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LATTES

Lattes started as a name and a project submitted to 
CNPq at least in 2009:



Very high Energy Gamma Rays
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LATTES
LATTES objective is to build a detector operating 
24/7, with an opening of 𝜋	
  rad2
Gamma Energy > 100 GeV
Altitude above 5.000m
Capability of detecting transients
In South America (interesting objects)
• Non Thermal processes in the Universe
• Transients
• Physics of extreme objects
• SNR, AGN, GRB
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• The Galactic centre (Sagittarius A*) , at declination  -29 degrees. 
• HESS J1640-465 is one of the most luminous TeV gamma-ray sources 

in the Galaxy at declination – 46 degrees.  Discovered by HESS is 
positionally coincident with a known supernova remnant.  The 
observed spectrum extends up to about 10 TeV.    

• RX J1713.7 - 3946 coincident with a supernova remnant.  The 
spectrum extends up to about  100 TeV

• Centaurus A (NGC5128), the AGN closest to us at a distance of about 
4 Mpc is at declination  - 43 degrees.    This is a well known radio 
galaxy emitting electromagnetic radiation in a very wide range of 
frequencies.  HESS has detected  photons from Centaurus A of energy 
up to 6 TeV .    

• The  three strong gamma-ray emitters have been found by HESS in the 
Large Magellanic Cloud (LMC) a satellite galaxy of the Milky Way 
distant about 50 kpc at declination of – 70 degrees with photon energy 
extending up to about 20 TeV.  

Sources of potential interest
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HAWC  (Northern Hemisphere)

- Altitude 4.100 m.a.s.l.
-20.000 m2 covered with 300 W.C. Tanks
- 200 ton water + 4 Photomultipliers
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LHAASO Project
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90.000	
  m2 water
Cherenkov	
  detectors

360	
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LATTES
LATTES HAWCWhy altitude?

Gain in R.L. ~ 2.5
LATTES/HAWC ~ 2-3 
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Chacaltaya Observatory, Bolivia, near La Paz
Latitude 16.3 S, altitude 5200 m a.s.l.

ALMA Site - Atacama desert, large plateau, Chile at the border with Bolivia 
Latitude 23.7 S , altitude 5060 m a.s.l. (could be higher)

Air pressure ~ 50 % of sea level ! 

Sites for LATTES
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Sites for LATTES
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Declination δ

Declination (zenith angle) < 60 degrees
Crab nebula is a kind of standard “candle” in high-energy
photons astrophysics

Alma (-23.7°) Chacaltaya (-16.3°)

GC GCCenA CenALMC LMC
Crab Crab

Exposure
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Topology for protons and gammas

Concentrated Sparse

Large spread of arrival times14



1 TeV particles

Photons Protons
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Photons are main component of the shower
Primary Photons 100 GeV, 500 GeV and 5 TeV

6 part/m2

0.3  part/m2

0.02 part/m2

Detector size
at least 10 m2

Particle  density (5000m)
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• Exposure area larger than 10.000 m2 

(mix of science requirements and funds)

• Dense cover of the area

• Detectors simple and robust. Little maintenance

• Good time resolution

• Good hadronic backg rejection   

• Good angular resolution

• Scalable

Baseline design
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CESAR 
Calorimeter Electromagnetic for Studying AiR gammas
Prototype being developed using glass radiator
Measure the energy of the shower with good resolution

MARTA
Muon Array Rpcs for Tagging Airshowers
Particle counter based on RPC technology
Time resolution ~ 1 ns

Baseline design – Conceptual design
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Clear float glass 
It is stable and, for thick plates, it is sturdy 

water needs purification and control against pollution by bacteria and 
may evaporate and freeze.  

Big manufacturers of plates of clear float glass (China).  

Large production capabilities, prices are  low. 

For plates of thickness up to 19 mm, cost 5 – 10  USD/m2

Most modern big building around the world are essentially towers with 
walls made of float glass supported by steel frames.  The overall wall 
area can be of the order of  thousands of square meters

CESAR
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Clear float glass has very good physical properties.
• Density 2.52  g/cm3
• Refractive index 1.5
• Transmission spectrum 0.3 – 3 μm  (matches sensitivity of

standard photocathodes)
• Radiation length 10.7 cm  (allows compact design with

respect to water , 36 cm)
• Critical energy 49 MeV ( water  81 MeV)

CESAR
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PMT
Reflecting cone

Glass radiator > 40 cm ~  4 r.l.

Flat basement 4.3 m

3	
  m

Tyvek diffuser

Sandwich: 19 mm thick glass plate
Thin plastic sheet interlayed

The basic glass element
1.5 m x 1.5 m x 19 mm
Weight: 106 kg 

Cesar - Sketch of a detector unit
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Cesar – Alternative Water tank
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WATER

Tyvek diffuser

1 meter PMT



MARTA
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MARTA
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MARTA
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Originally	
  a	
  detector	
  to	
  use	
  in	
  Auger



MARTA
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AUGER

P.Fonte
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MARTA

Chambers in operation 
with HV since Jan 2014

4 RPC’s

2RPC’s



MARTA in Rio
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MARTA in Rio

A cosmic ray!
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Expect an angular resolution of a fraction of degree (about 0.50 @ 1 TeV, and 
about 0.10 @ 10 TeV
The orientation of the front of the showers  is obtained from measurements of 
the time of  arrival of the shower front on the detector units.   RPC are very 
fast !

Discrimination of gamma-ray vs. protons 
-The basic experimental method relies on the different topology of the hits distribution 
which is sparse for hadronic showers and quite concentrated for photon showers.

- The proposed detectors are rather small and therefore the response is fast.  This will 
allow implementing an additional method of discrimination based on the rise time and 
thickness of the front of the shower.  This method has been successfully used by the 
Auger collaboration in the higher energy region.

Angular Resolution
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LATTES is complementary to:
• HAWC / LHAASO providing full sky coverage

(HAWC/LHAASO in the North and LATTES in 
the South)

• HESS/CTA in terms of continuous operation
and wide field of view

Conclusions
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LATTES has the right geographical properties
in terms of latitude and altitude
On the chessboard of astroparticle physics
with gamma rays

LATTES is the missing piece !

Conclusions
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Conclusions
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