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Abstract 2 THE PERMANENT MAGNET LAMBERTSON

This paper will show and discuss the simple design  The permanent magnet Lambertson is unique in that
of a permanent magnet Lambertson used to extract and it uses solid bar stock and plates for its construction. The
inject 8 GeV. beam from the Fermilab Main Injector  field free region is constructedusing a gun boring

Ring to the Recycler Ring, and from the Recycler Ring tgschnique. In laminated magnet construction, thield
the Main Injector. Pictures will show how four different free region islocated at a fixecboint in relation to the
magnets used to form the injection and extraction doublepending region, and the bending region has taldsigned
dog legs are made from one universal design. Detailed ith a wide enough aperture to bend the beam irgtuel

assembly drawings will illustrate the construction field region_ Having thefield free region made in a
techniques using solid pieces of steel instead of separate piece dfteel allows the bending region to be
laminations. The field strength in both the bending positioned bending upward or downwardriation to the

region and the field free region will be discussed along field freeregion. Since wareable to angle thdending
with temperature compensation of the strontium ferrite region in thedirection of the bend, the width of the
magnetic bricks. bending region is greatly reduced.
Having this mechanical capability of bending up or
1 INTRODUCTION down, the permanent magnet bricden bearrangedsuch

The idea of using permanent magnet Lambertsonsthat the field direction of all the bricks is pointing in the
for injection and extraction from the Main Injector ring todirection of thecenterpoll piece or awayrom the center
the Recyclerring was an extension of thidea to use POle piece. Thus, with one mechanical desidour
permanent magnets wherever we have a fixed energy ofliferent Lambertson configurationsan be constructed.
GeV. The Recycler storageng will be installed in the The specifications of the permanent magnet Lambertson
Main Injector ring at a nominal height of 84 incifesm are asfollows: The pole tip length is 160 inches. The
the floor. The Main Injector ring is at 27 inches from thdase plate length is 168 inches. The bending angle is
floor. 22mr, and thdield strength is 1,607kg-m. Thigeld free

The Recyclerring was the firstarge scale machine r€gion has a 3 inch OD X .049 wall
built with permanentmagnets. We built a couple of steel vacuum tu_be, and the bending region has a 2 X 2 X
successful prototypes for the Recycler ramgl concluded -065 wall stainless steel vacuum tubgSee the
that it would be a gooddea to use as manyermanent ilustrations of the four types of magnets.)
magnets aseemedeasonable irour 8 GeV transfedine
which runs from the Boosteing to the Mainlnjector
ring. The permanent magnets that were constructed for the
8 GeV transfer linendthe Recyclerring have strengths
which range from 1.5 to 2.0 Kg-m. The mgrermanent
magnets we built, the wiser we became in the methods 6
building these types of magnetand from this the A
permanent magnet Lambertson evolved.
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5.

3 LAMBERTSON ASSEMBLY SEQUENCE

The sequencdor assembling a permanent magnet
Lambertson goes in the following manner:

1. The 1X4X6 strontium ferrite bricks are fully
magnetized.

2. The type of Lambertson to lsenstructed iselected:
Extracting protons or anti-proton®gending up or
bending down.

3. The center pole piece and the side plates are
assembled tdahe base plate which has tfield free
region in it, in the appropriate bending direction.
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4. The side bricks are slid into the maghetween the
side plates and the center pole piece, worleggally
on both sides and starting at one end of the magnet.
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The top plate is a sub-assembly whicltasstructed
on a separate table. Thaagnetizedricks are glued
to each other and then glued to the top plafaey
are located otthe steel top plate by aluminubars
which run down the length of the top plate.

TOP PLATE

|
| S
R
/

R

TOP
BRICKS

TOP PLATE W/ BRICKS

The top plate isotated180 degrees, and lowered on
to the magnet sub-assemblysuide rods are used to
keep the top plate centered as it is forced into its final
position. There is a very strong repulsifmnce until

the top plateandthe sideplates get close enough to
make magnetic contact. At this point theagnetic
circuit is conpleted and the force becomes one of
attraction.
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7. The magnetic compensation strggenow installed, 8. The magnet is now magneticallyeasuredfor field

and the end plates are added. strength using a flip coil. After measurements, the
magnet is place in fieezerwhereit’'s temperature is
ADD GOMFENSATION lowered to 32 degrees F.The magnet isagain
STRIPS measured at this temperature to insure thatthect

i amount of temperature compensating material has

beenadded tothe magnet. Once the magnet has

1 7/:‘3:‘:‘2‘ warmed up toroom temperature, another set of
RARN measurementareagain taken to finalize the magnet
A strength and temperaturecompensation  of the
magnet.

9. The magnet is now ready for a final paintind the
vacuum beam pipes are installed.
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