. The present invention conprises a system for condensﬁ‘@é, la5d %@ /e@tlnﬁl 7
el ectromagnetic radiation having a primary reflector disposed on one side

Of -an el ectr etic radiation source and a target disposed on the -

.0 : S|de of eiSource. The primary reflector includes a concave
refl%‘gggg rtlon which preferalphy forms the entire surface of
the r )ncave surface portion of the primary reflector, which
|sdpre _ bstantlally toroi dal shape, defines an optical axis
and a

_ y center of curvature disposed along the optical axis. The
source of

BST THE INVENTI
The present invention éémprises a system for condensing and

collecting eledmmagnetic radiation'havin‘g a prirhary reflector disposed on
one side of an electromagnetic radiation source and a target disposed on

‘s the opposite side of the source. The priniary reflector includes a concave
reflecting surface portion, which preferably forms the entire surface of the
reflector. The concave surface portion of the primary reflector, _which is
preferably of a substantially toroidal shape, defines an optical axis and a
primary center of cu&ature disposed along the optical axis. The source of

10 electromagnetic radiation is located approximate& on the optical axis but
axiélly offset a first distance from the center of curvature in a direction toward
the concave surface portion. The target, such as a single core fiber optic or
a fiber optic bundle, is located approximately on the optical axis but axially
offset a second distance from the center of curvature in a direction away |

1s from the concave surface portion for acquiring a substantiélly focused image
of the source reflected by the concave surface portion. With this |
configuration, the first and second &istances are approximately related by
the equation (1-2¢/r1) x (1-2y/r1) = 1 where 24 is the first distance, z; is the

~ second distance and r1 is the primary radius of curvature of the toroidal

20 reflecting surface portion of the primary reflector when a toroidal reflector is
used for partial compensation of aberrations. In an alternate embodiment, a
se’cdndary reflector may further be addgd :_behind the source on the side
opposite the primary reflector to enhance further light collection. According

to a second alternate embodiment, the system may also comprise a housing -
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.‘axially offset a first distance fromithe center of cu e’i'n

foward the concave surface portion. The tgrget, such as a single core fiber
optic or a fiber.optic bundle, is Iocateﬁ? pproxi mately. on the optical axis
" but axially offset a second distance fronrthe center of curvature in a
direction away fromthe concave surface portion for acquiring a
substantially focused i mage of the source reflected by the concave surface
portion. Wth this configuration, the first and second distances are

appr oxi mat el yhéﬁﬁ@%qélsﬁguttﬁ Bﬁrefguﬁébé&’ drﬂ'ﬁrfd ﬂfé@ﬁ:h&)y reflebtorlatid ther 1) = 1

where z[err] ist ance err second di stance and rl
is the prlnargé vature of the toroidal reflecting surface
portion of the prr y re ector when a toroidal reflector is used for

partial conpensation of aberrations. In an alternate . .enbodi nent, . -a
secondary reflector may further be added behind the source on the side
opposite the primary reflector to enhance further light collection.
According to a second alternate enbodi nent, the systemmay al so conprise a
housi ng :
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