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The Magdalena Ridge 
Observatory

David Westpfahl

New Mexico Tech

The Magdalena Ridge Observatory will be an 
optical-infrared interferometer with 10, 1.5-meter 
class telescopes.

It will be located near south Baldy Peak on the 
main ridge of the Magdalena Mountains in the 
Magdalena Ranger District of the Cibola National 
Forest

Overview

What Makes the MRO 
Interferometer Unique?

• 10 Telescopes
• Adaptive optics beyond tip-tilt
• Moveable telescopes
• High spectral resolution, R=100,000
• Baselines up to 400 meters

Uniqueness

The Partners in MRO are:

• New Mexico Highlands University
• New Mexico State University
• New Mexico Tech
• University of Puerto Rico
• Los Alamos National Laboratory

**Last week we announced a partnership with 
the University of Cambridge

The Partners

Compelling Science with an Optical 
Interferometer

Broadband Science
• Imaging of AGN
• Imaging of stellar outflows and mass loss 

mechanisms
• Star and Planet formation

Broadband Science

A Comparison of the VLA and MRO

Property VLA MRO

Telescopes 27 10

Baselines 351 45

Tel. D 25m 1.5m

B max 36km 400m

B min 35m 10m
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A Comparison of the VLA and MRO

Property VLA MRO

Lambda/d 2.4 millirad
495 arcsec

0.66 microrad
0.14 arcsec

Lambda/b min 1.7 millirad
353 arcsec

0.1 microrad
0.02 arcsec

Lambda/b max 1.7 microrad
0.3 arcsec

2.5 nanorad
0.5 mas

Range of scale 40:1 single config 10:1
1000:1 multiple config 40:1

Comparison 2

The Sizes of Interesting Objects and the 
Baseline Needed to Resolve them at 1 Micron

• AoV star in the Ursa Major Moving Cluster (25 pc), 4.3 
nanorad, 280 m

• KOIII star in the Hyades (50pc), 13 nanorad, 90 m
• KOIII star in Coma Berenices (90 pc), 7.5 nanorad, 160m

• AOV star in the Pleiades (120 pc), 0.9 nanorad, 1350 m
• AOV star in rho Oph (160 pc), 0.7 nanorad, 1800 m

• KOIII star in alpha Per or Praesepe (180 pc), 3.7 nanorad, 
325 m

• Protostellar disk in the Taurus (150 pc), 70 microrad, 0.1 m

• AGN in Virgo (20 Mpc), 5 microrad, 1.0 m

Examples

Projected Timeline

• Preliminary design review, October 2002
• Critical design review, Spring 2003
• Complete EIS, Spring 2003
• Ground Breaking, Summer 2003
• First light with one telescope, 2006
• All hardware on site, 2007
• Initial Operational Capability, 2008

Timeline

Telescope Design

Our Optical Designer, Dick Horton, has 
drawn up an entirely new elevation-
elevation mount with Dall-Kirkham optics 
that uses on five reflections to feed the 
relay lines and preserves polarization.  
This eliminates some of the well-known 
challenges with alt-az telescopes.

Design


