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SC Machine News

Outline:

* High Field Gradients in TESLA 9-Cell Cavities
- TTF modules
- CW performance tests

- High power full system tests

* News from
-TTF 11
- DESY XFEL
- TESLA

 Conclusion
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High Gradients
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Experience from the TESLA-Test-Facility

_ 1000 450 MeV 150 MeV 4 MeV
experimental bypass MeV

area

47 #6 #5 #4

undulators seeding collimator module RF gun

* Cryomodule 4 and 5 with 25 MV/m
cavities installed and tested with high
gradients.

* Module 6 with EP cavities will be installed

module Iength 12.2m
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TTF Cavity-Module Performance (Pulsed Operation)
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1 2 3 4 s  BCP cavity modules #4 and #5 reach
Module Number TESLAS500 performance goal.
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BCP Cavity Module ACC 5: Cavity Performance

* 6 cavities exceed 30 MV/m. Cavity tests:
B Vertical (CW)
* 1 cavity shows field emission at high field. 4] Horizontal (10Hz)

B Module 5 (1Hz)
(227 Module 5  (5Hz)

* 1 cavity is quenching at 25 MV/ m.
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Electropolished 9-Cell Cavities (1)

* Electropolishing done in
industry (Nomura

Plating) in collaboration
with KEK.

* Cleaning (HPR) and test
at DESY.

* Vertical test: low power

cw test of naked cavity
(high power coupler,
LHe vessel and tuner not

installed).

7 cavities exceeded 30 MV/m.
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Electropolished 9-Cell Cavities: CW Test Results

EP done at Nomura Plating
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TESLAS800 gradients have been achieved repeatedly.
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Electropolished 9-Cell Cavities (2)

* Electropolishing
done at DESY with
new setup.

* 9-cell cavity
polished and tested.

* Vertical test: low
power cw test of
naked cavity.

Outstanding result:
TESLA 9-cell cavity reached 40 MV/m.
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Electropolished 9-Cell Cavities: CW Test Results
EP done at DESY

1.8 K TESLA800
®16K ézcuzl
109 : \ \ \
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« TESLAS800 gradient has been exceeded (39.4 MV/m at 2K)!
* Performance very close to best single-cell cavities.

* Negligible field emission.

* Only 800 C annealing, no 1400 C = cost reduction.
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Horizontal High Power Pulsed Test of 9-Cell Cavities

 Cavity is fully assembled,
including:

— Power Coupler

— Helium vessel

— Tuner (... and piezo)

*RF Power is fed by a
klystron through the high
power coupler.

e Similar to 1/12 of a
TESLA cryomodule.

* Pulsed RF operation using
the pulse shape foreseen
for TESLA.

Two electropolished 9-cell cavities tested so far (AC73 and AC72).
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Electropolished TESLA 9-Cell Cavity AC 73:

Horizontal Pulsed High Power Test

AC 73 _ CW and 0L<.3w power test
A High power pulsed test 5 Hz
high power pulsed test results
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N ° TESLAS800 performance goal has been exceeded (> 36 MV/m).
N * Performance comparable to cw acceptance test.
B * No field emission up to 35 MV/m.

* Long term operation test at 35 MV/m done.
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Electropolished TESLA 9-Cell Cavity AC 73:

Horizontal Pulsed High Power Test (2)

Time Distribution of RF Test:

58 h 133h «— short processing time

39h
e PrT (about 1 week)

E Coupler Processing
B Cavity Processing

O Cavity Measurement
15 —-30 MV/m

M 35 MV/m

M 36 MV/m +

220 h

N 1104 h (1 % months)

e
Long term test: Cavity and input coupler did not cause a single trip event!
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Electropolished TESLA 9-Cell Cavity AC 73:
Horizontal Pulsed High Power Test (3)

* Fully equipped cavity exceeds TESLLA80O performance goal.

* Cavity performance can be preserved during assembly of
the main input coupler and installation into a cryomodule.

* Long term (1 2 months) test at 35 MV/m shows that s.c.
cavities can reliably be operated very close to the quench
limit.

* No performance degradation of has been seen in neither the
cavity nor the input coupler. Induced quenches did not
affect the cavity performance.

* Piezo compensation of Lorentz-force frequency detuning at
35 MV/m has been demonstrated.
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Electropolished TESLA 9-Cell Cavity AC 73:
Piezo Actuated Lorentz-Force Detuning Compensation

Detuned cavity = More RF power is required
to maintain an accelerating gradient.
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Electropolished TESLA 9-Cell Cavity AC 72:

Horizontal Pulsed High Power Test

1011 - ® Low power test
AC 72 - CW and O High power pulsed test 1Hz
high power pulsed test results | 2Highpowerpulsed test SHz
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 TESLAS800 performance goal has been exceeded.
* Performance comparable to cw acceptance test.
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High Gradient Cavity Work: What remains to be done?

 TESLA800 performance goal has been exceeded in several 9-
cell cavities.

 But:

» Beam acceleration at 35 MV/m still needs to be
demonstrated (R1 TRC rank for TESLAS800).

» A full cryomodule with eight electropolished cavities will
not be tested with beam before 2005, but

» The EP cavity AC72 will be installed in a TTF module
and tested with beam acceleration in 2004.

» More electropolished 9-cell cavities will be tested in
pulsed high power mode to finalize the cavity preparation
procedure. = Minimize cost, reproducible high gradients
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News from TTF II

__ TTFlis being extended
—— toreach 16eV in 2003

== and becomes a user

N\ facility i 2004

Freie-Elekironen Laser
Experimentierhalle _
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Transprt
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News from TTF II

Acc. Module Commissioning:  Fall 2003
Installation finished: Febr. 2004
Injector Commissioning: Spring 2004

High gradient EP cavity operation
with beam acceleration: 2004

First Lasing: Fall 2004

Stable Operation /Saturation:
End of 2004

At 35 MV/m this length corresponds to
an acceleration of 280 MeV
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High Power RF for TTF, XFEL, TESLA

TH1801
Multi-Beam
Klystron

~ Capacitor Bank 1" Bouncer
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News from the DESY XFEL

L s TG S A

opean X-ray laser project XFEL
Plaaning status October, 2003

——\XFELsite s50m - Site for XFEL chosen to
maximize use of DESY
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avoid interference
XFEL/LC.

planned _ % ' * European project, S0 %
XFEL = LI/ e < of funding from
k N German government.

* Goal: Start
construction in 2005.

Anodl
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X-ray laboratory 20 GeV superconducting main linac  source
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News from the DESY XFEL (2)

[m————mm——————
1
1

Low-energy
i beam line (?)

« DESY has established a XFEL
project group.

\
\ Tl l * Technical specifications are under
5 Tl ) = discussion.
\ Diagnostics pl
\ * Reference parameter:
>
s - 20 GeV
\
\ ° .
e | \ 100 modules E - 22.9 MV/m accelerating gradient
LINAC ' i o o e
Eracion =0 YT - 116 cryomodules with 8 cavities
L switch (2) 16 modlules \ each
4 RF stations
_ [BC-1] £ - 5 mA beam current, 10 rep. rate
:

Superconducting LC would profit from experience with XFEL.
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News from TESLA

LC View by the German Government

“The German government has
decided ... not to proceed
nationally and at this moment not
to propose a German site for
TESLA. We have to wait for the
international development. But we
will continue our efforts to be able
to participate in a global linear
collider project. Let me underline:
my (German) government is the
first one to have announced to be

wawmepnms  pDrincipally committed to

participating in the project.”

~33 km

<
<
superconducting

ELECTRON linac

experimental hall
and detector for

particle physics /
cryogenic hall w

superconducting
POSITRON linac

tunnel

(Dr. H. Schunck)

See LC as global project. = Importance international consensus.
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Components for the TTF/ XFEL/TESLA Main Linac

* 10 MW Klystrons
and modulators

built by industry. « Input coupler built by industry.
e Tested to >1 MW.

Klystron 4

1 2 3 4 S 6 / 8

B R 0 000 =y (e o A= e A= (- = e e = e o A= 1 1 A= (- - D

& Module
7

| ;  Cavities built by
W ) )8 industry.

F __L_U__B . EP done in industry.
* Reach 35 MV/m.

 Parts for cryomodule
built by industry.

4

=50
. ™ e Assembly done at

DESY.
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Conclusion

* TESLAS800 gradients (35 MV/m) have been achieved
repeatedly in 9-cell cavity tests.

* The EP system at DESY is in operation and the a 9-cell cavity
reached an cw accelerating gradient of 40 MV/m.

* The high cw cavity performance of cavities can be preserved:

— BCP cavities in the TTF linac show performance similar to their cw
test results. The BCP cavity module #4 and #5 with eight 9-cell
cavities each reached TESLAS00 performance.

— Two out of two EP cavities reached 35 MV/m in a full system high
power test. Only minimal cavity processing was required. Stable long
term operation at 35 MV/m was demonstrated.

 TTF II and the XFEL will give valuable information for a
superconducting LC.

CORNELL Matthias Liepe 01/07/2004

UNIVERSITY




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


