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WORLD NEWS

Muktiplexing
As Beckley notes, in the single-sensor configuration, each line
i i% monitored separately, and, if one fails, the others skl prir
vide data. In a serially multiplexed semsor, Bailure ab ore point
will cavse loss of data from any sensoes bevond that break.
Henvever, a serial configuration does allew a single fiber to
interrogate many grating sensors independently by gither
time-divizion or wavelength-division multiplexing,

Electrolhotonics has been developing a new serial multi-
plesing imstrument 4o read the outpul of the seriafly mwalli-
plexed sensors, To read the 64 fiber sensocs, the company has
installed one of lls fiberoplic grating strain-indicator systerns
that can intervogate up bo 32 channeds and will permit remode
meimitoring capability by a phone line, Electrolfhobonics spun
off frown TTTTAS OIS im0 19563,
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OPTICAL MEMORIES

MNew material may facilitate
holographic data storage

T new developrments in the feld of holographic dats stor-
ape were reported recently at the Conference on Laserss and
Electro-Orptics BCLECY, San Franciseo, CA) Fescarchers from
the Californin Institute of Technology (CalTech; Pasadena,
LAY presented their first results with a promising new holo-
graphic storage medium based on phenanthrenequinone (R
doped FMMA. And researchers from [BM Almaden research
center {5an Jose, CA) described a method for allowing more
digital data to be stored inany hodographic medium given o
target bit-error rate,

Faest invented in the former Soviet Union and currently alss
under development at the Massachusetts Instinute of Technol-
apy (MIT: Cambridge, MaAY PRMMA has major advantages
over some of ils competitors because it is inexpensive, unlike
LatWbCy (lithium niobate), docs not suffer from shrinkage,
unlike commercially available photopolymers, and exhibits
high diffraction efficiency.

Fhamanthrerasquinone (N doped PMBA = a holographic
recording medium with an unusual property—two holo-
grams, phase-shifted to approsimately cancel each other oul,
are created during exposure. One of these holograms is based
om the migration of PO molecules that ane free from e long-
chain Phibdd molecules, sehile the other is based on the PO
breoming attached to the PMMA, Over time, or when
exposed to enough heatl, the free molecules will diffuse
through the material, destroying the grating of which they
had been a part. This has the effect of imncreasing the diffrac
tion efficiency of the other grating with its molecules
anchored to the PRAMA such that they cannot moave, Scientists
at the & L Vawilov State Optical Institute (Leningrad, Russial
dubbed this property diffuzion amplification, With it, they
cladrned to be able b make helograms with alomost 1005 dif-
fraction efficiency.

Mortheast Photosciences, (Hallis, NH), collaborated with
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Vavilow cesearchers to transfer the toch-
nology to the USA. The company
entered do a collaboration with MIT,
Laser Photonics Technology (Buffalo,
MY, and the US Air Foroe Bescarch
Laboratory {Hanscom Field, Bedford,
MA) Lo develop the material further.
Throuph this cffort, researchers at Cal-
Tech learned about the material and
started a separate project to develop the
miaterial.

Interestingly, though they come
Fromm the same root, the CalTech and
BIT materials are veey different.
According to Demetri Psaltis at Cal-
Tech, their MO-doped PAMMA has rela-
tively poor sensitivity—no better than
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Pew hdoorahic recording scheduk devidaped
&t IBM irshocs mairaining the bt eror rate
BER; fop curve) rathar than the dffraction
effciancy [botlom cunvs, This allews consider-
abily more hakagrame to ba regonded (M0 e
same velumis

lithium niobate—but a very high M
murnber of S—the M number indicates
haw much holographic data can be
recorded in a given volume of material-
Mnf MIT, hevwewver, [inds
that his material has a sensitivity a
hundred times better than Lithium nio-
bhate, but with a more modest M numm-
ber between 1 and 2. The diffusion
process, carred out by baking, seems
ke be much faster with the current-gen-
eration MIT mateeial. Both groups
report that it is straightforward to
make thick samples (a few milliTrsters)
af the material with arbitrary shape
and good optical properties, Fabrica-
tian of the material into disks can be
done by injection maolding, and,
because the material is mechanically
strong and rigid, it can be made with-
out using a separate substrale.

AL prasent, the differances belivesn
the twer maleeials make them more sait-
able for different applicattons. Becausze
of its high sensitivity, Shahriar and his
collaborators see the PO-doped PMBA
as more suitable for write-once-read
many tmes [(WOERM] memories,
Psaltis, howewer, sees his slower,
denser material as better for eead-only
memories (ROM:) Both groups are
continuing their research inlo improv-
ing the chemistries of the materials and
developing optical architeclures to
exploit them.

More-efficient storage

For those working with mmora-convan-
tipnal holographic materials, however,
there is good news oa how to store digi-
tal data efficiently. Most helographic
storage systerns reopaine thit many holo-
prams are stored within the same vaol-
urme of holographic material. Because
the hedograms are recerded in sequence,
each one slightly erases all the preced-
ing ones. For this reason, researchers
have used a recording schedule—giving
moTe exposure lme o early holograms
and less to later holograms—in cxder Lo
even out the resulting diffraction effi-
ciency. Al [BM, researchers hawe showwen
that the conventicnal wisdom about
recording schedules does not fake into
account the particular needs of digital
data storage.

The new schema—which assigns
exposure imes based on a nonlinear
curve—ocamiz atout froan analyzing the
hit error rale associabed with early- and
late-recorded holograms. Becavse the
earlier holograms are more degraded
than their later counterparts, they ane
also nadsier. For this reason, they nead Lo
have o higher diffraction efficiency in
oedar for the individual pixels ko be oo-
rectly ddentified as “on” or "off” at the
detection plane, Conversely, kterecond-
ed hologrms are much Jeaner and, as
result, can be ditumer without mbrodoe
ing et crrors, The change bo recording
schiedules based on it error rate rather
than diffraction efficency should give
moal holographic materials an rmmedi-
ate boost in capacity [ee hgurel,
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