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ABSTRACT A catadioptric projection optical systemfor
formng a reduced image of a first surface (R) on a

second surface (W is a relatively conpact projecti Of'PO4-0160-00

opti cal system having excellent imaging performance
as well corrected for various aberrations, such as.
chromatic aberration and curvature of field, and being

-capabl e of securing a large effective inage-side

numerical aperture while ARSERACIUPPressing
reflection | oss on optical surfaces. The projection

opti cal wga@m&g@pﬁcﬁe@ﬁ@ﬁ dprsal syweerh Sforeflriiflg a reduced
, ahn

mrrors (CM, _ a boundary 'ens (Lb) whose
sufifnage o at figstf buiFhcs YRNHage $isdeon@SsRfRIS(WYVE a relatively
refracting power, and an optical path between the
bowddgract | eprdjedtibit heomeedndsysteid adavidg f | éx@dientt himaging
medi um (Lm having a refractive index larger than
1. perfovmayct agveeh coiregtakbfdrevaring stvataiony, Isachiashromatic
menber with a refracting power form ng the projection
opabeahtioy sindncwmnvatwer ahfelll, almhbem gscapptde apft sevaking a large
axis (AX) and the projection optical systemhas an
ef effeciive image-sylearmanefical mpedetrer whibdl shtabdy nstippressing
including the optical axis. o .

reflection loss on optical surfaces. The projection optical system

comprises at least two reflecting mirrors (CM1, CM2), and a boundary
lens (1.b) whose surface on the first surface side has a positive refracting
power, and an optical path between the boundary lens and the second
surface 1s filled with a medium (L.m) having a refractive index larger
than 1.1. Every transmitting member and every reflecting member
with a refracting power forming the projection optical system are
arranged along a single optical axis (AX) and the projection optical
system has an effective imaging area of a predetermined shape not

mcluding the optical axis.
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