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1. Summary of Work Package  

The aim of the NEOROCKS Work Package 3 “Observations and data analysis” is to improve our knowledge of 

the physical properties of the NEO population, in particular performing early-response observations of newly 

discovered small-sized NEOs.  

Indeed, discovery apparitions of NEOs often correspond to the most favourable circumstances to re-observe 

and characterise these objects over a time span of years or even decades. Hence, acquisition and analysis of 

physical data at the first apparition is crucial to keep the physical characterization up with the increasing NEO 

discoveries.  

Moreover, the characterization of already known objects of particular interest, as potentially dangerous 

asteroids or targets of space missions and of the Arecibo radar observatory, deserves a special attention and 

dedicated effort. 

To achieve our goals, we perform observation campaigns involving a number of complementary techniques 

(reflectance spectroscopy; spectro-photometry; polarimetry; light-curve photometry), using both top-class 

instrumentation (e.g., 3-10 metre telescopes) and a network of smaller telescopes (with ⁓1-2 metre 

apertures) with guaranteed/easy access for our team. An important part of the WP3 activity is then the 

analysis and modelling of the acquired data for the determination of the targets’ physical properties.  

The NEOROCKS WP3 is led by the Istituto Nazionale di Astrofisica (INAF) and includes the following partners: 

Agenzia Spaziale Italiana (ASI), University of Padova (UNIPD), LESIA-Observatoire de Paris (OBSPARIS), 

Observatoire de la Cote d’Azur (OCA), University of Edinburgh (UEDIN), Astronomical Institute of the Czech 

Academy of Sciences (ASU), Instituto de Astrofisica de Canarias (IAC). 

 

2. Current status 

In June 2020, we completed Deliverable 3.1 “Report on procedures and tools established to organise, 

coordinate and prioritise observations; summary of telescopes and observers involved”. In this document, 

WP3 partners outlined the structure of the NEOROCKS observational efforts: besides making use of several 

guaranteed-access telescopes, single-task and more articulated proposals are foreseen to seek for observing 

time at a number of telescopes worldwide. We are also managing negotiations for purchase of further 

telescope time, to guarantee the completion of NEOROCKS WP3 tasks. 
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Unfortunately, the COVID-19 pandemic strongly affected WP3 work up. Operations were stopped for several 

months in telescope facilities worldwide, leading to cancellations and delays of our planned observations. 

Our team was however able to collect a good bunch of data in the Jan-Oct 2020 timeframe, as follows: 

 The visible spectra of ⁓30 NEOs was acquired by UNIPD and INAF (Rome Observatory), making use of the 

1.8-m and 1.22-m Asiago telescopes in Italy, as well as of the 4.1-m SOAR telescope in Chile; 

 Photometric colours (spectro-photometry) of ⁓10 NEOs were acquired by OBSPARIS, making use of the 

1.1-m Pic du Midi and 1.2-m OHP telescopes in France; 

 Seven-night polarimetric observations of 1 NEO (among other asteroid targets observed to improve the 

calibration of currently adopted relations between albedo and polarimetric properties) were performed 

by INAF (Turin Observatory) at the 1-m telescope in Calern (France); 

 Light-curves of ⁓20 NEOs were acquired by ASU at the 1.54-m Danish telescope in La Silla (Chile), as well 

as at the 0.65-m telescope in Ondřejov (Czech Republic). 

 Physical observations (visible spectra and/or photometric colours and/or light-curves) of ⁓20 NEOs that 

are targets of the Arecibo radar observatory were performed by IAC, making use of several telescopes of 

the Observatorios de Canarias in Spain (from a 0.46-m telescope to the 10.4-m Gran Telescopio Canarias). 

The obtained data were reduced and analysed, and will allow the NEOROCKS WP3 team to characterise a 

number of physical properties of the investigated targets, from their surface composition and regolith 

properties to their shapes and rotation states, also cross-matching data acquired by the different partners 

for the same target asteroids. 

 

3. Main Innovations / New knowledge 

Despite the challenges posed by the COVID-19 pandemic, many intriguing target NEOs have already been 

characterised. Results coming soon! Moreover, WP3 partners are working to develop innovative software for 

data reduction and analysis, as well as for a more efficient data mining in existing astronomical archives, as 

follows: 

 OCA is developing new processing algorithms to extract photometric colours (ugriz filters) of about 2000 

NEOs from the Sloan Digital Sky Survey (SDSS) archive; 

 UEDIN is working on Open Source software tools to assess the level of comet-like activity in asteroid 

images taken with any telescope or survey; 

 INAF (Turin Observatory) is developing a new automatic pipeline for processing the Calern polarimetric 

measurements, to speed up and make more robust the current data reduction procedure. 
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