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the SLAC Linear Collider Project has two principal
goals. The first is to serve as a prototype for a fu-
ture very high energy linear electron-positron collider.
The second is to quickly, at low cost, achieve suffi-
cient luminority at 100 GeV center~-of-mass energy to
explore the physics of the Z°, The first goal is impor—
tant to the future of electron-positron physice bacause
the rapid increase of aynchrotron radiation with energy
causes the cost of eircular storage ring colliders to
inccease as the squars of tbe center-of-mass energy
whereas the cost of linssr colliders increases only in
proportion to the center-of-mass enargy. The second is
important because the existance at SLAC of a linear
accelerator vhich csn be converted st low cost to colli-
der operation makes possible a unigue opportumity to
quickly achieve 100 GeV center-nf-nass coliisions. At
the design luminoaity of 6.0« 10%0 many thousands of Z°
decays should be observed in each day of operation.

an oucline of the SLC is shown in Fige 1+ In cach
pulse of the linesr acceleraror one bunch of electrons
and one bunch of pusitrons is accelerated to 50 GeV in
the linear accelerator. Bach bunch 1s 2 ww long and
contzins 5.0x 101? particlec. The bunches pass through
a very strongly focused besm transport system to the
region of the final focus. The strong focusing of the
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Fig. 1. General laysut of the SLAC Lincar Collider
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tTansport system is nacessary to keep synchrotron radi-
atfon from 4 ing the amittance of the
bunches. The bunches are focused to a transverse dimen-
sion of a few mictons at the intaraction point. After
the interaction the transverss smittance of the bunches
is greatly disrupted by beam~beam forces. The disrupted
bunches sra deflected into beaa dumps,

In addition to the two bunches accelerated to
50 CeV a thizd bunch of electrons is accelerated ro the
2/3 point of the sccelerator during the same linac
pulse. This bunch is deflected out of the accelerator
and atrikes a positron production target. The posi-
trons are collected and accelersted to 200 MeV and
transported back to the injector end of the accelerarer.
They are then accelerated to 1,2 GeV and are injected
into & small storaga ring whers their emittance is
damped by synchrotron radiation., A second amall stor-
age ring at the same location is used to dapp the emic-
tance of two electron bunches injected from the elec-
tron gun, The storage rings are needed because of the
necessity to focus the beams to a transverse dimension
of a few microns at the intevaction poiut. Practical
optical designs of the [inal foeus are not consistent
with che undamped enittance of singla bunch clectzon
and positron gources.

The entive process described above is repeated at the
180 Mz repetition rate of the linear acrelerator. The
principal design pacrameters of the S8LC are given In
Table 1.

Table I. S5LC Design Parameters
Center-of=Mass Energy 100 CaV
Energy Spread 1:0.5X
Repetition Bate 180 Hz
Particles/Bunch 5 1019
Emiccance ac 50 Ga¥ 3% 10710 cadian-meters
Beam Size at Collision Point 1,2% 1,2 Microm
lurinosity 67 103° cn? sec

\5 The apeeification and deaign of the primcipal
P

ystem P is in an ad d state. A new, high

\liwer. klyatron which will perait the acceleration of

bearms to 50 oV in the present SLAC 1inac is being
developed. Two versicus are under study, a 50 M long
pulse tube, and a 150-M short pulse tube. The first
prototype of the J0-MW tube ig being tested wow. To
dare it has produced 52.8-MW at a beam voltage of

320 KV vith a 2-microsecond pulse length. The 150 MW
tube will be testad in the near futurse.

In addition, an active research program aimed at
determining the performance iimitatiens of the SLC ia
presently {n prograss. The resesazch program has three
major compopents; a high curront single bunch electron
source, a 1.2 GsV emittance damping storage ring, and
improvemente to the first 1/3 of the linear accelerator
including a spectrometer at the 1/3 point to permit the
transport and anslysis of high el bunch

The high current electron source and the emittance
damping storage are presently in operacion. A rharge/
bunch of 5.0% 1019 ac 40 MeV and 1.0% 1032 at 960 MeV
has been achieved. Beam has bman stored in the damping
ring and an active program of is und ¥.
Ic is anticipated that in July, 1983, aa extraction
system for the damping ring will be fastalled. In

(Invired talk presented at the Particle Accelerator Conference, Santa Pe, Hew Hexico, March 21-23, 1983.)
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