Observation of secondary particles in proton beam of booster 

V. Dudnikov 

Observation of secondary particles in the booster proton beam are presented in the  Booster E-Log  at 04/06/01 .

Reflecting plate of the Vertical Ionization Profile Monitor (VIPM) was connected to the 1 MOhm input of oscilloscope (Channel 2).

To channel 1 is connected a signal of proton beam Charge monitor Qb, with calibration of 2 E12 p/V. 

Oscilloscope tracks of the proton beam intensity Qb (uper track) and current of secondary particles (electrons) Qe (bottom track) are shown in Fig. 1 in time scale 5 ms/div (left) and 0.25 ms/ div (right).

The voltage on MCP plate is Vmcp=-200 V.  

It was observed strong RF signal induced by proton beam with a gap ( one long bunch). For intensity of proton beam Qb< 4E12 p electron current to the VIPM plate is low ( Qe< 0.1 V~ 1E-7 A) as corresponded to electron production by residual gas ionization by proton beam. 

For higher proton beam intensity (Qb> 4E12p) the electron current to the VIPM plate increase significantly up to Qe=15 V~ 15 E-6 A as shown in the bottom oscillogramms. This current is much greater of electron current produced by simple residual gas ionization.  This observation present an evidence of formation of high density of secondary particles in high intense proton beam in the booster, as in Los Alamos PSR and other high intense rings.

Intense formation of secondary particles is important for the beam behavior and should be taken into account in the computer simulation.
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Fig. 1.Secondary electron formation in proton beam of booster 

For different proton beam intensity Qb. Calibration 2E12p/V. 
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Fig.2 . Proton beam instability in DC magnetic field.

Other evidence of intense secondary particles formation is a proton beam instability in DC magnetic field, shown in Fig. 2. 

During a proton beam accumulation in DC magnetic field have been observed a development of the vertical coherent betatron oscillations with loss of the beam as shown in Fig.2. The delay time of instability development after accumulation is decrease with increase of proton beam intensity Qb. This behavior is typical for two stream instability, observed in the Los Alamos PSR and in many other high current rings. 

