Intro. to Processing of SPIRE/FTS Data
NHSC SPIRE Webinar, Aug 13, 2014

SPIRE Spectrometer Data Analysis:
An Introduction

Nanyao Lu
NHSC/IPAC

(On behalf of the SPIRE ICC, HSC & NHSC)
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Intro. to Processing of SPIRE/FTS Data
NHSC SPIRE Webinar, Aug 13, 2014

Outline

* Do you generally need to reprocess FTS data yourself?

« Data analysis examples with scripts and tasks available
within HIPE.

Quick spectral noise assessment
Detector footprint on the sky

Faint source observations: further background subtraction and/or
comparison with SPIRE photometer data

Deriving spectral line fluxes
Flux correction for a semi-extended target or a pointing offset
Mapping data analysis
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Do you need to reprocess your FTS data?

Normally, the answer is NO if you have data from HIPE 11 and
onward. But,

« Both calibration and pipeline are still being improved at this point. There are
times when you might want to reprocess your data with the latest calibration

product.
— For example, in HIPE 13 (~Jan 2015):

» The nonlinearity correction will be upgraded to improve telescope background subtraction
for those observations taken at the beginning of SPIRE cooler cycles  (i.e., at lower
detector temperatures than normal).

 Some low-resolution observations will be better calibrated in HIPE 13 as well.

« At this point, HIPE 11 data are available in the Herschel science archive. To
obtain HIPE 12 data, you can either

— request on-demand data reprocess in the user interface of the Herschel
science archive, or

— reprocess HIPE 11 data to HIPE 12 using the reprocssing script in HIPE

s
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NHSC SPIRE Webinar, Aug 13, 2014

FTS Spectra in Different HIPE Versions

Mrk 231 observed on OD209
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FTS Spectra in Different HIPE Versions
Mrk 231 observed on OD209
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FTS Spectra in Different HIPE Versions
Mrk 231 observed on OD209
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Intro. to Processing of SPIRE/FTS Data
NHSC SPIRE Webinar, Aug 13, 2014

Getting HIPE v12 data

Option I: Elect the on-demand processing option in HSA

HSA Science Archive v5.2.1

File View Windows . ccount Tools Help

ve- /]

3 ATEE [© HERSCHEL gcs. J‘w “
Wshopping Baskdt 2 — XW

Observations |

[1 Observations]

= Retrieve ' On Demand Reprocessing |

W [VStematic " Observation Target Name

oiim 1342187893  Mrk 231 12h 56m 14.24s  +56d 52'25.34" 209

=
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Intro. to Processing of SPIRE/FTS Data
NHSC SPIRE Webinar, Aug 13, 2014

Getting HIPE 12 data

Option ll: Alternatively, one can reprocess an observation of
HIPE 11 to HIPE 12 using the reprocessing script
that comes within HIPE.

HIPE - /Users/lu/Documents/Science/papers/papers_wkin

File Edit Run JdIsIS3[4ES Scripts Window Tools Help
= e 20 * Photometer Large Map user pipeline

| "
** Photometer Parallel user pipeline

] Editor X \ * Photometer Small Map user pipeline o
[P loadData.py X ] ¢ | ¥ Photometer Point Source user pipeline

1) <I5pectrometer Single Pointing user pipeline

2 allobsids =|# Spectrometer Mapping user pipeline

3 mode = ["S", .

b

4 nData = len( S scrlp’ts

5 print ">>> Total number of input OBSIDS = ", nbD:

6 print " "

7

8

a
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Intro. to Processing of SPIRE/FTS Data
NHSC SPIRE Webinar, Aug 13, 2014

Outline

* Do you generally need to reprocess FTS data yourself?

m) Data analysis examples with scripts and tasks available
within HIPE.

Quick spectral noise assessment
Detector footprint of an observation on sky

Faint source observations: further background subtraction,
comparison with photometer data

Deriving spectral line fluxes
Flux corrections for semi-extended targets or a pointing offset
Mapping data analysis
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Background Documents

 The SPIRE Data Reduction Guide (DRG; data structure,
processing, reprocessing, many details and cookbooks)

 The SPIRE Handbook (instrument observing modes,
calibration...)

« Swinvard et al. 2014, MNRAS, 440, 3658 - FTS calibration
« Makiwa et al. 2013, Applied Optics, 52, 3864 - FTS beams
« Wuetal. 2013, A&A, 556, 116 - Semi-extended sources

 Public wiki on SPIRE
http://herschel.esac.esa.int/twiki/bin/view/Public/SpireCalibration\Web
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SPIRE Data Reduction Guide (DRG)

General SPIRE data info

SPIRE/FTS data structure
and processing, and data
analysis receipes
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SPIRE Data Reduction Guide
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Spectrometer Useful Scripts

* Array Footprint Plot
« Background Subtraction

 Line Fitting <Avai|able in HIPD
« Thumbnail Mosaic Plot

« Convolve Spectrum

* Noise Estimate

e Cube Fitting

« Combining PACS and SPIRE spectra

e
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Intro. to Processing of SPIRE/FTS Data
NHSC SPIRE Webinar, Aug 13, 2014

Quick Noise Assessment

» Red and blue: Total rms noise
(systematic + random)

Sd{[)5) Window Tools Help .
" Photometer Astrometry Correction > Gray SpeCtrum randOn nOISG Only
#* Photometer Baseline Removal and Destriper . H
e ——— » Black curve: HSpot predicted total
get_positions.py x\ # Photometer Calculate Ephemeris SSO Position no|se
# Photometer Map Merging
[?'_34'1'2246982, 1342]# Photometer Solar System Object Motion Correction 024 \ T l TT 11 l TT 11 l TT T T [T T T T[T T T T[T 1T l TT 11 l TT 1T l TT 11 l TT 11 l TH
Zaliollsi ds) [ o Spectrometer Array Footprint Plot ’
Total number of in|® Spectrometer Background Subtraction
[ Spectrometer Line Fitting
[ Spectrometer Cube Fitting
[ o Spectrometer Thumbnail Mosaic Plot
2

e("0Osbid

ar

=
v output file: =
ers/lu/Documen 0.16
en(path + 'o + .1# Spectrometer Noise Estimate L

Combine [E Spectra

Useful to see if an observation YN
SUﬁerS any S|gn|f|Cant SyStematICS 500 600 700 800 900 1000 1100 1200 1300 1400 1500
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Intro. to Processing of SPIRE/FTS Data
NHSC SPIRE Webinar, Aug 13, 2014

Detector Footprint on Sky

- - FTS footprint on PACS 70um image

~ldg(s;cll Window Tools Help
SPIRE Useful scripts ¥

get_positions.py x\_

[1342246982, 1342 # ph i ion Correction
’ n sll ] P X
(allobsids) Spectrometer Array Footprint Plot
Total number of in Spectrometer Ba u ubtraction

v output file:
ers/lu/Documents/S
en(path + 'output.
e("0sbid

all

# Photometer Astrometry Correction

# Photometer Baseline Removal and Destriper

#* Photometer Bolometer Finder 36°21'00"
# Photometer Calculate Ephemeris SSO Position

# Photometer Map Merging

-~
(]
§ 36°20'00"
=
(ot Spectrometer Line Fitting =
Lot Spectrometer Cube Fitting g
[ of Spectrometer Thumbnail Mosaic Plot g
- p—
Lot Spectrometer Convolve Spectrum )
DS 36°19'00"
Lot Spectrometer Noise Estimate [a) 3671900
# Combine PACS and SPIRE spectra
36°18'00"

12:15:45 12:15:40 12:15:35 12:15:30

Right Ascension (J2000)

Useful for visualization of the extent and relative location
of the target w.r.t. the detector array.
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TOC Search Glossan

Faint Point-like Targets -

Welcome

+ [ Quick Start Guide D RG

+ [TTHIPE Owner's Guide

Analysis Tools

+ [ Data Analysis Guide

+ [ Scripting Guide

HIF1

+ [ The HIFI Data Reduction Guide

* Checking the source ext
— To make sure it is a point soyCce st

» Further background subtracti
« Comparing with the photometer

+ [ Preface

+ 71 Introduction

+ 772, SPIRE Launch Pad: Data Reduction Overview
3. Overview of Scripts in HIPE

+ [774. SPIRE Observation Context Data Structure

+ [715. SPIRE Calibration Data

+ [716. SPIRE Photometer Mode Cookbook

[-17. SPIRE Spectroscopy Mode Cookbook

+ [¥77.1. Introduction to processing FTS data

+ [17.2. SPIRE Spectroscopy Data Structure

| 17 4. Recipe for faint and medium strength sources

+ [™17.6. Recipes for bright sources (above 500 Jy)
+ [™17.7. Recipes for mapping observations

917.9. Comparison with the SPIRE photometer

+ [T17.11. Cube Analysis
+ [718. SPIRE Visualisation Tools

Faint sources: a few to < ~10 Jy; e e

10. Glossary

1 . + [7711. Reprocessing with the SPIA
Medium sources: ~10 to <~100 Jy. e
+ [T SPIRE Pipeline Specification Manual
SPIRE Instrument and Calibration Page

i3 Iﬂj
esa-="===+"il N=m=m==n HiFi ICC @ P
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Intro. to Processing of SPIRE/FTS Data
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Examples of Point-source Spectra

Medium source

0x5001104F - 0xA1060001 - 2012/Jun/12 23:57:21 UTC Faint
43 g 0x50002975 - 0xA1060001 - 2009/Dec/09 07:19:41 UTC
= AFGL 4106 N AL A AN A M
35 3 e |V|I’k231 W@
— 7 9 3
5 E = oF W =
=t CO lines E »E it CO, H,0, HF, etc W E
e g Ww
E e é 2 ‘e WM %
F 10 3 I osp 3
§ ' 3 2F E
54 - E
b T (4 reps): B0 rope) ]
e 0
f 400

500 600 700 800 $00 1000 1100 1200 1300 1400 1500 Super falnt 00 600 700 Solgrecglﬁ)enlco;o[éﬁ)g] 1200 ”00 1400 1500
equency [GHz] 0x50010D7C - 0xA1060001 - 2012/May/29 18:50:21 UTC  — e

[— fvoo ST 0] P i S
4t ='0.366
Z 0 Cll] 158 Level 2
Gap: may indicate 2 (G} 158um . .e e
some residual telescope £ »2| t WMMWWW WWE pipeline
background, which can £oof ; products
be further removed. ioﬁa (100 reps) ;

500 600 700 800 900 1000 1100 1200 1300 1400 1500
Frequency [GHz]
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Intro. to Processing of SPIRE/FTS Data
NHSC SPIRE Webinar, Aug 13, 2014

Residual Telescope Emission Removal:
Using Surrounding Channels

SsSw SLW .
= Using a median spectrum from the co-aligned
L P detectors as the residual telescope spectrum.
. ‘@‘j;fj { /,_«{' » This (or a polynominal fit to it) is then subtracted
= i 6 (o PZ05)
e 09 O from the spectrum of the central detectors.

ES0O099-G004: SSWD4 + SLWC3
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Intro. to Processing of SPIRE/FTS Data
NHSC SPIRE Webinar, Aug 13, 2014

©

Background Subtraction

g1 Window Tools Help
SPIRE Useful scripts Hias

Photometer Astrometry Correction

0x5000CF93 (OD 879)

#* Photometer Baseline Removal and Destriper ESOO99-G004, 40 reps
# Photometer Bolometer Finder 11:|| T[T T T[T T T[T T[T T[T T[T T T T[T T[T T [TTTTT
get_positions.py x\ #* Photometer Calculate Ephemeris SSO Position 10 = R d P| e“ne
# Photometer Map Merging - p
[1342246982, 1342]# Photometer Solar System Object Motion Correction 9 BIaCk Dark SUbtraCted
, "S"] 2 r it Dlot =
(allobsids) FShaciamaierreay-Footprin 8 - Green: Surrounding channel
Total number i n|® Spectrometer Background Subtraction > —_ =
e Spectrometer Line Fitting :ﬁ 7 = SUbtraCtlon'
#* Spectrometer Cube Fitting — 6 = A
[ Spectrometer Thumbnail Mosaic Plot b - .” | l" U
' output file: A ‘A SE LT
ers/lu/Documents/S Spectrometer Convolve Spectrum = = .,‘|lU ,‘ “J‘,,lm
en(path + 'output. Lo Spectrometer Noise Estimate L 4 — I v,“‘l i i
es::Osbid #* Combine PACS and SPIRE spectra Q 3 = M 1T A
- o = 4 ’! A n '
: - M vV
2 ,F s
o F M@ g
! T hﬁl” N it
o BT i
. -1 F
Improves the continuum flux of :
_2lllllll]lllllllllllllllllllllllllllllllllllllllll]ll

a faint, point-like target. 500 600 700 800 900 1000 1100 1200

Frequency [GHz]

1300 1400 1500

—— Original data —— Dark subtracted

Smoothed off-axis subtracted

@8A._......coicecaea (HIFGCC AED WAQQ (ke
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Comparing with SPIRE photometer

HIPE task SpecMatchPhot

T

rowselmageProduct
ﬁ browseProduct

# calibration

levelO

# level0_5

levell

level2

- (%8 HR apodlzed spectrum
' w?
IogObsContext

* quality

# qualitySummary

Ffa

1 —a+-—-‘|:—a-‘{'_-—~+——a+-—~
el lelal

@'r&

.+-—‘+

@ﬂ@ﬁ@

|

ﬁ Tasks X \

— @ smooth
— @ specApplyBrightGain
— @ specApplyPcalGain

<o e

— @ specuptCrosscorrection
— @ specPointFluxConversion
— @ specPointSourceExtractor
— @ SpectrumFitterGUI

=

/

%

=

o
Q

«Q
0]
—
(o]

=N HIIENNISIE S EER

A
&

Flux Density [Jy]

_10 IIIIIII|IIII|IIII|IIIIIIIIIIIIII|IIII|IIII|IIIIIIIII|II

500 600 700 800 900 1000 1100 1200 1300 1400

Frequency [GHz]

1500

Photometer RSRFs
@ FTS Synthetic Photometry

—— SLWC3

SSWD4

4 Photometer Values

Synthetic photometry also output in a table:

Synthetic photometry results

- Meta Data

None

- Table Data

Index | names [] l spec250 [y] I spec350 [y] I spec500 [Jy] ‘ phot250 [Jy/beam] [ phot350 [y/beam] | phot500 [Jy/beam]
0 SLwB2 0.5524880934532026 2.2750690830393063 NaN 1.4595235477934987 |4.5625949527907 | 14.688015400555697 4|
1  SLwB3 1.7079940700571916 2.900204401489005 |NaN 1.4595235477934987 4.5625949527907 14.688015400555697
2 sLwc2 0.7795710130592949 2.4846351262954545 NaN 1.4595235477934987 4.5625949527907 14.688015400555697
3 SLWC3 3.5301211206430834 |7.208739635225893 NaN 11.4595235477934987 4.5625949527907 |14.688015400555697
4 SLWC4 12.271641002463886 3 1913230785009703 NaN 11.4595235477934987 |4.5625949527907 14.688015400555697
5 SLwD2 1.910852171027807 |3.147223386802127 |NaN 1.4595235477934987 4.5625949527907 14.688015400555697
6 SLWD3 2.4930847414696724 3.41185471573297  |NaN 1.4595235477934987 4.5625949527907 14.688015400555697
7

SSWB2 NaN NaN

11.7915315388884716 | 1.4595235477934987 4.5625949527907

,14 688015400555697
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Identifying Possible Partially
Extended Sources

* The spectrum shows kinks and
discontinuities where the beam
size changes

Point- I|ke Partly extended

ot E
ook Level-1 (extended) chcl 1 (cxtcndcd) w‘g‘[";
510 » l ‘ 37 50 Fl"‘

Extended
calibration e
> £ “,MJ@ jEwE

>

Brightness (W m ' Hz ' sr')
1

Brightness (W m” Hz "' sr')
=

Brightness (W m" Hz' sr')

prov bbb b b b b b ded T ITIT [ e Lol bl Lid 5010
00 S0 00 o0 N < bl g 400 1500 1600 e b 0 ) 1300 1400 S0 ]

BOO 900 1000 1100 1200 1300 1400 1 4 00 600 700 300 900 1000 1100 1200 13X 100 1
Frequency (GHz) Frequency (GHz)
TTTTY T A RAR U TTTT OO rrrr TTIT TTTTTT T TTT]TT g

N: Level-2 (point) f 7
: v

Point-source
calibration

......

Flux dens

Flux density (Jy)
(AL M A R M W W

>

) o 1300 1400 i M ol n 0 1300 1400
Frcquenu (G“L) l‘uqum \, (Gll/)

Flux tlcn\ilv (Jv)

v S Rasasnames e RRaRy
F SLW 1
~ L ]
T35 A ]
r 3 ]
= \
T I N ]
= 30 N 3
= [ \
=] C A ]
5 550 . =
Rr N SSW 1
. ~ 4
2o Basic diffraction ~ 7
r \\d:
r ~ ]
~
[ gy ]
2] N I TN T FRETE FUUET P FETEE N el FENET

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600

Frequency (GHz)

FuIIy extended

2510 chcl 1 (cxtcndcd) 4(‘ 4

s E
2000 & *MJ
stk 4

1010" E "*0’

P

7 [

0 E
5010

T *M

o ‘QI}‘ 'DQ‘\ ‘1‘.’-\11 !II;H \‘,‘vl\ ’;n‘ I‘O‘ll 150
Frequency (GHz)
$00 o T T I T T T T l""]

: Level-2 (po nt)

M M*

l‘[ qunnc\ (GII/)
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(or telescope

residual s 3

Ch;eck o || b/g subtr. ; L .ff"ﬁ causes fo ra

axis dets script

0w « m‘”%m\.n]'f.'.{,"{.;ﬂ :‘u‘\.u w1 1w| Check dark R "I‘m"'l‘lm:; Il-‘;/]\” o
Frequency (GHz) Sky e - B ——

7 sx“tendédsac'kg;ounut B er possinie

ty (Jy)

Flux Densil

2) Faint source: ‘ wE 3
7" calibration problem | - ) |
z special pipeline | % ‘;&wﬁww | Cases approprlate for

(e hebeestl | Sewwigagiend using SECT (the semi-

@ Jump in opposite
Frequency (G . .
direction

extended source fluc
correction tool) in HIPE.

]

ointing offset/

.[4) Partially extended ’ 265" s‘ourceb ’
s . z | W
g | 3 ol A
| ' Use SECT u eeiP g
L L o

Use SECT

(Caution: the CO lines,
from warm/dense
molecular gas, may arise
from a more compact
region than the cold dust
contiuum.)

bt

iHz
00 1000 1100 10 1300 1
Freq) GHz)
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Semi-extended Correction Tool (SECT)

(cf. DRG Sect. 7.5)

The final spectrum
normalised to include only
emission inside the
reference beam

Reference beam

L3HIPE 12.0.0 - semiextendedCorrector
File Edit Run Pipelines Scripts Window Tools Help

HeH& =»»| &
] Editor x

O semi€xtendedCorrector x

Assumption: source Emission excluded from |[F=

specirms @] spes cattraon [o]c
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Frequency (GH7) Theory is described in Wu et al., A&A, 556, 116 (2013
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Serpens MM1 (1342216893)

Corrected SERPENS MMI spectrum

Correction for 15.0" gaussian source; offset 0.0", 0.0"
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g_Ref. beam for the final spectrum
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Spectral Line Fluxes DRG

TOC Search Glossan

 Line fitting script (for unresolved lines): e x

Welcome
+ [T Quick Start Guide

~dd[;}:f Window Tools Help + [TTHIPE Owner's Guide
a . Analysis Tools
SRS  Photometer Astrometry Correction = Data Analysis Guide

# Photometer Baseline Removal and Destriper + [7] Scripting Guide
# Photometer Bolometer Finder HIFL
+/ [ The HIFI Data Reduction Guide

get_positions.py x\ # Photometer Calculate Ephemeris SSO Position 1 HIFI Pipeline Specification

(o Photometer Map Merging HIFI Instrument and Calibration Page

. . . SPIRE
[1342246982, 1342|# Photometer Solar System Object Motion Correction — : -
ngn ] - -1 SPIRE Data Reduction Guide
’ . @ Spectrometer Array Footprint Plot + []Preface
( allobsids ) 2 1. Introduction
. ol 5 21

Total number of . 2. SPIRE Launch Pad: Data Reduction Overview

@ Spectrometer Line Fitting 3. Ovenview of Scripts in HIPE

m 4. SPIRE Observation Context Data Structure

P FIng 5. SPIRE Calibration Data
@ Spectrometer Thumbnail Mosaic Plot +/ [™16. SPIRE Photometer Mode Cookbook
v output file: - [£17. SPIRE Spect Mode Cookbook
4 # Spectrometer Convolve Spectrum - e i

ers/lu/Documents/S + [™]7.1. Introduction to processing FTS data
en(path + 'output. @ Spectrometer Noise Estimate + [™]7.2. SPIRE Spectroscopy Data Structure
e( "Osbid P Combine PACS and SPIRE spectra + [717.3. Spectroscopy Pipeline Step-by-step
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+ [717.5. Recipes for semi-extended sources
. [™]7.6. Recipes for bright sources (above 500 Jy)
+ [17.7. Recipes for mapping observations

* Interactive line fitting (both unresolved

~717.10. Spectral Analysis

& partially resolved lines)

+ [719. Advanced HIPE Tips
10. Glossary

(] [] ] (] —
» Cube fitting script (to fit one or more 4
+ []12. References
1 SPIRE Pipeline Specification Manual
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<
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Page 25




Intro. to Processing of SPIRE/FTS Data
NHSC SPIRE Webinar, Aug 13, 2014

Line Fitting (for Unresolved Lines)

HIPE SPIRE useful script: Spectrometer line fitting

SLWC3: Mrk 231 SSWD4: Mrk 231
OBSID: 1342187893 (0x50002975) OBSID: 1342187893 (0x50002975)
T | TTTT TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT TTTT TTTT | TTTT :l TTTT TTTT TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | T | h T |i
4.0 = = 95_ “‘,l"‘
35 | = 8 E- =
E I 3 = 3
2 30F LS =7 =
’:/ 255 NA“"” E c65_ _E
i il 1z 5
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—_— C \ I l ll V il ] —_— - ]
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—— Spectrum —— Total Model Residual —— Spectrum —— Total Model Residual
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Spectral Resolving Power Depends on Wavelength

 NAAN~1218
* FWHM ~ 296 km/s for [NII]

° )\/AA ~ 480 l L I rr1i l L ] L I | l T l_'_I
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L — |
e g o ‘ @1461 GHz / 205 pm;
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- A | Partailly Resolved Lines

3k 2~ .“‘V‘I"“T{_Leruﬂ’t ,;—_..— A2/ _/,J'-"Iy,f ’Ll_f'-"k)f'"‘f}”"" ]

- psoran-cozny t A - « The [NIl] 205 pm line might
f I [ ' be partially resolved if its

[ 1L,f‘;,%_ u QAN = 1 7Y }_Jr\,__—,-m— e . . . . .
A SSPDN NGl intrinsic velocity is large

" ' enough (e.g., > 250 km/s)

= N - = @ -
T T

UGC03608 J',\\

=’ A I [\ . .

PR ALY ML VSRR SR A VSN * In this case, either use a
T~ N SincGauss model to fit the
o rr\ﬂ | ‘Jf\t j line, or apply a correction
SN B VNP SN S VAN factor to compensate for the
| Yoo flux underestimate in using a
of N gy T A - SINC-only line profile (see
y IO I RS I A G DRG Sect. 7.10.7)

1455 1460 1465 1470 1455 1460 1465 14%
Rest frequency (GHz)

Fit with SINC only Fit with SINC convolved with Gaussian (SincGauss model)

o

2esa... . M D “pace (o
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4

Interacvtive Line Fitting: SincGauss Profile

M

‘f X Spectrum Fitter GUI |

:lllll

lllllll lIllllll llllll

7B 3
—_ =
> 3
Z 6 3
> 3
= B
175} -
5
A 4E
x F
S 3F
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llll

11 111 111
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1
1450
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| addModel " loadModels || Reset all Models |

[T” Sincgauss ¥ ||M1

I Update Plot | I Init Fit Parms | I Previous Parms |

IIZ Use | Delete |

Constr Parms
Parameters 4.147959,1419.5909,0.3773,0.75705
Std Devs 0.028382,0.006738,0.0,0.0074042
Fixed 2

lroy__~]w
| Update Plot I | Init Fit Parms | | Previous Parms |

[ofaf2]3]4]2 | set ]
PO |-1.049124E+01|2.431128E-01 |[] Fix
P1 |1.131222E-02 |1.711874E-04 |[] Fix
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[ Preview | Reset || Accept || New Instance | ®@

1 3

X DataTree | X FitResult 4 | X FitResultS | §"x preview
ALL 0 SFG-Type SFG-ID | ModelType | Indices Integrated | CParm_0 Name |

0 |MSpectrum (ps, segm...

1 Weight

2 Residual

3 TotalModel

4 Model 1 sincgauss 8.232139... Amplitud

5 | |Model 2 poly 2144.011..[1.0 PO
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Works best when
S/N is high.

For fainter lines,
it might be better
to use a SINC
profile for fitting,
and then correct
the resulting flux
for an estimated
velocity width
(see SPIRE DRG
Sect. 7.10.7 for
more info).
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Mapping Observations
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Actual positions observed on the sky for a fully sampled oobservation
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gttt iy Naive Projection &

Naive Projection is the standard algorithm currently used in the pipeline

SSW positions observed on sky (intermediate sampled 2x2 raster):
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Mapping Observations: Investigation & Analysis

DRG

7.7. Recipes for mapping observations _—_> |nvestigate the data before mapping:

7.7.1. Understanding the SPIRE beam and how it relates to mapping observations

7.7.2. Check clipping — Exclude some data?

7.7.3. Restricting the data made into the cube

7.7.4. Pointing Information — Select a map maker (e.g., naive)
7.7.5. Gridding Algorithm . . . .
7.7.6. Combining several observations — Grld Size COﬂSlderatlonS

7.7.7. Holes in the map: examining the coverage

7.7.8. Maps with faint continuum levels —

7.11. Cube Analvsis. - | . .
SPIRE cubes, general considerations ) Analyse the data in the final cube:

7.11.1.

7.11.2.

Extracting spectra from a SPIRE spectral cube

7.11.3.

‘ . — Convolve to different beam sizes
Extracting a point source from the map

7.11.4.

7.11.5.

Matching cube spectra from SSW and SLW — Fit Spectra| lines to produce line map

Convolving a cube to a different beam size

7.11.6.

Cube fitting with the Spectrum Fitter GUI

7.11.7.

Cube fitting and line intensity/velocity maps

7.11.8.

Publication quality plots for mapping data

7.11.9.

Comparison with photometer maps
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et Cube Analysis Examples €

» Line intensity maps: » Convolving a cube to a
common beam size

(i.e., independent of A)

CO line intensity maps

Grid of FTS spectra:
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