





Typical Efficiency Curves - Holographic Gratings| Diffraction Gratings

1200 grooves/mm OPTIMIZED FOR THE VISIBLE 1800 grooves/mm OPTIMIZED FOR THE UV

1800 grooves/mm OPTIMIZED FOR THE VISIBLE 2400 grooves/mm OPTIMIZED FOR THE UV

These are several of Optometrics grating
efficiency curves. Efficiency curves for all
Optometrics gratings are available on our
website, www.optometrics.com

2400 grooves/mm OPTIMIZED FOR THE VISIBLE

. o Efficiency Curve Key
- = = == Perpendicular Polarization

L « All gratings are measured in the Littrow mounting in 1st order
--------- Parallel Polarization

« All gratings utilize an aluminum (Al) reflective coat

Average
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Diffraction Gratings | High Resolution Gratings and Echelles

High Resolution Ruled Gratings

Replicating master gratings on Pyrex®, produces gratings with flatness, A/4 or better, good thermal stability and
resolution equal to 80-90% of the master. High resolution gratings are available in groove spacings from
120 to 1800 g/mm, blazed from 240 nm to 12.0u. For even better thermal stability, ask for a quotation for
gratings replicated on Zerodur®.

ROOVES BLAZE A BLAZE DISPERSION 12.7x12.7 25x25 25x25 30 x 30 50x50 125x25 125x25 25x50

/MM (nm) ANGLE  (nm/mr) x 6 x 6 x 9.5 x 9.5 x 9.5 x 6 x 9.5 x 9.5
120 12000 | 46° 3 5.78 3-4219 | 3-8219 | 3-2219 | 3-3219 | 3-5219 | 3-6219 | 3-1219 | 3-7219
150 500 2°8 6.66 3-4559 | 3-8559 | 3-2559 | 3-3559 | 3-5559 & 3-6559 | 3-1559  3-7559
300 300 | 2° 34 3.33 3-4339 | 3-8339 | 3-2339 | 3-3339 | 3-5339 | 3-6339 | 3-1339 | 3-7339
300 500 | 4° 18 3.32 3-4359 | 3-8359 | 3-2359 | 3-3359 | 3-5359 @ 3-6359 | 3-1359  3-7359
300 1000 | 8° 36’ 3.30 3-4229 | 3-8229 | 3-2229 | 3-3229 | 3-5229 | 3-6229 | 3-1229 | 3-7229

300 2000 @ 17° 27 3.18 3-4329 | 3-8329 @ 3-2329 | 3-3329 | 3-5329 & 3-6329 | 3-1329 3-7329
300 4000 | 36° 52’ 2.67 3-4349 | 3-8349 | 3-2349 | 3-3349 | 3-5349 | 3-6349 | 3-1349  3-7349

600 300 5° 9 1.66 3-4639 | 3-8639 3-2639 | 3-3639 | 3-5639 & 3-6639 | 3-1639 3-7639
600 400 | 6° 53 1.66 3-4649 | 3-8649 @ 3-2649 | 3-3649 | 3-5649 | 3-6649 | 3-1649  3-7649
600 500 | 8° 37’ 1.65 3-4659 | 3-8659 @ 3-2659 | 3-3659 | 3-5659 & 3-6659 | 3-1659  3-7659
600 750 | 13° 0 1.62 3-4679 | 3-8679 | 3-2679 | 3-3679 | 3-5679 | 3-6679 | 3-1679  3-7679

600 1000 | 17° 27 1.59 3-4619 | 3-8619 @ 3-2619 | 3-3619 | 3-5619 & 3-6619 | 3-1619 3-7619
600 1250 | 22° 71’ 1.55 3-4609 | 3-8609 | 3-2609 | 3-3609 | 3-5609 | 3-6609 | 3-1609  3-7609
600 1600 | 28° 471 1.46 3-4669 | 3-8669 & 3-2669 | 3-3669 | 3-5669 & 3-6669 | 3-1669 3-7669
830 800 | 19° 23’ 1.14 3-4889 | 3-8889 | 3-2889 | 3-3889 | 3-5889 | 3-6889 | 3-1889  3-7889
830 1200 | 29° 52’ 1.05 3-4819 | 3-8819 & 3-2819 | 3-3819 | 3-5819 & 3-6819 | 3-1819 3-7819

900 500 | 13° 0 1.08 3-4719 | 3-8719 | 3-2719 | 3-3719 | 3-5719 | 3-6719 | 3-1719 | 3-7719
1200 250 | 8° 37 0.82 3-4129 | 3-8129 | 3-2129 | 3-3129 | 3-5129 @ 3-6129 | 3-1129 3-7129
1200 300 | 10° 22 0.82 3-4139 | 3-8139 | 3-2139 | 3-3139 | 3-5139 | 36139 | 3-1139  3-7139
1200 400 | 13° 53 0.81 3-4149 | 3-8149 | 3-2149 | 3-3149 | 3-5149 @ 3-6149 | 3-1149 3-7149
1200 500 | 17° 27 0.80 3-4159 | 3-8159 | 3-2159 | 3-3159 | 3-5159 | 3-6159 | 3-1159  3-7159
1200 750 | 26° 44’ 0.74 3-4179 | 3-8179 | 3-2179 | 3-3179 | 3-5179 | 3-6179 | 3-1179 3-7179
1200 1000 | 36° 52’ 0.67 3-4119 | 3-8119 | 3-2119 | 3-3119 | 3-5119 | 3-6119 | 3-1119 | 3-7119
1800 240 | 12° 29 0.54 3-4169 | 3-8169 @ 3-2169 | 3-3169 | 3-5169 & 3-6169 | 3-1169 3-7169
1800 500 | 26° 44’ 0.50 3-4189 | 3-8189 | 3-2189 | 3-3189 | 3-5189 | 3-6189 | 3-1189  3-7189

Price ($) 55.00 99.00 99.00 | 105.00 @ 159.00 69.00 69.00  129.00

(All dimensions in millimeters) See page 12 for typical efficiency curves.
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High Resolution Gratings and Echelles | Diffraction Gratings

High Resolution Holographic Gratings

GROOVES OPTIMUM DISPERSION 12.7x12.7 25x25 25x25 30x30 50x50 125x25 12.5x25

/MM EFFICIENCY (nm/mr) x 6 X 6 x 9.5 x 9.5 x 9.5 x 6 x 9.5
600 uv 1.67 @ 250 NM 3-4027 | 3-8027 | 3-2027 | 3-3027 | 3-5027 | 3-6027 | 3-1027 | 3-7027
1000 uv 0.99 @ 250 NM 3-4067 | 3-8067 | 3-2067 | 3-3067 | 3-5067 & 3-6067 & 3-1067 | 3-7067
1200 uv 0.82 @ 250 NM 3-4127 | 3-8127 | 3-2127 | 3-3127 | 3-5127 | 3-6127 | 3-1127 | 3-7127
1200 VIS 0.79 @ 500 NM 3-4128 | 3-8128 | 3-2128 | 3-3128 | 3-5128 @ 3-6128 & 3-1128 | 3-7128
1800 uv 0.54 @ 250NM 3-4187 | 3-8187 | 3-2187 | 3-3187 | 3-5187 | 3-6187 | 3-1187 | 3-7187
1800 VIS 0.50 @ 500 NM 3-4188 | 3-8188 | 3-2188 | 3-3188 | 3-5188 & 3-6188 | 3-1188 | 3-7188
2400 uv 0.40 @ 250 NM 3-4247 | 3-8247 | 3-2247 | 3-3247 | 3-5247 | 3-6247 | 3-1247 | 3-7247
2400 VIS 0.33 @ 500 NM 3-4248 | 3-8248 | 3-2248 | 3-3248 | 3-5248 | 3-6248 | 3-1248 K 3-7258
3600 uv 0.25 @ 250 NM 3-4367 | 3-8367 | 3-2367 | 3-3367 | 3-5367 | 3-6367 | 3-1367 | 3-7367
Price ($) 65.00 | 115.00  115.00 | 145.00 | 239.00 79.00 79.00 | 149.00

(All dimensions in millimeters) See page 13 for typical efficiency curves.

High Resolution Echelle Gratings

DISPERSION
GROOVES BLAZE (nm/mr) 12.5x 25
/MM A @ 500 nm X 6
31.6 63° UV -57u 14.37 3-6368 3-1368 3-9368 3-7368
79 63° UV - 23u 5.75 3-6768 3-1768 3-9768 3-7768
79 75° UV - 25u 3.28 3-6778 3-1778 3-9778 3-7778
316 63° UV -5.7u 1.44 3-6668 3-1668 3-9668 3-7668
Price ($) 105.00 105.00 129.00 190.00

(All dimensions in millimeters) See page 13 for typical efficiency curves.

COATINGS

Protective overcoatings that maintain or enhance reflectivity in the UV, Visible and IR regions are available for
an additional charge.

Gold Overcoat (AU-3) ....... $60.00 each Aluminum Magnesium Fluoride (ALMG-3) ...... $55.00 each
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Diffraction Gratings | TF and UTF Series Gratings

TF and UTF Series Gratings and Echelles for Dye Lasers

Replica gratings produced by a proprietary process to withstand high incident energies. Damage thresholds
as high as 250 watts/cm? for CW sources are available. (For damage threshold specifications see page 9)

TF and UTF Series Gratings

DISPERSION
GROOVES (nm/mr) 12.7 x12.7 25x 25
PER MM @ 500 nm x 6 x 9.5
TF SERIES
1200 100 22’ 300 0.82 3-4131 3-2131 3-3131 3-5131
1200 17° 26’ 500 0.79 3-4151 3-2151 3-3151 3-5151
1200 26° 45 750 0.74 3-4171 3-2171 3-3171 3-5171
1200 36° 52 1000 0.67 3-4111 3-2111 3-3111 3-5111
1800 26° 45 500 0.50 3-4851 3-2851 3-3851 3-5851
Price ($) 75.00 99.00 105.00 150.00
UTF-P SERIES (Pulsed)
1200 100 22’ 300 0.82 3-4133 3-2133 3-3133 3-5133
1200 17° 26’ 500 0.79 3-4153 3-2153 3-3153 3-5153
1200 26° 45 750 0.74 3-4173 3-2173 3-3173 3-5173
1200 36° 52 1000 0.67 3-4113 3-2113 3-3113 3-5113
1800 26° 45 500 0.50 3-4853 3-2853 3-3853 3-5853
Price ($) 95.00 125.00 135.00 195.00
UTF-CW SERIES (Continuous)
1200 100 22’ 300 0.82 3-4134 3-2134 3-3134 3-5134
1200 17° 26’ 500 0.79 3-4154 3-2154 3-3154 3-5154
1200 26° 45 750 0.74 3-4174 3-2174 3-3174 3-5174
1200 36° 52 1000 0.67 3-4114 3-2114 3-3114 3-5114
1800 26° 45 500 0.50 3-4854 3-2854 3-3854 3-5854
Price ($) 109.00 149.00 159.00 235.00

All dimensions in millimeters.
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TF and UTF Series Gratings | Diffraction Gratings

TF and UTF Series Gratings - Echelles

DISPERSION
GROOVES BLAZE A (nm/mr) 12.5x 25 12.5x 25 12.5x 50
PER MM (nm) @ 500 nm x 6 x 9.5 x 9.5
TF Series
31.6 63° Echelle 14.37 3-6311 3-1311 3-9311 3-7311
316 63° Echelle 1.44 3-6362 3-1362 3-9362 3-7362
79 75° Echelle 3.28 3-6771 3-1771 3-9771 3-7771
79 63° Echelle 5.75 3-6731 3-1731 3-9731 3-7731
Price ($) 85.00 85.00 99.00 149.00
UTF-P (Pulsed)
31.6 63° Echelle 14.37 3-6313 3-1313 3-9313 3-7313
316 63° Echelle 1.44 3-6363 3-1363 3-9363 3-7363
79 75° Echelle 3.28 3-6773 3-1773 3-9773 3-7773
79 63° Echelle 5.75 3-6733 3-1733 3-9733 3-7733
Price ($) 105.00 105.00 125.00 190.00
UTF-CW (Continuous)
31.6 63° Echelle 14.37 3-6314 3-1314 3-9314 3-7314
316 63° Echelle 1.44 3-6364 3-1364 3-9364 3-7364
79 75° Echelle 3.28 3-6774 3-1774 3-9774 3-7774
79 63° Echelle 5.75 3-6734 3-1731 3-9734 3-7734
Price ($) 129.00 129.00 149.00 225.00

All dimensions in millimeters.

c‘ Optometrics Corporation email: sales@optometrics.com www.optometrics.com Page 17



Diffraction Gratings | Grazing Incidence Gratings

Grazing Incidence Gratings

Holographic gratings (0.5” x 2”) with a typical efficiency of 24%, single pass, and a similarly sized mirror, are suit-
able for use in the grazing incidence configuration.

Grazing incidence is a simple and inexpensive opti- Pump

cal configuration, as described in Applied Optics, July . Radiation

1978, p. 2224, that can tune and increase the resolu- Glr::t(i?w(:;s @

tion of a dye laser. A holographic grating, functioning Pmm - -

as an end reflector in a dye laser cavity, is positioned %@ <:>
so that laser radiation strikes the grating almost per- / To Output
pendicular to the grating normal. As the angle of - Mirror Coupler
incidence approaches 89 degrees, a relatively large

area of the grating is illuminated by the laser beam, Grazing Incidence Configuration
increasing angular dispersion and resolving power SPECIFICATIONS

significantly.

Grating (replicated holographic):

The sizes of the grating and mirror (12.7 mm x Grooves per mm......... 1200, 1800, 2400 or 3600

50.8 mm) are optimized for grazing incidence and Dimensional tolerances........cccccecennnn. + 0.5 mm
minimize the cost of the components. The grating Thickness.........cccceeiviviiieiiiiinnn, 9.5 mm £ 0.5 mm
is fixed and tuning is achieved by rotation of the Clear aperture .............................. 10.0 x 46.0 mm
mirror. The laser beam is diffracted twice in grazing Re;glutlon...........: ...... ...8.0% to 90% of theoretical
incidence, resulting in a twofold increase in resolution. Eff|c.|ency at grazing incidence:
Low grating efficiency is characteristic of the grazing Single pass......ccccovviicciiiiiiieeeeeee, Approx. 24%
incidence configuration but is compensated for by the . Double pass......ccccccvveieiieeeeeeieeiinns Approx. 4%
high gain of the dyes used. Mirror:
CoatING ...eiiieie Al
Thickness......ccccoeeeveevivieeeeeeeenn, 9.5 mm £ 0.5 mm

Any standard grazing incidence grating is available with a
P-type or CW-type replication coating for higher damage
threshold performance (see Page 9 specifications).

Grazing Incidence Gratings And Mirror

REPLICATED HOLOGRAPHIC GRATING (12.7 x 50.8 mm)

GROOVES/MM 1200 1800 2400 3600
BLAZE X\ (nm) Vis Vis Vis uv
CATALOG NO. CATALOG NO. CATALOG NO. | CATALOG NO. PRICE ($)
NORMAL (TF) 5-2401 5-2402 5-2403 5-2404 129.00
UTF-P (pulsed) 5-2406 5-2407 5-2408 5-2409 159.00
UTF-CW (Continuous) 5-2410 5-2411 5-2412 5-2413 199.00

MIRROR: Used in conjunction with grazing incidence gratings (above) for double pass high resolution tuning of dye lasers.

12.7 x 50.8 mm 5-2405 89.00

All dimensions in millimeters.
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Molecular Laser (ML) Gratings | Diffraction Gratings

ML GRATINGS

ML gratings are original rulings or replicas that are normal-
ly used as end reflectors for tuning molecular lasers.

The output wavelength of a molecular or dye laser can
be tuned by rotating a Littrow mounted grating around an
axis parallel to the grooves. The grating equation:

nA =d(sini + sin i')

where n is the order of diffraction, A is the diffracted
wavelength, d is the grating constant (the distance be-
tween successive grooves), i is the angle of incidence
measured from the normal and i' is the angle of diffraction
measured from the normal, reduces to ni = 2d sin i for
the Littrow configuration.

The angle of incidence (i) is adjusted to select the output
wavelength while creating a narrow gain profile.

BLAZE ANGLE AND ALIGNMENT

Because the ML series of gratings are designed for peak
polarized efficiency, the groove angle is not equivalent to
the Littrow blaze angle of the grating. As a result, when
using a He-Ne laser for preliminary grating alignment, the
brightest He-Ne order will not correspond to the blaze
wavelength of the grating. The grating must be aligned
using the calculated He-Ne order that corresponds to
the wavelength of interest, regardless of its relative
intensity.

The blaze arrow marked on the side or back of the grating
should be oriented as shown below.

POLARIZATION

Typical efficiency curves illustrate that, in all cases, ori-
enting the polarization of the E vector (P-Plane) perpen-
dicular to the grooves (E_L) increases the efficiency over
a specific wavelength region. This should be considered
when optimizing the figure of merit (Q) of a cavity, par-
ticularly when it is polarized by auxiliary components such
as Brewster angle windows.

100
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50
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30 E
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RELATIVE EFFECIENCY

2 3 4 5 6 7 8 9
WAVELENGTH (microns)

POLARIZATION DEPENDENT EFFICIENCIES

T T 1
10 11 12

BLAZED GRATING IN LITTROW
(AUTOCOLLIMATION)
To Cavity

~

™~ Li't‘,trow Angle=©=i=1

~

Normal

E‘ Optometrics Corporation

email: sales@optometrics.com

COATING

ML gratings can be overcoated with gold, increasing the
reflectivity at 10.6 microns by approximately 1%, but
the damage threshold in high power applications may
be reduced. No damage threshold minimums apply for
overcoated gratings.

Also available as original gratings, ruled directly
into an aluminum or gold coating deposited on a
copper substrate resulting in an inherently higher
damage threshold . They are recommended for
use with high power lasers.

See our Laser Optics Products brochure.
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Diffraction Gratings | Molecular Laser (ML) Gratings

SPECIFICATIONS
Summary ML Gratmg SpeC|f|cat|ons Clear aperture...........cooviieeeiiiiiieee e 90%
Grooves parallelism to edge ......ccccovvveeeeeeeeennn. + 0.5°
MODEL ~ GROOVES/  MIN. POLARIZED OPTIMUM ANGULAR . .
NO. MM ABS. EFFICIENCY ~ RANGE () DIsPErsion | Dimensional tolerances .........cccccoeeeeveennnnn... + 0.5 mm
rmim) Thickness:
ML-301 75 > 88% 90 - 11.0 12.3 Originals ..................................... 10 mm %= 0.5 mm
ML-302 100 > 88% 9.0 - 11.0 8.5 Replicas .................................... 9.5 mm £ 0.5 mm
ML-303 150 >88%  90-110 42 Damage threshold:
ML-304 135 >88%  90-110 52 Original gratings:
ML-401 150 > 88% 50 - 6.0 6.1 CW I@SEF c.uneeieeeieeeeeeeeee e 1 KW/cm?
ML-402 300 > 82% 50 - 6.0 2.0 Pulse laser (100 nsec pIuse) ............... 7 Jicm?
ML-501 300 >80%  25-30 30 Replicated gratings:
ML-502 450 > 85% 2.0 - 4.0 1.6 CW I@SEF uunieiieeeeeeeeeeeee e 250 W/cm?
ML-601 300 > 80% 25 -4.0 0.35 Pulsed laser (200 nsec pulse) .......... 3.5 Jlcm?
ML-701 90 > 88% 16.0 - 20.0 7.7

*See our website for typical efficiency curves.

ML Series Gratings

ML (Molecular laser) Series replicated ruled gratings are used primarily to tune the output wavelength of high
powered lasers. High peak efficiencies, typically from 92%—-96%, are achieved by orientating the polariza-
tion of the “E” vector perpendicular to the grooves rather than the unpolarized average. Original MLs are ruled
directly into an aluminum coating on a copper substrate, resulting in an inherently high damage threshold.
Standard MLs are available in a number of blaze wavelengths (2.8 p to 16.0 p) and groove spacings (75 g/mm to
450 g/mm).

ML Grating Replicas - Rectangles

12.5x25 mm

REPLICA

CAT. NO.
ML-301 5-3810 5-3113 5-3118
ML-302 5-3820 5-3123 5-3128
ML-303 5-3830 5-3133 5-3138
ML-304 5-3840 5-3143 5-3148
ML-401 5-4810 5-4113 5-4118
ML-402 5-4820 5-4123 5-4128
ML-501 5-5810 5-5113 5-5118
ML-502 5-5820 5-5123 5-5128
ML-601 5-6810 5-6113 5-6118
ML-701 5-7810 5-7113 5-7118
Prices ($) 120.00 230.00 130.00
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Molecular Laser (ML) Gratings | Diffraction Gratings

ML Grating Replicas - Squares

25x25mm 30 x 30 mm 50 x 50 mm 58 x 58 mm

REPLICA REPLICA REPLICA REPLICA

CAT. NO. CAT. NO. CAT. NO. CAT. NO.
ML-301 5-3112 5-3119 5-3115 5-3116
ML-302 5-3122 5-3129 5-3125 5-3126
ML-303 5-3132 5-3139 5-3135 5-3136
ML-304 5-3142 5-3149 5-3145 5-3146
ML-401 5-4112 5-4119 5-4115 5-4116
ML-402 5-4122 5-4129 5-4125 5-4126
ML-501 5-5112 5-5119 5-5115 5-5116
ML-502 5-5122 5-5129 5-5125 5-5126
ML-601 5-6112 5-6119 5-6115 5-6116
ML-701 5-7112 5-7119 5-7115 5-7116
PRICE ($) 180.00 190.00 290.00 350.00

ML Grating Replicas - Diameters

25 mm DIA. 38 mm DIA. 50 mm DIA.

REPLICA REPLICA REPLICA

CAT. NO. CAT. NO. CAT. NO.
ML-301 5-3111 5-3117 5-3114
ML-302 5-3121 5-3127 5-3124
ML-303 5-3131 5-3137 5-3134
ML-304 5-3141 5-3147 5-3144
ML-401 5-4111 5-4117 5-4114
ML-402 5-4121 5-4127 5-4124
ML-501 5-5111 5-5117 5-5114
ML-502 5-5121 5-5127 5-5124
ML-601 5-6111 5-6117 5-6114
ML-701 5-7111 5-7117 5-7114
Price ($) 240.00 365.00 495.00
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Diffraction Gratings | Typical Efficiency Curves-ML Gratings
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WAVELENGTH (MICRONS) WAYELENSTH [MICRONS)
150 g/mm, blazed at 10.6 u (EX) 135 g/mm, blazed at 10.6 p (EX)
Angular dispersion 2.0 nm/mr Angular dispersion 2.0 nm/mr

ML gratings can be overcoated with gold, increasing the reflectivity at 10.6 microns by approximately 1%, but

the damage threshold in high power applications may be reduced. No damage threshold minimums apply for
overcoated gratings.

GOld OVEICOAL (AU=3) ...ttt e e e e e e et e e e e ab b e e e e e e ab e e e e e enanees $60.00 each
- == == == Perpendicular Polarization Efficiency Curve Key
--------- Parallel Polarization * All gratings are measured in the Littrow mounting in 1st order
Average * All gratings utilize an aluminum (Al) reflective coat

These are several of Optometrics grating efficiency
curves. Efficiency curves for all Optometrics gratings
are available on our website, www.optometrics.com
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Transmission Gratings - Visible & NIR | Diffraction Gratings

New line of replicated gratings, spe-
cifically designed for use in transmis-
sion...

Transmission gratings offer a basic
simplicity for optical designs that can
be beneficial in fixed grating applica-
tions such as spectrographs. The
incident light is dispersed on the op-
posite side of the grating at a fixed
angle. Transmission gratings are very
forgiving for some types of grating
alignment errors.

By necessity, transmission gratings
require relatively coarse groove
spacings to maintain high efficiency.
As the diffraction angles increase
with the finer spacings, the refrac-
tive properties of the materials used
limit the transmission at the higher
wavelengths and performance drops
off. The grating dispersion character-
istics, however, lend themselves to
compact systems utilizing small de-
tector arrays. The gratings are also
relatively polarization insensitive.

TRANSMISSION GRATINGS:
VISIBLE & NIR

This line of blazed transmission
gratings was designed for optimum
performance in the visible and NIR
spectrum, offering different levels of
dispersion. In most cases, the efficien-
cy is compa-
rable to that
of reflection -
gratings typ- »
ically used
in the same
region of the
spectrum.

TYPICAL SPECIFICATIONS-VISIBLE & NIR

Substrate material.........cccccceeeiiiiiiiiiinnn, Schott B270
ThiCKNESS....ccoieieieeeeeeeeee 3mm nominal
Dimensional tolerances...........ccccccceeeeeiiiiiinn. +0.5mm
Thickness tolerances ...........cccceevevvvvvieiviennnnne. +0.5mm

Performance Comparison Various Visible Tx Gratings
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Performance Comparison for NIR Tx Grating
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All gratings measured at zero degree angle of incidence
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Diffraction Gratings | Transmission Gratings - Visible & NIR

Transmission Gratings - Visible

300 g/mm 600 g/mm 600 g/mm 830 g/mm 1200 g/mm
Size (mm) 17.5° 28.7° 22° 29.87° 36.9°
(VIS) (uv)

12.7x12.7 3-9801 3-9807 3-9813 3-9819 3-9825 59.00
12.7 x 12.7 (AR) 3-9901 3-9907 3-9913 3-9919 3-9925 79.00
25 x 25 3-9802 3-9808 3-9814 3-9820 3-9826 89.00
25 x 25 (AR) 3-9902 3-9908 3-9914 3-9920 3-9926 119.00
30 x 30 3-9803 3-9809 3-9815 3-9821 3-9827 99.00
30 x 30 (AR) 3-9903 3-9909 3-9915 3-9921 3-9927 129.00
50 x 50 3-9804 3-9810 3-9816 3-9822 3-9828 165.00
50 x 50 (AR) 3-9904 3-9910 3-9916 3-9922 3-9928 195.00
12.5x25 3-9805 3-9811 3-9817 3-9823 3-9829 69.00
12.5 x 25 (AR) 3-9905 3-9911 3-9917 3-9923 3-9929 89.00
25 x 50 3-9806 3-9812 3-9818 3-9824 3-9830 129.00
25 x 50 (AR) 3-9906 3-9912 3-9918 3-9924 3-9930 159.00

Transmission Gratings - NIR

300 g/mcr’n 300 g/rIlm

Size (mm) 31.7 24.8

12.7x12.7 3-9201 3-9207 59.00
25x 25 3-9202 3-9208 89.00
30 x 30 3-9203 3-9209 99.00
50 x 50 3-9204 3-9210 165.00
12.5x 25 3-9205 3-9211 69.00
25 x50 3-9206 3-9212 129.00

Transmission gratings can be made with AR coatings. In addition to increasing the throughput of the grating, an
AR coating eliminates any secondary spectra concemns caused by the back surface reflection. Please note, however,
that AR coatings are designed for peak performance at a specific wavelength and may detract from grating ef-
ficiency outside the design wavelength range.
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TRANSMISSION
GRATINGS - UV

New UV Transmission Gratings are [

available in standard sizes. They are | ; e =
manufactured with carefully selected il S
UV materials allowing for optimal per- >
formance down to 235 nm. Zeroorder | Il ‘ B
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data is included in all performance | oLl 1 L TN
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TYPICAL i —per”
SPECIFICATIONS - UV w, N
Substrate material ........... UV grade i \,\
fused silica % .
Thickness ................. 2mm nominal "I s
Dimensional tolerances...... £0.5mm W00 A0 ey 0 100 e
Thickness tolerances......... +0.2mm 100
% 600 UV Tx Gratings
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Transmission gratings can be | | i« SR e eratve.
made with AR coatings. In addi- | | §* / < TN
tion to increasing the throughput " \ |
of the grating, an AR coating elimi- "0 = —
nates any secondary spectra con- W0 et 00
cerns caused by the back surface N
reflection. Please note, however, 300 UV Tx Gratings | *
that AR coatings are designed for . /’ \\ s
peak performance at a specific :’ ll o
wavelength and may detract from g I
grating efficiency outside the de- All gratings measured at Nl
sign wavelength range. zero degree angle of incidence. © ,I
W w e T e e

Transmission Gratings - UV

300 g/mm 600 g/mm 600 g/mm 830 g/mm 1200 g/mm 1200 g/mm
Size (mm) 8.6° 22 17.5° 19.4° 36.9° 26.7° Price ($)
12.7x12.7 3-9401 3-9411 3-9421 3-9431 3-9441 3-9451 65.00
25x 25 3-9402 3-9412 3-9422 3-9432 3-9442 3-9452 95.00
30 x 30 3-9403 3-9413 3-9423 3-9433 3-9443 3-9453 115.00
50 x 50 3-9404 3-9414 3-9424 3-9434 3-9444 3-9454 199.00
12.5x 25 3-9405 3-9415 3-9425 3-9435 3-9445 3-9455 75.00
25 x50 3-9406 3-9416 3-9426 3-9436 3-9446 3-9456 149.00
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Diffraction Gratings | Reflecting Beam Dividers/Combiners

The reflecting beam divider/combiner is constructed
like a replica micro mirror array with 4 facet pairs
per mm and a reflective aluminum coating, giving
it broadband performance from 200 nm to the far
infrared. The measurements at the visible wave-
length and those in the IR differ only because of the
inherent characteristics of aluminum. All data can be
taken as representative within 2% and the reflected
beams (R;) are equal to each other within + 2%.
This data is valid by the same margin for either or
both polarizations.

The surfaces are ruled with equally spaced grooves
of 4 per mm, producing the symmetrical triangular
profile which permits good beam concentration. The
facet surfaces of the grooves are highly reflective,
allowing these divider/combiners to be used from

the UV to the far infrared. These divider/combiners
are recommended for dividing/combining broadband
sources. Not recommended for imaging or interfero-
metric applications.

Operating range .........ccccoeevveeeeennne. UV to far infrared
SPACING ..eeiiiiiiiiiee e 4 per mm
Groove profile........ccovveeeeeiieeciiicciieeee Symmetrical
Substrate ..o Pyrex
Efficiency ....ccooveiii Typically 80%
Standard angles ..........ccoccoeieeeiiiiee e 300, 45°, 60°
Damage threshold,

pulsed........cceenneen. 350 milli-joules/cm? @ 200 nsec.
Damage threshold, CW ...............cvvveeeee.n. 40 watts/cm?
Standard sizes........cccccccceeeenn. 25 mm sq., 50 mm sq.
ThiCKNESS ...evvveeveieeeeeeeeeceeee 6.0 mm + 0.5 mm

Rp, O

Pl T~

I

BEAM DIVIDER ORIENTATION BEAM COMBINER ORIENTATION

R
D, 0

Rc
\

T

e

Reflecting Beam Dividers or Combiners

Ruled with equally spaced grooves of 4 per mm produces the symmetrical triangular profile which permits good beam
concentration and gives it broadband performance from 200 nm to the far IR.

BEAM ANGLE 0 SIZE (mm)
30° 25x 25
45° 25 x 25
60° 25x 25
30° 50 x 50
450 50 x 50
60° 50 x 50

0 = 30° Beam Divider
0 = 45° Beam Divider
0 = 60° Beam Divider
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CATALOG NO. PRICE ($)
4-2430 175.00
4-2445 175.00
4-2460 175.00
4-5430 315.00
4-5445 315.00
4-5460 315.00
6328A 10.6u
R, Re Ry Re

40% 40% 45% 45%

40% 57% 45% 65%

40% 76% 45% 85%
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Transmission grating beamsplitters are commonly used
for laser beam division and multiple laser line separa- -nth

tion in visible wavelengths. The transmitted beam is

diffracted into multiple orders. -1 Order
Incident

Optometrics’ transmission grating beamsplitters consist _Beam 5, | 0 Order

of an index matched epoxy replica on a polished

glass substrate for a high total efficiency. These +1 Order

beamsplitters were designed specifically for useful

division of He-Ne lasers. hih *2

Several gratings are available offering different disper- TRANSMISSION GRATING BEAMSPLITTER

sion and power distributions. The diffraction angle for
any wavelength may be calculated using the grating
equation for normal incident light.

Transmission Grating Beamsplitter

Grating Equation:

nA
=sin?’
O = sin (—d ) GENERAL SPECIFICATIONS
Where: Material.........coococie e Schott B270
ere- ) ) SiZe oo, 25 mm square maximum
6 = diffraction angle for the nth order . .
n ThIiCKNESS ....veiiiiiieieieieee e 3 mm nominal
n = diffracted order
. TOIEraNCES ... +0.5mm
A = wavelength of light
d = grating period

Transmission Grating Beamsplitters

Used for He-Ne laser beam division and multiple laser line separation in visible wavelengths, the transmitted
beam is diffracted into multiple orders.

He-Ne DIFFRACTED ORDER 12.7 x 12.7 mm 25 x 25 mm

TYPICAL DISTRIBUTION @ 632.8 nm (%) CATALOG NO. CATALOG NO.

L/MM -2 -1 0 +1 +2
70 = = 41 32 = 4-1270 109.00 4-2570 229.00
80 5 25 25 25 5 4-1280 109.00 4-2580 229.00
92 = 20 45 20 = 4-1292 109.00 4-2592 229.00
110 - 25 28 25 - 4-1211 109.00 4-2511 229.00

COATINGS

Protective overcoatings that maintain or enhance reflectivity in the UV, Visible and IR regions are available for
an additional charge.

Gold Overcoat (AU-3) ....... $60.00 each Aluminum Magnesium Fluoride (ALMG-3) ...... $55.00 each
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Diffraction Gratings | Reflecting/Transmitting “Polka Dot” Beamsplitters

Optometrics offers a line of broadband beamsplitters
with a nearly constant reflection to transmission ratio
over the entire 250 to 2000 nm or 400 to 2000nm Incident
wavelength range. These beamsplitters consist of a Light
UV grade fused silica or a B270 glass substrate with
a vacuum deposited aluminum coating.

- \ -
L Ll

Transmission

The aluminum coating is applied in apertures giving y (Reflection
the beamsplitter a “polka dot” appearance. Thus, the
beam is split by reflection from the aluminized coat- Broadband Beamsplitter
ing and transmitted through the non-aluminized portion 45° Angle of Incidence
of the substrate.

These versatile beamsplitters are useful over a wide
wavelength range and are negligibly angle sensitive,
thus making it ideal to split the energy emitted from
a radiant source.

SPECIFICATIONS

Beam split ratio tolerance............cccccccoeeiiiiiiiiiiis + 5%
Minimum beam diameter for design split ratio......2 mm Broadband Beamsplitter
Operating range .......... 250 to 2000nm (on fused silica)
Coating pattern...................... Square coated apertures
*Substrate........cccceeviieennne, UV grade fused silica or
B270 glass (VIS/NIR only)
ThiCKNESS ....eeiiiiiieieiiieeee e 1.5 mm nominal
Size tolerance.........ccccceeeeeeeieevnnnnn.. +0.0 mm, - 0.5 mm
Design angle ..........eeeveieeeiiiiiiiieeeee e 45°

Larger sizes available upon request
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“Polka Dot” Beamsplitters

Reflecting/Transmitting Beam Splitters on UV Grade Fused Silica

90/10 80/20 70/30 60/40 50/50 40/60 30/70 20/80 SIZE PRICE $
4-9001 4-8011 4-7001 4-6001 4-0001 4-0461 4-0371 4-2001 25.4 Dia. 125.00
4-9002 4-8012 4-7002 4-6002 4-0002 4-0462 = 4-0372 4-2002  25.4x254 | 125.00
4-9003 4-8013 4-7003 4-6003 4-0003 4-0463 | 4-0373 4-2003 | 38.0 Dia. 179.00
4-9004 4-8014 4-7004 4-6004 4-0004 4-0464 = 4-0374 4-2004  38.0x38.0 | 179.00
4-9005 4-8015 4-7005 4-6005 4-0005 4-0465 | 4-0375 4-2005 | 50.8 Dia. 399.00
4-9006 4-8016 4-7006 4-6006 4-0006 4-0466 = 4-0376 4-2006 | 50.8x50.8 | 399.00
4-9007 4-8017 4-7007 4-6007 4-0007 4-0467 | 4-0377 4-2007 | 12.7 Dia. 75.00

Reflecting/Transmitting Beam Splitters on B270 Glass

80/20 70/30 60/40 50/50 40/60 30/70 20/80 SIZE
4-9101 4-8101 4-7101 4-6101 4-0101 4-4161 4-3101 4-2101 25.4 Dia. 95.00
4-9102 4-8102 4-7102 4-6102 4-0102 4-4162 | 4-3102 4-2102 | 25.4x25.4 95.00
4-9103 4-8103 4-7103 4-6103 4-0103 4-4163 | 4-3103 4-2103 | 38.0 Dia. 139.00
4-9104 4-8104 4-7104 4-6104 4-0104 4-4164 = 4-3104 4-2104 | 38.0x38.0 | 139.00
4-9105 4-8105 4-7105 4-6105 4-0105 4-4165 | 4-3105 4-2105 | 50.8 Dia. 249.00
4-9106 4-8106 4-7106 4-6106 4-0106 4-4166 & 4-3106 4-2106 | 50.8x50.8 | 249.00
4-9107 4-8107 4-7107 4-6107 4-0107 4-4167 | 4-3107 4-2107 | 12.7 Dia. 50.00
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Spectroscopic Grating Kits

These spectroscopic grating kits, covering the UV to the near IR, each contain four (4) diffraction gratings, covering
the 250nm to 1.2 n wavelength range. Choose either a 600 groove per mm or a 1200 groove per mm kit in a choice

of two sizes.

Grooves per mm/Blaze Wavelength

600/300mm
600/500mm
600/750mm
600/1.0 micron (1,000mm)
Kit Price
Kit Catalog No.

Grooves per mm/Blaze Wavelength

Kit Comprised of 1 each of

12.7mm 25mm
3-4630 3-2630
3-4650 3-2650
3-4675 3-2675
3-4610 3-2610
$169.00 $279.00
3-0101 3-0102

Kit Comprised of 4 each of
12.7mm 25mm

1200/300nm
1200/500nm
1200/750nm
1200/1000nm (1.0w)
Kit Price
Kit Catalog No.

GENERAL SPECIFICATIONS

Material........ccccccceenneee. BK7 or float glass or equivalent
SiZ€ oo, 12.7 mm square or 25mm square
ThiCKNESS ...eeeiiiieeieeiee e 6mm - 9.5mm
Dimensional tolerances............cccccccveeeeeeneenn.. +0.5mm
Efficiency .....ccccceevieennnns 60-80% at blaze wavelength

3-4130 3-2130

3-4150 3-2150

3-4175 3-2175

3-4110 3-2110
$169.00 $279.00
3-0201 3-0202

Refer to the grating matrix on Page 10 for detailed speci-
fications for each of the gratings included in each kit.
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Diffraction Gratings | Terms and Conditions

Quantity Discounts:

The purchase of multiple pieces of the identical item will
be discounted from the prevailing list price as shown
below. If more than 100 pieces of a specific item are
required, contact our Sales Department for additional
discounts.

Quantity Discount (%)
3 to 9 5

10 to 24 10

25 to 49 20

50 to 100 30

Custom Orders:
All custom orders must be prepaid before entered into
production. Cancellation charges will be assessed on
any order cancelled after production has been started.
Please see Prepaid payment methods.

Terms:
Prices are FOB Ayer, MA. Standard payment terms
are net 30 days for open account customers.

Methods of Payment:

Open Account:
To apply for an open account, please provide a U.S.
bank and three U.S. trade references.

Credit Cards:
Optometrics accepts Visa, MasterCard or American
Express credit cards on orders not exceeding
$2,000 in value. Orders exceeding $2,000 in value
may be paid by wire transfer or bank check.

COD:
Orders to U.S. addresses may be shipped on a COD
basis via UPS or Federal Express.

Prepaid:
Orders may be prepaid by money order, wire transfer
or company check (if encoded with an address and
drawn on a U.S. bank). A$35 additional fee is added
for wire transfers.
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Shipments:
Are made via UPS ground service throughout the U.S.
International orders are shipped via Federal Express.
Freight and insurance charges will be prepaid and
added to your invoice. Air shipments or shipments via
alternative carriers are made only when requested and
authorized by the purchaser.

Returns:

To return a product within the warranty period, contact
Optometrics to obtain a Returned Goods Authorization
(RGA) number. Transportation costs for returned
goods must be prepaid. Repaired or replaced products
will be returned to you at Optometrics’ expense. For
out-of-warranty repairs, contact Optometrics to obtain
a Customer Return Authorization (CRA) number. No
repairs will take place until you have been notified of
the cost and have issued a purchase order to cover
these costs. All transportation costs are borne by
the user. A 15% restocking fee will be charged for all
unused returned goods. No product can be returned
for restocking after 90 days.

Warranty:

Optometrics warranties all products against defects in
materials and workmanship for one year from the date
of purchase with the exception of light sources which
are warranted for three (3) months. Optical compo-
nents are warranted for one year against performance
defects only. Cosmetic defects that do not affect per-
formance are not covered under this warranty.

Optometrics is not liable for any consequential or inci-
dental damage arising from the sale of its product(s).
In any event, liability shall not exceed the invoice val-
ue of the product(s) sold. Accidental damage, neglect,
unreasonable use, attempted service, calibration, ad-
justments or cleaning not explicitly called for in an in-
struction manual voids the Optometrics warranty.

Optometrics makes no warranty other than described
above for its products or for their performance in a
specific application.

Contact Details:

Optometrics Corporation
8 Nemco Way, Ayer, MA 01432 USA
Tel: (978) 772-1700 « Fax: (978) 772-0017
Email: sales@optometrics.com
web: http://www.optometrics.com
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Optometrics Corporation Order Form / Request for Quotation
Stony Brook Industrial Park, 8 Nemco Way, Ayer, MA 01432

Fax Your Order/Quotation Name
(978) 772-0017 24 hours a day

Date Fax

To Order by Phone Email Address Phone

(978) 772-1700 O _

Monday B Friday |‘(‘Iequ:ﬁs’t(t) ::;rcgr:::taegsvli‘th a quotation) R

8:30 AM to 5:00 PM EST u

Purchase Order P.O. Number

Bill To: (Please print or type) Ship To: (If different than Bill To; A street address is required)
Name Name
Organization Organization
Address Address
Address Dept Address Dept
City State Zip City State Zip
Country Postal Code Country Postal Code
Phone ( ) Ext Phone ( ) Ext
Fax ( ) Fax ( )

Catalog No. Qty Item Description Price Each Total($)

Payment
Open Accounts: Available to current customers in good
standing and new customers with approved credit.

Total Merchandise

Date Required

Mass Residents, add 5% tax or

Shipping Instructions enclose tax exempt certificate

1 C.0.D. (1 Prepaid Check No.
Credit Card

Total Amount of Order

- MasterCard - Visa -1 American Express Shipping and Handling Charges are Additional

Card No. Expiration Date

Name as it appears on the card (Please print or type)

Signature (Required)

Revised 0605
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8 Nemco Way - Ayer, MA 01432 USA
Tel: 978-772-1700 « Fax: 978-772-0017
Email: sales@optometrics.com

URL: www.optometrics.com

Optometrics Corporation
A Dynasil Company

Special sizes or other substrates available.
Quantity discounts available and OEM inquiries welcome.

For more information, contact Optometrics Corporation
at sales@optometrics.com.

www.optometrics.com « 978-772-1700

Rev: 6/10




