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Launch on 14 May 2009 … 
 … 1000 days inflight on 8 February 2012   

… 3 years in-flight on 14 May 2012 
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Launch on 14 May 2009 … 
 … 1000 days inflight on 8 February 2012   

… 3 years in-flight on 14 May 2012 
 … right now OD#1425 is underway!   

… DTCP#1425: Pass was nominal. All operations executed successfully 
 …ISO ran out of helium on 8 April, need to beat ISO!  
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Short status update 

We are still observing   
•  … as of yesterday afternoon.  Today/any day can be the last! 
•  We are at the positive side of the (unquantified) error bar 
•  Nominal status expected until “last drop” of liquid helium 
•  Have permanently lost half the PACS photometer “red array” (160 um) 
•  Bulk reprocessing with HCSS 9.1 completed (10.1 to commence) 
•  … SPIRE “zero-level” from Planck, STR focal length corr. ODs#320-762  

Ready to go into POP 
•  POP Readiness Review held - we are ready (LM’s presentation) 
•  Reduction of staff already commenced (have 0.5 mission planner…) 
•  Except for “uplink” other activities proceeding “normally” 

Spacecraft disposal 
•  We are no longer in orbit around L2, “disposal” in heliocentric orbit 
•  Post-cryo activities planned, currently last command on 16 May 2013 

Workshops 
•  Mapmaking workshop held in January 2013 (SO’s presentation) 
•  Calibration workshop held in March 2013 (APM’s presentation) 
•  Herschel science workshop in October 2013 + HIPE Forum TBD date 
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Bonus time! 
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Cryocooler analysis OD#90-1390 
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Cryocooler analysis OD#90-1390 
(T101/T102) 
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Cryocooler analysis OD#90-1390 
(T101/T102) 
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Cryocooler analysis predictions (OD) 

Predictions made by MPE with data until OD#klmn 
•  T101/T102 with extrapolated temp increase / forced linear fit: PACS & SPIRE 
•  OD#0844:    T101: Dec half1                              /  Apr early 
•  OD#0892/8: T101: Jan half2 –  T102: Feb early   /  Mar late 
•  OD#0934:    T101: Jan  end  –  T102: Feb half1   /  Mar late 
•  OD#1000:    T101: Feb early –  T102: Feb half1   /  Mar half2 
•  OD#1095:    T101: Feb half2 –  T102: Feb  end    /  Mar end 
•  OD#1159:    T101: Feb half2 –  T102: Mar early   /  27/22 March & 16/17 March 
•  OD#1207:    T101: Feb half2 –  T102: Mar early   /  26/23 March & 16/17 March   
•  OD#1280:    T101: Mar early –  T102: Mar half1   /  25/25 March & 16/17 March 
•  OD#1308:    T101: Mar early –  T102: Mar half1   /  25/25 March & 15/18 March  
•  OD#1340:    T101: Mar early –  T102: Mar mid     /  25/24 March & 16/18 March 
•  OD#1370:    T101: Mar half1 –  T102: Mar mid     /  24/24 March & 16/19 March 
•  OD#1390:    T101: Mar mid   –  T102: Mar half2   /  24/24 March & 15/19 March 

Remember the IOCR (July 2009) TMM prediction 
•  Nominal EOL (=EOHe): Feb half2  (large range: Nov mid – July half2) 

•  With average stationary massflow 2.668 mg/s  

Most probable prediction today 
•  MPE analysis: forced linear fit prediction “consistent” over long time 
•  Industry (14 Jan 2013) in line: PACS/ SPIRE / Comb:  31 Mar / 27 Mar / 2 Apr 
•  =>EoHe in 2nd half March 2013, possibly towards end of March 
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Industry predictions (18 Mar 2013) 

Using cooler recycling as of 15/03/2013  
Current status for each ‘kind’ of 
recycling: 
 

 
 
 
 
 
=> Little difference compared to earlier 

 

SPIRE recyclings are as expected. So are 
COMBINED ones. But the latest PACS recyclings 
are rather strange, especially the one on 12/03 
which is particularly lower than expectation,  
see graphs right.                                          => 
I'm keeping track, but I don't expect this will last 
long. 
(Thales Alenia Space) 
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Industry predictions (25 Mar 2013) 

Using cooler recycling as of 23/03/2013  
 

Dear all, 
 
the latest SPIRE recycling that occurred last Saturday afternoon (23/03) is perfectly 
on the expected curve. See last red dot before the pink circle representing EOL on the 
attached drawing. => 
 
The forecast for EOL is therefore unchanged, and we are getting very close. 
 

(Thales Alenia Space) 
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Industry predictions (2 Apr 2013) 

Using cooler recycling as of 
31/03/2013  

 

it is as I expected, since I made the computation 
with the latest data of PACS recycling (last 
Sunday, just got the TM). 
The He temperature increase was 8.54mK, while 
the maximum expected is around 8.96mK. 
This means that: 
1) we have some extra time, with a new forecast 
around 6 Apr, with PACS data only. 
2) I still fail to understand why the same 
computation with SPIRE data led to 28/03 (latest 
recycling on 23/03 showed +10.52mK for an 
expected max of 10.78). 
3) cryogenics is definitely a school of patience. 
 

(Thales Alenia Space) 
 
We are the “positive side” of the error bar!! 
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Observing status ODs#892-1343
(22 Oct.2011 – 15 Jan.2013)

Total lost time from OD#170 to OD#1343 – all sources : ~700 hours (3.2%)
Total lost time from OD#892 to OD#1343 – all sources : ~205 hours (2.4%)
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Operations Windows include orbit manoeuvres, 
reaction wheel biasing etc. and HIFI switch-on!
“Not used” time includes thermal stabilisation times 
and other operationally required inactive periods.
NOTE: Some slews include SPIRE data taking. This 
has not been included in the "green“ time.

SEU

PACS H/W SPU-S Blue 
Channel (red OK)

Slew Time
Not used time
Failed // SPIRE part or other partial 

failure
Lost Time
Operations Windows
Observation Time

915/916 SPIRE SEU
940/941 SPIRE SEU
1008 HIFI LCU SEU
1029-1031 HIFI ICU SEU
1096/1097 PACS SPU-S Blue Channel anomaly (red OK)
1200 SPIRE memory corruption / SEU recovery in parallel
1223 SPIRE memory corruption / SEU recovery– PACS Obs. Lost
1232 HIFI LCU SEU
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Observing status ODs#892-1343
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1200 SPIRE memory corruption / SEU recovery in parallel
1223 SPIRE memory corruption / SEU recovery– PACS Obs. Lost
1232 HIFI LCU SEU

Last 52 weeks (ODs#0959-1322) average: 19.37 hr/OD science observations
Last 26 weeks (ODs#1141-1322) average: 19.68 hr/OD science observations 
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Observing status ODs#1207-1374
(1 September 2012 – 15 February 2013)

Total lost time from OD#170 to OD#1374 – all sources : ~744 hours (3.3%)
Total lost time from OD#1207 to OD#1374 – all sources : ~59 hours (1.8%)
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Operations Windows include orbit manoeuvres, 
reaction wheel biasing etc. and HIFI switch-on!
“Not used” time includes thermal stabilisation times 
and other operationally required inactive periods.
NOTE: Some slews include SPIRE data taking. This 
has not been included in the "green“ time.

1200 SPIRE memory corruption / SEU recovery in parallel
1223 SPIRE memory corruption / SEU recovery– PACS Obs. Lost
1232 HIFI LCU SEU
1371-1373 HIFI & SPIRE OBCP apparently independent switchoffs
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Total lost time from OD#170 to OD#1374 – all sources : ~744 hours (3.3%)
Total lost time from OD#1207 to OD#1374 – all sources : ~59 hours (1.8%)

Slew Time
Not used time
Failed // SPIRE part or other partial 

failure
Lost Time
Operations Windows
Observation Time

Operations Windows include orbit manoeuvres, 
reaction wheel biasing etc. and HIFI switch-on!
“Not used” time includes thermal stabilisation times 
and other operationally required inactive periods.
NOTE: Some slews include SPIRE data taking. This 
has not been included in the "green“ time.

1200 SPIRE memory corruption / SEU recovery in parallel
1223 SPIRE memory corruption / SEU recovery– PACS Obs. Lost
1232 HIFI LCU SEU
1371-1373 HIFI & SPIRE OBCP apparently independent switchoffs

After more than four months of flawless operations
• OD#1371: First SPIRE then HIFI switched off by SEUs 
• QC of ODs#1375-76 – matrix 9 in PACS-P red array “funny”
• DTCP#1382: PACS found switched off, and OD#1381 was 

first of seven consecutive PACS ODs… (four S then three P)
• Final score: PACS-P red array matrix 9 lost, ~85 hr lost
• Recently another PACS issue, about ~22 hr lost
• BUT long-term average time lost well below 4%!
• Executing >19 hr HOTAC approved science per day
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Observing programmes 
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Overall execution status 

Herschel works well and delivers good data 
•  Status weekly updated on the HSC website under ‘Latest News’. Also 

available are ‘Observing Log’ and ‘Observing Schedule’ (scheduled 
but not yet executed observations). Also HSA of course… 

•  The KPs+GT*+OT*p1 have been “concluded”, now executing OT*p2. 
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Observing – execution status 

Closure of HST#49/A1 on 14/06/2012 
•  All but ‘handful’ non-p2 executed by end of 2012 

Actuals as of end OD#1408 
•  100% of KPGT, KPOT, GT1, GT2, OT2p1 
•  99.4% of OT1p1, ~28 hr left – ToO-like 
•  99.8% of DDT (incl. ‘Must-Do’) 

OT*p2 t/m/l tier 
•  98% / 20% / 2%  
•  ~6.5hr left top tier - lost 
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Publications 
 



Göran Pilbratt | HUG#6 | ESAC | 8 April 2013 | vg #21 

Using ADS (last update on 5/04/2013): 
•  From 07/2010 (publ date of A&A vol 518 Herschel Special Issue) 
•  Abstract should include (and/or): Herschel, PACS, SPIRE, HIFI 
•  All refereed articles, after checking (‘weeding’/adding) now 644 papers 
•  Publication lists in ADS format & web interface are being maintained 

Publication tracking 
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Using ADS on 5/04/2013 
 

Publication list – ADS format 
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Publication list – web interface 
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Publication list – web interface 
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Publication list – web interface 
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Journal distribution of papers 
– PubTool based on 644 papers 

492 papers 

418 papers 

584papers 
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Science area distribution of papers 
– PubTool based on 644 papers 

492 papers 

418 papers 

584papers 
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Instrument distribution of paper AORs 
– PubTool based on 644 papers 

418 papers 

492 papers 

584 papers 
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Time distribution of papers 
– PubTool based on 644 papers 
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Time distribution of papers 
– PubTool based on 644 papers 

Annual numbers: 
 

2010: 228 publications 
2011:   98 publications 
2012: 240 publications 
2013:   78 recorded so far 
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Data & data products 
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Herschel Science Archive (HSA) 
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Herschel Science Archive 
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Herschel Science Archive (HSA) 
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Herschel Science Archive 
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Herschel Science Archive 
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Herschel Science Archive 
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Herschel Science Archive 



Göran Pilbratt | HUG#6 | ESAC | 8 April 2013 | vg #39 

Herschel Science Archive 
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Herschel Science Archive 
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Herschel Science Archive 
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Key Programme wrap-up telecons 

Conducting ‘KP wrap-ups’ – 41 done so far 

 
 
 
 
 
 

Objectives 
•  KP status & overview, observations, data proc, results, problems, etc 
•  Clarify and agree on KP deliveries, schedule, contacts  

•  Data products, explanatory documentation, etc, future updates? 
•  Potential SW deliveries, scripts, methods, etc 

•  Bottlenecks, problems, data proc, calibration, HSC/SGS help? 
•  Outreach opportunities 
All 42 KPs were to be wrapped-up by mid February 2013… 
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Communications 
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PR aka Communications 

ESA wants to communicate your results 
•  Provides expertise/resources – science writers, image making 
•  Provides the channels – websites, mailing lists, etc 
•  All material can be used by others 
•  Wants to create win-win situation 

Possibilities 
•  Web-releases – Portal and/or SciTech 
•  Exceptionally fully fledged press release  

•  Press reps invited in person 
•  Done in connection with ‘First Results Symp’ in May 2010 

Project Scientist is your contact point 
•  PS must initiate process – applying for resources 
•  Web-page providing information in place 
•  Submitted one yesterday – know about more to come 
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PR aka Communications 
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PR aka Communications 

Comms Requests 2010 to date 
 

•  2010: 18 releases (9 on 6 May…) 
•  2011: 13 releases 
•  2012: 15 releases 
•  2013:   9 releases so far… 
•  …and more in the pipeline 
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PR aka Communications 

Comms Requests 2010 to date 
 

•  2010: 18 releases (9 on 6 May…) 
•  2011: 13 releases 
•  2012: 15 releases 
•  2013:   9 releases so far… 
•  …and more in the pipeline 
•  Question of “penetration”/”effectiveness” 
•  I have the feeling sometimes NASA 

versions are the ones picked up 
•  I have “reported” this 
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PR aka Communications 
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PR aka Communications 
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PR aka Communications 
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Herschel’s Legacy 

Not sure we can say today  

•  We’ll have to look back 5, 10, 20 years from now 
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Herschel’s Legacy 

Not sure we can say today  

•  We’ll have to look back 5, 10, 20 years from now 
 

Technical achievements 
•  Telescope (SiC, passive, alignment, contamination?,…), instruments, 

spacecraft, launch, cryo-cover opened, operations, … We did it!  
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Herschel’s Legacy 

Not sure we can say today  

•  We’ll have to look back 5, 10, 20 years from now 
 

Technical achievements 
•  Telescope (SiC, passive, alignment, contamination?,…), instruments, 

spacecraft, launch, cryo-cover opened, operations, … We did it!  

People 
•  “The providers” – the people who made the mission possible 
•  “The users” – the scientific community  
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People! 
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Herschel’s Legacy 

Not sure we can say today  

•  We’ll have to look back 5, 10, 20 years from now 
 

Technical achievements 
•  Telescope (SiC, passive, alignment, contamination?,…), instruments, 

spacecraft, launch, cryo-cover opened, operations, … We did it!  

People 
•  “The providers” – the people who made the mission possible 
•  “The users” – the scientific community  

Scientific results – to date & future 
•  Last update of publications list 644 papers 
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Herschel pub stats – good start… 

Herschel: #[1] = 
(7/12)*#[2009] + 
(5/12)*#[2010] 
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Herschel pub stats – good start… 

Herschel: #[1] = 
(7/12)*#[2009] + 
(5/12)*#[2010] 

?
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Herschel’s Legacy 

Not sure we can say today  

•  We’ll have to look back 5, 10, 20 years from now 
 

Technical achievements 
•  Telescope (SiC, passive, alignment, contamination?,…), instruments, 

spacecraft, launch, cryo-cover opened, operations, … We did it!  

People 
•  “The providers” – the people who made the mission possible 
•  “The users” – the scientific community  

Scientific results – to date & future 
•  How can we facilitate increasing science output!? 

Herschel Legacy Archive 

•  The Herschel Science Archive we will leave behind 
•  The data, data products, calibration, software & methods, 

documentation, value-adding features, … 
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Herschel Science Archive 
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Herschel Science Archive 

Herschel observing legacy (in HSA): 
(preliminary figures) 
 

Herschel has/will have observed 
 

•  ~35,000 HOTAC approved science observations 
•  >22,000 hr of science observing (=13+ myr  😊 ) 
•  >25,000 hr of data + SPG data products 
•  From about 600 observing programmes,  

•  incl the 42 Key Programmes 
•  + routine calibration observations 2,000+ hr 
•  + User Provided Data Products (now ‘outside’ HSA) 

Everything older than 6 months is public! 
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User Provided Data Products – to date 
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User Provided Data Products – to date 

KP ‘wrap-up’ telecons: 
 

–  Held with all but one of the 42 KP consortia  
–  Expecting User Provided Data Products to 

be delivered in significant quantities in the 
coming 6+ months. 

–  ‘Integration’ of UPDPs into the HSA 
–  HSA 5 this summer 

–  ‘Advertising’ through other channels 
–  E.g. IRSA, ViZier, … 

–  How can we aid improving products? 
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Beyond EoHe: Post-Operations Phase 

End of observing is not end of the Herschel mission 

•  “End-of-helium”, “end-of-observing”, “end of in-flight ops”, … 

Post-Operation Phase – 3-5 years 

•  Community support for ongoing data exploitation 
•  Create, advertise, and deliver the Herschel Legacy 
•  Derive lessons learned and items for future use 
•  Enable personnel to perform their own science exploitation 
•  In summary: Produce and provide added value 

Beyond POP – the Legacy Science Phase 
•  The Herschel legacy archive will be maintained indefinitely 
•  No ‘Herschel-specific’ activities are funded 
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Beyond EoHe: Post-Operations Phase 

End of observing is not end of the Herschel mission 

•  “End-of-helium”, “end-of-observing”, “end of in-flight ops”, … 

Post-Operation Phase – 3-5 years 

•  Community support for ongoing data exploitation 
•  Create, advertise, and deliver the Herschel Legacy 
•  Derive lessons learned and items for future use 
•  Enable personnel to perform their own science exploitation 
•  In summary: Produce and provide added value 

Beyond POP – the Legacy Science Phase 
•  The Herschel legacy archive will be maintained indefinitely 
•  No ‘Herschel-specific’ activities are funded 
 

Now is the time!!  
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Management 

Non-DP 
S/W 

Maint. 
Calibration Community 

Support 
Data 

Processing 
H/W 

Support 
& Archive 

  
  

    myr myr myr myr myr myr   myr 
HSC   12.35 8.58 29.5 20.25 34.0 12.0   116.7 
HIFI   0.5   23.7 3.7 15.8   43.7 
PACS   4.0   17.5 27.0 24.0   72.5 
SPIRE   2.1   7.0 5.9 25.5   40.5 
NHSC   9.2 13.0 11.4 14.0   47.6 
                    
    28.15 8.56 90.7 68.25 113.3 12.0   321 

Post-Operations Phase (POP) – 
 Overview across Centres for Herschel POP: 

q  GLP comment: HSC looks very to-heavy in terms of “management” compared to other elements 
q  “5x2 = 10 myr refers to LM and GLP, we perform non-managerial functional tasks! 
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Post-Operations Phase (POP) – 
 Top-level HSC Manpower Profile for POP 

q  Manpower profiles – globally (bottom row) and per main task area  
q  There exists for HSC a breakdown of manpower per detailed WP for > 160 WPs 

q  Some manpower sharing with other projects already in place and fundamental to expertise management and retention 

in the phase. Administrative flexibility for this increased as a result of Herschel / Rosetta / other agreements. 

2011 2012 2013 2014 2015 2016 2017 
Operations role (fte) Total 

(myr) 
Management and Administration 4.75 3.75 2.60 2.50 2.50 2.50 2.25 12.35 
      
Software Maintenance  7 5.4 2.88 2.50 1.60 0.80 0.80 8.58 
      
Instrument & Calibration 8 8 8.00 7.00 5.50 5.25 3.75 29.50 
      
Community Support (incl. Archive Sci.) 8 8 7.00 4.50 3.50 3.00 2.25 20.25 
      
Data Processing (incl. Q) 14.7 13.8 12.75 8.50 7.25 4.5 1.00 34.00 
      
Computer / Hardware Support 3 3 2.00 1.50 1.50 1.50 1.00 7.50 
      
Science Archives Team (SAT) 3 3 2.00 1.00 0.50 0.50 0.50 4.50 

Total Manpower 48.5 45 37.23 27.5 22.35 18.05 11.55 116.7 
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This meeting – a few points 

Calibration always considered important 

•  HCalSG effort initiated many years before launch by HST … 
•  Initially led by Ana Heras (Leiden 2004, Madrid 2008) 

•  … and has been high priority ever since 
•  Taken over by Tony Marston, and intensified during inflight ops 

•  Herschel overall has good calibration at this point  

HSA products – top level objective “best possible” 

•  Standard products (by SPG), UPDP, HPDP (not yet) 
•  SPG: Is there a science need or not for “tailored” products? 
•  Value adding features – e.g. cross-links with papers & other archives 
•  HSA will be maintained “indefinitely” by SAT 

Maintaining HIPE as a tool 

•  No identified “heir” at this point – encapsulate in virtual machine? 
•  No “corporate” resources to maintain – cf. HSA  

Information/documentation 

•  Web, documentation, HIPE helpfiles – needed beyond HIPE itself? 
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Herschel’s Legacy 

Not sure we can say today  

•  We’ll have to look back 5, 10, 20 years from now 

Technical achievements 

People 

Scientific results – to date & future 

Herschel Legacy Archive 

•  The Herschel Science Archive we will leave behind 
•  The data, data products, calibration, software & methods, 

documentation, value-adding features, … 

Not sure we can say today  

•  … but time will tell! 

We can still influence! Need to make priorities! 
HUG feedback welcome!! 
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Invitation: Herschel workshop 2013 

Herschel ESLAB workshop May 2010 
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Some recent science results 

it.	
  	
  

Hennemann et al. 2012 
A&A 543, L3 

THANK YOU ! 


