IO L ¢

An. axi al - based I ens is provided, conprising two biaxial elements (66, 315) PN
each having entrance and exit surfaces (18, 20), which are pggmadi cular to
t he i ndex of__r action gradient. The exit surface (20) of ,f?‘g] ef the

el enents (6dPCT | oi ned t SRR B TR EGTHNCRBORATY QREANIBATIQN e Ot her & ent (68),

i th I t at t an _angle with respect to the other. In
oo ofRERNanAR AR A Aty SRoRRTE: Pt COBRER ATiON TREAREGED en
el [k htterfaginak Faentxtastificttion 0 gat her| and gfiPGESatohd PlbitBoPnmaRat W t hyio Igpig g

of| spesB Ao, 190€'y@t i on and wiftRy fa substantially uniformdistribution
of{ I'i gr?t [ ﬁitenjs’/i ty fromcenter to peri4phiewmpatiphal PiibdicatipOlate: | N a PMES 10981(@hs.98)

enpbodl ment, The T'ens elrement generares| a Square Spot ST Ze:

(21) International Application Number: ~ PCT/US97/19721 | (81) Designated States: JP, KR, SG.
{22) International Filing Date: S 30 October 1997 (30.10.97)
Published
With international search report.
(30) Priority Data: . With amended claims.

08/739,859 . 31 October 1996 (31.10.96).- US

(71) Applicant: LIGHTPATH TECHNOLOGIES, INCORPO-
RATED [US/USY;, 6820 Academy Parkway East, N.E.,
Albuquerque, NM 87109 (US). Vs

(72) Inventors: DEMPEWOLF, Joseph, R.; 3701 Poco Loco Drive,
S.W., Albuquerque, NM 87105 (US). WADE, Robert, K.
6101 Imperata Street #3015, N.E. Albuquerque, NM 87111
(Us).

(74) Agent: COLLINS, David, W.; Benman & Collins, 711 West
Los Altos Road, Tucson, AZ 85704 (US).

(54) Title: QUADAXIAL GRADIENT INDEX LENS

(57) Abstract

An axial-based lens is provided, y 20
comprising two biaxial elements (66, 68), f L
each having entrance and exit surfaces 156

(18, 20), which are perpendicular to the
index of refraction gradient. The exit 1

surface (20) of one of the elements (66) is [ S S H
joined to the entrance surface of the other 18 Z - }" ]

element (68), with one of the elements

rotated at an angle with respect to the 56
other. In a preferred embodiment, the >1 -
angle of rotation is 90°. The axially~based 7 F-
lens element has the ability to gather and <=
focus light to a spot with a minimum L H L
of spherical aberration and with a

substantially uniform distribution of light

intensity from center to periphery of the

spot. In a preferred embodiment, the lens element generates a square spot size.




