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'.,IE Why and How Plug-compatibility ?

o Cavity
— Necessary “extended research” to improve field
gradient,
— Keep “room” to improve field gradient,

— Establish common interface conditions,
e Cryomodule

— Nearly ready for “system engineering”

— Establish unified interface conditions,

— Intend nearly unified engineering design

— Need to adapt to each regional feature and industrial
constraint
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ilr Plug-compatibility in
R&D and Construction Phases

R&D Phase

— Creative work for further improvement with keeping
replaceable condition,

— Global cooperation and share for intellectual
engagement
Construction Phase

— Keep competition with free market/multiple-suppliers,
and effort for const-reduction, (with insurance)

— Maintain “intellectual” regional expertise base

— Encourage regional centers for fabrication/test facilities
with accepting regional features/constraints
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How do we discuss the Cavity
Plug-compatibility ?

e Constraint in S1-Global:

— S1-Global cryomodule design has already
progressed, and in fabrication stage

— DESY, Fermilab, KEK cavity design difference has
been already absorbed in the S1-global cryomdule
design,

e Discuss “the plug-compatible design” in long-
term scope,



'-'IE Cavity and Cryomodule Test
with Plug Compatibility

o Cavity integration and the String Test to be
organized with:
— 2 cavities from EU (DESY) and AMs (Fermilab)
— 4 cavities from AS (KEK (and IHEP))
— Each half-cryomodule from INFN and KEK




,',IE S1-Global: Cryomodule Assembly

P

Cryogenic system Module C

Plug-compatibility to be examined
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e Nov. 17:

— Discuss and fix general envelopes
— Preliminary discussions on

e Tuner and Coupler

* Nov. 18:
— Discuss Tuner and Coupler

 Fix the cavity suspension point/interface



,-,'E Plug-compatible Development
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Plug-compatible interface to be established
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,','E Plug compatible conditions at
Cavity package (in progress)

SUS-Ti

Cavity Nb /" Transition . [tem Can. be Plug- .
Nb, =< <= L\ flexible compatibl
. _ 5

IR : \ 5y Cavity shape TeSLA/L

\Ti \Ti Vessel Be%?ws = ' L /RE
Length Required
Beam pipe dia Reuuired
Flange Required
Tuner TBD
Coupler flange Required
He —in-line joint Required
Input coupler TBD TBD
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,",Igesign change of KEK cavity-vessel

e Position of the slide jack tuner

—  Motor-drive-shaft moves to the opposite side of input coupler.

e Cavity length (1258.6mm = 1247.6mm)

KEK-new

A

v
A
v

Flange to flange = 1258.6 mm Flange to flange = 1247.6 mm
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e The vacuum bellow was designed to move on the side of Module-A.

— Interference between the vacuum bellows and the motor-drive-shaft.
— The big vacuum bellows need to be re-designed in order to move to the side of Module-C.

* For the ILC-module design, the flange for the drive-shaft should be re-designed

without interference with the big vacuum bellows.
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ilroroposal of the design

FNAL CaVI[y Ve

Modified design of the FNAL-cavity vessel
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Present design of the FNAL-cavity vessel
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change of

ssel

The positions of the support
lags between the DESY and
the present FNAL cavities
have the compatibility.

FNAL group proposed the
change of the blade tuner
position.

By this design change, the
support legs under the GRP
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order to accommodate the
FNAL cavities.
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- Cavity Envelope (1)
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Specification profile tables
update



Specification Profile Tables

The purpose of table:
to understand specification of function, specification of physical dimensions, etc.
to understand what is fixed, what is not fixed, for item by item.
to facilitate ‘Plug compatibility’ concepit.

Tables visualize the specifications for;

Cavity
Tuner
Coupler

We had the discussion
at Cavity Kick-off meeting in DESY (Sep. 2007),
at ML-SCRF meeting in DESY (Jan. 2008),
at GDE meeting in Sendai (Mar. 2008),
at ML-SCRF meeting in FNAL (Apr. 2008)

Updated tables are followings;



cavity specification item |specification| unit and comments further comments
Frequency 1.30|GHz
Number of cells 9.00[cells
. 31.50|MV/m operational
Gradient 35.00[MV/m Vertical test
Q0 0.80[10"10 at 35
RF properties 1.00/120"10 at 31.5
. Q decide later
HOM damping R/Q decide later
Short range wake decide later
Operating
temperature 2.00|K
Length 1247)Imm TESLA-short length
must be compatible with
Aperture mm beam dynamics
Alignment accuray 300.00jum rms
Material Niobium
Wall thickness 2.80jmm
Stiffness decide later
Flange/Seal system Material decide later
Maximum
overpressure
Physical properties [allowed 2lbar
Lorentz force
detuning over Flat-
top at 35 MV/m 1.00kHz maximum
Mag shield outside,
decide later for precise
Outer diameter He 230.00lmm(inner diameter) number

vessel

230.00

mm(inner diameter)

KEK Mag shield inside,
decide later for precise
number

Magnetic shielding

inside/outside

decide later

*yellow boxes indicate ‘not fixed’




unit and comments

further comments

tuner specification item specification
Tuning range >600 kHz
HystereS|§ in Slow <10 um
tuning
step-motor use,
Motor requirement | Power-off Holding,
magnetic shielding
ex) 5 phase match to driver unit,
Motor specification P ’ match to connector decide later
xxAlphase, ... . .
pin asignment,...
insdie 4K? / outside
. 300K? /inside 300K| need availability .
Motor location : . . decide later
accessible from discussion, MTBF
outside?
Slow tuner Magnetic shielding <20 mG at Cavity surface,
average on equater
Heat Load by motor <50 mW at 2K

do not conflict with
GRP, 2-phase line,
vessel support,

cable connection,

Change in Lifetime
of machine

20 years,

Physical envelope alignment Mag shield
references, Invar
rod, flange
connection,...
Survive Frequency could be total
~20 Mio. steps number of steps in

*yellow boxes indicate ‘not fixed’




Fast tuner

kHz over flat-top at

Tuning range >1 2K
Lorentz detuning Hz at 31.5MV/m flat- . (L_D_anfl)
residuals <50 top mlcrophlnlc_s. or LD
only?) :decide later
match to driver unit,
Actuator ex) low voltage .
e . match to connector decide later
specification piezo 0-1000V, ... . .
pin asignment, ...
insdie 4K?/inside
4K
accessible/inside
decide later

Actuator location

100K? accesible /

inside 300K
accessible from
outside?
Magnetic shielding <20 mG at g\?g:;)é:urface
Heat Logd in <50 MW
operation

Physical envelope

do not conflict with

GRP, 2-phase line,
vessel support,
alignment
references, Invar
rod, flange
connection,...

Survive Frequency
Change in Lifetime of
machine

>1010

number of pulses
over 20 years,
(2x10°%operational

number)

*yellow boxes indicate ‘not fixed’




Coupler condition specificationjunit and comments further comments
Operation >400kW for 1600 us
Processing >1200|kW upto 400 us need after vac break, cool-down
. >600[kW larger than 400 us need after vac break, cool-down
Power requirements .
Processing
with reflection
mode >600kW for 1600us in Test stand
after installation, definition of
ower/pulse_width target are the
warm game az ‘Power Requirgement‘
Processing time <50hours abovg. . —
after installation, definition of
cold power/pulse_width target are the
same as 'Power Requirement’
<30hours above.
2K static < 0.063W
5K static <0.171W depend on tunability
Heat loads /coupler 40K statl_c < 1.79W
2K dynamic < 0.018\wW
5K dynamic <0.152/W
40K dynamic < 6.93\W
Cavity vacuum # of windows 2
integrety bias capablity yes
Dranarfioc Qext Yes/Nojtunable decide later
o TEee Tuning range 1-10/10"6 if tunable
Position compatible to TTF-III decide later
Flange _ decide later (to cavity, to
Physical envelope compatible to TTF-IlI cryostat)
waveguide compatible to TTFE-IlI decide later
support compatible to TTF-III decide later
vacuum level >=1
spark
detection Olat window
Instrumentation electron
current
detection >= ljat coax
temperature >= 1fat window

* yellow boxes indicate ‘not fixed’



The next step

The tables are to be included into ‘Plug Compatibility Document’.
Revision of table contents is by ‘GDE meeting discussion’.

Technical Area Group Leaders maintain the contents.
(Table in EDMS will be revised.)

end.
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,',IE Study of the “plug-compatible”

cryomodule cross-section

Vacuum vessel

= ¢ 965.2mm | |

Two shields model based on One shield model to

TTF-II save fabrication cost”
Nov. 17, 2008 ILC-08 SCRF
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V.V. material

Inn. Diameter

Slot length

Length w/o bellows

Coupler pitch

Cav. Susp. Position
Magnetic shield

Nov. 17, 2008

Cryomodule

Carbon steel
946.2 mm

12,680 mm
11,830 mm

1326.7 mm
Center — 24.7 mm

ILC-08 SCRF
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_ BCtlQ
Ml _ 627
| Haat Load 312K 11TW
{&tatic = Dymarmic) a3l 5K, 142 W
- at 40 149.4 W
Alignmant Tolarance [RMS] Cavity offset W.rl cryomaduls 0.3 mm
Quadnipole affse? WLt cryomodule 0.3 mm
Cuatrupole moiation wrt deslgn 0.3 mrad
Cavity pitch wirt cnpomodule 0.2 mrad
Cavity yaw w.rk. cryomoduie 1 mad
Crvomodule ofsat wirt design 0.2 mm
Cryomodule pitch w.rl design 0.02 mrad
Cryomodule yaw wrl deslgn 0.1 mrad
VaCUUm Vesssl Cryomoduie Siot lengtn 12680
Materal (femagnetized) Carban Stesd
Langih {+ vacuum bellow | il 11830 (+350)
tolerance of Engn +3
CLRer diameter 965.2
Irner dameter Q557
Helght of vessed cantar axis fom the support base lavel i)
Trput couier port ]
Maln Coupler #1 Z pashiilon 47441
Main Coupler 72 7 pasiiion -3417.4
hMain Coupler #3 Z posiion -2080.7
Maln Coupier #4 7 posiion -Tad
MAain COUDIEr #5 2 posiion GUEANDE PRE)
Main Cougier 75 Z position 16E60.4
Main Cougler #7 Z posiion EF [N
Main Coupler 78 7 pasiion 4542 8
Maln Coupler 73 7 pashiion S8C3S
[Tuner driver-shaft port) 3
Pt for cument kads 1
cumani iead teminals (Quatnipoie. 2 dipoies ) f
Port for skanal wires 2
Pt for vacuum 2
Residual magnetic ficid on the eam ling =[.1 ;33LIE$
L'.‘-a'ﬂti Hallum jacket C-avity siot lengih 1326.7
Material SUSorm
Lengin jL=tween connecion Tanges) (]
Maximum outar diametar 240
Prsiton of cavity centar w.rl. (e Vasuwm vessal cenier (1Y) 10, -247 .
Support lugs (fabrcated on the horizontal surface of |acket canbar]
g i-io-Main coupler canter disiancs 187.5
Iug2-fo-Kain coupier center distancs 3475
Machining folerance of lugs w.ri design . mm ]
2-pNase pipe CIOSS CONNECT Z PosIDon W.Ki maln coupier axis TE5
LHe precoolng ploe iocation on the jacket [y, 7) 105
Maximum design pressure , bar 2 @l 'warm {4 at cold)
DeB
2.2 K subcooled supply pips Matera SUS
Nov. 17, 2008 ILC-08 SCRF 26
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L PrecOOirt) DHDe IDCINon On e [3CKET [, T}

T

Miaximum design pressure , bar

2 3l warm (4 at coid)

D8

2.9 K subcooled au [ iateral S5
nner dameier , mm a0
Miaximum deslgn preseure |, bar 20
Positon wirt the 33.'!!!‘! cENEr (Y] (2158, 451.5)
Wajor retum heansr [GRP] Watera S5
nner dameter . mm 300
sl MU Jesign pressure |, Dar 2 3t warm {4 at coid)
ProeiTon wirt the 33.'.!1[}' cEnter :I,:f'] 0., 35E:|
5 ehield and In f [2upply] Wateral A1 1050 or equivalent matesial
Inmer diameter . mm 5E.1
Maximim %I’I Dressure | Dar 20

Positon wert. the canthy center ()

BE shisld snd intercept (refum)

(225.5, 362 5)

hatedial

Al 1050 or equivalent matenal

el dameter . mm

70

3xITLM dSEign pressuwe |, bar 20
Posifon w.rt the cavity center iy [-252, 210}
A0K-BOK shisld and Inbarcapt [2upply] W atedal Al 1050 or equivalent matedal
rner dameter | mm 72
WERITLIT] EEI0nN [TEsEe  Dar 20
PosiTon wort the cavity center ey {355, 325)
A0K-BOK shisld and Inbarcapt [reburm) W atedal Al 1050 or equivalent matedal
Inner dameter , mm a0
331U dSSign presswe | bar 20
Fosigon WLt the cavity center [y [-367, A96]
7-phass pipa jatena SUSOor T
Inner dameler , mm ra|

Maximum deslgn presswe |, bar

2 3t warm {4 at coid)

PosiSon wert. the cavity canter {y)

Cooldown and Warmup

hlatedial

[210.5, 170.6]
SUS

-

mer dameier , mm 389
Maximum design pressure | bar 20
Prsiton wort. the cavity center (xy) {-170, 200}

Hellum vessel 1o 2-phass MDe Cross-Connect Matesial SUST
Irner dameter | mim 549

Imum deslgn presEure | bar

GRF & fa support structurs

2 st warm {4 at codd)

hachining beerance of the connecion flianges to the support post w.ri. design |, mm

0.1

pachining belerance of the support feed for cavitles and quad w.rl design |, mm

Tharmal radiafien shisld [Inner)

0.1

hlatedial

Thickness [upper), mm

Al 1050 or equivalent matedal

Thickness [lower], mmi

Layers of S| on e shisid

Oparation temperature | K

Thermal radiztion shiskd |outsr)

laterial

E'm

or equivalent matenial

Thickness [uppar}, mm

rhickness [lower], mm

Layers of Sl on e shisid

Cparation temperature | K

Su i (furnished with allgnment targst bass

Humbes of posts.

H
=]
[=]

mggmmam—n- [ 5]

£ pOsfRions of three post centers, mm

-5557.3, 0., 61323

Maximum ioad forone post , W

9326

Distance batwmaen the beam line and Bngat centar, mm
Length . mm

= mrj. EE !EE:—

Maximum guter diameter | mm

= Cawity |acket mammum radius-
2

Dﬁgm m% K
|BETH urs e g 1] Ig Anid Wanm-u . K
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STF Schedule under Discussion

CY2008 2009 2010 2011 2012 2013 2014 2015

dl Quantum Beam operation
idn Disassy Completes at 2012.07end

STF [cryostat test J
operation '
QuantumjBeam Operation

( w. 2 capture cavs)

Gas Safety App (Cavity) _Fab. 2 cavities VT

S1G compleets
At 2010.12end

© JKT, ASSY Quantum Beam Assy
Gas Safety App (Cavity) Gas S'a:fett))/ gpp (-C-j"ltg'-g@-v-it-igs( Gas Safety Ap_p> (CMs) P f =
ab 9 cavites = @ mmme—e-
--------------- > € > VT JKT, ASSY 1module ops
<€ —
Fab 17 cavities Phase2
= 3module
<€ > operation
JKT, ASSY
Modulatoor JKT, ASSY
MBK
WG N

preparation )
Infrastructur: EP Expansion

preparation .
clean room Epanstion

reparation
S 12m module assembly

preparation
Construct'New Adit



How do we discuss the Cavity
Plug-compatibility ?

e Constraint in S1-Global:

— S1-Global cryomodule design has already
progressed, and in fabrication stage

— DESY, Fermilab, KEK cavity design difference has
been already absorbed in the S1-global cryomdule
design,

e Discuss “the plug-compatible design” in long-
term scope,



