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& How to Resolve them with HIPE Tools
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Known Issues

* New Flux Calibration in HIPE 11
* “Cooler Burps”

* Glitches

* Missed Thermistor Signal Jumps

Reference: “SPIRE Data Reduction Guide”

in HIPE (under “Help”) or in:
http://herschel.esac.esa.int/hcss-doc-11.0/load/spire_drg/html/spire_drg.html
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Neptune |

New Flux Calibration in HIPE 11

Né tune 7 L
1 150 nozrrgﬂoam‘f u E r? HE
- Nominal mode o I w
— Re-calibrated using the new , st e | !
ESA4 Neptune model by R. & ° e B 5 —
Moreno. 2 o oomad | 3 f : rign)

: E f 3 E I

« Bright mode 5 % 2l
— Previous calibrations were £ i vl 510] Nogre
based on theoretical 15 (pomi) ; Grigh |
bolometer models. o ; 5t :
— New empirical calibration of o - o ]

097 098 089 1.00 1.01 1.02 0.98 0.99 1.00 1.01 1.02

lineari ty and fl ux usin g f (measured) / f (model) f (measured) / f (model)

ESA4 Neptune mc;del. « Neptune model based on
» Changes: ~1-2%. Moreno 1998.

— If HIPE version of your data L
is earlier than 11.0, you may * Instrumental uncertainties

want to reprocess them 1.5%, absolute flux uncertainty
with the new calibration. ~4% (Bendo et al. 2013 in
press. arXiv:1306.1217)
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Reprocess with new calibration

 Option 1: HSA On-demand Reprocessing (latest calibration):

HSA Science Archive v4.3.1

File View Windows Account Tools Help

© Y i Sw R0 HERSCHEL gesa Y

ﬂopping Basket # — X

Observations ',

[1 Observations]

W Retrieve ' On Demand Reprocessing ',
@ e &N ™ Observation
(= 1342202246 Alpha Cet 03h02m 17.92s  +04d 05' 52.25"

Target Name

& Cxu has Io%;ed inat 7:30:28 PM
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Option 2: Reprocess using ‘user pipeline’ and new cal file (cal_11)

] HIPE 11.0.1 - /Volumes/Seagate/Herschel/hcss/hipe_v11.0.1/scripts/sp
| File Edit fn RElEUGES Scripts Window Tools Help N
| 3
l Y = SA43° ** Photometer Large Map user pipeline "E]
‘| &= Editor x; #* Photometer Small Map user pipeline | =B
i [ ot ’Photomete_pelinq #* Photometer Point Source user pipeline
FAE A A A A A A A - Spectrometer Single Pointing user pipeline koo iip i i i i ge i g g g s s =l
| - # (A) Speciie® Spectrometer Mapping user pipeline or hexadecimal (0Ox) number:
S< # (B) the n4 SPG scripts > brtorers
| Z;. :Z s s | P the maps FITS files:
! = yObsid = enterOBSID
- myDataPool = "Enter Pool name here”
1 = outDir = "/enter/path/here/"
I = F e.qg.
i Fmy Obsid = Ox50001833
I' FmyDataPool = "OD1I17-ScanNGC5315-0x50007 -
i FoutDir = "SUsers/cpearson/jython/I1oca ore/plots/"
' includeTurnaround = False \
i applyExtendedEmissionGains = False .
i useBaselineSubtraction = False The on |y mandatory user inputs
1 useDestriper = True
1 coolerBurpDetection = False
’*':"**************:"**************f*:";":":":":&:"******f**************f***:"J":":":"*:"*:"
#F# Load fn an observation context from your data pool into HIPE:
| Fobs=getObservationmyObsid, usedsa=True, instrument="SPIRE") # from the KH3
I' obs=getObservation(myObsid, pocolName=myDataPool, instrument="SPIRE") # from a pcol
i print
print "Processing observation %i (0x%¥)"%(myObsid, myObsid)
i #:&:‘—:(':(—:6:‘—:6)é:(—:é:‘—:é:‘—:6:‘—:(':‘—:(':(—:‘J‘—:6)é:(—:é:‘—:é:‘—:6:‘—:(':(—:(':(—:‘X—#f*f***f*f:‘—:(':(—###f*f#*#*#*f*####*#f#*#
I' # Calibration Context and Calibration Files
1 . - elevant to ACSS vilil from the local disc:
| »|
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Known Issues

* New Flux Calibration in HIPE 11
» “Cooler Burps”

* Glitches

* Missed Thermistor Signal Jumps
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261- 30" Aug 2013 “Cooler Burp” @

* Every time when SPIRE is switched S

on after a cooler recycle, the first ~6 h i E

sees rapid drifts of the temperature and ' 2 ™ | 3

of the bias voltage. Zoon] W | ;

* It causes abnormal drifts in detector E::j;j_- Y E

timelines, which in turn cause stripes in 232 o ReS|sto:r :

maps observed during the “cooler °*_ voltage | E

burp” period. Mabp size: ~ 8d x 2d ST * i S50 6 7 e 9o G
- ime [hours]

16.5160 After cooler recycle Z

An example of g oo et g €0 o

stripes caused - E

by cooler burp: g o] y

'-E - <€ bias drift ~100-

o 165125 E

SRR “burp” ~ 6h E

« Still uncorrected in the standard (SPG) voltage_,]H(_" 3
pipeline of HIPE 11, but can be it i

corrected using ‘user pipeline’ scripts.
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S Dt P S0 A sy ->2%n2 Reprocess with Cooler-Burp correction @

T'rg Editor x %, User pipeline —5 .

(@ *Photomete...peline.py x\

| »
1

=il i User Selectable Options FHF
= Bl iai g g e
=5 # (A) Specific OBSID in the form of an integer or hexadecimal (0Ox) number:

54 # (B) the name of the data Pool in your Local Store: I

S5 # (C) Specify the output directory for writing the maps FITS files:

S6
574 myObsid = enterOBSID
J 58 ( myDataPool = "Enter Pool name here”
S9 utDir = "/enter/path/here/"
&0 # e.g.
61 #myObsid O0x50001833

"OD117-ScanNGC5315-0x50001833"
"/Users/cpearson/jython/localstore/plots/"

62 #myDataPool
63 #FoutDir

64 #

65 # Additional Options
66 # (D) IncludeTurnaround: Include the scan line turnarounds in the pocessing anal
67 # (E) applyExtendedEmissionGain: Apply the relative gains for each bolometer fo
68 # (F) baselineSubtraction: Subtract a baseline from each scan to avoid stripes
69 # (G) destriper: Determine and remove baselines to achive an optimum fit betwee
70 At least one of the options G or H must be True.
71 # (H) coolerBurpDetection: Search and correct cooler burp recalculating the Tem
72  includeTurnaround = False

72  applyExtendedEmissionGains = False
74  useBaselineSubtraction = False

? 5 - - A

76 Z coolerBurpDetection = True

77 R R R R R R A A A A A R R A A A A A AR AAA AT FAAAAAFAAAFTAAFFAARRRARRAARAAA ||
78 |
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after correction — |
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Known Issues

* New Flux Calibration in HIPE 11
* “Cooler Burps”

* Glitches

* Missed Thermistor Signal Jumps
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- Glitches are
mostly due to
cosmic-rays

- Most of them
are removed by
the deglitchers in
the pipeline.

- However, few
of them may

be missed and
cause artifacts

in final maps.

- Using HIPE
tools, you can find
where 1n the time-
lines the glitches
are & mask them.
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26!- 30t Aug 2013 Allocate glitches with “Bolometer Finder”@

File Edit Run Pipelines Bdgsl&] Window Tools Help
oi~E K PR NGRS EGEEE @ Photometer Astrometry Correction

* Photometer Baseline Removal and Destriper

\___ ™ Photometer Bolometer Finder
otometer Calculate Ephemeris

# Photometer Map Merging

# Photometer Solar Svstem Obiect Motion Correction

Click on a pixel in the PSW map to display signal values
| 709,221 | NaN Jy/beam | 17:41:16.148, +69:00:50.50 |Image v

| Editor x

Position

x=440,y=37.0,Ra=174051.61, Dec =68 57 27 4

l4 B T 17T I 17T I LI I LI I LI | L | L | L | L | L ]
12— -
10~ _
08 1 [~—< PSWF6 1 356
= - 4 | 44 PSWF6 3 355
a.“) N t I. t h ] PSWF6 5 354
0.6 - PSWF6 7 359
L F rue g Inc . PSWJ3 1 286
= r 1 |G—o psWi3 3 285
04 |55 PSWI3 5 284
C 1 |E—8 PSWI3 7 289
02 Ala—a PSWCS 7 430
00 P — -
-02 C 111 I L1l I 1 1 | I 1 1 | I 11 | l 1 1 | I 11 1 I 11 1 I 111 I 111 N
12 14 16 18 20 22 24 26 28 30 3.

Arcseconds from the selected pixel center
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x\!:‘: levell x\h‘: obs.refs["...].product x\h‘: obs.refs["...].product x] - obs x \

O

Browse Product

lE? obs
‘+L (* History

'+L|3 auxiliary

‘ﬂ@ browselmageProduct
'+L dbrowseproduct

f @ calibration

& @ level0

6 (* level0_S

6  levell

& ® level2

6 (® logObsContext

S @ quality
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AOR label:  Calibration_cycle29_1-SPhoto-SmallM-Rep4-DarkSky - 0001
Instrument: SPIRE Obs. ID: 1342211401

Object: Dark Sky Obs. Date: 2010-12-22T11:03:02Z
AOT: Photometer Obs. Mode: Small Map

RA Nominal: 17h40m 12s  Dec. Nominal:  69°0'0"

SPG Version: SPG v10.3.0 Operational Day: 587

+ Meta Data

obs.refs[ "browseProduct”].product

Mask glitches with “Mask Editor” @

right-click on ‘obs’

@
@
@

&4 Open With

dgylidjuriipuelecun
simpleFitsReader
simpleFitsWriter
smooth

© smoothBaseline

/@ Product Viewer

> Send To ¥  Context Viewer
Show contents Level0_S SpireMaskEditor ('S
ﬁ Show methods Levell SpireMaskEditor
o 2 Rename o Observation Viewer
® b % Delete © sourceFitting
e X - @ sourceFlux
@ (?) Help in URM  F1 | @ sourceSubtractor
© d (2) Help in DRM - @ specApplyBrightGain
o frame © specApplyPcalGain
0 levell ~ © specExtendedFluxConversion
O listener ~ © specNonLinearityCorrection
~ © specOptCrossCorrection
~ © specPointFluxConversion
[ : — © SpectrumFitterGUI
il =081l ¢ spiaCalCopyHsa
~ @ spiaCopyHsa
~ © spiaLevel05
~ © spiaLevell
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"==x (1= levell x (i obs.refs["...].product X % obs.refs["...].product X ‘Ci- obs x| % 1342211401: Levell X' [ qpr 3 o

OBSID:D Context:D BBID:la1030008(SpireBbScanLine) VV 7 :E Number of samples:D

~Spire Mask Bits |V -Mask Bit Operatio
scan # ) -
16 VoltageBelowK3 click on this
17 NoRespData
18 TsignalHdv

> (m|o
> [H|o
> [H|o

Master

InvalidTime

Adclatch
chate Show/Edit

> [0 Truncated 19 BsmChopOol
(o 20 BsmJiggOol o
> [WINJA TBD 21 JumpThermistorsDarksSignal

O [H[N/A TBD

Dead

22 NoThermistorAvailable Unset All

23 NonNominalVelocity

0
1
2
3
4 UncorrectedTruncation
5
6
7
8
9

> [mjo Noisy 24 NoDarkChannelAvailable Invert All

NotChoppedToSky 25 TBD
26 TBD
27 TBD
28 TBD

13 GlitchL2Detected 29 TBD cancel |
> (Mo 14 GlitchL2NotRemoved > [M[N/A 30 TBD

C)li]o 15 Slow C}Ii|N/A 31 TBD Save |

Exit |

Selectors
Sample: |Oth
|| |
page b
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p 4 TablePlotter
=L = é
(5, 1.5) 2. draw a box using curser
3. click on ﬁus i Display Style—————|
tolclose | | i, [[Marked.. v | —
0= |1 lin [VCROSS W [
C ~Navigation
08 '
- - I t ><
= C . .
S 06 missed glitch - | Fast| m— | 37
U C
‘z 04 — l I ._l_.
02 - ~Selections
T Hide Unhide O
0.0 :— Excl, Seled | Unhide All
E Current Col
.2 :_ Extract |
-O ‘4 'i—j 11 I | | I | | I | | I | | I | | | | I | l | | I | I | I | I | I | .| I | I | I | | | 1 '—g*i@.k)ton_thls
2 0 2 4 6 8 10 12 14 16 18 20 2 24 T Overlay
sapeTineTA Do
x-axis: [] Date/Time [v] -offset [sampleTime [v| | 1== y-axis: [] Date/Time [ -offset %
Rl i) ] |
10.0.083
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)?ﬂk‘: levell x %% obs.refs["...].product X ‘% obs.refs["...].product X ‘5% obs XTGE‘: 1342211401: Levell x\ [4» &

OBSID{|| Context{| BBID:a1030008(SpireBbScanLine) ¥ [[7/—=— Number of samples]

~Spire Mask Bits

0 Master 16
1 InvalidTime 17
2 Adclatch 18
3 Truncated 19
4 UncorrectedTruncation 20
S TBD 21
6 TBD 22
7 Dead 23
8 Noisy 24
NotChoppedToSky 25

O [H[N/A 26

O [M|N/A 27

28

13 GlitchL2Detected 29
14 GlitchL2NotRemoved 30
Slow 31

1 more glitch count

VoltageBelowK3
NoRespData

TsignalHdv

BsmChopOol

BsmJiggOol
JumpThermistorsDarksSignal
NoThermistorAvailable
NonNominalVelocity
NoDarkChannelAvailable
TBD

TBD

TBD

TBD

TBD

TBD

~Mask Bit Operatio

Show/Edit

Set All

Unset All

Invert All

Cancel |

TBD

—

Save |

click-on-this-to

Selectors

Channel: |PSWC8 v

|108

Sample: |0th
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Mask glitches with “Mask Editor” @
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Known Issues

* New Flux Calibration in HIPE 11
» Cooler Burps

* Glitches

* Missed Thermistor Signal Jumps
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26"- 30 Aug 2013 Thermistor Signal Jump @

» Sudden spontaneous jump in a thermistor timeline.

» The average frequency is ~ 1/day.

« Effect: The pipeline uses thermistor timelines in the correction for detector signal
drift due to temperature drift. A thermistor “jump” affects this correction, introducing
artificial stripes in the final map.

S0000E42_A1030007_PLWT?2

0.0087668 | | | | | |

0.0087666 [— -

0.0087664 [— — w A

0.0087662 [ - Stripe caused |
= 0.0087660 |- / Jump 4 by the jump & J_
&0.0087658 - — Wi ke A %:

0.0087656 [— — < e e
% 0.0087654 [— - o : ! } J-L“?"T‘k'
> 0.0087652 |- . -

0.0087650 [— -

0.0087648 [— .

0.0087646 [— —

000876445 cl) 1|o 2|o 3|o 4|o 5|0 elo 70

time since scan start [s]

* The automatic thermistor jump detector in the pipeline has a failure rate of ~ 3%.
* If you see a broad stripe such as that in the example, you need to reprocess the data
(mask the affected thermistor manually using Mask Editor).
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Summary

* The new flux calibration implemented in HIPE 11 causes ~ 1-2 % changes in
the flux measurements obtained using SPIRE Photometer arrays. Currently,
the HIPE version of SPIRE data downloaded from HSA is v10.3. In order to get
the data with the new calibration, one can either do On-Demand Reprocessing
using HSA, or reprocess the data using one of the User Pipeline scripts found
in HIPE 11 and the new SPIRE calibration tree “spire_cal_11" (both HIPE 11
and “spire_cal 11" are provided in this workshop).

 “Cooler Burp” effect is arguably the most serious issue that has remained
uncorrected in SPIRE Photometer data produced by current (HIPE 11)
Standard Pipeline. It can be corrected using User Pipelines. It shall be
corrected automatically in HIPE 12 Standard Pipeline according to the plan.

* The glitches missed by the pipeline degltichers can be identified and
masked interactively using HIPE tools “Bolometer Finder” & “Mask Editor”.

« Map stripes caused by thermistor signal jumps that missed by the Thermistor
Jump Detector in the standard pipeline can be corrected by reprocessing the

data using User Pipelines with the affected thermistor masked using
“Mask Editor”.
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