
     PROPOSAL – POST DOCTORAL OFFER
Towards an accurate Virgo gravitational wave strain reconstruction for a better

measurement of the Hubble constant 

Summary

The CNRS LAPP (Laboratoire d’Annecy de Physique des Particules) Institute is opening a post-doctoral position in
gravitational  wave  research,  to  contribute  in  developing  and  running  the  gravitational  wave  signal
reconstruction with Advanced Virgo.
The first  LIGO-Virgo joint  observation in  August  2017 of  gravitational  waves coming from a neutron star
inspiral and a gamma ray burst,  followed by an optical signal, opened a new chapter of astronomy. Besides
confirming binary neutron star mergers as progenitors of short gamma ray bursts, new kinds of measurements
have been made,  from General  Relativity tests  to independent  determination of the Hubble constant,  with a
precision of the order of 15%.

After a period of upgrade that improved the sensitivity of the LIGO and Virgo detectors, the O3 observing run
started on April 2019 and will last for about a year. The first month of observation has lead to the detection of
about one binary black hole coalescence per week, and one binary neutron star  coalescence in a month. In
addition, new types of sources may be discovered. Another upgrade is planned in 2020/2021 before the O4
observing run planned for 2021. For every Observing Run, an important detector calibration activity is needed to
reconstruct the gravitational wave signal from various signals measured within the Virgo interferometer. Having
more and more detected sources in the coming years, with higher and higher signal-to-noise ratio, the precision
of the detector calibration and the precision of the gravitational wave signal reconstruction will need to be better
controlled. This is a critical input for the estimation of the source parameters (sky localization, distance, masses,
spins, …) and for the derived physics results such as the Hubble constant measurement.
Current uncertainties on the online h(t) gravitational wave signal are estimated to 5% in amplitude, 35 mrad in
phase and 10 µs in absolute timing. As a goal, we aim at reducing the amplitude uncertainties down to few
percent's for the O3 run, and at the percent level for the O4 run. To achieve such goals,  improvements and
developments  in  the  calibration  hardware  (so-called  photon  calibrators  and  Newtonian  calibrators),  the
calibration data analysis and the h(t) reconstruction software are required.

The LAPP group has played a major role in the construction, commissioning and data analysis of the Virgo
experiment and its Advanced Virgo upgrade. In particular, it has been leading the detector calibration and the
h(t)  gravitational  wave  signal  reconstruction.  This  signal,  built  in  real-time,  is  delivered  to  the  LIGO-Virgo
searches that send out alerts to X-ray/optical telescopes to search for possible electromagnetic counterparts. It
is an on-going effort to run and improve the calibration methods and the h(t) reconstruction pipeline.
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Position and Main Responsibilities

The successful candidate will join the team committed to running and improving the detector calibration and the
h(t) gravitational wave signal reconstruction on the Advanced Virgo data. Most of the work will concern the data
collected during the O3 run (that contains weekly detections) and the preparation of the O4 run.
The successful candidate will contribute to the following aspects:

• participate to the detector calibration measurements and analysis ; setup automatic warnings in case of
calibration issues.

• optimize the performances of the h(t) reconstruction
• develop a method to estimate the frequency-dependent h(t) uncertainties, which will have a direct impact

on  the  parameter  estimation  of  the  gravitational  wave  sources  and  on  the  accuracy  of  the  H 0

measurements.
• monitor the online and offline performance of the calibration and h(t) reconstruction.
• contribute to calibration hardware evolution (photon calibrator, Newtonian calibrator)

Required qualifications

Interested  applicants  should  have  a  recent  PhD  degree  in  physics  (astroparticle  physics,  particle  physics,
astrophysics). 
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Context

LAPP is a combined CNRS and Université de Savoie Mont-Blanc unit.  Close to 150 people are working at LAPP:
researchers,  professors,  engineers  and  support  staff,  students  and  visiting  scientists.  The  laboratory  is  very
actively  involved in  several  large international  collaborations working on accelerators,  neutrino detector  and
astroparticle experiments (Virgo, H.E.S.S. CTA and LSST). Involved in many R&D and construction programs for
large  research  infrastructures,  the  laboratory’s  skills  cover  a  large  scope  of  domains  involving  innovative
technologies in micro-electronics, complex mechanical structure design and optimization, grid computing and
scientific software developments.  The location of  LAPP,  50  km from CERN,  and  the  presence of  the  theory
laboratory LAPTh in the same premises, make the LAPP campus a very attractive research place for scientists
contributing to particle and astroparticle physics. LAPP hosts the MUST mid-range data storage and computing
centre - widely open to distributed computing infrastructure supporting research and academic projects.

Information

Type of contract: temporary contract

Appointment period: the appointment is initially 2 years.

Scheduled Hire date: 01/09/2019

Remuneration: between 2690  and  3100  monthly gross, according to work experience.

Workplace: LAPP at Annecy (74941)

Attachment: Virgo     experiment

Trips: Some short trips have to be planned in France and abroad

How to apply

The applicants should submit a cover letter explaining the interest in the position, a detailed Curriculum Vitae 
(including a description of their research with a list of publications highlighting their personal contributions) and 
arrange for at least two letters of recommendation to be send directly by the referees.

Submit CV and cover letter on the CNRS employment center website: https://emploi.cnrs.fr/

The deadline is 21/06/2019 . We reserve the right not to make an appointment and continue searching after the 
closing date. Only shortlisted candidates will be contacted.

Contact

Name: Loïc Rolland
Phone Number: +33 (0)4 50 09 55 18
E-mail: loic.rolland@lapp.in2p3.fr
Web site: http://lapp.in2p3.fr/
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