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Figure 1.2-3 Reflection from an elliptical mirror.
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7) Ray bending by a thin lens. (b) Image formation by a thin lens.
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Figure 1.2-18 Acceptance angle of an optical fiber.
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Figure 10.1-1 The trajectory of a meridional ray lies in a plane that passes through the fiber axis.

The ray is guided if § < 0. = cos™ ! (ny/ny).

Figure 10.1-2 A skewed ray lies in a plane offset from the fiber axis by a distance R. The ray
is identified by the angles 6 and ¢. It follows a helical trajectory confined within a cylindrical shell
with inner and outer radii R and a, respectively. The projection of the ray on the transverse plane is a
regular polygon that is not necessarily closed.
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Figure 10.1-3 (a) The acceptance angle 6, of a fiber. Rays within the acceptance cone are guided
by total internal reflection. The numerical aperture NA = sin 6,,. The angles 6, and 0., are typically
quite small; they are exaggerated here for clarity. (b) The light-gathering capacity of a large NA fiber
is greater than that of a small NA fiber.
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Figure 10.0-2 Geometry, refractive-index profile, and typical rays in a step-index multimode fiber
(MMEF), a single-mode fiber (SMF), and a graded-index multimode fiber (GRIN MMF). ( > s “ M
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Figure 5.84 Rectangular pulses of light smeared out by increasing

amounts of dispersion. Note how the closely spaced pulses degrade more
quickly.
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Figure 10.1-6 Guided rays in the core of a GRIN fiber. (a) A meridional ray confined to a
meridional plane inside a cylinder of radius Ry. (b) A skewed ray follows a helical trajectory confined
within two cylindrical shells of radii r; and R;. For a parabolic-index profile, the trajectory projects
to a stationary ellipse, as in Fig. 1.3-7.
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Figure 1.3-7 (a) Meridional and (b) helical rays in a graded-index fiber with parabolic index
profile.
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High -OH Ko " omas? SILICA Optical

Deep UV Enhanced = (8113 2 Fiber FDP
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For applications in the deep UV region (190nm - 325nm), effects of high levels o \V Tadiation on the transmission of

a silica core optical fiber must be considered. Solarization changes depend on the type of fiber used as well as the
intensity and spectral output of the UV source. These changes are wavelength dependent.

CHARACTERISTICS
Step index Sterilizable and bio-compatible - Proof tested to 100kpsi
USP class VI*
Numerical aperture: 0.22 = 0.02 Operating temperature:
full acceptance cone: 25.4 degrees High laser damage threshold -65°C to +300°C
Operating wavelength down to to High -OH silica core, doped
190nm silica cad High -OH Core —_—
Ultra high UV transmission Polyimide buffer standard Doped Silica Clad = ——»
o . . Polyimide Buff —_—
Ultra low UV solarization Polyimide concentricity < 3um oimide Butter
Superior radiation resistance Custom core sizes, buffers and
assemblies available
Specifications
Note: The items listed in this table
Product Core Clad Buffer X K
Descriptor (um) (um) (um) are standard configurations and
FDP100110125 100 + 3 110 + 3 124 + 3 sizes. Other configurations may be
available on request.

FDP200220240 200 + 4 220+ 4 240 £ 5

FDP400440480 400 + 8 440 £ 9 480 + 7

FDP600660710 600 + 10 660 + 10 710 + 10

* The end manufacturer is responsible for bio-compatibility and sterilization testing and validation studies.

1. [Typical Attenuation| Post 4 Hour UV Exposure
0o \ 30 F
. \ [FVP200220240-UVM
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High -OH
CHARACTERISTICS
Step index

Numerical aperture: 0.22 = 0.02
Full acceptance cone: 25.4 degrees

UV-Vis-NIR transmission, 180nm to
1,150nm

Superior radiation resistance

High laser damage threshold

Sterilizable and bio-compatible - USP
class VI*

High -OH silica core, doped silica clad
Polyimide buffer standard; silicone,
acrylate, high-temperature

acrylate also available.

Polyimide concentricity < 3um

Specifications
Product Descriptor Core (um) Clad (pm) Buffer (um)
FVP050055065* 50 £2 55 +2 65+ 2
FVP100110125** 100 = 3 110 = 3 124 = 3
FVP150165195 150 = 3 165 = 3 1955
FVP200220240 200 £ 4 220+ 4 239 £5
FVP300330370 300 = 6 330+ 7 370 = 10
FVP400440480 400 = 8 440 = 9 480 = 7
FVP600660710 600 + 10 660 + 10 710 = 10
FVA8008801100%*** 800 = 20 880 = 15 1100 + 30
FVP100120140 100 + 3 120 £ 3 140 £ 4
FVP200240280 200 £ 4 240 £ 4 275 £5
FVP320385415 320+ 8 385+ 8 415 + 10
FVA100010501250%*** 1000 + 20 1050 = 15 1250 + 40

* Recommended for UV wavelengths only. Availability varies.
** Not recommended for wavelengths greater than 1000nm.

*+k Acrylate buffer

Typical Attenuation

Polymicro SILICA/
SILICA Optical
Fiber FV

Sizes for bundling
Tighter tolerances available
Temperature:
operating -65°C to +300°C
intermittent, up to 400°C

Proof tested to 100kpsi

High -OH Core —>
Doped Silica Clad ~—>
Polyimide Buffer —

Note: The items listed in this table
are standard configurations and
sizes. Other configurations may be
available on request.

2.5 T T 250
2.0 - l } : 200 E
% - ] a
o r 1 :
§ 157 ] 150%
S i 1
©
2 - l ] 2
g 1.0 100 &
= C 1 <
S A /
L 1 4
3 45 0 A N 1so &
=2 "/ n
08 T N !\ jv 790 2
150 250 350 450 550 650 750 850 950 1050 1150 1250

W avelength, nm

* The end manufacturer is responsible for bio-compatibility and sterilization testing and validation studies.
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