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1. Introduction

In an earlier paper 1) it has been shown that injecting

electrons and extracting positrons through the proton extraction
channel is not only feasible, but it is also the most attractive of 3
alternative schemes. However, that paper concentrated on proving the
feasibility of such a scheme - even for energies above the design
energy -~ rather than on defining optimum trajectories for these letpon

beams.

In the meantime, this scheme has been further improved. Based on
the '"nominal" energies (3,5 GeV for e and 22 GeV for e') and
their corresponding horizontal emittances 2) QSZ/B = 0,13 Jm resp.
0,11 ‘Pm), layout and trajectories have been optimised such as to
maximize the clearances at the septa without too large closed orbit

excursions in the focussing machine quadrupoles.

2. Description of the lepton injection/extraction system

The lepton injection/extraction system consists of a kicker magnet
MKLP placed between ZS and QDA 6171 (TCE must be modified !), the
thick magnetic septum MSE and a horizontal bump system (B1, B2, B3 and
B4) with two bumpers on each side of the MSE (see Fig. 1). Neither ZS

nor MST are used; however, the ls“ter must be well demagnetizei .

In order to avoid large orbit excursions of the circulating beams,
the zone within which the beams are bumped has been restricted to a
minimum. For this purpose, two special new bumpers Bl and B3 have to
be built, which are used for these lepton beams only. Bl has to be
very short (£ 50 cm) since it will be installed at the location of the
actual BSGH 6160, whereas B3 has to be very slim since it will be
located upstream of the TT60 magnet MDAV 6100.
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The other two bumpers B2 and B4 are also used for proton
extraction and must therefore be stronger. B2 will replace the actual
MPBH 6172 and - in order to leave enough space to install the septum
for electron extraction - must be shorter than 2,5 m. Since the space
of the actual MPLH 6197 will be used for the installation of a
vertical switch magnet in TT60 for et deflection into TIL18, this
bumper must be replaced by an MPSH 6200 (B4) at the location of the
actual extraction octupole. For working points above Q = 25,6, this
bumper will be strong enough at 450 GeV, whereas LOE 6200 is not

necessarily required.

3. Design criteria

The trajectories of the lepton beams are subjected to the

following constraints (see Fig. 2).
a) Beam size:

It has been assumed to correspond to * LG for the circulating

and to 1,2,56'for the extracted beam. The apertures must

then be large enough for the e beam which is the bigger

one of the two beams (6‘2/3 = 0,13 /um).
b) Septa positions:

In order to be compatible with proton extractions at 450

GeV/c, the septa positions must be within the limits:

MST: upstream: 37 = 43 mm
downstream; 42 - 52 mm
(TPST: 35 = 40 mm)

MSE: upstream: 32 - 44 mm

downstream: ~ 75 - 80 mm



c)

d)

e)

The trajectory of the centre particle of the injected/
extracted lepton beam must meet the centre of the horizontal

bending magnet MDLH 6101 in TT60 ("extraction point'),
Linearity of quadrupole field:

The injected/extracted lepton beams should pass through the
middle of the coil window in QDA 6191, where the field
linearity is best. Also, the extreme particle of the beams
should not enter the non-linear field region in QFA 6181,

defined as being beyond 90 mm from the centre line.
Septa clearance:
At the MST (TPST) entrance an inside and outside clearance of

5 mm is to be guaranteed, whereas the outside clearance at

the MSE should be as big as possible.

4. Required delfections

The magnets must be strong enough to ensure the following nominal

deflections at 22 GeV/c:

MKLP:

MSE
Bl:
B2:
B3:
B4

1,60 mrad

11,06 mrad

0,60 mrad 7.7
-1,74 mrad {« KPR
3,22 mrad LI
-1,44 mrad 2 X




- 4 -

5. Trajectory of centre particle (tracking !)

(see Fig. 2)

Circulat. Inj/extr.
Bl -~ centre 0
QFA 6161 - upstream 0,93
centre 2,05
downstream 3,08
MKLP - centre 16,14 16,14
QDA 6171 ~ upstream 17,48 21,67
centre 18,84 26,16
downstream 21,00 31,78
B2 - centre 23,85 38,62
TPST - upstream 20,0 55,0
QFA 6181 - upstream 14,27 79,4
centre 13,27 80,66
downstream 11,70 78,33
MSE - upstream 10,35 75,50
MSE - dowstream - 4,52 128,56
QDA 6191 - upstream -15,5¢ 230,99
centre -17,73 248,46
downstream -20,69 265,91
B3 - centre -30,65
B4 - centre 0

6. Final remarks

For the nominal energies (and emittances) of the lepton beams, the
present trajectories can be considered as optimum particle paths.
Enough clearance at the septa is achieved without perturbing the orbit
of the circulating beam exessively. Implementing the MST (even with
negative deflection) into the injection/extraction scheme does not

bring any improvement.



However, if in the future one would consider to inject resp.
extract the leptons at higher energies (emittances >0,13 um, which
corresponds to e’ extraction above 24 Gev/c), new trajectories with
reduced clearances at the septa would have to be computed. It would
then be necessary to study in more detail how a moderate local bump

with displaced machine quadrupoles could improve the situation.
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APPENDIX

Twiss parameters at the relevant locations in the extraction channel
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