.24 #
NHSC PAG
Web Tutori

NHSC/PACS Web Tutorials
Running the PACS

Spectrometer pipeline for
CHOP/NOD Mode

PACS-301
Level O to 1 processing

Prepared by Dario Fadda
September 2012

PACS 301

page 1



NASA Herschel Scien NHSC PAC‘SL}
P clonc Web Tutorial

Introduction

This tutorial will guide you through the interactive
spectrometer pipeline from loading raw data into HIPE to
obtain calibrated data with astrometry in the case of
chop/nod mode.

Pre-requisites
The following tutorials should be read before this one:

* PACS5-101: How to use these tutorials.
*  PACS-102: Accessing and storing data from the

Herschel Science Archive
* PACS-103: Loading scripts
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S'rep 1 Check HIPE version and memory
S'rep 2 Setup

S'rep 3 Runthe 0 - 0.5 pipeline

S'rep 4 Run the 0.5 - 1 pipeline
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Step 1

Check HIPE version and memory

allocation
The version used for the tutorial is 9.0.3054

PACS 301
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« NASA Herschel Science
i [:el_lter

0 e o
File Edit Run Pipelines Scripts Wind@

.L=<j n_' t=‘ H B M #J Help Contents & d \} 1 @
Working in HIPE
What's New -0

Video Tutorials

™ Editor x

Data Reduction »

Online Help
HSC Helpdesk
% Give Feedback

Selec.l. abou.l- Tip of the Day

Software Updates

fr.om The dr.op Check Java platform
down Help menu (7) Help on Unit Conversion Toal

Config rReIease notes |
About I License

- El console x HIPE =

HIPE>

Herschel Interactive Processing
Environment

User Release 9.1.0

Build number 9.0.3054

A pop-out window with the version appears

="l Checking for updated PACS Calibration.. 100% | ssof28108mME | @ °
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[:m_ner
CRON

File “Run Pipelines Scripts Window Tools Help

x

] Open With 3
> Send to »

Preferences

To allocate
memory,
select

preferences |/=conoe =
under edit,
then ...

Memory used and available

page 6

Checking for updated PACS Calibration.. 100% | 96 of 28106 MB
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v

Startup &
Shutdown
and change
the amount
of memory

Then click on

Data Access

Cache

Local Store

My HSA

Pacs Calibration
Storages & Pools

Editors & VWiewers

Image Viewer
PlotXY Viewer
Mouse
Spectrum Explorer
Frames
HrsSpectrumDataset
PacsCube
SimpleSpectrum
Spectrallinelist
SpectralSimpleCube
SpireSpectrumld
WhsSpectrumDataset
SpectrumFitterGUl
TablePlotter
Zoom & Pan Factors
Text Editor
Iython Editor

General

Appearance
Console
Fonts
Debug
External Tools
Help & Documentation

Logging

Navigator
Startup & Shutdown

Import Files
Tasks

General = Startup & Shutdown

Maximum memory: |31519 MB (D To be applied the next execution of HIPE

[v] Show tips at startup
[Z] save variables on exit
[ Ask which variables to restore at startup
[v] Show dialogue box when a crash dump file is created
I check if used Java platform is supported
[0 Check for HIPE updates
[vi Check for plug-in updates
[v] Check lock files in cache directories

[Vl Check lock files in local pools

| Restore Defaults | | Apply |

Advanced...|| Import... || Export... || oK || Cancel |

The allocated memory should be smaller than the total RAM of your computer.
You have to exit and start a new session to use the new amount of memory.
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« NASA Herschel Science
s iCenter

Step 2
Setup

Load pipeline script, load observation,
check data, and select the camera
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« NASA Herschel Science 2

Loading the script v

The script used in this tutorial corresponds to the
script available directly from the distribution.

rmf:\f;\

1
File Edit Run JE[slElat=EY Scripts Window Tools Help }
s ZXY.  Photometer » L@ @ m 4 ‘
Spectrometer*  Chopped line scan & short range scan  HEEETET T
] Editor x i Chopped large range scan SED i lineScan E
Unchopped line scan & short range scan [ Split On-Off
Unchopped range scan # Background Normalization
' Wavelength switching D|
|
i
f
i

There are two other interactive scripts available:

a) Split on-off: allows one to have separate reductions of
the on-source and off-source signals;

b) Background Normalization: uses the emission of the
telescope as reference signal to calibrate the signal
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Loading the script  weorws

nhsc™

In the case you saved a modified version and you want to load it
for analysis of other data, you can access it directly from HIPE
clicking on the yellow "folder” icon.

Fil £ Bun Pipeline Window Tools Help

nEw Look In: ‘Ij2011,-’-‘\ v‘ @@@E I @8 A

[} allocate_memory.png [ help.dp m
[ allocate_mereryoprg [y helphipe.png
B ChopNodExtendedSource WORKSHOPVERSION. py| NG Sl A Ll

[ detatsasps [ ipipe.png
[} getData.py [} Pacs-103.pdf
[} getObsepfonHSAINT. py [ pacs-202.pdf

ICO /File Name: |ChopNodExtendedSource_WORKSHOPVERSION py |
v]

SeleCT The Files of Type: |A|| Files
flle - | Open |bCance||
Open it. N
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“2¥ Loading the observation e

Once the script is loaded, one can simply step through the lines to execute it
one by one. The first thing to do is loading the OBSID relative to the
observation chosen.

In the case of this tutorial, the observations has been already saved into a pool
which has to be put into your ~/.hcss/lIstore directory which is created once
installing HIPE. The only thing to do is to write the correct obsid humber and
then start clicking the green arrow ...

File Edit Run Pipelines Scripts Window Tools Help

e o &9 & EHa= B )bb La@ s G
] Editor x (=g

Lo *ChopNodLineScan.py X

I,

[ R e \ i
104  # GET THE DATA: load the Observation Context\wyith the data of your observation
s #
106  # First, set the 0BSID of the observation to pRNpcess.
107 # your own.
log #

109 # As t"Lf script 1is also rur
110 # ‘b lowing "if" test
111 # wi Eneoee“ if yo'w ru 1'" th
112 # presen he obsid wi
113 # here. |I‘ you get a NameError, then the obsid had n

f ({no

CHANGE THE 0BSID here to

| 15 set

114 (not locals() has_key ( *Jit;::s 1) or (not multiob
115 = 1342188943

11

11 obsid = 1342185799

118

Hit th
Add this lire o
and click on it.
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= | oad ing the observation *

Next step, we load the observational context ( a structure containing all
the observational data, information about them and calibration data).

File Edit Run Pipelines Scripts Window Tools Help 7 ™\

e & de ¥ 9 Has B E@am G
| Editor x B

# *ChopNodLineScan.py x \

I E: [T LINer geTauil LOCaLLorT, Cnerl poUliocar L] USET 5/ ULgQULST/AeT STTIEL T

145  # poolName="NGC111". In this case you need to Wnge these parameters, which are None in the
145 # example here

147 #

148 cebeg =—fH—
fﬁgzzzzazl___f,cetObservation(obsid, verbose=True, useHsa:use‘Qi, poollLocation=None, poolMame=MNone) 4—_—i:::::::::::::>
[»]

<

150 if useHsa: saveObservation(obs, poolLoCation=None, poo EmeNane ]
151
152 # -~

B Console x N =
HIPE= obsid = 1342188799
HIPE= useHsa = 0O

HIPE=> obs = getObservation(obsid, verbos rue, useHsa=useHsa, poollLocation=|
getObservation is retrieving the observatj#n from pool '1342185799' at: '/home/fa
HIPE=

e, poolName=None)
/.hcss/lstore/1342186799"

Ay

/ (] Jython Interpreter 100% | 148of28106 M8 | °

line.

arrow
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«NASA Herschel Science 2

= Observation summary wofues

i-| History - El console x

HIPE> obsSummary(obs)

Observation summary
OBSID: 1342186759
Instrument: PACS
AOR label: NearGalPACS-SB-0l-blue
Proposal: SDP_esturm_3
Target: MB2

Redshift:  0.000677 (z)

Concat.: Undef.

0D: 178

Start: Sun MNov 08 07:31:25 PST 2009

Duration: 582.0 seconds (incl. spacecraft on-target slew time)

AOT and instrument configuration

f

AQT: PacsLineSpec
Mode: Pointed, Chop/MNod
Bands: E3A + Rl (prime diffraction orders selected)
Is bright: YES (shortened spectral range mode)
Chopper: large throw .
Nod cycles: 1 W ” I N -
y e will select: camera =
Observation request summary (HSpot Llne/Range Editor Table) [} ]
Number of requested primary 3 a 2 blue
List of requesteg-primary line centres [REcTT
Line/range ( : 63.223 microns, 3 reetltlons ID 0I 63
Line/range : 57.359 microns, 3 pepetitions, ID NIII 57 |
=) Jython Interpreter 100% | 178of28106ME | [0 ©

Unless you know exactly what is in your data, after loading them it is advisable

to inspect them. You can do this from the console by writing:
obsSummary(obs)

In this case, we discover that two lines have been observed in the blue range

of the PACS spectrometer. So, we will have to select the "blue” camera

otherwise we will just reduce the parallel "red” data.
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| stz Se-ﬁ" ng fhe camenra

File Edit Run Pipelines Scripts Window Tools Help

Cfed & = » L@@ s &

| Editor x =

A *ChopMNodLineScan.py x

170 # SETUP 1: =

171 # - Red or blue camera 7 As before, we test for whether this script is

172 # being run within a multitbs script, in which case the camera will already

173 | # have been set =]

174 if ot locals(). Wbs')) or (not multiObs)):

175 camera

176

e

178 # Set up the calibration tree. We take the most recem beation files, \ .
Far Fh TF{ e~ F7 F vanr nf Fyation (Ahe=ahs) -

gg j for the specific time of your cbservation (obs=obs) We Selec-'- camera = blue

181 # This tree contains pointers to all the calibration files that the pipeline

182  # tasks use (when calTree=callree 1s specified in a task's calll.

183 # From that calibration tree, certain calibration files are used by each task.

1824 The "WVersion® f Fh 1hratinn tr n F found ' 7

&l console x

Level 2 status: Processed

|
|)J |‘|

Quality comments
["This observation was performed correctly by the instrument/spacecraft.
Pipeline processed up to L2.
Quality checked by HSC calibration scientists team.
QC comments: Passed quality control, with the caveats described in the PACS chopped 1line scan and high sampling range scan AOT
release note.
II]

HIPE= if ((not locals().has_key('multiObs')) or (not multiObs)):

camera = 'blue’
HIPE= print camera
blue
HIPE= -

a

Jython Interpreter 100% | 103cf28106ME | °

After selecting the camera, we can check what camera we selected by simply
printing:  “print camera”
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<= Setting the calibration 'rr'ee Girtor?

Finally, we set the calibration tree.

File Edit Run Pipelines Scripts Window Tools Help

=" (=] F & HE 3| E L@@ m 4
| Editor x (=i

Lt UnchoppedRangeScan py x |

Read the time stamp of
155 our obs and apply the

196 prlnt calTree

192 -\‘# core

197 print calTree.common I' M f h
198 print calTree.spectrometer CC( lbr‘GTlon rom 1- e
used distribution.

B Console x .
HIFE= print obs._metal"calVersion™] B

{description="Version of Calibration Tree", string="PACS_CAL 32 0"}
HIPE= if verbose:
print calTree
print calTree.common
print calTree.spectrometer
PACS Callbratlon Tree
Model

Cpermaie 3 Version 41 and later ones

chopperAngleRedundan : FM, . 5

B A2 incorporate several improvements
Frerahosigans |y 2 wrt version 32 (archive reduction)

. oo T8 e
print obs.meta["calVersion"] shows the calibration used in the archive
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Step 3
Run the O —» 0.5 pipeline

Basic calibration (pointing,
wavelength calibration, slicing)
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NHSC PAGS.

page 17

Web gl‘utorl
Raw PACS data, - Wavelength
data House Keeping Pointing | | Calibration
Data flagging
Permanently Bad pixels
When grating or chopper moving
Saturated data p |
Open and dummy channels ssign : Level 0.5
RA/Dec to 553;'2391% Sliced Frames
DNs to Volts/s conversion pixels 16 x 25 x ramps
Assign observing block labels
(e. g. Nod positions, grating scan
direction, calibration block,
scan mode)
PACS 301




nhsc>

i Check: level O

From now on, we will step through the script line by line using the
green arrow on the menu bar. The first step consists in
extracting the O-level products from the observation context.

nd |;
2 l'ne - T T T LI T T T
5.6 10° - 43°

5.410° - 4172999~
. . - 17 —
Calibration block \\5%:— +H-4000 —
= 1] =

75 S 11
Q so010° H-6000 =
A B 14 (e 0
b 1. -
o410 —1899° o
- 1110000 =
(D 4.610" — EE =
r 17 =
4.410° 19-12000 o
- J s -
- I L ] Wl

: 4.2 10° |- —-14000
ST . : \/> : I ::
1 IIr‘el 3 r'epeaTs 4.010° m I e ey by e by 1 -16000
-1000 0 1000 2000 3000 4000 5000 6000

Reset Number

[ I— GRATING POSITION [raw] [li—ll Signal Det 8 Mod 12 |

In our case, after the calibration block, we can identify two

different lines observed 3 times in the two nod positions.
PACS 301

page 18



nhsc

- °
 NASA Herschel Science [ ]
Check: footprint
PACS& footprint and S/C boresight positions
69°4700" AT

69°45007

Nod A

69°44'007

69°42°00K

69°41007

Dec

69°4000”
69°39007

Nod B ———— o

£9°3700" — —

69°36'00" — —
69°3500" — %ﬁ%
69°34°00° PR R NN T N N MY N BRI | e e e b L

09:56:30 09:56:20 09:56:10 09:56:00 9:55:50 09:55:40 09;

+ Aon + Bon A off -+ Boff
~+ Herschel boresight M Source
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i Beqter

Only 1
slice

Check: before slicin

2| History { Log | E Console x

page 20

HIPE> slicedFrames = flagChopMoveFrames(slicedFrames, dmcHead=slicedDmcHead, calTree=calTree]
HIPE> slicedFrames flagGratMoveFrames(slicedFrames, dmcHead=slicedDmcHead, calTree=calTree)
HIPE> if verbose:

# summary of the slices

slicedsummary (slicedFrames)

# summary of the active (1) and inactive (0Q) status of every Mask

masksummary (slicedFrames)

the instrument movements, without the signal

= s\icedsummaryPlot(slicedFrames, signal=0)

noscienceSlices: O

slice# 1isScience nodPosition nodCycle rasterId Tineld band dimensions
onsource offSource

0 false [, "A","B"] © 00 [0,1,2,3] ["B2B", "B3A", "UNDEF"] [18,25,5536]
both

No of slices: 1

Slice ©

BLINDPIXELS
SATURATION
RAWSATURATION
NOISYPIXELS

BADPIXELS

UNCLEAMCHOP

GRATMOVE

<lice edges: [0,5536]

[l el o o B B )

HIPE>

ol

wavelengths

57.213 - 88.133 both

& Jython Interpreter 100%

[0 ooei06 M6 |@ < @

PACS 301



nhsc™> NHSC PAGS
-.__N_nsn Herschel Science

“  Check: before slicing vemes

Nod\/\ /\odA

90

T T T T T T T T T ] — ]
\ T I I - -]
’v ) ] E : _: 2,0
r :_; 80 _] 10 —: 1.8
54 107 — - _ 3
- ) I+ 70 i — 1.6 -
L B210E L P (360 =5 %—; 1.4 E
o - . . 14 o 1.2 -
g, 5010°F L '- 14 50 %- Q1™ g‘
- — 7 -1 m ]
s [ e —0 1.0 O-
= as10°f H40 © 4 B 8
é - 13 % ] é — 0.8 é -
46 10" —9 30 . ]
© - EE R —-5 OJo6 3-
4410 4320 7 Joa -
4210° - 5910 410 Jo2
T L Ho - 0.0
T e T I e [ N s i e I i e e T I — ] — J
-1000 0 1000 2000 3000 4800 5040 6000
Re Number
B— GRATING POSITION [raw] B— Wavelength [pm] GRATSCAN
B— CALSOURCE (0:None,1:CS1,2:C52) — NOD A NOD B
BAND (0:UNDEF.1:R1.2:B2E,3:B2A 4:B3A)

There are two lines (two wavelengths in red). Grating scans are
numbered positive if upscans and negative if downscans.
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-.ann Herschel Science e
. iiCenter SI 'C ' ng w 'f_ggytor al
e o

P *ChopNodLineScan.py x\

255

500 # Slice the data by LinefRange, Raster Point, nod position, nod cycle,
301 # on/off position and per band.

502 # The parameter removelndefined 1s for cleaning purposes

| »

5303 # Virtually any column in the "BlockTable" can be used as a SlicingRule, but do B
504 # not modify the SlicingRules If you are not 106% aware of what you are doing!

305 P rules = [SlicingRule("LineId",1),SlicingRule( "RasterLinehum’,1),SlicingRule( "Rastercolumnium®, 1),y

306 SlicingRule( \C:S;“:EC:;T;’“ ,11,SlicingRule( \:32;:1““.* 1),5licingRule( "IsOut0fField",1),SlicingRule("Band",1)]

507 slicedFrames = pacssllceCUHtext(sllcedFrames slicingRules = rules, removeUndefined=1)

308

The slicing of the data is performed according to rules made
explicit in the pipeline. In our example, two lines are
observed in two nodding positions. So, we expect 4 slices plus
an initial slice containing the calibration block.
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NASII Herschel Science
S {:emer

5 slices !

Check: after slicing

Linel-B&A
nodes

m B console x (=a)
ervation are also accepted by saveSlicedCopy and readSliced. =
# See helr scription given above (for getObservation).
nosliceg: 5
noCalSlices: 1
noscienceSlices: 4
slice# 1isScience nodPosition  nodCycle rasterId Tineld band dimensions wavelengths
onSource offSource
] false ["B"] 0 00 [1] ["B3A"] [18,25,674] 59.816 - 80.0687 no
no
1 true ["B"] 1 0o [21 [tE3a] HH 2515151 th
both
2 true ["A"] 1 00 [2] ["B3A"] [18,25,1019] oth
both
3 true ["B"] 1 00 [3] ["B3A"] [18,25,1019] oth
both
4 true ["A"] 1 00 [3] ["B3A"] oth
both

Slice edges:
HIPE=

[0,679,1698,2717,3735, 4755]

Line2-B&A
nodes

page 23
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ann Herschel Science /,

Check: after slicing o

Lmel OII ine 2: NIIT

/\/\k

Cal

Block T T 171 | I T T | T T T 1 | T 71 | T 17T T 1 | T 1\ T I:_:B'D‘ : _:20 _:1(}
5.6 10° B — ] 4 1
i 1480 40 —18 309
5.4 10" — g i . -
5.2 10° — 1 ] E Ok
C 1 s 1.4 30.7
% - ] T 60 :E: -1 % ., g .

sl - 7 —1.2 4 0.6

|':'|.|5'Gm— __5(}5— 2 1 DE
- ] - m . .
. ] —0 1.0 0.5
Flas10°F a0 © 1 B 85
§ - E é—jn.s é—:cm
46 10° — 1 30 . ] 3

© - 173 3—_-5 OJ06 (3503
4410°F —420 Jo4  Jo.2
4210° 410 77100 Jo2  Foa

) L : Ho i J00  Joo

4010° by e e e e e e e e e wem f - ] .

-1000 0 1000  2000—=000  4000~—3000 6000

Reset Number
B— GRATING POSITION [raw] B—8 Wavelength [pm] GRATSCAN
B— CALSOURCE (0:None, 1:C51,2:C52) — NOD A m— NOD B
BAND (0:UMDEF,1:R1,2:B2B, 3:B2A,4:B3A)

There are four slices (calibration, nod A and B for the 1t line,
nod A and B for the 2" line).
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Step 4

Run the 0.5 = 1 pipeline
Glitch detection, chop differentiation, RSRF, flat

PACS 301
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page 26

Level 0.5 - 1

Level 0.5

Glitch dg‘rec’rion

v

Apply RSRF
v

Apply nominal response

v

Subtract On and Off Chop

v

Frames to Cubes

Second level deglitching & rebinning

Spectral Flat Fielding

Level 1

NHSC PAGS
Web Tutorial

PACS 301



nhsc>

g Glitch detection

You can check manually the points
flagged as glitches or masked for
other reasons using the maskviewer

Select a pixel /

by clicking on it

EE—
SeleCT a mGSk Autoscale | [T lock autoscale
m' * @:Et :::E
Select a frame _

Current frame

T
T

Masked glitch

ON  __—

signal

OFF signal—— — T g —_—
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APTY M k s
S _Erset:lrtglr cience w Tu tori
< ore masks Tutor
IT iS pOSSibIe TO . masked . unmasked W sclected |UNCLEANCHDP '| r:::EE:;
explore other masks -
IE IE step time index
Row &8, Column 12
Selec‘runcleanchop I e e A A
!- e . ‘“ , & )
S ey
e e T e
R N T
%amnlﬁ Lm:]m:

In this case, it is clear why there is a second group of points for
the ON and OFF positions. These corresponds to signals
obtained when the chopper was not yet in the correct position.

PACS 301
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File Edit Run Pipelines Scripts Window Tools Help

e H& B F»

ann Herschel Science /,

Center  Editor x
[# *ChopNodLineScan.py x]"f" oneslice x
H e a k™| # o= T = W XA &) EH @ B [El autoassignld A [soLD ~ | LINECHART ~ | fill] < [With Di
4‘5 -i_ T T T T T T T T T T T T T T T T T -\ T T T T T T T T T T T T T T T T T T T T T T T T I_t
_40F . =
— F ! E
L35k i E
= 30E L =
S it E
Bt it m
o 20 . - lilll";iglh' i, ““!!‘l!.:—f
E v 4 8 81 8 3 a3 00 ¥ 1 Y Rt luu E
Sasp PR i "ilw. Lionthitiniitaain
L '.l.!-l‘ihtflmi-” ‘.-lll:l::::-. * RN E
10 & 4 & 'u I' ‘l." !| l{““h‘!i’i‘;ﬂ i." s ’ : ‘ti "-{';’1":1:“ tl“!ltl HE I HEH s l l =
= H E
[)‘5:#|||\||\||Y|!||\|' ||||\? , PII‘F'ktl ;l¥.||||\||||||\||\||||||4:
63.10 63.12 63.14 63.16 63.18 63.20 63 22 6324 63.26 63.2 63.30 6332 63.34 63.36 63.38
Wavelength (um)
X oneslice
. ’— ,— Select All || Select None
Mask selection A o R
[v] SPEC_CHOP_U... 170
O [ #ALL* [vi SPEC_CHOP_D... 170
[w] SPEC_CHOP_U... 170
[ [ BLINDPIXELS & SFEC CHOP D 170
[T [J SATURATION v SPEC_CHOP_U... 170
[0 [ RAWSATURATION v SPEC_CHOP_D... 169
[J [ NOISYPIXELS
[0 [ BADPIXELS
O [0 e Spaxel selection (Frames)
00 | 01| 02| 03| 04
[0 [0 GRATMOVE
05 | o6 | 07 | og | o9
[ [0 GUTCH
10 |12 || 12 |13 [ 14
15 | 16 | 17 | 18 | 19
17.0,1.5 | 44892 N.A, / NA, 01z l22( 23| 22
Update: | (De)activate [& [E] =] [ [ 1226 l_ select all | select None |

& updating plot 100%

A further inspection of your data is now possible using the
Spectrum Explorer. Several options are available such as

selection of pixels and different masks for the first slice.
PACS 301
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NHSC PAGS

€55  Chop differentiation i

v

After chop differentiation, the calibration block is excluded from the data

_|||||||||||||||||||||||||||||||||||||||||_—_53‘5
5[ L [ ——
5.6 107 — —4 63.0
5.4 10" NERSS
B -—; 62.0
5.210° T —__: 61.5
%p - 13 =
S 5.0 10" 13610 Ea
B 4810°H - i +360.0 ©
= Epy
5[ T4 58.5
O 4.610° : : 13
- +4 59.0 g
4.210° 175580
_ e e e et oo e, T 575
4.[1 ].Er, | | | L 111 | | I | | L1 11 | L 111 | I | | | .| | L1 11 | L 11 T =
-500 0 500 1000 1500 2000 2500 3000 3500 4000
Reset Number
B GRATING POSITION [raw] B VWavelength [pm]
B— CALSOURCE (0:None, 1:C51,2:CS2) — NOD A
—— BAND (0:UNDEF,1:R1,2:B2B,3:B2A,4:B3A)
PACS 301
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<z Chop differentiation

The data are only on the ON position (OFF being subtracted)

2‘4_I LI
2.2 F

2.0 |

rb.]

gnal [

=

1.0 b
0.8 |

0.6 11
63.1

page 31

Slice 0 Detector 8 Module 12

1.8 1
© 1.6
1.4

on 1.2

1
9

1 1
63.20
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€D RSRF and response

After applying RSRF and response corrections
we have a first look at the spectrum
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i e Spectral FlatField weh Tutora
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As a default, the code will search for lines in all the pixels and
then mask them before computing the spectral flat field.
It is possible to give directly the list of lines to be masked via
the parameter lineList = [57.36], for instance.
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5 ) o NHSC PA
Spectral FlatField weh Tutoria
v
Spectral flatfielding - Slice 2 Spaxel 2,2
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 NASA Herschel Science /4
— I:_e_mer 1800
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At this point, the frames are converted in
calibrated cubes and we have reached level 1|
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