US007224867B2

a2 United States Patent

(10) Patent No.: US 7,224,867 B2

Mossberg 45) Date of Patent: May 29, 2007

(54) HOLOGRAPHIC SPECTRAL FILTER (56) References Cited

(75) Inventor: Thomas W. Mossberg, Eugene, OR U.S. PATENT DOCUMENTS

(Us) 3095037 A 12/1976 Baues et al. .............. 385/37 X
. 4,006,967 A 2/1977 Kenan et al. ............. 385/10 X
(73) Assignee: LightSmyth Technologies Inc., 4,140,362 A 2/1979 TieN wveveverrereienenrerienns 359/19
Eugene, OR (US) 4,387,955 A 6/1983 Ludman et al. ............... 385/37
(*) Notice: Subject to any disclaimer, the term of this (Continued)
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days. FOREIGN PATENT DOCUMENTS
EP 0310 438 Al 4/1989 oo 385/37 X
(21) Appl. No.: 11/423,856
(Continued)

22) Filed: Jun. 13, 2006

(22) File e OTHER PUBLICATIONS

(65) Prior Publication Data Capron et al, J. Lightwave Tech., vol. 11 No. 12 pp. 2009-2014
US 2006/0233493 A1 Oct. 19, 2006 (Dec. 1993).

(Continued)
Related U.S. Application Data
L _ Pri Examiner—Brian M. Heal

(60) Continuation of application No. 11/076,251, filed on (7r‘z‘;nj};);0r;:mz1egn ; or:alr;irm—]gzgi dS. Alavi
Mar. 8, 2005, now Pat. No. 7,062,128, which is a Y, agent, :
division of application No. 09/811,081, filed on Mar. (57) ABSTRACT
16, 2001, now Pat. No. 6,879,441.

(60) Provisional application No. 60/190,126, filed on Mar. Mf{thOd and apparatus are.contemplated for receiving frgm
16, 2000, provisional application No. 60/199,790,  aninput, an optical signal in a volume hologram comprising
filed on Apr. 26, 2000, provisional application No. a transfer function that may comprise temporal or spectral
60/235,330, filed on Sep. 26, 2000, provisional appli- information, and spatial transformation information; dif-
cation No. 60/247,231, filed on Nov. 10, 2000. fracting the optical signal; and transmitting the diffracted

optical signal to an output. A plurality of inputs and outputs

(51) Inmt. Cl may be coupled to the volume hologram. The transformation
GO2B 6/34 (2006.01) may be a linear superposition of transforms, with each
GO3H 1/10 (2006.01) transform acting on an input signal or on a component of an
H04J 14/02 (2006.01) input signal. Each transform may act to focus one or more

(52) US.Cl oo, 385/37;385/3;385/14;  input signals to one or more output ports. A volume holo-

385/129; 385/130; 385/132; 359/10; 359/15; gram may be made by various techniques, and from various
359/34; 398/79; 398/84; 398/87 materials. A transform function may be calculated by simu-
(58) Field of Classification Search ................. 385/1,  lating the collision of a design input signal with a design
385/2,3, 14, 37,129, 130, 131, 132, 122;  output signal.
359/10, 15, 34; 398/79, 84, 87, 70
See application file for complete search history. 28 Claims, 13 Drawing Sheets
802
pd
/7 <
804
.
= 00
-
+ A —~ - - \
d o 1
$ ------- T=< nay
»~ out S =T —]
=T
806









































































