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The notching process will remove the outer electron from bunches exiting the RFQ with a kinetic energy of 750 KeV by the interaction of 1064 nm photons. The process is described by





 + H-  → H0 + e-


The neutralized H0 ion will not be impacted by the magnetic or electric fields of the downstream quads or buncher, therefore due to the relatively large divergence of the beam coming from the RFQ, the majority of these ions will be lost at750 keV prior to tank 1.  Since this energy is well below the Coulomb barrier of the components of the beam pipe or buncher cavity, no activation will be produced. 

 Since the ratio of the proton mass to electron mass is approximately 1836, the kinetic energy of the liberated electron is approximately 408 eV.  This energy is well below that required to produce either bremsstrahlung x-rays or any characteristic x-rays (discrete electronic transitions). 

In the near future we are undertaking a Demonstration Experiment where we will attempt to neutralize one or two bunches exiting the RFQ with a pulsed q-switch laser with a pulse duration of about 5 ns. In the laser system being developed for this project we will be neutralizing up to 15 groups (=number of Booster turns-1) of approximately 12-16 bunches each linac pulse. This would correspond to up to 240 bunches (out of 7040 for 16 turn injection into Booster). If we assume 7E8 H- ions/bunch and all ions in each bunch are completely neutralized, we would be generating approximately 1.7E11 free electrons each linac cycle. These electrons will be lost on the beam pipe between the laser notcher cavity installed at the exit of the RFQ and the first quad in the MEBT.  Running at 15 Hz, this is about 2.6E12 electrons/sec which corresponds to about 417 nA of electron current to the beam pipe.

Bottom line this process will not contribute any extra radiation hazard than already exists in this area.

