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L hse Introduction wilfro

This tutorial will guide you through the interactive reduction of
spectra obtained in unchopped line mode. This pipeline works for
three different modes:

(i) unchopped line standard;
(ii) unchopped bright line;
(iii) wavelength-switching.

We remind that the archive reduction does not include the
transient correction available in the interactive pipeline.

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 PACS 303
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Overview bt

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, memory

allocation, and calibration products
The version used for the tutorial is 11.0.1

PACS 303
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« NASA Herschel Science
i [:el_lter

GO

File Edit Run Pipelines Scripts Windo Tools

= 'L..:ilj = H > = 7T Help Contents & u \l’ 1 @
Working in HIPE

] Editor x R b i (=0
Video Tutorials
Data Reduction »
Online Help

HSC Helpdesk
% Give Feedback

Selec.r abou‘l‘ Tip of the Day

Software Updates

eck Java platform ) ADOUT FLFE
fr‘om F Config -.[./.Release n?tes |
- About License
drop down help

HIPE

Herschel Interactive Processing
Environment

User Release 11.0.1
El Console x Build number 11.0.2938 -0

HIPE=

A pop-out window with the version appears

[{nﬁ Tasks & x:][ESVariables & x](EE Outline & x [;/ Calibrators & x]

ERe oLl -hecking for updated PACS Calibration., 100% | 1s0of31597MB | [T °
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« NASA Herschel Science '
sswsbenter

To allocate
memory,
select
preferences
under edit,
then ...

NHSC PA
W utor
L)
MRun Pipelines Scripts Window Tools Help
|| e e == L@@ m G
& of Cut =8
X Delete
= Send To »
Jistory % Log | El Console x —an
HIPE>

[@ﬂ Tasks & x][fg Variables & x][EE Outline & x][,@’ Calibrators & x]

5 dfadda T [EeGE

| 116of3isosmMB | [T

cking for updated PACS Calibration., 100%

Memory used and available |
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S Center

=

Then click on
Startup &
Shutdown
and change
the amount
of memory

[, P b ﬁ
NHSC PA
Web Tutoria
(<)
-~ Data Access General = Startup & Shutdown
—Cache
~Local Store
b My HsA Maximum memaory: ME (D To be applied the next execution of HIPE

= Pacs Calibration
Storages & Pools
-Editors & \iewers
~Image Viewer
o~ PlotXy Viewer
| —Mouse
-Spectrum Explorer
= Frames
- HrsSpectrumbDataset
- PacsCube
- SimpleSpectrum
I~ SpectrallineList
I~ SpectralSimpleCube
I~ SpireSpectrumld
WhsSpectrumDataset
[~ SpectrumFitterGUI
-TablePlotter
L Zoom & Pan Factors
Text Editor
- Iython Editor
-~ General
- Appearance
- Console
—Fonts
=Debug
i~ Directories
i~ External Tools
~Help & Documentation

~Logging

—Mavigator
syStartup & Shutdown

“Import Files
Tasks

[¥l Show tips at startup
[C] Save variables on exit
[ Ask which variables to restore at startup
[¥l Show dialogue box when a crash dump file is created
[[] Check if used Java platform is supported
[I check for HIPE updates
[¥l Check for plug-in updates

[vl Check if login credentials are specified twice

| Restore Defaults | | Apply |

|Advanced...| | Impart... | | Export... | | 0K | | 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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Calibration web Tutori

Before running a new reduction, it is a safe habit to
check if the latest calibration products are
installed. The way to do it is running the Updater.

a8 Nn
File Edit Rumn Pipelines Scripts Window Help

Interoperability »

T E B e N - MW =B
B4 HSA User Interface
E,fEdltnr s External Tools

4% Plug-ns

pacs-cal ¢ T run Updater...

PACS 303
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nhsc jsee
¥ File Edit Run Pipelines Scripts Qa4 Tools Help

' NSII IE.’.ESBEI::E:LSBIBIII:E =T H > Show View Data Access W E‘ytor./_ >
- - - Show Perspectives Reference v"
[¥] Editor X %, Select Window Workbench » By calibration Sets
Font size | &7 Herschel Science Archive | & Conscle
S . 0 FlotXY properties | Editor
- : — —T 2] Histor = :
i EJ | Calibration Sets x I’ﬁ‘

o[ 1] 2] 3] e]s]e] 7] 8] o]mw)
ol 23 [12] 1316 26 | 32] 4 | 5] 4e | Be]

2@ variah

| Release Motes for selected set - |

Community Release Note for PACS
Calibration Set v56

This PACS calibration version 56 should not be
used with HIPE 9.

To inspect in detail what is e oo e
different in the several Photometer

releases of calibration S Rkl e s Taes
products, it is possible to i O
access the release notes for Sprlr umiascorn st nbad chees

for band R1, providing correct line fluxes in red leak
region. This RSRF is not applied by default since it

any release as wel l as The I iST increases the noise in the resulting spectrum, but can

be used interactively within Hipe.

* . @ Update of the Spectrometer wavelength calibration
Of pr'Oduc-rS WlTh Thel r' for pixel 15 of module 9 in band B2A
@ Editorial update in the description column of the
oo 3 translation table wheel position to band
Spec l f l C Ver.s I O ns & Update of the Spectrometer TelescopeBackground:
* new parameter set of aging telescope background
model
# Update of the Spectrometer Beams and OffRatio
calfiles with better pointing information
@ & new BeamsPerSpaxel calibration files. These files

contain the beams which were published on the PACS
Calibration WIK

4]

bage 9 PACS 303



nhsc™

« NASA Herschel Science
s iCenter

Step 2
Setup

Load pipeline script, load observation,
check data, and select the camera

PACS 303
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« NASA Herschel Science 2

Loading the script  weomes

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

a a0

File Edit Run Pipelines Scripts Window Tools Help

B ! Photometer b| L@@ E 4
Spectrometer b Chopped line scan & short range scan  »

[ Editor x " | Chopped large range scan SED J -0

Unchopped line scan & short range scan b SPG scripts »

Unchopped range scan @ linescan

Wavelength switching b

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

page 11 PACS 303




NHSC PACS

= Loading the script s

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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 JNASA Herschel Science 2

“2¥ Loading the observation v«

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 *

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| ¢ % 4 8 & Lt a@® s |4
| Editor x (=0

# ChopNodE...RSION.py X \\

INCI=IF that the poolName 1Is the oB5NX -
110 #

111 UseHsa = 0
11%5:555::_7= getObservation{obsid, wverbos

113 if useHsa: savelUbservation|obs, pooLLO
114
R e i N\ N e

[ ]

Ton=mNorne, poolMame=Nonea]

El Cconsole x \\

MNameError: obs
HIPE= ob=sid = 13421867393 #
HIPE= useHsa = 0

HIPE= obs =g
poolMName=Nona)
INFO: using default wvalue fg
'/pools/lstores/*', '/STER/
"SVolumes/pacs-data-ivs',
INFO: using data pool 1
INFO: start querying
INFO: observation fo

HIPE=
/ & lython Interpreter 100% | | I 192 of 6372 MB | .

Hit the
arrow ~S 303

- blue

etObservation(ofsid, verbose=True, useHsaxuseHsa, poolLocation=MNone,

css/lstare/ ",
' "/NVolumes/pacs-data-mpe',

»

knownLocations [ '/home/fadda
csman/PacsPools/HSA_Pacs_DataPoo
'fUsaers/Shared/data/s/pools', '/Jhome/Ngdda/lstore']

2186799 from directory /Shome/fadda/.hogs/Llstore/

e storage...
d!

Click on this
0 line.




nhsc ) NHSC PAGS.

: NASAH hel Sci / - -
S i Web Tutorial

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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« NASA Herschel Science
—— [:en_ter

Check: observation

summary

El console x

HIPE> obsSuhmary(obs)

Observation summary

AOT and instrument configuration

AOT: PacslineSpec

Mode: Pointed, unchopped grating scan

Bands: B2E + Rl (prime diffraction orders selected)
Is bright: NO (default spectral range mode)

Observation request summary (HSpot Line/Range Editor Table)
Mumber of requested primary lines/ranges: 1
List of prime- and parallel HSPOT line/range regueZl

Mumber of wavelengths slices observable within nominal response range:

Camera | ID | Band | Wave | Line Flux | Cont. Flux. |
| [E-18 W/m"2] | [y]

Red 1 38 Q

Blue 1 - -

0B=ID: 1342202119

Instrument: PACS

AOR label: Calibration RPSpecFlux_1-RPSpecFlux_ 4330 stdLine Unchop C158 Arp220 0001
Proposal:  Calibration_rppacs_35

Target: Arp 220

Redshift: 0.0918126 (z)

Concat.: Undef.

oD: 440

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

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

We will select: camera = 'red’

wWidth | 0Out of band | Channel | Name

| [km/s] | | |
i No Prime CII C+
- No Parallel -

2
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« NASA Herschel Science

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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<z Setting the calibration 1‘r'<aeWﬂl’f!ﬁ:"'fﬁci

Finally, we set the calibration tree. We can check the calibration used on
the archival data with: print obs.meta["calVersion"]

# *unchoppedLineScan.py X

181 # The "Version" of the calibration tree can be found from the fﬂm e 2
182  # print calTree below. That version points to a unique set of calibration files.

183 # If you print the common or spe ter branch the tree, you can see
184 # the version numbers of the individual calibration files this calTree version R d h . f
185 # corresponds to. : g ea T e T|me STamp O
L7 corre = grtcatrretabsmta > our obs and apply the

CTinTse
189 print calTree : . f
190 print calTree.common CGIIbf‘GTIOH I"0m The
191 print calTree.spectrometer

- used distribution.

Vay

El console x =
print calTree.commaon -
print calTree.spectrometer |

PACS Calibration Tree

Model : FM
Scope BA
Version § 56

Branches: fcommon, photometer, spectrometer] ver‘Sion 56 inCIUdes Some
Pagﬁgs})g?mg?ecﬂibration Products; - impr‘ovemen-'-s I'n The defini.l-ion

3
chopperAngleRedundant e
chopperJitterThreshold i e Of The RSRF
chopperskyAngle : FM, 2
csResistanceTemperature i v A
filterwheel2Band M3
obcpDescription o T
siam o
timedep S = e
PacsCalSpec Calibration Products:

absoluteCapacitance S e AL
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Step 3
Run the O —» 0.5 pipeline

Basic calibration (pointing, wavelength calibration,
slicing)
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NHSC PACS

“c "‘“‘.».’
..J!_sel:“ntglrScignGE' Level 0 q O . 5 Web %r utOI‘I
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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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.

CRENG
) —1.10
7.4 10° 17
s 2000 i
7.2 10°
& ™ ]
I' . l k 7.0 10° —-4000 ] 1.06
Calibration bloc L oy
6.8 10 1.04
w — -6000 2
QO 6.610° 2—102
A s F 11.8o00 =
G 1_ [ 6410° cEN =100 &
ra lng w ! I' ] ~F =%
; . 1~ -10000 Q—_ 0.98 M
Scans QO 6o010° 37 T 7
r r 1 C{ = 095
5810° =+ -12000 o
5.6 10° |- 11 094
c 1 -14000
5410° ; 44 0.92
E I I I I | I I I I | I I | I I I I | I I B i) 090
-5000 0 5000 10000 15000 20000

Reset Number

—a GRATING POSITION [raw]
—— BAND (0:UNDEF.1:R1,2:B2B,3:B2A,4:B3A)

=—= Signal Det 8 Mod 12

In our case, after the calibration block, a line is observed in R1.
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Check: foo'rpr'm'r

ARG

PACS footprint and S/C boresight positions
'-,3030'40" & T T T I/\l T T T T | T T T T | T T T T | T T T T T T T T =]
OFF 23°3035" - : 5 e
B ; + ]
23°30730" | -
8 T . ]
23°3025" T e
23°3020" . g7
s : + ]
N ' ]
o AN | ]
D 23°30'10" -
a C \ + ]
23°30°05" H _ + |4
23°3000" [ g e
23°29'55" [ - -
%:— -
L _ =l -
23°29'45" [ -
ON '130"!!_}'4”' : 1 1 1 1 | 1 i 1 1 | 1 1 i 1 | 1 1 1 I | 1 i | i | | i | | :

15:35:50  15:45:40  15:35:30  15:35:20  15:35:10  15:35%86  15:34:5
RA

| -+ ON Source - OFF Source -+ Herschel boresight B 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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<= Check: before slicing "o
OFF ON

7.4 10° H , Y M175 Jd20 H20 J10 J10 .
7.2 10° b i J18 J09 Jo09 '
| l : Ll 1] E 1 : . —1.06
7.0 10 / Hio 4 416 Z08 J08
6.8 10° H .. i a7 Z_—HE{D‘? 8_20?8—_1.04
-t ] N = 3 ]

5 el ARV [ s =07 ST2 Eoe S es @102 o
[ 6410°5 BRERALESREL| 141 RER i : %—_D L2110 ©oH0s5 g—fn,s c:;—:l,tm;t
5| : FYIRI¥ 5 3 = w3 ] w7
o BT ‘ PV | o0 B3 Soe o p0s D0se =

QO 6.010° | HRHR FHHH - g CE <T - L :
: - . 406 (3303 =-0.3 1
£ SE W E an 3o O ¥ O-0s6
=810 1 155 Joa Joz2 Joz2 I,
- ] —-15 = 3 7
i } i 402 o1 Fo.1 -
Sacd = B AN ? 150 120 doo  Joo oo
e 21 | 1 | 1 | 1 1 1 1 | | 1 | | | | 1 | 1 | | 1 | [ -1 i 0.90
-5000 0 5000 10000 15000 20000
Reset Number
—a GRATING POSITION [raw] —a Wavelength [um] GRATSCAN
r—=u CALSOURCE (0:None,1:C51 2:C52) : OFF SOURCE = (ON SOURCE
—— BAND (0:UNDEF,1:R1,2:B2B,3:B2A 4:B3A)

One line with ON, OFF, and ON source positions. Grating scans
are numbered positive if upscans and negative if downscans.
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(@ tUnchoppedLineScan.py x\

el a
294 # Slice the data by Line/Range, Raster Point, nod position, nod cycle, onfoff pasition and per band. |
295 # The parameters removeUndefined and removeMasked are for cleaning purposes

296 # Any column In the "BlockTable" can be used as a 'slicingRule', but do

297  # not include/modify the parameter "slicingRules" 1f you are not 106% aware of what you are doing! &
298 # The following rules are the default:

208 # rules = [SlicingRule("LineId",1),SlicingRule("RasterlineNum",1),5icingRule( "RasterColumnium", 1),

o0 # SlicingRule( "NoddingPosition",1) ,S5licingRule( "NodCycleNum",1) ,SlicingRule( "Is0utofField", 1) ,51icingRule("Band",1)]
301  # A custom rule could e.g. be to slice per scan with: rules = [SlicingRule("Id",[1)]

302 slicedFrames = pacsSliceContext(slicedFrames, [slicedDmcHead], removelndefined=True, removeMasked=True)

303 slicedDmcHead = pacsSliceContext.additionalOutContexts[O]

304 —
[l = b=l

[*]

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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« NASA Herschel Science 2

Check: after slicing v

5 slices !

HIFE= if verbose:
# an oygrview of the slicedFrames contents

slicedZummary (slicedFrames)
icedSummaryPlot[slicedFrames,signal=O]l

1

slice# 1isScience onSource offSource rasterId Tineld band dimensions wavelengths

o false no no 0o [101] ["R1"] [18,25,679] 149.311 - 150.274
1 true yes no 00 [102] ["R1"] [18,25,8000] 159.040 - 162.242
2 true no yes 00 [162] ["R1"] [18,25,1500] 159.041 - 162.242
3 true no yes 0o [102] [ ERT*] [18, 25, 15001 159.041 - 182.242
4 true yes no 00 [102] ["R1"] [18,25,5000] 159.040 - 162.242
Slice edges: [0,678,6679,8179,9679, 15679]

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

PACS 303
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page 28

Level 0.5 - 1

Level 0.5

v

Glitch detection

v

£

Subtract dark, apply calblock response

v

Apply RSRF
v

Long term transient correction

y

Frames to Cubes (5x5x(16xramps))

v

Wavelength grid + flag outliers

y

Flat field line correction

Level 1

NHSC PAGS.
Web Tutorial

PACS 303
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g e Glitch deTec‘hon

You can view the signal and the
masked readouts with the maskviewer.
In this case, we find a transient
unmasked after a strong cosmic.

Select a pixel
by clicking on it

Select a mask

[GLTCH

Select a frame

Row 10, Column 13

6.5F
6.0F
5.0F
as5f
Current
_§ 35F
& 3.0f
rame it I
a 20H
15F ed
1oF 4
0.5F

2500 3000 3500 4000
sample index

Status Plotter [1 RESETINDEX | [ scale

Masked —— |
glitch ﬁﬂ"‘ :
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Manual maski ng #fi@fﬂ

[F *JnchoppedLineScan. py XK-H oneframe X | © *New-1 X ',

1 # How to use the maskviewer

2 MaskViewer(slicedFrames.get(1))

=

4

B # Mask part of the signal

6 frame=slicedFrames.get(1)

7 for i in range(1470, 1650):

8 frame.setMask("GLITCH", 10,13, 1, True)

2

160" # Once you have done all editing and checked them,
11 # Replace the original Frames with the edited one
12 slicedFrames.replace(l,frame)

13

14  # Show in MaskViewer the masked set in pixel 168,13 mask GLITCH
15 MaskViewer (slicedFrames.get(1))

At this point, we can manually mask part of the signal that are
compromised, like the one seen with the maskViewer.
We can open a new tab to write these instructions. Part of the first
frame is masked and then checked again with the maskViewer.
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GLTCH e collapse mask [_]

mask is active v

time index 1566

Row 10, Column 13|

80O 1000

1600 1800 2000
sample index

Status Plotter | [ RESETIMDEX | [0 scale

The affected region has been masked and it will not be considered in the following.
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Flle Edlt Run Pipelines Scripts Window Tools Help

e H & w2 L@ @m B
] Editor x (=&
[# #unchoppedLineScan.py. xT-H- oneFrame x\(‘ Mew-l X
Q. b 4m I an o E o T = W @ [0 [E]  autaline altocolors —— A ~  [with Displayed -
:l T T T T | T T T . |.l |I. T T T l‘!l. T T | T T T T | T T T T | T T :
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[] BLINDPIXELS = SPEC_DOWNS... 375
[ SATURATION v SPEC_UPSCA... 375|=

[C] RAWSATURATION
[_] OUTOFBAND Spaxel selection (Frames)
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] NOISYPIXELS

03 [u]=] e 18 23
[C] BADPIXELS

[ UNCLEANCHOP -l [17.7.188 | | N.A. /N.A. SR 12 ERE
Update: | (Delactivate || Toggle | @ ,@ @ |13.4O ,j | 2.7e+02 g il Lo || =8

nr ns 1M L= 20

1 e T Y

(@& Tasks & x|[2% variables @ x|[ 5% outline & x |[i= Navigator, Calibrators & x|

& dfadda T&@ updating plot 100% 774 0f 31373 MB | | ©.> ®

Pixels can be now examined with the Spectrum Explorer
PACS 303
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Central module before and after applying several corrections (dark,
response, and RSRF)
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<% Long term transients v

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.
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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.

bage 35 PACS 303



§

'llc o NH C;PA
“=%®  Spectral flat field  w&nis

v

Spectral flatfielding - Slice 0 Spaxel 2,2
2?(}IIIIIIIII|IIII|IIII|IIII|IIII|IIIIIIII

260

250

240

230

220

Flux

210

200

190

180

1?':}IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
158.5 159.0 1595 160.0 160.5 161.0 161.5 162.0 162.5

Wavelength [pm]

| Il Before B After  =——— Before After |

bage 36 PACS 303



nhsc

@&ty SpCCTf‘GI fla'l' f|e|d

B o o o o o o e e o L L L B L) o o o o e o e e L L L L Y I B
270 - E 260 < =
260 = - .
s ] 250 -
250 — C 7
240 = 240 E
M 230 - = M 230 =
:j - | :j - ]
] C _ — o ]
L 220 = 220 -
a3 E 210 -
200 = C 3
E 3 200 ]
190 = - .
C 7 r Q;. m
180 3 190 & =
c » ] u O O ]
170 I | | I | I | | | 111 | L1i | 111 | I . 18[} L1111 | [ | [ | | | | | | | | | L1
158.5 159.0 1595 160.0 160.5 161.0 161.5 162.0 1625 158.5 159.0 159.5 160.0 160.5 161.0 161.5 162.0 162.5
Wavelength [pm] Wavelength [pm]

"y Pixel 00 " Pixel 01 1 Pixel 02 ") Pixel 03 "y Pixel 00 ) Pixel 01 1 Pixel 02 (") Pixel 03

( Pixel 04 () Pixel 05 { Pixel 06 () Pixel 07 (3 Pixel 04 ) Pixel 05 3 Pixel 06 {1 Pixel 07

> Pixel 08 ) Pixel 09 ) Pixel 10 () Pixel 11 ) Pixel 08 ) Pixel 09 ) Pixel 10 () Pixel 11

() Pixel 12 () Pixel 13 ) Pixel 14 (0 Pixel 15 {7) Pixel 12 ) Pixel 13 ) Pixel 14 ) Pixel 15

—— Pixel 00 —— Pixel 01 —— Pixel 02 —— Pixel 03 —— Pixel 00 —— Pixel 01 —— Pixel 02 —— Pixel 03

—— Pixel 04 —— Pixel05 —— Pixel 06 —— Pixel 07 —— Pixel 04 —— Pixel 05 —— Pixel 06 —— Pixel 07

—— Pixel 08 —— Pixel 09 Pixel 10 Pixel 11 —— Pixel 08 —— Pixel 09 Pixel 10 Pixel 11

——— Pixel 12 —— Pixel 13 Pixel 14 —— Pixel 15 ——— Pixel 12 —— Pixel 13 Pixel 14 —— Pixel 15

Central module before and after the first spectral flat-fielding
The transient correction has greatly improved the final result.
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File Edit Run Pipelines Scripts Window Tools Help

_Level 1

) S i it S SRS SRl e O R Sl

FeEHG Y8 RP9HEE B F B S O SSRGS
7| Editor X (=g
Ly *UnchoppedLineScan.py x\( ew-l X

624 # By default here no specific selection occurs, since all entries below are blank. =
525 # In this case, sCubes will simply be a copy of slicedCubes

626

527 b Tineld = [102]

528 wavelength = []

529 rasterLine = []

630 rasterCol = []

631  nodPosition = **

632  nodCycle = &
633 scical =

634  band =

535 sliceNumber = []

536 ~|
e [v
(- Hatary _tag ) @ Console x =

0
1
2
3
HIPE=>

offset = 0.

pffed = plotPixel(slicedCubes.get(slice), x=x,y=y,masks=slicedCubes.get(slice).getActiveMaskNames(]), rebin=1, offset=offset)

HIPE> if updateCbservationContext:
#1.
obs = updateObservation(obs, camera, "1", slicedFrames=slicedFrames, slicedCubes=slicedCubes)

HIPE> if verbose: slicedSummary(slicedCubes)

noslices: 4

noCalSlices: O

noScienceSlices: 4

Update the observationContext

slice# isScience onSource offSource rasterId Tineld band
true yes no 00 [102] [*RE"]
true no yes 00 [1082] ["R1"]
true no yes 00 [102] ["RE"T
true yes no 00 [102] ["R1"]

dimensions

[96000,5,5]
[24000,5,5]
[24000,5,5]
[95000,5,5]

wavelengths

159.040 - 162.242
155.041 - 162.242
159.041 - 162.242
159.040 - 162.242

| »

[ Tasks @ x][fg Variables @ x][EE Outline & x][Ey Mavigator, Calibrators @ x]

5 dfadda T&@ Jythen Interpreter 100%

- EgE]

We have reached level 1. To proceed, we choose a line (102) by reading the output of
slicedSummary. The level two routines are explained in the PACS 302 tutorial.
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File Edit Run Pipelines Scripts Window Tools Help

ffel@ & = w8
I Editor x

La@® K

[=&]

# *Unchoppediinescan.py X ' *New-1 x|t oneCube x

8]
—
o

Flux (Jy/pixel
|\\Ill\l\l‘III\‘I\I\T\\Ill\\\l‘l\l\‘lll\l\

He Ak m@mE R AR T ¥ @ [ [E atelne aecsr —— o~ [WithDisplayed |
225| ! ! ! ! ! ! i L ! ! ! i [ !
220

— 215

200
195
190
185 &l
159.0 159.5 160.0 160.5 161.0 161. 162.0
Wavelength (pm)
P
X oneCube
Select All Select None
Mask selection ﬂ K | [ setecs | [ peselece - - - - —— Id‘l e
= [ SPEC_UPSCA... 5000]~
[vl [CJ NOISYPIXELS = v SPEC_DOWNS... 5000
¥ [ BADPIXELS [V SPEC_UPSCA... 5000
v SPEC_DOWRS... 5000
1 [] UNCLEANCHOP ¢! SPEC_UPSCA... 5000
¥l [0 GRATMOVE v SPEC_DOWNS... 5000
@ [0 GLTCH v SPEC_UPSCA... 5000
oo i SPEC_DOWRS... 5000)
L G ats [ SPEC_UPSCA... 5000
[vi [0 NOTFFED [ SPEC_DOWNS... 5000
[¥ [ OUTLIERS_FF = SPEC_UPSCA.. 5000
= i SPEC_DOWRS... 5000)
[0 [0 QUTLIERS_B4FF M & EECERSCA. S000
lvl [ OUTLIERS = e 15:34:55,991, +23:30:20.10 & SPEC DOWNS... 5000
= & SPEC_UPSCA... 5000
Update: | (Deactivate 6|5 =] |Gy 4000 [ #]| 1.5ex07 i SPEC_DOWNS... 5000| v

(o Tasks & x|(8 variables & x (B2

utline & % |[i= Navigator, Calibrators & x|

@ dfadda &

3120fof 30502 MB | | i: e

We can inspect the line with Spectrum Explorer
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After subtracting the OFF cube from the ON cube, a multi-plot
feature allows one to see all the spectra in the different spaxels.
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Multi-threading i

When running interactive pipelines, be
sure to use the multi-threading option.
This option is only available for the
PACS spectrometer and it will speed-up
your reduction by exploiting all the
cores of your machine.

Using this option is extraordinarily simple. Just two lines:

Configuration.setProperty("herschel.pacs.spg.common.superThreadCount","4")
Configuration.setProperty("herschel.pacs.spg.spec.threadCount","8")

Some tasks are threaded. The other ones are naturally threaded by
exploiting the slicing of the data.

The superThreadCount is used for the general threading, while the
threadCount is used for the threaded tasks.
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The optimal choice of the threading parameters depends on the
number of cores on your machine and the number of slices. Memory
is not an issue, because the first part of the pipeline is unthreaded
and puts the entire data in memory. When data are sliced, the total
memory used is always the same.

An automatic choice is done by putting:

Configuration.setProperty("herschel.pacs.spg.common.superThreadCount","0")
Configuration.setProperty("herschel.pacs.spg.spec.threadCount","0")

Otherwise, a good choice is to put threadCount equal to the number of
cores and superThreadCount equal o the number of slices.
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L " 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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s o ol UnChOPped range scan #ff@fﬂ

o e o . _
File Edit Run Pipelines .Scripts Window Tools Help

Photometer P| = N e s |

L= 1]

7 & H
Spectrometer b Chopped line scan & short range scan  #

] Editor x ' Chopped large range scan SED »

(@ *UnchoppedLineScan.py ® ¥ #ye| Unchopped line scan & short range scan b
£33 B=RBD -V VEIRR Unchopped range scan {  SPG scripts b [STICEURE

734 2 !
: ’ Wavelength switchin W Single obs

735  # Subtract the off. - g a gb. e

736 # 1. Concatenate On and Off cubes in one product SHDEE SO Ui o

737 slicedRebinnedCubesAll = concatenateSliced([slicedRebinnedCubesOn, slicedRebinnedCubesOff])

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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