
• Define relevant experiments/line of research for the PIs for the 2029-2032


• Template collection launched per experiment, line of research 


• Project name:


• Short description :


• Involved PI(s): 


• Swiss participant Institutions: 


• Swiss % to Investment level:


• TimeLine 2018-2032 [highlight changes since roadmap]


• Objectives 2020-2032 [highlight changes since roadmap] 


• Impact:


• Scientific: 


• Economical and Technological:


• Societal and knowledge transfer


• Current state and remarkable highlights: 2020-2024


• Operation and sustainability in the long term:


• Recommendations and findings


• Do you have a proposal of update?


Preparation for CHIPP Roadmap for Pillar 3 
(Astroparticle) update meeting 18-19 Jan 2024 Balsthal



• CTAO: CHIPP Board A. Biland, E. Charbon, D. Della Volpe,  TM, P. Saha, N. Serra, 
R. Walter ) Staff: M. Heller + CHAPS: JP Kneib, S. Paltani, Staff: N. ProduitM. 
Falanga. Others : A. Neronov (EPFL), T. Schulthess, P. Fernandez, V. Holanda 
(CSCS). Participating Inst. UNIGE (DPNC,ASTRO), EPFL (LASTRO, AQUALab), 
ETHZ/CSCS, UZH, BernU


• Dark Matter Direct Detection: L. Baudis (Xenon/Darwin), B. Kiliminster (DAMIC) B. 
Penning (Tesseract/LZ). Part. Inst.  UZH


• ET, Gravitational waves cosmology:  S. Schramm, M. Maggiore, T. Riotto, M. 
Soares Dos Santos (CHIPP Board member), senior scientists: Paul Laycock, 
Stefano Foffa; CHAPS: A. Fragkos, C. Charbonnel; other: C. Bonvin. Part. Inst: 
UNIGE, maybe ETHZ


• DM indirect detection + Multi-Messenger from space: A. Tykhonov, X. Wu, Senior 
Scientist: M. Paniccia, Philippe Azzarello (AMS, DAMPE, HERD)+NUSES/EUSO 
(Cherenkov from space), Chiara Perrina 


- Teresa.montaruli@unige.ch



Why an update?

- Why an update?


- explicitly refer to 2029-2032


- Revisit high-level recommendations, underline change of priorities


- Refine schedules, deliverables


- Impact : scientific, knowledge and technological transfers, on society




New Roadmap Update document



Pillar schedule

- why separate schedules per pillar?


- Large RI require a cumulative planning


- CTAO ERIC 2025 end of construction 
2029


- ET operation in 2035


- IceCube construction restarted in 2023 
towards x 10



CR

γ ν GW

LIGO Black hole mergers,  
from Sep. 2015 

GW170817 

GW170817 Neutron star mergers in GW 
(VIRGO, LIGO) & Photons (Fermi-LAT,…)

Science 361 (2018)

Gamma-rays and Neutrinos 
from black holes 
TXS 0506+056  
NGC 1068

Input on Multi-Messenger 



Update the present Swiss landscape?



Executive summary recommendations

Multi-messenger, multi-technology, across all fields


LZ, Tesseract



LXe Time Projection Chambers - convergence towards DARWIN

▸ Observe the small light and charge signals when a 
particle interacts in the dense liquid target 

▸ 3D position reconstruction 

▸ Good energy resolution 

▸ Particle discrimination: ratio of charge/light
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LZ, Xenon nT , Tesseract 



Beyond the neutrino floor (overlap with Pillar 2?)

- What if DM is the only resource if only gravitationally interacting (role of 
primordial BHs, Large scale surveys, GWs roadmap (ground and space?), 


- Profit of new instruments (Gaia, EUCLID, SKAO, CTAO,…)



Executive summary recommendations
Multi-disciplinarity is a 
plus. CHIPP / CHAPS 
overlap concerns GWs 
and CTAO. They are big 
RIs in synergy with 
Astro projects like 
SKAO,…


Big science, Big Data 
and technology 
challenges in Swiss 
industry 


Long-term operation is 
a challenge as 
construction. Means 
sustaining legal entities 
and data centres in 
Switzerland 




The Cherenkov Telescope Array Observatory (CTAO)

High-energy range:
4.3 m ø Schwarzschild-
Couder reflector
10.5° FoV
Several km2 area at 
multi-TeV energies

Mid energy-range:
11.5 m ø modified Davies-Cotton
9.7 m ø Schwarzschild-Couder 
reflector
7.5° - 7.7° FoV
Sensitivity in 150 GeV – 5 TeV

Low-energy range:
23 m ø
Parabolic reflector
4.3° FoV
Sensitivity in 20 GeV-1 TeV 

• 5-10 times better sensitivity w.r.t. current generation
• 4 decades of energy coverage: 20 GeV to 300 TeV
• Improved angular and energy resolution
• Two arrays (North/South)

www.cta-observatory.org/

Science with CTA, arXiv:1709.07997CH-CTAO Whitepaper

CTAO-CH 
Collaboration is 
regulated by a 
collaboration 
agreement

https://scnat.ch/fr/uuid/i/7c19a571-f649-5948-9982-5511a2d953a3-The_Cherenkov_Telescope_Array_Observatory_CTAO


Update in recommendations (CTAO)

13

Accession to Switzerland to the CTAO/ET… final legal entity should be secured. 

- Should it become a recommendation for distributed RI recognised in the 
Roadmap for IGO, ERIC,… (ERIC is difficult…)?

The operation of CTAO is foreseen to last order of 20-30 yr from its completion.

- Should it be a recommendation? Operation requires a comparable investment to 
Construction,  long-term interest of the community requires solid consortia;

- Data Centre in Astrophysics/Astroparticle at  CSCS: one of the 4 off-site data 
centres of CTAO (and Regional Data Centre of SKAO,…), this will require 
securing annual operation funds in synergy with SKAO and other big data projects 
in astronomy. What instrument in the long term? FLARE as LHC, other?



CTAO Science

Current generation : MAGIC measures Crab-
like spectra in 1.5 min with 30% accuracy


1000 hours per year good weather dark time 


Every hour of CTAO will be precious!

Pulsars: from 10 GeV to TeV

LHAASO J2108+5157 : hadronic or leptonic

PWN or TeV halo

Microquasars: SS433

Cygnus cocoon stay tuned



Einstein Telescope  
xylophone 
10 km  

3 Interferometers resolve polarisation 

100-200 m underground



Gravitational wave searches
Plot from http://gwplotter.com/



Executive summary recommendations

More on 
cosmology?

Innovation hubs more 
useful to researchers also 
in cantonal universities



Major successes (2017-2020) update?
New multi messenger evidence


GW170817 (GW-gamma-rays)


TXS 0508+05 (nu+gamma-
rays)


About 8 GRBs from ground to 
20 TeV in LHAASO


First neutrino only source: NGC 
1068 challenges standard 
hadronic models


Neutrinos from the galactic 
plane


Limits 2023 LZ almost at the 
neutrino floor,…




Gravitational	
wave	

antennas	

Cosmic	sirens		
Hubble	Constant	
Dark	Energy	

CMB	
Phase	Transitions	

Primordial	Black	holes		
vs	Dark	Matter		

Axions,	Boson	stars,	
Strange	stars…		

QM	Squeezing	
QM	Interpretations	

Testing		
General	
	Relativity	

	

	
Neutron	Star	EOS	
Formation	of	Heavy	

Elements	

Multi-messneger	
Astrophysics		

Star	formation	and	
Evoliution		
Kilonovae	
Supernovae	

GW	and	Fundamental	Science	
(See	B.S	Sathyaprakash	talk	)	

Cosmology	and	Particle	Physics	Cosmology	and	Astrophysics	

Astrophysics	and	Nuclear	Physics	 Testing	Quantum	Mechanics	

Gravitational waves and Fundamental Science 

GW address 
exciting science: 
tests of gravity in 
regions of greates6t 
space-time 
curvature, graviton 
mass constraints, 
Hubble constant, 
black holes 
existence, their 
horizon and their 
connection to dark 
matter, matter in 
extreme 
environment, origin 
of heavy elements, 
equation of state of 
ultra-dense matter 
elements, exotic 
objects 




Cosmic ray from space



Overall Vision

• Secure long-term engagement in RI operation


• More specific plans for Darwin,  CTAO and ET require a spending profile



Major successes (2017-2020)



List of experiments


