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HiFi IcC .
Outline

e Goal of Spectral Tools
— Why develop common tools
— Guidelines for functionality/requirements
— Answering user scenario:. our requirements
« Spectral Display: The SpectrumExplorer
— What is it and what does it do
— Selections: choosing which spectrum to view
— Displaying options of the explorer.
o Sample of spectral manipulation tools
— Selecting, arithmetic operations, statistics on spectra

 An example of JCMT data
e Current status and future directions
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Hifijcc Commonality Among Herschel
Instruments

o All three Herschel instruments produce spectra

e Goal is to build a foundation for displaying and manipulating
spectra which can be extended by each instrument for its own
use.

» Display and Inspection of Herschel Spectra
* Tools operating between spectra
— Arithmetic operations: addition/subtraction/multiplication/division
— Selecting groups of spectra for further analysis
e Tools on a specific spectrum
— Statistics (Average, Standard Deviation, Moments)
— Selecting spectral regions of interest
— Masking regions
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-
nhice Why a Spectral Tool Box?

* Herschel spectra from any instrument have a large overlap in
requirements
— Display
— Spectrum manipulation (co-adding, statistics, etc.)
— Simple explorations (line and feature fitting, integration under the
line, etc.)
* Provide a common approach
— Easier to learn one system than three
— Improve stability of software
* Instrument specifics are extensions of common functionality.
— Differences in Header information to be displayed

— Differences in what is displayed (for example: HIFI upper or lower
sideband)

— Differences in manipulation (example averaging) tools
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fifiicc End User Scenarios: Line Observation

* Requirements beyond functionality
— Identify how the DP software will be used:
— Flow of use

 One example: Line Observations

— Retrieval from archive (HSA Access in HIPE)
* levels 0, 0.5, 1 and 2 and auxiliary satellite data

— Inspection of Data (Spectrum Explorer in HIPE)
* Pipeline results (at all levels).
* Report on quality of automated processing.

— Processing of Data (Instrument Pipelines in HIPE)
* Pipelines starting at any level.
» Performing pipeline steps “by hand”.

— Deeper “playing” with Spectra (Spectral Tools in HIPE)
« Statistics/smoothing/spectral feature measurements
» Measurements spectral features, line identification

— Saving: Plots, Processed Data, Scripts (Basic HIPE facmtles)

DP Workshop S RON % q |ﬂ

4/5 December 2008 - page 5 CSIC

Netherlands Institute for Space Research




Hifiijcc Display Spectra: SpectrumEXxplorer
 HIPE becomes the Spectral Toolbox when spectra are present
» Activated by ALL Herschel spectral data types
» Configurable for instrument specifics
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HIPE - Herschel Interactive Processing Environmen.
_o)[2%- x\ o
@ apid £ By Categor
oy ® apids
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© obsid
backend: WBS-H, activeband: 1b, @ obsids
afrequency: 627.9998 sds_type: chop © plot
@ gstring
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Zooming, paﬁing,
region and data point
selection and masking
abilities
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> Thk=storage.select(MetaQuery(HiFiTimeTineProduct, p™,qstring))
> wbs=(1nk[0].product).get(4)

> plot = splot()

> plot.setTitles(wbs)
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« Simple néigation
through spectra
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Hifijcc  Display Spectra: SpectrumExplorer
 HIPE becomes the Spectral Toolbox when spectra are present
» Activated by ALL Herschel spectral data types
» Configurable for instrument specifics

[ Editor % [
# _arithmeticstest.py. whs X \ ‘

- Hra—==~
@ storage
@ sye

@ whs

. ifi.pipeline.pruduct.WbSSth_
L | L | L | o b e b b by | L | %

2011 L L L L L L L L L L
3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500

Displays standard ‘ e
header information 2P G e

Zooming, paﬁing,
region and data point
selection and masking
abilities
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023172. 1 [1560207... [I[21.8084..[28 [1560207

> wbs=(1nk[0].product).get(4)
> plot = splot()
> plot.setTitles(wbs)

« Simple néigation
through spectra
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Hifijcc  Display Spectra: SpectrumExplorer
 HIPE becomes the Spectral Toolbox when spectra are present
» Activated by ALL Herschel spectral data types
» Configurable for instrument specifics

BRI 0T (Rt o=t Interactive Processing Environmen o
=ar s B BQ @
et | =N é‘.r? &’ =T =\ oa)[@- %\ (=5
\ - |[Ba
© Applicable
a ° [ By Categol
°

servation: 2685100

Zooming, panning, E :
regionanddatapoint B S

selection and masking M w\ =
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DiS p I ayS Stan d ard IF Frequency (MHz)
header information R EE R D D

2222222

2222222

023172. 1 [1560207... [I[21.8084..[28 [1560207

> 1 k storage.select(MetaQuery(HiFiTimeTineProduct,™p™,qstring))
> wbhs=1nl k[O] p oduct) .get(4)

> plot = splot()

> plot.setTitles(wbs)
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Hifijcc  Display Spectra: SpectrumExplorer
 HIPE becomes the Spectral Toolbox when spectra are present
» Activated by ALL Herschel spectral data types
» Configurable for instrument specifics

e Zooming, panniv/ws

region and data
selection and m:
abilities

servation: 2685100

backend: WES-H, activeband: 1b,
requency, 627.9995, sds_type: cho

:I, 1T 1 T 1 VI,W !,WI _I,,,I ,lw,l T T Iw,| VI I NI“ I ,JWI qu I ,Iu | L
« Displays standard
header information

Ii;i;requ“ency (MI;quu) i o ) ,‘
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2222222 023172 1 1560207 . [[[21.8084 |48 [1560207
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> Thk=storage.select(MetaQuery(HiFiTimeTineProduct, p™,qstring))
> wbs=(1nk[0].product).get(4)

> plot = splot()

> plot.setTitles(wbs)
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HiFi IcC

Display Spectra: SpectrumExplorer

 HIPE becomes the Spectral Toolbox when spectra are present
» Activated by ALL Herschel spectral data types

» Configurable for instrument specifics

Zooming, paﬁﬂng,
region and data point
selection and masking
abilities

Displays standard
header information

* Slmple nawgauuu

Observation: 268510098
ba K nd: WBS-H, activeband: lb

alrequency: B27.6088 5 iy type

i

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

4_F ,
f-'nll L —=== sequenc. .. MJC_Ver hot_cold M]C_Har huffer packet ti...
1 ....4 531783, 0‘) 0036997, |[99.7480... |[0.024172.. |2 1560207,

o A SgagaT 0036997, |[99.7480.. |0.024172. |1 1560207,
3 4576495 |0 0038997, |[99.7397. . |0.024235.. |2 1560207,
4 -4.52239..]1 0036997, |[99.7397. . |0.024235 |1 1560207,
5 461535410 0037060, |[99. 7980, |[0.024298. |2 1560207,
& -4.52239..]1 0036808, |[99.7480... |0.024172. |1 1560207,

through spectra
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HiFi IcC

Manipulation of Spectra:

 Selection tool:

— To identify spectra or
parts of a spectrum
» Spectral attributes

(wavelength range or
instrument attribute)

« Spectral index (for a
spectrum having more
than one piece or
segment)

Provide means to
extract selected data

e Parts for use in next
step

» Parts to be omitted in
next step

DP Workshop
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Selection

L2 HIPE - Herschel Interactive Processing Environment X
File Edit Run Window Help
e LEEEQe@
[# Editor X (=a] . x —_n)ld. x i
© select % - |[EA
= Applicable
Inpu & apid @ add
Spectra ® wbs © apids
© Ink
Segments W— @ obsid
Selection by attribute | Altribute [ Values @ obsids
buffer 1 ) @ plot @ multiply
@ gstring @ replace
@ storage Q.
LtpUf @ sys
= ERwhs e Toth
result not available Variable to be [reate O GEES
== <l @ subtract
. [ By Category
# arfthmeticstest.py | 1+ wbs X
Observation: 268510098
backend: WBS-H, activeband: 1b,
lofrequency: 627.9998, sds_type: chopsc
o] A L B U L WL B B T T 1
Z g
—
Qﬁj‘\\\ll\\\\ll\\‘\ll\\\\Il\\\\
3000 4000 5000 6000 7000 8000 9000
Frequency scale (MHz)
s
AL 12 3 4 Chopper | sequenc.. | MJCVer | hot_cold MJC_Hor buffer | packet 1i dark df_transfer | obs time
1 4 T.036007. (007380 0 02bam 2 1560207... [[[21.1759...[25 1560207 -
2 [MENa-4 52239, 1 0.036997...99.7480... 0.024172../1 %  |1560207... [[[22.2581...]26 1560207...
3 0.036907..109,7397 10 024235 1560207... [[21.8138..36 1560207...
4 MENE-452239.. 1 0.036997...][99.7387... [0.024235..[1 1560207... [[21.7812...[37 1560207
5 4.615394._[0 0.037060...[99.7980... [0.024298..|2 1560207... [[21.1093...[47 1560207
& MENE-452239. 1 0.036808...[99.7480... |0.024172..[1 1560207... [121.8084...|48 1560207...
4.654741..[0 0.036808...[99.7230... [0.024298..]2 1560207... [[22.1393...[57 1560207
I B T a I nn3e7as liaa 7314 lnooasas 1 156007 o0 aava 156000 B
&l Console x [=o]
A> Tnk=storage.select(MetaQuery(HifiTimelineProduct, p",gstring)) -
IA> wbs=(1nk[0].product).get(4)
IA> plot = splot()
IA> plot.setTitles(wbs)
IA> =
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HiFi-jc¢ Manipulation of Spectra:
Selection

e Selection tool:
— To identify spe ® wos
parts of a spect

» Spectral attri

v | Attribute ;
1
(wavelength

instrument ai — _____—é

° Spectral inde Variable to be created(|cold )
spectrum ha =
:: T TT T TT T T 1T UL ‘ T 17T |\ T T T
gig L1l | 1111 | - ‘ L1l | | 111 é

9 & (%

vy attribute

than one piece or
Segment) 3000 4000 5000 GOOO 7000 8000 9000

. Frequency scale (MHz)
— Provide means to
extract selected data

flux

e Parts for use in next 2 2 4 Chopper | sequenc.. | MJC_Ver hot_cold M]C_Hor buffer
4 FRErTe uﬁ LN A E)
step al-452239. 1 0.036997.../[99.7480... [0.024172..[1
» Parts to be omitted in III* 7E$E5mai 0.036997 .99 0024235~
NN -452239..01 0.036997.[[99.7397... [0.024235._.[1
next step | | [4.615394.[0 0.037060...|[99.7980... [0.024298.. 2 o
-452239..1 0.036808...[99.7480... [0.024172...[1 ——
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HiFi IcC

Selection Results

e Selection from GUI or Command line:

GUI interactions are captured in

command line syntax for later reuse.

Resulting “cold” spectra

€ HIPE - Herschel Interactive Processing Environment —BX
File Edit Run Window Help
GUI and Comman " trroae
[ Editor X
© HIPE - Herschel Interactive Processing Environment — =%/ (@ anmmeticstestpy C wos ﬁ-r cold x\
File Edit Run Window Help
S
i Erx®mBEQ@ .
et = =a) @ x\[a Observatior: 268510098
@ select x Al .
o B:ﬂ backend: WBS-H, activeband: 1b, @ obsid
S Ocis °a lofrequency: 627.9998, sds_type: chopsc © obsids
° @ plot
Segments © <nane specified> o
Selection by atribute ~] Artribute Values ° 100 Crorrr L LA Y L L LN T T T T T ] @ plotl
ﬁ ° E q © qgstring
° C 3 ® selection
n 8 90— - o selectionl o statst
° F b @ storage @ subtract
e e Varlable o be created [cald ] : E ] . o ot
© subtract 80 7 B TEETY
[ by Category r b O Cim
@ 70— —
= C J
X = £ ]
e H g 60 — -
[ 0% v\ S F 1
progress C |
50 — —
40 - -
Clear | [ Accept c J
7 artmeticstestpy | T+ whs x 30 E =
| ‘ o b b b b e ]
3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500
ALL 1 2 3 4 Chopper | sequenc. MJC_Ver hot_cold MJC_Hor buffer packet ti. dark. If_transfer | obs time
1 7531785 ] 5.036957..[35.7480.. [0:024 173 .5 Se0307 . [21. 17552 TS5007 J IF Frequency (MHz)
2 WEEN-452239..]1 0.036997..[[99.7480... [0.024172. [1 1560207... [[[22.2581...]2 1560207.
3 | [4.576495..0 0.036997...[(99.7357... [0.024235...12 1560207... [121.8138...3 1560207,
EN| | | | EERFFEOMN 0.036997...195.7357...0.024: 1 1560207.. 1217812 1560207 -
¥
= Console x —a AL 1 2 3 4f chopper §, MC.Ver | hotcold [ MJCHor [packetti. [ dark [ df.iransfer| obstime
TA> pTot = splot() = 1 ] 036997...[99.7480... [0.024172...|1560207... [[[22.2581...|26 1560207 -
IA> plot, + 036997...|[99.7397... |0.024235..|1560207, |El 7812, 37 1560207,
ections.models.DiscretevValueSelectionModel ( 036808...[99.7480... |0.024172..[1560207... |[[21.8084...]48 1560207,
026745...[99.7314... 0.024298...[1560207... [[[20.9979..58 1560207
— 037060 1997397 0024798 (1560007 1127 4524 IR 156070 =
X 7
El console x NS )

DP Workshop
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TA> selectionl =
TA> plotl = splot()

IA>

IA> plotl.setTitles(cold)

herschel.ia.toolbox.spectrum.selections.models.DiscretevValueSelectionModel ( "buffer”, [1] )




HiFi IcC .
Selection Results

« GUI interactions are captured in
command line for later reuse.

Resulting “cold” spectra

€ HIPE - Herschel Interactive Processing Environment —BX
File Edit Run Window Help

GUI Dialog and Command

[ Editor X (=g &
HIPE - Herschel Interactive Processing Environment @ arithmeticstest WWJ& cold x\
Flle_Edt_Run Window Help
» LEEEDQ@ — )
e = = EmR e - o e Observation; 268510098
e x (]
© s I S Bﬁlwfme backend; WBS-H, activeband: 1b, o
specra o wbe apias o lofrequency: £27.9998, sds_type: chopsc o obsids
=ik by attribute ~] Attribute Values S‘S 100:\ T 1 LN L I B B L T T 11 T T T T T T T \: zg\:‘t’;g
© plot C ] i
: cEm %0/~ I | i
esult not avaiiable Variable to be cremed [cog ] ‘  Soectent E ] : 2‘;’“5 ?vsclgz!g‘u:y
382 Lo 3 e 8oL N A
@ 70 ;— —;
[ E‘ g a 3
= ) E 1
progress: | o ] O sof E
40 E— _E
[“ciear | [(Accept | £ ]
® aritnmaticstestpy ) T+ whs x 30 E =
. , ‘ o b b b b e ]
3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500
.A} p'| ot = sp] ot () IF Frequency (MHz)
) nocold | MJC_Hor | packet ti. | dark | df_transfer | obs time ‘
R . 7480 |0.024172. 1560207 [[[22.2581 |26 1560207, B
— 7397...0.024235.. [1560207... |[[21.7812...37 1560207,
ection = herschel.ia.toolbox.spectrum e s B e Sy
n i< vrllaepe s e 2 -
uffer", [1] ) =
0 0 -0
; cold = select(ds=nwbs,selection=selection) . . . wree 1] 1P
um.selections.models.DiscretevValueSelectionModel ( "buffer", [1] )
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HiFi IcC

Manipulation: Arithmetics

Spectral Tools provides simple means of adding, subtracting,
multiplying, dividing spectra,

HIPE - Herschel Interactive Processing Environment -3 X
File Edit Run Wincow Help
;fi%‘:k{"?'&@ e EQ@
[¥] Editor x _n)[%. x\ (_o|ld. x\[_ao
'he “hotload” variable was o G e (Frene
© apid By Category
. . . Observation: 268510098 Observation: 268510098 Q.
Cre ated I n a Ve ry S I I I l I I ar Way Dbackend: WBS-H, activeband: 1b, backend: WES-H, activeband: 1b,
lofrequency, 627.9998, sds_type: chopsc lofrequency: 627.9998, sds_type: chopsc o K
. @ obsid
aS the “Coldload” M Oal IS 100 g 200 [T T T T © absids
E 3 C ] @ plot
" y g 90 = L i @ plotl
. E B = B © phot2
80 = 150 — | © plot3
e ratio o1 not to Co : : : 1 |l
s 0 — 2 L 4 © gstring
E E = B g @ selection
g 60 — = 100 — — © selectionl
o E = o C | @ selection2
HIPE - Herschel Interactive Processing Environment U S50F — @] L il © selection3
File Edt_Run Wndow Help E E + B @ selectiond
3 40 - 50— - © selections
30 E E E ] @ storage
= = - i © sys
2 _artnmetcstest. py ‘fwos {J coldloay vide x — — 205‘ T T T Ol b b by by @ s
Calkulation Mods Paiwie =] © apids 2000 4000 6000 8000 10000 3000 4000 5000 6000 7000 8000 9000
su O iz ® codioad E"t‘d IF Frequency (MHz) [F Frequency (MHz)
s ) e e () S orsi
S 5 by
@ plot i
output ° g}gg AL 1 opper |\ MJC_Ver | hot_cold | MJC_Hor |packetti C_Hor | packet ti d
result ot available Yariable to be rezted [raio g | ‘ ©asrin| (| 1 4036997 7480...0.024172.[1560207 | 72 [1560207 |
N —_ bovent || IFI | 0§36997...[99.7397... [0.024235...[156020 5...|1560207
© setect| (|2 0.b36808 7480... [0.024172...[156020 560207
\ / o setect| (72 0.§36745..]199.7314... [0.0 .[156020 550207
| | 0.§37060..((29.7397... [0.0 56020 560207
ows |76 M 4 oP 4...[98.7480... [0.0 .[156020 09...[1560207.
7l 4.0, 2 7147... 0.0 56020 98..[1560207.
| EM 1...]99.7397... [0.024172...|156020 0! 560207,
fanknown = El | 4 45 7397...0.024109...|156020 72...[1560207
status o |l 9./0.036808...99.7357... [0.024046...| 1560207 w| 72..[1560207... 1201}
Bl (B : 5
progress: [ 3 ]
El console x [=n]
IA> plot3 = splot() -
IA> plot3.setTitles(coldload)
IA> plotd = splot()
[Giear | [ oot | TA> plotd.setTitles(hotload)
IA> -
[5 Consote x [—o)
AR pTUTI = SPTOT - s
IA> plotl.setTitles(coldload) .%
plot2 = splot() 1Y
pq otZ.setT'_‘i t1 ?i(hot'load) rro— @ " «3“
plot3 = splot B s pau, 54
plot3.setTitlesChotload) Waloo (_.
@) carsmi




-
nHec Manipulation: Arithmetics - 2

 Some mathematical operations are directly defined for spectra:
e +,-/,and*
 Example: the previous division can be simply written as

— ratio = hotload/coldload (where hot load and cold load are the
spectrum variables). Note that ratio is still a “spectrum variable”

< HIPE - Herschel Interactive Processing Environment — T x
File Edit Run Window Help

3
[#] Editor x [=o][22.. x
@ arithmeticstest.py ot wbs ot cold ot whs T coldioad |-+ ratie x

& apid

: @ apids
Observation: 268510098 o coa
© coldioad

backend: WB3-H, activeband: 1b, @ hotload
lofrequency: 627.9998, sds_type: chopsc @ Ink
& obsid
2.4\\|\|\|||\\\‘|\||‘|\\\‘||||‘|\\|\|\|||\|\|\| © obsids
© plot
@ plotl
@ plot2
@ plot3
o plot4

1o gsring
°

M@ selectio
Gt

@ selection2

hot/cold ratio

@ selection3
@ selection4
1.2 © selections
@ storage
@ sys
1.0 @ wbs
0.8 Ll C N RPN U U R I R R
3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500
IF Frequency (MHz)
Chopp MjC_Ver hot_cold M)C_Hor | packetti.. | dark. df _transfs obs time
531783...|10.036997. 7480, 0.024172 560207 |[[ 759...|125 560207
5765495...|0.0369397 7397 0.024235 560207 |[[ 138...|36 560207
£15394...|0.037060. 7980 0.02429 560207 |[[ E) 47 560207
654741 0.026808. 72320 0.02429: 560207 |[[ 9 57 560207
694524 0.02 706 7730 0.0 7 560207 |[[ 7 67 560207
73B8799...|0.026808... .7214... |0.0. 09...[1560207... |[[ . 26...[77 560207..
777699...|0.03712 7480. 0.0, 9! 560207 |[[ =] 87 560207
B817045...|0.02568 7314 0.0 0 560207 ILL; 322 97 560207

DP WOkahOp TA> p'ItS.set'i 'I es(ratio)
LA
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HiFi IcC

Spectral Statistics

 Predefined functions:
— Average, Standard deviation, Median, Upper lower quartiles
— If others are needed these can be included

» Create averages of selected parts of “ratio” spectrum

<® HIPE - Herschel Interactive Processing Environment —mx ¢ HIPE - Herschel Interactive Processing Environment; —aXx
File Edit Run Window Help File Edit Run Window Help
- LEEEQ@ h Ao+ e s Eae
7 Editor x 2va. x\ [ofelTa. ¥\ [  Editor X
# _arithmeticstest. py G whs ‘Gt coldioad “Cf- hotload "G ratio | @ ava x - lowave < EB:‘AWWE @ _arthmeticstest.py cF wbs o colaioad (F otioad T ratio (@ avg | 1+ tewave x
P @ apid @ add By Category
© apids ® asciTableWrit A o apios
spectra © raio o coldiosd o Observation: 268510098 O
Calculation Mocle [Include Flags and weighs ~] © notload ° ) o hotload
o Ik o ex backend; WBS-H, activeband; 1b, O i
SHEMES anaaanity © lowave ° lofrequency: 627.9993, sds_type: chopsc o lowave
Selection by attribute interval ~ | Attribute @ - © obsid ® © obsid
u | B o obsids o 1,000 [ T T T T T g o onsids
Lower Bound 45 ® plot ° L ] o plot
© plor ° E ] o plotl
Upper Bound 5 © plot10 ° 0,995 & B o plot1o
e © plor2 s -9 ] o ploi2
\W‘E '\ @ plot3 [# By Category C | © plot2
® plot4 L - @ plot4,
Per Gi
er Group O © plos 0.990 — — o plots
& plots % E E o pios
p o s f 1l o
resut ® available Variable o be§reated [lowave O G S~ 0085 3 Q e
© ploto 985 - ] o plots
© astring F 1 o gstring
© ratio L ] o ratio
© ratio_again 0.980 — - © ratio_again
© selection r 1 o selection
© selectionl £ ] © selectionl
Z z:::;z:::i 0.975 L1 1 1 Lo v b b v b v b L o 1 Z z:::::::s
success =] © selection4 3000 4000 5000 6000 7000 8000 9000 © selectiond
status: ® selectionS @ selection5
= |l|lle storage Frequency scale (MHz) o
° sys
progress © wbs
AL 1234 INATT | rowflag | bitshit | bbnpe | Chopper | nrbytes | sequenc.. | hotcold |Loreque...| LOF code [ integrati.. | buffe;
1 e l256 3 13260 [4.757057...]2 o 1199.7598... (627.99975 |[97761,1... |48 2
Clear || Accept
(][ ] 7 5
I console x (== [ console x T
TOPRST vy I g e i)
IA> lowave = avg(variant="flux-weight-flag-wave",ds=ratio,selection=selection4) IA> Towave = avg(variant="fTlux-weight-flag-wave",ds=ratio,selection=selection4)
IA> selection5 = herschel.ja.toolbox.spectrum.selections.models.IntervalSelectionModel( IA> selection5 = herschel.ia.toolbox.spectrum.selections.models.IntervalSelectionModel(
"Chopper", 4.5, 5.0 ) "Chopper", 4.5, 5.0 )
IA> plotl0 = splot() IA> plot10 = splot()

IA> plotl0.setTitles(lowave) IA> plot10.setTitles(lowave)

TA> IA>
< [ | <
28% 26%
g Sile @)L [ SEEpEel e e - S JE vy & O Lg [SEEPEel ¢ -m >

Eom— oy,
A

@a7SU

LN
j’b(
27
#
9’?{:\:\\)‘9\6‘1

(

s
G &
i i€
et . ot

@) carsmr

o LG &
DP Workshop RO N %2 Waterloo
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HiFi IcC

 Example:

“playing” with your data

JCMT data

Integrations in
separate FITS files

 HIPE provides
FITS reader

* | write data into a
Herschel
Spectrum.

SpectrumExplorer
to view my data

DP Workshop
4/5 December 2008 - page 18

€ HIPE - Herschel Interactive Processing Environment —aX
File Edit Run Window Help
o w s D@e
] Editor x [—a)|fvar. x\ [Co|[e@Tas.. x\ [_g
P testing.py (@ _ReacFitss._.ecllim.py &% 50258 ot 50259 ot sa260 ft saz61 | + 5262 X Ty - m:‘;llph(ahle
3 — @ apid @ add
\ JCMT Observation o i 5
® coldload °
0.75 T I T T T T T T T = @ ;:nng{i °
E B @ Ink ®
0.70 & = @ obsid ®
E E ® obsids ®
0.65 — — @ plot ]
E E © plotl @ smo
0.60 E = @ plotlo @ statistics
E E @ plot2 @ subtract
0.55 = @ plot3 e o
E | 3 @ plot4
0.50 & ’ " — ® plots
- E ‘ [ n" 3 o plote
0.45 I — @ plot?
-¥‘, E ” 1 M' 1’ w E ® plog
0.40 = S @ plotg
[_‘ E :*;9 qstring
0.35 & = am
0.30 & 3
025 3
0.20 E E o selactiont
il - @ selection2
0.15 E 3 @ selection?
0.10 B P B P P P P P L @ selectiond
259.9 260.0 260.1 260.2 260.3 260.4 260.5 260.6|||¢ e
@ sys
Frequency Scale (GHz) 0as
AT
1.
El console % ==
IA> plot9.setTitles(sd261)
IA> plotl0 = splot()
TIA> plotl0.setTitles(sd262)
TA>
| < Iz |
: XS] o M
s a“‘/\mc&E\%
A { ESR:
w % AJ 4
. @ (_‘ ) CAISMI
CAMK
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HIFi je¢ “playing” with your data — clean up

 Clean up the spectra
_ 8258 and 8259 are  S— HIPE® Herschel Interactive Processing Environmen

ohraneHO LErEAQ
unusaple spectra e
(standing waves P e o
and strange mixer 0 AR AR AN A E
behavior)
— Remove constant i
offset from each . no2p
. . - 001 -
emaring wsing | © (NI
Spectral Toolbox o HM N }“WW bl
Maths) — |
004F EN | e
_0‘8.’?9_‘9‘5‘ ‘2‘6(|).OIO ‘2‘60‘0'5' ‘2I6(‘J‘1‘OI ‘2I60|‘1‘5‘ ‘2‘6(|).2IO‘ ‘2‘60‘.2ISI ‘2I6(‘J‘3‘OI ‘2I60|‘3‘5‘ ‘2‘60|‘4‘0‘ I2‘6(|).4I5‘ ‘2‘60‘.5IOI ‘2I60‘55 [13 '.
| Frequency Scale (GHz) B
avg = (s260 + s261 + s262)/3.0_ o
T e
. q ==,
DP Workshop : T e e e e e e e e e e ||
4/5 December 2008 - page 19 Frequency Scale (GHz) ]
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fiftdcc “playing” with your data:
measuring spectral features

« Clear spectral line seen after clean up. _
Setup initial
fitting
. e —— 2 parameters.

File Edit Run Window Help
] Editor x _nj[%e T

[s fitSpectrum x -

.
(] S e e F It ¥ FF avospeam (& avespearumpraa | - fResuts x “_fimasun o[ © fispectum x [ zespcn
Input data: Talfic O ([l
JCMT Observation £ e
Use model: | gaus ~| @ fitResuli
I kY © fitResult2
result and e ‘ . PR \; = R
© fitResult4

@ fitspectru
© ShowFitR
By Category|

@ fitResults
® fitResulte
@ plot

® plotl

@ plotl0
[0 Fix © plotll

@ plotl2

Height of peak:

~Position of peak:  260.p56 [ Fix

Width (sigma)

© plot2

@ plotz

@ plot4

© plots

@ ploté

© plot7

© plog

© plotg

© s258fit

@ s260fit

@ s260flux

@ s261fit

@ s261flux

_0.02 © 52621t
@ s262flux
© sa258

-0.04
PP AR P B I B B o sa258b
259.9 260.0 260.1 260.2 260.3 260.4 260.5 260.6 o
@ sd260
Frequency (GHz) iy
@ sd261

o See final fit S i o

© sd262b
<]|||® stats
© sy

=
260.22 260.24 260.26 260.28

0.02
0.00

Multiple and more
complex fitting is
possible.

has no attribute 'stdev'

aram ete rS IA> print fitResult6.getModeTResult(0).stdDev
[o. 008927852507838632 1. 4,1.37777105466672E-4]
IA> pri UTt6.getModeTResu1t(0) .parameters

25956159351164,260.2558483863611,6.888335183993737E-4]
uncertainties .
TKHETe] +! @-_\ g

A> print fitResult6.getModelResult(0).stdDev
‘ l -“§
DP Workshop b M Waté]oo f‘%

.008927852507838632,1.3777710546625282E-4,1.37777105466672E-4]
Ly, o .
/LERM; o o0 Ec@R%
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HiFi IcC
TBDs and Next Steps

» Herschel Products to be developed

— “SpectralCube” product
* Needed for PACS, SPIRE and HIFI cubes
« Bridge between spectra and cubes

— Results of line fitting will be place into a “LineList” product. This
product is still to be implemented and integrated with Spectral Fitter

— DP plotting module to be upgraded to fully support SpectrumExplorer
» Spectral Fitter to be fully integrated with Spectrum Explorer
« Testing and Verification of user environment

. N

) %g ' @eesa(EE) 85U o '@ (e=r)

DP Workshop RO N Waterlo()l f}% 73 m n\a:"’ o
'if' El" AE E )
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HiFi IcC
Status and Plans

 HIPE is the Spectrum Toolbox

* Functionality available in HIPE:
— Spectral display
— Spectral feature fitting
— Spectral arithmetics
— Spectrum statistics
« Defining/implementing interface between Cubes and Spectra
» User interface for Spectral Tools requires further design and
testing
— Defining how the tools should work together

— Capturing detailed user scenarios and feed back to ensure the
software works smoothly from the user perspective

« Goal: Stable, integrated, well tested and documented
software by end of PV.

DP Workshop b 0 N Ly "f _> 2
& iy rl(? "
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