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number of sensor axes 3

signal stabili D: 20 mm 0.286 nm (20
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measurement modes displacement, vibrometry

sensor initialization fully automated, turnkey
digitalinterfaces AquadB, HSSL (real-time)
chassis 48.2X 26.5% 4.5 cm?
WelgNt LOKG
power supply 100/115/230V, 50..60 Hz
power consumption max. 100W
lasersource DFBlaser (classl)
laserpower BOWN
laser wavelength 1530 nm
wavelength stability 50 ppb

1) At 10mm working distance (WD), 5nm repeatability at 100 mm WD, in vacuum conditions.
2) upgrade option /SYNC.

Environmental compensation unit - ECU
The environmental compensation unit enables
sub-ppm accuracy in ambient conditions

Amm/107=0.4nm7EDF=H - -
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High resolution X-ray microscopy

When developing an X-ray microscope capable of nm resolution, careful
designis a must. Thermal and mechanical stability of the components and as-
semblies has to be followed throughout the process. The attoFPSensor shows
superior performance regarding its outstanding stability and its capability of
measuring sub-nm displacements and is therefore the ideal supplement for
the mechanical control of all components used in the described X-ray micro-
scope setup achieving a resolution in the order of 40 nm.

{ottocube opplicotion note SENDD, 2013)

Measured Long-Term Signal Stability

working distance [mm] 2o [nm]
20 0.286

. S0 0.530
100 1.035
Measured Short-Term Signal Stability
rEN——— working distance [mm] 2g [nm]
i 30 0.039

: N

Liomg-term FPS sigmal strkility o5 demomstroted on @

20mm long TRamum voum raference oovity. The omily

Time [hrs)

0 1 15 cooled o Sguid hebum temperature (-269 °C) &0 onder

Counts [norm. | to i ze thermal expansion,/contmction. 8% of ol
jpostiion mepsurement doto points be within 286pm, o3
measured ot 0 100K bondwtath over 12 hre. Short -term
dote are recorded af T0K: over 10 seconds.

\. J




Experiment

3DNLE Y THEZRED




-2e-006

“Be-006 —............o0]
e-005 N

-1.2e-005 I I I I I I

T [
"datalD34. txt" u 1n2—
datal034, txt™ u 1t

JU 1 txt" u I: 1

/‘I'\ ' w@%ﬁIij" Al cIZI') R
de-006 Ly it@)f‘tﬁ ﬁﬁ% 10\7 |:| -/$351_._ E%}L -
EI’JI EII:E"'E‘% | |

She-006 o N S S SO UNS SOOI

=52

0] 200 400 500 BOD 1000 1200 1400 1600

T(s)



JE1 E4400nm ({1,
=R (D

4e-008

Bl AR E D

RED1/4)To&|

E100nm ) B 25

RIE—FLGEDT)

"datal034. txe" u 20 (F2454-2%53

S1+S3-21

B . B B . |

-4e-008

-6e-008

-5e-008

400nm

-1.2e-007 l

-1.2e-005 -1e-005

-8e-006

S1

-Ge-006

-4e-006

-2e-006



FPSIZREE T iR X

: . 10 9 8 7 6 5
100 m Dynamic range: l 0 ?IO ].0 ]4|0_ 1/? 1‘10 Resolution Range
Merit s | A 1 pm 1000 mm
10m & -10° /
I'm & 1o Repeatability Bandwidth
0.1 nm 10 MHz
g, 100 mm =
5 10
& 10mm Soced
ee
1 mm K Accuracy P
_ : = 0. nm 10 m/s
100 pm
10 pm k< Sensor head
E E EE B E B § § § B compactness Multi-channel
E—~ 28 ~ 28 ~828 ~ 0.1 em’

Environment
UHV, cryogenic, ambient,
electric and magnetic fields, ionizing radiation

Precision
I

Fig. 1. Overview of range and precision of different position and
displacement sensors. The horizontally and vertically shaded area

classifies the presented Fabry-Perot interferometer, which uses Fig. 2. Specification map of the presented interferometer.
a quadrature detection scheme to achieve measurement ranges
up to 1 m.
P Thurner et al. 2015
Abstract

high magnetic fields and supports multichannel applications. The interferometer achieves a repeatahil-
ity 0f 0.44 nm(3s) at a working distance of 20 mm, a resolution of 1 pm, and an accuracyof 1 nm. © 2015
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Fig. 5. Comparison of two quadrature detection schemes applied to a low-finesse Fabry—Perot interferometer. The first scheme (top) uses
the filtered detector signal (I ) and the demodulated signal at the modulation frequency Q (I; ), whereas the second scheme (bottom) uses
the demodulated signals at the modulation frequencies 2 (I, ) and 2Q (I,,). (a) and (d) show the raw quadrature signals. (b) and (e) show the
corresponding Lissajous figure after normalization of the raw signals. The deviation from a circle (dashed line) results in periodic
nonlinearities, which are shown in (¢) and (e).

Il

nearities decrease. The high reproducibility of the
onlinearities enables their correction by means ol

a look-up table deposited in the position processor.

In this way, the accuracy of the interferometer can

be enhanced up to 1T nm.




T ks s

ARy YA X um
Effmm

i nm

ToA AV EL
7 FERE nm
RZEME nm
BIEME nm
J=F7"')T4 nm/FS
Y)Y Hz
HAIL Y Y mm

70@8mm
4

1440
0.35
0.001
0.286

2

10M
6-10

20

2

7008 71=Y)
1

1

200
5k
0.05-1.1



