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* Motivation: Differential streaming of solar wind heavy ions

* In-flight calibration of CTOF: SSD calibration

* Results: High-time resolved velocity distributions of
oxygen and iron ions derived from PHA data

* Outlook: velocity distributions for other
ions and error estimation
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Differential Streaming of Solar Wind Heavy lons
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In-flight Calibration of CTOF:
SSD Calibration




Christian-Albrechts-Universitat zu Kiel

CTOF Sensor: Principle of Operation
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Measuring Elq, tof and E_SSD gives m,q,v of the incident ions.
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Long-Time Data Fits C AU
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Energy/ch
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PIPS detector
measurement principle: lon

* lons penetrate through deadlayer and
deposit energy in Si-electrons

* electron-hole pair creation :

3.6 eV per pair

* Measured charge pulse is converted
to energy channel

Silicon
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PIPS detector energy loss:

lons already lose energy within the
SiO2 deadlayer

lons lose energy to target atoms,

partly going into phonons and target
damage

Only a fraction of the incident ion

energy is measured (pulse height
defect)

E
pulse height fraction : Ems =W L)
o

lon

Silicon
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Calibration Check with Long-Time Data
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Results: 5-Minute Resolved Velocity Distributions
for Oxygen and Iron lons Derived from Box Rates




Differential Streaming Obtained CIAlU

from Box Rates
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Final Results: 5-Minute Resolved Velocity
Distributions for Oxygen and Iron lons Derived
from Poisson Fits
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time resolution: ~5min
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Fel0+, Poisson fits
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* Performed in-flight calibration with long-time data. The calibration is able to
predict the ion's positions in the ET-matrix.

* 5-minute resolved velocity spectra derived from boxrates show significant
differential streaming for O6+ but much lower differential streaming for iron
ions Fe9+, Fe10+. At low proton velocities even a slight negative differential
streaming is observed.

* 5-minute resolved velocity spectra derived from Poisson fits show
significant differential streaming also for iron ions Fe8+, Fe9+, Fe10+.

The negative differential streaming at low proton velocities has been
reduced, but did not vanish completely.
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* Application of the Poisson fit method to further ions (e.g. C, Si, Ne ions etc.)
— uniform fit of the complete ET-matrix

Estimation of the count rate errors via a Monte Carlo bootstrap procedure
— Error propagation to the obtained differential streaming
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