
SmarAct corner cube

retro-reflectors

INTRODUCTION

Retro-reflectors can be used as target for PICOSCALE

measurements. They reflect light anti-parallel with

respect to the direction of incidence, whereas the ori-

entation of the reflector plays a minor role. Thus,

alignment of sensor heads to the target becomes very

easy: The measurement beam must only hit the retro-

reflector in the center and light will be reflected back

into the sensor head so that the PICOSCALE can track

the displacement. Furthermore, due to the very lim-

ited angular tolerance of a sensor head in combination

with a plane mirror, retro-reflectors are often the only

possibility to measure large angles. A photograph of

variants of retro-reflectors is shown in Figure 1.

Figure 1. Photograph of SmarAct’s retro-reflectors with a 10mm

diameter marble for size comparison.

NOTES

Retro-reflectors are an easy-to-use option when it

comes to setting up an experiment. However, they

may suffer a few limitations in measurement accuracy,

including

• Due to the refraction of the glass, there exists a

pointing error: The tip of the reflector appears

to be at a different point.

• The glass has a temperature-dependent refrac-

tive index so that the measurement may suffer

thermal drifts that need to be carefully compen-

sated for.

A more detailed treatment on measurement errors

when using retro-reflectors can be found in:

Harding, Kevin, ed. Handbook of optical dimensional

metrology. CRC Press, 2013.

SPECIFICATION

Tolerance to lateral shift

The maximum interference contrast is given if the

PICOSCALEmeasurement beam hits the center of the

retro-reflector. However, due to the non-zero beam

diameter, some portion of the light is still interfering

with the reference beam even if there are lateral shifts

of the retro-reflector with respect to the measurement

beam. Measurements with both retro-reflectors (3

and 10 mm diameter) have been performed using a

PS-SH-C03 sensor head. Lateral shifts in the order of

the beam radius (800µm, 1/e2) can be tolerated, cf.

Figure 2.
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Figure 2. PICOSCALE signal quality as function of the lateral

shift of the retro-reflectors (3mm and 10mm diameter) with

respect to the center of the measurement beam of a PS-SH-C03

sensor head.

Summary

Please find an overview on the specifications of our

retro-reflectors on the next page.
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SmarAct corner cube retro-reflectors

Table 1. Summary of specifications of the retro-reflectors. (n.s. = not specified)

Version 3mm 10mm

Type Corner-cube retro-reflector Corner-cube retro-reflector

Diameter D 3.0+0.1
−0.1mm 10+0.0

−0.1mm

Height h 3.5+0.5
−0.5mm 7.5+0.15

−0.15mm

Parallelism of input

and output beam
20′′ 5′′

Chamfer (roof edges) n.s. <0.1mm

Chamfer (other edges) n.s. <0.3mm

Blind spot diameter ≈ 340µm ≈ 280µm

Surfaces S1, S2, S3
silver coating (R>94%)

black overpaint

Ag/Cu coating

black overpaint

Surface S4
AR coating at 633

and 1550nm, R<0.5%

AR coating at

1550nm, R<0.25%

Surface S5
fine ground with

black overpaint

fine ground with

black overpaint

Clear aperture 85% 85%

Order code PS-ACC-TA-R-3-C PS-ACC-TA-R-10-C
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Contact

Germany

SmarAct Metrology

GmbH & Co. KG

Rohdenweg 4

D-26135 Oldenburg

Germany

T: +49 (0) 441 - 800879-0

Email: metrology@smaract.com

www.smaract.com

France

SmarAct GmbH

Schuette-Lanz-Strasse 9

26135 Oldenburg

Germany

T: +49 441 - 800 879 956

Email: info-fr@smaract.com

www.smaract.com

USA

SmarAct Inc.

2140 Shattuck Ave. Suite 302

Berkeley, CA 94704

United States of America

T: +1 415 - 766 9006

Email: info-us@smaract.com

www.smaract.com

China

Dynasense Photonics

6 Taiping Street

Xi Cheng District,

Beijing, China

T: +86 10 - 835 038 53

Email: info@dyna-sense.com

www.dyna-sense.com

Natsu Precision Tech

Room 515, Floor 5, Building 7,

No.18 East Qinghe Anning

Zhuang Road,

Haidian District

Beijing, China

T: +86 18 - 616 715 058

Email: chenye@nano-stage.com

www.nano-stage.com

Shanghai Kingway Optech

Co.Ltd

Room 1212, T1 Building

Zhonggeng Global Creative Center

Lane 166, Yuhong Road

Minhang District

Shanghai, China

Tel: +86 21 - 548 469 66

Email: sales@kingway-optech.com

www.kingway-optech.com

Japan

Physix Technology Inc.

Ichikawa-Business-Plaza

4-2-5 Minami-yawata,

Ichikawa-shi

272-0023 Chiba

Japan

T/F: +81 47 - 370 86 00

Email: info-jp@smaract.com

www.physix-tech.com

South Korea

SEUM Tronics

# 1109, 1, Gasan digital 1-ro

Geumcheon-gu

Seoul, 08594,

Korea

T: +82 2 - 868 10 02

Email: info-kr@smaract.com

www.seumtronics.com

Israel

Optics & Motion Ltd.

P.O.Box 6172

46150 Herzeliya

Israel

T: +972 9 - 950 60 74

Email: info-il@smaract.com

www.opticsmotion.com
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SmarAct Metrology GmbH & Co. KG develops sophisticated equipment to serve high accuracy positioning and

metrology applications in research and industry within fields such as optics, semiconductors and life sciences.

Our broad product portfolio – from miniaturized interferometers and optical encoders for displacement

measurements to powerful electrical nanoprobers for the characterization of smallest semiconductor technology

nodes – is completed by turnkey scanning microscopes which can be used in vacuum, cryogenic or other harsh

environments.

We maintain the complete production in house for a high level of customization so that we can always provide

you the optimal individual or OEM solution. We also offer feasibility studies, measurement services and

comprehensive support to accompany you along your projects.

Headquarters

SmarAct GmbH

Schuette-Lanz-Strasse 9

26135 Oldenburg

Germany

T: +49 441 - 800 879 0

Email: info-de@smaract.com

www.smaract.com

USA

SmarAct Inc.

2140 Shattuck Ave. Suite 302

Berkeley, CA 94704

United States of America

T: +1 415 - 766 9006

Email: info-us@smaract.com

www.smaract.com


