Beam-Beam Compensation Project

In 2000 we operated two experimental set-ups – prototype in the Linac lab, the 1st TEL at E4R building, made preparations in the Tevatron tunnel F48, and had some advances in the BBC theory.
See news at http://www-bd.fnal.gov/lug/tev33/ebeam-comp/
               Summary of Accomplishments in 2000:

1. LINAC LAB:

a) Electron lens prototype in the Linac lab used for electron beam studies in pulsed regime with 1-5A of peak current, 10-50 KHz rep rate, 160ns (min) pulse width. Electron beam stabilized down to  better than 0.1% pulse-to-pulse current stability and few microns trannsverse position. (N.Solyak, V.Shiltsev, A.Sleptsov, K.Bishofberger)

b) new electron gun for TEL tested, beam parameters measured and found close to design/simulations

              (N.Solyak, C.Dimopoulou, V.Shiltsev, K.Bishofberger, A.Shemyakin).


see also Proc.EPAC’2000, p.1271

2. 1ST TEVATRON ELECTRON LENS:

a) electron gun, electron collector, vacuum system and beam diagnostics designed at Fermilab (N.Solyak, G.Kuznetsov, V.Shiltsev)

b) electron gun fabricated at Fermilab in July (G.Kuznetsov, N.Solyak)

c) electron beam collector fabricated by Branch of INP, Protvino, Russia and delivered to Fermilab in July (A.Bazhan, A.Larionov, N.Solyak) 



d) TEL magnetic system built at IHEP, Protvino (S.Kozub,     L.Tkachenko, V.Sytnik, supervised by N.Solyak and A.Martinez), then shipped to Fermilab in August 2000. 

See also FNAL-Conf-00/337

           e) E4R building infrastructure, PSs and QPSs for SC solenoids prepared for the TEL tests (L.Nobrega, A.Martinez, S.Fang, R.Hively, H.Pfeffer, G.Krafczyk, D.Kihlken, D.Wolff).


f) cryo/electrical tests and magnetic measurements performed in E4R, maximum magnetic field of 6.7T achieved in the main SC solenoid, solenoid quench properties found satisfactory, field quality found acceptable - about 50 microns rms transverse deviation of central magnetic field line over 2 m of the interaction region measured by magnetic arrow (A.Martinez, A.Tikhov, J.Walton, R.Hively, H.Pfeffer, D.Wolff, S.Kozub, L.Tkachenko, V.Sytnik, N.Solyak, V.Shiltsev, K.Bishofberger)

     see also FNAL-Conf-00/338 



g) 10 kV, few MHz HV modulator built and tested at E4R (D.Wildman)


h) gun/collector/vacuum system/diagnostics assembled and tested at E4R. 3.25 A of pulsed current with up to 50 kHz rep rate is achieved

3. TEL AT F48:

a) modified bypass designed and  built at FNAL, installed at F48 (A.Martinez)

b)  new 20 kV, 50 kHz HV pulse modulator based on Fast Ionization devices is designed by FID-Technologies (S.-Petersburg, Russia). It to be delivered by March 1,2001. (V.Efanov)

c) Started pulling cables/preparations at F48 and Transfer Gallery

d) Stray magnetic fields @ F48 measured, shielding design underway (L.Nobrega, X.L.Zhang)

e) 3-beam diagnostics electronics for TEL developed (A.Sleptsov, M.Olson, J.Fitzherald, J.Crisp) 

4. THEORY:

a) Tevatron beam dynamics under Run II conditions with Tevatron Electron Lens (TEL)  was studied analytically (Yu.Alexahin) and by numerical simulations (D.Shatilov). Results agree with each other, major effects in linear beam-beam compensation are considered and required TEL parameters are specified. 

See also FNAL-Pub-00/120-T

         FNAL-TM-2124   


     b) A0 is picked as an appropriate candidate location for the 2nd TEL.

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

high-energy beams have been re-considered in detail based on magnetic field measurements and all found

            either negligible or correctable (X.L.Zhang, V.Shiltsev).

5. SAFETY+MANAGMENT:

a) nobody killed, injured or hurt at two set-ups in Linac lab and E4R. Two safety walktrhru’s passed at E4R, safety measures at F48 specified, work underway (L.Nobrega, R.Lewis, others)  

b) we spent some 30% over the BBC FY2000 M&S budget(is it an achievement?). Hope it will not happen in FY01.  

TENTATIVE SCHEDULE OF EVENTS IN 2001:


Feb.5

we start moving TEL from E4R to the Tevatron tunnel F48 sector

by March 1
TEL installed at F48, all cables/cryo hooked in the tunnel, we have good vacuum after baking


by April 1
we have magnetic field in all magnets/correctors, demonstrate




that it does not influence Tevatron beams 


by May 1
electron current in the TEL, start of the pilot experiment, 




we see p/pbar tuneshift about –0.01 

if the first demonstration is successful, we start fabrication of the 2nd TEL and preparations at A0 sector of the Tevatron

      by Nov. 1
fabrication of the 2nd TEL complete, cryo/electrical test starts at E4R, magnetic measurements, e-beam test

      Dec. 23
we start moving the 2nd TEL to A0 location of the Tevatron

I wish all of you 

Merry Christmas and Happy New Year!

