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Four outstanding high school stu-
dents participated in an eight-week sci-
ence research program at City College’s 
Institute for Ultrafast Spectroscopy 
and Lasers (IUSL) that was funded by 
the National Aeronautics and Space 
Administration (NASA).  The program, 
which was part of  NASA’s Summer 
High School Apprenticeship Research 
Program (SHARP) and a NASA grant, 
was co-sponsored by CCNY.

The students were enrolled in 
an intensive science and engineering 
research program and were mentored by 
City College faculty.  At the end of  the 
program each student submitted a writ-
ten research/technical report describing 
his or her project, as well as an oral pre-
sentation summarizing their research.

The students also spent one or two 
days per week at NASA’s Goddard Space 
Flight Center at the Goddard Institute 
for Space Studies, Manhattan, where 
they attended orientation and partici-
pated in workshops.  They also delivered 

presentations about their research to 
NASA-SHARP students from other col-
lege campuses.  

City College faculty mentors offered 
guidance for the students’ research proj-
ects.  They also involved the students 
in their ongoing research and provided 
them with a mix of  hands-on and theo-
retical experience.  In addition, the men-
tors offered first-hand knowledge, infor-
mation and encouragement concerning 
possible careers in the sciences, engi-
neering, mathematics and technology.

Dr. Robert R. Alfano, Distinguished 
Professor of  Science and Engineering at 
City College and Director of  the IUSL, 
expressed his appreciation to NASA for 
its strong support. 

Dr. Alfano said: “This wonderful 
program brings top students to CCNY 
where they have the opportunity to be 
mentored by world-renowned research 
faculty.”  He stressed that the high 
school students “served as active partici-
pants in ongoing research.”
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Dr. Frank Scalzo (center) of  NASA’s Goddard Space Flight Center at the Goddard Institute for Space 
Studies, with Riverdale Country School students Tal Avrahami (left) and Richard DiBlasi (right), who 
conducted research at the IUSL on Cr4+ laser crystals.
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Distinguished Professor of  Science and Engineering 
Robert R. Alfano, Director City College’s IUSL, was invited 
to make one of  the principal presentations at a program 
organized by the United States Patent and Trademark Office 
entitled Forum 2003 – The Progression of  Technology, Business and 
Designs. The event was held at the Crystal City headquarters of  
the Patent Office in Arlington, Virginia. 

The aim of  the forum was to provide information on the 
latest technology developments and breakthroughs for the 
patent examining staff  of  various Technology Centers (TC’s). 
These TC’s are responsible for examining patent applications in 
aeronautics, radio and acoustic wave communications, medical 
and surgical instruments, manufacturing, and a host of  other 
important areas. 

In his hour-long presentation, which was entitled 
“Optical Biopsy and Imaging for Medical and Non-Medical 
Applications,” Dr. Alfano offered a comprehensive overview 
of  the latest efforts in developing new concepts and devices for 
photonics applications based on key properties of  light: wave-
length, polarization and coherence. He described the different 
components when a burst of  light enters a scattering medium: 
they are ballistic, snake and diffusive light.

He also discussed the advantages of  optical biopsy, not-
ing that “it offers rapid, real-time diagnosis, requires no tissue 
removal and can be performed with endoscopes, needles and 
fibers.” He noted that this technology could potentially detect 
tumors such as those involving the breast, cervix, gastrointesti-
nal tract, mouth, prostate, liver and kidney. This work has been 
supported by Mediscience Technology Corporation for over a 
decade. Dr. Alfano reported on efforts by IUSL researchers to 
refine optical biomedical imaging so that light can be used to 
replace mammograms and improve biopsy targeting.

In addition, he reported on progress by IUSL researchers 
in other areas, including the development of  compact diagnos-
tic devices; the detection of  corrosion beneath paint through 
the use of  polarized light; and developing laser wireless optical 
communication through foggy media.

Dr. Alfano has pioneered in inventing novel light sources 
and developing ultrafast laser spectroscopic techniques. He has 
conducted extensive, groundbreaking research in ultrafast laser 
technology and phenomena, condensed matter physics, bio-
medical optics and non linear optics, holds 85 U.S. and foreign 
patents for scientific inventions and has published nearly 700 
papers in various areas of  photonics.

Noting that CCNY has one of  the 
largest undergraduate research pro-
grams of  any college or university in the 
metropolitan area, he added that “City 
College is well prepared to extend simi-
lar research opportunities to talented 
high school students.”

The following students served as 
NASA-SHARP research apprentices at 
the IUSL:
• Tal Avrahami and Richard DiBlasi, 
both seniors at Riverdale Country 
School, who conducted joint research 
projects on “Near Infrared Tunable 
Solid-State Laser Development”; and 
“Optical Characterization of  Cr-doped 
Garnet Crystals Produced by Laser 
Heated Floating Zone Method.”
• Galen Leung, a junior at Fort 
Lee High School, Fort Lee, N.J., who 
presented “An Evaluation Report for 
Batteries Working in Pulse-Mode”;
• Karina Segal, a junior at Riverdale 
Country School, who completed a proj-
ect entitled “Raman Scattering Study of  
Cr4+ Doped Crystals for Near Infrared 
Lasers and Amplifiers”.

Tal Avrahami and Richard DiBlasi 
were mentored by Professors Robert 
R. Alfano and Vladimir Petricevic, 
along with Dr. Alexey Bykov, Dr. 
Vladimir Kartazayev and Mr. Scot 
Owen.

Mr. Leung’s mentors were Dr. 
Alfano, Mr. Jin Cheng Luo, Dr. 
Uladzimir Kartazayeu, Ms. Sviatlana 
Kartazayeva, Mr. Xiaohui Ni and Dr. 
Leming Wang.

Ms. Segal was mentored by Drs. 
Alfano and Mikhail Sharanov, Ms. 
Cheng-Hui Liu and Mr. Scot Owen.

The NASA-SHARP program also 
included several guided field trips, 
including visits to the Rose Center 
for Earth and Space at the American 
Museum of  Natural History, the 
Intrepid Air and Space Museum and 
the Bronx Zoological Park.

Dr. Frank Scalzo of  NASA had 
overall responsibility for the program.  
Dr. Sankar Sengupta of  Riverdale 
Country School was the high school 
coordinator of  the CCNY-NASA pro-
gram.
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Above: Ms. Cheng-Hui Liu (left), an IUSL mentor, 
with Karina Segal of  Riverdale Country School, shown 
working with a Raman spectrometer.  Below: Mr. Jing-
Cheng Luo (left), an IUSL mentor, and Fort Lee High 
School student Galen Leung, with testing instrumenta-

tion for Mr. Leung’s IUSL research project.
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