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Introduction 
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16mm F/2.8 Zeiss Distagon fisheye 



All sky camera Dwingeloo  
2015:10:11 - 22:43:48 UT - ISO1600 - 20 cycl/sec -  87” 

N 



Idea 

 A LC shutter can also chop fast, up to 1 kHz 

 This allows for precise velocity determination 

 And consequenty a accurate orbits 
 thus better semi major axis,  stream origin  

 GOAL:  
 Determination of fine detail in distribution of 

orbits. 
 Focus on large streams: PER, GEM, QUA 
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Sensitivity 
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Instrument 
Canon 1100D + 50mm/F2 (2.8) 
20x30˚FoV 

Chopper controller 
10-6 stab; 10-6 acc 

TC80N3 exposure 
controller 

LC-TEC chopper 
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radiant 
 

FoV 
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Results 

Sensitivity ~3x relative old photographic work 

Shower Location Lens Cycl/s Resolution 2nd cam # 
trails 

# double 
station 

Perseids 
2014 Bosnia 50/F2.8 50 – 200 

Hz 21” none 5 none 

Geminids 
2014 Netherlands 2x50/F2.8 200 Hz 21” + 17” video 17 13 

Perseids 
2015 Croatia 2x50/F2.8 200 – 300 

Hz 17” + 17” 12M + video 13 10 

Geminids 
2015 France 2x50/F2.8 200 Hz  17” + 17” CABERNET* 31 ? 
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200 Hz 



300 Hz 



Reduction 



FFT method 
 Compute dominant frequency 

Pxl X direction 

C
ou

nt
s  

Intensity profile 
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Frequency  

Frequency spectrum Fit 

Frequency  

FFT method 
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300 Hz 

Classical measurement 



December 14, 
2014, 00.22.44 UT, 
magnitude -2  

December 14, 2014, 
00.54.55 UT, 
magnitude +1  

December 13, 2014, 
23.40.26 UT, 
magnitude 0  
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Results 

30

35

40

V 
[k

m
/s

] 

30

35

40

V 
[k

m
/s

] 

30

35

40

65 70 75 80 85 90 95

V 
[k

m
/s

] 

Altitude [km] 

 

 
 

 

    
 

C Gem -2 
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A B C 

average V 
[km/s] 35,18 34,01 35,05 

𝜎𝜎 * [km/s] 0,32 0,63 0,41 

 Error [km/s] 0,005 0,008 0,004 
Accuracy** 

[km/s] 0.05 - 0.08 

Results 

* 6p moving average 
** estimated V_inf 
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Open questions 
 What is the distribution of velocities? 
 What is the relation between velocities 

and brightness? 
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Conclusions & next steps 
 Geminids: velocity is not constant as 

function of height 
 Wish for improve of sensitivity, lower noise 
 Upgrade cams 

Platescale 
 

Noise 
 

Sensitivity 
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