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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 unchopped line range scan mode. This
pipeline can reduce data taken in three different modes: (i)
unchopped line standard, (ii) unchopped bright line, (iii) wavelength-
switching (now obsolete, but still in the archive).

Pre-requisites
The following tutorials should be read before and after this one:
* PACS-101: How to use these tutorials.
*  PACS-102: Accessing and storing data from the
Herschel Science Archive
* PACS-103: Loading scripts
* PACS-302: Level 1 to level 2 processing
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Overview

Sfep 1 Check HIPE version and memory
Sfep 2 Setup

Sfep 3 Runthe0- 05 pipeline

Step 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 9.1
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0 e o
File Edit Run Pipelines Scripts Wind@

FeoH& n»» [ s LaQewa
Working in HIPE

What's New -0
Video Tutorials
Data Reduction »

™ Editor x

Online Help
HSC Helpdesk
% Give Feedback

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

Software Updates

fr.om Check Java platform

- Config rReIease notes |
d r'o p down h el p (2) Help on Unit Conversion Tool ABDUE I ez
i

B e 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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£ 4 undo Ctrl-Z . A Q @B N
| Redo Ctrl-y
= of Cut Ctrl-x rﬁ
B copy Ctrl-C
B Past= Ctrlv
Select all  Ctrl-A
*® Delete Delete
Open Enter
B open with >
To allocate ) Send o >

Preferences

memory,
select

preferences e (c&
under edit, e
then ...

g

Checking for updated PACS Calibration.. 100% C. 527 of 6567 MB |@ .

Memory used and available r
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Then click on
Startup &
Shutdown
and change
the amount
of memory

Data Access
Cache
Local Store
My HSA
Pacs Calibration
Storages & Pools
Editors & Viewers
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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Step 2
Setup

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

Loading the script  womes

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

0a 0
File Edit Run JIs=lgEEN Scripts Window Tools Help
AN Photometer »

= -
L] k=

Chopped line scan & short range scan  »

7 Editor X

Chopped large range scan SED »

Unchopped line scan & short range scan MW TN

Unchopped range scan 3 lineScan
Wavelength switching

In the case you were using a modified script, you
should first load it from the directory where it
resides.
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= Loading the script v

nhsc™

To load a custom script into an HIPE session, just click on the
loading icon as shown in the figure. The search the location
where you put the file using the pop-up window and finally load it
into the session.

£ Run Pipeline Window Tools Help
e Look In: |3 2011A ~| || [¢] [=3] (28] 5] LR E S
[ allocate_memary.png [ help.dp m
[ allocate_memeryorpmy——————___ [ helphipe.png
B ChopNodExtendedSource WORKSHOPWVERSION. py| Nl s N ial LA dal
[ detatts-ssp 1 ipipe.png
[ getData.py [ PACS-103.pdf
- [} getobsepeafonHSAINT. py (Y pacs-202.pdf
ICO /File Name: |ChopNodExtendedSource_WORKSHOPVERSION.py |
S@IZCT The Files of Type: ‘AII Files v|
flIZ' - Mbc:ancel |
Open it. ——
PACS 303
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“2¥ Loading the observation =

Once the file is loaded, one can simply step through the lines to execute it
one by one. In this tutorial, we will explain how to modify some lines to
explore different observations and lines and to check the results of the
main operations on the data. 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/Istore directory which is created once installing HIPE.

File Edit Run Pipelines Scripts Window Tools Help

el % F 9 LEHa £a@m s
| Editor x [=a]

# sUnchoppedLineScan.py X

R e A T T -
112  # GET THE DATA: load the Observation Context\With the data of your observation
113 #
114  # First, set the 0BSID of the observation to p\pcess. CHANGE THE OBSID here to
#our own?
obsid = 1342202119

[4]

Modify this line and click on it

Hit the arrow
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Loading the observation *

Vi
P F

£ ]

N C PA

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

File Edit Run Pipeline window Tools Help /\

e HS ¥ 5 4 8 L@@ m | a
| Editor x -

# ChopMNodE...RSION.py X

INCI=IF that the poolName 1Is the obs.
110 #
1G]

UseHsa = O

11%3:555::_,— getObservation(obsid,

verbos

useHsa=useHsa, poolLocatidﬁZEEEQIZEEBINam

True,

113 if useHsa: savelUbservation|obs, pooLLO

114
11&

Ton=mNorne, poolMame=Nonea]

El Cconsole x

MNameError: obs
HIPE= ob=sid = 13421867393 #

HIPE= useHsa = 0

- blue

'/pools/lstores/*', '/STER/
"SVolumes/pacs-data-ivs',

HIPE= obs = getlObservation(ofsid, verbose=
poolName=None)
INFO: using default valus fgf knownLocations

csman/PacsPools/HSA_Pacs_DataPoo
'fUsers/Shared/data/pools’,
2186799 from directory /home/fadda/.h

INFO: using data pool 1
INFO: start querying 2 storage...

INFO: observation fouhd!

HIPE=

True, useHsaxuseHsa, poollLocation=MNone,

css/lstare/ ",

", 'AVolumes/pacs-data-mpe',
"Shome/Neddaslstore' ]

s/lstores

['/home/fadda

/

Click on this
line.

lython Interpreter 100%

192 of 6372 MB | .

Hit the
arrow
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Check: observation summary

The next command to use is:
obsSummary(obs)

Although it comes later in the official pipeline, you can use it
already once the observation has been loaded. This can be
very instructive, especially if you don't know the lines which
have been observed and you want to set the pipeline script to
reduce and visualize a particular line.
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Check: observation
summary

= Console x

HIPE= obsSummary (obs)

Observation summary
OBSID: 1342202119
Instrument: PACS
ACOR Tabel: Calibration_RPSpecFLlux_1-RPSpecFlux_4330_stdLine_Unchop_C158 Arp220 0001
Proposal: Calibration_rppacs_35

Target: Arp 220
Redshift: 0.018126 (z)

Concat.: Undef. . . ' 1
on: a4 We will select: camera = 'red

Start: Tue Jul 27 19:14:42 PDT 2010

Duration: 1964.0 seconds (incl. spacecraft on-target slew time)

AOT and instrument configuration

AQT: PacsLineSpec
Mode: Pointed, unchopped grating scan
Bands: B2B + Rl (prime diffraction orders select

Is bright: Undef.

4]

(=) Jython Interpreter 100% | 2160of28106 M8 | .
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Setting the camera

Once we decide the line to explore, we can set the camera to blue or red.

File Edit Run Pipelines Scripts Window Tools Help
HeHald9HF & HaEa=a | 8k w La@m K
7 Editor % [

Lot *UnchoppedLineScan.py X

=36
oo F -------------T--ssTe-sssssosssoosssossssososososoossssosssosssssos-ososoo-ooso-osooeooo= -
1659
170 :
1 camera = 'red' # camera = 'Hlue' or 'red'
bration tree. We take the most recent calibration files,
|
|
=36

175  # for the specii\X time of your cbservation (ohs=obs)
176 #
177
178

contail

i

files that the pipeline

! R +

# This tree inters to all the calibration

[ »

-

HIPE> obsid = 1342202119
HIPE> useHsa = 0

HIPE= ohs = getObservation(obs
getObservation is retrieving the o
HIPE> if useHsa: saveObservation(ob
HIPE> verbose = 1

HIPE> updateCbservationContext = 0
HIPE> camera = 'red' # camera = 'bluX\ or 'red'

. verbose=True, useHsa=useHsa, poolLocation=None, poolName=Mone)
ervation from pool '1342202119' at: 'shome/fadda/.hcss/lstore/1342202119"
poollLocation=None, poolName=Mone)

Set up the calibration tree. We take the YWost recent calibration files,
for the specific time of your observation

This tree contains pointers fto all the calibNation files that the pipeline
tasks use (when calTree=calTree is specified a task's call).

From that calibration tree, certain calibration\files are used by each task.
The "version" of the calibration tree can be fold from the simple

print calTree below. That version points to a uniNue set of calibration files.
If you print the common or spectrometer branches oY the tree, you can see

the version numbers of the individual calibration f\les this calTree version
corresponds to.
IPE=>

T # # % % # % F #F #F B & &

We select camera = 'red’ om0 .
PACS 303
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0 o 0
File Edit Run Pipelines Scripts Window

Help

Interoperability »
External Tools

4% Plug-ins

=

HeES VY P

] Editor x

# sUnchoppedRangeScan.py X

196 print calTree

1077 mrint ~aTl Tran camman

We can check if the calibration is
up to date, by running the pacs-cal
updater. In the case a new version
is installed, we can inspect the
release notes. In the figure, we
can see the new features
implemented in the current
version of calibration (41). At the
time of writing, the ICC version of
calibration is already 45 so,
expect soon new developments ...

page 17
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The following calibration set version will be updated: 41.

This location can be changed in the Preferences panel.

There is an update available for the PACS Calibration products.

/
-

NHSC PA

v

Products will be copied into the directory: /home/fadda/. hcss/data/pcal-community

Last update was: 07-May-2012 10:25:30

Hide details...

Release Notes [ Files

Release Notes

Release note for calibration set version v41

Spectrometer

Beams and OffRatio.

the Wes used in the drizzling algorithm.

level by using the telescope background.

pixels with respect to the total flux.

the data from B2A and converting the grating positions.
@ Cooler Recycling Times updated until 0D 945,

iAffected observations & processing

@ Mew calibration files for pointing correction based on Neptune rasters: Spectrometer

@ New BeamSize calibration product. This calibration product hoelds a list of
wavelengths and corresponding observed FWHMs of the beam, based on a Neptune
raster. We will use this calibration product f.i. to determine the optimal pixel size for

@ Mew OffRatio calibration product. It contains the ratios of the chopper onjoff signal
ratios of dark sky calibration measurements. This is used for the pointing correction
in the task SpecRespCalToBackgroundTask which determines the flux in Jy on Frames

@ New PointSourceloss calibration product v3 (Format version 2.0). In addition to the
two already existing ArrayDatasets "wavelength” and "fraction”, which respectively
contain the wavelengths and the corresponding fractions of the flux in the central
spatial pixel with respect to the total flux, three new ArrayDatasets named
“fractionCentral_to_3x3", "fraction3x3_to_total" and "fractionSx5_to_total" are added.
The first ArrayDataset contains the flux fraction in the central spatial pixel with
respect to the flux within the central 3x3 spatial pixels and the two next
ArrayDatasets contain the flux fraction within the central 2x3 and the 5x5 spatial

@ Added the spectrometer Beams and OffRatio for band B34, This is done by copying

Cancel M
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Step 3
Run the O —» 0.5 pipeline

Basic calibration (pointing, wavelength calibration,
slicing)
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nhsc ™)
..J!_s‘;l:“htglrScigm:g / Level 0 q O . 5 Web !I‘ utori
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 303
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€D  Check: level O S

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.

Herschel PlaTxy

o F B —1.10
7.410° =1 ]
E +{-2000 ]
. 1 —1.08
7.210° — ]
E 17 o1
. . 7.010° 4000 _§—1.06
Calibration block — o sl
o c 1H-6000 O 7
O 6.610° - Z 1.0
. A sE 118000 © 3 >
Gr'aflng o O20 EE +J1.00 <Zﬂ
C ] [
] 6.210° — ]
o - 2110000 A Jo.08 A
scans O 6.010° = i
C 34 C: —0.96
5.810° 5-12000 57
c 1 = Jo.o4
5.610° 12000 vl
5.410° - EED —0.92
: 1 | | | | 1 | | 1 | 1 | 1 | | 1 | | | | 1 : _: 0.90
5000 0 5000 10000 15000 20000
Reset Number
B— GRATING FOSITION [raw] B—H signal Dat 8 Mod 12
——— BAND (0:UNDEF,1:R1,2:B2B,3:B2A 4:B3A)

In our case, after the calibration block, a line is observed in R1.
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PACS fgotprint and S/C boresight positions /\

23030140~ T T | T T T I T T T | T | T T T T I T T T T
23°30°35 4
+
23°30°30° T +
+
_|_
23°30°25 +
N +
+
1+
4 + ++

+
+
_|_

23°30°15
&) +
D 23°30710°
- +
23°30°05 +
4
23°30007 +
23°29'65% =S
3°28'50" |-
- -+
23°29'45" —
ON 23029’40’ C 1 | | 1 | | | 1 | 1 | 1 | | | | 1 | 1 | | | L | |
15:35:50 15:35:40 15:35:30 15:35:20 15:35:10 15:35:00 15:34:5
RA
| -+ OMN Source - OFF Source -} Herschel horesight W Source |
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" Check: before slicing

L
& Console x

= = T = e [ s ot eoel T
HIPE> slicedFrames = flagGratMoveFrames(slicedFrames, dmcHead=slicedDmcHead, calTree=calTree)
HIPE> if verbose:

# an overview of the slicedFrames contents

slicedsummary (slicedFrames)

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

masksummary (sLicedFrames)

# Show the basic data structure, without the signal
lcedsummaryPlot({slicedFrames,signal=0)

gl

HNG]
sScience onSource offSource rasterId Tlineld band dimensions wavelengths
both both 00 [10@,101,102] ["R1"] [1B,25, 16608] 145,311 - 176.221

1
ZATURATION 1
RAWSATURATION 0]
NOISYPIXELS 0]
BADPIXELS 1
UNCLEAMNCHOP 1
GRATMOVE 1
Slice edges: [0, 16608]

Only 1 HIFE=
slice

& Jython Interpreter 100% 1587 of 28106 ME | I L
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“5 Check: before slicing

O\N O f F /ON

sETNT T T TW T T [ T T T T [ T 1 L — = 7 7 - - — 1.10
7.410° v 7 ‘ A7 20 —2.0 E 1.0 E 1.0 ES
7.2 10° e TN — 515 1.8 Hos Jos J1°
s . (EHHH =N B ] 3 7 1.06
7.010° 11170 S 1.6 E 0.8 E 0.8 n
o B8O ‘ VL = o7 =14 g—:o.tﬁ' g—:o.’f 5_1-04
C i e +— - 7 I
8wt m-nmum s Ble Z12Ei0eBlecB g
A s =l g - O 4 = 3 D 3 =)
e 64107 = LJo 105505 OJos O—_l.OO%
< 6210 I‘ ‘ ‘ 4 D . n 3 ST S =
o 8210 ¢ 160 Hi.s mi|08 3704 04 _Hose
50 17 1 - m m n
O so010°f 17 = - o O Jos 5—:0.3 %{0.3 T
B 4 - n 3 = ] )
>810°F 11185 3 Jo4 Zo02 o2 0.0
il a7 J-15 - - - I
5.610°¢ 37 S Jo2 Jo1 o1 0.0
Ey - - - B = - — U
>410°F ‘ His0 J72° Hpo0 Joo Joo
= | |/ N oA | | 1 L1 = _ _ — — 1 0.0
5000 o 5000 1 0000 1 5000 oooo
Reset Number
B— GRATING PCSITION [raw] B—W Wavelength [Lm] GRATSCAN
B— CALSOURCE (0:None,1:CS1,2:CS2) s OFF_SOURCE — ON_SOURCE
BAND (0:UNDEF,1:R1,2:B2B,3:B24,4:B3A)

One line with ON, OFF, and ON source positions. Grating scans
are humbered positive if upscans and negative if downscans.
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[ *UnchoppedLineScan.py x\

297 # Virtually any column In the "BlockTable" can be used as a SlicingRule, but do =

298 # not modify the SlicingRules If you are not 106% aware of what you are doing!

200 rules = [SlicingRule("LineId",1),slicingRule("RasterLinelum",1),SlicingRule("RasterColumnium®, 17,Y

Z00  slicingRule("ModdingPosition®,1),SlicingRule("ModcCyclemum",1),5licingRule("IsoutofField",1),SlicingRule("Band", 1) ]

201  slicedFrames = pacsSliceContext(slicedFrames, slicingRules = rules, removelndefined=1)

202 |

S0%  # Add Status words GratingCycle & IndexInCycle, which are grating movement Information |

=T il
[ »]

The slicing of the data is performed according to rules
made explicit in the pipeline. In our example, one line is
observed in four positions (ON, OFF, OFF, and ON). So,
we expect 4 slices plus an initial slice containing the
calibration block.

page 24 PACS 303



nhsSc ™

«NASA Herschel Science ' [ J o
S [:en_ter ' C ' n g

[ *UnchoppedLineScan.py x\

297 # Virtually any column In the "BlockTable" can be used as a SlicingRule, but do =

298 # not modify the SlicingRules If you are not 106% aware of what you are doing!

200 rules = [SlicingRule("LineId",1),slicingRule("RasterLinelum",1),SlicingRule("RasterColumnium®, 17,Y

Z00  slicingRule("ModdingPosition®,1),SlicingRule("ModcCyclemum",1),5licingRule("IsoutofField",1),SlicingRule("Band", 1) ]

201  slicedFrames = pacsSliceContext(slicedFrames, slicingRules = rules, removelndefined=1)

202 |

S0%  # Add Status words GratingCycle & IndexInCycle, which are grating movement Information |

=T il
[ »]

The slicing of the data is performed according to rules
made explicit in the pipeline. In our example, one line is
observed in four positions (ON, OFF, OFF, and ON). So,
we expect 4 slices plus an initial slice containing the
calibration block.
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“=  Check: after slicing ¥

5 slices !

/
[ tistory (_Lag) 5 Consolf x

=i
A e ~
# name="OBSID_"+str(0b5}4)+"_"+camera+"_endLO5" —
# saveSlicedCopy(slicegframes,name)
W 2. To restore, use ppadsSliced
# slicedFrames = readfliced(name)
##
# Note: saveSlicedfZgpy / readSliced will work for any type of PACS sliced product:
# SlicedFrames, fcedPacsCube, SlicedPacsRebinnedCube, ListContext (projectedCube)
i
# For more optiffis or more information, print saveSlicedCopy._ doc_ , readSliced._ doc__
# or the hipe Aglp. Note that you are always allowed to move a pool on disk, but not
# to rename j The "poolName" and "poolLocation” available for
# get/sgwetsgrvation are also accepted by saveSlicedCopy and readSliced.
# See ¥heir de§cription given above (for getObservation).
noslices
noCals\ic
noscienc i : 4
slice# isScience onSource offSource rasterId Tlineld band dimensions wavelengths
0 false no na 00 [101] ["R1"] [18,25,679] 145.311 - 150.274
1 true yes na 0o [102] ["R1"] [18,25,5000] 155.040 - 162.242
2 true no yes 00 [102] ["R1"] [18,25,1500] 159.041 - 1682.242
3 true no yes 00 [102] ["R1"] [18, 25, 15001 155.041 - 162.242
4 true yes no 00 [102] ["RL"] [18,25,5000] 159.040 - 152.242
Slice edges: [0,679,6679,8179,9679, 15679]
HIPE> -
® | BEEEICEE] IR

In the description we know which slice is on and off source,
the wavelength range covered and the band. From this table,
note the lineId number. This will be used later in the pipeline.
In this case, we will display line 102.
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Step 4

Run the 0.5 = 1 pipeline
Glitch detection, chop differentiation, RSRF, flat
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page 28

Level 0.5 - 1

Level 0.5

l

Glitch detection

'

£

Subtract dark, apply calblock response

v

Apply RSRF
v

Long term transient correction

y

Frames to Cubes (5x5x(16xramps))

{

Wavelength grid + flag outliers

Flat field line correction

Level 1

NHSC PAGS
Web El"utoriai

PACS 303



pr— Glitch detection

MaskViewer

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

Select a pixel
by clicking on it

Select a mask

callapse mask [_]
rnask is active [¥]

- B stew time index 1852

Row 11, Celumn 13

Select a frame

Current . : N
frame PR g ™
Masked ——»)

glitch
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“hsc \ File Edit Run Pipelines Scripts Window Tools Help

g ] " HER
\ NASA Herschel Science Decla =>» “Q@ma
I:_cmer [ Editor x -8

[’ UnchoppedRangeScan. py xj‘H’ oneSlice X

B ek om # = TEYXAOOD @ @ auto assign[¥ A |S0LD - [LNECHART ~|fill] « [with Displa

:‘ T T T | T T T \'. |. T T T T ll"‘l. T T T T T T T T T T | T B

30: i el T F i ]

S * “”"’la| '-illll J o I . . -

— E 4 Iyt H i . . 1] ]

= ETTNH bR : h*“ g AU AN URAR TR CRR G R R SR AR ARR) | LLLEEELE Il“ E

O 25 e F*Il."ﬁi'l.‘.lkl"'lIIIII"EI‘IIII‘II. d s iyt | b 5L iy 1l 1i] | -

?_'4 o ”\‘\ | W gy =y 1 N (I NN ARy 3 TV . 7

2208 : il { i : WLFEE E

> F B

Ti1s5F 3

> E E

= 1.0 .

— E E

L E ]

05 =

D.[}_—‘ L R R N R O R R L T T ) ) | B

159.0 159.5 160.0 160.5 161.0 161.5 162.0

Wavelength (pm)

axis [158.97 , 2.52]
i

X oneSlice
Mask selection (v (Sl ’_- l_- ’_- l_- Select Al | Select None |
Select Id Nrldx | |
[v] SPEC_UPSCAN_... 375|~
[V [ *ALL* [vi SPEC_DOWNSC... 375
[v] SPEC_UPSCAN_... 375
e [vi SPEC_DOWNSC... 375
[0 [0 SATURATION vl SPEC_UPSCAN.... 375
[0 [ RAWSATURATION v SPEC_DOWNSC... 375
V] SPEC_UPSCAN_... 375
B [ SPEC_DOWNSC... 375w

[0 [ BADPIXELS

[0 [0 UNCLEANCHOP
O [0 GRATMOVE

¥l [ GLTCH

Spaxel selection (Frames)
00 (| 01 02 || 02 | 04

05 || 06 | O7 | 08 || 09
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Pixels can be now examined with the Spectrum Explorer
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Central module before and after applying several corrections (dark,
response, and RSRF)
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<= Long term transients e

The effect of the transient correction is shown on the central module in
the first slice after the calibration block. The plot shows the signal of
the spectral pixels in the central module normalized to the signal in the
last grating scan. Black and red are before and after the correction,

nhsc>

respectively.

Slice 1 Module = 12 Slice 1 Module = 12
l‘ZD:IIII|-IIII|IIII|IIII|IIII|IIII|IIII||||||||: 1‘20_||||||||||||||||||||||||||||||||||||||||||
1.15 1.15 |-

E - —

o 1.10 - % 1.10 —

Q -

v vl

-l; 1.05 -L—'; 1.05 —

© g8

— —

b 1.00 b 1.00 &=

= = C

— = -

L 0.95 oy 0.95 —

= = C

b > C

= 0.90 = 0.90

— _— -

= r . ] - E ' . ]
0.85 | - 0.85 —
D,BD:IlllllllIIIIlllllllllllllIllllllllllllllllll: 0‘80:""|||'||"'|||"'Illllll"'lllllllllllllll

-100 0 100 200 300 400 500 600 700 800 -100 v} 100 200 300 400 500 600 700 800
Time [s] Time [s]

bage 32 PACS 303



nhse™

@D  gpectral flat field s
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X axis

The spectral flat-field has been greatly improved in HIPE 8. Now,
each module is explored to detect lines to avoid them when
comparing the spectra from different spectral pixels. In verbose
mode, the different spectra pop out and the line are identified
with a black dot.
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Central module before and after the first spectral flat-fielding
The transient correction has greatly improved the final result.
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« NASA Herschel Science .
Level 1

& Console x

HIPE= if verbose: slicedsSummary(slicedCubes)

# From this point on, you are free to deal with a subselection of your data

# This can be one line or range, one nod, one raster position, etc.

# In contrast with previous pipeline versions, this is no longer mandatory for

# observations covering several lines or ranges.

#

# If you wish to do so, use slicedSummary(slicedCubes) to get an owverview of the

# content and structure of your data. It will help to define the selection. Then

# use selectSlices(slicedCubes, 1ist of selection criteria) for the actual selection

#

# In selectSlices, a single value or a list may be given for each criterion.

# Nod position entries are ('A', 'B', or '' [= no selection = both nods]).

# Elements in a list will be combined with OR. Different criteria are combined with AND.

#

# slicedSummary output above provides the information to help you in your selection

# For help on this task, type "print selectSlices._ doc_ " i
#

# By default here no specific selection occurs, since all entries below are blank.

# In this case, sCubes will simply be a copy of slicedCubes

noslices: 4

noCalSlices: O

nosScienceSlices: 4

slice# isScience onSource offSource rasterId Tlineld band dimensions wavelengths

(6] true yes no 00 [102] ["R1"] [95000,5,5] 155.040 - 162.242

1 true no yes Q0 [102] ["R1"] [24000,5,5] 159.041 - 162.242

2 true no yes 00 [102] ["R1"] [24000,5,5] 155.041 - 182.242

3 true yes no 00 [102] ["R1"] [95000,5,5] 155.040 - 162.242 E
HIPE=> -

& Jython Interpreter 100% 2437 of 28106 ME | [T .

RO TR Y

We have reached level 1. slicedSummary gives a list of the
content of the cubes. Let's choose a line to go to level 2.
Also have a look to tutorial PACS 302.
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g Level 2

HIPE — /hom 4 ACS—R .0 cripis/pacs/scripis/ipipe/spec/UnchoppedLineScan, py
File Edit Run Pipelines Window Tools Help
el & | » EQ@Q@®m &
| Editer % =iC)
[ *UnchoppedLineScan.py X
1T w L7 CITL Lad 3=, LUUE. WITT _LI‘HPL}I’ e g L.UP}I’ T LITEULTULE. -
521 1
522 lineld = [1@z]
522 wavelength = []
524 rasterLine = []
525 rastercol = []
526  nodPosition = "
527  nodCycle =
528 scical = ]
525 band ="
G20 sliceNumber = []
521 -
We O
El console x Ll
0 true yes no 00 [102] ["R1"] [96000, 5, 5] 159.040 - 162.242 B
1 true yes no 00 [102] ["R1"] [o6000,5,5] 159.040 - 182,242
noSlices: 2
nocalslices: g
noScienceSlices: 2
slice# 1sScience onSource offSource rasterId lineld band dimensions wavelengths
0 true no yes 00 [102] ["R1"] [24000, 5, 5] 159.041 - 162.242
1 true no yes 00 [102] ["R1"] [24000,5,5] 159.041 - 182.242
HIPE= -
(=5 Ivthon Interpreter 1 g ﬁ L ]

In our case, we can only choose line 102.
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g Habemus SpeC'I'r‘le l
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X axis
M Slice 0 GLITCH M Slice 1 GLITCH
[ Slice D - 8 masks active () Slice 1 - 8 masks active

PACS 303
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File Edit Run Pipelines Scripts Window Tools Help

e H & B - »

] Editor x -2

« NASA Herschel Science
e [:m_ner

f" *UnchoppedLineScan. py xj{‘* oneSlice x
e a bk mm # = 8 T = ¥ X[ & @O @ B [E autoassign@ A [S0LD ~ [UNECHART | fil0 «» [with Dy

250

240

230

220

210

200

Flux (Jy/pixel)

190

‘[||\|||‘|\Iml|\ll||\|||||\|||\T

Il
159.5 160.0 160.5 161.0 161.5 162.0
Wavelength (pm)

o [TTTITT [ TITTTrTT

subplot [155.00, 237.8]
P

X oneslice
’— ’— Select All ” Select None
- Selec Desalec
Mask selection vDuere=ry] ] 1 T = R
= vl SPEC_UPSCAN... 5000
O [ ELTE RS - v SPEC_DOWNS... 5000
¥ [ SATURATION v SPEC_UPSCAN... 5000
] RAREATORATON 5 lsPEcUPSCAR. 5000
v
[FlmNEIEEREES Vi SPEC_DOWNS... 5000
¥ [ BADPIXELS v SPEC_UPSCAN... 5000
[¥] [ UNCLEANCHOP v SPEC_DOWNS... 6000
V] SPEC_UPSCAN... 5000
el [J GRATMOVE V] SPEC_DOWNS... 5000
¥l [J GUTCH V] SPEC_UPSCAN... 5000
[ [ INLINE v SPEC_DOWNS... 5000
V] SPEC_UPSCAN... 5000
L e - Vi SPEC_DOWNS... 5000
[0 [0 OUTLIERS_BAFF = Vi SPEC_UPSCAN... 5000
¥l [J OUTLIERS D a3 a1 | 1.7341e+07 | NA / NA V] SPEC_DOWNS... 5000
Updste: | (De)activate % % % 49,00 ﬂ

=] Jython Interpreter 100% Ees] of 28106 MB | T (]

— e R s e B T D TR e
—

We can inspect the line with Spectrum Explorer
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Unchopped range scan v

Also for unchopped range scan it is possible to
run an interactive script. The difference with
the unchopped line scan is that:

A) there is no transient correction module

B) ON and OFF source observations are done
in different observations. So two obs-ID
numbers are required to reduce the
observation properly.

This is done using two scripts: one to reduce
each obs-ID and another one to combine them.
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Unchopped range scan

F = g |
e HIPE %.1.0 — /home/tadda/hipe_ve.1.0/scripTs/pacs/scripis/ipipe/spec/UnchappedRangeScan.py s
e W Protometer )l o0 | m m BQes s

Chopped line scan & short range scan #
r—lé Editor x Chopped large range scan SED b =0
Rf' Unchopped. pyv X\l’ createCubeCN.py Unchopped line scan & short range scan b |g| ineScan.py P UnchoppedRangeScan.py X‘\ ir =
|
; HSC Pipeline 3
1 # £ =
2 # This file is part of H
3 # Copyright 2061-2011 Herschel Science Groun
4 &
& # HCSS is free software: you can redistribute it andfor modify
& # It under the terms of the GNU Lesser General Public lLicense as
7 # published by the Free Software Foundation, either version 3 of

The two interactive scripts available to reduce
range unchopped observations:

a) Single obs for the ON and OFF observations
b) Combine the two AORs.
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