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ABSTRACT: 
X-ray crystallography delivers geometries and electron 
densities of molecules in the crystalline phase.  Of course, 
that is a tremendous result. That's why crystallography 
underlies more science Nobel Prizes than any other subfield 
of science.  As the field progressed, there came ever 
increasing accuracy of X-ray atomic positions with ever 
increasing speed.  More recently, crystallography gave us 

bonding non-spherical, but still classical, electron densities attached to atomic positions.  There 
followed the work of Huang, Massa, & Karle, evolving from the work of Massa, & Clinton, suggesting 
a true quantum mechanical formalism of crystallographic X-ray scattering, i.e., Quantum 
Crystallography (QCr).  That is an emerging line of research aimed at solving the crystallographic 
problem under the constraints of quantum mechanics.  In this way, all quantum properties can be 
extracted from the crystallography.  At first QCr was of course  limited to smaller systems, but when 
combined with a fragmentation technique, called the “kernel energy method (KEM)”, QCr’s reach to 
larger molecules can be extended to molecules of almost “any size”.  At present QCr is evolving widely 
with many scientists developing their own formalisms and applications, which are activities much to be 
desired. 



 
Figure 1. Sketch of Quantum Crystallography, experiment & related mathematics. 
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BIOGRAPHY: 
Professor Lou Massa is a Faculty Member at Hunter College and a member of the Chemistry and 
Physics programs of the CUNY Graduate Center.  His education was carried out at Lemoyne College, 
Clarkson University, and Georgetown University.  His Postdoctoral appointment occurred at 
Brookhaven National Laboratory.  He has published in excess of 200 peer-reviewed scientific articles 
including prestigious and major scientific journals such as Physical Review Letters, the Proceedings of 
the National Academy of Sciences, etcetera, and has served as an editorial board member for the 
scientific journal “Structural Chemistry” (STUC) and as Science & Technology Editor for City 
University of New York Television (CUNY-TV).  He hosted for a decade the science TV program 
called Science & the Written Word, and his Oxford University Press book of that same name is based 
on interviews of scientists featured on the TV program.  He has been an influential and honorable 
Scientific Adviser and Organizing Committee Member for several major international scientific 
conferences around the Western world.  His scientific contributions and those of his students at Hunter 
College and the Graduate Center, CUNY, in the field of Quantum Crystallography have been honored 
during recent international meetings devoted to that field, now one of rapidly rising influence.  He has 
worked with Jerome Karle, William Lipscomb, and Ada Yonath in applications of quantum mechanics 
to scientific problems of quite wide interest.  He is a member of long standing in several scientific 
societies, including the American Chemical Society, the American Physical Society and the American 
Crystallographic Association.  
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Directions To Pace Campus 

 
Saw Mill River Parkway– Northbound 
Take exit 26, “Taconic State Parkway.” The first exit on the Taconic Parkway is for Pace University at 
Pleasantville – Route 117. At the end of the exit there is a traffic light. Entrance one to the campus is directly 
in front of you, straight across the intersection. Wilcox Hall (number 24 on the campus map, below) is the 
first building on your right.  Parking is in front of it. 
Saw Mill River Parkway- Southbound   
Take Exit 29, “Manville Road/Pleasantville.”  At the stop sign, turn left onto Manville Road. Travel 2/10 of a 
mile. At the stop sign, turn right onto Route 117 (Bedford Road). The campus is 3/10 of a mile on the right. 
You will see three entrances, marked three, then two, then one. Entrance one will be last. Then see above. 
Sprain Brook Parkway and the Taconic State Parkway – Northbound 
Take the Sprain Brook Parkway northbound. At the Hawthorne interchange, the Sprain Brook will lead 
directly onto the Taconic State Parkway. The first exit on the Taconic Parkway is for Pace University at 
“Pleasantville – Route 117.” See above. 
Taconic State Parkway– Southbound 
Take the exit “Pleasantville Road/Pleasantville.” At the end of the exit, at the light, turn left and proceed 
under the Taconic Parkway. Continue on Pleasantville Road to the third traffic light. Turn right at this light 
and proceed 2/10 of a mile. At the stop sign turn right onto Route 117 (Bedford Road). The campus is 3/10 
of a mile on the right. You will see three entrances, marked three, then two, then one. Entrance one will be 
last. See above. 
Cross Westchester Expressway – Route 287 –Westbound 
Take exit 3 to the Sprain Brook Parkway northbound and proceed north as above. 
Tappan Zee Bridge and Cross Westchester Expressway – Route 287 –East 
After paying the toll on the Tappan Zee Bridge, stay in the right lane and proceed south on Route 87 (New 
York State Thruway). Get off at Exit 8A, which is marked: Route 87South/Rte 119/SawMill Parkway NORTH. 
Remain in the right lane as the exit splits. Follow the Saw Mill River Parkway North and get off at exit 26, 
“Taconic State Parkway.” Then proceed as above. 
From Manhattan and Bronx: 
Major Deegan – New York State Thruway -Route 87 - Northbound 
Take exit 7A “Saw Mill River Parkway North” and follow the directions above. 
Route 9A – Northbound 
Follow Rte 9A north and exit at “Route 117/Sleepy Hollow/Pleasantville.” This will be a left lane exit. At the 
end of the exit, at the traffic light, turn right and proceed under the Taconic State Parkway to the first traffic 
light. Turn left into entrance one and proceed as above. 
Route 9A – Southbound 
Follow Route 9 into Croton on Hudson and take the exit for Route 9A “Briarcliff Manor.” Exit at Route 
117/Sleepy Hollow/Pleasantville. This will be a left lane exit. At the top of the exit, at the light, turn left and 
proceed as above. 
 



Map next page.  Campus Map last page. 



 
 

See the map on the next page.  It is best to enter the campus using entrance 1 off of Route 117.  Wilcox 
Hall is the first building on the right. The parking lot is in front of the building. 

 
 



 


