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INPUT COUPLER WORKSHOP - AGENDA

Monday, April 26

MORNING SESSION - ONGOING EXPERIMENTS WITH INPUT

COUPLERS

10:00 - 10:10 Welcome, Introduction

10:10 - 10:50 A new matched window-waveguide to coax transition assembly
- P. Legercg, LAL

10:50 - 11:30 Detailed analysis of lambda/2 window - Low level measurements
of TW window - C. Travier, Saclay

11:30 - 12:00 Coffee

12:00 - 13:00 Ti coating of ceramics - J. Lorkiewicz, DESY

AFTERNOON SESSION - RF CONDITIONING: EXPERIENCE,
UNDERSTANDING - REPORTS AND DISCUSSION
14:00 - 14:45 Conditioning experiment - C. Travier, S. Chel, Saclay
14:45 - 15:30 Reports about conditioning experience with the latest module 3
couplers - W.-D. Moeller, DESY
15:30 - 16:00 Coffee
16:00 - 17:00 Open discussion:
- Some speculation about physics of RF conditioning,
- Where is all that H coming from when training a coupler,
- Best procedure for cleaning and baking of coupler parts.

Tuesday, April 27

MORNING SESSION - INPUT COUPLERS FOR SUPERSTRUCTURE
09:00 - 10:00 Spec. for TESLA couplers/RF specification (Power, Qext,
coupling) - J. Sekutowicz, R. Brinkmann, S. Simrock, DESY
10:00 - 10:45 Status of waveguide coupler development for superstructure
- M. Dohlus, DESY
10:45 - 11:30 Status of coaxial coupler development for superstructure
- B. Dwersteg, DESY
11:30 - 12:00 Coffee
12:00 - 13:00 Calculation of coupling elements of coaxial and waveguide input
couplers for superstructure - A. Zavadtsev, DESY

AFTERNOON SESSION, starting at 14:00
Data bank for ceramics

Space for new contributions

Coordination of future development

AOB

Conclusion



D. Proch 05.05.99

Summary
Input Coupler Workshop
26. - 27.04.99, DESY

This is the second input coupler workshop jointly organized by Saclay/DESY

(the first was held in autumn 1998) in order to

» organize exchange of experience in the field of input coupler developments
for TESLA,

» stimulate discussion among experts,

» coordinate future work in different labs.

As one can see in the agenda, there were three main topics:

I Reports about ongoing experiments with input couplers,
I Reports and discussions about the nature of RF-processing,
Il Specification and design work for superstructure couplers.

I Reports about ongoing experiments with input couplers

a) A new design of a matched waveguide to coax transition has been
developed at Saclay. The main advantage is the missing "door-knob" piece
which results in a simple mechanical layout. Matching is established with two
steps reduced height insertion in the rectangular waveguide section. First low
power bench measurements are planned for this summer.

b) Detailed high power measurements with a A/2 coaxial window were reported
from Saclay. This window has been tested up to | MW under warm (300 K) and
cold (80 K) conditions. In addition a scan with DC-bias of the inner conductor
was carried out under high power RF conditions. For comparison with the
calculated multipacting behaviour with DC-bias a more detailed MP-map from
the Helsinki group is needed. The available MP chart covers the range up to 5
MW and does not display all details in the lower (< 1 MW) power regime. The
measured high power results prove that this window can carry up to 1 MW of
RF power. Main draw back is an enhanced RF loss in the thick ceramic and a
geometry position of the window with direct sight to the beam line. In the case
of the CEBAF window severe charging of the ceramic by field emission electron
is observed. On the other hand the coax window can be placed much further
away from the beam line so that might not be so dangerous. It was reported that
the coax window was covered during RF processing with a complete reflection
layer (it was due to a misfunction of the interlock which ignored an excessive
increase of the vacuum pressure). Astonishingly, this layer could be removed by
furthe conditioning. Additional high power tests are planned with two more
windows with different Ti coatings.

¢) Ti-coating (sputtering) is done by SICN company for the Saclay windows
and by TiN (sublimation from heated Ti under ammonia pressure, 2E-4 mbar) for
some DESY windows. The DESY apparatus had to be established in short time
in order to coat the rectangular waveguide window for the module III couplers.
Both methods seem to work, but further systematic correlation of coating



procedure and RF behaviour are necessary for optimization of the coating
process.

IT Reports and discussions about the nature of RF-processing

Understanding of RF conditioning was a major aim of this meeting. During RF
conditioning the following phenomena are generally observed:

1 increase of vacuum pressure. Both, "static” increase as well as fast "bursts”
are detected,

2 detection of electron current at coaxial probes,

3 detection of light (by photo multipliers looking through a small window).

High power RF operation at "bad"” vacuum pressure (p = 10E-5 mbar) clearly
will initiate glow discharge. In several cases sputtering of the surface occured.
Coating of Cu surface with steel as well as "Decoating” of the thin Cu layer has
been observed. Pre-baking (300 °C) of the coupler parts and in sifu bake out
(200 °C) of the completely assembled coupler test stand could reduce the
amount of time needed for RF conditioning (see Moller's talk). The differential
mass spectrum taken before and during RF conditioning uncovered that the
dominant residual gases during conditioning are H2 (mass 2), CO (mass 28) and
COz (mass 44). The same mass spectrum is observed in vacuum chambers in
circular acceleration. Here the mechanism of gas desorption is understood by
release of phsysorped gas by bombardment of photo-electrons being created by
y-radiation of the circular beam. Therefore the working hypothesis of RF
conditioning is, that "low energy" electrons (50 < eV < 500) from the
multipacting process initiate desorption of physisorbed gases. This
understanding results in some consequences:

1 Bake out is needed but not sufficient for severe cut down of the time needed
for conditioning.

2 Material and treatment for vacuum chambers of synchrotron light sources
have undergone extensive investigations to reduce out-gassing effects.
These works will be carefully scanned (B. Aune at Saclay) for possible
application to coupler parts.

3 Degassing effects as well as contaminations of the A1203 material are not
well understood. Here C. Pagani (INFN) offered help in analyzing window
material. Furthermore a collection of relevant Al203 investigations will be
collected at DESY. Please send papers, reports to K. Lando (e-mail
attachment, fax, mail) for establishing a data bank.

4 Technical procedures for RF conditioning will be investigated to operate at
high gas desorption rates (for fast cleaning) but to avoid glow discharge
(e.g. very short but very high RF power pulses but adequate pumping time
between pulses).

5 Increase the pumpinU speed at coupler ports.

6 Apply "inner" pumping by coating coupler parts with a thin film of NEG
(non evaporating getter) pumping surface. This development has already
been started (Ch. Benvenutl CERN and D. Proch, DESY) and will be
reported at the next coupler workshop.

-



III Specification and design work for superstructure couplers

a) The specification for the superstructure is clearly described in Sekutowicz's
contribution. In summary: 1 MW is needed per input coupler per 4 subunits
(each 7 cells) to satisfy beam loading and Lorentz force detuning and regulation
reserve. A possible energy up-grade of TESLA will double the power per
coupler up to 2 MW. In both cases the optimum Qext value is 2 x 10E6. It was
concluded that no need of variable coupling adjustment is needed. Fine
adjustment will be done by external stub tuners, but at the cost of enhanced
standing wave voltage in the coupler. The voltage enhancement scales with the
square root of the transformation ratio for Qext.

b) The design effort for a high power superstructure input coupler was reported.
The coaxial version is a larger diameter coupler of type III. The diameter increase
is chosen for shifting multipacting levels up (they scale by (f x d)4, f: frequency,
d: distance between inner and outer coax). This version is matched RE-wise and
seems to fit into the cryostat. As next step a low power model is planned.

¢) The rectangular waveguide design has converted into an elliptical version.
Shielding the window against the beam is accomplished by two baffle barriers at
the cold end. The cold part (including cold window) is matched RF wise. Some
mechanical constrains (transitions between Nb and stub) are not yet solved. The
heat load to 2 K, 4 K and 80 K is comparable to the coax design.

Action points

+ coordinate review of material investigations of vacuum chamber for
synchrotron light sources, possible application to coupler
fabrication/treatment; coordinator: B. Aune

» coordinate investigations of A1203 material (bulk properties, surface
contaminations, ...); coordinator: C. Pagani

» collect material of earlier investigations with A1203 for RF windows;
coordinator: D. Proch

Next meeting
First week in December (second choice: last week in November)



NEW MATCHED WINDOW COAXIAL TO

1 Leﬂﬁﬂ“ fﬂ WAVEGUIDE TRANSITION

Simplified transition

Polarisable transition

SIMPLIFIED TRANSITION

Goal : integration of the « hot » ceramic window in the design of a simplified transition with

-transttion working under neutral gaz pressure

) Low cost
-large mechanical tolerances
-low dielectric losses in the ceramic window

-low electric field in the transition



Solution : 1/ unmatched straight coaxial to waveguide transition

_.d.

simple structure

easy to realize

thickness of the ceramic can be adjust
to minimize the dielectric losses

3/ matching is realised with reduced heigth waveguide

STRUCTURE OF THE TRANSITION

REDUCE HEIGHT WAVEGUIDE

CYLINDRICAL
WINDOW
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Electron pick-up (V)
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Reports About Conditioning Experience With the Latest
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Module 3 Couplers

Input Coupler Workshop
DESY, 26.-27.04. 99

Wolf - Dietrich Moller,
DESY, Hamburg

Design of TTF DESY coupler 2 for module 3

Testresults
Some selected problems:
- Kapton foil
- WG windows
- Qext tuning
Processing procedure
Vacuum behaviour
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Coupler Tests

WG window
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window heating
teststand heating
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Desy wave guide windows

20 windows were brazed / 15 windows are leaktight:
-dark ceramic discolouration
-blisters in copper plating

14 windows:-sandblasted
-sealing surface polished
-washed & us cleaned

3 tests on teststand & on cavity (horizontal cryostat)
-strong light
-in one case bad vacuum even after heating at 200C (10e-7 mbar)
-ceramic showed some discolouration after test, no temperature increase

12 windows heated in vacuum furnace (showed strong outgassing)
on all 12 windows the ceramic was then Ti coated (evaporation)

tests with Ti:-two windows connected with a straight wave guide
-we could not reach the 1 MW at 20us pulses, vacuum is the limitation -

-visual inspection: no hint
-next 2 windows tested on coupler teststand showed much better vacuum behaviour

but still strong light & e-
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o

f 200C.

times pumped and purged with N2 at that temperature.

Cooled down under vacuum to RT.

ases on the surface and replace them with Nitrogen.
RF processin

r in situ on the test stand under a Nitrogen atmosphere.
discolourated after the test.

o

tes)
oes in the RF behaviour,

=]

*
-

idea
g of the couple
Reduce the adsorbed

1

The teststand was heated at a temperature o

Nitrogen is easer to desorb => faster
3

No significant chan
The Cu surfaces were

Heatin

N2 heating
goal and
Test

Results
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TESLA Waveguide Coupler

J.Boster, J.Dicke, M.Dohlus, A.Gamp, H. Hartwig, K.Jin, A.Jostingmeier,
C.Martens, V.Kaljuzhny, S.Yangin, A.Zavadsev

1. Versions

2. Waveguides

3. Windows

4. Ir;tegrated Waveguide-Coupler / Window

5. Tuning -~

Martin Dohlus  Deutsches Elektronen Synchrotron Apr.99

1. Versions

?.1 Rectangular waveguide: at coupler 165mm x 30mm

a) coupler for 228 cells: 2L solution; Report: TESLA 99-01
|_,

C BLH __L

problem with space !

problem with space !
— 2L solution

Martin Doblus  Deutsches Elektronen Synchroiron Apr.99 “—'(6
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1.2 Beam pipe hidden by wall

a) asymmetric solution

9 cell version investigated
elliptical waveguide 170mm x 85 mm
Mpipe=39MM

b} symmetric solution

elliptical waveguide 170mm x 85 mm
Fripe=39Mm

problem: weak coupling — high Q of additional resonator
— high losses or SC

4

Martin Dohlus  Deutsches Elektronen Synchretron Apr.99

' O~ PAPY NI LU, APRG2 1A



¢) symmetric solution with rectangular waveguide (165mm x 30mm),
big pipe (r,,e=57mm), small wali

A. Zavadisev A0mm

B T P P
L Y

Martin Dohlus  Deutsches Elektronen Synchrotron Apr.99

Ln UL MCYNTDOUHLUS, AR

1.3 Beam pipe hidden by chicane

a} symmetric chicane

9 cell version investigated
elliptical waveguide 170mm x 85 mm
Mipe=39MM

problem: space

b) asymmetric chicane

problem: E_ .

Martin Dohlus  Deulsches Elektronen Synchrotron Apr.99




1.4 Circular Waveguide
a) “organ pipe”

problems: space (z,x),
thermal flow,
waveguide modes

b) “elephant”

problems: space (z),
thermal flow,
waveguide modes

Martin Dohlus Deutsches Elektronen Synchrotron Apr.99

Lot L MUY NTGOHLUS, APHZW12:00

c) modification :  reoluce wg. Sige (£ = coust.)
merease fo of hipher nodes

fo be kacswll\'far‘eo( !

Martin Dohlus  Ceutsches Elektronen Synchrotron Apr.99 L\ al
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2. Waveguides

2.1 Coax Transmission Line (70 Q):

Martin Dohlus Deutsches Elektronen Synchrotron Apr.99

[EETTRUEPY S T PR TR TR U]

total outer conductor | inner conductor
radius 20 mm 6.22 mm fA(TE)=37GHz
o 5.4-10" N/m 237 % 76.2%
losses, k=10° S/m, P=1MW 1090 W/m 258 W/m 830 W/m
losses {.4ms, SHz T.63 Wi 1.81 W/m 5.81 W/m
E-field 0.507 MV/m 1.628 MV/m
B-field 1.690-10°T 5.43-10"T
1otal outer conductor | inner conductor
radivs 30 mm 9.34mm fATE)=25GHz
o 3.6-10"N/m 23.7% 76.2%
Coppel Josses, k=10" S/m, P=1 MW 723 Wim 172 W/m 552 W/m
~ #PK Josses 1.4ms, 5Hz S06W/m | 1.20W/m 3.86 W/m
E-field 0.338 MV/m 1.086 MV/m
B-field 1127107 T 3622107 T
Martin Dohius Deutsches Eleidronen Synchrotron Apr.99
2.2 Rectangular Waveguide:
geometry 165mm % 82.5mm
f{HIO) 909 MHz
a (x=10"S/m) 1.5-10" N/m
losses. x=10" $/fm, P=IMW 302 Wim
losses 1.4ms, SHz 2.1 Wim
max E-field 0.393 MV/m
JAH20) = fi(H ) 1.82 GHz
geomelry 165mm x 30mm
S 909 MHz
o (k=10" S/m) 33107 N/m
losses, x=10"$/m, P=IMW 660 Wim
losses 1.4ms, 5Hz 4.6W/m
max E-field 0.652 MV/m
FAH20) 1.82 GHz.
S50



2.4 Elliptical Waveguide:

mode | type=TE { f.=1.05] GHz
mode 2 type=TEJTf.=1.918 GHz
mode 3 type=TE — f.=1.983 GHz
mode 4 type=TM f.=2.119GHz

f, =1.3GHz

max{E ),y = 449kV/m

a=2.10-10"N/m for x=10° 1/(Qm) copper ~ #3k
P=1MW (x=10? S/m) = 420 W/m
r=1.4 ms, fmp=5 Hz = 2.94 W/m
Martin Dohlus  Deutsches Eiektronen Synchrotron Apr.99
2.3 Circular Waveguide:
2-radiug 150 mm 165 mm 200 mm
JAHY 1) c+s 1.171 GHz 1.065 GHz 0.879 GHz,
a(x=10"S/m) 2.27 10" N/m 1.38 107 Nfm 0.71-10" N/m
losses, k=10"S/m, P=1MW 454 W 276 W 142 W
losses .4ms, SHz I8W 1.93W 0.99 W
max E-field 0.454 MV/m 0.359 MV/m 0.261 MVY/m
JAEDD 1.53GHz 1.39 GHz 1.15 GHz
fA(H21) 1.94 GHz 1.77 GHz .46 GHz

mode [
mode 2
mode 3
mode 4

Martin Dohlus  Deutsches Elekironen Synchrotron Apr.99

e L PETI T L P e

o F = /50 wann_

type=TEd . =1.052 GHz
type=TE— (.= 1321 GHz
type=TM  f.=1.718 GHz
type=TE f.=1.842GHz



3. Windows

3.1 Window with Shifted Waveguides

I : T i
S AR Lo
i | [ ; -
. Ll 5 L i
|
|
e '
F
ot ¥ 123 13 133 14
ra0®
VEery narrow,
high E-peak {especially on ceramic)
Martin Dohlus  Deutsches Elektronen Synchrotron Apr.98
3.2 Window for 165mm x 30mm Waveguide (A.Zavadtsev)
i
[N\

i
AN
=
Y
\\ \\ \ frf
\ '\\ - hY
\\\ \) .
o Scallerng Molr s ve. Fremuency Table 2: Parameters of the window variants in the
B T R -—| —- frequency range 1.0-1.6 GHz. P=13MW
. | [ RN R
l A Al MHz | E
v } | Variant Mode | . MHz ’ cer
i i I 0 $11=0.1)| xviem
Ao ‘.I . Onc-mode | TMgyg | 1155 10 123
Y ! variant with
R | TE i 1.
3 \ 1‘ : h=00 mm. 111 1225 <10 0
N L TEy, 1400 10 11.0
UV ___ ; . \"( i 7: _Z_ s 7_, Trec-modes TMDIO
: }i ) ‘ variant with | 4TE,, | 1300 170 5.0
P TN | TS T B =
. I..._.'i .. A= ""I"M-T ...... oL ALJIHA h=114 mm. +‘TE2[| /'
Frotagi g IR
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3.3 Symmetric Window with Posts

P ' '
" g
o L3 13 11
d=fmm
b L >
(1827 mm}
Martin Dohlus Deutsches Elektronen Synchrotron Apr.99
a) Fields
Normalized Transverse E-Field in Waveguide (r=-1..0)

|b':/ Eﬂ| :

a5 E

’ |

\\ H g
- \,“\'\. ) '.|’ § ‘._.-'f/.—
S _‘k o /L _
15 ) \;\\ i /{..»..l
RN :\1 | R
{ A Y ' Ie ‘
1 l \1 34 | i -
‘i ._:: IIu/
| Vol g
04 . RN TRy —.\'—‘ /_ N -
L AN
\ \ i
o i , HIR
035 03 025 02 . = g K 015 [Ow} s 03 LLE:3
—

£, (P =1MW) =0449MV/m
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b) Losses

Losses in Ceramic:
Foun brerramionad Acs el radear 8dewod f..-fa.m
DEVELOPMENT OF A HIGH POWER RE-WINDOW AT S-BAND
H. Matsuarxdo
KEK. Hivk Lanerey Aceeleratar Researcl Ovganizution

I-1 e, Tankubu, tharali U5, Japuen

Tahde 3 By s al propertaes ol Inghepavies alumnia ceraic

WE S L% 99.9%

i {nu Ma(n
Thermal conmductiniy: [RLE0] 0ATHY N.0O78
calfem-h- €
tan & (< 107 13.0 id 0.27
Gt 2853 Mita (ur 1) GH7sb

I 477W

(tand =0.27-10%) =~ " =238.10"°N
i (108 = 0.27-107%) = -~ 8-10

P(P=1MW)=2a .P-14ms-5Hz = 333mW

Ceramie

Martin Dohtus Deutsches Elektronen Synchrotron Apr.99

Losses in Metal (x=const):

tals losses/length tl

! i - ' i

N - ]

; ‘ : 5 ) !

2 ; ‘ I Ly i

i i Y i BRI

dp . b |

E(l) . |
Y e

i : o !

E
0] -2 -l 1] 01 a2 G3

a. . = Oy - (length+425mm) (length = 365.4 mm)

mietall

iosses of one rod = losses of 4cm waveguide
{not optimized)

Pu (P =1MW, copper(40K)) =1.98W
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3.5 Window with Posts and Chicane (sym. operation)

isnlf
[SJI!|OI i 1 s .
‘.\ S
\ ./ I
omn 123 11 135 14
f:m.i
#H :
; L, e 205.5 mm ——>ie——>!
(182.7 mm) 71.2mm
Martin Dohlus  Deutsches Elektronen Synchrotron Apr.99
o
a) Fields  E,(P=IMW)=0.449MV/m
, 1L.841LE, 34-E,
e —
E (CINCE M B S U N U S S N MK ; ' :;'# T '1'; ¥ ;
I R N O N A A A A . EEERERE 5
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B |2e7 TR S 000080060088 - Ty
im |o a3 1 5 > am@@@@@@@@@@@oa. y .
Boas e 300000800000 - - ]
DDz e »@®®w®®®©OOO®oa-~q )
R s @ @w@@@@b@(}@«p S A -Jl @@@:g . .
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b) Losses

Losses in Ceramic: see 3.3 sym. window

e.g. P(P=IMW)=2a_,. - P 1.4ms-5Hz=333mW
Losses in Metal (x=const):
N losses/length cliicane
’ M : N : T
L L S \
LY i i . : |
* J i i i \ o wy losses
V== SN : T Sl e
i ¥
]
i ‘
° 03 012 1 0 ol 02 a3

(L0

Uy = O -(length+508mm)  (length =459.325mm)

losses of one rod = losses of 4 cm wavequide {(not optimized)
losses in ¢chicane = losses of 20 cm waveguide

Pa (P = 1MW, copper(40K)) = 241 W

Martin Dohtus Deutsches Elektranen Synchrotron Apr.99

3.6 Window with Posts and asym. Chicane

cnergy density of E-lield

¥ 5F, > 44 £, = (8

Martin Dohlus  Deutsches Elektronen Synchrotron Apr.99 % )
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4. Integrated Waveguide-Coupler / Window
4.1 Version 1: coupler with wall and straight waveguide + integrated window
214 kW
Emax:1.15-105 Vim o re
-] 9//5\- B . .
3 ®Q§ ) . * - -?J . - L ] L ] - »
@ ® 49& ® & o o .?. - e 8 @ e »
e = 1M . ®®®® @ & & » e e e s s
® & ® & - sy : 4 "
Q. =3.1-108 ]
ceramic in SW minimum a4 13
forr <<t Bina,=34-107 T Bim
PN -
Problems: ) _,{ “Y) S N
“resonator” losses ; e/% o ,
kick: K =16.0kVe +11kve |y o =~ " . .- -
- }41"}‘& I - - - -
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4.2 Version 2: coupler with “chicane” and straight waveguide + integrated window

Q

ceram

Martin Dohlus

b) Kick

Vim

Re(F¥(2))
Tl FY(Z

£ =

e

ot = 3.1+ 108
ic in SW minimum
forr << 1y,

a) Fields

E_. =075

i

Deutsches Elektronen Synchrotron Apr.99

“B25mun

42.5un

¥

425 mm

Ble0 g 10°7

Reff
tmf{f )
&

Vim l _'

I;'_\' = (hl + C(I‘G.l' )Cxp(;ﬁ[z = Lorset D

st
0y T T
.
Y
! AN -
1wt -————
01 -00% a 03 “)
2 - —

Martin Dohlus
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¢) Losses

setup 1:

Ni. RRR = 380
witll = 2 mm

w _

ar

3

Cu (RRR=10), wall= [Opm
steel. wall=2mm

(v

Martin Dohlus  Deutsches Elakironen Synchrotron Apr.99

2K losses: ¢.061TW, 0.093W,0.162W
4K losses (6.5K): 1.74W, 1.96W, 243 W

T=14ms

frep=5Hz

i

AN

P=213kW

Pz OO RW

9

setup 2:

0 124 154 333
Ni. RRR =330 Cu(RRR=10y, wall=10um
wall = 2mm steel. wall=2nmim

, “ T | T=ldms

T : ] S R L S T

) : / Jrp=3HZ

qlr.._E - ; .“k : - \.....m,_/r.

™, T T P=213kW c
S N S [ N RN Lo
| |
",., 3 a1 ¥ Al iRS 13

2K losses: - L UIOT W, 00124 W

4 K losses (6.5K):

Martin Dohlus Deutsches Elekironen Synchrotron Apr.99
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5. Tuning

5.1 Coupler with adjustable coupling: ?7?

5.2 External Tuning
design: Q,, =3.10-10°
e.g. wrong coupling: beam pipe 5 mm too long — Q. =5.44-10¢

cxt

beam pipe 5 mm too short — Q. =1.80-106

' Q::':i«'-"n - QL‘J\I
reflection by external tuner: lrl = W example [H=0.27
XL cxl
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field distribution in window

Pl-m_w“rd:COH.‘il

r=-0.27,0,+0.27

2.5

|E,/Eq

bl
L3 \
/-{;_---
] ‘\
/I‘ \.\
i A
' i
! =
VAR
N,
{ ~L-
Y
i
i
b_-f
0s
—nis =03 B R B 0.1 =0.0% o (R (13 LU} 015 0z a32s

033
—p

Zm

3
033 03

E, (P =1MW)=0.449MV/m
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i Ut MY NZOUHLUS, ARRARAK G

Fropesal 2.99

TW Test Setup

1. Prinzip

et waveguide etliplicil wive gude el witvepuide
=H)
— cenuic b llows, chicin

veanpelsation ‘ compepisition
el ¢ efhi, rinds rect. 4 chli.

- -
>y, Tyl
-
ERE R K0 iR =719 = R0 BN K3

AR
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Coupler Meeting  April 26 .. 27, 1999

Status of Coaxial Coupler Development

For Superstructure

B. Dwersteg  , DESY
A.Zavadsev, Chen HuaiBi
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