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TESLA Linear Collider

TESLA Parameters

cms energy 500    800      GeV
gradient 23.4   35      MV/m
repetition rate 5    4      Hz
bunches/pulse 2820    4886
pulse length 950    860      ms
bunch spacing 337    176      ns
bunch charge 2.0    1.4      x1010

pulse current 9.5    12.7      mA
AC power (2 linacs) 97    ~150      MW
IP beam sizes (x,y) 553, 5    391, 2.8    nm
IP bunch length 0.3    0.3      mm
beamstrahlung DP/P 3.2    4.3       %
vertical disruption Dy 25    27
luminosity 3.4x1034    5.8x1034   cm-2s-1

TESLA
TeV Energy Superconducting Linear

Accelerator
The 90 – 800+ GeV Superconducting Linear Collider
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The heart of the TESLA accelerator are the superconducting accelerating

cavities (above) made from pure Niobium. The superconducting structures

offer many advantages over conventional (warm) copper structures:

- low RF frequency (1.3 GHz), reducing the wakefields and therfore relaxing

  the alignment tolerances.

- long RF pulses from low peak power RF sources, allowing for long bunch

  trains with large bunch spacing.

- losses in the cavity walls essentially zero, leading to a large RF-to-beam

  power transport efficiency.

Reaching High Gradients for TESLA-800

Realising a cms energy of 800 GeV in the given length of ~33km requires

acceleration gradients of 35 MV/m in the superconducting cavities. Crucial for

this is the surface treatment of the Nb cavities. Standard technologies (etching,

polishing) have been proven to be sufficient to reach 23.4 MV/m, the design

goal for 500 GeV cms energy. Electropolishing of the cavities has been

developed by KEK, CERN, CEA and DESY to reach the TESLA-800 design

goal.

Left: New electropolishing facility at DESY

Below: Niobium surface after standard

treatment (left) and electropolishing (right)

A number of nine-

c e l l  e l e c t ro -

polished cavities

reach the TESLA-

800 design goal

of 35 MV/m with a

quality factor of

Q>5E09 ( indi-

cated by the grey

box in the figure

left).
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Armenia (1) China (2) Finland (1) France (3) Germany (14) Italy (5)

Poland (9) Russia (7) Spain (1) Switzerland (1) United Kingdom (2)
United States
of America (5)
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Why Superconducting?
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