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Talk Outline

e Optical Diagnostics Setup
- Optics configuration with respect to beam, magnet, and Hg jet
- Schematics of optical diagnostic setup

e (Observation of Hg Jet Interacting with Proton Beam
- B field effects to Hg jet break up and vertical splash velocity

e Image Processing For Analysis

e MHD Results
- Hg jet size, Hg jet surface fluctuation, and longitudinal Hg jet velocity

e Beam Integrated MHD Results
- Beam intensity threshold and intensity scan

e Conclusions



Optics Configuration with respect to Beam, Magnet, and Hg Jet

Total 360 of beam shots performed.

Images for 227 beam shots collected.?

MERIT beam shot summary website,

http://www.hep.princeton.edu/~mcdonald/mumu/target/hkirk/MERIT Beam Program 110607.pdf
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Optical Diagnostics Setup : Laser Pulse Structure, Schematic Diragram
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Observation Results: Interaction of Hg Jet with 14 GeV Beam, Movie
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B=5T,P=16TP,E=14GeV, L=28cm
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Observation Result: Beam/Jet | nter action




Observation Results: Velocity of Splash with Interaction of 24GeV Beam

3.8TP, 10T V=24 ml/s

t=0.150 ms t=0.175 ms
V =47 m/s

20.050ms 9 =0.175 ms {20.375 ms



Observation Results: Velocity of Splash with Interaction of 24GeV Beam

10TP, 10T V=54 m/s
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MHD Results: Hg Jet In Magnetic Field, V=15m/s
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TIF Image Processing Method For Analysis
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Results: Hg Jet Width Along The Magnet Axis, V=15m/s
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Results: Distortion Ratio Along The Magnet Axis, V=15m/s
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Results: Hg Jet Surface Fluctuations, V=15m/s
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Results: Longitudinal Hg Jet Velocity In Magnetic Field, V=15m/s
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Results: Distributed Threshold, B=5T, 14GeV Proton Beam Program
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Results. Intensity Scan, Harmonic 16, 14GeV Proton Beam Program
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Results: Intensity Scan, Har monic 16, 24GeV Proton Beam Program
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Results: Intensity Scan, 14GeV vs 24GeV Proton Beam
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Conclusions

1. Itisobserved that the splash beginsat the bottom of jet and ends at thetop of jet, which is
consistent with the beam trajectory. Thisbreakup could bethe by-product of cavitation caused
by the ener gy deposition of the proton beam.

2. Theextent of theHgjet breakup isinfluenced by the magnetic induction field.
« Thesplash velocity increases asthe beam intensity increases,
however, the magnetic induction field reduces the effect.
« Theextent of theHgjet disruption length is suppressed by the magnetic induction field.

3. The24GeV proton beam resultsin greater disruption length than the 14GeV proton beam.
Theintensity threshold for the 24GeV beam islower than the 14GeV beam.

4. Themagneticinduction field stabilizesthe Hg jet flow.
Thefluctuationson thejet surface decreases asthe magnetic induction field incr eases.

5. Thejet sizeincreases asit movesto downstream and it was same up to 10T but increasesat 15T.
Thejet sizeat 10T was smaller than at 15T, which might be aresult of B field induced €liptical
distortion.

6. Thelongitudinal Hgjet velocity was not significantly affected by the magnetic induction field.
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