
Turbulent fluctuations will statistically cancel each other when observing
along the line of sight     :

The magneto-thermal instability injects at rather large scales                                 
with moderate intensities

1

At large radii, the line of sight is aligned with the azimuthal (horizontal)
direction wherever the plasma emissivity is higher :
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Kempf, J. M., Rincon, F., Clerc, N. 2023, submitted A&ADynamical properties and detectability of the magneto-thermal instability in the intracluster medium



  

Enhanced particle acceleration in a pulsar wind interacting with a companion 

particle acceleration

Kirk et al.(2007)

3D view of the current sheet

pulsar

companion

1st step: pulsar-companion

Context Results - 2D equatorial PIC simulations
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• Promising results: - enhanced particle acceleration

                              - significant increase of the non-thermal radiation

• Next step:  BH-NS interaction in GRPIC 

NS BH

Credit: Carl Knox, OzGrav-Swinburne University 

Electromagnetic precursor ? Particle acceleration High-energy lightcurves

Conclusions and prospects

Parametric study: separation and radius of the companion

pulsar

companion
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MHD winds in quiescent compact binaries
Marc Van den Bossche, Geo�roy Lesur and Guillaume Dubus

● Cold and li"le ionised ⇒ Resistivity
⇒ No MRI (Gammie & Menou, 1998)

● DIM requires α = 10-2 in quiescence
● Spiral shocks are not enough (Van den 

Bossche+2023)

→ New finite-volume GPU code Idéfix 
(Lesur+2023) for global 3D MHD 
simulations with 

H/R = 10-2 + Ohmic resistivity

Inner disc
● Turbulent
● Magnetically dominated:  

β ≪ 1
● Elevated: H/R ≫ 10-2

→ JED / MAD

Ferreira & Pelletier 1995, Ferreira+2006, B

Igumenshchev 2008, Tchekhovskoy+2011, B

MHD wind

Outer disc
● Thermally dominated
→ SAD

What drives accretion 
during quiescence ?
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Context and methods Results



Astro-COLIBRI

astro-colibri.science

A tool for transient and multi-messenger astronomy
Mathieu de Bony, Fabian Schüssler, Patrick Reichherzer, Atilla Alkan, Jayson Mourrier

• Cone search, visibility, link to external platform
• GW scheduling using tilepy
• Citizen science (eg. RAPAS, unistellar, ….)
• ….

http://astro-colibri.science/


  

The Very-high-energy Open Data Format (VODF)The Very-high-energy Open Data Format (VODF)
Towards a shared, open data format for VHE astroparticle

B. Khélifi, APC, IN2P3/UPC                Journées PNHE 2023, IAP 

Science-Ready  
Products

Binned Science  
Products

Advanced Science 
Products

High-Level Catalog
Products

Event Lists

Instrument Response 
Functions

Instrument Monitoring 
Tables

Counts, Exposure, 
Background Data Cubes

Excess, Significance 
Data Cubes

Sky Models

Flux Data Cubes Source Catalog

Source Component 
Catalog

Time Intervals  
(stable, good)

Observation Catalogs / 
Coverage Maps

EVENT_ID TIME RA DEC ENERGY

deg deg TeV

0 1202.06340 257.38425 -39.32344 0.8007868

132 1202.06340 257.71066 -40.528507 0.22329243

146 1202.06340 259.5841 -41.132343 0.348764

182 1202.06341 257.3364 -38.862774 0.23064576

210 1202.06341 257.5447 -40.445763 0.89308655

Sky Regions

Data 
Cubes
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• Sky Image (2D Space)

• Spectrum (1D Energy)

• Light Curve (1D Time)

• Space-Energy Cube (3D)

• Space-Time Cube (3D)

• Space-Time-Energy (4D)

 
Note some dimensions may be 
sparse or unevenly spaced

Likelihood Data Cubes

Model Fit Metrics

Landscape of the VHE astrophysics

• Increasing needs for multi-wavelength and multi-messager analyses

• Increased open data, in phase with the Open Science roadmaps

• Development of open analysis libraries 

The VODF initiative 

Created in 2023 with 11 astroparticle 

experiments, having different observation 

techniques (IACT, WCD, Neutrino Detectors).

Well structured: Steering Committee,                   

 3 Lead Editors, 2 Conveners, Governance letter

Open: public GitHub, free contributions

Formatting high-level data:

Ressources

https://vodf.readthedocs.io/

arXiv:2308.13385

https://vodf.readthedocs.io/
https://arxiv.org/abs/2308.13385


CENtral molecular zone “cosmic-ray” ionisation rate 0

NO excess in 
GAMMA rays

excess in 
low-energy 
cosmic rays?

p

Q(p)

Spectrum from 
gamma rays

spectral index 4.2

Spectrum from CR
transport simulation

spectral index > 5.0 

~ 200 pc

SGR A*

S r u t h i  R a v i k u l a r a m a n
S t e f a n o  G a b i c i  &  A n d r e a  G o l d w u r m

~ 8.5 Kpc
excess in 

ionisation rate

10 
40 

erg/s

CR power 
needed: 

Cosmic rays
can not be

the exclusive
ionising

agents of
the cmz
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