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Hunbering of Drifi-tubes and Polarity of Magnets.

D3 £t~Tubas.

fove S -

Tank I contains 41 complete drift-tubes end two helf-drift-tubes at the ends. In ail

dveawings and data sheets ¥ the complete drift~-tubas are rumbered one to forty-one and the

tro halves mrmbersd zero and forty-two.

The corresponding figures for the other tanks are imcluded in %he table beliow:

TABLE I
Tonk ¥ 42 cells 41 and two half-drift-tubes
Drift~-tube numbers 0 = half-drif¢-tube
by
compiete drift-tubes
o
4/
42 =  hahf-drifi-tube
Tenic 1T 41 cells 40 and two helf~drift-tubes
0 = half-érift-tubse
1 \{
’ y complete drift-tubes
60 J
&L half-orifi-tube
Temi 11T 27 cells 26 and two half-dzift-tubes
Q0 =  Thalf-d¢rifi-tube
1)
> 1 complete drift-tubes
2 )
26 4
27 =  Thalf-drift-tube

-

* The repor:s ob the Bevatron injector, and the yeport CERN/PS/MCV 1, relsto te a tark
that has one more drift-tube at the baginning.
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The space bstween Pank II and Penk IIT corresponds smactly to ore unit ceil (of two
Laif-irift-tibes and an R.F. gap). That jetveen Tenk I and Tenk Ii co:responds o %wo

wait cells {wo talfedrifi-tubes, two gaps, one cemplete drift-tube).

It is convenient for some purposss to number all drift-tules in all tanks with one
garies of muzoers, and the propoced sysism is indicated in the first «oluwms of the Teble I,
Nots that the complete "missing drift-tubs” vetween Tank I and Tark I7 hes besn glven a
nwtbe (4-3)e Thera 1g not much reason for tnds, but it may have advanieges in the fact that
w3 tken have a length Ag always corresponding to an incrsass ¢of ons in the drift-tube

nusbs T,

Hagnets.

The focusing gyster is a - pegnet atruciure with the two medes of secillation
s 2 - §

vaztiosl ané horizouval .

The helfirifi-tubes of the D.C. focusing system contain magmats (Mes.44, 85, 86, i13).
Ixcept for ro.4d. ) ] ) ,
Thazs are shorter than their neighbours, but can be givern encugl, curzent %o have the
ansrepriate focuzing streoagth. Thue ths only disturbence of the focrsing system at the
Jusctiion Tank IT do Tank IIT is the absence of ons R.F. gap, anc. the fact that the mid~roints
of tiose magnats are not guite on the proger positiorn sicng the axise. These sre both smsll

effecta.

At the junction batween Tenk I end Tank IT there is a missing (rift-tuke, and it
uoulé be difficult %o put a pulessd queadrupole im l0.42 helf-drit-tubor Soms calculations
by Johnsen ghow that the sffect of omitiing these wsgpets is not serious, providing tnat
it in done in such 2 way that one bas av extra~long drifi-space inssited in & eymmeiry

reint of the feousing structura. This 15 iliustrated belows
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® Thee magnats sre adjustable in verticai «md herdzerial position,
fox the effact of miszligpwents in thelr Tank,
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in order to correct



Cnca adopted, this errangeicnt at the Tauk I - Tank IT jmetion fixes the
poeitons of the syrwetry pointe and anvu:aynuwetry acints throughout 19 linac: the only

cholice remaiving is in relation to the vertical and horizontal plsies.

Ths srrangement is ons that encs appmxinetely at a8 syamatry point of the
focusing structurs. Since we inject into the synchrotren at the middlas of & (.'horizcntally)
defocising sector, it is probably desirable to end the linsc at a point of the same type.
Tren %“he matcting is by e moderate facto: ir both planes, while th2 opposite chicice would
involve a big facvor for the vertical plane and a small one in the horizontal slene.

Subject therefore to possibie change when the matchinz i3 calculated in more
detail, the linac focusing system should te as in the fifth column of Table II, with F end
I referring %c the horizontal plams. The polarity of the magnets end energising current

directions a¢ skotched below, viewed in & direction with the beam:
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(hoxizontally)F (horizontally;D

"he veferenc:® plane in whic) the linac focusing structur2 msy be considered to
giop nd the {'irst drift-upace of the match ug optics to tugin, is located ?\g/i:‘ =23 en
beyoni the end lizer skin, and is a (korizoutally)D symmetry point if two smail effects

exv nzglected.

(&) daif an R.F.gap is missing Trom what is necessary #c compleie the
perfect focusing structne pattern up to this ypoirnt.
th) The last magnet is a little shorter, and its centrs is displaced a little

towarda +the ion source, coupared with & perfect peitern.

Hith no magnet in the first healf-drifi-tube of Tank I, this stracture hegins
PRI DPFosos.88Ce, 1.¢. it begine in an antisymmetry npoiat (negiecting the small sffect of
the ralf R.F, gap that exists in addition t» a perfect structure continued back to this
point ),



Matebed injection into such & point requires & besm with «he sawe width in
both rlaues, and rumerically the same angviar spresd in both plaves, bus it shkould he

divarging in the horizontal plene and converging in the vertical plans.

It ig difficult to say whether it is essier to make a good approximaie mateh
into gach an antisymretry point than it would be into a symmetry point,. buh one can say w3
thinge 2

{(a) If a smmmetry point ie much easier, ons cen switeh off? ¥ue Tirst quadrupocle,
regard the focuming structure as begimning at the middle of the second gap, and add & little
iscircvie cunvorgsnce to the injected beam to compensate the R.F. defcvcusing in the first

1.5 gepe .

() 4 parfect match into this antisymetry point would be obtained by inpecting
an isctropic boam with no systematic convergence or divergence (i.e. & "neck") at this point,
and placing a D juadrupsle at this peint. Such a D quadrupole canrot be put here, as
this is the firet R.F., gap, but it seems likely thet a suitable reduction in streagth of
tha very clese first quedrupole (which is F) togeihar with a wesk D sunadrupole outside the

tenk would mske & good approximation to what is requized.

The most intevesting possibility to keep in mind es = popsible alternative to
the abtove schane would be to put an F quadrupole in the laat half-drifi-tube of Tank I, end
move *the whols patiterm in that tenk one uwrit towards the synchrutron. Nothing would change

in Teriks I1 end I4I, out Tank I would begin at a symmetry point.

2. G.Hereward.
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