Counting Photons

belng developed o allow the acquisitlon
al 30 images o far-higher-than-video
Irame rates, enabding sugmented reality
applications.

Fluaresconce measuroment
The fuarescent lighting tha for years
relied on fluorescent tbes, and more
recerly on LED lamps, converts UY
ar blue light into longer wavelengths 1o
create a white-light output. Measurement
al fluorescence is anather area in which
singbe-photmn detection enables improved
capabilities, particularly in biochemisiry
and medicine, where fluorescence (s used
i drack and analyze biological molecules
af processes by monitoring (uarescent
emissions. Measuring the floorescenoe
af hiological mabecules or processes is
also critical w blochemistry and medi-
cine. Tagging cellular components with
specilic Muorophores allows the visual-
ization and study of specific areas within
asample,

The wse of single-photon decection
enables flusrescence lifetme imaging
micrascopy, which measures the {luores.

cence |ifetime of a flesrophore 1o creae
an image. This lifetinse is independen
af intensily variations in the lser source
ansgl in backgroand light changes, Soits
measurement improves image clarity,

Time-correlated single-photon counting
is a comman method for exiracting
{luorescent lifetime information while
compensating for searoe and backgroamd
varizions, Systems using CMOS-based
stgle-photon avalanche diode arrays
allow wide-lield imaging for faz analysis
and potentially bower sydtem coat,

In fow cytomeetry, fluarescence-
activated cell sorting |s used to separate
particular cells or particles from a larger
population, Single-photon detection al-
lews the e of lower-poswer and therefors
lesteexpensive lxsers. I targets single-
meabecule or nanopanicke detection, where
the amoant of light emined is extremely
low,

The gueantum world

Single phosons also find ose in many
quantm techsology applications, How-
evier, [or Hieste applications 1o become
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practical enowgh for the real world,
reltable single-photon devectors will be
needed.

Such detectors are in demand for bank-
ing, infrastructure, military, and other
application sectors requiring secure com-
munications systems that ate inpervious
10 kacking or imrusion. Cuanium key dis-
iributbon allows an information isansmilier
ansd peceiver o create compdex and highly
seCine Cry plographic keys inreal time, by
emploving the quanium propertbes of sin-
gle photons, Onee the ey is created, users
are free w encode information, knowing
that commumications are secure.,

Cruantum key distribution systems ane
moving from Llaboranorses and dedicated
link demanstrators 1o real-world deploy-
miends, As these systems transition o
commercial applications, single-photon de-
tectors will becomse critical v the sysiems”
success. While laboranory demonstrations.
refied on superconducting namwines
for debection, silicon and InGaAs APDs
are the detectors of chalce for deployed
EVEIRINS,

Cuuantum entanglemen sysiems,
arther area of sty in quantum echael-
gy, also rely on single-photon detection
technology, Here o, APDs are becoming
the detector of chedce as systems move
from the labosadory imo commescial
deployment.

The hility te dedect and cound single
photons. has enabled breakihroughs
anl discoveries in medical, industrial,
aerospace, and milivary applications,
among others. The action of pholons in
tath chemical and physical reactions is
useful for leamning how energy and mat-
ter neract in all kinds of scenarios and
under all kinds of conditions. Quanum
technology applications are growing fast,
and considerable pobential exists for this
game-changing technology to provide
the information, imaging, and detection
capabilities seeded for future applications
that have mid yet even emerged.
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College Profile

Monroe Community College, Rochester, New York

¢ 35 LASER-TEC col-

ochester-area employers have

relied on Monroe Community

Callege (MOC) sinee 1963

o educate generations of

siucems to becomse optical
techniclans, Offering stackable centificare
and asseclae degree prograns, i is the
anly cammunity college to offer an Asso-
ciate of Applied Science degree in optical
systems technology.

More than 700 optics techniclans have
earned associate degrees from MCC and
are working in the aptics ond pholonics
industry throughouwt the L5, Companies
that have hired graduates from MOC's
program include Bausch + Lomb, Coher-
ent, Coming, Eastman Kodak, Excelis,
TBM, IDEX, ITT Goulds Pumps, IML
Dptical, E3Harris, the Laboraory for
Laser Energetics, Lockheed Martin, Op-
thma, OpaiPre, QED Oprics, Rochesier
Precision Optics, Spectra-Physkes, Sydor
Optics, Texss Instruments, and Xerox,

Programs

Optical Systems Technalogy Associate of
Applied Science (AAS)

This two-year degree program prepares
gracheates for work in fiekds that apply
light and optical principles,

The currloulum combines the siudy
al aptics with electronics 1o préepare
studients for carsers in electm-optics and
traclitional precision opics fabrication.,

The cowrse of study gives students the
appartunity to operate much af the same
precision eguipment and sgage-of-Lhe an
aptical systems used in inchistry, Skilled
aptics wechnbclans work with engineers
amil scientists w knspect and rest optical
components and ssasmbly systems using
silvanced wechnodogy oals, Graduaves

af this program work with sciertists and
enghneers in research and development,
design, prodwction, guality control, and
test and evaloation of optical compotents
and systems, a5 well a8 with sales and
service professionals,

Stackable Certificate in Optical Systems
Technology

MOCC™ Optical Systems Technology
Centificate program provides a solid
aptics background, with options 1o focus
an manulaciuring, resting, or electro-
opticsphotonics applications, The pro-
Rram can he compleded in one vear, and
all certificate courses may be applied

1o the requirements of the AAS degree
program for students who continue their
stodies,

Graduates of MCC's Dplical Systems
Technology program have the skills toc

# Evaluate optical systems using a
number of geometrical and wae
aptics test procedures,

* Take standard measurerments and
evalaate typical eleciro-optic
configuraions.

# Updlerstand and perform basic and
sthvanced optical rn..;m.ll'.qullrinu
technigues for wday’s precisbon
aptical components.

* Understand and perform basic and
slvanced metrobagy technigues for
testing optical systems and individual
aptical components,

# Handbe and cbean an opical surface
acconding o industry standands.

& Form an achromatic doublet by

assembling, aligning, and cementing
twi opical elements.

® Lse inerferameters (o measure
optical componsents,

# [dentify the contratlon and spacing of
optical surfaces in an assembly using
an optical centering system.

= Assess the optical performance of
an optical system using an optical
transfer functlon measuremens
SYSlEm,

& Describe particulate comred ina
laminar {low chean environment,

= Interpret optical drawings,

= Prepare qualley assurance and
detalled laboratory reports.

# lnspect an optical surfsce o idemify
particles, scratches, and digs down 1o
the micron scale,

Howr o recruit from this college

Camgius recrmiting visies ane welcame,
Companies imerested in recruiting MOC
optics students should contact the optics
pragram director Hsted below, MOC will
make available, free of charge, a private
room in which o imerview inperested
spdents, Gradustes are available svery
December and May,

MCC is beading the effort te expand the
precksion optics manufacturing appren-
ticeship nationwide. Please comlact us
il your company is imerested in partici-
pating in our apprenticeship program
Additienally, please contact us |f you
wiotald like vo hire one of our ciudents as a
aurmer inkern,

Contact information
Alexis Yogt, PhD.,
Professar and Endowed Chatr,
Dpbeal Systems Technalogy
+] SBE5-202-2002
optics@monroecc.edu
1000 East Henrfetta Road
Rochester, NY 14623
wow L manreeccoedu/gofost
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