High-Speed Spectral Sensor

LABORATORY DIRECTED RESEARCH & DEVELOPMENT

T LEE ]

ol

. . -. . . . 3
= | | i .

i

_E 7 i Wy HHHUDE P
-
£ s 5 —w— inbedigitmed flaid s 11 st
g -
3 i
S n=24 __:
03 "
interdigitated Electrodes ;
02
il
i
@/ O oM &8 0BY 085 WET 0BR EBNW 0 RE 09
Waveipngth imicrons|

Interdigitated electrode configuration to achieve a field strength

* Kill Assessment (KA) from a hyper-velocity exo-atmospheric missile intercept requires of 3X10" Vim. This translates to an increase in the refractive
l'li“_l'l -4_,]:|H'||, lowi-mass, small robsust, -,Im-rr.ﬂ u'n-q.in“ sysloms nol mvailable s commercial index of 0.05 with 40-V bias Pﬂtﬂntiﬂl for 90% contrast.
products.

* [ would be wseful 1o create a Tast, wavelengih-agile filter thatl could augment comventional m
focal plane array capahilities.
= Wi have ldentified three candidate
P ru bl Em materials for use in the active BSG
devices: PLET, PMM-PT and BaTitd

* Develop a multi-color spectrometer and radiometer based on an active resonant * ROWA modeling has been used to predict 1.8
subwavelengih gratings (RSGH as the high-speed lunable oplical filter. Infegrated the behavior of devices with various : '
sensor will be small and lightweight enough o use the KV as its platform. materials, electrode geometries, and field
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* Freviows LDRD work bas shown impresive resulis in passive resonani |
R, | I ¢# [n-house material synthesis has been a funcion of wavelangth and PRMN-PT T
suhwa'.rele-nglh gratimgs’. ful thickness (bath in mecrons) o grating Wi
i peariod of B50nm.
* W will extend the technology by realieing active devices that are wavelength-agile * Initial device processing has been
and can operate at high speed. performed on all three material systems.
: L * Laboratory experiments are now
Incident and '-f S5 underway (o verify theoretical models,
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Passive RSG Schematic transmission curves for passive RSG device * Resonant subwavelength grating (RSC) devices can be scaled to access a range of
€ 1 Bl b B Baicies Dok W, S e 8 Wil Ty H Lk By S, O Sk i, b B i i el 7 il (o Dl Vet i i B d. Wi vl H""“I"nﬂ1hﬁ'l o LY Bor LT
Crern | [P Wi Appmed Bk P 7090 4 CHE
‘Ji g ¢ Active RSGs are inherently fast (low ©) and have oo moving
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E A ' . rﬂath = Active RSG will b small, Tigh g rugged, and dissipate Bitle power,

; tf -:{ , T - ) ) * These high-speed optical filter arrays may ultimately enable {151 spectrom
4 s * An active RSG micro-optical system that can be geometrically scaled to access a wide For varkous: spac agpications; such as kill assessrent,
= s wavelength range and accommodate a sel of phenomenologies from initial firchall flash
- B analysis (UV-SWIR to debris doud evolution {out o IWIR) * This project demonstrates SML capahility in synthesis of electro-optic materials, device
! ; fabrication and characterieation, as well a8 system infegration and testing.
i * nterdigitated elecirode arrays 1o modulate an electric fiedd within a thin film of
electro-optic material such as PLZT or BaTiO Team Members
Shanalyn Kemme 01725 Coordinate design, fab, characterization
* Modulalion of this field modifies the refractive index of the thin film and shifts the resonani Aaran Gin 01725 Coordinale fab, characlerzalion
reflection peak and transmission dip. Walt Zubraycki 0571% Electronics design and build
Paul Clem D184 Materials synthesis
Rob Bove 01725 Optical design
[avid Peters 0 7ET {Jlilil:_'.ﬂ ml'lll-l_‘liﬂp'
Tony Carter 01725 Experimental device testing

Sally Samora 01725 Device fabrication
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10pm gold grating on PLET, Dovice size S00x400 ym
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