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Stretching out in the Palomar snow, Winter 1976

!ǳǘƘƻǊΩǎ tƘƻǘƻ



Upon finishing my PhD in 1975 at the Univ. of 
Virginia, I lucked into a post-doc at Kitt Peak Nat. 
Obs.

wƻƎŜǊ [ȅƴŘǎ ŜȄǇŜǊƛƳŜƴǘŜŘ ƛƴ [ŀōŜȅǊƛŜΩǎ ƴŜǿ 
technique of speckle interferometry and felt it 
would be worthy of time on the brand-new 
KPNO 4-m telescope.

A decision was made to hire a new PhD with 
experience in astrometry. I fit into that model 
and went to Tucson for two years.

{ǘŜǾŜ wƛŘƎǿŀȅΩǎ ƻŦŦƛŎŜ ǿŀǎ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ƻƴŜ 
L ǎƘŀǊŜŘ ǿƛǘƘ ŀƴƻǘƘŜǊ ǇƻǎǘŘƻŎΧΦOn Kitt Peak, 1976



C o u r t e s y  A U R A ,  I n c .



!ǳǘƘƻǊΩǎ 5ƛŀƎǊŀƳΦ



!ǳǘƘƻǊΩǎ 5ƛŀƎǊŀƳ
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!ǳǘƘƻǊΩǎ tƘƻǘƻǎ



!ǳǘƘƻǊΩǎ tƘƻǘƻǎ









Angular resolution of a double-lined spectroscopic binary provides 
masses, distance, and hence luminosities.

Speckle resolution of 0.035 arcsec can penetrate into the sample of 
candidate DSBs.

100 x more resolution is required to substantially exploit DSBs.

Lƴ ǘƘŜ ƭŀǘŜ мфтлǎΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ [ŀōŜȅǊƛŜΩǎ ŜŦŦƻǊǘǎΣ [.hL ǿŀǎ 
reawakening.

This is when I first became excited by the potential of LBOIs.
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Art Hoag Ingemar Furenlid

!ǳǘƘƻǊΩǎ tƘƻǘƻǎ



The program was carried out from 1975 ςlate 1990s.

.ȅ мффтΣ /I!w!Ωǎ ǎǇŜŎƪƭŜ ǇǊƻƎǊŀƳ ƘŀŘ ǇǊƻŘǳŎŜŘΥ
Å 12,300 accurate measurements of 3,200 binaries including 230 new 

binaries, representing ~85% of all speckle results.
ÅWe surveyed ~one-third of the stars in the Yale Bright Star Catalogue
Å 85 refereed papers with ~3700 citations
Å 63 unrefereed conference proceedings, popular articles, etc.
Å Inspired new programs elsewhere, e.g., the USNO abandoned its 

venerable micrometry program in favor of speckle interferometry.

Program funded by 9 NSF grants & 3 AFOSR grants totaling $1.9M.

The Array could never have been funded without this track record.







Bill Hartkopf

Å PhD - U. Illinois

Å Arrived in 1981

Å Largely responsible for our 
speckle productivity

Å Left for USNO in 1999 

!ǳǘƘƻǊΩǎ tƘƻǘƻ



Bill could do anything

ςeven repair computers

!ǳǘƘƻǊΩǎ tƘƻǘƻ



Bill & Deborah in 2004

ςHappy denizens of Maryland 
& Northern Virginia

ςand now the Gulf Coast of 
Florida!

!ǳǘƘƻǊΩǎ tƘƻǘƻ



Don Hutter

Å With CHARA during 1984ς
1985 when he joined the 
Mark III staff on Mount 
Wilson.

Å He did a lot of speckle 
observing during his 18 
months with us.



Don Hutter

Å Now retired from the 
USNO after heading up 
NPOI.

Å [ƛƪŜ ƳŜΣ ƘŜΩǎ ǘŀƪŜƴ ǳǇ 
astrophotography as a 
retirement hobby, except 
ƘŜΩǎ ōŜǘǘŜǊ ŀǘ ƛǘ ǘƘŀƴ L ŀƳΦ

M 8 1  P h o t o  b y  D o n  H u t t e r



Bill Bagnuolo

Å PhD ςCaltech

Å Arrived in 1985

Å Major role in array design

Å His study of imaging 
requirements led to Keck 
gift of sixth telescope

Å Left GSU ca. 2008

!ǳǘƘƻǊΩǎ tƘƻǘƻ



WeanςShun Tsay

Å PhD - GSU

Å D{¦Ωǎ ŦƛǊǎǘ ŀǎǘǊƻ tƘ5 ς1989

Å Performed site analysis of 
Anderson Mesa

Å Returned to Taiwan

!ǳǘƘƻǊΩǎ tƘƻǘƻ



Brian Mason

Å PhD ςGSU 1994

Å Stayed on as a postdoc until 
1997 when he took over the 
USNO speckle program

Å Bill & Brian were the 
dynamic duo of CHARA 
Speckle

!ǳǘƘƻǊΩǎ tƘƻǘƻ





Science goals proposed in 1985 request for feasibility funds:

Å Stellar angular diameters

Å Resolution of spectroscopic binaries

Å Resolution of AGNs



1985 Concept



1989 Concept

P a i n t i n g  b y  B i l l  P o u n d s



Science goals proposed in 1989 feasibility study final report:

Å Stellar angular diameters

Å Pulsating variable stars

Å Extended atmospheres and emission regions

Å Resolution of spectroscopic binaries

Å Surveys for new binaries

Å Close, interacting binary features

Å Detection of low mass companions (including planets)

Å Resolution of nuclei of active galaxies



/ƻƴǘǊƛōǳǘƻǊǎ ǘƻ /I!w!Ωǎ CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ tǊƻǇƻǎŀƭ

Å Hal McAlister ςGSU Professor PI
Å Bill BagnuoloςGSU Research Scientist
Å Bill Hartkopf ςGSU Research Scientist
Å Ingemar Furenlid ςGSU Associate Professor
Å Allen Garrison ςGTRI Senior Research Scientist
ÅMorris Hetzler ςGTRI Research Scientist
Å Davis Roberts ςGTRI Research Scientist
Å Don Barry ςGSU Graduate Research Assistant
ÅWean Shun Tsay ςGSU Graduate Research Assistant
Å John Laudo ςGTRI Graduate Research Assistant
Å Kenneth Whitesett ςGTRI Graduate Research Assistant



5ŀƴ tƻǇǇŜǊΩǎ ǇǊƻǇƘŜǘƛŎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ƻǳǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇǊƻǇƻǎŀƭΥ

ά²ƘƛƭŜ ƛǘ ƛǎ ƻŦǘŜƴ ŀǘǘǊŀŎǘƛǾŜ ǘƻ ƛƴǾƻƪŜ ǎŜǊŜƴŘƛǇƛǘȅ ŀǎ ŀ ƧǳǎǘƛŦƛŎŀǘƛƻƴ ŦƻǊ ŀ 
new scientific endeavor, history has indeed taught us that whenever a 
new technique enters a new realm of observational phase space, the most 
striking and productive results tend to be those not anticipated by even 
the most prescient thinkers

/I!w!Ωǎ {ŎƛŜƴŎŜ !ŘǾƛǎƻǊȅ /ƻƳƳƛǘǘŜŜΥ

Å Pierre Demarque ςYale University
Å Jay Gallagher ςLowell Observatory Director
Å Dan Popp[er ςUCLA



In his home ςIAU Symposium 1089, 1997 

!ǳǘƘƻǊΩǎ ǇƘƻǘƻ



On Anderson Mesa, Arizona ca. 1988

!ǳǘƘƻǊΩǎ ǇƘƻǘƻ



At his 75th.ΩŘŀȅ /ŜƭŜōǊŀǘƛƻƴ ƛƴ нллу

!ǳǘƘƻǊΩǎ ǇƘƻǘƻ



The Phase A Feasibility Study grant of $262K was completed in 
May 1989.

!ǘ ǘƘŜ b{CΩǎ ǎǳƎƎŜǎǘƛƻƴΣ ǿŜ ǎǳōƳƛǘǘŜŘ ŀ tƘŀǎŜ . tǊŜƭƛƳƛƴŀǊȅ 
Design Study proposal that received $485 and was completed 
during 1992 ςMay 1994.

The time then became ripe for our construction proposal, which 
was awarded $6.25M effective 1 Oct 1994.

That culmination was 2 weeks short of 11 years since I first 
proposed a Center for High Angular Resolution Astronomy at GSU.



It would take another 11 years to get our first science 
paper & commence routine observations

Maybe we should have named it
ά¢ƘŜ tŜǊǎŜǾŜǊŀƴŎŜ !ǊǊŀȅέ



Theo ten Brummelaar

Å Arrived in 1993

Å His contributions are worthy 
ƻŦ ŀƴ ŜƴǘƛǊŜ ǘŀƭƪΧ

Å Retired in May 2022



Steve Ridgway

Å Joined as adjunct in 1993

Å Here again, another talk is 
ǊŜǉǳƛǊŜŘΧ  

Å Steve will never retire!



On an Amsterdam houseboat, July 2012




