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ABSTRACT 2 SEPTUM MAGNETS

A synchrotron light source is being designed in A septum magnet (septuml) will be designed to
Barcelona. The injection to the booster at G&V is transfer from the preaccelerator to the booster.
made with a septum-kicker ensemble as well as the Four identical septum magnets (septum2) are
extraction from the booster at 2&eV. The injection to designed: two for extraction from the booster and two
the storage ring requires two septum magnets and fdiar injection into the storage ring at both ends of the
fast bumper magnets[1]. The septum magnets (.85 transfer line. The two septum magnets are placed one
magnetic length) are eddy current type, they are watafter the other in a common vacuum tank. The vacuum
cooled and they are placed inside a vacuum vessel. Tiamk will be a stainless steel cylindem{bf length for
yoke will be made of 4% silicon-iron laminations. Theyseptuml1 and r2 of length for the two septum2). The
are excited with a 5Qs half sine wave. The kicker vacuum chamber of the ring will be inside the tank in
magnets (0.4m of length) in the booster are windoworder to keep the beam wall-currents unaffected and to
frame type with a ferrite core. The vacuum chambédteep the vacuum in the chamber unchanged. The
made of ceramic is placed inside the window. Theressure in the chamber of the storage ring will b& 10
excitation current has a flat top of 188and a ramping Torr while the pressure in the tank will be*1Dorr. At
time of 320ns The four bumpers (0. of length) in the the point where the particles enter the storage ring both
storage ring are window frame magnets with the yokgressures are in contact through a hole of relatively high
made of ferrite. The excitation current is a half singacuum impedance.
wave of 6.62us. All these magnets are fed with special Septuml and 2 are eddy current type. The main

purpose current supply circuits. parameters of both magnets are listed in table 1. We
have chosen the same cross section for both magnets
1 INTRODUCTION (septum 1 and 2) (fig.1) for simplicity and to reduce

manufacturing costs.

At the LSB there are two septum magnets, two kicket
magnets and four bumper magnets to be designed for the
injection and extraction processes: one septum and gne
kicker for the injection to the booster, one kicker angd \T\/\/\I/’\“\\\\‘
two septa for the extraction from the booster, and two \\\\\\%
septums and four bumpers for the injection into the
storage ring.

The preaccelerator provides 50 bunchesiszach,
every 0.1s and the magnets have to produce a constint

field the time the bunches go through. For the goqd
performance of the injection, the maximum relativ
magnetic errotAB/B has to be under T0 Simplicity,
price and reliability are the main goals to be achieved. _. i i )
The magnetic simulation has been made with theigure 1.CAD design of the septum magnets involved in
finite elements code OPERA-2dAnalytical models are transfer processes at LSB.
used to estimate the heat losses and the required cooling. The yoke will be made of 4% Si-Fe laminations
The conceptual design of the magnets takes in2mm thick. Carlite will be used as isolant between
account the circuit for pulse generation which are d@minations to preserve a good vacuum level in the
present under design. tank[2]. Magnets are curved to reduce self-inductance,
and with parallel end faces for ease construction.
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investigation at present. Septum2 can work at 120%, but
Table 1. Main parameters of the septum magnets at LSBower losses would be at the limiting upper value.

Septum 1 Septum 2

Beam energy (5eV] 0.1 25 3 KICKER MAGNETS

E::]Ieti;tlf)mn][mRaq %75 5182 A kicker magnet will be designed to accept the beam

Fielg 7] 0'3 0 8 into the booster (kickerl), and another to extract it
. : : (kicker2). Both are window frame type and have the

Puise W'dt.h W.S] 50 50 same cross section for simplicity (fig.2). The aperture is

iggmr:\efc[):;t:%:kness tm 20H3>'<?LZV 203)’(012\/ fixed by the booster vacuum chamber size. The main

Self-inductance piH] 0.56 353 parameters for both kicker magnets are listed in table 2.

Peak current [KA] 2.4 7.64

Peak Voltage kV] 0.084 1.7

Total losses W] 10 270

Force on septum N/mm| 107 2600

Field variation in 10mm 10° 10°

Integrated stray field [Tm] 1.5x10°  0.5x10°

The conductor will be made of solid coppe
(5Hx10Vmn{), with a channel for water cooling rihf)
for the septum2. The conductor out of the cavity hds
bigger cross section area (5Hx20%f). The conductor
will be isolated from the yoke by ceramic pieces|
Magnetic forces push the conductor towards the irgn
yoke, thus no tight support for the cable will be needed

The septum sheet will be 2rBmthick and a 0.5nm
screen ofpermalloywill be assembled to further reduce
stray field. Calculations show that the integrated strayjable 2. Main para2meters of the kicker magnets at
field stays below the safety value of*Iin. The copper LSB.
cover around the magnet acts as a pulsed magnetic fietd - -
screen, and as a closed circuit for the eddy currents%w Kicker 1 Kicker 2

Figure 2. CAD design of the kicker magnet in the
booster.

. : . eam energy GeV] 0.1 2.5
tehned:[iﬁ)tum[S], and reduces the field distortions at t eflection [mRad 6 517
- L . 0 Length [m] 0.4 0.4

The field calculation is made with OPERA-2d'he :

i o . ) . Field [T] 0.005 0.108
field stability in 10nmin the aperuture is better than 10Aperture [min] 65HXA5Y 65HXA5V
°. The stray field is delayed with respect to the field i%elf—inductance LiH] 0.77 0.77
the aperture and lasts for some hundreds eak current [KA] 0.18 386

microseconds. The maximum value is 1.8kT0and if

. . ., Peak Voltage kV] 0.43 3.95
there is no permalloy screen the maximum stray field S S
5x10° T which would be too harmful for the stored <2 Pind ime [ng] 320 320
bx which wou e too harmful for the stored; .., losses V] 0 10
eam Field variation in 10 mm 2x10° 2x10°

The heat losses in septum2 are important (270
The heat load in the yoke (180 will be removed by a
water channel weld around the magnet. The conductB(ra
will be water cooled to remove the heat (18 from
the eddy currents and transport current. Both cooli
channels are connected in parallel to the same circ
which provides a water flux of 3.8Bmin to keepAT

The yoke will be made of Ferrite. The conductor will
made of copper (4Hx4®w) insulated from the
oke withkapton The vacuum chamber will be made of
né?ramic material (98% AD,) to prevent eddy currents
screening the field inside. The inside part of the vacuum
below 10K chamber will be covered with a metallic layer (24 of
The exé:iting current will be a half sine pulse A8 Titanium [5]) thiner than the skin depth of the field but
. . . , . thicker than the skin depth of the particles signal, to keep
long which provides a maximum field stability at the 1ORhe beam wall currents unaffected. A hom thick

better than 10 during the 1001s copper layer will be around the magnet to screen

Care has been taken to maintain the voltage of tr?ﬁagnetic field and as mechanical support. Low heating

tmhagntet ufndetL 1&kv tct) be ?ble. tqt us<;_ cr:]omerc:?I is foreseen, and the cooling will be through the
yristors for the current Supply circuit, which 1s un ersurrounding air and suporting structure.



The field quality in the aperture is guaranteed by th€able 3. Main parameters of the bumper magnets at
reliable design if the ferrite is not saturated. CalculationsSB.

give a stabiliy of 2x10in 10mmaround the center of the Bumpers 2,3 Bumpers 1, 4
aperture. Beam energy GeV| 2.5 2.5
The current pulse has to be shorter than theDeflection [nRad 7.84 10.37
revolution time into the booster (428). We choosed a  Length [m] 0.4 0.4
ramp and flat top current signal. The ramp takes les&agnetic field [T] 0.16 0.21
than 320nsand the flat top more than 168 We are at  ~Perture [mm] 80Hx40V 80Hx40V
. L . ._Self-inductance uH| 1.05 1.05
present investigating the best solution for the eIectr|cPulse duration [us] 6.62 6.62
circuit to produce_the required pulse. These magnet; CaBeak current [KA] 5.09 724
produce a good field up to 0.Z5but the current circuit  pgai voltage k] 25 3.6
would need changes. Power Losses\V] 20 35
Field variation in 10mm 5x10° 5x10°

4 BUMPER MAGNETS

Four equal bumper magnets are designed to be
placed in a straight section of the storage ring to bump 5 SUMMARY AND CONCLUSIONS
the central orbit and accept the bunches coming from the We have presented the conceptual design of the
transfer line (fig.3). The four bumpers workpulsed magnets involved in injection/extraction
approximately at the same field. The main parameteggocesses at LSB. The field calculations ensure a good
are listed in table 3. field quality for all magnets. We have reduced the
number of designs to the minimum: 1 design for the two
kicker magnets in the booster, 1 design for the septum
magnets, and 1 design for the four bumper magnets.

Heat production is important in septum2, and water
cooling is designed to keep temperature under
reasonable values. A permalloy screen in the septum is
recomended to reduce the stray field.

We have taken into account during the design of the
magnets the current supply circuits, which are at present
under investigation. The magnets here presented can
work at 120% (if there are injection demands) if the
current circuit is adapted.

Figure 3.CAD design of the bumper magnet to inject
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