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T !TLE: UPDATE ON BEAM EXTRACTION

1) Iniredyction

At the time of the 1981 Horkshop on Experimental Use of the
SLE, we published an exiraction scheme for the HMINIQuUAD final
focus (FF) optics!. Since then a Hifferent FF optics design has
been selected.? Uith the same achromat section and outboard tele-
scope, 1§t allows a number of options for the inboard telescope.
This note describes the new extraction system ond briefly consid-
ers electron-electron extraction and the consequences of an
extraction kicker malfunction.

11) fethod

briefly, extraction is accomplished by perturbing the outgoing
beam uith a pulsed kicker and allouing this perturbation to be
magnified by succeeding FF magnets, such that enough spatial off-
set is generated to allou room for a de septum magnet to provide
the main separation. The following conditions must be satisfac~
torily balanced to make this scheme work:

1. The distance betueen the pulsed kicker magnet and the 1P
must be sufficient to allow for attainable rise times.

2. The location of the kicker and septum must be chosen such
that the first order transfer matrix element, <yjy’> or
<x|x’3 is large beiueen these magnets. The beam size must be
small compared to the offset at the septum, the kick anagle
must be large enough to provide sufficient offset at the
septum but small enough to keep the disrupted beams within
FF magnet apertures.

3. Fimally, there must be sufticient dritt space behind the
septum to aliow the extracted beam to clear the next FF ele-
wment.

For the otd MIHIQUAD optics the above conditions could only be
satisfied for extraction in the vertical plane (perpendicular to
the FF bend plane). For the more recent FF design it was possi-
ble to find a kicker-septum location that uould alloy extraction
in either plane. The new solution has several advantages over the
previous one:

1. Instead of having the kicker located in the middie of the
gchromat as before, it can be further outboard from the 1P,
in the telescope. This means the system is not as sensitive
{0 e*e~"enerpy differences, which was @ major problem
before. In addition, the kicKed beam is not snaking Cand
scraping) through the final elements of the achromat, which
uas a problem in the MINIQUAD solution and was very sensi-

tive to assumed disruption angle.
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LEGIBILITY NOTICE

A major purpose of the Technical Infor-
mation Center is to provide the broadest
possible dissemination of information con-
tained in DOE’s Researct and Develop-
ment Reports to business, industry, the
academic community, and .ederal, state,
and local governments. Non-DOE originated
information is also disseminated by the
Technical Information Center to support
ongoing DOE programs.

Although large portions of this report
are not reproducible, it is being made avail-
able only in paper copy form to facilitate
the availability of those parts of the docu-
ment which are legible. Copies may be
obtained from the National Technical Infor-
mation Service. Authorized recipients may
obtain a copy directly from the Department
of Energy’s Technical Information Center.
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