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Introduction

Cosmic dust composed of small (submicron- ~ micron-
sized) solid particles pervades interstellar space.  

In order to investigate the flux, mass, velocity and chemical 
component of cosmic dusts, we have been developing 
three types of cosmic dust detectors for in situ 
measurement onboard spacecrafts.  

1. IID (Impact Ionization dust/debris Detector) 

2. Piezoelectric (PZT) impact detector

3. TOF (Time of Flight) mass spectrometer with IID or PZT


These instruments are calibrated by ground based 
experiments using with Electrostatic Dust Accelerators.
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•  Gold plated metal 
target 

•  Double entrance 
grids 

•  Large impact area 
   (20cm x 20cm)  

•  Light weight 

1. IID  
(Impact Ionization dust/debris Detector)  



Principle of Impact Ionization 
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 t : Rise time　　v: Velocity 
Q : Charge　　　m： Mass 
Cg , Cr , α , β : Constants 

[D.K.Bedford, 1970] 
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Impact velocity vs Rise time 
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2. Piezoelectric Impact Detector 
MDM (Mercury Dust Monitor) 
　PZT (piezoelectric lead zirconate titanate) 

element as an impact target 

   Measurements of dust particle     
      1) Number of incoming dust particle with  
           crude direction  
      2) Momentum or velocity of particle  
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3. TOF-MS with IID or PZT
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•  Impact Induced Plasma (Particle mass and velocity) 
•  Chemical Analysis (Secondary ion mass analysis)  

–  TOF (Time of  Flight) mass spectrometer  
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Schematics of target setup 
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Micro-PZT  25micron square, 250micron high



