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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 KPOT, GT1, GT2, OT2p1
« 99.6% of KPGT, OT1p1, ~39 hr left
.« 98.0% of DDT (incl. ‘Must-Do")
« Two comets sched on OD#1418

OT*p2 t/m/lI tier

e 94% / 11% / 1%

« ~109 hr left top tier
« Exe ~135 hr/week
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1998
SCUBA HDF:

5 sources after 20
exceptional nights

To scale!

~3 arcmin

4 x 40

H E L g,;AS(g;VA TORY

2009
Herschel-ATLAS SDP field:

~7.,000 sources in 16 hours
3% of total => 235,000 !!
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Keck | & Il spectra of FIR
selected galaxies
1594 observed
» 767 redshifts obtained
« 731 have zup to 2
« peak z~0.85
* highest z~5
lllustration: COSMOS field
» 288 redshifts
Five examples
» Visible & far-infrared
images
These FIR galaxies contribute
~50% of SF out to z~2
(Casey et al. 2012 x2
Apd 739, 139&140, 2012)
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In the picture:

 Graphs showing
dependence of the
69 um band on
composition and
temperature

Cf. caption Fig. 2 in
Nature paper
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Herschel:

Background
250/350 um
green/red

=> dust E
emission => 2
star 4
formation :T‘.Q;
Chandra: E
Blue is X-ray &
2-8 keV => I\
AGN activity I
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X-ray selected (radio-quiet) z~1-3 AGN in CDF-N

Blue dashed rectangle:

Detected and undetected
250 um sources, z=1-3

250 um / star formation

vs: L, / AGN activity
Page et al. 2012; Nature 485, 213
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Mrk 231:

L = 3.2 x 1012 L,
(70% AGN)

P-Cygni profile with
blue-shifted
absorption and red-
shifted emission

Av ~ 1,170 km/s ®
Depletion time scale(M_,./M): ~4 x 10° yr

Sturm et al. 2011; ApJL 733, L16
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Powerful radio galaxies observed with Herschel

Sample of 70 radio-loud high-z quasars
& radio-gals from 3C & 4C catalogues
Initial results 3C368, 3C68.2, 3C257
Herschel at 70, 160, 250, 350, 500 um
Typical fluxes 10-50 mly

Lagn: torus modelling; Lge: 8-1000 um

No observed SF quenching!

Barthel et al. 2012; ApJL 757, L26
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Extend sample by order of magnitude

| No observed SF quenching iIn
Harrison et al. 2012
ApJL 760, L15 COSMOS & CDF- SI But in CDF-N!
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Herschel
SPIRE 500 um +PACS 160/70 um

Planck

HFI 540/350 um + IRAS 100 um

!

Aquila
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Protostars and prestellar cores are preferentially found in MC
filaments with densities above a critical value

André et
al. 2010
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Hi-Gal

Herschel infrared GQalactic Plane Survey

R
S
X
YW
I
50
=
T

Hi-GAL Team & ESA Herschel 70-160-350 um composite Molinari et al. 201

Toward a Predictive Global Model of Galactic Star Formation




Part of the OB1
region in Volpecula

|=59 deg
The movie shows
|=345 -> 325 deg,

eventually all the
360 deg.

Molinari & HI-GAL team
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Complete Herschel/HIFI spectral scan of Orion KL

« 20,000 lines identified - ‘only” about 5,000 from methanol...
« Astrophysics & chemistry in the making...
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First detection of
water vapour in
pre-stellar core

« 13.6 hr of HIFI at 557
GHz (H,0 144-1¢,)

« ~2000 ‘earth oceans’
as water vapour

« ~3 million ‘eo’ as
water ice on dust

« Vapour liberated by UV
radiation, created by
ionising particles
colliding with H,

« Line profile indicates
infall at 1000 AU

E L g,;,}%%VA TORY

HERSCH
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Water emission from protostars

L~20 Lg,, p-H,0
D~750 lyr ground-state
Line: 1 THz

outflow
N\

“———absorption in outer envelope

Kristensen, Visser, vD, et al. 2010, 2011
Coutens et al. 2012
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557 GHz 988 GHz

557 GHz 988 GHz 548 GHz
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Fomalhaut

Acke et al. 2012
A&A 540, A125




Fomalhaut
Modelling:

* Optical large >50 um
grains, thermal small
(blow-out) grains =>
fluffy aggregates

Replenishment time
~1700 yrs

Mass loss (=production)
rate ~2000 (1 km)
comets per day

Reservoir of ~1013
comets, total ~100 Mg,

Currently a remarkably
violent system!

Acke et al. 2012
A&A 540, A125




« Spitzer/IRS 22-34 um

« Herschel/PACS 69 um
band => Mg-rich
crystalline olivine

* Mg-rich => pristine

* Fe-rich => ‘processed’
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Herschel has observed ~10%
of all the 1300 known TNOs =>

Apophis => )
GX339-4 BH jet U

Saturn H,O0 torus U J

Oxygen O, U
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Betelgeuse
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Herschel's Legacy
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Not sure we can say today
« We’ll have to look back 5, 10, 20 years from now
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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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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 632 papers
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Herschel: #[1] =
(7/12)*#[2009] +
(5/12)*#[2010]
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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 632 papers

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 observing legacy (in HSA):

(preliminary figures)

Herschel has/will have observed

~35,000 HOTAC approved science observations
>22,000 hr of science observing
>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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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

— Advertising through other channels
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Legacy in the Making
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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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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 iIs the time!!
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Calibration was considered important upfront

« 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

Calibration status

« Herschel overall has good calibration at this point
« We have time on the POP to further improve and perfect
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« 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

Calibration status

« Herschel overall has good calibration at this point
« We have time on the POP to further improve and perfect

This meeting

« Just how good is the calibration? On what basis can we state that?
« How do we best transmit this to our users?

« Where is there a need for improvement? Where/how can we improve?

« What does it entail? Is there a bottleneck? Where? Why?
« Comparison with (and use of) other missions — SOFIA, Planck, ...
« Establish Herschel calibration as a legacy in its own right!?
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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!
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Some recent science results
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