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Input coupler and cavity jacket

 The direction of input coupler to cavity jacket

— KEK-STF input couplers connect to beam pipes in the opposite
direction with respect to the cavity package.

DESY, FNAL

FNAL, DESY cavity packages

KEK-STF cavity package
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Cavity Package-1

Proposed in the specification

R
Helium Wessel Body KEK-ZTF-EBL KEK-STF-LL \FN L=T4Ch DESY—XFEL
Helium Jacket|hMaterial Ti SUS f— il Ti
Slot length, mm 1337 1437 1326.7 (1382 Type3)
Distance between beam pipe flangss, m 125086 12543 12474 1283.4
Distance betwseen bellows flanges, mm 734 85,2 8048 (oold
Outer diameter, mm 242 2406] \ 240( ) 240
Bzam Pipe Flangz|Material MhTi Ti MhT i MhT i
Outer diamater, mm 130 140 140 140
Inner diameter, mm a4 20 a2.8 a2.8
Thickness, mm 14 175 175 175
PCD, holts 115, 16-¢9 $120, 1640 12, M3 35 studs| 12, MB 35 studs
Sealing \_ Helicoflesx -0 seal Al Hex Seals| Hexagonal Al ring
Distances hetween the connection
surface and input coupler axis g2, —1106.A 581 -12139| | 606, -11866] | 606, 12228
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Cavity Package-2

L

Input Coupler KEK-STF-BL KEK-STF-LL| FrAL=T4Ch DES =¥ FEL
Connection flange |Material SUS316L SI5316 J16LMN 5.5, J16LN 5.5
on [nput Coupler|Outer diametar, mm 102 76 78,75 75,75
Inner diameter, mm G0 40 400 40
Thickness, mm 14 HANA7M27 woverlapl 147127 w overlap
PCD, holts $B6, 12-48.6 $27, 54 8, WM& 55 Studs g, MG S5 Studs
Connection Flange |Material MhTi Ti MhTi MRTi
on keam pipe |Outer diameter, mm 102 76 76 76
Inner diameter, mm 4] 40 44 44
Thickness, mm 13 15 127 127
PCD, balts $89, 12-43.49 $53.5, B-¢7 8, MG 55 Studs 8, M6 S5 Studs
Sealing Helicoflex (0 u coated by [nd| M-O seal (Al gacket) Al hex seal Al hex zeal

Distance between the connection
o5 fats] a8 fafa]

surface and cavity axis
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Cavity Package-3

Input Coupler KEK-STF-EL KEK-STF-LL FRAL=-TACH DESY-XFEL
Connection flange |[Materal =Us31610 =Us316 J16L 35 316L 2.3
to vacuum vessel|Outer diameter, mm 185 265 280 260
Inner diametar, mm 104 2123
Thickness, mm 16 21 16 16
FCD, holts di1dd, 16-08 > 10/8 $245, 12-485 24, ME SHCS 5.5 24, ME SHCS 5.5
Sealing O-Ring 15-1632 0 Ring 0 Ring O _Ring
Distance between the connection
surface and cavity axis I 425 428 473.5 473.3
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~, coupler flange and the vacuum vessel
flange.

The STF-BL cavity package has additional =

flanges with bellows between the input

2008/4/23

400

945

1050 ),

[258.6
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Cavity Package-4

" z

Proposed in the specification

KEK-STF-BL KEEK-STF-LL \\ \ﬁ\JﬁL—T-ﬂIDM DESY—XFEL
Support Lug (front) | Mate rial 5US316 S5US316 Ti Ti
Horizontal positions from input
coupler axis and wide, mm F==T75 W=G7 F=—141.9 W=ED F=—047 51, W=ED F=—048.87, W=40
Horizontal positions from beam
axis and wide, mm #=155 W=38 #=161, W=38 #=161, W=d1 #=161, W=3582
Yertical positions from cavity
center and thickness, mm =160, T=24 =0, T=240 =0, T=24 =0, T=24
Support Lug thackward) |[Material TP340 SUS316E Ti Ti

Horizontal positions from input

coupler axis and wide, mm

S=—857.5, W= 05

A=—10135.5, W=50

( 7=—157.51, W=50

Z=—188.87, W=40

Horizontal positions from beam

axis and widg, mm H=155 W=38 X161, W=3a H=161, W= H=161, W=3582

YWertical pogitions from couity

center and thickness, mm =160, T=24 =0 T=240 =0, T=24 Y= T=24
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Cavity Package-5

N

KEK-STF-BEL

Crogs connect pipe 1o

haterial

Tiand Ti—25 junction

LHe supphy pipe

Outer diameter, mm

pI5vessel side), $E05Junction), $E0.SISP. side)

2008/4/23

Angle to the horizontal phase, degres a9
Fipe length, mm 111
Location from input coupler axis, mm £==400)
FEK-STF-LL FIRAL-TAC R DESY-XFEL

=1E316 hi-metallic Ti - 35 Ti

$76.3 0 eszel side), $E05(SP. sidel g0 5100

38 J8.7 8.7

114 1055 105.5

=500 —325 £=—342 87
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Cavity Package-6

R
Freguency Tuner kEE-STF-BL
Tuner|Twvpe Slide jgck tvpe
hotor outside of wvacuum vessel
Driving motor shaft =142 F=-225
Occupied wolume Wolume (=135.5<¥<135.5, —135<y<1 40, —1 30¢Z<—280)

FEK-STF-LL FrJAL—=T 4 DE=Y—xFEL
Coaxial kall screw INFM Bladetuner Saclkey tuner
inside wvacuum vesseljnside vacuum vesseljnside vacuum vessel

Wolume (R{148, —275<7<{-586.92
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Tuner type

2008/4/23 ML-SCRF Meseting at FNAL 10



Tuner type DESY-XFEL
Sacley Tuner

FNAL-T4CM
Blade Tuner
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Cooling Pipes

Cooling pipes

2.2 K subcooled supply pipe fWaterial SlS
Inner diameter , mm &l
Maximum design pressure | bar 20
Fosition wrt the cavity center () (219, 481 8]
Major return header (GRP) Material SIS
Inner diameter , mm 200
Maximum design pressure | bar 2 atwarm (4 at cold) A
Fosition w.rt. the cavity center () (0., 356) <

SK shield and intercept (supply)

Material

Al 1050 or eguivalent rnatenl

lnner diameter |, mm

56.1

Maximum design pressure | bar

20

Fosition w.rt. the cavity center (xy)

(225 5, 362 5)

8K shield and intercept (return)

Material

Al 10580 or equivalent material

Inner diameter , mm

il

Maximum design pressure | bar

20

Fosition w.rt. the cavity center (xy)

(-252, 210)

@300, 0 [w11, 8111

2K Return

#e0, 2 [@2 3701

#56, 1 [¢92 2091
SK Forword
3 o |

@75, 4 [@3 1231
80K return

v

s

==
#69, 9 [#2, 7501 m
3K Return =0

@38, 9 [@1, 3301

cool down “4:2::F:i::/’

@72, 0 [22 234]
40K Forword

269, 0 [ge, 717]
2K Z-phose

The beam line (cavity axis) locates
In the position of (0, -247) with
respect to the center of vacuum
vessel)..
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Cooling Pipes-2

40K 80K shield and intercept (supply)

haterial

Al 1050 or eguivalent material

Inner diameter | mm

72

Maximum design pressure | bar

20 A _

Fosition w.r.t. the cavity center (x,y)

(355, 325) N\

40K 80K shield and intercept (returnj

haterial

Al 1050 or equivalent rNaterial

Inner diameter |, mm aa

Maximum design pressure | bar 20 /

Fosition w.rt. the cawvity center (x y) (-3R7, 32R) { I
Z-phase pipe Material s or T

Inner diameter |, mm 721

Maximum design pressure | bar

2atwarm (4 atcold) A

Fosition w.rt. the cavity center (x y) (2106, 170.R) {
Cooldown and Warmup Material =
Inner diameter |, mm 38.9
Maximum design pressure | bar 2 at warm (4 at cold)
Fosition w.rt. the cavity center (x y) (-170, 200
Helium vessel to 2-phase pipe cross-connect |Material SlUS or T
Ihner diameter | mm 4 4

Maximum design pressure | bar

2 at warm (4 at cold)

@300, 0 [wll, 8111
2K Return

#e0, 2 [@2 3701

#56, 1 [¢92 2091
SK Forword
3 o |

@75, 4 [@3 1231
80K return

#69, 9 [#2, 7501
3K Return

@72, 0 [22 234]
", = 40K Forward

269, 0 [ge, 717]
2K Z-phose

@38, 9 [#21, 5301
cool down
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Vacuum Vessel

2008/4/23
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Vacuum vessel |Cryomadule slot length 126796 126756 < |
Material (demagnetized) Carhon Steel Carbon Steel
Length {+ vacuum bellaw length) 11529 6 (+350) 118256 (+350) < |
tolerance of length +3 t3
Quter diarmeter 95h. 2 965, 2 < |
Inner diameter 9eh.7 9887
Height of vesgel center axis from the support bage level  |832 g3z
Ian?t coupler port = B g I nte rfaCe
Main Coupler #1 z position -4744.1 -4744 1 .
Main Couplar % z position 374 4174 1. Connection flange and vacuum
Main Coupler 48 2 posiion 20907 20907 bellow:
Main Coupler #4 7 position 764 -764 T4-CM design
Main Coupler # 7 position (Guadrupole PKG)  |58R2.7 2. Main coupler flanges on the
Main Coupler # z position 1669.4 1589.4 vessel:
Main Coupler # z position 3216.1 3216.1 . . .
Main Coupler # 2 position 15408 15008 Locations defined in Spec.
Main Coupler 5 z position 5860.5 5E60.5 Table
(Tuner driver-shaft port) 8 J Design need to be studied
Port for current leads 1 I
current lead terminals (guadrupale, 2 dipalas) B 0
Fort far signal wires 2 2
Fort far vacuum 2 2
Fesidual magnetic field an the beam line < 0.1 Gauss <01 Gauss



Quadrupole Package

Cuadrupole Package
(Cuadnpole, correctors, BRM)

Cuadrupole package slot same as the cawty slot

Ilasrmum allowable outer radms, mim
Beam pipe flange same as the cawty flange
Connection to GRP (under the center support post same as the cawvity support mechanizim
2K -Zphase pipe connection Connection design
Precooling pipe connection Connection design
Feedthrough for current leads Connection design

Beam pipe ——

e

o
Quadrupole

2008/4/23

Quadrupole design
by FNAL
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