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Γ⅛ιbering of Drift-tubes end Polarity of Magnets.

Drift-Tubes.Tank I coι>tfiins 41 complete drift-tubes and two half-drift-tubes at the ends« In all ⅜⅛drawings and data sheets the complete drift-tubas are numbered one to forty-one and the two halves numbered zero and forty-two^The corresponding figures for the other tanks are included in the table below:
TABLE I
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The space b⅛t*-∕6en Tank II and Sank III corresponds exactly to ore unit cell I.of two kalf-⅛jrift-tιbee and an K»F. gap)» That between Tank I and Tank II oor<τeβponds to two ιaxt cells (two balf-drift-tubes, two gaps, one complete drift-tube)«It is convenient for some purposes to number all drift-tutee in all tanks with one series of umbers, ≡d the proposed system is indicated in the first columns of the Table II» Mots that ths complete "missing drift-tuba” between Tank I and Tank II has baβn given a number* (43)» There is not ranch reason for this, but it may have advantages in the fact that we ⅜t⅞n have a length λg always corresponding to ar increase of one in the drift-tube nu5Jt∙cro

l⅛⅞ngts°The focusing system is a +÷-- magnet structure with the two mcdes of oscillation 
& vertical and. horizontal «The half-drift-tubes of the D.C. focusing system contain magnet3 (ifos.44t 35» 86, 113)≈> . Excent for No.44»∕ Those are shorter than their neighbourss but can l∣e given enough curawnt to have the appropriate focusing strength. Thus ths only distiirbence of the focusing system at the junction Tank II to Tank III is th® absence of one H.F.. gap, anc. the fact that the mid-pciutε of ties® magnate are not quite on the proper position along the axis. These are both small effects.At the junction between Tank I end Tank II there is a misning drift-tube, ami itwovld be difficult to put a pulsed quadrupole in Ho.42 half-driS*t-tubow Some calculationsby Johnson show that the effect of omitting these magnets is not serious, providing thatit ifi done in such a way that one has an extra-long drift-space inserted in a symmetrypoint of the focusing structure. This i.s illustrated below:
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Q* I.I1., the magnet poles at 45 frc≡ vertical and horizontal.
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Thetis magno⅛ are adjustable in vertical tsnd hcidaontal position,, in order to correctfos the effect of misalignments in their Tank»
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Cnee adopted, this arrangement at the Tank I - Tank I I j '.notion f?.xes the positions of ths ^y≡βtιy points and axr<Z'symmetry points throughout tie linac: the only choice remaining is in relation to the vertical and horizontal pianos.The arrangement is one that ends approxiiaately at a syj≡⅛txy point of the focusing structure». Since we inject into the synchrotron at the middle of a (‘horizontally) defoeiaing sector, it is probably desirable to end the linac at a point of the saιae type. Then the matching is by a moderate factor in both planes., while the opposite choice would involve a big factor for the vertical plane and a small one in the horizontal, plane.E⅛ιbject therefore to possible change when the matching is calculated in more detail, the linac focusing system should be as in the fifth column of Table II, with F and 1- referring ⅛c> the horizontal plane. The polarity of the magnets and energising current directions a.⅛ skotched below, viewed in a direction with the beam:
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(horizontally)? (horizontally)])

The reference plane in whic ι the linac focusing st rue to. -? may be considered to stop ?nd the first drift≡apace of the match:.ng optics to l ogin, is located λ /2 ≈ 2$ cn s beyond the end liner skin, and is a (horizontally)]) symmetry point if two small offsets Frit? n≡glectetL∣,a) Half an RoF.gap is missing from what is necessary tc complete the perfect focusing structure pattern up to this point<(b) The lasst magnet is a little shorter, and its centre is displaced a little towards the ion source r, compared with a perfect pattern.With no magnet in the first half-drift~tube of Tank I, this structure begins F FI D Fo... .etc., i.e. it begins in an antisymmetry point (neglecting the small effect of the hfilf R.F> gap that exists in addition to a perfect st∑,ucture continued back co this point) .
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Matched .injection into such a point requires a be sm with "he same width in. both planes, and numerically the same angular spread in both pianos, but it should he diverging in the horizontal plans and converging in the vertical plane.,It is difficult to say who ⅛ ar it is easier to make a good approximate match into such an antisymmetry point than it would be into a symmetry point., but one can say two things: (a) If a ssE∑2⅛try point is much easierv one can switch off the first quadrupole, regard the forming structure as beginning at the middle of the second gapf and add a little isctrcpi⅛ convergence to the injected beam to compensate the R.F. defocusing in the first 1.5 gε pε . (b) A perfect match into this antisymmetry point would be obtained by injecting an i≡c⅛ropic beam with no systematic convergence or divergence (i.e. a "neck”) at this point, and placing a D quadrupole at this point» Such a D quadrupole cannot be put here, as this is the first R.F. gapy but it seems likely that a suitable reduction in strength of the '.1¾ry close first quadrupole (which is F) together with a weak D quadrupole outside the tank would makes a good approximation to what is required.
‰ most interesting possibility to keep in mind as a possible alternative to the above scha,αe would b® to put an F quadrupole in the last half~dxif⅛ -tubΘ of Tank Is and move hie whole pattern in that tank one unit towards the synchrotron. Nothing would change in Talks II and ΠIt but Tank I would begin at a symmetry point.
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