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froms 2 -4 eV Te maximize the current of " ositrons it
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possible, starrtip from the lowest energy possible. The
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pedance structucy . the group velocity is vpfc = 0.0204,
the al:u\lerulr., fleld 1x related to the input power by
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The distance hetween the target and the first sec- H
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asvmptolic phase for aplven
rhise :, must he chosen
srder 2 obtadn the masaswem acceleration.
tn fe, o resulting frem Fg. (&) are symmetric
R1% The positive values of 8, (de-
celeratine ficldy five wipositive slopr dy far . Eq. (3
Testtive siope ds di | . The best f{tting be-
{%) 111 then be obtained wvhen
cvicrater in a decelerating fleld.
{The aptim= val.c will b0 near 30° for ¢, »-90°).
Thix fact can Ye casilv understcood by looking at Fig. 2
and comparine it with the general shape of the phase
space orbits in ¥ 3
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A< an illustratten of this bunching process, Fig. &
«xws the thase space resulting from the drift space of
14.2 en for encrpies from 2 MeV to 10 Me¥, (solid curve)
topether with the nrtfits ¢, = -85%, -90" and ~-95" for an
accelerating ficld of 12 MeV/im (dotted curve’) and
t, = B6® (Jecelerating field). It is seen that the
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A tion of 2{fferent vel ties nver a drift space.

. Posttrons With Transverse Mementum - I we

Assa=c that there cxists nn other traasverse forze than
the tedusting effet of the de =agnexic ficld, thea the
transverse noemeniur rezains constant In a constant fo-
cusing fivid, or varies aciording to tq. (2) 1f the
=agncti., fleid varfes sjowlv. The cjquations of longl-
tudlinal motion can b> writzen §n that case.
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Far censtant p. these eguations can be cowbined and in-

teprated, giving

7 (6)
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vhich defines new orbits in the phase space £, ¢. Llet
us consider twe pnsitrons of the same energy y , one
woving on the axfs and one leaving rhe target su:h a
transverse momentum Pyt Let ¢5) be che entrance phase
fer {irst one and Sy Vit 22 the phase for the second
one, vhere

S 52 v, 0)-3% (v, ).
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iz given by Eq. (3). In the approximation of
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the case of SLA -
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This duaching praress could be very useful in the
case o a high transverse acceptinte OvVeT 3 nATIOW ENCTRY
hand centered cn a low eneriy (use of A Guarter wave
transformer).

we can ronciude that, bv first decelezaring the
vositron tram, cone can take advantage of using very ‘ow
energy and high acceptance (in our case the angular ac-
ceptance at 2 MeV is 1B®) topether with large energy
band, leading to a maximunm current of positrons within
a naryYow encrgy spectrum. The limitation may be the
initial cnergy dispersion {n the case of a low fInal
energy. :

Resulrs of Calculations in the Case of SLAC

The first sectinn is a very short one, followed by
a drift space (Fig. 1), with an accelerating field of
the order of 10 MeV/m it i< evident Chat onc cannot take
full advantage of the bunching process described above,
mainly because the xinimun energy at the end of the first
section must be high enouph to avald a debdbunching offect
aver the second drift space. We have computed the longi-
tudinal motion fcr several values of the parameter L
(see Eq. (5)) and of the mccelerating field. Fig. S
shows the resulting phase space at the entrance of the
second section in the cases 8, = 70° and 30° (beam In{-
tially de.elerared) and 3, = -70° (besm accelerated),
and a field of 10 MeV/m. (For each case, the two soltd
curves with cross hatching betusen them represent the
phase space for pesitrous with initial transverse momenta
betuwen O and 0.6 MeV/c,) The eifect of the second drift
space is clearly oeen in the case 0;0 ® 70": the minimum
energy is sbout 1 Mel and the phase space 18 complecely
distorted. 1n the case ¢, = 30° the minimm energy is
2.5 HeV and the distortion of the phase space 1s wmuch
less {mportant. The orbits for ¢, = -40° and ¢_ = -50°
are showm on the same scale for an accelerating field of
10 MeV/m (the second secclon is long enough to consider
at a first approximation the asymptotic behavior). The
fitting betveen these orbits and the phase space of the

we.
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In the (ase e hean avocler
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and no further bunching can oocu

computed for various values of the accelerat
fnput phane and different phase space cenfiy.
sulting from the first scctien. 6 osho

Phase space at output of scoond section; - R
Left: New section ir use.
Right: Without wnew section.

Fig. 6.

left the result in the case of the phase space shown in
Fig. 5 for ¢ _ = 30°. The Irput phase for the second
secrion is ;) = 50° (phase of the fieid for a - = 1
particle). he average output phase {s =457, sivieg a
total phase slippage for the beam of about 9°7. The
bunch length i3 6° and the emargy dispersion .5 MeV.
Shorter bunches can be obtained at the expens: of final
energy and cnergy dispersion. The transition >erween the
solenoid and the quadrupole mist gzake place at am energy il
of at least 55 MeV in order to keep an admittance of
0.15% Mev/c.cn{1). With the phase space of Fiz. &, add-
ing a 3 m-long section with the same fleld gfves an
energy from 44 Mel to 54 MeV. We have investicated tvo



serturting the Pasivyong with erergies Iror <9 MeV o 1o MV are buorhed
ratinr field: trarely 10, Postz 3 L 7 ote <« MeV are
asce and wiil act - tite to the tiseful
caergr hini.
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: Langftedinal Motlon - When we studied
the Sundd of o eneryy and dif-
ferent 1Tanaverse TIARORLY ectal the axial
farce itdng frem t iateraction of radtal velociey

and avi~-uth i field was neglecred. The com-
plete eqaat ntl$n can be written in the vase of
the furdazenral abovel

¢ -1isint - s} dz )

I

This «guaticn has Ybeen integraled (n the case menticned
refore (Fo s 2 o T ow 1D MelUn, o, 0 25°, Peo ™ 3 ro
.6 MeV.c) for various values of the (nitial azimuth
anple. 7t was found that the maximum cutput phase
warfation is abour 2°.

Lomparison wirh the Present Mcde of Operation

Ir the prescnt node of operat{on, the short sec-
tira is not used. The r{ phases of the linac are not
rhanged from electron to positTon acceleration. The
positron beam {3 then decelerated {n the IJ=a long sec~
tion. The phase space a. the end of che section was
computes for different vaiues of rhe input phase and
fleid vhich give a total phase slippage for the bear
of about 180", Fig. 6 shows the resulting phase space
for a field of 10 Mel/m and an {(nput phase of .n - 80°,
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