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HIiFicc Menu

*HIFI Instrument and AOTs

*HIFI Pipeline Structure (see also posters!)

*HIFI Level 0 — 1 Processing:
eStandard Product Generation (SPG; 'lights out')
Interactively

*HIFI Level 1 — 2 Processing:
*Flagging Bad Data
eDeconvolution Double Side Band Spectra
eStanding Wave Removal
*Map Making

([ ]
e

*HIFI Data Products
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HIFI: most powerful and versatile heterodyne instrument in space for observing
molecular and atomic lines in FIR/submm at ultra-high spectral resolutions

* Single pixel on the sky

7 dual-polarization mixer bands
e 5 x 2 SIS mixers:

480-1250 GHz, IF 4-8 GHz
e 2 x 2 HEB mixers:

1410-1910 GHz, IF 2.4-4.8 GHz

14 L O sub-bands

LO source unit in common ik
LO multiplier chains gz
5 LI Eeoms
2 spectrometers Angular Resolution (w/ telescope):
-Auto-correlator (HRS) 117.3 (high-freq. end) to 40” (low-freq. end)
-Acousto-optical (WBS)
Sensitivity
IF bandwidth/resolution Near-quantum noise limit sensitivity
- 2.4 and 4 GHz (in 2 polarizations)
-0.14, 0.28, 0.5, and 1 MHz Calibration Accuracy
- Velocity discrimination 0.1-1 km/s 10% radiometric baseline, 3% goal

Handy summary: http://www.ipac.caltech.edu/Herschel/hifi/hifi_flyer_13_may_2008.pdf



AOT Schemes

AOT I

Single Point Observations

Reference scheme

Mode I -1

1 - Position Switch , . ,
Point-PositionSwitch

2 - Dual Beam Switch

Oti ; ) Mode I -2
ptional continuum DBS
measurement FastChop-DBS
3 - Frequency Switch
. Mode I -3
Optional sky FSwitch
measurement FSwitch-NoReference
4 - Load Chop Mode I — 4
Optional sky LoadChop

LoadChop-NoReference
measurement

See HIFI Observers’ Manual:

AOT I AOT I

Mapping Observations Spectral Scans

Mode I - 1

OTF

Mode II - 2

DBS-Raster Mode III - 2
FastChop-DBS-Raster SScan-DBS

DBS-Cross SScan-FastChop-DBS

FastChop-DBS-Cross

Mode IT - 3 Mode IIT - 3
OTF-FSwitch SScan-FSwitch
OTF-FSwitch-NoReference SScan-FSwitch-NoReference
Mode 1I- 4 Mode III- 4
OTF-LoadChop SScan-LoadChop

OTF-LoadChop-NoReference SScan-LoadChop-NoReference

http://herschel.esac.esa.int/Docs/HIFI/html/hifi_om.html



MR ICC Latest Performances (June ‘08)

Best achievable Tsys for H and V mixers
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I Updates expected this
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HiF ICC HIFI Pipeline Concept

Processing HIFI observations similar to ground-based telescopes with heterodynes,
e.g., @ CSO, JCMT, IRAM, KOSMA
* Spectrometer Pipeline (level 0 — 0.5): initial processing backends
* AOT mode independent
» Each spectrometer and polarization separately: WBS-H, WBS-V, HRS-H, HRS-V
* Users can run automatically and interactively, changing options, but unlikely need to
e Generic Pipeline (level 0.5 — 1): applying AOT mode-specific calibrations
* Spectrometer independent
* Intensity calibration using Hot/Cold loads
* Reference spectrum subtraction (on-off sky DBS, position switch, freq. throw, load)
* Users can run automatically and interactively, changing options, but unlikely need to
* Extended Pipeline (level 1 — 2): remove additional instrumental effects
* e.g. Standing waves, Baseline offset and slope, Sideband convolution

* Most interactive step for users
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HIFL9cc  Overan Pipeline Structure

/ Raw Telemetry /

Conversion to Dataframes
and HK
(basic reformatting)

Spectrometer Branch

Level 0 Timeline Prodl/

\/

Level 1 Product/ /Level 1 Product/ /Level 1 Product/

v

Spectrometer Calibrations

\J

Ripple removal
Baseline fitting
Band st1tch1ng, etc.

! > Generic Branch

|

I Single Point Spectral Scan
[ AOT Type

|

: Spectﬁl Map

: Calibrations Calibrations Calibrations
|

|

|

|

|

L

Map construction, etc.

Ripple removal, etc.

i T

%evel 0.5 Produ(/
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HiFT ICC Spectrometer Pipelines (Level 0 — 0.5)

WBS Level 0

Prcl)duct

Find and Flag Bad
Pixels

Subtract Dark
Current Levels

Green: optional user input

@ calibration file in/output
A quality check file in/output

——/Cal/

dark pixels?

Non-Linearity
Correction

Zero Level

Subtll'action

Frequency
Calibration

——/Cal/

- mterpolatlon method
time domain?

—
- WBS comb or HRS?

—/Cal/

Derive Attenuator
Setting Corrections

—/Cal/

Level 0.5

Sub-band Splitting

Product

\

HRS Level 0
Prqduct

Compute Offset and

Polwer

Normalize Correlation

Funlction

Correct for A toD
Quantization

|
Gain Non-Linearity
Power Correction

Hanning Smoothing

Autocorrelation Funct.
Symmetrization

Spectrum in Freq

Domain Iand Scale

IF Non-Linearity Flux

«—/Cal/

Correction

7
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Previous

spectrometer

pipeline

Level 2

pipeline

HIFI Pipelines and Data Products
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Data as expected for
AOT mode?

Frequency drifts?

Tsys and band pass from
Hot and Cold

Determine channel
weights

Subtract reference
spectrum

I
Make OFF
spectrum

Subtract OFF spectrum

[
Apply hot/cold band pass;

T A* calibration

SRON #¢,

Netherlands Institute for Space Resea

Generic Pipeline (Level 0.5 2> 1)

Green: optional user input
@ calibration file in/output

- AR quality check file in/output

—» drift tolerance [Hz/sec]?

—/Cal/
—/ca/
weights from time, variance or Tgy,?

smooth over channels?

ref spectrum? e.g. if one cho
e [Ga7 e sy e i one chop

has line contamination

average, smooth or fit to
—/Cal /" *

reduce noise in OFF data?

interpolation method?
«—/cal/

(OFF spectrum drift over time)

interpolation method?
«—/Cal / "™eP

(band pass drift over time)

— o
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NM Extended Pipeline (Level 1 — 2)

Frequency

Previous

freq. grid, resolution?
— reglrlddlng interpolation method?

Baseline fitting ‘— model to fit?
[
Sideband gain  — sideband to correct?

corlrection

Green: optional user input T, '=n*T, «—

@ calibration file in/output

spectrometer

and generic

—* | Band stitching >
I

point source or extended Tag=TA My
—’ .
source calibration? > or T,’/np
I
Spectrum
averaging
I

Science

Level 2 processing is

— | Deconvolution

most user- '
OTF cube
. . ————>
interactive. Several construction
steps are optional. :
peare (] — | [

+
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HiFi ICC How to Run these Pipelines?

File Ed\t !\ew ngmry Euukmarks
Lo . P
@ (<] iy

LI Red Hat, Inc. || Red Hat Network [ JSupport | )Shop

Tools Help

HIFI uestions

Definition of Hifi Pipeline

* ™ Introduction
“ "] HRS Pipeline
“ 71 WBS Pipeline
w_| Generic Pipeline
" ] HIFI Release notes for HCSS/HIFI 0.6.2 (DP 12.3)
" ] HIFI Documentation
%] ABasic Deve\npers Manual
nua
Plp:qi,,e e How Tq
utput of Spectra
=1 Running the HIFI pipeline
~ 21 How to run the HIFI pipeline in HIPE
Running the Pipeline
Running the Individual Pipelines
Running the Pipeline step by step
~ 21 How to run the HIFI pipeline from the command line
Using the HIFI Pipeline task
Running the Individual Pipelines
Running the Pipeline step by step
ectra
" ] Fitting Spectra
" 1 Mathematical Operations on Spectra
ol Spectral Viewing, Fitting and Operations Using ClassLil
“ 7] HIFI Housekeeping
Handling On-The-Fly Maps
" [ Sideband Deconvolution

Advanced User

" ] User's Reference Manual

Done

L1 http://127.0.0.1:41705/index.jsp?mark=null

) Products | Training

1ﬁeli‘ﬂe definition® "~ °

Y
[2
EII‘LEIOW to run the HIFI pipeline in
3.1.1. Running the Pipeline
1. Select the Hifi Pipeline from either the HIPE Window
menu (under Show View), if you already have data for
processing loaded into the session. Otherwise,
double-click on the hifipipeline task under the Hifi
Category in the Tasks pane.
8686 X
File Edit Run |f
¥ I 1] Classes
Show Perspectives El consale
m s -, Data Access |
@ hifiPipeline X | Editor
mput————————| (& Herschal Login | —
=) Herschel Science Archive
ObservationCg 24 Hifl Figeline = <none sp
Instruments: | = Histary [V HRS-H 1
absid Log
== Mavigator -
’expT Database % Quine i_fm_2_proj
uptoleweld  Packages false
uptolevel_s | o Tasks false
uptoLevell 2,; iz false
(7) Welcome
reprocessAllLever false
outpu
( -
El Consale x
TA>>

HCSS Help System - Mozilla Firefox

ML -Guoglnz

[ Bl 4

o
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*Pipelines generate level 0, 0.5, 1, and
2 products that can be retrieved from
Herschel archive, including all
calibration products.

*Observers have all software and can
run pipelines on lap/desktop:
automatically, interactively, or with
own algorithms.

[ evel 2 processing especially
interactive, some steps are optional.
*Extensive help on running pipeline
available in HIPE, written in 'how-to'
fashion.

*See demos this afternoon by Carolyn
McCoey (level 0 — 1 pipelines) and

Steve Lord (level 2 deconvolution tool)
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HiFi JCC  HIPE: Running Pipeline 'Lights Off’

HIPE - Herschel Interactive Processing Environment
File Edit Run Window Help

A > B H B @@
| Editor X [.=iB) -
[ cHUGE2E py @ TimelineL...alpool.py ' Pipelines.py | @ hifiPipeline X ‘C. obsOut_hi..iipel < » ¥ -
rinput @ cut

expert © databas
ObservationContext @ obs0 g BI?EISBE
Instruments: [V HRS-H  [VIHRS-V  [v] WBS-H  [v] WBS-V ® ELECTR
obsid © CIGAHE!
Database © H_PLAN
® HERTZ

o~

g uptoLevelO false - © HOURS
uptoLevel0_5 false v ® hoverk

@ hplanck
fal
uptolevell alse v ® hrs._chwi

Nl reprocessAllLeve false hd @ k

M — @ K_BOLT
routput @ KILOHE

B @ KILOM
obsOut @ available Variable to be created [obsOut_hifipipeline ® MEGAH
@ METERS
obs @ available Variable to be created |obs_hifipipeline ® MICROM
@ MICROSI
rinfo © MILLIM
© MILLISEC
® MINUT
SUCCess a
status: W =
= ® obs_hifi
@ obsid
progress: 100% ® obsOut_
@ ONE
® PERCEN
| Clear || Accept | |[]{|® Pt
plo
@ plot2
@ query
Console X [ ]

I = =0 {|| @ result
| ® SECONDI™
/- History X [iE ]I P »

HIFI Pipelines and Data Products
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Basic HIFI SPG pipeline form
(selected with window->Show
View->HifiPipeline and click on

hifiPipeline in Tasks pane).

Data to be processed previously
retrieved from Herschel Science
Archive is dragged and dropped
from ObservationContext in

Variables pane on right.

Click on 'Accept' to run all pipelines

or selection thereof.

nnnnnnnnnn
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HIPE: Running Pipeline

[ HIPE - Herschel Intera e Processing Environment
File Edit Run Window Help
#] Editor X [ {r5 -0
[# cHuGE2E.py (¥ TimelineL...alpool.py ‘@ Pipelines.py | @ hifiPipeline X 3 obsout_hi...ipipeline % obs_hifipi| < » = -
rinput @ cbd
©® CENTIM
ObservationContext ® obs0 O Gl
@ chsub2
Instruments: [Vl HRS-H [Vl HRS-V [vi WBS-H [vi wes-V @ chwidth
obsid @ cut
Database @ databas
© DAYS
uptoLeveld false ~l|||e peces
uptoLevel0_5 false v @ ELECTR!
© GIGAHEI
uptoLevell false - ® H_PLAN
reprocessAllLevels false v ® HERTZ
hifical @ HOURS
@ hoverk
quality false > @ hplanck
obsMode @ hrs_chwi
palStore @ default ® k
tmVersion ist-fm © K_BOLT
@ KILOHE
execMode INTERACTIVE e @ KILOM
clearCachedStoreHandler false v © MEGAH
= @ METERS
—
D=8100 = l||le microm
wbsAlgo = @ MICROSI
= © MILLIM
level1Algo E Jlllle miused
level2 Algo = @ MINUT
—||[|®
routput @ obs_hifi
@ obsid
obsOut @ available Variable to be created |obsOut_hifipipeline @ obsOut
@ ONE
obs @ available Variable to be created |obs_hifipipeline © PERCEN
@ plot
rinfo @ plotl
@ plot2
success - @ query
status: ] @ result
= @ SECOND:!
ST © shotnois
@ Sorting
@ SPEED_
@ storage
© subban
4 » < ]
\ |

HIFI Pipelines and Data Products RO N
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'Lights Off"

Expert HIFI SPG pipeline form
offers possibility of user-defined
pipeline algorithms (written in
jython).
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HiFi ICC HIPE: Interactive Pipeline

aAeA

X| HIPE - Herschel Interactive Processing Environment

File Edit Run Window Help

I Navigator ¥ \[2

e

r¥-0

B thifiwnsh322 1226046_4_hsp
B nhifiwnsh322 1226046_4_hsp
B nhifiwnsh322 1226046_4_hsp
B thifiwhsh322 12260465 _hsp
B thifiwhsh322 12260465 _hsp
B thifiwhsh322 1226046_5_hsp
B thifiwhsh322 1226046_5_hsp
B nhifiwnsh322 1226046_5_hsp
B nhifiwnsh322 12260465 _hsp
B nhifiwnsh322 1226046_ g
B thifiwhsh322 122 6046_htpd
B thifiwhsh322 1226046_htpd
B thifiwhsh322 1226046_htpd
B thifiwhsh322 1226046 _htpud
B nhifiwnsh322 1226046_htpi
B nhifiwsh322 1226046_ g
B thifiwhsh322 122 6046_htgd
B thifiwhsh322 122 6046_htpd
B thifiwhsh322 1226046_htpd
[+ hhmwbsh3221226046 htva

[+ hleve\o 5 20080916T14361

B hlevel1_20080910T0157041
B nlevel1_20080916T1436101
I hmapcontext 200808107015
' hmapcontext_ 200804107015
ﬂ hmapcontext 200809167143
B hohslog_20080910T 015724
B hobsiog_20080916T143621
B hocormment_20080808T2047
B nhouality log_20080810T0157)
B houality_log_200809 1671436
ﬂ hsremauxcalsrem 2 0080904
ﬂ hsremauxcalsrem 20080916

| »

T Editor X 0| a8 Tasks x A
E\QG whsPipeline \QG doWpsScanCount | @ dowhsDark x 13 i : dUAb:E Aok (o -
rinput - @ dobsFreq
hip* - ® hp - @ daWhsManlin
@ daoWhsicanCount
darkiind ; v ‘ @ doWhsSubbands
DARK3 4 || - @ doWhsZern
'UUtpm_DARK_AVERAGE u = : ailr;gricrlipeline
~ @ hififipeline
htp not & uRéFKl_Z e Acima=cusenue ~ @ hrsPipeline =
infa 10 Variables x o
hd
@ hoverk ~
status.  unknown o hplantk
progress 053 @ hrs_chwichth
9 hip
@k I
© K_BOLTZMANN
@ KILOHERTZ
Clear | | Accept @ KILOMETERS -
{ 0l
El console x -0 o= Outline x -0

' /home/cmccoey /HIFI /HIFIDev_new/HSAData/32212
mapcontext_20080916T143617525Z.Fits')

>obs =
bsPipeline(apid=1030,step=True,obsid=2685169
", db="11t_fm_5_prop_dev@iccdbl.sron.rug.nl")
shtp = whsPipeline.htp

IA>>

no outline information available

HIFI Pipelines and Data Products
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&+ - @ g o canbe run step-by-step. Allows for

" Both spectrometer and generic pipelines

modification of parameters by user, though

rarely necessary.

Example: WBS dark subtraction: even and

odd channels have different dark levels

= whbs_hn.re...dataset"]
++ wbs_nn.re..dataser’] x

backend

OBSID 3221226043 before dark subtraction

WBS-H, activeband: OFF, lofrequency: 0.0000, sds_type: hc

T T

210000
200000
150000
180000
170000
160000
150000
140000
130000
120000
110000
100000

><
=
=

\‘\ L AL LA U A LA i L

L o e o e

2000 2100 2200 2300 2400
Frequency scale (MHzZz)

P -
1800 1900 2500

260

o

Netherlands Institute for Space Research

- il
4+ whbs_h.ref..dataset”] >
OBSID 3221226043 after dark subtraction
backend: WBS-H, activeband: OFF, lofrequency: 0.0000, sds_type: hc
i T L LI S e e oo B L B S
80000 Exl i b v bua b b baa o baaaalayay 13
1800 1800 2000 2100 2200 2300 2400 2500 2600
Frequency scale (MH=z)
ALL O Chopper | sequenc... | cmd_cho... | buffer | packet ti... | dark [ ar_trai
1 750508 7.899877..[1 1607109... [[[23262.0...|76
S5.75778S 1 S5.716727. 2 1607109. [[22861.0 77
< >
R,
P— ", o %
e 7 &
e @"SU 7 LErmMA Y
| 4 )i CESR:
ik \ . 7 v’ ‘ % 2
= i s SN P
ety /(' EIH r|| e o
VVatel‘lOO‘, il o Q
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MIfL)cC  HIPE: Interactive Pipeline

(4 HIPE - Herschel Interactive Processing Environment —1=1=] WBS frequency calibration on comb SpeCtrum, flttlng
File Edit Run Window Help . .. . .
2 Q@ Gaussians. Initial values from Cal file or user input.
2 (@ doFreqGrid @ doAvg @ doWbsfreq | ® mkWbsFreq x s
Input If comb spectrum fit fails, equally good solution can
htp™ : @ htp_avg . . .
nterp - | — | be obtained using simultaneous HRS spectrum.
tuning - ® defaul Note: although user can intervene using HIPE form,
use_bad : true - . . . . . .
. | - | pipeline will likely work fine in 99.9% of cases.
hrs : @ <none specified>
COMEB_FIRST _LINE_POSITION - | | e e e e e —
COMB_LINES_STEF : I | Aoz s wmoEae
] Editor x (=32l
COMB_THRESHOLD : l | v ® Pipelines.py i swbs_h & swbs_h.re.].product | 1+ Swbs_h.re..dataset’] x «r =
_OUIpUI backend: WBS-H, activeb::csl:eg,:n?:frzzi:—rj.q174 7.2340, sds_type: comb
cal not available Variable to be created |cal | 451:2: E
combCheck not available Variable to be created [combCheck | ::2: ]
-info . z:g* ]
success o 200F
status: [ 150 ’ E
- 100} E
S50F E
40‘00 45'00 50‘00 55‘00 SOIOO 65‘00 7600 75‘00 80‘00
Frequency scale (MHz)
CIear A((EDI ‘AI:L 1 2 3 4 sequenc... ]pa(ket ti,,,[ dark [ obs time ]
> I e s (s e i s
[ & Console & x || # Editor xj (5 consote x (o[ isten <\ ==
35% 20%
-~ %2 ¢ () esa
HIFI Pipelines and Data Products b Ro N “&E%O @ idf: m
CSIC ' &
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Hif ICC' HIPE: Interactive Pipeline

File Edlt Run Window Help

m e
@ [

] Editor X

S B

gaTa « » ¥_0

h & whs_h.ref...l.product | © doChannelWeights x p

rinput
htp* :
cal:

& htp
& hc

params : & params

definition : |radiometric

smoothing ©  [box

width : [1

interpolatar : |

ignore : |false

-output

Variable to be created |htp_dochannelweig

htp not availakble

rinfo

SUCCESS

status:

A ]

progress:

Clear Accept

El console x

»Q

00O OO OQOOCOOOCPOOOPOOPOOOPOOPOOOPOQPOORORPOPO®O

-

IA> htp_dochannelweights =
doChannelWeights(htp=htp,cal=hc,paramns=parans,defini
4 | *]

-

freqGrouping |~
GIGAHERTZ
H_FLAMNCE
hc

HERTZ
HOURS
howverlk
hplancik
hrs_chwiclth

htp _weights
htp_weights1
htp_weights2
htp _weights3
ke
K_BOLTZM AN
KILOHERTZ
KILOMETERS
MECAHERTZ
METERS
MICROMETERS
MICROSECOND
MILLIMETERS
MILLISECOMNDH
MINUTES
obs0
obs_hifipipeli
obsid
obsOut_hifipig
OME

params
PERCENT

rFY
-
4

w
w0
£

HIFI Pipelines and Data Products
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*Generic pipeline somewhat more interactive than
Spectrometer pipelines, although defaults will work
well for almost all observations.

eExample doChannelWeights():

*Weight per channel can be calculated by entering in
definition box:

e ‘'integrTime': integration time
e 'variance': variance in moving window
« 'radiometric": integration time/T2

*Result can be smoothed as function of channel using

box car or Gaussian convolution.

*Note command-line equivalent in console window.

CSIC ;
Netherlands Institute for Space Research



HIF I ICC Level 1 = 2 Processing

Additional processing needed prior to science analysis (level 2):

*Bad channel flagging and interpolation (in development)
*Frequency regridding (available)

*Band stitching (in development)

*Baseline fitting and subtraction (available)

*Residual standing wave removal (in development)

*Averaging spectra (available)

*Coupling correction point and extended sources (in development)
*Dual sideband deconvolution of spectral scans (available)
*Sideband gain correction (in development)

*Producing cubes of OTF maps (available)

HIFI Pipelines and Data Products
Herschel DP Workshop — ESAC, Madrid, E, 2008 Dec 4 - page 17




HIiFicc

At any given LO frequency, two sidebands of 4
GHz IF coverage each (2.4 GHz bands 6+7),
separated by 8-16 (4.8-9.6) GHz in sky
frequencies are overlaid on top of each other in

DSB spectrum, with mirrored freq. scales.

Sideband deconvolution especially important to

spectrally complex regions.
HIPE deconvolution tool based on Comito &
Schilke (2002) algorithm in X-CLASS for

deconvolving ground-based observations.

See demo Steve Lord this afternoon

HIFI Pipelines and Data Products
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Level 1 = 2: Sideband Deconvolution

[T T T T I T T T T I T T T T I T T T T I T T T T _]
SE [°7” Synthetic Spectrum =
= LO E
_;I—L_T_l—l_ cSs _
HC O™ HCN SiO ]
o E =
800 N\ _..-1--- .—-—j:_G;H,Z,L_‘ _ 850
ol N T
o ]
= 1 ;
=3 M&M MMUU WW § ’
78000 [GHZ] 804,
816.0 [GHz] 812.

a % g o &‘L esal i
b Ro N i wl—i‘t"é"ryibo‘f_%; "

Double sideband spectrum
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H’ Fi ICC Level 1 = 2: Sideband Deconvolution

Deconvolved (SSB) result, methanol with HIFI in the lab, viewed in HIPE
with TablePlotter.

HIPE - Herschel Interactive Processing Environment

File Edit Run Window Help

L9 @ Heip
2% variables x S Navgator ‘(|2 Packages ‘(1) cla < » 5 — 0| 7] Eator x

« || [P decon_despur.py (#_decon preprocessor.py (L spurTable (a (& deconoutput | & deconoutput x

More pretty examples of
real HIFI data in the

- -
Supplemental Slides
T B fi u |
@ despursigma - Display Style
© despurThreshoid L Unes [som ]
& fi -
ohp E o4l symbols
. 5 . . . v
: :'E;"Ei‘e g C Size: El Herschel Interactive Processing Environment E@@
:sznnmm 3 B [_show Al | _Jin_ [ Tun | File Edit Run Window Help
© spurTahle Q. [ rNavigation £ B4 @) Hel
[7) r () Help
o 03 --l 1] )¢ -
7 C 4| Fast| | 3£ 5 | == Navigator X 3 [ 4 p 3 _ o || ] Editor %
F =i+ o By - (F decon_test DVTO doDeconvolution X
0.2 — Select z 5 = = lib rinput
T o Hide X ] Unhide #- [ decon_Hipe_2 o
el =4 koo lovv b bvrn o b Exol Select|_unhide Al | = Slall b @ htp
name [deconOutput #- = herschel
class }Tahl?ﬂirﬂ ot 889500 890000 890500 891000 Curront Col - 2 afterFrixt dirPath [ne/jxie smy_Decomvolution/test_cases/Htp,|
parkage herschel ia dataset
o deconoutput ssbFreq e Pebren |3 | [ 5 keforekru rnetaFile : [metadaratxt |
(%) Topic Help S5 History (. Log | £/ Console % 7: Demo_doDecon initOpFile [init_options. txt |
Despurring 159 of 164 — doCamTest.py i o
Pt 160 o 164 deconOpFile 1 [decarvale_nogain.ta |
Despurring 161 of 164 sshoutputFile |detnn0utpuldal |
Despurring 162 of 164
Despurring 163 of 164
Despurring 164 of 164 "Umpu'
IA>>a=htp.get(162) .
rinfo

status SUCCess

progress

5= Outline x =

HIPE GUI frontend (beta) for decon tool
I/O and hooks to view intermediate results, fit

o outline information available Ly Clear | | Accept

[12) Topic Help {E] Histary . Log Tﬁi,‘ Console X

result=storage.select{q)
htp=resu1t[0].getProduct(}
return htp

statistics

TA=>htp=ToadHtp (' ch3oh_3b_1030_resanpled')

See demo Steve Lord this afternoon
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HiFi ICC Level 1 — 2: Standing Waves Removal

Band 1A:

Normalized Intensity

080 093 09 099 loz 135 1.08

I I I I I I I I I
4000 4500 5000 5508 BQ0RO 6530 FO00 F500 BDOO

freauencv [M
before ond oﬁer removol oﬁ@?? MHz wave
T

T

1.02 ]

1.00

0.98 -

Band 1A

0.96 I 1 1 1 1 1

Normalized Intensity

501.5 501.0 500.5 500.0 499.5

Frequency [GHz]
HIFI Pipelines and Data Products

Herschel DP Workshop — ESAC, Madrid, E, 2008 Dec 4 - page 20

*Standing wave removal needed for all HIFI
AOQTs, either as a residual (e.g. chopped/nodded
spectra) or if OFF sky not taken with FSwitch
or LoadChop modes.

*Robust sine wave fitting routine for ISO/SWS
and Spitzer/IRS defringing available in IDL.
Fits multiple sine waves, using Bayesian
statistics. Little user interaction. Contains line
blanking routine.

*Tool being developed in HIPE. May be used
for PACS and SPIRE spectra as well.
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Amplitude

HiFi ICC Level 1 — 2: Standing Waves Removal

HH1 HIFI before and after (red) fringe removal
T T T T

'Fringes'-diagnostic plot --- %2 vs frequency,

with clear minimum (red) 3

H1 HIFI 3

0.0015
0.0010
0.0005
0.0000
—-0.0005
-0.0010
-0.0015

- H ¥
1x1 0. 2x lo. 3% 10. 4% 10. S 596 597 598 599 800
standing wave frequency [cycles per um™'] wavelength

- *Standing waves successfully removed in

gas cell spectra. (residual) standing wave

patterns likely different in space. However,

l.6725x10‘:

b+

1.8720%x107®

1 algorithm very flexible! Initial guesses

4

1.8700%10

easily adjusted.

. *Bands 6+7 non-optical standing waves,

1.6685x10™° 1.8690%x107® 1.8695x107°

0.005 iy¥a s . .
0.000 ’ < S non-sinusoidal. Strength and shape power-
-0.005 .
GOk . dependent. Well reproduced in laboratory
1.8840x10™® 1.8645x10™® 1.8650x10™" 1.88565x10™® 1.8660x10™° 1.8865x10™® 1.6670x107° . ..
wavenumber [jam ] spectra with similar power: remove
empirically.
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Level 1 — 2: Map Making

HIPE - Herschel Interactive Processing Environment —0OXx

©

File Edit Run Window Help

Lo Bg @ . .
 Editor x —af@Tss <\ —a Level 2 pipeline
@ HipeHifiG...skDemo.py | & cubeProduct X frfinalspectrum x, [[FAI

— = = sopicabl produces data

@ extractRegionPixeld
extractsinglePixels

flagSaturatedPixels Cubes Of OTF

@

@

@ importCubeTask
@ |ocalstoreWriter
@
@

S Maps, which can

%% By Category

<

be displayed in
HIPE.

ALL O segment =
1 m

€| extractSi..ISpectrum |

@ extracSi.ISpectrum x

00000000004 | -1.1996 D:57:06.896, -06:52:32.12 | < I rinput

simplecube™ : & cubeProduct

EN v v L
posx |1O

=l Console x posY - |10
T =4 T
IA> plot = splot() ~output
IA> plot.setTitles(finalspectrum)
spectrum & available Variable to be created |spectrum
TA>
finalspectrum @ available Variable to be created |finalspectrum
[*]
N ) s s ", & %ﬁ"%
¢-esa ot @ {CESR:
" %, &

HIFI Pipelines and Data Products RO N % Waterioo
csic &
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MIFLYCCE  Level 1 - 2: Masking Bad Data

Spur list generated by prototype spur detector

Spurious response (‘spurs') in some LO chains observed, arising from strong

harmonics or oscillations in bias circuitry.

Spurs may affect hot/cold calibrations, deconvolution solution, and spectral lines.

Spur detector will be included in pipeline, but user may also flag spectral ranges

HIPE - Herschal Interactive Processing Environment

Different spur types, e.g. up/down type, where spur

HIPE - Herschel Interactive Processing Environment

has moved in frequency between calibration steps

File Eclit Run Windew Help

File Edit_Run Wincow Help

[5 @Hep

7 Editor X

C5 @Hep

HIFI Pipelines and Data Products
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£ Variables % (. Navigator ‘(% Packages (U] (i < » 5-0 o) o@Run Tools x —o]| (%% variables x (2 Navigator ‘(i Packages ()] Clal < » ¥ — O] | ] Editor x 6| @ Run Taols x -0
~ || [#_aecon despurpy # decon reprocessor.ny ® decon preprocessor.py | £ spurTable x [0 el ableWirter ~ || [#_stecon_despurey P decon preprocessory #_clecon preprocessor.py L. spurTable a X 8”‘(“;
R R R R B R———————— mutiply
@ apid ° I subtract
gel n L Obmm.un 8477918 Q ruoar
@ despursigma BabeD © dbase 1 add
© despurThreshold © despursigma | asciTabletiriter
© htp Indlex index__| L0 [MH: IF [MHe amp | width [ Tyne © despurThreshold UL L 10 select
@ loband 755, 4917.91978843... [4.270307...5.0 reshold @ htp s E (G resample
© molecule 755. 4919.05667674... |4.395803...5.0 reshold @ loband! @ divide
0 D““‘"ﬂmﬁ 7" 4920.1935°817... [40.70834..[5.0 reshold © molecule e 3 avg
Table 7 6389.3209:658. . |-0.66039..|7.47006, 1 © poolname o 3 1@ smoon
4 7 6353.51775698... 0.874627...7.46973... IDZ © spurTable
-3 3 5900.16833850... |B.205787..|%. reshol s =
3 7 5903.57606471.. 1312111 % reshol 5
7 7 5904.71359907... [7.154724..5 reshal = ME E
g 7 5905.28235000... |2.960077...5. reshol 08k 3
) 7 7058.34545303... 3.831307... reshol
osE 3
b E
0 lsrnllnnnrllrernl o eIl
oo W0 400 SO S0 GHO 6500 WO 500 0 500
Frequency scale (MHz)
= 5 5
EE Outline X — 0] [(2) Topic Help B History {  Log |  Console x -0 5% Outline x _ o [(7) Tapic Help (& Histary. Log | [/ Console x )
rame [spurTable Despurr-ng 153 of 164 Al pame a Despurring 154 of 164 E
class [TableDataset Despurring 154 of 164 class WbsSpectrumbDataset
package |herschel ia. dataset - Despurring 155 of 164
e Despurring 155 of 164 lpackage herschel.hifi.pipeling. product Despurring 156 of 164
Despurring 156 of 164 o Despurring 157 of 164
Despurr:ng 157 of 164 Despurring 158 of 164
Despurrong 158 of 164 Despurring 159 of 164
gesp\m__ng 123 OE 122 Despurring 160 of 164
DeSP“”_-“g el °f e Despurring 161 of 164
Despurr—“g 00 Of e Despurring 162 of 164
Despurr,ng 63 Of o4 Despurring 163 of 164
eSpurr:ng o Despurring 164 of 164
Despurring 164 of 164 Ths>ahtp, get(162)
IA>> s

10% |
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HiFi ICC Science Analysis Tools

Level 2 data ALL instrument signatures removed. Science analysis tools available for HIFI users:

HIPE has Spectrum Toolbox of Astrolib-like applications for

Conveniently displaying maps, spectral scans: See Russ Shipman presentation tomorrow

Gaussian, polynomial fitting (and more functions), interactively and in scripts

Line intensity and shape fitting (outside HIPE):
* CASSIS http://cassis.cesr.fr/ (might be called within HIPE)

* MASSA http://www.damir.iem.csic.es/mediawiki-1.12.0/index.php/Portada#MASSA
Imaging tool (in HIPE) MADCUBA:
* http://www.damir.iem.csic.es/mediawikil.12.0/index.php/Portada
* Regrid irregularly spaced data (time, position) to a regular grid
* Production monochromatic images, and cube of images.
* Different interpolation methods depending on desired spatial scale:
* Nearest Neighbor (coarse but fast)

* Linear Interpolation with windowing, with selective distance weighting and filtering

N P ) @KL e B s,

Wi a4 .4 H 3

- £ (D) Cesal| ol ol (@) {cesk)

HIFI Pipelines and Data Products , ey Wa%mo ‘@ £ o
;_-.M i k:: -
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http://cassis.cesr.fr/
http://www.damir.iem.csic.es/mediawiki-1.12.0/index.php/Portada#MASSA

HIFI Data Products: ObservationContext

Pipelines produce “ObservationContext”, wrapping products of various pipeline levels,

calibration files and meta data with observing mode, time, pointing, spacecraft velocity etc.:

HIPE - Herschel Interactive Processing Environment

m ObservationContext

another observation...
-~ Summary Information
Instrument hifi
Observation ModeHifiPointModeDBS

Observation ID 268435841
Operational Day -1

name value unit =]
type OBS Product Type Identific
creator somebody Generator of this prod

creationDate|2008-07-14T00:59:2. ..
description |another observation...
instrument_ |hifi

modelName |SIMULATOR_003

Creation date of this o
Name of this product
Instrument attached tq
Model name attached

startDate 2008-07-03T11:32:1... Start date of this prod
endDate 2008-07-03T12:33:3... End date of this prody
obsState CREATED

obsid 268435841

odNumber |-1

obsmode HifiPointModeDBS

obsMode HifiPointM odeDBS Observing mode

Associated Products

quality

- (5
- (™= calibration
- =

logObsContext

] D

=l Console x

APOOOOCO0OOC0OO0C0OQ0QO0CCOC0COCOCOCO0C00C0COCOCO0CC0OCOCQOCCO0CO0OO0QO0CQYO

DECIBELS
ELECTRON

MILLISECO!
MINUTES
obsO
obsid
ONE
PERCENT
plot

plotl
plot2
query
result
SECONDS
shotnoise
Sorting
SPEED_OF_
storage
subbands
Sys
TERAHERT
zbd

HIFI Pipelines and Data Products
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HIPE - Herschel Interactive Processing Environment
—— e ObservationContext
R -
another observation... @ DECIBELS
Summary Information @ ELECTRON
@ GIGAHERT
Meta Data @ H_PLANCK.
Associated Products @ HERTZ
Eb%amed Products © HOURS
S level2 . . @ howverk
442 /TlmehneProduct = s
“- (2 Named Pr. s @ hrs_chwidt
& 1020 @ k
—- = Datasets @ K_BOLTZIM
| L o HNIEERY © KILOHERTZ]
=~ =2 Named Products @ KILOMETE!
¢ (=3 © MEGAHER
P (29 2 © METERS
@ (5 1 @ MICROMET!
@ (%9 @ MICROSEC
+ (% 6 D S @ MILLIMETE
}ﬂ@ 5 ata ets @ MILLISECO
TL@ 4 @ MINUTES
¢ =9 @ obs
L= X:] @ obs0
b (% 1031 @ obsid
@ (9 |level0_S @ ONE
- (58 |evell @ PERCENT
— @ auxiliary @ plot
@ (2 quality @ plotl
,,& calibration @ plot2
> Named Products @ query
?*[B Tsys @ result
@ (% BadPixel @ SECONDS
*- (% WbsFreq C 1 P d @ shotnoise
'%13 HRH a ro UCtS @ Sorting
- (2 Artenuator @ SPEED_OF_
'TL@ Zero @ storage
@ (% FrequencyGroups @ subbands
@ (% |JogObsContext — @ sys
@ TERAHERT
@ zbd
= console x * (=ollr<
1)
Overicogin f““'m"'%%
&S ~jon, {deant
m“"““hl b’ et



H i) lc C HIFI Data Products: TimelineProduct

HIPE - Herschel Interactive Processing Environment
File Edit Run Window Help . 1 d . h
i BHR ) . ) [ ]
T ™Y TimelineProduct 1s the
7 Editor X (o[ vaniantes x\,_ (@] fundamental container of
[" CHUGEEE.WK@E,E obs 1K'E:_: obs.refs[...]. product K—H obsref 41 b ¥ - Spectra and metadata 1n
- Meta Data @ ELECTROMN_CHARGE =] .
None o GIGAHERTZ ObservationContext
« Tahle Data @ H_PLANCE
THleDuiase! i . At level O contains all
Index dataset ype start length @ hoverk . .
0 1 omb [0 2 o hplanck observed spectra in time
1 2 he 2 2 @ hrs_chwicdlth . .
2 sience 4 108 ° k sequence including hot
3 4 comb 112 2 @ K_BOLTZMANN
4 5 he 114 Z @ KILOHERTZ
5 | scence 116 144 eyl ol and cold loads, combs, on
[ 7 comb 260 2 @ MECAHERTZ . .
7 |8 hc 262 2 ® METERS and off Integrations
g Q sCience 264 36 @ MICROMETERS
@ MICEQSECOMNDS
@ MILLIMETERS * At level 1
- @ MILLISECOMDS . .
B || AT TimelineProduct cleaned
@ obs
M Consore =a||® = from calibration data, and
"dataset"]) L only science spectra
LA | . .
D | [Peed - remaining
HIFI Pipelines and Data Products b Ro N 5
csic &
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HIFI Data Products: TimelineProduct

Individual integrations stored in TimelineProduct and user can list and view them in

HIPE in several ways (see presentation by Russ Shipman tomorrow).

Level 0.5 on-source

Level 2

HIPE - Herschel Interactive Processing Environment HIPE - Herschel Interactive Processing Environment
File Edit Run Window Help File Edit Run Window Help
Ok Ame e DD Q@ Sh AT a8 B EDQ@
™ Editor X (=ai [ Editor X (=m)
# CHUGE2E py ‘(& obs ‘(& obs refs].] product | f+ obs.refs(..dataset’] x @ cHuGE2E py (&% obs (i obs.refs|..J.product (H obsrefs]...dataset] (& obs.refs...] product | ++ obs.refs|..dataset] x '\
Observation: 268435841 Observation: 268435841
backend WBS5-H activeband: 2b, . R "
lofrequency. 747.2340, sds_type: science ]nfrl:;;l:::g xg?z?d‘l;f::;f:y;i:?h;nu
400: T T T T T T T T T 40— T T —TTT T T T T T T —TTT T T T
380 £ M 3 ~F T T T T T T T
360 Mfl '\, 3 350 3
340 £ I E E ‘
20 / T s E 30 3
300 £ I‘ E
280 |- ‘l e 25 3
B oo | E E
=1 F f I 20 r —
240 | E =1 L
20 |- = & 50 ]
200 [ E [
180 3 1 | ‘ ‘ E
160 » E \ll
140 | E 05 1 ‘ ‘ 7]
Y S S S IS S H USSP S B S E SR B 1 F I ! L
3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500 00 e N . -
Frequency scale (MHz) | . | \ J J J . l
e 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500
AL 1 2 3 4 bbtype| Chopper |s... |..| buffer packet time dark bbnumber obs time Frequency scale (MHz)
1| | | | [e031 [-6.99988..]8 |.[1 1593776039961182 |[[[59.2355...]1 1593776039961182 | |a
2 6031 |-1.19984..[10 |..]2 1593776051962372 |[[61.1274...[1 1593776051962372 ir . . .
3 MEBNe0:1  -1.19984.. 12 |2 1593776063963562 |[[64.1927...]1 1593776063963562 AL|1[2]|3|4 ...Ifrmon_va... |l||[ nrbytes | cmd_cho... I hot_cold |LOFreque...| LOF_code ’ integrati... || packet ti... |
4 5031 |-6.99988..114 |.|1 1593776075964752 |[(58.8382...|1 1593776075964752 1 o [true [of.[.].3 |-2.85190...[{100.006... [747.2339...[197512,2... |198 [2]1593779... |
5 6031 |-6.99988...[16 |..]1 1593776087965958 |[[61.3336...[1 1593776087965958
r3 021 110004 (10 £l 1602776000067140 164 2662 (1 1E0277600006714Q hd 4 |
] Console x ', =B Console X
| I Console -0 1
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HiFi ICC Conclusions

. HIFI healthy, thermal vacuum (cold LO!) tests ongoing this and next week

. Pipelines in place, have been (and are being) extensively tested against
various simulator and real-instrument data from various campaigns. Much

effort going into level 2 software development.

. Pipelines can be run 'lights out' and interactively, step-by-step by users. User

interaction most needed in level 1 — 2 pipeline.

. See pipeline and deconvolution demos this afternoon.
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Backup slides
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HiFi ICC HIFI Data Interfaces

HIFI ICC data interface definitions HIFI ICC

(P. Roelfsema, HIFI PM) W h ere are U sers 7
i |

Bl 1o "
HIFT-Qbservers’ —

Manual Uplink HIFI Tele Command ICD

AOR/COR .

°c e,
c .,
° .
c e,
.,

HIFI Tele Command ICD |- - .. . .|

HIFI instrument to ground ICD l > Object database — | moc/ —J HIFI
‘ l Satellite Instrument
HIFI Data Frame definition | - . . * . ( 4—-. TMingest 4_) I

Calibration *| HIFI House Keeping TM ICD
HIFI Dp{ object HIFI Science TM ICD
Calibration . R
Analysis . ‘4 HIFI Data Frame definition
Trend : HIFI Trend not formally listed as ICD
Analysis . f products .
e
Analysis N products HIFI DP Use

HIFI data
products

SRON ¥

CsIC

HCSS IA/DP
(HIPE)

HIFI standard data product specification !
Generic Herschel product definition

HIFI Pipelines and Data Products
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HiFT ICC Instrument Subsystems

from
telescope

and 3 up-converter
dB coupler

Band 8 up-converter
3 dB coupler

Instrument Control Unit

«r Conditioning (for FCU only)
Interface

Instrument Controller
Command Interface

o

spacecraft

CDMS

CsIC
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|HiIFi4cE HIFT Layout and Optics

HIFI is aimed at the cool and cold Universe of Molecules (120 species known), neutral

and ionic lines occuring at TeraHerz (10> Hz) frequencies with very high velocity
d}. . . e s~ 4 4 TN “”

4 . Telescope
: Commaon Optics
14 Mixer Beam
. Assembly
Sub-Assemblies ’

M3 in the telescope focal plane

“alibration Source
Assembly
Diplexer
Box
Second-Stage
IF Amplifier Box

7 LO Beams

~ 6l cm

Vertical

Mixar
Herschel Sub-Assembly
Telescope

{7 channels)
2nd-Stage
IF Amplifier
- Box
Telescope Channel Horizental

: o Diplexer / .
Belay Optics 5 plll‘Flng Besmsplitter Mixer
{inc. the Focal Optics (7 channels) Sub-Assembly
Plane Chopper) { 7 channels) (7 Channels)
f 3
C;'EJ?::“ Cg;‘:iéf Local Oscillator
Assembly {7 channels) Beams (7)
e UARECHERG,
£\ %,
! am) {CESR;
=
HIFI Pipelines and Data Products -
@) carsmr
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JWMM Chopper Mechanism

So-called M6 mirror, workhorse of Dual Beam Switching and Load Chop
Observing Modes to

« Equivalently chop the telescope secondary to move the beam on the sky

. Redlrect the mstruments optlcal beam to internal hot (100 K) and cold (10 K)

Chopping of the telescope
beam 2f fived 27 throw, up to
5 Hz.

telescope -

T

slew

-y 2o
A, {CESR;
w yan?” 3, %ﬁ% &
HIFI Pipelines and Data Products -

o | 1P2C GRS
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HIFI on the *“‘sky”

Beams optically re-imaged
(simulating telescope M2) at
SRON.

Beams sizes / waist properties

are nominal.

Mezsured focal plane spots projected aon M3
I I I

Band 2/ combo Band 4/& compbo
L — |

Band &7 compo 1

Z (mm)

e mm— 0.9 mm—m 0.5 rnrn—» 31 mm—m» 29 mm—)r1 7 mm—? 2.4 mm -
A5k _
o (Telescope axis out)
| | | | | |
a0 €0 40 20 D 20
¥ ()
W. Jelle Pt
i | o o seald
. ' h 4 w,ﬁ& COoa | S E;Hdiﬂ;,v Dy %E%—\'?R«*
HIFI Pipelines and Data Products ' Waterloo\ ) {2 mE e -
CsIC ' L. W < @) caism
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HiFi ICC Hand V Polarized Mixer Beams

MSA-H polarisation orientation in FF

Band [ 6x(°) MSA-H | 8x(°) MSA-V
1 82.5 7.5
2 -78.2 11.8
£ 3 -59.8 30.2
£ 4 -15.3 74.7
5 54.8 -35.2
6L 77.5 -12.5
6H -77.0 13.0
-80 -G0 -40 -20 0 20
Y (mm)

MSA-V polarisation orientation in FP ) ) )
20 H and V polarizations are well aligned
orthogonally. Some deviations from

linearity in the optics chain, losses are

=
E 0
N very small.
10
H and V beams are separated on the sky
20 by up to few arcsec; each are acquired
-80 50 40 20 0 20 . o
Y (mm) and combined in the automated pipeline.
W. Jellema

™ Ou, ekmA
Y
s’

L CESR
HIFI Pipelines and Data Products
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Hi F,' , CC FM Spectral Performance Tests with
the gas cell

Gas cell WEBH Obsid = 268448757 opacity = 1000.0 4-frame Median= 0.98 side-band ratio = 1.5005

1EOD 4

9 .BE-01 -
SE-01 +

& BE-01 -
SE-01 ¢
7.5E-01 -
TE-01 +

& .5E-01 +
EE-01 4

Saz ce=ll [1)

BE-01 4

4250 4500 4750 5000 5250 5500 5750 6000 6250 6500  &£750  TO00 TS0 500 TS0 8000
poaitizn [1]

MCCD1 MCCD2 MCCD3 MCCD4 | D. Teyssier et atl.

OCS in the cell, LO is at ~564GHz, picking up simultaneously the J=46-45 and 47-46
transitions in each side-band (OCS has transitions every 12GHz, so it 1s a dual side-band
ratio measurement in one go. In the middle of the IF are all the isotopes and some

vibrational transitions. S/N > 100, Tsys ~ 70K. The apparent side-band ratio = 1.5, but

requires correction for baseline, some knom LO ripple is%g Soeic, Sidebangd ratiods,
RN i tesidetand rwiofp oy
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HIiFicc

Acetonitrile, Methanol

Gas cell WEH Obsid = 208451012 opacity = 1000.0 3-frame Median= 0.89 side-band ratio = 3.5448

% .85E-01
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CH,CN at 765.5GI‘FZ WBS-H
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poeitien [1]

Gas cell WBH Obsid = 268452265 opacity = 1000.0 4-frame Median= 1.00 side-band ratio = 2.7366

1EOD +
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Methanol at 1016

GHz WBS-H

HIFI Pipelines and Data Products
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HIFi-Jcc  so with HRS and WBS

Gas Cell HRH obsid=268455122 bbid=3415-1 time=2007-01-25T18:07:48 frame=18 HotE=4 HotF=4 ColdE=4
ColdF=4 ratio=1.08

T

%_1_15- E;(:):Z 21t il(SS)(S.fS(:}]}IEZ ]}IIRLE;_]}I
Ho1.104

B rmw P 2.4 GHz IF
T 1.00 .

20_95 ( )
E 9904

w0854

o 0._80 4

H 0.75 4

%0_70

M oo.85

§0_60-

@, 0.55 .

3 0500

Z a5l

[y 4a]s} E500 ()1l il T80 TE00 TIE0 B000
IF Frequency [MHz]

Gas cell WEH Obsid = 268455122 opacity = 1000.0 4-frame Median= 0.97 side-band ratio =
20.3910
1.2E00 +
12500 SO2 at|1696.5GHz WBS-H
1E00 1
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GE-0L 1
EE-0L 4
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SS500 5750 6000 6250 500 G750 7000 750 7500 7750 £000
poaition [1] .

7,

L —— e v/\%»“n
/ 2 $ %
SSU “teemi . (4 i CESR:
e cncs e s 92/////////// 7 % ~—_ £

> & , .

[11

Saz cell

(MCCD!l WCCD2 MOCD3 Mochd | igg,a

HIFI Pipelines and Data Products D -\U IN &is Wag@gloo ‘@
CsIC ! A

Herschel DP Workshop — ESAC, Madrid, E, 2008 Dec 4 - page 38 Netherlands Institute for Space Resear‘gfﬂ




HIFI JCC HIPE: Running Pipeline 'Lights Off’

806 X HIPE - Herschel Interactive Processing Environment
[J] Classes
..y E cansole =] "
= = " )
| Editor X ® Deim AnEess [=O]| a© Variables x _ o &8 Tasks x ==
@ hifiPipeline x ﬂ Editor - — @ DoHrsBadChans =l
= . — @ DoHrsCorrsP
5 i/ Herschel Login -~ -
Input &) _ . @ AMGETROMS ~ @ DoHrsCutBancEdges
) m=J Herschel Science Archive - © ASTROMOMICAL_UNITS — @ DoHrsFFT
ObservationCg ) & <none specified > @ chd — @ DoHrsFreg
Instrurments: | | History [ HRS-H [l HRS-Y [ WBS-H [ WBS-% @ CENTIMETERS [ L EEnEeh
@ chsub — @ DoHrsOffsetPow
obisid Log | | @ chsub2 - @ DoHrsPowCorr
= Navigator @ chwidth - @
Database o _g |i|t_fm_3_prop@iccdb.sron.rug.nl | ® cut - e BDEFSQBE?EI
expert... o= Outline © database_proper it
— e packages |fa|se v| 5 -Ppropery — @ DoHrssmooth
Draxs — @ DoHrssubbands
uptoLevelo_5 Tasks |fa|se - | O [BEAHS  © DoHrsSymm
=e ; @ ELECTROM_CHARGE - i
VeI . @ DoHrsincow
uproLeveln |5 15 [ralse ~| © CIGAHERTZ - @ doOffsubtract
(Z) Welcome
@ | © H_PLANCK -~ @ doRefSubtract
reprocessAllLever false i
| | @ HERTZ — @ doWhbsBadPixels
@ HOURS — @ dowhsDark
output
[ ul ‘ @ howerk, — @ doWwhsFreg
b s o il S prepe- v am— Bij] ¢ hpianck 5. 2clawbahioniin
@ hrs_chwidth — @ doWhsScanCaount
@ k -
Console x [’ I @ daWhssubbands
= =Bllle K EOLTZMANN - ® doWhbsZero
TA>> @ KILOHERTZ — @ genericPipeline
@ KILOMETERS — @ [gli =]
@ MECAHERTZ — @ hrsPipeline
@ METERS — @ levellPipeline
@ MICROMETERS — @ |levelZPipeline
@ MICROSECOMDS — @ mkFluxHotCold
@ MILLIMETERS — @ MkHrsBadiChans
® MILLISECONDS — @ mkOffSrmooth
@ MIMNUTES — @ mkwhsBadPixels
@ ONE — @ mkWwbsFluxArten
@ PERCEMT — @ mkWwhsFreg
@ SECON.DS — @ mkwhsZero
® shotnoise = L @ whePineling i
[5:4
i |57

Start automated HIFI pipeline task ('SPG'): window->Show View->HifiPipeline and click on

o e . . . . SN d @gi g“’sﬂu / /,////////% / $
hifiPipeline in Tasks on right pane o AL ¢ esal=) 230 (@)IER
HIFI Pipelines and Data Products P87 Waterioo o e o
. csic & S T - CAISMI
Herschel DP Workshop — ESAC, Madrid, E, 2008 Dec 4 - page 39 Netherlands Institute for Space Research :

»
o

noas®




HIFI ICC  HIPE: Interactive Pipeline

e 60 X| HIPE — Herschel Interactive Processing Environment
File Edit Fun Window Help

=
L

e o Ba®

] Editor = [— o ]| 2% variables = ™ == Tasks = * ==
& whsPipeline > - — @ DoHrsBadChans =]
o — @ DoHrsCorrsP
rinput © chbd e — @ DoHrsCutBandEdged
. o @ CEMTIMETERS
algo : = <none specified = & s — @ DoHrsFFT
T — @ DoHrsFreg
E(E |1030 | g EESL'JStzh — @ DoHrskorm
step - |false vl st Eu;"“" — @ DoHrsOffsetPow
— @ DoHrsPowCorr
obs & —<none specified > g gi\?ase_propenv — @ DoHrsQDCFast
. — @
obsid . [2685 16902 | & DECIBELS P BE:E;ES;UAI
htp™ : = <none specified = g EITECTIEEI.FJiCHMiGE — @ DoHrsSubbands
. At — @ DoHrsSwamim
cal : A
| | = S — @ DoHrsWwindow
palstore : & <nhnone specified = g :E)ETRE — @ dooOffSubtract
db : [in_frm_5 _prop_dew@iccdbl.sron.rug.nl | ® hoverk — @ doRefsubtract
— @ doWwbsBadPixels
output o rr:fslagrﬂ:ridth £ ¢ CIEEERE 2
- — @ dowhbhsFreg
@ .
abs not awvailable “ariable to be created |0bs | - E:pl — @ daoWwbskanlin
o htEZ — @ dowbsScanCount
htp & awailable wariable to be created [hip | @ K — @ dowbsSubbands
— @ dowbsfero
- @ K_BOLT Zk AR - e e
[info @ KILOHERTZ — @ hifiPipeline
2 Etgﬂigﬁ — @ hrsPipeline
& MErEES — @ lewvellPipeline
status: SUCCEess & MICROMETERS — @ levelZPipeline
i — @ mkFluxHotCold
progress: @ MICROSECOMNDS @ MKkHrsBadChans
e - < miormoer
& ML — @ mkWwhsBadPixels
o — @ mkWwhsFluxAiten
Clear || Accept @ OME — @ mkihsFreg
@ PERCEMT -

= Console & x

Spectrometer and generic pipelines can be run separately (not sure if showing this makes sense,

as level 0.5 of the pipeline task shown before does the w&h@ N %%@ Cesa

HIFI Pipelines and Data Products ateri

Waterloo ‘/(_ il
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