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Bohdan Paczyński 1986
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My ignorance of astronomy was the key to my enthusiasm: 
“Dave Bennett was not an astronomer and he did not know that there are all those variable 
stars that would form a background of ‘noise’ for the vary rare microlensing events. He did not 
know that the atmospheric seeing is blurring stellar images in a different way every night. He 
did not know many other things. The bottom line was: he did not know the project could not be 
done, and so he tried to persuade me, a seasoned astronomer, that the project was feasible.” 
(Paczynski, arXiv:gr-qc/9409004)

On a visit to Livermore in 1989, I suggested the LMC microlensing project to Charles Alcock



1993: First Microlensing Events

• MACHO: LMC-1 event
– Nature paper (and cover)

• OGLE: 1st bulge event
– Acta Astronomica paper

• EROS: 2 microlensing 
“candidates”

– (both later retracted)
• Discoveries came in the 
face of wide-spread 
skepticism of microlensing
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Alcock started the MACHO Project, including me, and the 
competing French EROS project was started based on a talk 
given by Alcock. In MACHO, we thought that OGLE was also 
started in response to discussions between Alcock and 
Paczyński.



MACHO LMC-1: Extra Galactic Planet?

Sun Hong Rhie in Oct., 1993    
Deviation at A ~ 5 is a good fit to a q = 
0.01 planetary event, but an equal 
mass binary (dashed curve) fits nearly 
as well (Rhie & Bennett 1996).
Also Dominik & Hirshfeld (1994, 1996)
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1st International Microlensing Conference
Livermore, CA, January 13-15, 1995

Spurred by a suggestion (or 
demand) 

from Sun Hong Rhie    
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Microlensing as US Priority 1994-5: ExNPS
• Complicated process

– 3 review teams selected via proposal process – 
produce 3 reports

– Merged team with members of all 3 teams writes 
summary report

– Blue Ribbon Panel gets summary report and 
writes their own report

• Members of 3 panels, David Tytler, Stan 
Peale, and Andy Gould push for a ground-
based microlensing program to measure ηearth 

• Blue Ribbon Panel rejected microlensing 
program in favor of IR version of Terrestrial 
Planet Finder

Tytler                    Peale                Gould
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Bennett & Rhie (1996)

• Ground-based Microlensing vs. FRESIP (early 
Kepler) to measure ηearth

• Tytler pushed for planetary light curves with finite 
source effects to show microlensing can find Earths

•  Bennett & Rhie answer Tytler’s call
• ExNPS combined report recommends 4-telescope 

ground based microlensing program

From ExNPS Report

Bennett            &           Rhie
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Bennett & Rhie simulation 
code, using image 
centered ray shooting 
became the 1st code 
capable of  modeling 
planetary microlensing 
light curves. The code is 
now named eesunhong 
(which is Sun Hong Rhie 
in Korean).



Paczyński 1996 Annual 
Reviews Article

In early 1996, Paczyński had submitted and Annual 
Reviews of Astronomy and Astrophysics article that claimed 
that microlensing was insensitive to Earth-mass planets. 

We got him to correct this in the proofs.



Backlash from FRESIP (soon to be Kepler)
• In response to ExNPS study, the FRESIP team 

launched a 1-year attack on microlensing planet 
searches

• Bill Cochran’s memo from June, 1995
– Concludes: “the fatal flaw of a microlensing planetary 

search program” You get no useful information 
beyond the existence of the planet and a guess at 
the mass.”

• A few months before the discovery of 51 Peg b
– Planets that are easy to detect via transits made the 

case for Kepler much stronger
• Attack abandoned after ~1 year



Ground-based confusion, space-based 
resolution

• HST images in the late 1990s revealed blending of bulge main sequence stars
• High Angular Resolution needed for precise photometry at low magnification
• Space observations needed for sensitivity at a range of separations and mass determinations

CTIO HST
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Thanks, Blue Ribbon Panel!



Microlensing Planet Search:
MACHO-98-BLG-35

• 1st high-mag event and first limits on planets in a 
microlensing event by MPS & MOA

• Showed some sensitivity to Earth-mass planets
• Demonstrated high sensitivity of high-mag events as 

predicted by Griest & Safizadeh (1998) (Amax > 20)
• Inspired MOA to focus on exoplanets; helped to inspire 

μFUN strategy
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Some sensitivity to Earth-mass planets



NASA Proposals: GEST → MPF → WFIRST → Roman

Galactic Exoplanet Survey 
Telescope (GEST)
• Large CCD focal plane
• Discovery proposal in 

2000, MidEx proposal w/ 
dark energy program in 
2001
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Microlensing Planet Finder 
(MPF)
• Large IR detector focal plane
• Discovery Proposals in 2004, 

2006, Decadal Survey 2010

Astro2010 Decadal Survey Top Recommendation:
MPF + JDEMΩ + NIRSS = WFIRST

    → Nancy Grace Roman Space Telescope 



Sun’s Contributions were Celebrated at 
the  Microlensing 18 Meeting

Sun Hong Rhie suffered from 
Schizophrenia and could not 
participate in WFIRST/Roman. She 
died in October 2013.
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