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Figure 1 General Layout of the S-Band Linear Collider.

The demandor €€ collisionsbeyondthe LEP 200energy pursued at DESY in the frame of an international
range up to th&eV region requires théevelopment ofinear collaboration with institutes inChina, France,Germany,
collider technologyand thereseems to beinternational Japan, Netherlands, Russémd USA contributing to the
agreement todaythat this should be a 2250 GeV linear technical R&D and/or the design of the 500 GeV collider.
acceleratof1]. Different studies around the world concentrate

on different designsall based on partially onon developed active lemth  30.2 km
technology.The generatlifferencesare mainlyexpressed by theampulse 2 us
the choice ofthe operatingrequency ofthe rf-power source ny/pulse 125
and theaccelerating structure, which varies fibre studies Aty 16 ns
(TESLA, SBLC, NLC, JLC, VLEPP, CLIC) betweeh3 to fre 50 Hz
30 GHz. Based on a number afgumentq2] which mainly &dEy 10/0.5 16 m
summarise the availability, theost optimisationand the B /B, 22/0.8 mm
experience gained so far with S-Band technology, a 500 GevV_o,*/o.* 670/28 nm
S-Band linear collider design has been worked out at DESY.|__ o 0.5 mm
<AE/E>qq 3.2 %
l. Introduction Eb oS i§<97-2 I':A/'VV\\;
. . . —_ AC 's
A linear collider consists of two opposinglinear L (incl Ho) 375 1%

accelerators, one accelerating positrons, the other electrorts:
From the parameters of tipgoposed S-Bantinear collider,  Table 1 Main parameters of the S-band 500 GeV (c.m.)
which are given irtable 1, itcan be seethat from today’s linear collider.

point of view the operating conditions acése towhat has

been achieved alred@®}. Especiallythe proposed vertical spot

size at the interaction point (1.P.)asly about a factor of two Il. General Layout

smallerthanwhat hagecently been demonstratedtire Final ~ For the overallayout ofthe linear collider tunnel a number
Focus Test Bearfd]. A more detailed description afll the of assumptions have been made to minimise construction
parameters is given ifi] and asummary of the technologicalcostsand tavoid restrictions otthe choice ofthe accelerator
developments and th&-band test linac set-up is presented Hite.

[5]. The trade-offs in comparison with other approaches are ¢ The tunnel has toaccommodateall accelerator
described in detail ifi6] and pointout other basic advantages components otherwise a secdadnel or klystrongallery

of an S-band collider adpr examplethe generallyower is necessary.

wakefield due tdarger apertureand the smallepeakpower + Entrance into the tunnehust be possibleduring
required per meter to store sufficient energy for accelerationoperation in order to allow maintenance on klystrons and
with good beam qualityThe SBLC linear collider study is modulators.



From today’spoint of view this results in a single tunnelpower required, if no further increase in klystron and
7 meter in diameter with theeam linesand theaccelerating modulatorefficiency isassumed. Thiseems to be unlikely,
structure shielded inside the tunnel (on biedtomunder the but so far no save prediction seems to be possible.
concrete shielding). A sketch of tlceoss section is given in  Therefore the 1 TeV parameters giventable 2are based
figure 2. It should be noticethat only half of the tunnel on the samevalues forthe Kklystronefficiency compared to
volume is filled to allow forthe energy upgrade (comparetable 1. From the picture of the tunmebss section, itan be
following section). In the sketctioday's size of the seen as welthat even withthis size of thecomponents, the
components (modulator, klystron, section support etc) uggrade would be possible
shown. With more relaxed tolerances of thew-frequency

approach, th&BLC design isvery well suited if one aims to

push the vertical emittance towards a smaller vahfeer

gaining experience with the different correction and
_ optimisation procedures, reducing the vertical emittaptg

Air Duct an order of magnitude seems to be conceivahiether and

even more optimistic assumptions on possible reductions of
the verticalbeam size being transportédrough the linac
could be made,taking into accountthat the emittance
proposed here is stilarger thanfor the higherfrequency
collider approaches. Thigould be used to decrease the
repetition rateand therefore bringdown the averag@ower
consumption.

[ll. FINAL FOCUS & COLLIMATION

In general keeping beamstrahlung atlosv level is an
essential prerequisite for acceptable background conditions
and good energy resolution fothe highenergy physics
experiment. More recentlthe bunch to bunch distanatso
became an issue fdhe highenergy physics experiment,
becausethe probability of having underlyingevents in the
detector increases with the number of bunch crossingsniter
A. Upgrade Path time[1]. Therefore low frequencylinear colliders (and

In order to upgrade to the S-Band linear collider to 1 Tev§sPecially sc-linacs) wittarger bunch to bunch distances are
would be desirablaot to extend the linac tunnel butdouble €VEN more favourable. The most important parameters
the accelerating gradient instead (quadruple the pealer). Conceming beam-beaeffectsare summarised in table 3. In
This can only be done on teepense of beam pulkength, if case ofthe SBLC, beams have to cross at an angle

a SLED | type pulse compression scheme is considered for(flsg3 mrad) in order tavoid the multibunch kink-instability
first factor of 2 in peak power. due to parasitic interactions assuming conventional

guadrupoles with @ore radius of 4 mm. Areduction of

Figure 2 Sketch of the SBLC tunnel with one complete
module installed.

active length 30.2 km Iuminosi_ty c_aused_by anffective in(_:rease (_)f the horizontal_
beam size is avoided by employing a simple crab-crossing

ny/pulse 20 scheme with finite dispersion at the IRmaking use of a

touise 0.5 HS coherent energy spread within the bunch of aloga.5 %.

frep 50 Hz <BE/E >y ms 2.7 %

Ng/bunch 2.9 18 04

edey 5/0.05 100 m Disr. D/D, 0.4/8.5

o, loy,” 572,9 nm angleb,y, 1.28/0.55 mrad

o, 0.50 mm bunch to bunch distanc¢ 16 nsec

<AE/E>,q 4.3 % Npai/bunch 7

Pac (2 I's) 278 MW Nhag/bunch 0.2

L (incl. Hp) 6.17 133 cm?s? Table 3 Results of beam-beam simulations

Tat_)le 2Parameters at 1000 GeV (c.m.) with reduced vertical The magnet latticketweerthe interaction regioiR) and
emittance the main linacconsists of the finafocus system (FFS) for

In addition, the number of Klystrons have to dwubled beam size demagnificatiomnd chromatic corrections, a
(second factor &), which automaticallyould doublethe ac- section to protect the IR quadrupoles from large amplitude



particles and bending sections for creating a sufficienalignment techniques habeen performed with anewly
separatiorbetween twdeamlines if the collidehas toserve developed cod§l(. The results haviéeen compared with a
two experiments. The momentum acceptance+®f0 % similar code[11] andgoodagreement was founét the same
(OEpear=0.5%) with an optimised sextupole distribution of thiéme a strongeffort to understand and tealculate the Higher
FFS forthe SBLC design is far inexcess othe beam energy Order Mode distribution in accelerating structures hasen
spread. The tight requiremenfsr beam collimation aremadg§12,13.

determined by théact that synchrotron radiation generated in

the doublet beforethe IP has topass freelythrough the VII. Summary and Conclusion

aperture of theppositefinal quadrupole_, which i_s thenain During the last thregears of R & D several aspects of the
difference compared to oth&ryout§1] with crossing angles g era)| Jayout have been reviewadd discussed. Especially

aroundB.=10 mrad. Therfere particle amplitudes have to b&om recent beam dynamics simulationd under the
restricted to @ x 70,. The entire lattice from the linac to theysgymptiorthat the multibunctproblemhasbeen solved by
IP will require approximately 1.5 km per beam on eithiéle {he technologies mentioned this paper, the S-Band linear
of the IP including the double bend for two experiméills  collider is dominated by the single bunch transverse
wakefield. In order to optimiséne design it will banecessary
IV.The Linac to reduce the single bunch charged adjust the number of

The basiclinac module consists of one 150 MW klystroRunches for the required luminosity.
driven by one modulator producing ausec rf pulsevhich is
fed into two 6 meter long accelerating sections (compare VIIl. Acknowledgement
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The set-up of the S-Band test linac at DE&Mers the
main effort for the whole technology whichhas to be
developed for #inearcollidef5]. In addition for a londinear
accelerator the transpodnd thepreservation of a small
emittance has to be investigated. From particle trackiﬁgZ]B. Krietenstein et al, "Th&-Band 36 Cell Experiment”
results the tolerances mentionaeforeare determinetbr the this conference. ' '
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