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Introduction

• 2nd generation water Cherenkov

• Wide instantaneous field of view (2 sr)

• High duty cycle (> 90%)

• Large area (22,000 m2)



HAWC Science

•Discover the origin of cosmic rays via HAWC’s 
observations of γ-rays up to 100 TeV from 
discrete sources and the Galactic plane. 

•Understand particle acceleration in astrophysical 
jets with HAWC’s (wide field of view, high duty 
factor) observations of transient sources, such as 
gamma ray bursts and supermassive black holes. 

•Explore new TeV physics via HAWC’s unbiased 
survey of ½ the sky.



The HAWC Observatory

300 - 7 m x 5 m steel Water Cherenkov Detectors 
(a.k.a. tanks) with 4 PMTs at 4,100 m a.s.l. in Mexico



Auger tank

HAWC 
tanks



HAWC bladders



HAWC 
components

We will reuse from Milagro: 

•900 encapsulated PMTs 

•Front-end electronics 

•Water filtration system 

•Technical expertise & experience

Off-the-shelf components: 

•VME TDCs, trigger, scalers, HV 

•300 10” HE PMTs



HAWC 
Calibration

New dedicated laser system 

•Timing calibration 

•Charge calibration



HAWC site



HAWC site



Status at the site

VAMOS: Six-tank array run between June 2011 - March 2012



Status at the site

February 2011



Status at the site

February 2012



Status at the site

September 2012



Status at the site

January 2013



Status at the site

May 2013



Status at the site

December 2013



Status at the site

March 2014



Status at the site

May 2014



HAWC-30, -77, -95, -111 Results



Preliminary 
Results

Moon Shadow



Paper in preparation

GALACTIC PHYSICS

& The Inner Galaxy
CYGNUS REGION



GALACTIC PHYSICS

The CRAB

Current Crab paper in preparation!



EXTRAGALACTIC PHYSICS

“Search for high energy emission from GRBs with
the HAWC Observatory”

First GRB results



EXTRAGALACTIC PHYSICS

“Sensitivity of the HAWC Observatory to GRBs
Using the Scaler System”

GRBs w/scalers



EXTRAGALACTIC PHYSICS

Mrk 421 flare RA

Dec

Mrk 421

April 14 - 15

> 3.3 σ



EXTRAGALACTIC PHYSICS

Mrk 501



COSMIC RAY PHYSICS
COSMIC RAY ANISOTROPY



COSMIC RAY PHYSICS

“Observation of the Anisotropy of Cosmic Rays
at the HAWC Observatory”

COSMIC RAY ANISOTROPY



HAWC-30

COSMIC RAY PHYSICS

“Observation of the Anisotropy of Cosmic Rays 
at the HAWC Observatory”

IceCube-79

COSMIC RAY ANISOTROPY



COSMIC RAY & SOLAR PHYSICS

“HAWC sensitivity to Solar events”

SOLAR EVENTS



PARTICLE PHYSICS

“Searching for Q-balls with the High Altitude Water
Cherenkov Observatory”

Q-balls



• Limits to Lorentz Invariance Violation 

• IGMF studies 

• Sensitivity to PBH

PARTICLE PHYSICS
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Summary

• 2nd Generation WCD 

•First results with  
HAWC-30, -77, -95, -111 

•The future is bright!



Coming soon!



Thank You!
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