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* CTF2 layout
- High power rf loads
- Spiral load
- "Fork" load
- High power directional couplers
- H-plane coupler
- E-plane two holes coupler
- Dual directional coupler with pumping
- Low power rf windows
- Brazed window

- Cu-plated window
‘RF vacuum valves

- quasi-optical design

- compact design
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CTF2 test stand
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e Spiral rf load EN
cLIC _ _ ‘
Attenuation 1+ Zb( j 222'64mm
constant of a=_ |7 = 8 o

TE |

ﬂ,ZO b y) 2 0 =0.9140-m
1‘() o = 3.8dB/m @ 30GHz
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Spiral rf load &

Reflec’rlon 35dB@3OGHz
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—— measured
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§- Wa-rern Coohng 29 295 f[éf'z] 30.5 31
o | 5.5 m long waveguide is pumped
g. | Gap ! through 1 mm gap between two
2L /l// L /K 2 % ridges forming waveguide walls.
;@ Dd%: ﬁ/ﬂ” — \‘ There is no coupling because of
N N the symmetry of TE 15-mode.
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"Fork” rf load \
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380mm

Advantages:
More compact
Less weight
No pumping slots
Power division by 4

Disadvantages:

Electric field
enhancement ~50%

Limited bandwidth
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S11 [dB]

HFSS results |

. Bandwud‘rhO4GHz ________________________ _
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S. Heikkinen
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"Fork” rf load @)

o
]

1 kW average input power and

1 mm thick walls between wave-
guides and cooling channels result
in 30 K temperature increase.
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-30 dB coupler

H Field[A/m]

1. BREEA e +BE 1
l 3. 1625e+880
1. BEEEA & +BREA

3. 1625e-881
1. BEER e A8 1
3. 1625e-882

1. BRER e -8R 2

|
3. 1625e-8835
1. BEEE e B8 5
3. 1625e-884
1. BEEE e B8 Y

14 holes of 1.98mm diameter
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H Field[4/m]

1. BBEEAE +AE1
l 3. 1623e+aB8
1. BEEEA +2B88

3. 1623e-BE1

1. AR —AE1

3. 1623e-BB2

1. BEEEe B8 2

3. 1623e-B43

1. BEEEe 283

3, 1623e-08Y

1. BEEEAE —AEAY

H-plane directional couplers

-50 dB coupler

%

8 holes of 1.38mm diameter

2 December 2004



H-plane directional coupler:-30dB

Requires many holes
Requires brazing

: : : —--- HFSS: Reflection
Ry e — o ~~- HFSS: Isolation

: : z --- HFSS: Coupling
— Measured: Reflection
—— Measured: Isolation
—— Measured: Coupling

_20 o, .............. .............. .............

S-parameters [dB]

Measured / HFSS
Coupling: -30/-30 dB
Directivity: -35 / -35 dB
Reflection: -30 / -60 dB
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2.90E+10 2.95F+10 3.00E+10 3.05E+10 10E+10 E+ 20E+10
L] \/‘/
L[]
Reflection: -25.4 dB
Coupling 1-->3
Isolation 4-->3 0 ‘ ‘ ‘

2.80E+10 2.85E+10 2.90E+10 2.95E+10 3.00E+10 3.05E+10 3.10E+10 3.15E+10 3.20E+10

2.80F+10 2.85F+10 2.90F+10 2,95‘E+10 3.00;5*10 3.05;5*10 3.10F+10 3.15F+10 3,20E+1610 ] .

L]
Coupling: -50.1 dB
' ivity: -34.9 dB
>II"€C |V| Y° = . -30 4

-40
-40 4

-60

WW 50 | S

» P V]
-60 4

-100
-70 4

120 -80

Tested up to 30 MW

Reflection in P4
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E Field[¥/m]

1. BEEE e +BAY
l 3. 1623e+0835
1. 8088 +8E83

3. 1623e+882

1. 8088 +B02
l 3. 1623e+861
1, 8888 +BE1

3, 1623e+BEE
1. BB88 s +B88
3. 1623e-881

1. 8660 -BE1
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E-plane directional coupler @)

E Field[¥/m]

1. 58BEE +@EY
1. 48EEE +EEY
1. 3886 +25Y
1. Z8B8Ee +ai5Y
1. 186E6Ee +@EY
1. BEBEEE +EEY
9. BEEEE +80 5
G, DEBEe +083
7. 08ale+883
B, BBale+883
5, BEE1e+B03
4, BEE1e+BE53
3. 08E1e+a03
Z.B8ale+a03
1. 88@1e+86035

1. BEERE -GE1 |

_a-"'_'-f
—
I —

-

- Only two holes
- No brazing required
but
- E-field enhancement:
~20%

|
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e E-plane directional coupler
- w >CLIC ‘

Tested up to 60 MW, 50 ns

0

; ; : —--- HFSS: Reflection
A0k e S _— --- HFSS: Isolation

5 ; 5 --- HFSS: Coupling
Measured: Reflection
Measured: Isolation |
; : ! Measured: Coupling
BOF .............. ............. .............. I .............. .............. FOR R |

20+

g -40 -
{TE -50
Measured / HFSS S o
Coupling: -49/-50dB  °
Directivity: -35 / -45 dB ol
Reflection: -30/ -50 dB ol |
0028 28|.5 2i9 29;.5 ?:IC; 36.5 3i1 31i.5 32

flGHz]

Alexej Grudiev, 30 GHz rf components for CTF3 2 December 2004



7><% E-plane directional coupler --wg
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HFSS simulation results

. . : : 5 --- Reflection
Square cross-section h|9h P B S e ——- Isolation ]
g ; : ___ Coupling
. . : 5 5 Reflectionto TE
: : : —_— 11
power waveguide is overmoded. 20f T retciono ™ |
. Transmission to TE, ,
RcT0 ] SR SRR NSRRI . _
5 N Transmissionto TM,,
% -40 _hh—"'“'--..._h__'_-‘ .............. .............. .............. ........................ -
» : S : 5 w7
2 _ ....... ::3 r.!.?..-\é.f.'.'.H'..'.'.TE.._;.,T.,.-jT:...-..-...T.T_.
E Field[¥/m] R I D
1. BE0@E+BOY £ N S
cl)_ _60 R, ............... ............................. ............ \ ...... FATRREE ........................... .
9. ARG € +68 3 0]
&, BEER e +E8 S -?0 _‘“‘-h‘:w““""m“ ............ '
7. BEEE e +EE 3 :j:f‘""f—-----,,-.é.._.h._.;‘-‘--“---' -------- e
-80 —I;;;;;;7;';:‘u‘.-§n-.....uu!..__;,.ﬁ.l._._.;:.-.:.:.._\.“.‘_.:.:Ei;.I..-...I.;.._;‘.I'T..' ........... RS SIS _
f. BEAAE+EE3 : N )
: AR :
5. GERGE+EE 3 _90 o ......................... \‘ff ............
: v 5
4. BEEEE +B03 -100 i L | i |

1 i i i
28 285 29 295 30 30.5 31 31.5 32
f{GHz]

Additional holes reduce mode
conversion to below -70 dB

3. 0880 e +BE 5

2. 8888 e +88 5
l 1. 8888 e+B8 35
B, B80E g +083
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Dual directional coupler with loads

HFSS simulation results:

Y

Reflection: -37dB
Coupling: -49.6dB
Coupling to pumping holes below: -50dB Directivity: - 37dB
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Brazed rf window @)

HFSS model : (1/4 of the rf window)

Bl o = Frw F M o~=] - 00w = e

E Field[¥/ml
1.

42609 +0EY
L 3321e+BEY4
24 33e+08Y
LA1545e+0E8Y4
LHBS Y e+BEaY
. FE98Ee+BA 3
. 5809 +0EA3
. 9925e+083
A4 T e+BAS
. 2166e+BE3
. 3285e+083
HHEAYE+EEAS
L5524 e+0E35
. BB43e+BE3
A TBZe+BAS
. 08E89e+08 2
. BEBE e +BEE

Circular ceramic
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Input/output ports
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Brazed rf window

05 0% 0€ 0Z Wil 0=
L-L
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/><% Brazed window
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Brazed rf window. d = 1.635 mm

-—-- HFSS: S11=822, epsil.on=9.? :
_5 I MEESUFEd: 811 ............ ............................ _
—— Measured: S22 :

Reflection:
-30dB@30GHz

S-parameters [dB]
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Cu-coated rf window \

Before Cu-deposition

Input: vacuum side

After Cu-deposition

\4

Output: air side
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D Cu-coated rf window [

LA \{
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Cu-coated rf window. d = 1.635 mm

L]

--- HFSS: S11=822, epsil'on=9.65
_5 I MEESUFEd: 811 ......... ............................ _
—— Measured:; S22 :
_10 ............................. S TR Py _
_15 ......................................................................................................
m g
=, =20 ] .
o ~el LA o : Reflection:
ps ] " : :
[H _25 PP . A N A T Y. :
: AV -28dB@30GHz
‘g BOE \ \.i ............. : E
) A
_35 ............................. ...... .\‘h; .....
i
CAQ b, S T‘\ 5
: 1
: )
_45 ............................ ........... 1
: 1
-50 i '
29 295
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Quasi-optical rf vacuum valve

;\%CLIC

]

L1
PR LA ELL A E LT SRLLIARE LI ARy

it LLE R0 L Lt

Cold measurements and
Vacuum testing is done

measured

Ploss < ].o/o

Almost ready to be installed
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% C'ampacf dua/ -made r f vacuum Va/ve
;‘ @’ CLIC ‘

Quasi-optical design
compact design ,
25mm .,

&
<

-

Zero surface magnetic field

simulated P, < 1%
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