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Abstract

For the first time we observe effects of longitudinal electromagnetic head-on interactions of high intensity proton and antiproton beams. The interaction leads to proton longitudinal emittance  growth which is undetectable in standard HEP stores, but can be as big as 10% of the IBS rate if a longitudinal instability occurs. We present observations of the phenomenon in the Tevatron, analyze the data and propose an explanation.









PACS numbers: 29.27.bd
1. Store #4111
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2. Other stores
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3. Discussion
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4. Conclusions

a) proton long emm growth rate in store #4111 DID depend on 

   intensity of antiprotons p-bunches collided with at 

   CDF and D0 ("Alvins' Effect") 

b) the effect is 1/10 of the IBS dS^2/dt ~ N_p/emm^1.5/S 

   and is prop to dS^2/dt ~ N_a (max about 0.03 ns^2/hr)

c) store #4111 was "double remarkable": 36x24 and huge 

   1.4 deg phase oscillations due to long turbulence

d) in most of other stores (67 since Mar'05) IBS 

   dominated and "Long-Beam-Beam" led to slower growth

   dS^2/dt ~1/N_a

e) Still, in some 7-10 stores, the "Alvin Effect" occured, 

   not as prominent as in #4111; most of those stores had 

   large phase oscillations

f) the effect might be as proposed by Petr Ivanov, etal(1991)


We are grateful to Aimin Xiao and Jean-Paul Carneiro
   for preparation of the raw data files. 
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