






































4.28

FEM
TO

LIN
E CO

M
P

O
N

EN
TS

FEM
TO

LIN
E LA

SER
 O

P
TIC

S
| 

FEM
TO

LIN
E LA

SER A
N

D
 N

O
N

LIN
EA

R C
RYSTA

LS

510

450

480

420

390

360

330

240

270

300

D
el

ay
 c

om
pe

ns
at

io
n,

 fs
ec

AOI of 800 nm and 400 nm beams, deg
0-2-4-6-8-10 2 4 6 8 10

340

360

380

320

300

280

260

240

D
el

ay
 c

om
pe

ns
at

io
n,

 fs
ec

AOI of 1030 nm and 515 nm beams, deg
0-2-4-6-8-10 2 4 6 8 10

280

260

240

220

200

180

D
el

ay
 c

om
pe

ns
at

io
n,

 fs
ec

AOI of 1030 nm and 515 nm beams, deg
0-2-4-6-8-10 2 4 6 8 10

590

530

560

500

470

440

410

290

320

350

380

D
el

ay
 c

om
pe

ns
at

io
n,

 fs
ec

AOI of 800 nm and 400 nm beams, deg
0-2-4-6-8-10 2 4 6 8 10

390

410

430

450

470

370

350

330

310

290

D
el

ay
 c

om
pe

ns
at

io
n,

 fs
ec

AOI of 1030 nm and 515 nm beams, deg
0-2-4-6-8-10 2 4 6 8 10

710

630

670

590

550

510

470

350

390

430

D
el

ay
 c

om
pe

ns
at

io
n,

 fs
ec

AOI of 800 nm and 400 nm beams, deg
0-2-4-6-8-10 2 4 6 8 10

440

480

520

560

600

400

370

D
el

ay
 c

om
pe

ns
at

io
n,

 fs
ec

AOI of 1030 nm and 515 nm beams, deg
0-2-4-6-8-10 2 4 6 8 10

Standard GVD compensation plates are
rectangular (full aperture 16 x 14 mm) with a
clear aperture of Ø12 mm. They are supplied
mounted into Ø25.4 mm (1") ring holders.
Calcite plates with clear apertures up to
Ø20 mm can be produced on special requests.

The optical axis of calcite plates is at the
particular orientation, which is not parallel to
the faces of the plate. Thus walk-off effect for
e-polarized beam and displacement of both
beams at non-zero AOI should be considered
in the actual application conditions. The plane
of optical axis is parallel to the long 16 mm
edge of the calcite plate and is marked on the
ring holder.

Time delay compensators for custom
wavelengths, specific delay values, as well
as plates made of Alpha-BBO crystals are
available on request.

Specifications
Material Natural Calcite

Clear aperture Ø12 mm

Ring mount outer
diameter

25.4 +0.0 / -0.12 mm

Surface quality
40 – 20 scratch & dig

(MIL-PRF-13830B)

Wavefront distortion λ/4@ 633 nm

Parallelism <3 arc min

AR coating

R<0.5% 760-840 nm and
R<1% at 380-420 nm

R<0.5% at
500-530 +1000-1060 nm

225-2114

225-2212

225-2113

225-2211225-2210.

225-2115

225-2213

Group velocity delay between 800 nm and
400 nm pulses in compensation plates at
different angle of incidence.
400 nm pulse („e“ pol) is faster than 800 nm
pulse („o“ pol).

Standard Calcite plates
for delay compensation between 800 nm ("o" polarization) and 400 nm ("e" polarization) pulses

Delay compensation range* Coatings Catalogue number Price, EUR

246 – 507 fsec BBAR @ 800+400 nm 225-2113 470

289 – 597 fsec BBAR @ 800+400 nm 225-2114 470

347 – 716 fsec BBAR @ 800+400 nm 225-2115 470

* GVD compensation range at Angle Of Incidence from -10° to +10°.

GROUP VELOCITY DELAY COMPENSATION PLATES

Features
Made of calcite crystals

Designed for different GVD compensation
ranges

Clear aperture Ø12 mm

Standard Calcite plates
For delay compensation between 1030 nm (“o” polarization) and 515 nm (“e” polarization) pulses

Delay compensation range* Coatings Catalogue number Price, EUR

177 – 278 fs BBAR @ 1030+515 nm 225-2210 470

236 – 370 fs BBAR @ 1030+515 nm 225-2211 470

295 – 463 fs BBAR @ 1030+515 nm 225-2212 470

378 – 593 fs BBAR @ 1030+515 nm 225-2213 470

* GVD compensation range at angle of incidence from -10° to +10°.

Group Velocity Delay (GVD) compensation
plates are designed for specified ranges
of time delay compensation between two
different wavelength pulses with orthogonal
polarizations. A compensation plate can
be adjusted for the precisely desired delay
by angular tuning - changing the angle of
incidence (AOI) of the laser beams to the plate.
The recommended AOI tuning range of the
plate is from -10° to +10°.

Rev. 20230601
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The interaction of intense laser pulses with
transparent media (the crystals with cubic
structure are more effective) can result in
vast spectral broadening, ranging from the
infrared to the ultraviolet spectral region.
This continuum or white-light generation is a
well-established phenomenon. Femtosecond

laser induced white light has been the source
of ultrashort coherent radiation for numerous
applications: time-resolved broadband
pump–probe spectroscopy, optical pulse
compression, and optical parametric
amplification.

Specifications
Material undoped YAG, orientation [111]

Clear aperture >90% of diameter

Diameter tolerance +0.00 / -0.13 mm

Thickness tolerance ±0.2 mm

Surface quality 20 – 10 scratch & dig

Transmitted wavefront distortion λ/4 – λ/10 @ 633 nm

Parallelism <30 arcsec

Coating uncoated

Specifications
Material sapphire, orientation c-cut [111]

Clear aperture >90% of diameter

Diameter tolerance +0.00 / -0.13 mm

Thickness tolerance ±0.2 mm

Surface quality 60 – 40 scratch & dig

Transmitted wavefront distortion <1 λ @ 633 nm

Parallelism <3 arcmin

Coating uncoated

Specifications
Material single crystal CaF2, orientation [001]

Clear aperture >90% of diameter

Diameter tolerance +0.00 / -0.13 mm

Thickness tolerance ±0.2 mm

Surface quality 40 – 20 scratch & dig

Transmitted wavefront distortion λ/4 @ 633 nm

Parallelism <1 arcmin

Coating uncoated

Standard YAG windows

Material
Diameter,

mm
Thickness,

mm
Transmitted

wavefront distortion
Catalogue

number
Price,
EUR

YAG 12.7 1.0 λ/4 555-7121 204
YAG 12.7 2.0 λ/4 555-7122 204
YAG 12.7 3.0 λ/10 555-7123 215
YAG 12.7 4.0 λ/10 555-7124 215
YAG 12.7 5.0 λ/10 555-7125 226
YAG 12.7 6.0 λ/10 555-7126 237
YAG 12.7 8.0 λ/10 555-7128 253
YAG 12.7 10.0 λ/10 555-7129 264
YAG 25.4 1.0 λ/4 555-7251 248
YAG 25.4 2.0 λ/4 555-7252 248
YAG 25.4 3.0 λ/10 555-7253 270
YAG 25.4 4.0 λ/10 555-7254 270

Standard Sapphire windows

Material
Diameter,

mm
Thickness,

mm
Transmitted

wavefront distortion
Catalogue

number
Price,
EUR

Sapphire 12.7 0.5 1 λ 550-7120 29
Sapphire 12.7 1.0 1 λ 550-7121 28
Sapphire 12.7 2.0 1 λ 550-7122 28
Sapphire 12.7 3.0 1 λ 550-7123 28
Sapphire 12.7 4.0 1 λ 550-7124 30
Sapphire 12.7 5.0 1 λ 550-7125 32
Sapphire 12.7 6.0 1 λ 550-7126 33
Sapphire 12.7 8.0 1 λ 550-7128 55
Sapphire 20.0 0.5 1 λ 550-7200 39
Sapphire 20.0 1.0 1 λ 550-7201 39
Sapphire 20.0 1.5 1 λ 550-7215 39
Sapphire 20.0 2.0 1 λ 550-7202 39
Sapphire 25.4 0.5 1 λ 550-7250 50
Sapphire 25.4 1.0 1 λ 550-7251 50
Sapphire 25.4 2.0 1 λ 550-7252 50
Sapphire 25.4 3.0 1 λ 550-7253 50
Sapphire 25.4 4.0 1 λ 550-7254 50
Sapphire 25.4 5.0 1 λ 550-7255 55
Sapphire 25.4 6.0 1 λ 550-7256 77
Sapphire 25.4 8.0 1 λ 550-7258 88

Standard CaF2 windows

Material
Diameter,

mm
Thickness,

mm
Transmitted

wavefront distortion
Catalogue

number
Price,
EUR

CaF2 12.7 3.0 λ/4 531-5123 120
CaF2 12.7 4.0 λ/4 531-5124 140
CaF2 25.4 1.0 λ/4 531-5251 160
CaF2 25.4 2.0 λ/4 531-5252 160
CaF2 25.4 3.0 λ/4 531-5253 160
CaF2 25.4 4.0 λ/4 531-5254 180
CaF2 25.4 5.0 λ/4 531-5255 180

CRYSTAL WINDOWS FOR WHITE LIGHT (CONTINUUM) GENERATION
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