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Telescope

L4

Entrance Optics
-- chopper
-- calibration optics

Diffraction grating
spectrometer with high- and low- __Fiad spter
stressed Ge:Ga detector arrays

To Slicer

Image Slicer

Grating

Grating: diffraction element used in 3 orders
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Spectrometer

Anamorphic System
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477°x47" (5x5 pixels) FOV
rearranged via an image
slicer on two 16x25
detector arrays
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spatial dimension

16 x 25 pixel detector array



« Simultaneous 55-98 &
102-210 um spectroscopy

 Performance:
— NMAA~ 1500

Sensitivity: ~5x10-18 W/
m2 (50, 1h)
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PACS

spectral bands
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Spectrometer Astronomical Observing
Templates (AOTSs)

« Line Spectroscopy AOT: observation of individual narrow lines:
- — Chopping/nodding

— Pointed, dithered and mapping modes

— For isolated sources and rasters < 6 arcmin

— Variable grating sampling for faint and bright lines
— Wavelength switching

— For mapping observations of crowded fields

— Mandatory off-position

Signal modulation
Techniques
N

-

« Range Spectroscopy AOT: observation of extended ranges, broad lines or continuum
 — Range scan (same concept as Line Spectroscopy) for broad lines
— SED mode (1stand 2" orders [71-105,103-220 um] or 3™ order [51-73 pm]) for continuum
— SED blue sensitive mode (extended 2" order [51-73 um]) for continuum
_ — Nyquist sampling same as SED mode for restricted ranges for continuum and bright lines
~ — Chopping/nodding

— Pointed, dithered and mapping modes

— Forisolated sources and rasters < 6 arcmin

— For broad lines, multiple line coverage or continuum studies
— Off-position

— For mapping observations of crowded fields

Range
definition
A
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Chop/nod AOT blocks

START
observation Nod
On-target slew Nodding “A” position slew Nodding “B” position |
Calib. Line1 x 1 Line2 x 1 Line3 x 2 5
87 sec 184 sec 184 sec 344 sec ~
S
I

A\

grating up-down scan

984 sec

Repeat N times (number of cycles)

END

... move to next raster position observation

and repeat

dz2

Pointing layout example of a nodding
raster observation:

d1 5 START

i i tslew
/ Nod “A!!

Nod “B”
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Chop/nod AOT blocks
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observation

On-target slew
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START
observation

On-target slew

n

>

AOT calibration block

» On-target slew calibration block(s) on key wavelengths

» Calibrate the response on one point of the RSRF, we believe the
RSRF does not change (a lot) over the mission lifetime

Calib. « Chopping between the calibration sources and grating up/down scans E
87 sec « Homogeneous dataset over the entire mission lifetime g
» One key wavelength per diffraction order: a
W
= flat part of the RSRF Ul
: X
» close to the most frequently used lines &Q
. . , Key wavelengths I I '
« Chop between calibration sources (~15") on the Relative Spectral Response Function (RSRF)
% Iy I
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... and how blocks are defined In
HSpot

Nodding blocks Pointing blocks

Herschel Observation Planning Tool - KP OT version

PACS Line Spectroscopy x|
e Edit Targets Observation Tools Calibration Images Lines Overlays Options Window Help

Gbearving ades =5 Y0 OEe%

Target: NGC7027 Type: Fixed Single " -
Position: 21h07m01.59s,+42d14m10.25 vy Mo e

Unique AOR Label: [PSpecL-0000 |

RenTagel | [ MoatyTage | [_Twgmie Fione s Y Tomed i ek dvier JRRGHR
Observing mode selection
Number of visible stars for the target: 23 = mwm:mu”w oatil

| Shift-Left Button: Centre the Image at point

Star tracker target: Ra: 136.757 degrees Dec-42.236 degrees
il il 01 Chopping/nodding Gright lines) |Any |

%

) Wavelength switching
Wavelength Settings Observing mode parameters - 25 ym, ngc7027
Selection of wavelength ranges e iz
© sman
Wavelength ranges ([73-98] and (103210 microns @nd + 1st orders) || o Anatefrom Gearees) 0.00

Angle to @egrees) [0.00
© targe a8 Geares

PACS Line Editor T
Line Id___| Wavelength (urm) [Redishifted Wav. Line Flux Line Flux Unit_[Continuum Flux Line Wicith | Line Wil Unit|_Line Repetit i~ > o

Line 1 97.000 97.00 10.00 10A-18 WjmA2 0.00 0.00. kmfs I R o e e fan s oo set Graming
Uine 2 80,000 80.00 l0.00 10018 Wjmr2/0.00 0.00 kenys It Orientation angle (lprees) <et reming)

T I oo A el o ¢ 5 Number of raster polgs per fine 2 PSpecL-0000
ine 3 | et A | Number of raste lines AREEE

=
T S =

[ _cancel |

Base Image:
CIXREE

Add Line Manually || Add Line From Database Modify Line || Delete Line ‘

Redshift selection

Fl

(eI ik r
Unit Redshift @ |~ value [0.000000

PACS Line Editor

OBSERVA

Observing Mode Settings
Nodding/wavel
Source type, chopping and wavelength switching Number of

gth switching cycles

Set the Observing Modes To control the ab¥glute sensitivity consider
o adjust the numb¥of integration cycle

; [ Observations. ISSA- 25 pm, ngc7027
| ovservation Est..| [add comments...| |visibitiy...|

Target: nge7027 Type: Fixed Single Total Duration (hrs): 2.47
Proposal - <No File> (= X5 Netup Total AORs: 2 / Active: 2

[ cancer | _ tep |

x|

[=] PACS Range Spectroscopy
Unique AOR Label: [FSpecR-0000
Target: nge7027 Type: Fixed Single

FPosition: 21h07m01.70s,+42d14m11.0s
[ NewTager | [ modity Targ.. | [ Targettst. |

Depth of the observation is set via repetition factors:

Star tracker target: Ra: 136.757 degrees Dec-42.236 degrees

Wavelength Settings
Range scan or SED mode

Range mode |Range scan in [55-73] and [102-210] microns @Grd + 1st orders) |

PACS Range Editor » Line/Range repetition for relative Line/Range strength,
ETUN N TN T T R total number of repetitions is < 10 to limit the maximum

HERSC

PACS Range Editor

Range 2 102.00 210.00 210.00 0.00 10A-18 W... 0.00 0.00 kmjs) 1 b/ock dura tion
Add Range || Modify Range || Delete Range N~ . g .
st 6 s P oeos »  Single repetition in SED mode block
»  Nodding/switching/mapping cycles define how many

Range sampling density [Nyquist sampling ~| | setthe observing Modes | 1o control th\ absolute sensitivity consid

to adjust the Ngmber of integration cycigh.

times a block has to be repeated
= Overlap between pointing blocks (d1, d2 step size < 47”)

[observation Est] [Add Gomments..

Cancel [ Hep
Lo—N | =g _j ] |
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Data Structure (Obs. Context)

o Level-0
+ Instrument detector readout timeline
+ instrument housekeeping

+ other instrument-specific data %

o Auxiliary <
+ Pointing §§
+ Orbit 40
+ spacecraft housekeeping E
+

o Level-1 E:J
+ All instrument effects taken out W

o Level-2 %
+ Rebinned, publishable products I

+ Calibration products used to process level-1 and
level-2 delivered by the HSA



PACS frames and cube — Level 1
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Signal cloud
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Rebinned cube and projected
cube — Level 2

Level 2 product
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Demo package on your machine®

» /home/.hcss/Istore/1342187201

» /home/.hcss/Istore/1342187202
« /home/.hcss/Istore/1342187203
« /home/.hcss/Istore/1342187204

> /INVYOUR/WORK/DIRECTORY/

« demoPacsSpectro_chopNod ipipe 15DEC2009.py

« Change “homedir” in the script to /IN/YOUR/WORK/DIRECTORY/

« demoPacsSpectro _chopNodSED ipipe_15DEC2009.py
« demoPacsSpectro_chopNod tools 15DEC2009.py
« gridFunctions.py

* pdrg.pdf DOCUMENTATION / PIPELINE HOWTO

~esa

Lo —N | ==l N I BN N B i B+
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Documentation: pdrg.pdf

PACS Data Reduction Guide

issue dev, Version 1.2, Document Number:

09 Dec 2009
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Demo data: NGC 6543
The “Cat eye” planetary nebula
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Demo data: NGC 6543

Demo observation
1342187201 Calibration_PVSpecWave_2-PVSpecWave_421D_StdLS_NGC6543_A_0001
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Demo data: NGC 6543

Demo observation
1342187201 Calibration_PVSpecWave_2-PVSpecWave_421D_StdLS_NGC6543_A_0001
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Demo data: NGC 65

Demo observation
1342187202 Calibration_PVSpecWave_2-PVSpecWave_421D_StdLS_NGC6543_B_0001
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Demo data: NGC 6543

Demo observation
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Demo data: NGC 6543

Demo observation
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Demo data: NGC 65

Demo observation
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(HeN$) SAOImage ds9

File projectedCubeFit_57_NII.fits[image]
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