SLACÐPUBÐ7889July 1998STATUS OF THE SLC LINACF.-J. Decker, M.G. Minty, Y. Nosochkov, P. RaimondiStanford Linear Accelerator Center , Stanford University, Stanford, CA 94309 USAAbstractAn important contribution to the increased luminosity of the SLAC LinearCollider (SLC) in 1997/98 is due to improved performance of the linac. New tuningand stabilization strategies have reduced the emittance growth to nearly negligiblevalues (<10% in x and <30% in y). Astronger lattice has less sensitivity towakefields. A new orbit correction scheme and a different emittance tuning procedurereduce the emittance growth further. The stability is improved by counteractingdiurnal changes and additionally checking klystron phases. The jitter of the beam ismonitored by analyzing the FFT spectrum for sources and keeping it under control.Careful attention is paid to the longitudinal setup from the rings to provide an optimalbunch length at the interaction point for maximum disruption enhancement.Presented at the Sixth European Particle Accelerator ConferenceStockholm, Sweden22-26 June 1998

Work supported by the Department of Energy contract DE-AC03-76SF00515.

STATUS OF THE SLC LINACF.-J. Decker, M.G. Minty, Y. Nosochkov, P. Raimondi, SLAC1, Stanford, CA 94309, U.S.A. R.W. Assmann, CERN, Geneva, Switzerland

1 Work supported by the Department of Energy,contract DE-AC03-76SF00515.AbstractAn important contribution to the increased luminosityof the SLAC Linear Collider (SLC) in 1997/98 is due toimproved performance of the linac. New tuning andstabilization strategies have reduced the emittance growthto nearly negligible values (<10% in x and <30% in y). Astronger lattice has less sensitivity to wakefields. A neworbit correction scheme and a different emittance tuningprocedure reduce the emittance growth further. Thestability is improved by counteracting diurnal changes andadditionally checking klystron phases. The jitter of thebeam is monitored by analyzing the FFT spectrum forsources and keeping it under control. Careful attention ispaid to the longitudinal setup from the rings to provide anoptimal bunch length at the interaction point formaximum disruption enhancement.1ÊÊINTRODUCTIONThe SLC has just completed the most successful run inhistory with over 350,000 ZÕs delivered to the SLDdetector. Here we describe the changes in linac procedureswhich contributed to the significant performanceimprovement.2ÊÊSTRONGER LINAC LATTICEA stronger betatron lattice increases the effective BNSdamping. This is good for wakefield tails and stability,but it needs some attention not to increase thechromaticity of the lattice. Fig. 1 shows the phaseadvance per cell of a lattice, which would be compatiblewith PEP2 (B-factory) running, where a lower phaseadvance is necessary for matching into the PEP2 transferlines. The original SLC design lattice started with a phaseadvance of 90û/cell till a distance of 400 m and then76û/cell. This was increased to 110û in x till 500 m andthen slowly reduced to 75û/cell in the middle of the linac.For the high energy extraction point for PEP2 (950 m)the strength had to be reduced to its original value(75û/cell). The 300 m point for the low energy extractionpoint for PEP2 is also shown, but was not implementedfor the 1997/98 run. In electron y the lattice is about10û/cell weaker to create a split tune lattice, so that long-range wakefields from the positrons (first bunch) donÕtdrive the electrons (second bunch) [1]. The lattice was aninstant success, providing good beams for SLC and PEP2(HER) at the same time. But due to its big strength itchanged some of the tuning procedures in the front part ofthe linac (see low).

300 400 500 600 700 800 900 -1

-0.5

0

0.5

1

Linac z [m]

Beam-Structure y [mm] e- Calculated Misalignment (Micado)

60 80 100 120 140 0 0.2 0.4 0.6 0.8 1

Time in 1998 [Days]

Norm. Emittance [E-5 m-rad]

Positron Emittance in Li02:--, Li28:__, FF01:_.

-4 -3 -2 -1 0 1 2 3 4 -2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

3

z [mm]

Energy [%]

Linac RF with Longitudinal Wakefield

-4 -2 0 2 4

-0.4

-0.2

0

0.2

0.4

z [mm]

del E / E %

End of Linac, 41 MeV, -6 deg

0 10 20 30 40

-0.4

-0.2

0

0.2

0.4

Intensity

-4 -2 0 2 4

-0.4

-0.2

0

0.2

0.4

z [mm]

del E / E %

End of Linac, 41 MeV, -7 deg

0 10 20 30 40

-0.4

-0.2

0

0.2

0.4

Intensity

-4 -2 0 2 4

-0.4

-0.2

0

0.2

0.4

z [mm]

del E / E %

End of Linac, 41 MeV, -8 deg

0 10 20 30 40

-0.4

-0.2

0

0.2

0.4

Intensity