






































































































































































































































MMI MM2 MM3 MM4 MM7

MM 1 10.6 MICRON WINDOW

Material: Gallium Arsenide, single crystal, semiinsulating,p>1OBQcm.

Dimensions: Diameter: 26.3 + 0.2 mm, Thickness: 2.8 + 0.3 mm
Parallelism: better than 10" radians.
Flatness: better than 0.1 of CO, laser radiation over a diameter of 24mm.

Finish: Both sides polished to 10-1 surface quality.
Both sides antireflection coated with maximum reflectivity of 5% per side at 10.6u.

Optical Absorption: Less than 0.5% (total).

MM 2/ MM 4 POLARIZER-ANALYZER FOR 10.6 MICRON LASER RADIATION

Active Element: Gallium Arsenide, semiinsulating, single crys'(al,p>108 Q cm. Two plates set at
opposing Brewster angles so that there is no net translation of the beam path.
Optical Aperture: 0.5 cm, Absorption: <1%. (Total)
Characteristics: Polarization purity of output beam > 0.98
Maximum power handling: 20 watts rejection.*
Mount External Cylinder 1.250"" + 0.002"" diameter x 2.490"" + 0.005"" long. Indices are provided
Dimensions: locating accurately the plane of polarization and a direction 90° from it.

*EXAMPLE: The polarizer can handle 40 watts of randomly polarized input, 20 watts of polarization crossed to
the polarizer, and more than 200 watts of input polarized parallel to the polarizer. In the latter
case, power is limited by absorption losses.

MM 3 WAVEPLATE. FOR 10.6 MICRON WAVELENGTH

Active Element: Cadmium Sulfide

Optical
Characteristics:

Phase Shift: At 10.6u wavelength the element produces net 90° phase shift in time between
light traversing it with polarization along its fast and slow axes.

Operating 10.6
Wavelength:

Aperture: 0.5 cm.
Absorption: <5% (Total)

Mechanical: Mounted on a disc 1.250°" + 0.002"" diameter and 0.160"" + 0.005"". The disc is
supplied with indices locating an optical axis and a direction 45° from it.

MM 7 BREWSTER ANGLE WINDOW

Material: Gallium Arsenide, polycrystalline/semi-insulating p >108Qcm.

Dimensions: 64 £+ 2 mm x 18 + Tmm x 3 + 0.2mm. Intended for use on a 12mm |ID tube, and
other applications.
Parallelism: better than 2 x 10-3 radians.
Flatness: within better than 0.15Xof CO, laser radiation.
Both parallelism and flatness limits are over the central 58 x 12mm?,
Finish: Both sides polished to 30-20 surface quality.
Optical Absorption: Probably less than 1% (accurate absorption measurements on polycrystalline
material are not available).
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MODULATOR MM40 MM4lI

C Monsanto CRYSTAL MM42 MM43

PRODUCT DESCRIPTION

The MM series of electro-optic modulator crystals operate at a wavelength of 10.6 microns, which corresponds to the
frequency emitted by CO, lasers.

These modulators are all rectangular parallelepipeds of single-crystal, semi-insulating gallium arsenide (See figure 1
and table 1).

The two ends (110) are parallel to better than 0.003 mm and polished flat to within one wavelength of sodium light.
An anti-reflection coating on these flat surfaces yields a maximum reflectance of 10% per face (typically, 5% per
face) at a wavelength of 10.6 microns.

The two (110) faces have a low resistivity coating for connecting pressure contacts.

THEORY OF OPERATION

GaAs becomes bi-refringent when an electric field is applied along appropriate crystallographic directions. This
means that linearily polarized light will become elliptically polarized after passing through a biased crystal. This
characteristic, combined with the correct arrangement of polarizers and wave plates, allows the modulator crystals to
modulate either amplitude, phase, or polarization.

TABLE OF MODULATOR DIMENSIONS

Modulator Dimensions (millimeters) 5%

TYPE LENGTH (110) WIDTH (001) DEPTH (110)
MM40 50 3 3
MM41 50 5 5
MM42 50 7 7
MM43 50 10 10

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

ResistiVity . . . o v e e e e e e e e %) PPN LD i E e minimum 107 ohms-cm
Brealkdownifield . o ¢ o bk o s 6 i h e e s B e E m A e S s e m e ke e e e e e minimum 7000 volt/cm
Absorptionicoefficient/@l0:6a" =Lz & B okl WS AL IR e e s maximum 0.02 cm !
Electro-optic coefficient @10.6u . . . . . . . . . . . . . . e e e e e e e e e typically 1.3x1071° cm/volt

Extinction coefficient of crystal between crossed polarizers @10.6px . . . . . . . . . . . . .. ... minimum 0.99
CAPACHANCE o v 5 ol s W e e e e e e Pn e 3 e € WA e e e e R e e e e e e B typically 6 picofarads
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Figure 1 MM Series Outline Drawings
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Figure 2 Typical Performance Characteristic of MM40 Crystal Used as an Amplitude Modulator!
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POWER SUPPLY

Figure 3 Optical Path Used to Obtain Typical Performance Characteristics

DETECTOR

NOTES

same amount of field strength (kV/cm).

1. The sign of this slope may be reversed if the other face of the crystal is presented to the beam, that is, if the
crystal is rotated 180° around [110]. The curve is non-linear above 2000 volts. The characteristics shown are for
the MMA40;, characteristics for the other modulators are similar, and they all modulate the same amount for the

SPECIFICATIONS MAY CHANGE LITHO IN USA

© MONSANTO COMPANY

50K

3/1

ESP14



Electronic Special Products

Monsa nto / 10131 Bubb Road - Cupertino, California, 95014

(408) 257-2140 - TWX (910) 338-0206

Specifications Subject to Change
Litho in USA

© Monsanto Company



