000000UDO0OO0OODOOOUDOOOUOODOOOOOUOOOOOUODOOOOODOO
gbobooobooooooboobobobooooboooooboboobooboboboooD@oo p3rog

e JOOODOODODOODOOOOOOOUOOOOOOOOODOODODDODOOOOODOODOOOOOOODOO

ooon

1. 00000000 /HDSOODOOUOOOODUOOIRAFOOOOOOOOOOOO
2. Nishikawa et al. 2008, ApJ, 684, 1260
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