Hifi Welcome to HIFI Day

* Main goal is to give you a serviceable understanding of how to locate HIFI
observation(s) of your favorite target(s), judge the data quality, and what
to do next with interactive processing steps.

* We will help you do this with demos and hands-on time, preceded by
short presentations.

* We do not tackle topics we consider advanced (taking more than an hour
to demo/explain or required PhD jython scripting knowledge), but if they
come up we will consult with you.

e Plenty of time! Coffee breaks interspersed.
* Webex is running and recording (later edited and posted, TBD).

e After lunch science talk by N. Flagey, “Water Absorption in Galactic
Translucent Clouds: Conditions and History of the Gas Derived from
Herschel/HIFI PRISMAS Observations”

e Quick poll: which OS’s are here? What RAM? HSpot installed?
* Questions?

NHSC

NASA Herschel Science &
waCenter
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Exploiting the Herschel Archive
with HIFI
Aug 26-30 2013

HIFI in the HSA, and
Using HSpot as a Data Reduction Aid

Pat Morris (NHSC)

- page 2



fifi Goals

By now you have probably become grizzled veterans at
using the HSA and the User Interface.

e Just a few more points about HIFI in the archive...

 Then we will play with HSpot as a valuable tool for
schematically visualizing the sidebands and AOR overlays.
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[l OSOAVA Starting at the HSA....

e |t makes sense to first search on your interest area, then go to what you
need to know about the way the data were taken (instrument setup and
performances), the products you are offered, and data (re-)processing.

- == % ]| (==

File View Windows Account Tools Help

f]

merscher o Yo 8 The front panel of the HUI is
simple for target and
coordinate based queries.

Target-based query.

= |

""" adius@ b : . | TIP: verify first that the name can be resolved
by SIMBAD, NED, or target name given by

. | original proposer; on failure to resolve you will

' | get “undesired” query results (a bug).

SPIREPACS |

| 11

The 3 HIFI AOTs, standard modes (non-engineering).

] C o7 ] TIP: The AOTs can be individually (de-)selected.

1l | N . | 2 a

e T e |

| & mpatrick has logged in at 421:23 PM —— esa:l
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i e AWA Managing Query Results
. | (see slides re HSA and query output by D. Ardila)

FEile View Windows Account Tools Help

T . &
HERSCHEL Gosa 4

For target L1157, 88 HIF

/ [ :Jﬂ 88 Results | @ Page & of4 B Page Size: E.
. : ___= ==:_
same page, up to 100 per gage ¢ e displayed. _ ‘------___.s.w..

Instrument oD Proposal ID

Cheonr 1342244941 L1157 20h 39m 06.19s +68d 02' 21.98" HIFI HifiMappingModeQTF 1,077 OT1_bnisini_1 HIFICO 10-9 - L1157

htonr 1342245337 11157-MM-1 20h 39m 06.20s +68d 02’ 21.98" HIFI HifiPointModeFa#tDBS 1,086 OT2 _cceccare 4 L1157-MM N2H+(11-10)

Phmonr 1342247020 11157-MM-1 20h 39m 06.20s +68d 02’ 21.99" HIFI HifiPointhfdeFastDBS 1,128 OT2 ceeccare 4 L1157-MM HCO+(8-7) |

Therorr 1342246461 v 11157-MM-1 20h 39m 06.20s +68d 02’ 21.99" HIFI HifjPointModeFastDBS 1,100 OT2 _cceccare 4 L1157-MM N2H+(6-5)

htorr 1342245336 o Ml | L1157-MM-1 20h 39m 06.20s +68d 02 22.00" HIFI HifiPointModeFastDBS 1,086 OT2_cceccare 4 L1157-MM HCO+(11-10)

Therorr 1342246499 L 11157-MM-1 20h 39m 06.19s +68d 02’ 21.99" HIA HifiPointModeFggtDBS 1,100 OT2 _cceccare 4 L1157-MM HCO+(12-11)73

E l\g (=] S)Results] @ page |1 “’Q of 4 B> Page Size: E

oo oo+ / S--t

& mpatrick has logged in at 4:21:23 PM ﬂ esa

For searching on column contents, e.g. “CO”, should
be possible with the Find utility.

TIP: Output can be saved in table form, also as a VO
Table that can be viewed in HIPE.

nhsc>

NASA Herschel Science
wa Center
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Fifi More Advanced Searching

* At this time (version 4.3.1) advanced, and still some basic, searching is
limited with the HUI.

* Example: What excited CO (J, > 8) has been observed around 10 of my
most favorite AGB stars?

1. Alist of obsids can be loaded into the HUI.

2. Observed sky frequency range, the tuned instrument frequency,
species names or rest frequecies cannot be searched. Query should
proceed on the obsid list.

3. Similarly, in the output, neither sky frequency nor tuned frequency are
present. There are 3 options:

1. Save the output to a table, and search for strings like “CO” the AOR
labels. This is unreliable since the AOR labels have been“free-form”,
at the discretion of the original proposers, sometimes unrevealing.

2. Open the Browse Product images (jpgs) if they are present, and check
for coverage of the observed frequency ranges over the transitions of
interest, taking redshift into account if needed.

3. Dave Shupe’s mining script - not ready for prime time.
- page 6 HlFll C C .
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il Using HSpot

 HSpot is a valuable tool to have open on your
desktop alongside HIPE sessions with HIFI.

1. The Frequency Editor.
2. Visualizing AORs

Will use a mapping example, however this is
generally recommended to check even fixed
beam observations to see the environment and
in particular where the OFFs are placed.
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lrlwﬁwr.;i;zm ;'A‘ PPN CRL618 (5 different obsids shown)

9
e Note broad profiles and lines from both sidebands

|IUIII|I‘ Ii.: h A

s fall in which sideband?

2rp 108

HL=E (GHz)

1089 TIm e IO 1103
Ty LK) 6594 BEG 692 691

this target.
2 options:

-Search spectral line databases (JPL, CDMS, ...) over USB & LSB freq.

ranges, here 1099 — 1103 and 1111 — 1115 GHz, if you have a good idea of
what species will be present. Searching all possibilities over 8 GHz gives
huge output.

d -Visualize with the HIFI Frequency Editor in HSpot.




i HIFI Frequency Editor

o FrequencyEditor . T e

Frequency Editor
Lower Sideband LO Frequency 1,107.058 Upper Sideband
IF 5.63 '
IF 6.36
o on . o . .
mo y Visualizing Speetral Lines in the
........ govoanosagalatibdbegdloasaoagonassollobgusnasaoaalisassaasagaoaasonaagoasanscnagesaosoasaguassadioagonaliosodbgaoaosasaagoathoasaogasalbosangaanoadhe ] )
1101.06Hz 1103.06Hz 1105.06Hz 1107.0GHz 1109.0GHz 1111.0GHz 1113.0GHz 11151
n HIFI Sidebands with HSpot
1054 1064 1074 1084 1094 1104
Local Oscilator Frequency (GHz) SDP_HStars-Set07e - CRLGIB (13421 91653)
Redshift Reset ot B4 = 4842 1104
Redshift |-0.000073 s was -t e
Frequency Selection g i .
Type Line Transition up... Observed (GHz) Rest (GHz) oo I' iy A
WBS vI[H20 | -Ho Lines- x| [¥] [L112.623 1,112.541 g g ’ g ™ 1
HRS 1 /]| H20 « | -Ho Lines- ~| [] |1,101.104 1,101.113 2 W E J
HRS 2 /|[Hz0 ~[111-000 ~| [v] |1,113.186 1,113.104 il T g ! 1 1
Download HSpot from

Warning messages fip://fip.sciops.esa.int/pub/hspot/HSpot download.html

0K | Cancel !

I — —_———

Video tutorial on the workshop wiki.
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Hifi-

e Let’s retrieve the mapping AOR corresponding to the
observation we will demo later today.

Edit Targets Observation Tools Calibration Images Lines Owverlays Options Window Help

[ Read AOR(s) and Target(s).. Ctrl+R

E Save AOR(s) and Target(s)... Ctrl+S = | =
Read Fixed Single target list...
Read Moving Single target list... n ReqUEStS (AORS)

[nstn.lment" Mode Information || Duration H Stat|| on |E‘3

Save target visibility windows ... -
Save Current Plotted Image as FITS file... | 52 |

View Accepted Proposal

‘ If this goes correctly,
View Accepted Proposal | ff\ccepted P.ropt};(lName:-KPGTﬁev:dLshlfl you Wi” get a pop_up
= o Ca ] Com ;

: with the proposal
abstract and a button

to “View AORS”

Save Current Plotted Image & Overlays to JPEG, GIF, BMP, or PNG...

-

I Observations

Target: None Specified ‘ Total Duration (hirs): 0.0]

\ NASA Herschel Science
wa Center
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[T

* Now follow the rest of the video tutorial to open
the frequency editor and expand your spectral
line list.
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il AOR visualization — importing images

= - - E - 1
@ Herschel Observation Planning Tool - OT2 Call Phase 2 version . =all(=]

File Edit Targets Observation Tools Calibration |Images| Lines Overlays Options Window Help
EE'°‘®@@|@®%| ISSA/IRIS Image...
[ Observations 2MASS Image... —
MSX Image...
At {MSK Survey A C D, E images |[quests (AORs)
[ Label [ 1T s viewimage. | |.T1 6 [ €] S| Finstru..| Mode Information|pur...s... on/®
le HIFI Map... Mode:fly Band:4b LOF...3271 sc. -

NED Image... R
ISO Archive Image..
NVO Image...

FITS File Image... ]
FITS file from URL...
All Sky Images...

-

Target: W51-mapcenter 7jpe: Fixed Single Total Duration (fis): 0.9

« With our AOR filtered from the full KP set of AORs, we can
import an image from one of the archives to which HSpot has a
connection, or one of your own.

e Select the AOR (to set the target), and we take an MSX image.
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[T Adjusting the image colors

=Base Image =

' Herschel Observation Planning Tool - OT2 Call Phase 2 version

File Edit Targets Observation Tools Calibration Images Lines Owverlays Options Window Help
FHEHS BP0 OER® D
BT

"@ . 0 C%Iour - MSX- A, W51-mapcenter ' X
Q Mouse Control )feta-Left Mouse Button: Drag to adjust bias (horizontally) and contrast (vertically); double-lick to reset.

Currfnt Colour Table
Q Mouse: | ¥
" Shift_I oft Button: Centre the Tmage at noint Coldur Histogram
0 MSX- A, WS51-mapcenter = @_[
G )
% Stretch Type: Linear -

Stretch Range
&
&‘- Lower Percentie: */| |1.00
i Upper Percentile: | 99.00

]
[ use ZScale for bounds
Base Image —
(%)% @ | Bias and Contrast
F Contrast: 1.00 | - |] S
- \ Reset
Bias: |0.50 \J —
[¥] Apply Stretch Immediately

Select new colour table I

Colour Table: |Grey scale - ‘ Use Colour File... | |

Future Colour Table "

[ use as Default Colour Table [| Use as Default Stretch
. ' - || Apply Colour To all Plots || Apply Stretch To all Plots
3 Observations| [ Wsx- o, WS1-mapcenter [ ok ] [ Apply | [ Cancel | [ Heb |
Target: W51-mapcenter 7jpe: Fixed Single Total Duration (hrs): 0.9 E
Existing Praject - KPGT_evandish_1 = Checking For Updates... = NetUp Total ADRs: 1 [ Active: 1 }
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$ Herschel Observation Planning Tool - OT2 Call Phase 2 version

{ cE5 WDV RS

LHp

z

Mouse Control Nfeta-Left Mouse Button: Drag to adjust bias (f
Mouse: v

Lop

z

Shift-Taft Buttan- Centra the Tmage at noint

MSX- A, W51-mapcenter

SOOPEER SO

File Edit Targets Observation Tools Calibration Images Lines |Overlays| Options Window Help

Catalogues from IPAC...
Catalogues From HEASARC
Catalogues From VizieR
Catalogues From AKARI
Catalogues From HROST
Catalogue File ...

Catalogue VOTable file

Crop

Grid...
Distance Tool
Slice Tool
Area Statistics

Mark object on Plot / User created catalogue

Current Fixed Target

g Target...
Image Overlays

Generic Focal Plane...
Herschel Focal Plane

AORs on images...

Ctrl+G
Ctrl+Shift+D

i

ADRs from HROST on imag

Draw current AOR footprints on images

Read AOR Cwverlay Mapping Fe..

Show Exposure Map on current image ...

3 Observations n MSX- A, WS31l-mapcenter

- Target: W51-mapcenter 7)pe: Fixed Single
Existing Project - KPGT_evandish_1 =

Checking For Updates...

Total Duration (frs): 0.9
Total AORs: 1 [ Active: 1
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Target Visibility by Herschel
Target Name: W51-mapcenter

Window opens Window closes Duration Visibility
2009 May 14 13:37... |2009 May 23 13:37... |9.0 limited -~
2009 Sep 11 13:37... |2009 Sep 30 13:37... [19.0 limited
2009 Sep 30 13:37... |2009 Nov 24 13:37... |55.0 ful
2010 Mar 09 13:37:...|2010 May 03 13:37... |55.0 ful
2010 May 03 13:37... |2010 May 23 13:37... |20.0 limited
2010 Sep 11 13:37... |2010 Sep 30 13:37... [19.0 limited -

Select Observation Date

Date: |2013 Sep 20

Time: | 00:00:00

[ oK | [ Cancel | [ Help |

Selecting this will bring
up a visibility selection
window.

Enter 2010 Oct 27,
and “OK”

NASA Herschel Science
- enter
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i AOR over-laid

g 7001 - OT2 Call Phase 2 version N = = . S ]

5WHerschel Observation
il

4 BEO BP0 OE®D|

58

PP

Mouse: hd
Shift-Teft Button Centra the Tmage at noint

Lp

File Edit Targets Observation Tools Calibration Images Lines Owerlays Options Window Help

Mouse Control hfeta-Left Mouse Button: Drag to adjust bias (horizontally) and contrast (vertically); double-click to reset.

MSX- A, W51-mapcenter

SOGPEEE OO

; I&Iﬂl&‘

PSP1_H20 111+

m

OTF Map “ON”

.= OTF Map "OFF”

reference

.
4 I
[ Observations| [ msx- A, WSl-mapcenter|
Targer: Ws1-mapcenter 7ype: Fixed Single Total Duration (frs): 0.9
i Existing Project - KPGT_evandish_1 = Checking For Updates... = Netup Total AORs: 1 / Active: 1
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il More overlaying

—
IWHerschel Observation Planning Toel - OT2 Call Phase 2 version = I

File Edit Targets Observation Tools Calibration Images Lines Overlays Options Window Help

EHOBDVOE®%

Mouse Control \eta-Left Mouse Button: Drag to adjust bias (horizontally) and contrast (vertically): double-click to reset.

Mouse: | ¥
Shift-Left Rutton Centra the Tmage at noint

MSX- A, WS51-mapcenter [ [ S

SOCPEEEDO/IPLPL

m

Opacity

{

Percent Opaque: 83%

Done [ Help | T

1 3

I
& Observations| Bl msx- A, w51-mapcenter|

Target: W51-mapcenter 7jpe: Fixed Single Total Duration (frs): 0.9
Existing Project - KPGT_evandish_1 = Checking For Updates... : Net Up Total AORs: 1 / Active: 1

Tl U ol e e B R |
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This is the 13CO 10-9 map
we will create later today,
exported from HIPE to
FITS, and imported using
the Overlays menu.

The image can be adjusted
for color, opaciity, etc.

Neat! And pretty easy.

Questions?

NASA Herschel Science
s Center
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