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Herschel status 

HUG#4 meeting, 15-16/12/2011                    
Göran Pilbratt, Herschel Project Scientist 
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Launch on 14 May 2009 … 
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Launch on 14 May 2009 … 

 … today OD#946 will be commencing!   
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Mission overview and 
general status 
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Overall mission status 

Herschel works well and delivers good data 
•  IOPR#2 held in ESOC in late May 2011 – no major items. 
•  The odd ‘minor issues’ (including ground station issues) that do occur 

are taken care of  by operational procedures. 
•  Occasional ‘SEUs’ – most of the time without implications. 
•  Execution of science observations routinely >19 hr/day, a record of 

21.17 hr/day for a two-week scheduling ‘cycle’ has been achieved. 
•  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… 

•  OT2 process almost finished, final consolidation underway. 
•  Data processing standard products re-processed (so far three times), 

and data processing software continuously improved (now HIPE 8.0.1).  
•  Publication tracking – continuously updated ADS generated list 

provided on the HSC website. Current total 322 papers.  
•  User provided data products are increasingly made available. 
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Observing modes & pointing 

CR raster aka ‘gyro propagation 
•  Pointing performance, APE etc, well within specs, except SRPE 
•  Objective to improve SRPE (for nodding etc) 
•  Works technically… but does not deliver improved accuracy  
•  Discontinued! 

STR focal length corrections  
•  Affected when STR CCD temperature was lowered (to address the 

issue of ‘speed-bumps’ – which it successfully did) 
•  1-dimensional focal length correction (f0) 

•  Implemented OD#762 (14 June 2011) - APE improved from ~2.4 
arcsec to ~1.4 arcsec  

•  2-dimensional focal length correction (k1, f1)  
•  Test-OD on 18 September 2011, made permanent from 26 

September 2011 – current APE ~1.1 arcsec (but not always…) 
•  Future pointing activities (APE & AME) are being addressed 

•  Guide star catalogue improvement suggested 
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Observing execution 
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Total lost time from OD#170-610 – all sources : ~336hours (~3.9%) 

Observing status OD#170-610 – HUG#4 Histogram of Time Usage per OD
ODs 0170 - 0610

0%

20%

40%

60%

80%

100%

170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490 510 530 550 570 590 610

Slew Time
Not used Time
Failed // SPIRE part
Lost Time
Operations Windows
Observation Time

SEU 

Human: No 
human error 
since OD320 

Histogram of Time Usage per OD
ODs 0170 - 0502
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265/266   HIFI SEU drove CDMS (Command & Data Management System) 
into Earth Acquisition Mode 

279   Incorrect calibration curve for LREQ scan command for HIFI 
305/306   Three HIFI PV (305) & 1 Cal. obs. (306) lost to SEU on LCU 
308   One HIFI Calibration Observation lost to poor H/W test setting 
314/315   SPIRE Parallel command error in revised AOT. PACS part was OK. 

39 hrs of SPIRE parallel data lost. ICC test procs. revised. 
377-379  HIF SEU cost 2.5 days. 
407/408   HIFI LCU SEU 
421/422/468/482/485  PACS anomalies (Instr. Reset, DECMEC voltages) 
495/496  HIFI SEU on 495 with thermal fallout in 496 

PACS H/W 

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. 

STR 

PACS 
OBSW 

514   SPIRE SEU 
523-525  PACS OBSW 
540/541   HIFI ICU SEU 
543  Vel.Vector reset 
577/578   SPIRE SEU 
586  STR1 & STR2 

disabled 

30 Oct 2009 – 14 Jan 2011 
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Histogram of Time Usage per OD
ODs 0600 - 0941
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630  HIFI ICU SEU 
643/644  HIFI Instrument Anomaly 
657/658  HIFI LCU SEU with power cycle 
708/709  HIFI LCU SEU 
713/714  SPIRE SEU (loss of SPIRE in Parallel Mode) 
728/759  PACS DECMEC anomaly (AR-70) 
807/808  PACS SPU-S Blue Channel anomaly (red OK) 
825  SPIRE time-line shift (AR-88/SCIAT-67): 

Science recovered. 
915/916  SPIRE SEU 
940/941  SPIRE SEU 

SEU 

HIFI 
Anomal

y 

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. 

Histogram of Time Usage per OD
ODs 0170 - 0502
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Observing status OD#600-941 – HUG#4 
3 Jan – 10 Dec 2011 

Total lost time from OD#170 to OD#941 – all sources : ~535 hours (3.6%) 
Total lost time from OD#600 to OD#941 – all sources : ~200 hours (3.0%) 



Herschel OD#350 to 714 – HUG#3 
Histogram of Time Usage per OD

ODs 0350 - 0714
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Top-level conclusions: 
•  No trend with time 
•  Long-term average loss of time to all causes is low: 

~3.5-4% 
Confirmed in HUG#4 up to OD#941 ! 
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Science observing evolution 

… since the very first science 
observation 
 

•  ‘Early’ science due ‘lack of HIFI’ 
•  SDP execution mainly in November-

December 2009  
•  Early 2010 – HIFI back, PV & SDP 
•  Spring SPIRE & PACS spectroscopy 

modes optimisation 
•  From around  May 2010 ‘full’ Routine 

Science Phase operations 
•  Overall PV duration about 5 months 
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Science observing evolution 
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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 have basically been concluded, we are now executing OT1. 
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Overall execution status 

 
Completion of KP: 
 

•  KPGT   ~98%  –    6/21 programmes completed 
•  KPOT   ~98%  –  13/21 programmes completed 

Completion of AO1: 
 

•  GT1     ~94%  –    29/33 programmes completed 
•  OT1p1  ~40%  –   29/176 programmes completed, 150 initiated 
•  OT1p2  ~1.7% –   28/65 programmes initiated 

Completion of AO2: 
 

•  GT2     ~0.8%  –    1/32 programmes completed, 3 initiated 
•  OT2p1   ~0%    –   first observations have been scheduled 
•  OT2p2   ~0% 
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Overall execution status 

Completion of KPGT (6/21): 
 

•  KPGT_cwilso01_1 (9 Jul 2011)  
•  KPGT_dlutz_1 (30 Jun 2011)  
•  KPGT_kmeisenh_1 (27 Sep 2011)  
•  KPGT_okrause_1 (16 Jun 2011)  
•  KPGT_vbujarra_1 (28 Nov 2011)  
•  KPGT_seales01_1 (7 Dec 2010) 

Completion of KPOT (13/21): 
 

•  KPOT_aedge_1 (13 Feb 2011 
•  KPOT_ceiroa_1 (29 Jul 2011)  
•  KPOT_cmarti01_1 (8 Oct 2011 
•  KPOT_delbaz_1 (31 Aug 2010) 
•  KPOT_eegami_1 (3 Jul 2011 
•  KPOT_gsmith01_1 (10 Oct 2011)  
•  KPOT_jdavie01_1 (1 Dec 2011) 
•  KPOT_mmeixner_1 (24 Sep 2010) 
•  KPOT_nevans_1 (24 Sep 2011)  
•  KPOT_pgolds01_1 (14 Sep 2011)  
•  KPOT_pvanderw_1 (24 Apr 2011)  
•  KPOT_smolinar_1 (5 Nov 2011) 
•  KPOT_wlanger_1 (11 May 2011)  
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Overall execution status 

Completion of KPGT (6/21): 
 

•  KPGT_cwilso01_1 (9 Jul 2011)  
•  KPGT_dlutz_1 (30 Jun 2011)  
•  KPGT_kmeisenh_1 (27 Sep 2011)  
•  KPGT_okrause_1 (16 Jun 2011)  
•  KPGT_vbujarra_1 (28 Nov 2011)  
•  KPGT_seales01_1 (7 Dec 2010) 

Completion of KPOT (13/21): 
 

•  KPOT_aedge_1 (13 Feb 2011 
•  KPOT_ceiroa_1 (29 Jul 2011)  
•  KPOT_cmarti01_1 (8 Oct 2011 
•  KPOT_delbaz_1 (31 Aug 2010) 
•  KPOT_eegami_1 (3 Jul 2011 
•  KPOT_gsmith01_1 (10 Oct 2011)  
•  KPOT_jdavie01_1 (1 Dec 2011) 
•  KPOT_mmeixner_1 (24 Sep 2010) 
•  KPOT_nevans_1 (24 Sep 2011)  
•  KPOT_pgolds01_1 (14 Sep 2011)  
•  KPOT_pvanderw_1 (24 Apr 2011)  
•  KPOT_smolinar_1 (5 Nov 2011) 
•  KPOT_wlanger_1 (11 May 2011)  

 Remember only ~2% of total observing left to execute! 
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Data & data products 
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Bulk Reprocessing and HSA  

System Throughput: 
–  Much improved, a big leap forward:  

–  v2.x bulk reprocessing (~ 8 ODs/day) 
–  v4.1 bulk reprocessing (< 4 ODs/day)  
–  v6.1 bulk reprocessing (~ 20 ODs/day) 

–  v8.1 next bulk reprocessing (in spring 2012) 
–  codefreeze v8.1 in late Jan 2012 

–  Have moved to new GRID infrastructure for systematic DP 

Herschel Science Archive: 
–  Will move to ‘new technology archive’ in near future 
–  Also ‘User Reduced Data’ – for now ‘outside’ HSA 
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User reduced data 
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Publications 
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Using ADS (last update on 14/12/2011): 
•  From 07/2010 (publ date of A&A Herschel Special Issue) 
•  Abstract should include (and/or): Herschel, PACS, SPIRE, HIFI 
•  All refereed articles, after checking (‘weeding’/adding) now 322 papers 
•  A publication list is being maintained on the HSC website 

Publication tracking 
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Using ADS on 14/12/2011: 

Publication list 



                    Göran Pilbratt | HerschelUG#4 | ESAC | 15 Dec 2011 | vg #25     

Publication evolution by month 
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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 will initiate process – applying for resources 
•  Web-page providing information still to come… 
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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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PR aka Communications 
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Mission lifetime 
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Mission (cryostat) lifetime 

 (i) Thermal modelling, and (ii) He mass measurements   
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Mission (cryostat) lifetime – ullage corr 

 (i) Thermal modelling, and (ii) He mass measurements   



                    Göran Pilbratt | HerschelUG#4 | ESAC | 15 Dec 2011 | vg #35     

Mission (cryostat) lifetime – no ullage 

 Industry fitting using nominal & ±5% LHe masses from DLCMs 

0 
20 
40 
60 
80 

100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
320 
340 

05
/2

00
9 

07
/2

00
9 

09
/2

00
9 

11
/2

00
9 

01
/2

01
0 

03
/2

01
0 

05
/2

01
0 

07
/2

01
0 

09
/2

01
0 

11
/2

01
0 

01
/2

01
1 

03
/2

01
1 

05
/2

01
1 

07
/2

01
1 

09
/2

01
1 

11
/2

01
1 

01
/2

01
2 

03
/2

01
2 

05
/2

01
2 

07
/2

01
2 

09
/2

01
2 

11
/2

01
2 

01
/2

01
3 

03
/2

01
3 

05
/2

01
3 

07
/2

01
3 

09
/2

01
3 



                    Göran Pilbratt | HerschelUG#4 | ESAC | 15 Dec 2011 | vg #36     

Mission (cryostat) lifetime – ullage corr 

 Industry fitting using nominal & ±5% LHe masses from DLCMs 

0 
20 
40 
60 
80 

100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
320 
340 

05
/2

00
9 

07
/2

00
9 

09
/2

00
9 

11
/2

00
9 

01
/2

01
0 

03
/2

01
0 

05
/2

01
0 

07
/2

01
0 

09
/2

01
0 

11
/2

01
0 

01
/2

01
1 

03
/2

01
1 

05
/2

01
1 

07
/2

01
1 

09
/2

01
1 

11
/2

01
1 

01
/2

01
2 

03
/2

01
2 

05
/2

01
2 

07
/2

01
2 

09
/2

01
2 

11
/2

01
2 

01
/2

01
3 

03
/2

01
3 

05
/2

01
3 

07
/2

01
3 

09
/2

01
3 



                    Göran Pilbratt | HerschelUG#4 | ESAC | 15 Dec 2011 | vg #37     

Cryocooler analysis OD#90-892 (T101) 
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Cryocooler analysis OD#90-898 (T102) 
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Cryocooler analysis OD#90-892/898 
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AO OT2 time available 
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OT2 time available to offer 

 

Observing execution 
•  Track record for last year: 

•  19.00 hr per day for last 52 weeks 
•  19.59 hr per day for last 26 weeks 

•  19 hr per day adopted for the future 
 

Mission lifetime 
•  DLCMs & industry analysis indicate end Feb-begin Aug 2013 

•  Based on three DLCMs, one(#2) possibly ‘dodgy’ 
•  Cryocooler recycling analysis by PACS indicate late Jan-late Feb 2013 
•  The same with ‘forced’ linear fit indicate late March 2013 
•  Mid-February 2013 adopted 

•  Meant to be ‘conservative’ – all p1 observations to be ‘secure’ 
•  Adding p2 observations for 3 months longer lifetime to mid-May 
•  Plus the ‘normal’ 6 months buffer for scheduling efficiency 
•  DDT not taken into account – expect some 
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OT2 time available to offer – OT2p1 

 

Preliminary time offered for OT2p1 depend on mission lifetime  
•  See OT2 Policies & Procedures Section 5.4.1: 

•  Have p1 observations until end June 2012 
•  Assume lifetime, example end February 2013 
•  Subtract 2 months ‘scheduling allowance’ (added to OT2p2) 
•  Example calculation: 8 – 2 = 6 months 
•  Assume 550 hr/month => OT2p1 time available 3300 hr 
 

Recalculation using current best figures 
•  These numbers assume 19 hr science/day (570 hr/month) 

•  Track record last 26/52 weeks: 19.59/19.00 hr/day 
•  Have p1 observations until mid June 2012 
•  Lifetime until mid February 2013 (8 months later) 

•  ‘Realistic’ rather than ‘conservative’ 
•  Scheduling allowance 2 months 
•  => OT2p1 time available: 6 x 570 = 3420 hr 
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OT2 time available to offer – OT2p2 

 

Preliminary time offered for OT2p2 depend on uncertainties 
•  See OT2 Policies & Procedures Section 5.4.2: 

•  Need over (extra wrt actual lifetime) allocation: 6-7 months 
•  Uncertainty in predicted lifetime: 1-2 months 
•  ‘Scheduling allowance’ (subtracted from OT2p1): 2 months 
•  Subtract already allocated OT1p2 time: 3 months 
•  Example calculation: 6.5+1.5+2–3 = 7 months 
•  Assume 550 hr/month => OT2p2 available 3850 hr 
 

Recalculation using current best figures 
•  Need over (extra wrt actual lifetime) allocation: 6 months 
•  Assumed uncertainty in predicted lifetime: 3 months 
•  ‘Scheduling allowance’ (subtracted from OT2p1): 2 months 
•  Subtract already allocated OT1p2 time: 3 months 
•  Example calculation: 6+3+2–3 = 8 months 
•  => OT2p2 time available: 8 x 570=4560 hr 
•  In ‘nominal’ mission 2/11 = 830 hr executed (18%, for all p2 time) 
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OT2 time available – summary 

 

The HOTAC should allocate: 
•  OT2p1: a total of 3420 hr  

•  27% or 1/3.65 of OT2 response 
•  It is expected that all of these observations will be executed 

•  OT2p2: a total of 4560 hr 
•  37% or 1/2.73 of OT2 response 
•  Only a small fraction of of this will be executed 
•  Will depend on actual lifetime 
•  Since only fraction can be executed, go for highest ranked 
 

Already allocated: 
•  KPGT + KPOT:  <11,000 hr 
•  GT1 + GT2:    <1,000 hr  
•  OT1p1:     ~5,000 hr 
•  => Total p1 time allocated: a bit below 17,000 hr 
•  In addition  <1,500 hr OT1p2 time allocated 
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AO OT2 response 
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OT2 vs OT1 proposals 
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AO OT2 – from HSC Latest News 

This is the public information! 
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OT2 response in more detail 

 

Proposals overall OT2/OT1 response total /  now 
•  Number of proposals:         531  /         576       /        530 
•  Requested time:   12,486.4 / 20,943.9      / 12,467.9 

 
Proposal time pressure OT2/OT1 per science area (%) 

•  ISM/SF/SS:   37.8  /  41.5 
•  Stars/SE:      8.4  /    9.1 
•  Galaxies/AGNs:   31.1  /  31.9 
•  Cosmology:   22.7  /  17.5 

Proposal time pressure OT2 per instrument (%) 
•  PACS  tot/phot/spec:  55.5 / 31.0 / 24.5   
•  SPIRE  tot/phot/spec:  20.4 / 12.4 /   7.9     
•  HIFI  tot/1-5/6-7:  18.0 / 13.0 /   4.9   
•  Parallel  tot:     6.2 
•  Total  phot/spec:  49.6 / 50.4 
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OT2 response in summary 

 

 
On Earth  
 
 
 
 
 
 
 
 
 
 
On the sky  
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OT2 response in summary 

 

 
On Earth  
 
 
 
 
 
 
 
 
 
 
On the sky  
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OT2 recommendation – science areas 

 

Subject to final consolidation! When the OT2 ‘phase 2’ 
consolidation has been completed the OT2 outcome will be 
publicly posted on the HSC website. 



                    Göran Pilbratt | HerschelUG#4 | ESAC | 15 Dec 2011 | vg #52     

OT2 recommendation – instruments 

 

Subject to final consolidation! When the OT2 ‘phase 2’ 
consolidation has been completed the OT2 outcome will be 
publicly posted on the HSC website. 
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‘Must do’ DDT 
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‘Must do’ DDT – idea for feedback 

Background 
•  All Herschel observing time has been allocated  
•  – except there is ‘room’ for some DDT 
•  Has something important been overlooked? 
•  ‘Necessary’ follow-up only Herschel can do? 
•  Want to create win-win situation for observatory – community 

Idea/suggestion 
•  Assess totality of allocated time for ‘gaps’ (small committee) 
•  Could consider asking for suggestions from community 
•  If ‘must do’ observations are identified  

•  Assign DDT as ‘community service’ observations 
•  All such observations would have no proprietary rights 

Devil probably in the details 
•  Details not yet worked out 
•  Feedback from the HUG invited 
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HSC news 
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HSC news 

 

Personnel 
•  System engineer/Dep HSCOM Larry O’Rourke left for Rosetta 
•  Elena Puga joined the Inst & Cal Scientists team (June 2011) 
•  Replacement DP QA engineer José Marcos in place 
•  One DP team member left, two SW maintenance engineers 

shared with Rosetta, reducing them to 25% HSC 
•  Veronica Orozco (mission planner) on maternity leave from 

Feb 2012 – replacement from same company to be trained 
•  Student to be hired to establish connections between 

observations and publications 

Travel 
•  Severe travel cuts (30% mentioned) foreseen for 2012 (this is 

part of a larger scheme of reducing ESA ‘internal costs’) 
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POP planning 
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POP planning – actors & ‘status’ 

Background 
•  Post-Operations Phase (POP) is an integral mission phase 
•  Helium boil-off is an important milestone – no more observing 

(no ‘warm phase’) but most(?) science yet to come 
•  Helium boil-off also is ‘funding milestone’ – not all actors are 

presently funded for much beyond in-flight operations 
Mission operations centre 

•  MOC – is funded for ~3 months beyond boiloff 

Science operations partners 
•  HSC – in principle funded for 15-20 fte for ~5 years, but new 

financial rules… increasing the cost for each fte significantly 
•  SPIRE ICC – not funded for much beyond boil-off 
•  PACS ICC – in principle funded for ~3 years 
•  HIFI ICC – in principle expects funding for ~3 years 
•  NHSC – funding requested for 5 years (25 -> 3 ftes) 
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POP planning – top-level objectives 

 

Mission level objectives – the four ‘pillars’ 
 

Towards community 
•  Community support for ongoing data exploitation 
•  Create, advertise, and deliver the Herschel legacy archive 

‘Internally’ 
•  Derive lessons learned and items for future use 
•  Enable personnel to perform their own science exploitation 
 

Mission level objectives captured in Sec.2 in HSC plan 
 
Beyond POP – the Legacy Science Phase 

•  The Herschel legacy archive will be maintained indefinitely 
•  No ‘Herschel-specific’ activities are funded 
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POP planning – ‘phases’ 

 

Run-down phase 

This is the only (last!) time we have the MOC 
•  Get everything you need from MOC 
•  Life beyond MOC review/milestone 

Main phase 
This is when it all happens – this is the main POP phase 

•  The four ‘pillars’ – 3 pages in Sec.2 in the HSC plan 
•  Life beyond ‘Centre X’ reviews/milestones 

 

Handover phase 
This is the end 

•  Deliver and publisize the Legacy Science Archive 
•  Life beyond Herschel after Herschel review/milestone 
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POP planning – (purpose of) plans 

Each SGS Centre provides its plan 

Common mission level objectives captured in HSC plan 
•  Each Centre addresses its ‘share’ of the objectives 
•  HSC plan fulfills dual role of ‘central’ plan – also contains 

implicit requirements on partners 
 

Role/use of plans 
•  To be used for funding requests 
•  To be used to for implementation 

•  Capture of objectives – completeness 
•  Priorities setting 
•  Planning 

•  A plan can be read/reviewed/improved by others 
•  Timescale for completing is spring 2012 

HUG feedback is invited! 
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THANK YOU! 
 


