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HISTORY CHALCATAYA

1947 -Discovery bf the pion, 'emulsions Chambers éxposed IN the Pic di Midi, Pirinée's

1947 Cesare Lattes take emulsion chambers to Chacaltaya, Bolivia

First international Laboratory

Later, in the 60’3 Brazil-Japan Collaboratioh
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HISTORY OF THE AUGER COLLABORATION
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LIFE IS COMPLICATED




PHYSICS
THE SPECTRUM and COMPOSITION
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THE GZK CUTOFF
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PHYSICS
THE CROSS SECTION
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PHYSICS
THE ANISOTROPIES
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PHYSICS
THE LIMITS
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" RESULTS: PHOTONS
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THE PIERRE AUGER OBSERVATORY
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The Pierre Auger Observatory Upgrade
AugerPrime - arXiv:1604.03637 |

Motivations

* |nvestigate mass composition in the suppression region on
an event-by-event basis

« Reach the sensitivity to detect a small contribution (~10%) of
protons in the suppression region

« Study hadronic interactions at center-of-mass energies above
100 TeV

36



The Pierre Auger Observatory Upgrade

Planned upgrades

~ Surface Scintillator Detectors (SSD) above the existing Water-

Cherenkov-Detectors (WCD)
New electronics for faster sampling of both WCD and SSD

signals (better timing accuracy, increased dynamic range)

Underground Muon Detectors in the SD area of 25 km? (“infill

area ) '
Extend Fluorescence Detector duty cycle from = 15% to =
- 20%

37
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' Scintillator (3.8 m?)

W— —
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from Roberta Co/a/i//o



from Roberta Colalillo
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FUTURE EXPERIMENTS
LATTES

LARGE ARRAY TELESCOPES For TRACKING

ENERGETIC SOURCES

40



/’H'AWC(NorthernHémiSphere)

- Altltude 4. 100 m.a.s.l , |
-~ 20 000 m2 covered with 300 W.C. Tanks
- 200 ton water +4 Photomultlpllers

Inaugurated Mar 20 2015
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Why LATTES: Present situation
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There are no large field of view experiment to:s" ¢

* Monitor the Center of the Galaxy | %
* Exploit the 100 GeV range b

LHAASO

. “{03
E [GeV




LATTES OBJECTIVES

[ .

Build a gamma ray detector operating 24/7, field of view

of T rad?*

Low energy sensitivity ~ 100 GeV
Altitude above 5.000m
South America (interesting objets)

Physics:

Fast Monitoring: Seendipituos flare hunting+trigger of
other observatories

Slow Monitoring: Long baseline on several TeV sources

General Astrophysics: high energy TeV tail+ sinergy with
IACT+wide-FOV observation | |

Fundamental Physics: exotic physics, the unknown



TOPOLOGY OF GAMMAS AND PROTONS

Elevation [km)]
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LATTES BASE DESIGN

» Exposition area of the order of 20.000 m*

 Dense coverage of the area

. Detetors simple é robust..

. Good temporal resolution

»  Good hadronic background rejection
« Good angular resolution '

e Scalable

- 46



BASE DESIGN - CONCEPTUAL DESIGN

CESAR
Calorimeter Electromagnetic for Studying AIR gammas
Two lines of development for radiador: water or gtass
Measure the shower energy with good resolution

MARTA
Muon Array Rpcs for Tagging Airshowers
Particle counter based on RPC technology
(RPC -- Resistive Plate Chamber)

Temporal resolution ~ 1 ns

a7



" LATTES Station

~» Thin slab of lead (Pb)

- - 5.6 mm (one radiation lenght)

~+ Resistive Plate Chambers (RPC)
e 2IRP O per station” s

- Fach RPC with 4X4 reading pads

e Water Cherenkov Detector (WCD)
Rea e -ZPMT (diameter 15 cm)

- Dimension: 1.5mX3mX0.5m



Conversor: 5.6 mm Pb.

LATTES Layout

Pattern and timing: RPCs

Calorimeter and

U identification: WCD

60 x 30 stations
~100 x 100 m?

49



Ongoing developments and test on RPCs

Same RPCs of the MARTA project (Muon Array with RPCs for Tagging Air showers)
‘used for studying WCD response of the Pierre Auger Observatory

RPC in the field @ Auger site

tested in ’Lrsh environmental condiftions
1

- CBPF RPC telescope

- characterize RPC teleScope operation
» . comparison with a dedicated MC simulation
= « synergy between two experiments/techniques

« RPC used for absolute calibration of SSD
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Why RPC s’? _ _
MARTA performance on hostlle enwronment
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‘Site for LATTES
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Alternative Site for LATTES: San Antonio de los
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CONCLUSION

AUGER

» |s a mature experiment, stable and collecting large amount of
data

 Bound to take data at least until 2025

* Preparing the upgrade to improve the resolution on the mass
composition

+ Keep tuned, important results on the verge of being
announced

LATTES

. Isa large field of view (FO\O y ray ex,oer/ment in SA

« Complementary to CTA |

* Next generation of hybrid gamma ray experiments

* @Good sensitivity to low energy (100 GeV)
e Tool to alert on variable sources and transients



