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Background

« NSBE's small satellites projects is for NSBE
members to gain first hand experience at
designing, building, and operating satellites.

Phase |
— NSBESAT 1: Single space telescope

Phase Il

— NSBESAT 2: Formation of space telescopes that
use interferometry to act as one large space
telescope.
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WHY SPACE TELESCOPES?

* Gives our Community direct access to the Space
Program
— Specifically target:
« Communities
* Grade Schools

* Universities

 Astronomers and Astrophysicist

WHAT’S SO INTERESTING ABOUT
SPACE?
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Telescope Technology

Basic Telescope Observatory Hubble MOST James Webb

Collector Satellite

Telescope Satellite

Multi-Satellite Telescope
Macho Mengi NSBESAT 2 Ground-based Interferometric Telescope Research



Basic Operation

objective lens refracting telescope eyepiece lens

incoming light reflecting telescope

eyepiece lens

' .
secondary mirror primary mirror
© 2006 Merriam-Webster; Inc.
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Very Large Telescope Interferometer (VLTI)
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Interferometry: A technique of collecting light from several
telescopes and combining them to reveal details much

smaller than those visible by a single telescope.

1. Light beams from each telescope, corrected for
atmospheric turbulence, are brought together and

combined.

wmz/\"'/\/ —_ [\/\/ + =

Destructive interference

Constructive interference

2. Computers process data from light sensors to form an
Image similar to that which would be obtained using a

larger telescope than the individual ones.
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VLT Melipal + VISIR Image

Disc model deduced
from VLTI/MIDI observations
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ESO Press Photo 43/07 (27 September 2007)
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MELIPAL

Nasmyth Focus ] Nasmyth focus

Interferometric Laboratory (VINCI)

Coudé Focus | | | | ‘ l | Coudeé Focus

Interferometry fringes

The VLT Interferometer with ANTU and MELIPAL

+ +

Macho Men ESO PR Photo 30a/01 (5 November 2001) © European Southern Observatory Bt Telescope Research




3000 Lightyears . 300 Lightyears 3 Lightyears

The Innermost Region of the Active Galaxy NGC 1068

(VLTI + MIDI) JBs:
ESO PR Photo 13/04 (5 May 2004) © European Southern Observatory e
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Angular Resolution

« Angular resolution describes the resolving power of any image-forming
device (optical or radio telescope, microscopes, cameras, or an eye).

« The term resolution or minimum resolvable distance is the minimum
distance between distinguishable objects in an image.

The angular resolution R can usually be approximated by:

Single telescope case Telescope array case

A A
H=— H=—
L E

A = wavelength of the observed radiation

D = diameter of the telescope's mirror or lens.
B = length of separation of the telescopes in the array (baseline).
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Angular Resolution

(Calculated examples)

Wavelength: 580 nm - yellow light

Diameter/ Baseline R
(m) (arcsecond)
1 0.120
1.8 0.066 VLTI  Auxiliary telescope
2.4 0.050 Hubble
8 0.015 VLTI  Main telescope
100 0.0012 COAST Cambridge Optical Aperture Synthesis Telescope
200 0.00060 VLTI Interferometer
640 0.00019 SUSI  Sydney University Stellar Interferometer
1609 0.000074 <--- 1 Mile

.001 arcsecond -- Equivalent to resolving a target 2 meters (6.6 ft)
across at the distance between the Earth and Moon.
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Project Goals and Objectives

— OUR PRIMARY GOAL.: HAVE A MINIMUM OF
THREE NSBE MEMBERS WITH THE
NECESSARY EXPERIENCE TO BECOME
SUBJECT MATTER EXPERTS TO CONTRIBUTE
WITH THE DEVELOPMENT OF NSBESAT 2.

~ OUR OBJECTIVE. HAVE A COMPLETE AND
WORKING SMALL GROUND-BASED
INTERFEROMETRIC TELESCOPE TO BE USED
AS A “PROOF OF CONCEPT PROTOTYPE"”
AND TRAINING TOOL FOR NSBESAT 2.
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PROJECT DESIGN
CONCEPT
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MACHO MENGI

REQUIREMENTS:
— FOUR REFLECTIVE TELESCOPES
— TRANSPORTABLE
— MOVEABLE BASELINES AND FORMATIONS
— STABLE
— CONFIGURED FOR VISIBLE LIGHT

DESIGN:
— SIMILAR TO COAST INTERFEROMETER
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COAST

INTERFEROMETER
TESTBED
UNIV. OF
CAMBRIDGE
Four small ; i
telescopes T : e ol Tid
look at the E ity BUILT 1988
. _ : Bk
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COAST BEAM COMBINING
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PROJECT SCOPE

Project Includes
Designing, building and operating a ground-based interferometric telescope
Training NSBE members on use of interferometric telescopes

Comparison between interferometric and non-interferometric telescopes

Project Excludes

Astronomy research — although aspects of astronomy will be learned this particular project is an
engineering and physics research project.

NSBESAT 1 and 2 satellite design
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FUNDING

e = FUNDING AUTHORITY FOR THIS PROJECT SHALL BE IN
ACCORDANCE WITH THE EXISTING CHAPTER BYLAWS OF THE
NSBE HOUSTON SPACE CHAPTER.

e THE BULK OF OUR FINANCING SHOULD COME FROM
CORPORATE SPONSORS, DONORS, AND FEDERAL GRANTS.

* ONCE WE HAVE A BETTER IDEA OF OUR DESIGN AND
SPECIFICATIONS -~ RECEIVING DONATED EQUIPMENT WOULD
BE OUR BEST BET.
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FUNDING
DONATED EQUIPMENT

» KEY PHILOSOPHY. “LINKING NEEDS WITH BENEFITS”

 WE ARE NOT LOOKING FOR "JUNK", BUT SOMETIMES

COMPANIE'S ARE WILLING TO DONATE SOME OF THEIR LATEST
PRODUCTS FOR KEY BENEFITS.

— FREE ADVERTISING AT MAJOR EVENTS

— TAX WRITE-OFFS. NSBE HSC Is A 501 (c) NON-PROFIT
ORGANIZATION

— FREE TESTING.

« THE PROCESS CAN BE AS SIMPLE AS REPORTING TO THEM
HOW WELL THEIR PRODUCT PERFORMED UNDER REAL
WORLD CONDITIONS.

» COMPANIES MAY BE MORE WILLING TO DONATE COMPONENTS OoUT
OF THEIR MANUFACTURED SURPLUS RATHER THAN GIVING CASH.

e THE VALUE OF DONATED COMPONENTS MAY FAR EXCEED
WHATEVER THEY WOULD HAVE GIVEN IN ACTUAL DOLLARS.
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Macho Mengi Project Team

Project Committee

OPTICS MECHANICAL PROJECT SOFTWARE | INSTRUMENTATION
DIRECTOR DIRECTOR DIRECTOR DIRECTOR DIRECTOR
‘ PROJECT I
PROJECT . —  —.. — | STAKEHOLDERS
OPTICS MIECAANICAL SOFTWARE INSTRUMENTATION | PROCUREMENT
ROUP ROUP TEAM LEADER

INSTRUMENTATION

OPTICAL MECHANICAL SOFTWARE ENGINEERING PARTS & FUNDS
ENGINEERING ENGINEERING SUPPORT ELECTRICAL PROCUREMENT
CONSULTANT CONSULTANT CONSULTANT TECHNICIAN CORPORATE
ANALYST — — ANALYST - - COMPUTER ANALYST .. RELATIONS

PROGRAMMING
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MACHO MENGI TEAM

* KEVIN CALVIN: e DR. ROBERT HOWARD:

_— OP TICS D]RE CTOR — CONSUL TAN'T
o CHEMUTTAAI LANG’AT: e MICHAEL MCCULLAR:
— MECHANICAL ENGINEER — PROJECT DIRECTOR

e DARNELL COWAN:

— ACTING MECHANICAL
DIRECTOR

Visit NSBE’s Houston Space Chapter Homepage:

http://www.nsbe-hsc.org
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Questions?
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