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TUNING CURVES of
Zero-Order Tunable Phase
Retardation Plates
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150 nm! 6000 nm, thickness 2 mm
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TUNING CURVE
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Phase Retardation Plate
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Tilt Angle in Degrees vs Wavelength, nm
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TUNING CURVE
of the Tunable Zero-Order Quarter-Wave

Phase Retardation Plate
DELAY A/4 (or mi/2) Thickness 2 mm
Tilt Angle in Degrees vs Wavelength, nm
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BANDWIDTH OF THE TUNABLE ZERO ORDER
PHASE RETARDATION PLATES

Our tunable phase retardation plates feature very wide bandwidths, especialy in the visible
and near infrared regions. This property makes them indispensable in manipulating the
polarization of broadband light sources and especially in femtosecond pul ses applications.

As a simple rule-of-thumb, the bandwidth for any of our tunable waveplates (A/2, A/4, A, GV-
Match®, Dual-Wave® or Multiphase) in the region 200 — 2000 nm is one tenth of the central
wavelength. For example, at 800 nm, the bandwidth is 80 nm. The criterion used in this case
is a deviation of the phase retardation by +/-5% (171° - 189° for A/2, 85.5° -94.5° for A/4)
around the exact retardation of 180°, correspondingly 90°.

The following table gives values of the bandwidth for a Phase Retardation A/2 (or 11,180°)
and A4 (or T2, 90°) at various wavelength. In fact, thisis valid for any phase retardation.
The Figure illustrates the Dispersion of the Phase retardation, degree vs Wavelength, nm @
800 nm in the example with A/2 waveplate. We note that the dependence is highly linear
within a broad wavelength range. Therefore, a criterion for deviation +/-10% will result in a
doubled bandwidth.

Wavelength, nm | 200 | 300 | 400 | 500 | 600 | 800 | 1000 | 2000 | 3000 | 4000 | 5000 | 6000

Bandwidth, nm 18 | 28 | 38 | 49 | 60 80 100 190 260 307 | 330 | 300

BANDWIDTH OF THE TUNABLE ZERO ORDER
PHASE RETARDATION PLATE

Dispersion of the Phase Retardation , degree vs Wavelength, nm
Phase Retardation  A/2 (or m, 180°)
Waveplate thickness 2 mm , Central wavelength 800 nm
Criterion +/-5% (171° - 189°) gives bandwidth of 80 nm
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DISPLACEMENT

of light beam for average polarization
for the Tunable Phase Retardation Plate, 2 mm thick
delay A4 (or 11/2)

Displacement, mm vs Wavelength, nm
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FRESNEL REFLECTION LOSSES OF MgF,

in percent, as afunction of the wavelength, average polarization
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ZERO-ORDER TUNABLE A/4 WAVEPLATES:

PRODUCING LEFT OR RIGHT CIRCULARLY
POLARIZED LIGHT

Please orient the special tilt holder and the plane of polarization of light beam as shown below in order to
produce left or right circularly polarized light. Reference plane is Earth itself. See upper drawing: The incoming
polarization is then VERTICAL. What is important is the mutual orientation of the input polarization and the tilt
(or, what is the same), the position of the tilting screw . The SLOW axis is along the axis of rotation along the
diagonal of the holder, the FAST axisis correspondingly along the other diagonal.

For the right-handed circular polarization, the tilting screw is on the right-hand side, as viewed toward the
coming light (upper drawing).

For the left-handed circular polarization, the tilting screw is on the left-hand side, as viewed toward the coming
light (lower drawing).

Of course, instead of rotating the tilt holder, you can rotate by 90° the plane of polarization of the
incident light, to obtain the same effect of changing the sense of circular polarization. In the upper
drawing, keeping the same orientation of the holder, by changing to HORIZONTAL polarization, you
shall get LEFT-handed polarization.
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Please note:
after reflection from amirror, the state of polarization changesto opposite (L=R; R=L).



Instructionsfor using the tunable A/4 waveplates
with the special tilt/rotation holder

When using our tunable zero-order A/4 waveplate in combination with our tilt/rotation holder,

please note the following:

1. Orient the polarization plane of the incident light to be parallel to either edge of the square
holder. At the initial position (waveplate not tilted and not rotated), the dialing of the
rotation stage should read 45 degrees.

2. Please TILT the plate to the desired angle according the tuning curves to achieve the A/4
retardation for the specific wavelength. At this position the waveplate is equivaent to a
conventional waveplate with optical axis rotated at 45 degrees, i.e. the resulting

polarization will be circular.

After being aligned in that way, the waveplate is fully equivalent to a conventional half-
waveplate. Now you can rotate the plate by 90° in order to produce the opposite circular

polarization (from left-hand to righ-hande and vice versa, see the additional instructions.

The tilt angle a for the A/4 retardation at a specific wavelength and can be easily determined either by

the method described in the Instructions for Using the Tunable Waveplates (by using parallel or

crossed polarizers), or by using the supplied tuning curves. In the latter case one can determine the tilt

angle by using the reflected beam from the laser or from an additional visible pilot laser beam (He-Ne

or visible diode laser) applying simple geometrical considerations. The tilt angle a = % arctan(AC/AB)
WAVEPLATE

PILOT LASER BEAM A

REFLECTED LASE
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