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AN ION SOURCE FOR PROTON-ACCELERATOR INJECTCOS

Heinz Werner (German Democratic Republic)

This invention deals with an ion source for proton-accelerator

injectors.

In the familiar type ion source, two-fold compression of the

plasma is attained by means of a heterogeneous magnetic field, created

by a magnetic lens made in the form of an axially magnetized annular

permanent magnet with pole faces.

The basic disadvantages of such an ion source are the complexity

of regulating the magnetic field of the lens, and significant losses

of the useful magnetic flux in the cooling system, in the air gap

(which maintains a potential difference of the order of 102 v between

the pole faces) and also in the air gap between the pole faces and the

annular magnet, which prevents the magnet from heating to a tempera-

tur*w exceeding the Curie point.

The presence of these air gaps, which weakens the general flux

and which correspond, in order of mamgitude, to the air gap of the

lens, makes doubtful the possibility of creating optimum conditions

for propagation of the heterogeneous magnetic field of the lens.
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Thus, the defects of the familiar ion souroe do not "sk. it

possible to etfeotively utilize the magnetic field strength ot the

leon. As a result, the two-to-ld o eepression ot the plasma Is insuf-

fIGLnt- And the necessary electron beam intensity is not reached.

The purpose of thin invention In the elimination ot these dei-.-

cioenoies by using a radially magnetized permanent magnet, with a

single air Cap having magnetic shunts to regulate the magnetio field

o thlensal this increases the operational reliability and facili.,-

tates regulation of the source,.

Viguse I shOws the proposed souroej Pigure 2 shows a cross section

along line A-3,

Number I is the radially magnetized annular magnet made of manL-

per. Rig 2 9 Is introduced into the magnetj by nman& of this, water

cooling of the magnet is accomplished. Pole facte 3 borders upon this

ring,.

The second pole face 41, together with pole face 3. forms the lenam

and is connectea , by the magnetic circult which is devoid or air gaps

to the outer pole of thes permanent magnet. The necessary electrical

insulation between pole faces 3 and 4, which are at waious electrical

pot•ntials, is attained by using the permanent magnet itsel,, the

elioULa.l resistivity at which • s 10e cq•/c. Thin electrical shuma,
in owunJtion with the worcing rsistanoe of the aaoe beteen the

pole ftoes, haa Praottially no l enclv e on the operatlon of the soirce.

A• iliazr magnetio ohmt&a (5) (ov also principal abmts). aoe-

Sible ftaa wlthout afe Xooe InsIde the vacum sectLon or the Ion

soWfe AM are directed In sequence tmard Uhs sai ftlu. WA4e

shMu Ats are rr ad amok that %be heteroamoousmut nape)a fininGmma
by the lens has Optima aauptud* anid %be dischage ohai dies



not adversely effect the bubble.

In order to maintain the available potential difference between

pole faces 3 and 4 we can, by using an Insufficiently Insulating

material to make the magnet, provide In magnetic shunt 5 an air gap

many time smaller than that used in familiar designs.

The proposed design provides us with an annular magnet of Mani-

perm which is flatter, and which guarantees such an emission density

which up to now had been achieved only by an electromagnet.

ObJect of the Invention

The ion source for proton-accelerator Injector with controllable

comession of the plasma, equipped with a lens in the form of a

permanent mgnet, has the distinguishing characteristic that a radially

m tized permanent magnet with a single air gap equipped with mag-

netic shunts whloh regulate the magnetic field of the lens has been

used to Increase both the reliability of source operation and the

facility of regulation.
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