                 Beam-Beam Compensation Project

               Summary of Accomplishments in 1999:

1. THEORY:

           a) extensive computer particle tracking of the Tevatron

           beam dynamics performed by D.Shatilov was a major

           breakthrough in the BBC theory. It is shown that the electron

           lens improves luminosity. Electron beam size has required

           enlargement from 2 to 3 mm diameter. It is confirmed

           that the proton beam is separated enough in order not to see

           "bad" effects from electron beam. The results have allowed

           us to correct TEL parameters in time, before it'd be too late.

           Design e-current has been increased from 3 A to some 7 A.

           b) numerous potential side-effects of the TEL on the Tevatron

           high-energy beams have been considered in detail and all found

           negligible (a lot of work done by A.Sery).

2. LINAC LAB:

           a) Electron lens prototype in the Linac lab provided some 1000

           Ampere-hours of operational experience (Linac lab team of

           V.Shiltsev, A.Sery, N.Solyak, visitors from BINP).

           b) TEL computer control system has been made by T.Bolshakov.

           c) Experimentally demonstrated that multi-Ampere electron beams

           can very stable. High-frequency fluctuations of the electron

           current can be less than 0.01%  and less then 1 micron in the beam

           transverse position. That's better than BBcompensation criteria

           (Linac lab team).

           c) We have designed, fabricated and tested a number of electron

           beam diagnostic tools, including ion/electron clearing electrodes,

           BPMs and low-noise electronics, "staying wire" beam profile

           monitor (G.Kuznetsov, G.Saewert, V.Dudnikov, A.Sleptsov,

           Linac lab team).

3. TEVATRON ELECTRON LENS:

           a) we have designed TEL magnetic system in collaboration with

           IHEP, Protvino (S.Kozub, L.Tkachenko, V.Sytnik) and assured it

           fits Tevatron infrastructure and safety requirements (L.Nobrega,

           A.Martinez). Fabrication of the magnetic system is underway in

           IHEP, Protvino and to be finished in June 2000.

           b) preparations of the E4R building for the TEL test

           experiments has been started (L.Nobrega, S.Fang).

4. MANAGEMENT:

           a) the Beam-Beam Compensation group was formed in the FNAL

           Beams Division. Currently, 12 people are fully or in part

           involved in the project.

           b) we successfully passed a number of reviews, including Beams

           Division Internal Review.

           c) we have got a generous budget for FY2000 which should

           ensure fulfillment of our plans.

a)                Less progress:

b) HV modulator development

               Major disappointment in 1999:

a) Andrey Sery left FNAL/BBcompensation group

I wish we have the first Tevatron electron lens installed at F48 before next Christmas!

Merry Christmas and Happy New Year!

