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B Aspheres

Aspheres offer the great advantage to accomplish monochromatic
imaging tasks with one optical element where multiple lens elements
would otherwise be needed.

Main advantages of aspheres are:

W /ess spherical aberrations
B /ess weight

B increased transmission
B no internal ghosts

The combination of high purity fused silica and low absorption
coatings decreases the thermal induced shift of focal length and
working distance.

Another application of an asphere is beam shaping with respect to the
intensity distribution or the phase. A typical conversion is the change
ofa Gaussian profile into a top-hat profile. For material processing, this
form has the advantage of a more homogeneous removal of surface
material, steeper borders between removal zone and surrounding
material and a resulting smaller heat affected zone (HAZ).

The capability of Sill Optics MRF machines allows production of
aspheres up to diameter 200 mm. Measurement setup (interferometric
wavefront test, tactile and optical 3D profilometry) enables us to
ensure a surface quality of 0.15um PV(fWD) and RMSi <0.025 um
depending on geometry. Even sagittal heights z(r) up to 21 mm are
measurable enabling the production and test of very steep radii at
certain diameters.

Our range of products covers unmounted and mounted precision
aspheres out of fused silica with focal lengths from 20 mm to 400 mm,
which are usable for focusing and collimation.

Special forms and customized versions are available on request.
Technological possibilities will be presented on the next pages.
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FEERE (&, — B (CHRFEE T -2y IERICEL DT An aspheric surface is typically described by a radius of curvature and a
RKENFEY, the conic constant. Additional correction polynomials are often used a
&5 (CHHIE LA EREARERDIZH (TfERAETNET, for further surface adjustments. Note, that the odd coeffi cients are
FEURBA2I+ 1 EHFEDFERA=NFEA. used very rarely.
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aspherical H
surface
z(r)= YU & /sagheight >
r z . 4 r= Sl 5 DR / distance to optical axis 5
z(r)= P = +Z:Aﬁ-r2 +zAzi+1'|’"|2 : | 2 >
1+ \/l —(1+k)-(pr) = = p=p= JERT 18 | vertex curvature %
k= d—=y 7 E#L/ conic constant @

Technologische Moglichkeiten Technological possibilities

Dimensions

diameter 12mm-200mm

diameter tolerance +0.01mm =
=

thickness tolerance +0.025mm %

Surface form and tolerances (1ISO 10110; @ 546 nm) E

concave radius of curvature (local) >35mm o
=}

sagitta deviation (PV) <0.5fr (20.137 um)

irregularity (PV) <0.5fr (20.137 um)

rotational invariant irregularity (PV) <0.2fr (20.055 um)

RMSi <0.1fr (20.025 um)

centration (tilt angle between surfaces) < larcmin —

cleanliness / imperfections 3x0.04 (S/D:10/5) g

i ("]

Materials S

- all fused silica types (Corning, Heraeus, Nikon, Ohara) o

- optical glasses (CDGM, Hoya, Nikon, Ohara, Schott, ...) 3
(%]

Metrology

- tactile 2D measurement

- 2D/3D profilometry via white light interferometry

- interferometric wavefront measurement (632.8 nm)
>
n
[a)
1]
w
7]
o
=3
M
(7]
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tooling wheel

tool radius

untreatable area

asphere

Guideline for asphere design

Preliminary considerations

Even though many different glass types can be manufactured to
aspheres, it is recommended to confine this selection onto a few
standards whenever possible. All fused silica types are always a good
choice. Recommended optical glasses have a Knoop hardness around
600 and low chemical responsiveness (e.g. Schott N-BK7 or N-SF11).
Different hardness and chemical susceptibility increase production
costs because of the need of alternative polishing agents or elaborate
handling.

Further significant factors for economic asphere design are the lens
diameter and surface tolerances. With increasing diameter, the
surface to be processed increases. But in comparison to spherical lens
production, the surface of aspheres cannot be treated with large-area
tools. Furthermore asphere production is more complex and is tied to a
close interaction between metrology and production machines. Strict
tolerances lead to raised cost as in some circumstances individual
production steps have to be repeated to fulfill the demanded require-
ments.

Limitation of local surface curvature

The misinformation, that inflection points in asphere surface forms
cannot be manufactured, is still existent. But the real limitation
behind are production tools: During asphere manufacturing, wheel
based tools are used at many steps. Their spatial extend — in other
words their minimal radius — limit the minimal possible local surface
curvature. At Sill Optics, the smallest tool radius is 25 mm, thus all
local concave surface curvatures should not be smaller than 35 mm.
Otherwise manufacturing these areas is not possible. Inflection points
(where the surface curvature switches from convex to concave or vice
versa) on the other hand often lead to the described problem, thus are
a first indicator.
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deviation from
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JEEREL X
Aspheres

Aspherical parameters

“Use as few aspherical parameters as possible, but as many as
necessary” — This sentence reflects an important baseline in asphere
design. A lot of parameters do not only complicate finding a good
solution for optimizing algorithms and increase the risk for errors
during documentation and production, but could also lead to very
strong surface slopes towards the edges. This might even get worse,
when an oversize of the diameter is necessary for production.

Additionally note, that the conic constant and the fourth order
parameter are not independent of each other, which could impede
with optimizing when both are set as variables at the same time.
Likewise, the second order parameter is linked to the vertex radius. The
second order parameter is therefore barely used.

Edge thickness and oversize

As mentioned before, aspheres are typically developed with
4mm -6 mm oversize in diameter: Production steps are facilitated as
the tools are allowed to process the surface evenly beyond the final
diameter. Surface from errors towards the edges are therefore avoided.

Furthermore, an edge thickness of at least 2mm-3mm is recom-
mended: First, a significant edge thickness eases handling of the lens
and second, splitting of glass at the edge during manufacturing is
diminished.

Tolerancing via slope error

For high requirements for the aspherical surface, tolerancing form
deviation and irregularity might not be enough. In comparison
to spheres, aspheres cannot be manufactured with large-area
tools, which could result in local surface errors/deviations. To
handle these errors, an additional specification of the surface slope
tolerance is recommended. It is typically given as Az(slope tolerance/
integration length/sampling step size). Depending on the integration
length, it can be used as indicator for the acceptable mid-spacial or
high-spacial frequency errors.

...................... b | e

N_T

1 >

sampling step size
integration length
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A Precision aspheric lenses, mounted - fused silica C:
(7] OPTICS
-
©
@
= Sill Opticstt(FY D> AT ($REHT )DIFKEL > XDS1 > F v T2 8% <ImDOHfix
Th THEOFEY. AUX— 32 EEXORARTITERNZIZITD LS., HEY X
@36mm. 41mmBEIU5emmD3fEEZCHR LU TEI. Ficesth, J71/\—L—
H—OfZRTE. BMRERXORCIDERONAFIL A MEEIDHEL O XDAFER
NOESMR D ENFEETT.
(7))
-
()]
©
=
1]
Q.
X
[N}
g M 1030-1090 nm
8 Artikelnummer Brennweite AuBen-@ freier-0 Mittendicke Arbeitsabstand
part number focal length housing-0 clear-0 center thickness working distance
[mm] [mm] [mm] [mm] [mm]
S6ASS8420/328 @ 20.0 36.0 23.0 20.5 10.7
S6ASS8430/328 @ 30.0 36.0 28.0 20.5 18.8
S6ASS8440/328 @ 40.0 36.0 28.0 20.5 28.5
S6ASS8450/328 @ 50.0 36.0 28.0 20.5 389
[7,) S6ASS8460/328 @ 60.0 36.0 28.0 20.5 50.1
% S6ASS7480/328 @ 80.0 41.0 37.0 15.0 713
N S6ASS8481/328 @ 80.0 36.0 28.0 20.5 69.6
% S6ASS7580/328 @ 80.9 56.0 50.0 20.0 70.0
< S6ASS7410/328 @ 100.0 41.0 37.0 15.0 91.7
S6ASS7510/328 @ 100.0 56.0 50.0 20.0 89.0
S6ASS8411/328 @ 100.0 36.0 28.0 20.5 90.0
S6ASS7412/328 @ 120.0 41.0 37.0 15.0 11.9
S6ASS7512/328 @ 120.0 56.0 50.0 20.0 108.6
S6ASS8413/328 @ 120.0 36.0 28.0 20.5 110.3
S6ASS7415/328 @ 150.0 41.0 37.0 15.0 142.2
S6ASS7515/328 @ 150.0 56.0 50.0 20.0 142.2
g S6ASS8416/328 @ 150.0 36.0 28.0 20.5 140.6
— S6ASS7420/328 @ 200.0 41.0 37.0 15.0 192.5
g S6ASS7520/328 @ 200.1 56.0 50.0 20.0 193.5
& @56A5574ZS/328 [ ] 250.1 41.0 37.0 15.0 242.0
E NEW)S6ASS7540/328 @ 400.0 56.0 50.0 183 3935
-
(7))
S
(]
b
7
>
w
(7))
c
(J]
|
(7))
v
=
(]
v
7]
8 Legende / Explanation: @ KP & UKP tauglich / SP & USP useable ! Lieferzeit auf Anfrage / Time of delivery on request
(%)
<<
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HERCHITDIEKEL > XDOBE(JBEML TVET . IEKEL > X(E, FCEMAOHRZ 7
BIDNFERODFERZHM LESERZENTEEY, SHRESY —XDIFKEORE 2
0.05um RMSiFK#E T,
FRIRPRIR EDI RS AHIGEE D TENDFIDT, SEEELIZE0,
v o)
(1]
3
m
X
©
M 1030-1090nm &
Artikelnummer Brennweite Linsen-@ Mittendicke Arbeitsabstand %
part number focal length lens-0 center thickness working distance «
[mm] [mm] [mm] [mm]
S1ADX0220/328 @ 200 25.0 132 133
S1ADX0230/328 @ 30.0 30.0 16.0 209
S1ADX0240/328 @ 40.0 30.0 15.0 313
S1ADX0250/328 @ 50.0 30.0 13.7 421
S1ADX0260/328 @ 60.0 30.0 13 535
@SMDXONOBZS [} 7.8 38.1 11.0 63.6 >
S1ADX0380/328 @ 80.0 38.1 120 731 %
S1ADX0381/328 @ 80.0 30.0 120 731 ¢=D-
S1ADX0580/328 @ 80.9 52.0 17.8 70.4 a
S1ADX0310/328 @ 100.0 38.1 11.0 93.7 L]
S1ADX0311/328 @ 100.0 30.0 11.0 93.7
S1ADX0510/328 @ 100.0 52.0 17.5 89.8
STADX0312/328 @ 120.0 38.1 10.3 114.0
S1ADX0313/328 @ 120.0 30.0 10.3 114.0
S1ADX0512/328 @ 120.0 52.0 18.0 109.6
S1ADX0315/328 @ 150.0 38.1 9.6 1444
STADX0316/328 @ 150.0 30.0 9.6 144.4
S1ADX0515/328 @ 150.0 52.0 11.0 143.5 :|
S1ADX0320/328 @ 200.0 38.1 89 194.8 %
S1ADX0520/328 @ 200.1 52.0 89 195.0 ©
NEWIS1ADX0325/328 @ 250.1 38.1 8.9 245.2 g
@SMDXOBOBZS ([ ] 300.0 30.0 9.0 2947 o
S1ADX0530/328 @ 300.0 52.0 9.0 294.6 =
S1ADX0540/328 @ 400.0 52.0 8.0 395.2
H420-480nm
Artikelnummer Brennweite Linsen-@ Mittendicke Arbeitsabstand
part number focal length lens-0 center thickness working distance
[mm] [mm] [mm] [mm]
NEW)S1ADX4350/373 @ 50.0 38.1 14.0 /.8 5
[@S1ADX4360/373 [ 60.0 38.1 120 529 a
@51AOX4370/373 [} 70.0 38.1 11.0 63.5 w
@S1ADX4380/373 [} 80.0 38.1 10.0 741 ﬁ
~*
3
©n
>
(a)]
[a)
1]
w0
w0
o
Legende / Explanation: @ KP & UKP tauglich / SP & USP useable ! Lieferzeit auf Anfrage / Time of delivery on request %
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window thickness

B Trapped lon lenses

Trapped (cold) ions are a research topic with increasing interest over
the last few years because of their possibility to store Qubits (quantum
bits) and the related use for quantum computers. Of course, it is not
only important to use them, but to know their behaviour in detail via
various basic experiments.

Sill Optics has designed lenses both, for just observation and obser-
vation combined with laser focusing for these experiments. Those
lenses are exceptional for their high NA and adjustment to specific
wavelengths (UV to IR). As the vacuum cryostats differ in dimension
(e.g. the window thickness) every lens has to be designed specifically
for the existing conditions.

Adaption for your window thickness is possible. We are also pleased to
develop lenses according to your requirements.

working
distance

] image plane
vacuum
stop
image
| gt PP —_— .. B of the
trapped ion
image distance
_l Y
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g
M 589.6+1064nm a
Artikelnummer Wellenldnge Material Brennweite NA fit max. ObjektgroBe VergrdBerung Dicke Fenster Material Fenster  Arbeitsabstand (7]
part number wavelength material focal length NA f# max. FOV magnification thickness window  material window  working distance
@590nm @1064nm

[nm] [nm] [mm] [mm] [mm]  [mm] [mm] [mm]

[ﬂE@%ASSZMZ/OSl 590 1064 optical glass 40.0 0.4 14 0.71 infinity  infinity 6.0 fused silica 50.7

W395+729nm

Artikelnummer Wellenlédnge Material Brennweite NA fit max. ObjektgroBe VergroBRerung Dicke Fenster Material Fenster ~ Arbeitsabstand g
part number wavelength material focal length NA f# max. FOV magnification thickness window  material window  working distance Q
@395nm @729nm 3
[nm] [nm] [mm] [mm] [mm]  [mm] [mm] [mm] rxn
[:WJ%ASSZZM 395 729 optical glass 66.9 0.3 17 0.2 20.0 20.0 6.0 fused silica 55.7 g
@E}S6ASSZZ41/04S 395 729 optical glass 66.9 03 18 0.19 20.0 20.0 6.0 fused silica 55.7 :Q,_
o
M494+671nm v
Artikelnummer Wellenldnge Material Brennweite NA f# max. ObjektgroBe VergroBerung Dicke Fenster Material Fenster ~ Arbeitsabstand
part number wavelength material focal length NA f# max. FOV magnification thickness window  material window  working distance
@494nm @671nm
[nm] [nm] [mm] [mm] [mm] [mm] [mm] [mm]
@E@%ASSZZM 494 671 optical glass 22,0 0.5 1.0 0.08 infinity  infinity invacuum 1.6
H369+493nm a
Artikelnummer Wellenlange Material Brennweite NA fi# max. ObjektgroBe VergroBRerung Dicke Fenster Material Fenster  Arbeitsabstand -g_
part number wavelength material focal length NA f# max. FOV magnification thickness window  material window  working distance 2
@369nm @493 nm o
[nm] [nm] [mm] [mm] [mm]  [mm] [mm] [mm]
(NEW)S6AS52247 369 493 fused silica 50.1 0.2 25 0.95 8.0 78.0 20 sapphire 494
W397+422nm
Artikelnummer Wellenlédnge Material Brennweite NA fit max. ObjektgroBe VergroBRerung Dicke Fenster Material Fenster ~ Arbeitsabstand
part number wavelength material focal length NA f# max. FOV magnification thickness window  material window  working distance
@397nm @422nm
[nm] [nm] [mm] [mm] [mm]  [mm] [mm] [mm] —
[@\lj\%ASSZZSS 397 422 optical glass 448 0.4 11 0.28 10.0 10.0 19.1 N-BK7 623 o
@E@%ASSZZSS/O% 397 422 optical glass 455 0.4 12 0.29 10.0 10.0 6.3 fused silica 60.5 g
8
H313+397nm 5
Artikelnummer Wellenldnge Material Brennweite NA f# max. ObjektgroBe VergroBerung Dicke Fenster Material Fenster  Arbeitsabstand >
part number wavelength material focal length NA f# max. FOV magnification thickness window  material window  working distance
@313nm @397 nm
[nm] [nm] [mm] [mm] [mm] [mm] [mm] [mm]
[@@%ASSZMS 313 397 fused silica 49.0 03 16 0.27 15.0 145.0 3.0 fused silica 46.5
@E@S6ASSZZ47/389 313 397 fused silica 49.0 0.2 25 0.95 82 79.0 2.0 sapphire 482
-
(1]
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Legende / Explanation: @ KP & UKP tauglich / SP & USP useable ! Lieferzeit auf Anfrage / Time of delivery on request %
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Trapped lon lenses
OPTICS
M 1030-1090 nm
Artikelnummer Wellenlange Material Brennweite NA f#  max. ObjektgroBe VergroBerung Dicke Fenster Material Fenster  Arbeitsabstand
part number wavelength material focal length NA f# max. FOV magnification thickness window  material window  working distance
[nm] [mm] [mm] [mm] [mm] [mm]
@SGASSZZB/ 126 1064 optical glass 40.5 0.4 14 0.71 infinity 6.0 fused silica 50.7
H422nm
Artikelnummer Wellenlange Material Brennweite NA f#  max. ObjektgroBe VergroBerung Dicke Fenster Material Fenster  Arbeitsabstand
part number wavelength material focal length NA f# max. FOV magnification thickness window  material window  working distance
[nm] [mm] [mm] [mm] [mm] [mm]
@SGASSZZSG 422 fused silica 449 0.4 12 0.27 10.0 19.1 N-BK7 63.8
NEW]S6ASS2255 422 fused silica 45.0 0.4 12 0.27 10.0 19.1 fused silica 63.4
H370nm
Artikelnummer Wellenldnge Material Brennweite NA f# max. ObjektgroBe VergroBerung Dicke Fenster Material Fenster  Arbeitsabstand
part number wavelength material focal length NA f# max. FOV magnification thickness window  material window  working distance
[nm] [mm] [mm] [mm] [mm] [mm]
@SGASSBM 370 optical glass 821 0.2 21 0.2 6.0 6.0 fused silica 557
H369nm
Artikelnummer Wellenldnge Material Brennweite NA f# max. ObjektgroBe VergroBRerung Dicke Fenster Material Fenster  Arbeitsabstand
part number wavelength material focal length NA f# max. FOV magnification thickness window  material window  working distance
[nm] [mm] [mm] [mm] [mm] [mm]
'@SGASSZMS 369 fused silica 40.0 04 13 035 infinity 8.0 fused silica 393
@%ASSZZ% 369 fused silica 4.2 04 13 0.36 infinity 43 fused silica 387

Legende / Explanation: @ KP & UKP tauglich / SP & USP useable ! Lieferzeit auf Anfrage / Time of delivery on request
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B Lens systems

Multi-element lens systems minimize the imaging errors of single
lenses and provide precision focusing for non-scanning applications.
You have to distinguish between monochromatic and achromatic
systems.

Monochromatic systems are only corrected for a specific wavelength.
So they are most suitable for laser applications. Especially fused silica
lenses in air-spaced design are preferably chosen for collimation or
focusing of high power laser.

We offer mounted air spaced multi element systems in fused silica and
optical glass.

Achromatic systems have to consist of lenses with different glass types
and dispersions. Only a matched combination allows the correction
of the chromatic error especially in the visible range. Usually compo-
nents are cemented. That leads to a reduced damage threshold of the
achromatic system, which limits the use of laser with average powers
of less than 50 W.
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g u Airspaced-focusing lenses , mounted - fused silica ';_i
OPTICS m

&
o
M 1030-1090nm 2
Artikelnummer Brennweite freier-0 AuBen-@ Lange Arbeitsabstand Anzahl Linsen 3
part number focal length clear-g housing-0 length working distance number of lenses
[mm] [mm] [mm] [mm] [mm]

S6ASS2020/328 @ 25.1 12.5 25.0 13.5 19.8 3

S6ASS2550/328 49.7 23.0 30.0 9.8 48.4 2

S6ASS2560/328 59.9 23.0 30.0 225 57.5 2

S6ASS2060/328 @ 63.9 34.0 40.0 320 49.3 3

S6ASS5080/328 79.6 48.0 54.0 36.0 60.2 3 o)

S6ASS1093/328 @ 100.6 42.0 48.0 22.0 86.1 2 8

S6ASS6101/328 @ 100.6 50.0 56.0 225 86.3 2 3

S6ASS5120/328 @ 128.7 40.0 48.0 20.0 110.8 2 I'xﬂ

S6ASS5151/328 148.9 48.0 54.0 43.0 152.3 2 -8

S6ASS5152/328 @ 153.4 68.0 75.0 34.0 129.2 2 >

S6ASS5201/328 @ 200.1 68.0 75.0 23.0 186.2 2 %

S6ASS6200/328 @ 200.9 48.0 54.0 15.0 193.2 2 G

S6ASS2250/328 @ 249.8 50.0 54.0 20.0 2475 2

W515-545nm
Artikelnummer Brennweite freier-0 AuBen-@ Lange Arbeitsabstand Anzahl Linsen
part number focal length clear-g housing-0 length working distance number of lenses
[mm] [mm] [mm] [mm] [mm]

S6ASS2020/292 @ 245 12,5 25.0 13.5 19.3 3 a

S6ASS2550/292 493 23.0 30.0 20.0 45.7 2 ©

S6ASS2560/292 @ 58.4 23.0 30.0 245 51.8 2 g

S6ASS2060/292 @ 62.4 340 40.0 320 479 3 3

S6ASS5300/292 @ 99.7 20.0 41.0 16.0 86.7 3 v

S6ASS6151/292 @ 146.3 50.0 56.0 20.0 135.0 2

S6ASS5370/292 @ 174.5 35.0 41.0 24.0 1741 2

S6ASS6200/292 @ 196.1 48.0 54.0 15.0 188.5 2

H355nm
Artikelnummer Brennweite freier-0 AuBen-@ Lange Arbeitsabstand Anzahl Linsen
part number focal length clear-0 housing-0 length working distance number of lenses
[mm] [mm] [mm] [mm] [mm] 5

S6ASS2020/075 @ 254 12,5 25.0 17.0 17.9 3 ©

S6ASS2550/075 48.2 23.0 30.0 20.0 43.5 2 g

S6ASS2060/075 @ 60.0 34.0 40.0 30.0 46.5 3 E

S6ASS5185/075 @ 86.4 31.0 40.0 15.0 71.6 2 g

S6ASS5120/075 @ 14.4 40.0 48.0 20.0 104.4 2

M 266nm
Artikelnummer Brennweite freier-0 AuBen-@ Lange Arbeitsabstand Anzahl Linsen
part number focal length clear-0 housing-0 length working distance number of lenses
[mm] [mm] [mm] [mm] [mm]

S6ASS2020/199 @ 240 12,5 25.0 17.0 17.1 3 -

S6ASS2550/199 443 23.0 30.0 9.8 40.4 2 m

S6ASS2060/199 @ 57.3 34.0 40.0 30.0 439 3 a

S6ASS5185/199 @ 81.9 35.0 40.0 15.0 734 2 J.<h

S6ASS5120/199 @ 109.0 40.0 48.0 20.0 99.1 2 %

=
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§ Airspaced-focusing lenses, mounted - optical glass g u

(7] OPTIC

-

S

v

= M 1064nm

Th Artikelnummer Brennweite freier-0 Auflen-0 Lange Arbeitsabstand Anzahl Linsen

part number focal length clear-0 housing-0 length working distance number of lenses
[mm] [mm] [mm] [mm] [mm]

S6ASS1030/126 30.0 14.0 20.0 11.0 25.1 2
S6AS51035/126 35.0 16.0 20.0 11.0 30.8 2
S6ASS0065/126 40.0 26.0 28.0 22.5 31.6 3
S6ASS0063/126 40.1 210 23.0 14.0 304 2

ﬂ S6ASS0030/126 50.1 235 35.0 34.0 27.4 3

% S6ASS0159/126 56.0 35.0 41.0 26.5 4.7 3

= S6ASS5060/126 59.9 48.0 54.0 36.0 4.5 3

a S6ASS0064/126 60.0 26.0 28.0 22.5 54.6 2

|_|>j S6ASS0074/126 60.0 21.0 23.0 14.0 53.7 2

E S6ASS0311/126 70.9 26.0 28.0 225 65.4 2

8 S6ASS0177/126 76.7 35.0 41.0 240 64.2 3

o S6ASS6001/126 789 48.0 54.0 36.0 67.0 3
S6ASS0078/126 853 255 28.0 22.5 79.9 2
S6ASS0115/126 90.0 35.0 41.0 320 89.1 3
S6ASS0098/126 121.6 35.0 41.0 24.0 110.8 3
S6ASS0066/126 162.2 35.0 41.0 22.0 1533 2

H532nm

a Artikelnummer Brennweite freier-0 AuBen-@ Lange Arbeitsabstand Anzahl Linsen

’5 part number focal length clear-0 housing-0 length working distance number of lenses

-g- [mm] [mm] [mm] [mm] [mm]

v S6ASS1030/121 29.8 14.0 20.0 11.0 25.0 2

< S6ASS6001/121 76.1 48.0 54.0 36.0 63.9 3
S6ASS0177/121 76.6 35.0 41.0 24.0 64.0 3
S6ASS5340/121 88.9 31.0 41.0 21.8 64.4 2
S6ASS0115/121 89.4 35.0 41.0 320 88.7 3
S6ASS5320/121 @ 1145 31.0 41.0 15.5 105.8 2
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=~ . . 1
C: D Achromatic doublets, cemented - optical glass |
OPTICS m
-
Q
-
g
M 1064nm $
Artikelnummer Brennweite Linsen-@ Mittendicke 7]
part number focal length lens-@ center thickness
[mm] [mm] [mm]
S1LA00103/126 25.0 12.5 55
S1LA00063/126 50.0 25.0 9.1
S1LA00079/126 50.0 20.0 6.9
S1LA00025/126 60.0 30.0 12,5
S1LA00071/126 60.0 254 9.5 o)
S1LA00075/126 60.0 18.0 6.0 8
S1LA00705/126 75.0 25.0 7.0 3
S1LA00028/126 80.0 315 1.2 I'><I1
S1LA00054/126 80.0 18.0 52 '8
STLA00067/126 80.0 50.0 20.2 >
S1LA00080/126 80.0 25.0 8.2 %
S1LA00115/126 90.0 30.0 1.0 3
S1LA00026/126 100.0 30.0 17.5
STLA00066/126 100.0 50.0 17.5
S1LA00072/126 100.0 254 72
S1LA00029/126 120.0 315 94
S1LA00065/126 120.0 50.0 15.6
S1LA00073/126 120.0 254 72
S1LA00061/126 160.0 50.0 135 >
S1LA00070/126 160.0 31.5 8.6 -8
S1LA00069/126 190.0 50.0 13.6 g
S1LA00098/126 200.0 50.0 12.6 3
S1LA00068/126 300.0 50.0 12.0 2
S1LA00101/126 310.0 80.0 18.5
HVIS+1064 nm
Artikelnummer Brennweite Linsen-@ Mittendicke
part number focal length lens-0 center thickness
[mm] [mm] [mm]
S1LA00099/083 190.0 75.0 25.0
-]
-
Q)
©
©
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M Accessories

Mounted protective windows

Some of our scan optics do not have protective windows as a standard.
For these types, we recommend our mounted protective windows for
the protection of the front lens.

Adjustable mount

The adjustment of optical components into a laser beam is often a
challenge. Many commercial holders realize tilt or an axial offset by
a fine adjustment only. The holder of Sill Optics realizes both: a tilt
(+/-0.5°) and a lateral shift (in X and Y of +/- 1.5mm) in one mecha-
nical component.

This developed holder has an additional remarkable advantage: It
tilts the optical system in reference to the optical and not in terms of
a lateral shifted axis. Therefore it is not necessary to track the lateral
components while angular adjustment. The holder can be mounted in
two positions (0 ° and 45 °) or can or can be integrated directly into a
mechanical holder without the base, too.

Telephoto lenses

These lenses are designed for observing the process by a camera
system through the scan lens. The field of view is defined by the ratio of
the focal lengths of the scan lens and of the camera lens. An integrated
illumination system through the camera lens is recommended, which
concentrates the light exactly onto the required field of view.

Special accessories are available on request.
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oOPTICS m
~+
Q
=
g
H Schutzglasvorsatz / mounted protective window 1064 nm o
Artikelnummer passend zu Befestigungs-0 freier-0 max. AuBSen-@ Lange 7]
part number for mounting-0 clear-g max. outside-@ length
[mm] [mm] [mm] [mm]
S4SET0420/126 S4LFT0420/126 136.0 120.0 146.0 225
S4SET0508/126 S4LFT0508/126 127.0 120.0 146.0 225
S4SET0635/126 SALFT0635/126 133.0 120.0 146.0 225
M Schutzglasvorsatz / mounted protective window 808 - 980 nm g
Artikelnummer passend zu Befestigungs-0 freier-0 max. AuBSen- Lange [Y)
part number for mounting-0 clear-0 max. outside-@ length 3
[mm] [mm] [mm] [mm] r><I1
S4SET0420/094 S4LFT0420/094 136.0 120.0 146.0 225 -8
S4SET0635/094 S4LFT0635/094 133.0 120.0 146.0 225 g-
o)
M Schutzglasvorsatz / mounted protective window 532 nm )
Artikelnummer passend zu Befestigungs-0 freier-0 max. AuBRen-0 Lange
part number for mounting-0 clear-g max. outside-0/ length
[mm] [mm] [mm] [mm]
S4SET1094/121 S4LFT1094/121 M79x0.75 73.0 85.0 1n5
S4SET0508/121 S4LFT0508/121 127.0 120.0 146.0 225
H Schutzglasvorsatz / mounted protective window 355 nm a
Artikelnummer passend zu Befestigungs-@ freier-0 max. AuBen-g Linge -g_
part number for mounting-0 clear-0 max. outside-0 length 2
[mm] [mm] [mm] [mm] o
S4SET5256/075 S4LFT5256/075 138.0 128.0 144.0 225
-
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(7] OPTICS
-
S
v
'-E. M Schutzglas / protective window 1850-1980 nm
[ Artikelnummer Wellenlange Material 0 Dicke
part number wavelength material /] thickness
[nm] [mm] [mm]
S4LPG3102/159' 1850- 1980 fused silica 50.0 15
S4LPG2250/159" 1850-1980 fused silica 96.0 4.0
SALPG4160/159' 1850- 1980 fused silica 115.0 3.0
S4LPG2175/159' 1850- 1980 fused silica 140.0 40
a 'fiir Wellenlédnge 1850-1980 nm - bei Verwendung der Sonderoptiken zum SchweiBen von Kunststoffen, kann das Patent EP 1098 751 B1 der Firma Lisa Laser products OHG Fuhrberg & Teichmann, Kaltenberg-Lindau, verletzt
% werden / for wavelength 1850-1980 nm - when using special optics for welding of plastics, the patent EP 1098 751 B1 owned by Lisa laser products OHG Fuhrberg & Teichmann, Kaltenburg-Lindau, may be fringed
% B Schutzglas / protective window 1550 nm
% Artikelnummer Wellenlange Material [/} Dicke
L part number wavelength material [/ thickness
g [nm] [mm] [mm]
g S4LPG3102/008 1550 fused silica 50.0 15
SA4LPG3100/008 1550 fused silica 73.0 15
S4LPG0005/008 1550 N-BK7 75.0 16
S4LPG2250/008 1550 fused silica 96.0 40
SALPG4160/008 1550 fused silica 115.0 3.0
S4LPG2175/008 1550 fused silica 140.0 4.0
- H Schutzglas / protective window 1000-1100 nm
q:_) Artikelnummer Wellenlange Material 0 Dicke
-CIC.) part number wavelength material [/ thickness
% [nm] [mm] [mm]
< SALPG0005/450 1000- 1100 N-BK7 75.0 1.6
M Schutzglas / protective window 1030-1090 nm
Artikelnummer Wellenlange Material 0 Dicke
part number wavelength material [/ thickness
[nm] [mm] [mm]
SALPG4056/328 1030- 1090 fused silica 420 2.0
S4LPG3102/328 1030- 1090 fused silica 50.0 15
c SA4LPG3105/328 1030- 1090 fused silica 51.0 15
= SA4LPG0394/328 1030- 1090 fused silica 56.0 15
8 S4LPG3100/328 1030- 1090 fused silica 73.0 15
& S4LPG0082/328 1030- 1090 fused silica 82.0 10.0
© SA4LPG0800/328 1030- 1090 fused silica 85.0 40
= SALPG2250/328 1030- 1090 fused silica 96.0 40
SALPG4160/328 1030- 1090 fused silica 115.0 3.0
S4LPG0440/328 1030- 1090 fused silica 130.0 40
S4LPG2175/328 1030- 1090 fused silica 140.0 40
SA4LPG1118/328 1030- 1090 fused silica 186.0 6.0
S4LPG1200/328 1030- 1090 fused silica 200.0 6.0
v H Schutzglas / protective window 900-1070 nm
QE) Artikelnummer Wellenlange Material 0 Dicke
7 part number wavelength material [/ thickness
u>)‘ [nm] [mm] [mm]
2 SALPG0082/449 900-1070 fused silica 82.0 10.0
2 SALPG2250/449 900-1070 fused silica 96.0 40
SALPG4160/449 900-1070 fused silica 115.0 3.0
SALPG0440/449 900-1070 fused silica 130.0 40
SALPG2175/449 900-1070 fused silica 140.0 40

H Schutzglas / protective window 532 + 1064 nm

Artikelnummer Wellenlange Material 0 Dicke
part number wavelength material [/ thickness
[nm] [mm] [mm]
SALPG0090/081 532+1064 N-BK7 96.0 3.0
S4LPG0300/081 532+ 1064 N-BK7 123.0 4.0
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OPTICS m

&
o
M Schutzglas / protective window 355 + 1064 nm o
Artikelnummer Wellenlange Material 0 Dicke a
part number wavelength material (/] thickness
[nm] [mm] [mm]
S4LPG4160/387 35541064 fused silica 115.0 3.0
H Schutzglas / protective window 1064 nm
Artikelnummer Wellenlange Material 0 Dicke
part number wavelength material [/ thickness g
[nm] [mm] [mm] Q

S4LPG4056/126 1064 fused silica 42.0 2.0 3

S4LPG0116/126 1064 N-BK7 44.0 2.0 I'><I'I

S4LPG0001/126 1064 N-BK7 45.0 2.0 -8

S4LPG0105/126 1064 N-BK7 51.5 1.6 >

S4LPG0004/126 1064 N-BK7 65.0 1.6 %

S4LPG0005/126 1064 N-BK7 75.0 1.6 a

S4LPG0003/126 1064 N-BK7 82.0 3.0

S4LPG1080/126 1064 N-BK7 93.0 3.0

S4LPG0090/126 1064 N-BK7 96.0 3.0

S4LPG0250/126 1064 N-BK7 96.0 4.0

S4LPG6100/126 1064 N-BK7 105.0 3.0

S4LPG0300/126 1064 N-BK7 123.0 4.0

S4LPG2175/126 1064 fused silica 140.0 4.0 a

S4LPG0220/126 1064 N-BK7 220.0 5.0 ©

=2
(1]
M Schutzglas / protective window 808 -980 nm P
Artikelnummer Wellenldnge Material 0 Dicke @
part number wavelength material (/] thickness
[nm] [mm] [mm]

S4LPG0057/094 808-980 N-BK7 37.0 1.5

S4LPG0394/094 808-980 fused silica 56.0 1.5

S4LPG0004/094 808-980 N-BK7 65.0 1.6

S4LPG0005/094 808-980 N-BK7 75.0 1.6

S4LPG1080/094 808-980 N-BK7 93.0 3.0

S4LPG0090/094 808-980 N-BK7 96.0 3.0 5

S4LPG2250/094 808-980 fused silica 96.0 4.0 ©

S4LPG4160/094 808-980 fused silica 115.0 3.0 -8

S4LPG0300/094 808-980 N-BK7 123.0 4.0 E

S4LPG0440/094 808-980 fused silica 130.0 4.0 g

S4LPG2175/094 808-980 fused silica 140.0 4.0

M Schutzglas / protective window 400-550 nm

Artikelnummer Wellenlange Material 0 Dicke
part number wavelength material g thickness
[nm] [mm] [mm]
S4LPG0300/322 400-550 N-BK7 123.0 4.0 -
(1]
M Schutzglas / protective window 515 -545 nm @
Artikelnummer Wellenldnge Material 0 Dicke ~L<h
part number wavelength material g thickness !‘..
[nm] [mm] [mm] g
S4LPG4056/292 515-545 fused silica 42.0 2.0 L]
S4LPG3102/292 515-545 fused silica 50.0 1.5
S4LPG0394/292 515-545 fused silica 56.0 1.5
S4LPG3100/292 515-545 fused silica 73.0 1.5
S4LPG0005/292 515-545 N-BK7 75.0 1.6
S4LPG2250/292 515-545 fused silica 96.0 4.0
S4LPG4160/292 515-545 fused silica 115.0 3.0
S4LPG1118/292 515-545 fused silica 186.0 6.0
S4LPG1200/292 515-545 fused silica 200.0 6.0 >
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Accessories

H Schutzglas / protective window 532 nm

Artikelnummer Wellenlange Material 0 Dicke
part number wavelength material /] thickness
[nm] [mm] [mm]
SALPG0001/121 532 N-BK7 45.0 2.0
S4LPGO105/121 532 N-BK7 51.5 1.6
S4LPG0004/121 532 N-BK7 65.0 1.6
SA4LPG0005/121 532 N-BK7 75.0 1.6
S4LPG1081/121 532 N-BK7 93.0 3.0
S4LPG0090/121 532 N-BK7 96.0 3.0
SALPG0250/121 532 N-BK7 96.0 40
S4LPG0300/121 532 N-BK7 123.0 40
S4LPG0220/121 532 N-BK7 2200 5.0
M Schutzglas / protective window 420-480 nm
Artikelnummer Wellenlange Material 0 Dicke
part number wavelength material [/ thickness
[nm] [mm] [mm]
S4LPG2250/373 420-480 fused silica 96.0 40
S4LPG4160/373 420-480 fused silica 115.0 3.0
SALPG2175/373 420-480 fused silica 140.0 40
M Schutzglas / protective window 405 nm
Artikelnummer Wellenlange Material [/} Dicke
part number wavelength material [/] thickness
[nm] [mm] [mm]
SALPG3100/173 405 fused silica 73.0 15
S4LPG2250/173 405 fused silica 96.0 40
S4LPG6100/076 405 N-BK7 105.0 3.0
S4LPG4160/173 405 fused silica 15.0 3.0
H Schutzglas / protective window 355 nm
ArtikelInummer Wellenldnge Material [/} Dicke
part number wavelength material [/ thickness
[nm] [mm] [mm]
S4LPG4056/075 355 fused silica 420 20
S4LPG3102/075 355 fused silica 50.0 15
SA4LPG0394/075 355 fused silica 56.0 15
SA4LPG3100/075 355 fused silica 73.0 15
S4LPG0815/075 355 fused silica 86.0 20
S4LPG2250/075 355 fused silica 96.0 40
SALPG4160/075 355 fused silica 115.0 3.0
SA4LPG1200/075 355 fused silica 200.0 6.0
M Schutzglas / protective window 266 nm
Artikelnummer Wellenlange Material 0 Dicke
part number wavelength material [/ thickness
[nm] [mm] [mm]
S4LPG3100/199 266 fused silica 73.0 15
S4LPG4160/199 266 fused silica 15.0 3.0
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OPTICS m
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-
g
M Justierhalter / adjustable mount &
Artikelnummer Beschreibung Anschlussgewinde Abstand Grundplatte zu opt. Achse ©w
partnumber description thread distance between plate to optical axis
[mm]
S5SET0125 X, Y und Winkelverstellung; Strahlhthe bitte bei Anfrage vermerken / X, ¥ and angle adjustment; please mention your beam height C-mount 100.0
S5SET0150 X, Y und Winkelverstellung; Strahlhthe bitte bei Anfrage vermerken / X, ¥ and angle adjustment; please mention your beam height M60x0.75 100.0
B Adapter / adaptor
Artikelnummer Beschreibung Gesamtlange %
part number description total length g
[mm] m
SAME(3985 Adapter M39x1 auf M85x1 / adaptor M39x1 to M85x1 6.0 %
SAMEC5585 Adapter M55x1 auf M85x1 / adaptor M55x1 to M85x1 6.0 g
S6MEC0107 Adapter M30x1 auf C-mount / adaptor M30x1 to C-mount 10.0 o
S6MEC0127 Adapter M30x1 auf C-mount / adaptor M30x1 to C-mount 20.0 Q
S6MEC0134 Adapter M43x0,5 und C-mount / adaptor M43x0.5 to C-mount 10.0 v
S6MEC2530 Adapter C-mount auf M30x1 / adaptor C-mount to M30x1 40
S6MEC3133 Adapter 50,8 mm Durchmesser auf M60x0,75 / adaptor 50.8 mm diameter to M60x0.75 20.0
S6MEC5075 Adapter 49 mm Durchmesser auf M60x0,75 / adaptor 49 mm diameter to M60x0.75 20.0
M Teleobjektiv / telephoto lens 633 + 1064 nm
Artikelnummer Brennweite F/# max. Feldwinkel ~ max. Bilddiagonale max. Verzeichnung  max. AuBBen-0 Lange Beleuchtung Anschluss >
part number focal length max. fieldangle  max. image diameter max. distortion max. outside-0 length light source mount %)
[mm] [l [mm] [%] [mm] [mm] =
S5LPLO305 150.2 8.0 3.0 8.0 0.1 48.0+45.9 116.5 6 mm fiber coupling C-mount 2
S5LPL0305/CCS 150.2 8.0 3.0 8.0 0.1 48.0+43.7 113.9 8mm fiber coupling C-mount a
S5LPLO305/LED 150.2 8.0 3.0 8.0 0.1 48.0+49.3 113.9 with LED 627 nm C-mount
S5LPJ0305 150.3 8.0 3.0 8.0 0.1 48.0 106.3 - C-mount
S5VPJ0303 305.0 16.0 15 11.0 0.53 48.00x70.00 1183 (-Mount
S5LPJ0303 3053 16.0 15 11.0 0.3 48.0 118.5 C-mount
S5LPLO303 305.3 16.0 15 1.0 0.3 48.0+45.9 1284 6 mm fiber coupling C-mount
S5LPL0303/CCS 305.3 16.0 15 1.0 0.3 48.0+43.7 1284 8mm fiber coupling C-mount
S5LPL0303/LED 3053 16.0 1.5 11.0 0.3 48.0+60.4 128.4 with LED 627 nm C-mount
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Legende / Explanation: @ KP & UKP tauglich / SP & USP useable ! Lieferzeit auf Anfrage / Time of delivery on request
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Sill Optics GmbH & Co. KG
Johann-Hollfritsch-Str. 13
90530 Wendelstein
Germany

Tel: 4499129 9023-0

Fax: +49 9129 9023-23
info@silloptics.de
www.silloptics.de

125 jahre

OPT

AREESHEARF

TAIHEI BOEKI CO, LTD.

FRFEERR

T103-0023 FEREPPRXHAIGAH2-2-2
TEL 03-3270-4826 FAX 03-3245-1767
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