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Figure 1: General Layout of the S-Band Test Facility at DESY

The S-Band Linear Collider TestFacility under 2) A dedicated test accelerator will gitree only possibility
construction at DESY will serve as a unique tesd for the to provethe feasibility and to a certaiextend the reliability
necessary technical developments tdrge scale 2250 GeV of the proposed componengnd conceptsThis is especially
e'e linear accelerator. The testcility consists of two true for the HOM cures being proposed fail thefuture
modular units similar to those to be installed in a Lineeaollidersand thdeedback’s designed to stabilise accelerator
Collider tunnel(see alsd1]). The questions of Higher Ordercomponents down toms amplitudes of 10th of nanometers.
Mode excitation, measurement, dampiaigd feedback on the Thewhole test accelerator pdanned be commissioned by the
acceleratingcavity and thequadrupole position arespecially end of 1996 in order draw a conclusion on the future R & D
important and have to be addressed in order to understandothgrams going on at DESY towards a linear collider.
most crucial aspect of a 15 Kimear acceleratonamely the
beam stability. Simultaneoustite performance of theewly II. THE MODULE LAYOUT
developed rf-systems will be investigatdthe status of this

i Th fth ility is sh in fi .
set-up will be presented. e generalayout ofthe tesffacility is shown in figure 1

For the S-Band Collider a “linear collider modulefonsists
of one 150 MW klystron driven by one modulator producing a
l. INTRODUCTION 3 usec rf pulse which is fed into two 6 meter long accelerating
Although S-Band linear acceleratdechnology is well sections. Quadrupoles, beam position monitmg beam
acceptedand used aroundhe laboratories, the demands fatiagnostics are part of such a module as well.
an S-Band Linear Collider are not a simple extrapolation

from any existing accelerator, e.g. tBeC [2] at SLAC. Two Energy at full current 400 MeV

main reasons lead to the decision, to buhd operate an S- overall length 040 m

Band test accelerator at DESY. _ injector energy =5 MeV
1)_ The parar_neters beingoposed forthe S-Band _Ll_near current pulse length >0 Lsec

Collider, even if theyare based on well proveand existing modulator & Klystrons >

linacs, havebeen pushed to what whink are the limits number of bunches 1-250

which can beachieved within the nexew years of research . =

anddevelopment. Especially ftihe klystronsand modulators particles per bunch 1'5’3’56 L0

the required pealpower (compareTable 2) is morethan norm. emittancqe. =50x 10" | mm rad

twice ashigh ascompared to the 5045 Klystron (65 MW, 3.5 | _Punch to bunch distance 8,16,24 nsec

usec) being in use athe SLC right now. Because the |_2verage beam current > 300 mA

modulatorsand thdlystrons are the mosixpensive single
items of a Linear Collider, reliable operation must be provenlable 1 Main parameters of the S-Band test linac.
and the costs for production have to be estimated.



The testfacility consists of twosimilar modules, with an possibilities to reduce theosts have to be investigated but
injector in front in order to producthe full charge designalsoHOM danping and alignment is aissue. A first 5.2
bunchtrain and abeam diagnostics station down stream toeter long accelerating sectidms been assembled and
analyse thebeam energy, emittancand position. The brazed at DESY by the end of 1994. Thigh power test

parameter overview is given in table 1. ended successfullyafter approximately 50 hours of rf
processing with a maximum gradient of 25 MV/m within the
A. The Modulator and Klystron R & D structure. The vacuum pressure achieved sovés of the

Klystrons and Modulators turned out to be thmost order of 1 Torr.
expensive single components dfreear collider.Therefore as

much peak power as possiblas to beproduced with a single Linac Il LC

device. In order to satisfy the RF pgadwer requirements for| attenuation 0.5-0.6 0.55 neper
the S-band linear collider a separate R & D program togeth&ngth of the section 5.2 6 m
with SLAC hasbeen started in 1993. Following &arlier | group velocity 3.3-1.2 41-13| %c
development being done in 1985 when a 150 MWiséc- | filling time 750 790 nsec
klystron with anefficiency ofmorethan 50 %was build[3], | iris size 1.4-1.25 1.6-1.3| an

the goalnow was, to construeind operate a 150 MW [ gjignment toleran. | [0.200 <0.030 | mm rms
klystron with a pulse length of [Bsecand arepetition rate of | 3yer power dissip.| 0.7 1.4 KW/m

50 Hz. In 1994pnly 1%, yearslater, the klystrorhasbeen
tested meeting the specifications. Acemd klystron with a Table 3 Parameters of the accelerating sections build (LINAC
slightly modified output circuit geometandimproved HOM 1) and proposed (LC).

damping in the driftube will be testedluring summer 1995.

The operating parameters achieved with the first of at Ieas?ther major technlc_al _developm_ents being made so far are a
very compacsymmetrichigh powerinput coupler[5] and the

two different klystrons being constructed so far are listed In .
the next table. Thislystron has been shipped to DESYcolllnear load[6]. The collinear loacabsorbs ovethe last

already. Both klystrons have been simulated with&D 3 D eight cell_s of the section themaining rf-power while .St'"
. - accelerating the beam. Such a loabids a secondhigh
codes extensively to optimise the overall lajgut

power coupler (costs), is perfectly symmetric (no transverse
kicks due to field asymmetrieand absorbs anfjigherorder

2045 | SBLC mode touching the section end as well.
Beam Voltage 350 528 kv The final required straightness of the section is determined
p-Perveance 2.0 18 AN by the tolerableHOM excitation. Assuming an average Q
Output Power 67 >150 MW value of the HOM's of 2500 (natura&@8.000) with a bunch
pulse length 3.5 > 3.0/ usec charge of 810", the tolerance calculated so far iqu80rms
Electronic Efficiency 46 42 % over the full six meter length. The firsection has been
Drive Power 350 <400 W measured after brazingnd maximundeviations from the
Solenoid Field 0.12 0.18 T axis of the order of one millimeter appearefiiter

] correction, the rmszalue was othe order of 100 micrometer
Table 2 Parameters of the 150 MW klystron being tested j)t nevertheless is to large by almost a factor of 4.

The modulator considered to drive the 150 MW klystron R§€ak-up in a Linear Collider, each section will be equipped
a PFN typanodulator with pulse forming network connecteith two HOM dampers. One near the front eadd one
to a pulse transformer. Such a modulator has been construgtBtpst at 2/3 of the section length. Definitely two couplers are
already at SLAC to teshe Klystron at fulpowerand at a Not sufficient for @amping all themodes inthe HEM
maximum repetition rate of 60 HZwo further modulators Passband because abdi8 of thesevere modes irthis
are under construction at DESWr the S-Band tedcility. passband are trapped at different locations of the section. The

The modulators are designdéor a maximum voltage and#OM couplers, in combination with a set of micromoovers,
current of 550 kVand 700 A. For the tedgcility, these Will have to control the beam inducetDM power.While the

klystrons will be installed during 1995. HOM couplers are used to couple outraschHOM power as
possible, the amplitude of the extractpdwer will be

B. The Accelerating Section and the HOM prepared as a control sigrfal the micro-movergelow the
Suppression Techniques to be Applied section support. In addition an R & D progréwas been set

up with the MPEI inMoscow to developsymmetric high
power couplers which couple otite HEM; modes being
trapped close to the input end.

Another method fointernal damping is undedevelopment
[7]. Sputtering ahin (=20 um) stainless steel layer onto the

The section is atandard 2v3 mode constargradienttype
section which is designed to have a continuous gveigzity
taper from the beginning to the emkcauseahe accelerating
section is themain drivingforce formulti- and singlebunch
instabilities which deteriorate th@meam emittance, nainly



top of theiris strongly damps trappdugher ordemodes but instability experimentandinvestigate different beam loading
almost notaffectthe fundamental mode. First measurementempensation schemes. The questions of Higher ®Adde
indicate a Q-reduction of thHOM mode by a factor of 5excitation, measurement, dampirend feedback on the
while the fundamental @nly changes by 5 %. Highower acceleratingavity and thguadrupole position arespecially
tests still have to be done. The combination of both methaaiportant and have to be addressed in order to understand the
will provide the required overall damping and HOM control.most crucial aspect of a 15 kiinear acceleratonamely the
beam stability. Especiallthe concept of measurintpe beam
| | induced dipole mode power #he position of the HOM
- Iris Coating dampersandfeedback vigdhe micro-movers on the position
of the section is crucial. Therefore a transversele cavity
will be introduced into the front end of tHeeamline to
modulate the bunch transverselgnd excite specific
Figure 1 Sketch of the iris coating to introdudesses for frequencies in the accelerating structures.
the HEM;; mode withonly little effect onthe accelerating In order to handle the large number of bunchesious
field. types of monitors for positionand beam sizeare under
constructionand will be installed in the testacility. Wall
C. Ground Motion, Vibration and Feedback current monitorsandbeam position monitorare going to be

Any kind of quadrupole motion of the order of 20-200 nrﬁhe‘?ked out, especially fahe bunch to bunch resolution
within a frequencyrange of 2-15 Hz can hardly lamped Within one burs10].
either passive or with bearbased feedback techniques.

Therefore ground motion detectors (geophones and V. Acknowledgement

accelerometers) have been tested furtherdeveloped[8]. | would like tothank all themembers of the collaboration
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Attenuation with an activéeedback between &nd 12 dB encourage this work.

within this frequencyrange hasbeen achieved star and

corrects the verticalms quadrupole motion down tthe 20 VI. References

nm range.
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