
PicoScale Environmental Module

INTRODUCTION

The Environmental Module (PS-EM) is an accessory

product for the PICOSCALE. It monitors the environ-

mental parameters such as temperature, relative hu-

midity, and air pressure. With these data the PICO-

SCALE controller is able to correct the recorded dis-

placement data for changes in the refractive index of

air and thus virtual drifts of the target mirror. In the

following the specifications of the three individual sen-

sors that are built into the Environmental Module are

given.

TEMPERATURE SENSOR

The temperature sensor is specified as shown in table

1.

Table 1. Specifications of temperature sensor.

Property Value Conditions

Accuracy 0.1 ◦C -5..50 ◦C

0.5 ◦C -40..125 ◦C

Resolution 0.01 ◦C

Long term drift 0.02 ◦C/year

RELATIVE HUMIDITY SENSOR

The relative humidity (RH) sensor is specified as shown

in table 2.

Table 2. Specifications of relative humidity (RH) sensor.

Property Value Conditions

Accuracy 1.8%RH 0..80%RH

Resolution 0.04%RH

Long term drift 0.25%RH/year

PRESSURE SENSOR

The pressure sensor is specified as shown in table 3.

Table 3. Specifications of pressure sensor.

Property Value Conditions

Accuracy 1.5mbar 25 ◦C,750mbar

Resolution 0.02mbar

Long term drift 1mbar/year

OVERALL ACCURACY

The overall accuracy of the refractive index calculation

is given by the uncertainties of the three sensors. It is

given by

∆n

n
= 4× 10−7 . (1)

Please note, that the environmental data can only be

measured at a single point along the optical path. Gra-

dients of the environmental parameters can have sig-

nificant influence on the accuracy of the displacement

data.
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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.
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