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Change Record

ISSUE DATE
Draft 0.1

Version 1.0 06/08/2008
Version 1.1 24/10/2008
Version 1.2 28/11/2008
Version 1.3 27/03/2009

Changes

First Draft

Put into SPIRE document template. Updated to reflect the
calibration products needed for the empirical pipeline and
to include the new uplink calibration files. Updated to
reflect the astronomer AOTSs. Observation Priorities
included in 4.2 and 4.3. Updated observations. Included
parallel mode. Typos. Updated ADs and RDs. Removed
(most) items that belong in the commissioning plan.
Updated section 3.2.1. Updated section 5. Section 6:
Added in Test flowcharts and gantt chart to section 6.
Section 7, partially updated with changes to section 5.
Section 9 written for HGSRR.

Working version, released for ICC Readiness Review.

Made in line with Commissioning Plan (RD1) version 1.
Acronym list.

Updated to AD3 version draft 1.0 (note PV only 2.5
months not 3).

Section 4.1 updated stating back-up modes won’t be
validated unless we find out that we need to use them (and
updated Sections 4.2, 5.1.3, 5.1.15 and 7 accordingly).
Removed downlink table SCalSpecInstModeMask as this
IS not needed.

Added assumption that VMs are checked out and working
properly at the end of ComP.

Added SLW Nominal Settings (5.1.12) and SSW Nominal
Settings (5.1.13) and to table in Section 4.2.

Other updates to table in Section 4.2.

Numerous updates to most calibration table sections
(*uplink*).

Added appendix reference to spreadsheet of observations.

Added in Bruce’s comments.
Updated section 3.2.5
Matt’s comments/corrections/changes. Significant
changes are shown in blue and red (rather than change
bars) and include:

e Updating sections 2.1, 3.1.2, 3.2.3
***0n section 5.1.11***
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Also added the following — preamble to Section 5.

Updates following Jean-Paul’s comments to sections:
3.2.7(2b finished), 5.1.14, 5.1.15, 5.1.16, 5.2.21, 5.2.22,
5.2.23,5.2.27

Added SIAM matrix to end of the uplink section 5.1 and
the pointing calibration observations.

Updated distribution list.

Incorporated new BSM/PCAL measurement (lid closed
measurement) into section 5.2.7

Updated section 5.2.12 on TempDriftCorr following
discussion with Kevin.

Section 3.2.3 scheduling observations responsiblities.
Updates to my notes in the box below.

Comments to self

and things to do Include references to Calibration Responsibles documents
that describe the analysis of the data. Make sure that these
documents are also available from the products page.

Include ref to George’s flux cal doc.
Include reference to Ivan’s dark sky doc.

To be included somewhere appropriate:

Overlaps the fact that we will do — scan map in spire, pacs
and pmode all on the same source (for several different
types of source). Also we will do spectrometer and
photometer observations of these sources using all the
different AOTSs.

Add in detailed beam maps of selected pixels using square
grids.

LCs on Planets for throughput.
New uplink tables for expert PV tests.
Need some more work on absolute calibration.

Load curves on a few pixels for phot and spec on known
sources and PCAL.
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Throughput calibration sources with variable size.
Straylight map (this should be handled by the new
straylight working group)

Thing about using asteroids as modulated sources or
binary stars.

Use Mars for straylight.

Make sure all 1A calibration data is included.
Still to work on the downlink side.

Update the pointing calibrations with the tests as given in
the pointing plan.

Include peak up

Include bright source settings.

Should spectrometer extended sources be validated during
PV? Goal or requirement or neither?

Include serendipity and PCAL (except in noise tests) in all
PV non-standard observations.

List of all the data reduction tasks, when they are, the
duration available and the person responsible.

Update uplink tables following CUS code review

Need to make sure | have all the uplink and other tables. —
Ken/Sunil. Michael/Sunil for Michael’s tables..which
tables have det settings for after being turned on? Multi
level noise tests — where to put them in this doc (should
only be ComP). Thermal Stab (PV only). LCs. Need to
make sure that all tests from Tanya’s flowchart are
somewhere.

Observe photometer cal sources also with the
spectrometer (low res).

Check relevant things with moving and fixed targets.
Noise measurements.

Backgrounds when observing moving targets.

Use scanning planet across array —i.e. through PSF- to get
first k values?

Need to ensure that all relevant prerequisites are covered
by ComPlan (where they aren’t we do PV phase obs in
ComP as fillers of ComP gaps).
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ICC Instrument Control Centre
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INTRODUCTION

This document defines the PV Phase for SPIRE. It does not give the observations carried out
during Commissioning Phase (RD1) or the observations that are needed to be carried out to
check the calibration of SPIRE though routine phase (see RD2).

1.1 Scope

1.2 Structure of Document

This document is the top level PV Phase plan for SPIRE. It starts in section 4 by laying out the
objectives and top level requirements of PV Phase and science demonstration phase. The
working framework is then detailed in section 5. An approach to prioritisation is stated in

section 6. Section 7 then describes how each calibration table will be populated in flight.

1.3 Documents

1.3.1 Applicable Documents

AD1

AD2
AD3

AD4
AD5
ADG6

AD7

Herschel/Planck Commissioning and Performance Verification H-P-1-ASP-TN-1383

Plan
SPIRE Calibration Requirements Document
Herschel Performance Verification Phase Overview (Draft 1.0)

SPIRE Operating Modes

SPIRE Uplink Calibration Data

SPIRE AOTs in HSPOT: Entry of Observations and Return of
Time and Sensitivity Information

SPIRE Pipeline Description

1.3.2 Reference Documents

RD1
RD2
RD3
RD4
RD5

RD6
RD7

RD8
RD9

SPIRE Commissioning Phase Plan

SPIRE Routine Phase Calibration Plan

SPIRE Calibration Observation Definitions

SPIRE Astronomical Calibration Sources for Herschel-SPIRE
Calculation of Important Parameters for SPIRE Scan Map
Observations

Herschel Pointing Calibration Plan — Calibration Plan for
Commissioning and PV Phases

SPIRE FTS Mapping Modes

CREC Command List Specification

SPIRE Spacecraft-Instrument Alignment Matrix (SIAM)

SPIRE-RAL-PRJ-1064
HERSCHEL-HSC-DOC-
1012
SPIRE-RAL-DOC-000320
SPIRE-RAL-DOC-002947
SPIRE-UCF-DOC-002554

SPIRE-RAL-DOC-002437

SPIRE-RAL-PRJ-003018
SPIRE-RAL-DOC-003131
SPIRE-RAL-DOC-000000
SPIRE-UCF-NOT-003016
SPIRE-UCF-NOT-00

HERSCHEL-HSC-DOC-
1139
SPIRE-RAL-NOT-002801
SPIRE-RAL-NOT-002771
SPIRE-RAL-NOT-002881
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2. OBJECTIVES OF PV PHASE AND SCIENCE DEMONSTRATION PHASE

2.1 General Objectives of PV Phase
The main objectives of PV Phase are:

characterisation of in-flight instrument performance and comparison with predictions;
population, with initial values, of all calibration files which require in-flight data;
verification of instrument operating modes;

validation and optimisation of AOTS;

generation of data sets required to update instrument sensitivity estimates.

The main objectives of Science Demonstration Phase are:
o verification of the scientific performance of each AOT, including verification of
instrument sensitivity via observations of faint sources;
e assessment of capabilities of the observatory to carry out, and achieve the scientific
goals of, the approved Key Programmes;
e generation of results for PR purposes.

2.2 SPIRE Requirements

(This section contains the specific requirements on the SPIRE instrument team — to be updated
and expanded in future versions)

To meet these requirements the SPIRE instrument team must:

e Dbe able to execute AOTs during PV Phase with different parameters;

e Dby the end of PV phase, be able to quote first-cut as-measured sensitivities for each
mode and provide information for HSpot updates;

e provide first-cut astronomical/instrument calibration both for uplink and data
processing purposes;

e have an adaptable plan to ensure that PV is used effectively.

3. OPERATIONAL FRAMEWORK/ASSUMPTIONS

3.1 Spacecraft Operations

This section is mainly based on the information provided in the Herschel/Planck
Commissioning and Performance Verification Plan (AD1). Where information is not yet
available assumptions are made and stated here.

3.1.1 Overall Timeline

The overall mission timeline after launch consists of the following phases:

1. Launch and Early Orbit Phase (L — 8 hours to L + 12 days (AD3))
2. Commissioning Phase (L + 0.5 months to L + 1.5 month (AD3))
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a. Decontamination complete, telescope cooldown starts at L + 3 weeks (AD1)
b. Cryo-cover opening at L + one month (AD1) (TBD)
3. PV Phase (from L + 1.5 months, 2.5 months in duration (AD3))
4. Science Demonstration Phase (from L + 4 months, 2.0 months in duration (AD3))
5. Routine Operations Phase (remainder of the mission from L + 6 months)

ADL1 states ‘End of commissioning 1 month after launch with opened cryo-cover’. Therefore it
is assumed that the activity of establishing the focal plane geometry, which is a commissioning
activity and requires the lid to be off, will take place early in the PV Phase. Similarly, some
instrument performance verification activities may be performed with the cryo-cover closed,
i.e. in the Commissioning Phase. However RD3 states “CoP does not end with cryo-cover ejection’

The definition of PV Phase used in this document is the set of activities which meet the
requirements given in Section 2.2 irrespective of the mission phase (time) in which they are
performed. It should be noted that this covers confirmation of instrument performance,
baseline calibration and basic validation/optimisation of AOTs operation and standard data
processing. i.e. it is noted that PV Phase observations may be carried out before the cryo-lid is
opened and that once PV Phase proper starts CoP observations may still be carried out
(although it practice these observations are pre-requisites to PV observations). Note that (from
AD3) we will begin PV Phase scientific operations while still en-route to L2. The expected time to
reach the nominal orbit about L2 is approximately four months (although for all practical purposes, we
are conducting the PV Phase with the spacecraft location and attitude constraints equivalent to those in
its final operational orbit [AD3]).

AD3: By the end of PV Phase the Commissioning of the overall ground segment that started in the
previous phases will be completed and the spacecraft, payload and Ground Segment will be considered
operational. The following major activities are therefore planned during the PV phase:

e the recommendations of the Pointing Calibration Plan [AD 10] as they pertain to the
PV Phase, will be implemented;

e comprehensive initial instrument calibration and basic performance verification as
defined in the ICC PV Phase Plans;

e AOT verification: functional and scientific aspects as defined in the ICC PV Phase
Plans;

o full observatory verification, i.e. verifying that the SGS (with its facilities and teams) is
ready to support the routine scientific operations.

Science Demonstration phase is the phase where the data processing pipelines are verified
and optimised and scientific products and publicity images produced. This demonstrates the
baseline calibration and a reasonably mature data processing pipeline. AD3 lists the
following objectives:

e demonstrate the actual scientific capabilities of the Observatory;

o determine whether the scientific objectives of the mission can be met;
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e generate publicity material for the mission;

3.1.2 Commissioning Phase Outcome

The SPIRE Commissioning Phase Plan is given in RD1. The status at the end of the
Commissioning Phase is assumed to be as follows:

e the instrument successfully functionally tested

e instrument parameters that do not require astronomical observations established (e.g.
we would re-tune the BSM and SMEC during commissioning phase).

e all VMs checked out and be working.

The status of the observatory at the end of Commissioning Phase is assumed to be as follows:

e pointing accuracy good enough for SPIRE PV Phase measurements (To Be Specified
(TBS));

e spacecraft able to slew along a specified axis at a specified rate with good (TBS)
pointing accuracy [update to RD6***];

o straylight performance established (this can only be finally established once the
telescope has reached its operating temperature and the instruments have been
operationally optimised).

3.1.3 Ground Contact

AD1 (on page 17) states ‘During the commissioning, the visibility for both satellites [Herschel
and Planck] is fully 24h/24h using the three available stations (Kourou, New Norcia and
Villafranca (TBC)). Considering shared visibility, each Satellite is in ground contact about 12h
per day (TBC)’. However AD3 states ‘During Commissioning and PV Phases 10 hours of
ground station coverage per day will be available, shared between Herschel and Planck in two
contiguous blocks of five hours. The 5-hour PV Phase DTCP is not obligatory in the sense that
either mission can waive some of that time to recover time in the Science Window. If HSC/ICCs find
that a full 5-hour DTCP is not needed at any point during PV Phase then the shorter Routine Phase
DTCP duration of 3 hours (or even less) could be adopted.’

We assume that SPIRE PV Phase observations will be uploaded for autonomous execution and
so will not require ground contact and that we therefore prefer minimal DTCP periods, as
during DTCP the sky visibility is very restricted. AD3 notes that real-time manual commanding
of the instruments during the PV Phase can have duration of approximately four hours.

3.1.4 Division of Operational Time between the Instruments in PV

The division of operational time between instruments is TBD. For SPIRE a two day rotation
through the three instruments is preferred: i.e. SPIRE operational for two days then non-
operational for four days. This would allow flexibility in planning and scheduling observations
taking into account the results of earlier tests and would maximise the efficiency with respect
to the use of the cooler.
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3.1.5 Telescope Cooldown

This is out of date — see RD1 version 1.3 for the most up to date information.

Figure 3-1 shows the telescope cooldown curve provided by Thales Alenia Space. AD3 says
that at about 3 weeks after launch the cryo-cover will be opened and the telescope decontamination
heaters will be switched off; however AD1 proposes that the cryo-cover be opened 30 days after
launch. For observations performed during the ensuing two weeks the telescope temperature will be
relatively high (100-120 K) compared to its nominal value, and this will be taken into account in
planning and scheduling such observations.. The cooldown starts at L + 3 weeks following a
period during which the telescope is maintained at ~320 K to allow decontamination. From this
plot, at the end of commissioning phase (L + 30 days, also the start of PV phase) the telescope
temperature is at about 125 K. The curve is not given for the end of PV Phase (assumed to be
launch plus 120 days) but it appears from the trend shown that the temperature reached will be
around 90 K and this is adopted as the assumed end of PV Phase temperature for this plan.
AD3 implies that the telescope will not be close to the operational temperature before L + 42 days,
which matches the beginning of the PV Phase around L + 45 days.
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Figure 3-1: Modelled telescope cooldown provided by Thales Alenia Space

SPIRE can not complete the PV Phase activities until the telescope has reached its final
operating temperature with TBS stability.

3.2 SPIRE Operations

3.2.1 Documentation

The governing documents for SPIRE Operations are the SPIRE Calibration Requirements
Document (AD2), the Herschel Performance Verification Phase Plan & Detailed Timeline
(AD3), and the SPIRE Operating Modes document (AD4). This PV Phase Plan document
also needs to be updated if the following documents are updated as they state which calibration
files are needed: SPIRE Pipeline Description (AD5), SPIRE Uplink Calibration Data (AD6),
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SPIRE AOTs in HSPOT: Entry of Observations and Return of Time and Sensitivity
Information (AD7)

The PV Phase Plan then describes how these will be implemented. It should be used in
conjunction with the SPIRE Calibration Observation Definitions (RD3) which gives the
procedures to be carried out and with SPIRE Astronomical Calibration Sources for Herschel-
SPIRE (RD4) which gives the sources to be used for calibration observations.

PV Phase will require flexibility in planning. An initial detailed plan scheduling the
observations is listed in Appendix 1, and this will be maintained and updated regularly
following each daily meeting in the PV Phase.

3.2.2 Assumed Mission Management during Commissioning and PV Phase

During Commissioning Phase, the Herschel-Planck Project is responsible for the planning and
execution of the Spacecraft Commissioning Phase (AD3). At the conclusion of the satellite
Commissioning Phase overall responsibility for the Mission passes from the Project Manager within the
ESA Science Projects Department to the Mission Manager within the ESA Science Operations
Department at ESAC (AD3). Under this arrangement, SPIRE will initially report to a Project-led
planning team, then to the HSC led planning team. It is important the managerial
arrangements during Commissioning and PV Phases are clearly defined and understood by all
parties (see AD3 for more details).

3.2.3 SPIRE Team Management during PV

The SPIRE ICC operational team management structure during PV Phase will be similar to the
ICC development team structure. Overall responsibility is held by the Pl with the ICC Manager
and Instrument Scientist as his deputies, but the day-to-day coordination and planning of PV
Phase activities will be the responsibility of the Calibration Scientist.

The execution of the PV Phase activities will be carried out by the ICC teams under the control
of the ICC Manager.

e The Operations Team will be responsible for: instrument health monitoring; data
retrieval and processing; ensuring the data are available at RAL for use by the other
teams; and delivery of updated calibration information for the Herschel planning and
data processing systems.

e The Data Processing and Software Team will be responsible for validation of the
implementation, operation, and scientific performance of the AOTs

e The Calibration Team will be responsible for: scheduling PV Phase observations and
entering these into the mission planning system; analysing the data and feeding the
results back into the PV Phase planning; producing updated calibration information
both for uplink and downlink purposes; and providing information for updating the
sensitivity estimates.

These teams map on to the currently existing ICC Operations, Software and Calibration teams
respectively and will be led by the team leaders. During commissioning and PV, these teams,
which have overlapping membership, will operate in a highly integrated way.
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3.2.4 Availability of Data

It is assumed that all data from an observation will be available at RAL for ICC use within six
hours of the end of the DTCP (the requirement stated in AD3 is two hours: “During
Commissioning and PV phases ICC@ICC can access the consolidated Science TM not later than 2
hours after the last bit of this data for the consolidation period has been received by the MOC.”).

3.2.5 Locations of People

3.2.5.1 ESOC
It is not expected that any SPIRE ICC staff will be located at ESOC as no real time operation is
required during PV Phase (TBC).
3.2.5.2 ESAC
On the assumption that data will be made available promptly from ESOC to RAL (via ESAC),
we do not envisage SPIRE staff co-location at ESAC over and above the two ESA liaison staff.
3.25.3 RAL
It is currently assumed that all three ICC teams will work one shift per day, seven days per
week, and that all shifts will be in office hours.
All key personnel will normally be co-located at RAL, these include:

e thePlI;

e the existing RAL team, including the ICC manager, the Instrument Scientist, and the
Calibration Scientist;

e the ICC Team Leaders;

e consortium experts who will participate in performance analysis activities (these
include experts from CEA, (SBT and SAP), JPL, IPAC, LAM, Lethbridge and Cardiff)

e ICC members who will be part of the Operations and Calibration teams and who may
participate in data analysis activities (these will include experts from Imperial College,
Lethbridge, CEA, IPAC and Cardiff);

e the ESAC ICSs, who will be co-located at RAL for 60-90% of PV Phase between
them.

Various people who will not be co-located will still be expected to participate in data analysis
and may be able to attend the daily meetings via video link.

3.2.6 Staffing and Meetings

Seven day week working is assumed with individual team members working for 5 of each 7
days.
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3.2.6.1 External Meetings

SPIRE will attend HSC-chaired Ground Segment meetings. It is expected that this will usually
be via telecon or videoconference (preferred) and will require a minimal number of SPIRE
personnel. These meetings include:

e daily schedule/planning meetings: a (de-)briefing meeting at 16:30 CET (TBC); and, at 17:30
CET (TBC), a daily telecon to review the events of the preceding Operational Day and to preview
the events of upcoming days;

e CCBs.

In addition it is expected that at least one scientific review meeting will be held to evaluate the
status of the scientific verification and performance of the satellite.

At the daily (de)-briefing meeting it is expected (AD3) that the ICCs report on their activities in
the preceding shift, noting objectives, outcome, problems experienced, and anomalies observed, and
will provide look-ahead to the planned activities in their area in the following shift. The ICC
representatives will also brief the meeting on the status of their instruments.

3.2.6.2 Internal ICC meetings

A daily SPIRE planning meeting will be held which will be chaired by the PI, Instrument
Scientist or Calibration Scientist, depending on availability. The purposes of this meeting will
be to

e assess current state of instrument (from health checks);
e assess observations carried out with respect to the plan;
e assess data analysis results and implications;

e review planned observations.

A standard agenda will be used to format each meeting. All available SPIRE personnel will be
expected to attend and each team must be represented by either the team leader or a designated
deputy. Minutes will be posted onto the SPIRE twiki page.

We will also hold a data analysis review meeting once every six days (based on the assumed
instrument rotation).

3.2.7 Planning Tools

PV Phase will, as far as possible, be executed from a mission timeline (MTL) entered into the
expert version of HSpot and scheduled through the HCSS Mission Planning System (AD3).
The Mission Planning System (MPS) is the system used by the HSC to plan all science observations,
and will be used by the ICCs to timeline the observations of their PV Phase Operational Days (ODs).
The ICC-prepared schedules will be delivered to the HSC where the HSC Mission Planners will run the
ICC output through the HSC Proposal Handling System (PHS) to generate POS files for delivery to the
MOC.

At the start of PV Phase it is assumed that the entire phase has been fully scheduled and that
this schedule will be run as default. We assume that the results of data analysis will require
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some schedule changes, and that the SPIRE Calibration Team may make changes as agreed at
daily meetings. It is further assumed they may do so relatively close to the schedule being
uplinked: e.g. up to 24 hours before. The system must allow previously planned PV Phase ODs to be
rescheduled on a time scale of 3 - 4 days to take account of the exploratory character of the PV Phase
(AD3).

For this to be done effectively, the mission planning tool has been made available to the ICC
Calibration Team to allow them to schedule the SPIRE observations. This planning tool will
enable the SPIRE operations team to produce a complete schedule for their allocated time
period. Once the SPIRE operations team has produced a schedule it is assumed that this will be
checked by the HSC before uplink.

(AD3) The pre-planned PV Phase timeline will have to be adjusted after launch to take account of the
visibility of celestial targets during the actual PV Phase, which can only be known once the precise
launch time is known. This adaptation of the pre-launch “model” PV Phase timeline will be completed
by the HSC and ICCs between launch and the start of the PV Phase and schedule will be followed as
closely as possible. It will be modified when analysis of the ongoing observations shows that changes
are required to adapt to the characteristics of the instruments in-flight.

Each observation will have a priority which is derived from the purpose of the observation and the
priorities as laid out in section 4.1.

The timescale for the modifications be very short (min <1/2 day analysis of data before replanning if
we want to feedback information learnt from a test in one OD into the next pair of ODs). However the
aim is that most of the time we will be working to feedback into the pair after next of ODs which gives
about 6 days for data analysis before the replanning. ****give example like Ken’s vg

Outputs of PV Phase**
Report, mid term review.. (AD3)...
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4. PV PHASE PRIORITIES

4.1 Overview

The goal of PV Phase is to have a complete set of observing modes ready for routine
operations. However, given time constraints, visibility constraints and the need for flexibility,
it may be necessary to restrict the number of modes validated by the nominal end of the phase.
Therefore observations carried out during PV Phase will be assigned a priority (high, medium
or low) which will determine, in general, the order in which the relevant observations will be
executed and the corresponding data sets analysed. This priority will be based on a
combination of considerations detailed here.

The priority order is governed by the need to release AOTSs. The following set of priorities is
adopted (1 is higher priority than 5):

Point Source Photometry
Scan Map and Parallel Mode
Jiggle Map

FTS Point Source

FTS Map

ISAE I

Note that only those modes offered in HSpot will be validated. Back-up modes will not be
validated unless in-flight we find out that we need to use them.

For each AOT the following general priority order is adopted:

i. calibration files required for uplink of an AOT (e.g. BSM position vs. angle on sky);

ii. setup of an AOT (e.g. for point source photometry this would include optimum jiggle
offset, or for scan map it would include the scan speed);

iii. calibration files required for data processing but not needed for uplink (e.g. spectral
response function).

All calibration files are also categorised as follows:

has to be populated at the start of PV;

is dependent on being done at a certain time;

has to be properly populated definitively at end of PV,
must be populated but not definitively at end of PV;
could be populated later via routine calibration.

mooOwp

Category A files relate to detector setup - e.g. we will have to adopt a nominal in-flight JFET
Vss from commissioning phase. Most category A files will be populated in Commissioning
Phase but some may be populated early in PV Phase.

Category B files include parameters derived from data which is time specific. The main
example of this is the characterisation of the SCAL port which is planned to be done by
carrying out SMEC scans with the telescope at different temperatures as it is cooling.

Category C includes all uplink files associated with a particular AOT.
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Category D files include all information which must be obtained via special PV observations
and generally includes most of the calibration information required for data processing.

Category E files are similar to category D files but are considered as lower priority due to the
ability to use ground calibration or routine phase calibration data to improve them. An example
of a category E file is the spectrometer RSRF which has been well established on the ground
and will be confirmed in PV phase. Routine observations of a well known source such as
Uranus will then be used to refine file produced at the end of PV phase.

The priority of an observation is derived according to these three criteria, and an observation
priority column in included in the following tables listing these priorities.

4.2 Uplink Files

This section includes a list of uplink files, the information contained and attached priorities. It
is intended to be a summary table with the next section covering the gory details. Note parallel
mode is explicitly listed where appropriate. The uplink files are HSpot (CUS) calibration data,
On-Board Software internal tables (which can only be updated once an OD) or Operational
Procedures.

Filename | Description Use Populated In AOTs Priorit | Observ
PV y ation
Priorit
y
Minimum Power HSpot | No, All, Parallel | High
dissipation position Commissioning
BSM initialisation | HSpot | Updated plus All, Parallel | High
parameters Commissioning
Chopping | Observing HSpot | Updated plus Phot Point | High 1,3,ii,C
Configura | parameters when Commissioning | Source,
tion chopping Phot Small
Map
Command | VM table locations | HSpot | No, ground N/A N/A N/A
Lists
Flash PCAL Flash HSpot | Updated plus All, Parallel | High 1-
Parameters Commissioning 5,i/ii,C
Instrumen | MODE HK HSpot | No, ground N/A N/A N/A
t parameters
Configura
tions
PLW PLW detector HSpot | Updated plus All High 1-5,1,A
Nominal | switch on commissioning | photometer,
Settings parameters Parallel
PMW PMW detector HSpot | Updated plus All High 1-5i,A
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Nominal | switch on commissioning | photometer,

Settings parameters Parallel

PSW PSW detector HSpot | Updated plus All High 1-5,i,A
Nominal | switch on commissioning | photometer,

Settings parameters Parallel

PTC PTC parameters HSpot | Updated plus TBC, Scan,

Nominal commissioning | Parallel

Settings

Photomet | Photometer HSpot | Updated All High 1-

er sensitivities photometer, 3,111,C
Sensitiviti Parallel

es

SLW SLW detector HSpot | Updated plus All High 1-5,i,A
Nominal | switch on commissioning | spectromete

Settings parameters r

SSW SSW detector HSpot | Updated plus All High 1-5,i,A
Nominal | switch on commissioning | spectromete

Settings parameters r

SMEC SMEC switch on HSpot | No, Spectromete

parameters Commissioning | r

Spectrom | Spectrometer HSpot | Updated All High 4-

eter sensitivities spectromete 5,iii,C
Sensitiviti r

es

Spectrom | Scan parameters HSpot | Updated All High 4-5,ii,C
eter spectromete

Configura r scanning

tion

SPIRE Observing HSpot | Updated? All, Parallel | High 1-5,ii,C
Configura | parameters, time

tion between flashes etc

Operation | Fundamental HSpot | Updated All, Parallel | High 1-5,ii,C
S Observing

parameters

7-Point 7-Point Jiggle Map | OBS | Updated Phot Point | High 1(3),ii,
Jiggle Positions Source, C

Map

Positions

64-Point | 64-Point Jiggle OBS | Updated Phot Small | High 3(1),ii,
Jiggle Map Positions Map C

Map

Positions

Spectrom | BSM Position for | OBS | Same as BSM Sparse High 4,ii,C
eter Sparse Sampling Configuration? | Spatial

Sparse Sampling

Sampling
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Spectrom | BSM Positions for | OBS | Updated Intermediat | Mediu | 5,ii,C
eter Intermediate e Spatial m
Intermedi | Sampling (4 point Sampling
ate jiggle)
Sampling
Spectrom | BSM Positions for | OBS | Updated Full Spatial | Mediu | 5,ii,C
eter Full High Sampling (16 Sampling m
Sampling | point jiggle)
CREC Parameters Opera | No, None N/A
Operation | required to do a tional | Commissioning
S cooler recycle Proce
dures
param
eters
PTC Parameters Opera | TBD, mostly Scan Map High 2,ii,A
Control required to control | tional | done in Only?
the PTC Proce | commissioning | Parallel?
dures TBC
param
eters
SCAL Parameters Opera | Mostly All N/A
Control required to control | tional | Commissioning | Spectromete
SCAL Proce r AOTs
dures
param
eters
SpireTabl | Normal and Bright | Exper | Commissioning | Expert High
e_PhotSo | Source detector t and updated PV | modes
urceMode | settings HSpot
SpireTabl | List of all possible | Exper | Commissioning | Expert High
e_PhotMu | bias frequencies t and updated in modes
ItiLevelN | with a set of bias HSpot | PV
oiseLevel | amplitudes and
S their associated
bias phases.

4.3 Data Processing Files

The table below contains a list of pipeline calibration files. For each file it is indicated whether
it needs to be populated with PV Phase data, which AOTSs require it to be populated, and the
priority. Where high priority is assigned it is because the information used to produce this file
is also required for uplink. Medium priority is assigned to files which are populated for the first
time with PV data, and low priority is assigned to the remainder. (Placeholder priorities, this
needs a group discussion). Note that parallel mode is explicitly listed where appropriate.
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Filename Description | Populate | AOTs Priorit | Observatio
dInPV y n Priority
Photometer
Files Not Populated in PV Phase
SCalPhotChanNum Channel No, N/A N/A N/A
Number ground
Table
SCalPhotChanTimeOff Pixel No, N/A N/A N/A
Readout ground
Time Offsets
SCalPhotChanGain Electronic No, N/A N/A N/A
Gain Table | ground
SCalPhotLpfPar Electronic No, N/A N/A N/A
Parameter ground
Table
SCalPhotRsrf RSRF No, N/A N/A N/A
ground
Files Populated Continuously
SCalResetHist DPU Yes N/A N/A N/A
Counter
Reset
History File
(common
with spec)
SCalPhotOffsetHist Offset Yes N/A N/A N/A
History File
SCalPhotPcal PCAL Yes N/A N/A N/A
History
Files (Re-) Populated In PV Phase
SCalPhotChanMask Bad Channel | Updated | All, Parallel | High 1-3,iii,E
Table
SCalPhotInstModeMask | Instrument Updated | Point, Small 1,3,iii,E/D
Mode mask | (if chop Map
params
change)
SCalPhotBolPar Bolometer Updated | All, Parallel | Low' 1-3,
Parameters
SCalPhotChanNomRes Blank Sky Update All, Parallel 1-3,ii,
The known phase should | Measuremen
be used instead of this t (Rd-nom)
resistance.
SCalPhotBsmPos BSM Updated | Point High 1,3,i,C
Position vs Source,
Angle Table Small Map
SCalPhotBsmOps BSM Updated | All, Parallel | High 1,3,i,C

Operations
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Table
SCalPhotDetAngOff Pixel Offset | Updated | All, Parallel | Low 1-3,ii,
Table
SCalPhotGlitchWavelet Pixel Glitch | Updated | All, Parallel | Low 1-3,iii,E/D
This isn’t a true Table
calibration, no specific
observations will be made
for glitches
SCalPhotGlitchThreshOn | Glitch All, Parallel
e (Name TBC) Thisisn’t | Threshold
a true calibration, no Table
specific observations will
be made for glitches
SCalPhotElecCross Electrical Updated | All, Parallel | Low 1-3,iii,E
Crosstalk
SCalPhotFluxConv Conversion | Updated | All, Parallel | Mediu | 1-3,iii,D/E
to m
Astronomica
| Units and
non-linearity
correction
SCalPhotTempDriftCorr | Temperature | Updated | Scan, 2,iii
Drift Parallel
Correction All???
Coefficients
SCalPhotChanTimeConst | Pixel and Updated All, Parallel | Low 1-3,iii,
Electronic
Time
Constants
SCalPhotOptCross Optical New All, Parallel | Mediu | 1-3,iii,D/E
Crosstalk m
SCalPhotChanNoise Detector iii
Noise
Spectrum
SCalPhotGlitchThreshTw | Second
0 (Name TBC) Thisisn’t | Level Glitch
a true calibration, no Threshold
specific observations will | Table
be made for glitches
SCalPhotBeamProf Beam Updated | All (TBR), | Low 1-3,iii
Profiles Parallel
SCalPhotSpecindex Spectral No N/A N/A
Index
Conversion
SCalPhotPcalPar PCAL Input 1-3, i/ii
Parameters
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Spectrometer

Files Not Populated in PV Phase

SCalSpecChanNum Channel No N/A N/A N/A
Number
Table

SCalSpecChanTimeOff Pixel No N/A N/A N/A
Readout
Time Offsets

SCalSpecChanGain Electronic No N/A N/A N/A
Gain Table

SCalSpecLpfPar Electronic No N/A N/A N/A
Parameter
Table

Files Populated Continuously

SCalResetHist DPU Yes N/A N/A N/A
Counter
Reset
History File
(common
with phot)

SCalSpecOffsetHist Offset Yes N/A N/A N/A
History File

SCalSpecPcal PCAL Yes N/A N/A N/A
History

Files (Re-) Populated In PV Phase

SCalSpecChanMask Bad Channel | Updated | All High 4-5,iii,E
Table

SCalSpecBolPar Bolometer Updated | All Low™ 4-5
Parameters

SCalSpecChanNomRes Blank Sky 4-5,iii

The known phase should | Measuremen

be used instead of this t (Rd-nom)

resistance.

SCalSpecBsmPos BSM Updated Intermediate | High 5,i,C
Position vs , full/All
Angle Table

SCalSpecBsmOps BSM Updated | All High 5,,C
Operations
Table

SCalSpecDetAngOff Pixel Offset | Updated | All Low 4-5,iii
Table

SCalSpecGlitchWavelet | Pixel Glitch | Updated | All Low 4-5,iii,E/D

This isn’t a true Table

calibration, no specific

observations will be made

for glitches
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SCalSpecElecCross Electrical Updated | All Low 4-5.iii,E
Crosstalk

SCalSpecGlitchThreshTw | Second

o0 (Name TBC) Thisisn’t | Level Glitch

a true calibration, no Threshold

specific observations will | Table

be made for glitches

SCalSpecOptCross Optical New All Mediu | 4-5,iii,D/E
Crosstalk m

SCalSpecChanTimeConst | Pixel and Updated | All Low 4-5iii,
Electronic
Time
Constants

SCalSpecNonLinCorr Non- New All Mediu | 4-5;iii
Linearity m
Correction

SCalSpecTempDriftCorr | Temperature iii
Drift
Correction

SCalSpecSmecZpd ZPD Updated | All Low 4-5iii,
Position

SCalSpecSmecStepFactor | Conversion 4-5,iii
MPD to
OPD

SCalSpecModEff Modulation | Updated | All Low 4-5iii,
Efficiency

SCalSpecScalBlankSky Standard New All Mediu | 4-5;iii

(InterRef) Interferogra m
m

SCalSpecBandEdge Spectral Updated | All Low 4-5,iii
Band Edge

SCalSpecNlp Non-Linear | Updated | All Low 4-5,iii
Phase

SCalSpecRsrf RSRF Updated | All Low 4-5.iii

SCalSpeclls Instrumental | Updated | All Low 4-5,iii
Line Shape

SCalSpecBeamProf Beam Updated | All Low 4-5,iii
Profiles

SCalSpecPcalPar PCAL Input 4-5,ifii
Parameters

1. This file has a low priority for DP because the empirical scheme is adopted; however the
load curve data taken to populate it will need to be analysed with high priority as this

impacts the predicted sensitivity to be entered into HSpot.
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5. Ca
The cal

LIBRATION FILES TO BE POPULATED FROM PV DATA

ibration files listed in the previous section are discussed in detail in this section: the

uplink files in Section 5.1 and the Downlink files in Section 5.2. For each of the calibration
files the following points are addressed:

a description of the information contained in the file,

a list of the parameters within the file.

the templates to be used to make observations that will allow the parameters in the file
to be updated

a list of AOTs for which the calibration file is relevant

observations that are planned to be carried out in order to update the parameters in the
file

data analysis that will be performed on the data resulting from the observations in order
to update the parameters of the file.

Note that under the ‘AOTs Using This Table’ heading

51 U

e Parallel Mode is listed explicitly although usually it will be only checked
individually on the scan map. Parallel mode will be checked out as a complete
AOT.

e The Spectrometer two resolution mode, ‘H+L’ isn’t explicitly stated, the way the
scans are performed are like their single resolution observations, hence assume that
all values determined from separate High resolution and low resolution
observations are equally valid for H+L mode.

plink Files

These are described in SPIRE Uplink Calibration Data (AD5) and AD6 says how the
sensitivity values are derived.
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5.1.1 BSM Configuration

Determined during Commissioning

Description

This file defines the positions of the BSM for different stable configurations. It is determined
during Commissioning phase.

Hold Minimum power dissipation position

Table Parameters

For each configuration the following parameters are given:

ChopPosn Commanded Chop position for minimum power dissipation
JigglePosn  Commanded Jiggle position for minimum power dissipation

Templates
Commissioning Test

AOQOTSs Using This Table
Will be used in all AOTs, Parallel.

Observations
See commissioning plan

Analysis
See commissioning plan
Note that the boresights of SPIRE will be relative to this BSM position.
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5.1.2 BSM Nominal Settings

Determined during Commissioning

Description
This file is used during BSM initialisation for optimum feed forward offset, gain and PID
parameters.

Table Parameters
..Chop_ff offset chop ff gain chop_kd chop_kp chop_Ki chop_rl
chop_0_1 chop_filtl  jigg ff gain  jigg kd jigg kp jigg ki

Templates
Commissioning Test (BSM PID Tuning)

AQOTSs Using This Table
Will be used in all AOTs, Parallel.

Observations

See commissioning plan for initial observations.

Note that we will need to do final BSM PID tuning as when this is done during commissioning
we won’t have verified the best chop throws (where the pixels are) and chop frequencies so if
they turn out to be different we will have to tune the BSM again for those new settings.

Analysis
See commissioning plan (RD1)
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5.1.3 Chopping Configuration

Description
Thi