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Organization
  

1. AMON: Astrophysical Multi-Messenger Observatories Network.                                          
I was responsible for creating this facility at IGC, Penn State but am not an expert in this 
area. My goal is to just inform everyone here about what AMON is offering so you could 
make use of this facility. I included this topic because of the focus of this meeting. 

2. Conceptual Surprises in the Theory of Gravitational Waves.                               
Foundations  of the theory were laid down by Bondi, Sachs, Penrose and others over 55 
years ago.  Therefore, it is often thought that what is needed is mainly clever approximation 
methods and computational tools. This is not quite right. Surprisingly there are conceptual 
errors in standard monographs and review articles, and, some basic issues are still open. 
My goal is only to give a flavor of these issues for this mixed audience. 



GW170817:Truly multi-messenger studies!



                                                                                      Science and Policy News AIP:  19th October 2017

Rise of Multi-Messenger Astrophysics Enabled by Growing Collaborative Infrastructure

Scientists are hailing the observation of gravitational waves and electromagnetic 
radiation from a collision of two neutron stars as marking a new era of multi-messenger 
astrophysics. ….
“To do it this time, we joined forces with thousands of astronomers and many, many 
observatories. So, we did it again, but this time we all did it.”  — David Reitze
…
…
This week’s announcement may also accelerate efforts ….   The NSF-funded 
Astrophysical Multi-messenger Observatory Network (AMON) at Penn State University 
is a computational center designed to correlate “sub-threshold” events, such as neutrino 
detections and gamma ray influxes, and to relay alerts in the same manner as LIGO 
alerts.  AMON is currently building up its own network of participating institutions.
Participation and coordination could increase at the highest levels as well. ….



play

The Astrophysical 
Multimessenger 

Observatory Network
PI: Miguel Mostafa; 

           Key Senior figures: Doug Cowen, 
Derek Fox, Chad Hanna, Peter Meszaros, 

Kohta Murase B. Sathyaprakash



Article from  
Physics Today 

just before 
AMON went 

on line (2015)



12 observatories have so far signed MOUs 
with AMON. “Sometimes collaborations 
are worried about losing control of their 

data. But the MOU says that data remain 
the property of the original observatory.”                        

Running AMON costs ~$200K/year, the 
bulk covered by NSF, with Penn State 

pitching in. “Participating experiments all 
cost hundreds of millions of dollars. So 

with this small investment we can enhance 
the astrophysics they can produce”.



The AMON concept
• Realtime and near realtime sharing of 

subthreshold data among 
multimessenger observatories 

• Realtime and archival searches for any 
coincident (in time and space) signals. 

• Prompt distribution of alerts for follow-
up observations (distributed as 
VOEvents to follow-up observatories via 
GCN)

AMON unifies and simplifies existing 
multimessenger efforts:

Astrop.Phys.	Vol.	45,	56–70,	2013

http://amon.gravity.psu.edu/

AMON provides the framework for:



The Network

http://amon.gravity.psu.edu/mou_may2015.shtml

• Triggering:  IceCube, ANTARES, Auger, 
HAWC, VERITAS, FACT, Swift-BAT sent in a 
VOEvent format; Alerts sent via GCN 

• Follow-up: Swift-XRT & UVOT, VERITAS, 
FACT, MASTER, LCOGT              

• MOUs: 12 Observatories                      
Letters of Collaboration: Fermi, LIGO, PTF

http://amon.gravity.psu.edu/mou_may2015.shtml


The network status - database

• Data from triggering observatories implemented: 

‣ public alerts completed: IC-40, IC59, Swift, Fermi 

‣ private alerts completed: ANTARES 2008, Auger  

‣ in progress: IceCube, HAWC, VERITAS, ANTARES, LIGO S5 & S6 

• Realtime tests with simulated and real (IC) data constantly being performed.     
The 22/9/2017 AMON GCN notice led to a flaring blazar as the source of 
an IceCube !. First discovery of the source of cosmic, HE neutrinos!

First full version of the AMON database designed and implemented. Now being 
used and tested!



Multi-messenger observations of a flaring blazar
Optical " rays (Fermi-LAT) VHE " rays (MAGIC)

“Multimessenger observations of a flaring blazar 
coincident with high-energy neutrino IceCube-170922A,”  

Science, Vol 361, Issue 6398, 13 July 2018
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