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e Schedule of STF in KEK

e Current Status of STF-1

e Task of HLRF for STF-1
 Waveguide Component Development
 Toward the S1 Global
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.'IP SCRF and STF Plan at KEK

o

STFO0.5 for TESLA-like (done Nov.2007)

STFO.5 for ICHIRO (to finish Mar.2008)

(red color indicates different cryostat)

STF1: for TESLA-like (to finish by end of 2008)

Full S1 Global: (TESLA-like +
Europe/USA)

sUnder discussing
*To finish in CY2010 if to be done

STF2 : design in JFY2010, construction in JFY2012-

(from scratch, not extension of STF1)
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Possible Schedule plans

"*Revised after discussion

2009 2010

. “disasgamble

STF
Module A

#5 % ., jacket connection
test (#7. process. VT, jacket) i
Module Bf- : - - -~ assembly operation
! disassemble . F: ] :
J mith ﬂl:}f::r'ﬂtl
 (LL #7 %8 process, VT, Jacket)
FNAL Y1, Y2 (Y3) tuner, jacket, coupler
A= : "
DESY =1, X2 (X3) tuner, jacket, coupler 7
C4 and C5 '
. s >
Design modificatig INFN Cold mass and vacuum vessel
and check construction : 13 months from TO
> >
DESY cavities Clean room
production & work at STF
. . tests . <>
Time of starting FNAL cavities Clean room weork and
. . production & tests assembly to
critical. FNAL cavities ~ o
duction & test Clean room work
P'_':'h uct ':_:_'E ests and assembly to
withau cryomodule at STF
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e

IIL STF(KEK Superconducting RF Test Facllity)

STF (Superconducting RF Test

PNC -\
i Facility)

AR-east pduls STF-0.5(Under progress)

cryogenic

s;ysntegmm 5MW N ?new SMY One 35MV/m-cavity in a 5m-long Cryomodule

e UY Lacer | v

struc.
= One 45MV/m-cavity in a 5m-long Cryomodule

STF-1.0 (2008:Delaying)
200kV DC gun
of ERL develop . . :
Configuration See left figure Necessary
e tillenites far = LFE (nelliding =1 CF )

will be introduced.

Required RF Components

STF-1.0 (1.3GHz,L-band)

5MW Klystron x 1 (Spare x 1)
Puise Modulators
for 5-MW Klystron
Power Distribution System (PDS)
for 4-Cavity System
(another Alternative PDS)

LLRF (Analogue control, Digital control)

new 5m Cryomodule NeW S _
(35MV/m 4 cavity) (45MV/m 4 cavny,

" STF Phase 2 Plan

ILC bunch Laser amp
ILC RF unit : 3 cryomodules
energy analyzer

| o m

dump

RF gun cavity

SMW RF SMW RF
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STF-2.0

10MW MBK

Pulse Modulator (New)
PDS for 26-cavity system
LLRF

1 F Bouncer Modulator
' L-%mm STF-Phase 3.0
power (#1) power (#2) 10MW Multi-beam Klystron (#3)




.'lﬂ Original Plan of Power Distribution System
[IL 'n KEK (ForsTri0in 2008)

Klystron Gallery

B S PDS 0f STF-1.0 Tunnel ~

PDS of STF-0. | 8 |

_ DS
\ . Circulator 3

Modulator e —

g —_ T E
for I0MW : ’ 4
KWy :) m Monitor DC : . ._, e ‘ ._‘_. %
>( Penetration(10m) D.< e S SN ! b

Gl | |
3-dB Hybrid<PDS ™4

S

B X } - A S -
e i 5D =

Ko 3 tu
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4 Cavities Cryostat-2 / '

4 Cavities Cryostat-1




'.h, Current PDS
IHHU for STF-0.5 and STF-1.0

Installed coupler to
Cryomodule for the
test of STFO.5.

HLRF test for a cavity
Was successfully
Finished.

STF-0.5 TTF-

*'ra}_ﬁfﬁ:_‘_

| Assembled PDSs
in KG and waiting
. for the evaluation
test. 4 circulators
from Russia and 4
ones from Japan
¥ were installed.

. A 3dB hybrid with

VIO was

~ delivered.

j'v = e, LA s : | B =0 -
~ - : b ¢ BF i .'-. A - . il
e S, N R | g |
| PR
= - 3 _ 5

S =
Tree-like

=4

PDS (Front) Linear PDS
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"I{: Task of HLRE for STE-1

Current STF-1 tests only 4-TTF-type cavity
system.

 Required Power Feeding to

e HLRF Own Program

— Evaluation of Tree-type PDS with 3dB VTO
» With Circulators
» Without Circulators

— Evaluation of Linear-type PDS

» Matching to the cavity with deferent QI, deferent power
capability
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,-’IE STF-1 i1s now under testing

Up to the end of November

HLRF Own Program from December

— Evaluation of Tree-type PDS with 3dB VTO
» With Circulators

e Withoitit Circiilatore---1 | RF vactor ciim contrnl
VVILIITWUVUL Il UVUUIWALVII OV = L=l \I VoOoUwUlUl OOUllIl UUI 1L VI

---investigation changing the hybrid
Isolation

— Evaluation of Linear-type PDS

» Optimization of QI by Adopting Reflector and Phase-
shifter
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e
1o

Test of tree-type PDS

3dB/4.7dB Hybrid with VTO D =

( KEK)

:cheep & Simple.

+-109%90 variable

Isolation is also variable
from 25 to 40dB.

Tree-Type PDS employs
3dB hybrid with VTO.
One 3dB hybrid
connected

To a pair of cavities.

4 circulators system

=2 circulators system

—&— Coupling 3dB Hybrid with VTO
+]L
33

2 36

S

= 34 r

s

5 32

0

& 3

2 yad

228 /

3

(red one is taken out)

*NoO circulators system

November 18 2008

6dB with VTO is not
available. 3dB with VTO is
employed to tree-type PDS

Insertion of button
Is varied

LCWS08 S. Fukuda

Elimination of
circulator is
important task,

But interference by
reflected power

Is studied. This is
Depend on the
Isolation of hybrid.

Possibility of
elimination of
circulator

Interference is
evaluated by
LLRF vector
sum control
Under
changing the
isolation
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'Iﬁ Consideration of S1 and S1-global at STF
"o

B Eight cavities will be installed. |:> Sl:4cavities/S1 Global:8 cavities
(Assumption)

B Average gradient should be 31.5 MV/m.

M Cavities are operated without beam (no beam loading).

M Cavity operating gradient can be depend oR the performance of each cavity and
it ranges from 28.5 MV/m to 34.5 MV/m. S1: 22to 32.9 MV/m

M |oaded Q of each cavity varies +/-15%. RF distribution ratio can be controlled by
fine tuning (to some extent).

"'ﬂ Power Distribution Plan

n and QI c?ﬁtrpl of each cavity

Requirements for rf distributlo

IEIJ Izl] Inl] e I ”"F

walug Boe ""' ) .- n - . i T 3
i b Q r it *'.' *. .‘ (b it .
Hipply b 3 1 Tl = = B b
!l -1 . u :: o ] -

.........

i et ot 1 t - [
erd- Sk r " 1 & & s -
el ‘el lm | =M A - = HHEHH HHA = A B - i THE B s B R B - B 1 = i H
i 5 : ol S iy 2 - .

AT ey Y Covgy JBRVT Cowiby MY Coviy B m Caaty s Cewey  SEWOM Cawiy 85 4% Cordiy

Linear Power Distribution Plain view Tree-like Distribution
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) Simulation for the cavity with
[IF different gradient and QI

Rf distribution and cavity field gradient Ql variation and cavity field gradient

(simulation assumption)

iy i dri WA/l cavities have same T distribution (-6dB).
cavities are arven. L B Loaded Q variation of the cavities are -15%,0%, 0% and 15%. (+-15%)
B All cavities have same loaded Q (no variation). B Nominal loaded Q is 3.4966
B Rf distribution to cavities are -6.3dB, -6dB, -6dB, -5.7dB. (+-0.3dB) B Vector sum control Wfthour Seam
B Vecror sum cam’ri| I'|'iout beam
& : 3!93-!’.‘ s T Q%
;-zsj 6 :- . Pt
%’W { o .1 !
E 5| F_' 3 {
[+ Il:./.' z {

[} - - - 34533
m +/-0.3dB variation in'f"f.,ﬁeléo(a?%xp

-> need +/-0.8dB tuning range for

M
-2 1%
£x
> 31 § 1
£x K
‘529. 05

]

28 {
o s 10 %0 2000 % w0  mo X 200 P |
o ] & R g Sl = e e
Variations in Loaded Q
x‘!D,
28|
2¢e6
l 27 /
,;\\\\ 24| = = L
- =
N
salfl lj )/Rcf
1500 20 21 / /’ \
8 caVIlles 400 800 800 1000 1200 140

time [us]
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,',I,': Optimizing Methods for cavity system
having different quenching level and QI

Input power

Load

Acc. structure Acc. structure

Input power
Load
3dB Hybrid
Solution 2:
3dB Hybrid Power contral, phase control, no Q control
Solution 1 (minimal): Phase shifter
e e e Equipment: {refiector + phase shifter) / acc. structure.

Power control, no phase control, no Q control. I |

Reflector
Equipment: 1 reflector / ace. structure. | Reflector

C C| Circulator

Circulator

input '
Input povwes Input power

Input power

Load Load

3dB Hybrid

3dB Hybrid
Solution 4:

Reflector

Solution 5

Solution 3:
Power control, no phase control, Q control.

rol, & contral

Power control, phase o
Equipment: (2 x reflector + phase shifter) / acc. structure.

No power conlrol, no phase control, Q control.
Egquipment (2 x reflector +2 x phase shifler) /| acc. siructure

Circulator

Equipment: (reflector + phase shifter) / acc. structure.

Phase shifter

Ace. structure | | Ace. structure

Act. strscture ] | Act. structure

Acc, structure | I Acc, structure

November 18 2008 L CWS08 S. Fukuda 13



'IP Alternative power divider with VTO applicable
1 to the KEK STF1.0

"o
0

Input power

Load

3dB Hybrid

Phase shifter

N

Reflector

e m
N\
o~
C

Circulator

=€)

KEK’s cavity has no-
Q tuner.

Acc. structure Acc. structure

November 18 2008

=)

LCWSO

In Linear PDS,
pair of reflector
and phase shifter

Aftar cirecrilatnr aro
'Y B Y | Vil UVUUTCALUI Al U

Used.

In S1, Ql is tried
to be matched

8 S. Fukuda

Applicable to ILC
PDS such as 9-
cavity?

How about the
circulator
elimination?

Cost comparison
Between the
elimination of
coupler tuner and
this system.
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.'Ip 3 types of phase shifter are developed in KEK
"o

Phase-shifter 1 Phase-shifter 2

Phase-shifter 3

729 78D éﬁSIZI

NIVF7FY7ICkBDHER R
November 18 2008 L CWS08 S. Fukuda 15
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£
=

ilp Reflector
"o

Parameters:

Max. Power (no reflection) 2 MW
311 renge 0-0.97
S12 rerenge 1-0.26

Reflrctor,
S-parameters vs angle

i1
1.0
L
0.8 1
0T
06

=
;1 6.8

0.4
3
0.2

8.1

\ =3 &N
o " —.— a1z

oo

<100 0 B0 40 20 ] i 40 &0 B qoe

Angle, dar

November 18 2008

( S. Kazakov)
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:'5 Linear —type PDS for STF-1

Linear-type PDS

Insertion of reflectors and  «variable QI
circulators <Variable Power
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.'IP Possible PDS Scheme for S1 & S1
JIF global

Possible scheme

Modulator
for 10MW
i }@ | SLAC VTO
X[ [oniter o6 |
‘
3-dB Hybrid-PDS TESLA Type-PDS

1.3836 m

1.3836 m 1.3836 m

4 Cavities Cryostat-1

‘ ‘ 4 Cavities Cryostat-2

S1 may be changed to S1-half: only 4 cavity, then one among the
3-dB hybrid PDS and the TESLA type PDS is enough. Three types of
Phase shifter,i.e.,3-stub tuner, DESY type and KEK type, are tested.
For S1 global, KEK cavities are tested using KEK’s PDS and EU&US
cavities are tested using SLAC VTO.
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'-'IE Cavities for S1-global in KEK

o EXpecting Cavities for S1-global

« 4 from Asia including Ichiro Cavity(?)
No coupler tuner (Fixed coupler),
Power divider with VTO (+-10%7?)

Power divider ( SLACVTO)
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ip Summary

o

S1 testing Is under going and current status is reported.

HLRF testing is planed in STF-1, including the circulator
elimination and 2 different PDS’s checking.

QI and power changing way using reflector and phase-
shifter is introduced.

Development of waveguide components such as
reflector and phase-shifter is introduced.

HLRF plan for S1 global is reported

SLAC VTO is planed to be introduced for EU and UA
cavity system

November 18 2008 L CWS08 S. Fukuda 20



