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MPAC 1997 STS-85)
ESEM
(Kitazawa et al.,1998). 

ESEM Dust Collectors on STS-85
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International Space Station

Japanese Experiment Module (Kibo).

(This figure at the time of completion)

Velocity vector
(=contamination is little)

Spencer et 
al.,2005
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Detecting circuit (Digital)

Sensor Surface
Multitude of thin, conductive strips 
are formed with fine pitch on a thin 
layer (film) of nonconductive 
material

Controller /Data Acquisition

Width of conductive strip:70
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D: size of debris
k :the number of severed strips.
d: width of a conductive strip
p: pitch of conductive strips

kp d+D= pkp d+D= p

An example of sensor 
detection probability

Calculation conditions
- p=0.1mm

- d=0.05 mm
(sensor thickness: less 
than 0.01mm)

This document is provided by JAXA.
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QPS Debris Sensor

Separation
Mechanism
Flange

Solar Cell

QPS Debris Sensors 
on the back side 
surface of MLI’s first 
layer

Space Debris
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Yasaka,2003

Reliability for  Evaluat ion of Flux Value

Since debris impacts  follow Poisson distribution, the flux can be statistically calculated 
with arbitrary reliability. Rate of Probability Span was estimated based on T. Yasaka
2003.( “Space Debris Protection: A Standard Procedure in Future?” Acta Astronautica, 53 (2003), pp. 527-531.

a: significance level

q = n/At
(q: impact flux, A: sensor area, t: measurement duration time, n: impact number)

Measured impact 
number is grater than 10.

Error of the flux is less 
than 50%

Ex. 
For evaluation of Reliability of ORDEM 2000 
(altitude: 700km, inclination:100deg.);

>100 m:  Area: 0.1m2 Duration 1 year
>1mm:      Area: 3m2 Duration 3 year
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