
Direction Reconstruction in VERITAS

•Importance: improving 
sensitivity, resolving galactic 
sources. PSF ~0.1 Deg 

•Methods:  
•Geo - the multi-

telescope parallax 
method.  

•Disp - the single 
telescope parallax/
simulation based 
method.  

•Large zenith angle problems. 
Galactic Center, GRBs, more 
sources than SZA. 

•Disp TMVA, Disp-Geo 
weighting.

The Geo Method 
• Stereoscopic imaging provides us 

with different projections of a 
shower. 

• The source however, is so far 
away that there is practically no 
parallax for its location. 

• Overlay multiple major axes on 
the same image Æ they intersect 
at the source location. 

• Measurement error / limited 
statistics: 
– Multiple Intersection points. 
– Various averaging schemes 

(geometric center, weighted 
mean, etc...) are used to 
determine the source location. 
 From? 

The Disp Method 

• Cherenkov showers: 
– Approximately elliptical (when 

imaged from ground.) 
– Major axis: gamma ray propagation 

axis. 
– Minor axis: spread of Extensive Air 

Shower (EAS) 
– Gamma ray sources lie along major 

axis (within error.) 

• What is Disp? 
– Camera plane distance (in degrees) 

of the gamma ray source from the 
center of the shower image, along 
the major axis. 

An elliptical image being 
analyzed for disp. Taken 
from memo by Gunes(?) 

Monte Carlo Performance Studies 
• Zenith Angle 

dependence 
– Geo better for SZA, 

Disp for LZA. 
• Why? Abundance of 

nearly parallel showers 
(distant core) for LZA. 

• For nearly parallel 
major axis: 
– Geo: any small error in 

direction will result in 
large reconstruction 
error. 

– Disp: performs as 
usual. 

Geo (red), Disp (black), Combination – to be 
explained (Green) 


