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Science at the 5%-level
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the whole story (so far)
Last 5 years
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Briefly

• The FORSes Target of Opportunity science is dominated 
by Supernovae and GRBs;


• In the last 10 years SNe have been (re)gaining popularity 
over GRBs (but… sGRB regaining interest after the 
association to kilo-novae and GW events)
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Why?

• Obvious high-throughput  work-horses for photometry 
and low-resolution spectroscopy


• Efficient ToO/RRM activation


• [Unique polarimetric capabilities]
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some [crude] stats
• telbib.eso.org (1998-2019)


• keywords/title/abstract: supernova* “gamma-ray burst*” 
“gamma-ray burst*” 

• visual inspection of output (results are very reasonable)


• 419 refereed papers (A&A 146; ApJ 140; Nature 14; 
Science 4)


• Total citations: 40,490
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Papers
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FORStats/1

source: telbib.eso.org (consulted Mar 09, 2019)
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FORStats/3
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Impact

• Median citation rate <r>=5.1 cit/yr (25th: 2.9 - 75th: 10.0)


• N(r>= 10 cit/yr): 102 (24%)


• N(r>= 20 cit/yr): 47 (11%)


• N(r>= 50 cit/yr): 13 (3%)


• N(r>= 100 cit/yr): 4 (~1%)


• Max(r)=354 cit/yr (Abbott et al. 2017, GW170817)


• N(c>=100 cit): 86 (21%)
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Top 10
1. Riess+, 2004, Type Ia Supernova Discoveries at z>1 from the Hubble Space Telescope: Evidence 

for Past Deceleration and Constraints on Dark Energy Evolution (3236);


2. Astier+, 2006, The Supernova Legacy Survey: measurement of ΩM, ΩΛ and w from the first year 
data set (2015)


3. Tonry+, 2003, Cosmological Results from High-z Supernovae (1539)


4. Knop+, 2003, New Constraints on ΩM, ΩΛ, and w from an Independent Set of 11 High-Redshift 
Supernovae Observed with the Hubble Space Telescope (1355)


5. Giavalisco+, 2004, The Great Observatories Origins Deep Survey: Initial Results from Optical and 
Near-Infrared Imaging (1254)


6. Hjorth+, 2003, A very energetic supernova associated with the γ-ray burst of 29 March 2003 (1029)


7. Amanullah+, 2010, Spectra and Hubble Space Telescope Light Curves of Six Type Ia Supernovae 
at 0.511<z<1.12 and the Union2 Compilation (1000)


8. Wood-Vasey+, 2007, Observational Constraints on the Nature of Dark Energy: First Cosmological 
Results from the ESSENCE Supernova Survey (788)


9. Abbott+, 2017, Multi-messenger observations of a Binary Neutron Star Merger (708)


10. Conley+, 2011, Supernova Constraints and Systematic Uncertainties from the First Three Years of 
the Supernova Legacy Survey (497)
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1999 - Status quo
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Patat+

The SN-GRB Rosetta Stone
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The first FORS papers
• Wijers+, 1999, Detection of Polarization in the Afterglow of GRB 990510 

with the ESO Very Large Telescope


• Bauermann+, 1999, VLT observations of GRB 990510 and its environment 

• Israel+, 1999, ESO deep observations of the optical afterglow of GRB 
990510 

• Covino+, 1999, GRB 990510: linearly polarized radiation from a fireball 

• Turatto+, 2000, The Properties of Supernova 1997CY Associated with 
GRB 970514 

• Sollerman+, 2000, SN 1998bw at Late Phases


• Sahu+, 2000, Discovery of the Optical Counterpart and Early Optical 
Observations of GRB 990712
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The first…

12 papers on GRB polarization
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Looking for the SN signature

Lazzati+ 2001
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The smoking gun…
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Hjorth+, 2003

(Patat+ 2001)
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…and further evidences

Della Valle+  2003
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The beginning of SN 
spectropolarimetry at ESO
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The beginning of SN 
spectropolarimetry at ESO

SN1998bw (Patat+)
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The beginning of SN 
spectropolarimetry at ESO
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First direct evidence of chemical 
asymmetries in a Type Ia SN

Wang+ 2003
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Important insights
SiII OI
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Polarimetry
• 42 refereed papers (10%), 1805 citations (4.5%)


• 6 with >10 cit/yr


• Remains a niche technique


• Nice results, but not yet conclusive for SNe


• Important results for GRBs (linear+circular detections)


• Photon-starving, very low sample increase rate…
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Other FORS-based hits

• Malesani+, 2004, SN 2003lw and GRB 031203: A Bright Supernova for a Faint Gamma-Ray 
Burst (358)


• Mazzali+, 2006, A neutron-star-driven X-ray flash associated with supernova SN 2006aj (253)


• Fynbo+, 2006, No supernovae associated with two long-duration γ-ray bursts (325)


• Della Valle+, 2006, An enigmatic long-lasting γ-ray burst not accompanied by a bright 
supernova (329)


• Pian+, 2006, An optical supernova associated with the X-ray flash XRF 060218 (408)


• Fynbo+, 2009, Low-resolution Spectroscopy of Gamma-ray Burst Optical Afterglows: Biases 
in the Swift Sample and Characterization of the Absorbers (292)
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take home

• The FORSes made a major contribution in the field of 
GRBs, and in the association between long-duration GRB 
and supernovae.


• They contributed to large-scale projects in the SN Type Ia/
cosmology field (SN Legacy Survey, ESSENCE, SN 
Factory, …), in synergy with Gemini, Keck, Subaru, HST


• They generated a wealth of data for single SNe of all 
types
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FORS in the GW era

• All started with the Ligo-Virgo O2 
campaign


• The ESO community was ready to 
react, with approved ToO 
programmes on X-S, FORS2, …


• X-Shooter played THE role: the 
spectral sequence is just a marvel in 
itself
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First polarization 
measurements in a GW
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and follow-up

• Very appealing to the GW community, for better 
constraining the system configuration.
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The FOReSeeable Future

• Is FORS becoming obsolete?
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signs of 
tiredness?
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FORS TOO Science too?
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Where do we go from here?
• FORS remains a chief instrument for ToO science at ESO (often 

also requested to compensate the unavailability of X-S)


• The imaging [and polarimetric] capabilities somehow balance out 
the spectral coverage of X-Shooter, but…


• There are indications of a loss-of-interest for ToO science with 
FORS, with a possible gradual “migration” to X-Shooter


• Ideally, one would like to have a ForShooter, combining spectral 
range, imaging and polarimetric capabilities all in one.


• At least a full optical spectral coverage with one detector.
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May the FORSes 
be with you
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