
PI Piezo movers (BPM3) 
performance 

Second proceedings 
with an interferometer 
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Mirror on interferometer head :  
 - interferometer error ? 
 
Mirror on surface plate : 
  - interferometer + ‘lab noise’ errors ? 
 
BPM3 – PI vertical movers – no power supply : 
 - interferometer + ‘lab noise’ + PI movers & BPM support mechanics errors. 
 
BPM3 – PI vertical movers – with power supply : at 0V (0% stroke) / 5V (50% stroke) / 10V (100% stroke) 
 - characterization of the stabilized position ? 
 
BPM3 – PI vertical movers – with power supply : at 5V (1,5s) / 5,001V (1,5s) alternatively 
 - minimum step ? 
 
Conclusion 
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Summary 
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Mirror on interferometer head 
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The green curv is obtained by difference 
between linearization of the relative move 
(black line) and relative move (blue curv). 
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Results with mirror on interferometer head 
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Nb hits : 370 
Average : 0,03 
Variance : 0,01 
Standard deviation : 0,08  
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Results with mirror on surface plate 
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Nb hits : 393 
Average : 0,05 
 



BPM3 – PI vertical movers installation 

Frédéric BOGARD – LAL/IN2P3/CNRS – Jan 25, 2013 PI piezo movers performance 2 

The experiment is done on the equipped base 
plate : movers ‘E’ ‘D’ and ‘C’ (from PI) and 
BPM3. 
The 3 movers are stimulated at the same time 
by the same input voltage. 
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BPM3 – PI vertical movers – no power supply 
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BPM3 – PI vertical movers – results with no power supply 
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Relative move (nm) 

Mirror on BPM3 - no excitation on PI movers 

Nb hits : 1003 
Average : 0,50 
Variance : 3,74 
Standard deviation : 1,93  
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Mirror on BPM3 - PI movers under 0 Volt – a record each 1,5s 
Nb hits : 785 
Average : 0,50 
Variance : 6,78 
Standard deviation : 2,60  
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BPM3 – PI vertical movers – results at 0V 
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Mirror on BPM3 - PI movers under 5 Volt – a record each 1,5s 

Nb hits : 1728 
Average : 0,49 
Variance : 9,44 
Standard deviation : 3,07  
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BPM3 – PI vertical movers – results at 5V 
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Mirror on BPM3 - PI movers - 10 Volt – a record each 1,5s 

Nb hits : 2485 
Average : 2,71 
Variance : 15,00 
Standard deviation : 3,87  
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BPM3 – PI vertical movers – results at 10V 
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BPM3 – PI vertical movers – 5V / 5.001V alternatively 
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The 3 movers are stimulated at 5V (1,5s) then at 5.001 V (1,5s) 
during this experiment. 
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Results at 5V/5.001V alternatively during 1,5s 
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Nb hits : 444 
Average : -13,85 
Variance : 16,10 
Standard deviation : 4,01  

Nb hits : 444 
Average : 14,17 
Variance : 20,42 
Standard deviation : 4,52  

13 



Mirror on interferometer head :  
 - no significant drift (average # 0,03nm) 
 
Mirror on surface plate : 
  - no significant drift (average # 0,05nm) 
 
BPM3 – PI vertical movers :  
  - no significant drift (average #0,5nm with no power supply, at 0V and 5V - max standard 
 deviation #3), 
 - little drift (average # 3nm at 10V - max standard deviation #4), 
 - resolution for 1 mV : #30 nm (max standard deviation #4). 
 
To be done, with 25m (?) extension cable : 
 - characterization of vertical Cedrat movers (BPM1&2 when received), 
 - characterization of lateral Cedrat mover (BPM1&2 when received), 
 - characterization of vertical PI movers (BPM3),  
 - characterization of lateral PI mover (BPM3). 
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Conclusion 
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Curve records : 
 - mirror on interferometer head,  
 - mirror on surface plate, 
 - BPM3 – PI vertical movers – no power supply, 
 - BPM3 – PI vertical movers – with power supply,  
  - 0V (0% stroke), 
  - 5V (50% stroke), 
  - 10V (100% stroke). 
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Appendices 
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Mirror on surface plate 

Frédéric BOGARD – LAL/IN2P3/CNRS – Jan 25, 2013 PI piezo movers performance 2 16 

Te
m

p
er

at
u

re
 (

°C
) 

22.8425

22.843

22.8435

22.844

22.8445

22.845

22.8455

-5

0

5

10

15

20

25

30

35

40

45

14:08:10 14:09:36 14:11:02 14:12:29 14:13:55 14:15:22 14:16:48

Rel move (nm)

Relative move linearization (nm)

Temp (°C)

Linear (Rel move (nm))

Time (hh:mm:ss) 

The green curv is obtained by difference 
between linearization of the relative move 
(black line) and relative move (blue curv). 
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BPM3 – PI vertical movers – 0V 
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BPM3 – PI vertical movers – 5V 
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The yellow curv is obtained 
by difference between 
linearization of the relative 
move (black line) and 
relative move (blue curv). 
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Detail from zone 1 
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3 linear zones can be isolated : 1, 2 & 3. 

BPM3 – PI vertical movers – 10V 
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The same operation is done 
on zones 1 and 3. 
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Detail from zone 2 
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