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b 1 Cmas seclinn of the present SLC conrerter target

I e structure of positions exiting the target 1s sim
iaz te that of the medent ¢ beam. The energy distribution
of the usable posmtruns geahs at about 10 MeV, with a signifi-
cant number of lower energy pasticler  To avosd debunching. as
weil as to numinize the transverse exsttance, st is desirable to
acerlerate the posiitens to ulirazelatinistic energies as soon as
pussibie However, the pasitrons. which emesge from the target
i a phase space with small radial extent but large angular dis
pursion, fnust first be matched to the acceptance of the capture
section with it relatively large radial extent but small angular
acceptance

Fur this phasespace transformation.  most accelerator
pusitron sourees use a guartes wave transformer 1QWT) Al
though o QWT makes a sigmificant improvement in vield over a
~mple solenond, o does have a fairls namrow energy bandpass
s the ongiial SLAC positron source. Helm propused an adia
batic matehing fiehd that would have a large energy acceptance *
Other possable focusing techiiques include a Ly lens, or even a
puised curreit through the targel matenal itself

A puisest magnetic field prosuded by a fux coneentrator i FCH
added o a tapered DC field providey a pseudu-adiabatic phase
spare teansformation for the $LC source. The FC. which s
paced ar close to the targed as possible (3 mmi, consists of
2 turus with @ conwal internal cross section To masntain the
warey of the desicr, the turny are cut frum a solid block of
by EDM velectnie diacharge machimngi using a 50 um wire
Ao leaning and worhk hardeniag, the spacing between turns 1
D50 n, whiach s stuli less than the skin depth at 100 kHz
“sysating naterzals are used @ the PO oexcept far ceramic
wipports at the low soitage end

The FC an relatinn to the target and iae fullowing aceel
erator seetiun i shown wn Fig 4 The target and FC are sur
rouneded by a DO tapered hield selenond while & DC uniform: field
~olenond sutrounds the arcelerator The DC held profile calcu-
atest by POISSON s showsom Fag 4. along with the measured
tesd of the FOC The values of the relvant parameters are given
i labbe 2

Table 2: Magnetic field properties.
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The computed DO solenovdal fie lds and smegsured F17 puis
err shoun abore with the sarme :.seale

The condition shown by Helm to be sufficient fur ab adiabatn
transformation s

P dB d:
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where P s an umits of mc and B i mcye per meter Ao tea
the comb:ned salenordal field of the 8L source s Gnls e
adiabatic ie ~0 3). the bandpass i~ it faet shghtly larger than
the =10 MeV acceptance of the tao 1807 bend sistenis

5.  ACCELEZRATION AND TRANSPONRT

RF acceleration begins stmeddiately  fullowing the ki
The capture sectian 13 a 15 1 traveling wave. dip
waveguide operating at the standazd SLO lina freq
224G MHe A constant impedanie structune with an ans o
9 mm radius was chosen, 1o maxaunze the radal acorptams
The sectson 15 powered with & desfrcated SLAC 5615 alvtroe
operating with a 3.5 jser RF pubse o a SEED vavite The
section has bren partially proressed to an aceeletating gradiest

of 50 MeV /m without bram. and now operates rontines with
P
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high-antensity beams at 30 MoV

The high gradient capture <edtion 1> followed bo the toe of
three standagd SLAC 3 m an AlIGE Sechiubs Prvetesd 0y g
second 5035-Klvstron with a SLED cavita, as sbown o b 2
Again. 1o achieve rapud acceferation. the fint s venes
half the RF power The umfora: feld solepmd ends w oy
first buoster wvection. after whe b tie quadrupole Fobie attie
hegins

6. COMPUTER SIMULATION®
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lated i detail with a Monte ¢Cazla progran, called RS 5 THae
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Fig 5 Energy jordinate 1n Sfel’s and ime-lag (ebseissq from ~15 to +101 psect distnbutrons g:nerated using EIHA VS
Jor 200 mnerdent ¢ particles  The total number of positrons s shoun m the louwer mghthand coruer  The final decrpranie
at the LTH ©» At = =18 ps  The Jour dustnbuhons correspond to  {a; FPosurons ymmediately after the flur conerntrator
3 Positron. ajter Srst boaster section, including the angular cut of the FODOU fattice and with the KE phase adjusted for
prompt accelcration, {c) Posttrons gfter the energy cut of the first [80° turn; and {d/ Posttrons a1 1 2 (e} beforr the phast
cut of the bend 10 LTR
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when the sunulstion tesults can be compared with measured val
ues The onergy phase correlation seen i Fig Sibos a typacal
result of RIF acceleration The distesbation of Fig 5ibinciudes
the effen t of the quadrupole 1attee 12 $ 6 mrad cut ) betw the
first booster sex ion and the nirasunng turenf 1 TOHO In
the ~mm|.\l wis the energy » inou.‘u--’ o 200 Ged o The dhstr:
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7. NEW DEVELOPMENTS AT SLC

Tive goositrut LTH was anginally designed for an energy
acveitatice of 2167, o, correspondinglhy, & bunch length or
;.l.mv- acceptatice of 25 pvec The aceeptance of the damping
rienf ot to be abiat 2107 and sommne losses were expe
betwret the LTH and the DR Sice an energy phase
corteiation alread) exssted w the LTR bundh, it was deculed to
hetter mateh to the DR energy acceptence by nstalhng an en
ergy tompressor i the LIH The techtwique o to pass the bear.
turaugh the zetuctinsing of the BE of a 3 i accelerating seeoon
newly mstalled in the high diepersion region of the LITR0 Wath
the corrert RE phase and amphiude, the bram energy disper
st should be sgmificantly reduced To realize the full potential
ol the compressat the aperture of the upsteeam: porton of the
LER Las boen opened 1o 2297 The LTR naw shows no loss
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mendation, of favoring by the United States Goverament ot any agency thereof The ricws
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