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Cluster jet targets

Principle of operation:
purified H, or D, gas passes a de Laval nozzle
— formation of clusters surrounded by gas

gas + clusters

15-20 by\ SERy
de Laval

nozzle

(20-30 K) L :
skimmer collimator



Measurement of the target thickness
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Gas velocity calculation

velocity of the gas / (m/s)
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Measurements at FERMILAB E835
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Region of operations for cluster jet targets
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Velocity determination via time-of-flight

pulsed electron gun
—> 10nizes a cluster
—> start signal for TOF




Time-of-flight method
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Calibration of the time-of-flight

positive
0V potential

hydrogen 1ons with
known
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pulsed
electron
beam

hydrogen clusters as
source for H, molecules



TOF spectrum of the calibration source

dN/dt / 10° ps™
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Calibration of TOF measurements

time of flight / ps
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TOF spectrum of clusters
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Cluster velocity on 8 bar isobar
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Velocity distributions on 8 bar isobar
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Cluster velocities on various isobars
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Gas velocity in a Laval nozzle

velocity of the gas / (m/s)
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Real gas model for 8 bar isobar
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Real gas model for 12 bar isobar
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Real gas model for 17 bar isobar
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Cluster formation process

= 254

hydrogen pressure / b
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e Liquid hydrogen
passes the nozzle
throat

from evaporation
= “spray”

e Cluster formation

gaseous

Cluster formation by
gas condensation
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Summary and outlook

Established precise technique for velocity
measurements of clusters

Comparison between measurements and simulation:
= better comprehension of the cluster production process
= important for improved nozzle design / cluster density

Found two cluster regimes:

conventional targets Miinster type (at highest density)

- Clusters formed from - Clusters formed from
condensated gas evaporation of liquid

- Cluster velocity - Cluster velocity
_ : _ : — see talk
= perfect gas velocity = velocity of real gas “h1

- Lower density - Higher density E. Kohler

In the future:
Investigation of the mass distribution of the clusters



