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'-'IE Main Linac Drift Spaces

e String end box

» Except for short strings -- 116.4 meters
* Cryogenic unit end and service boxes

» Service box (“feed” box) ties cryogenic unit to cryoplant
* Unit end box terminates cryogenic unit and may connect to next

o Other drift spaces
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.'IE Main Linac Layout

without with without
quad quad quad RF unit
12.652 12.652 12.652 37.956 (lengths in meters)

three modules

J
e

RF unit RF unit RF unit RF unit / end box §tandard string (4 RF units)

37.956 37.956 37.956 37.956 2.500 154.3
four RF units (12 modules) plus string end box
or, three RF units (9 modules) plus string end box short string (3 RF units)
K / 116.4
warm Y warm
drift service X N service drift service

space end box end box space end box
7.652 N strings \ 7.652 /strings etc. . ..

12 modules plus one end box per string x N string

" (One service box replaces a string end box.) \_ > )
N e
Std cryogenic unit length = N x string length + 2.5: 2471.7 12.652 (set as module slot length)
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iIn String End Box
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; = ¢ String end boxes contain
‘ T ‘ cryogenic valves, two
2 ‘ Small helium vessels,
4 % - Instrumentation, and more
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'-'IE Beam line vacuum system 1/2

617 m (4 strings)
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also contain beam
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John Noonan, ANL
Yusuke Suetsugu,KEK
Paolo Michelato, INFN Milano @

DT L
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2 TMP pumping units with high sensitivity LD and RGA, safety,
clean venting system, slow start pumping etc.
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'-'IE Insulating vacuum system

617 m ( 4 strings)
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John Noonan, ANL

: e - Yusuke Suetsugu,KEK
4 TMP pumping units: 2 with LD (I_eak detector) + paolo Michelato, INEN Milano
2 large screw pump for fore pumping
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.’I't: ILC cryoplant layout

Electron side Positron side -
Booster —LRre-accelerator

Electron linac Positron linac

Keep-alive ~ ;

_ Beam T
Undulator Crab-cavity 7™ e
Final doublet ” " ' DR cavities
DR wigglers Damping Legend:
ring @ 2Kcryoplants
. . . @ 45Kecryoplants
SerVICe bOX Wlth Unlt end bOX " @ Distribution boxes
connection to with possible Transfer lines
cryogenic plant Cross-connect
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.'IE Main Linac Layout e- side

BC1 RTML BC2 warm warm
sSC 3 warm 4 strings warm 10 strings drift 16 strings drift
solenoids modules space 16 RF units space 40 RF units space 64 RF units space
Electron linac | 200 m] 619.8 [ ~300m 1545.7 [ 7652 | 2471.7 [ 7652 |
~1300 m DK 1549.6 2479.3
~2840 m total cryogenic unitlength with RTML 5536.2
approx 5540
Cryogenic plant locations Shaft 7 shaft spacil
(start of main linac) and cryogenic plants
CU-7b CU-7a
Cryogenic loads 171 modules and a few SC solenoids 192 modules
including RTML and 500 m of transfer lines
Unit end box
warm undulator region 13 strings for
drift 14 strings  warm  supercon  warm 2 short string 16 strings 3.50%
space 56 RF units space magnets space 58 RF units 64 RF units  more
| 7652 | 2163.0 | 600 [ 2900 367 | 2241.4 2471.7 368.6 |
3056.9 >L 2612.3 2475.5 —J 400.0
5536.2 5087.8
5540 Di< approx 5100 D
1aft spacing Shaft 5 shaft spacing Shatt 3
and cryogenic plants and cryogenic plants
(end of main linac
CU-5b CU-5a CU-3b
168 modules 174 modules 192 modules
plus undulator including 12 energy
magnets recovery modules
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-'IE Main Linac Layout e+ side

RTML BC2
BC1 3 strings warm warm
sC 3 warm 1 shortstring  warm 10 strings drift 15 strings drift
solenoids modules space 15 RF units space 40 RF units space 60 RF units space
Positron linac [ [-200 m] 581.8 [ ~300m 1545.7 [ 7652 |  2317.4 | 7652 |
~1300 m DK 1549.6 2325.0
~2840 m total cryogenic unit length with RTML 4650.0
approx 4650
Cryogenic plant locations Shaft 7 shaft spacing
(start of main linac) and cryogenic plants
CU-7b CU-7a ‘
Cryogenic loads 168 modules and a few SC solenoids 180 modules
including RTML and 500 m of transfer lines
Unit service box
warm 13 strings warm for
drift 15 strings m 2 short string drift 15 strings 3.50% warm
space 60 RF unit space 58 RF units space 60 RF units more space |Source
| 7652 | 2317.4 | 7652 | 2241.4 | 7652 | 2317.4 368.6 | BDS
2325.0 2249.1 :>L‘ 2321.2 —Du 400.0
4650.0 4570.3
4650 approx 4570
L spacing Shaft 5 shaft spacing Shaft 3
and cryogenic plants and cryogenic plants
(end of main linac)
CU-5b CU-5a CU-3b
180 modules 174 modules 180 modules
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150 I/s

2471 m

All metal

lon pump Gate valve

Special cold gate valve

Unit end boxes contain | High speed
safety shutter

string end box features

plus warm beam pipe.
Also contain connections
to cryoplant or cross-
over connections to next

unit John Noonan, ANL
~-TomP Yusuke Suetsugu,KEK
Paolo Michelato, INFN Milano

&lﬂ %D ([l

Ty

Beam line vacuum system 2/2

-
O

2 TMP pumping units with high sensitivity LD and RGA, safety,
clean venting system, slow start pumping etc.
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,-IE Unit service and end boxes

* Very large boxes

o Contain features of string end box, plus
— Warm-cold beam pipe transitions
— Pipes offset to create space for beamline components

— Connections to cryoplants are like cryomodule without
RF -- full sized pipes within vacuum

— Large end forces due to vacuum terminations and pipe
offsets

— Various features for insulating and beam vacuum
— Instrumentation for cryogenics and vacuum

« Some concepts for similar XFEL boxes follow
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,',I,‘: XFEL linac cryogenic components

This slide from XFEL Cryoplant _120506.ppt
by Bernd Petersen

,sregular’ string connection box

The ILC string
end box concept
is like this -- a
short, separate
cryostat

)P

Feed-Box  The ILC cryogenic
unit service boxes

Bunch Compressor

Bypass Transferline may be offset from

the beamline,
reducing drift space
length, with a

= . .concept like this.
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(only 1-phase helium) .




,',I,‘: XFEL Bunch-Compressor-Transferlines

This slide from XFEL_Cryoplant 120506.ppt by Bernd Petersen

. The cryogenic unit service boxes may be offset from the
beamline as shown, but they would be larger. Drift space is
reduced to about 2.5 meters on each end plus warm drift space.

-\ 05 Follkra fi= 0-3tn (bei jeder Richtung)
s Vakium Kraff= “9tn
e /2 cim KraFt= 5FN
- Zolotovy MAST
il | 2 100 Fra = 1210 05.07.05

=
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,',IE TTF cold-warm transition ~ 2 m

Cryogenic lines End module

_|vacuum load
. Warm beam pipe
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iIr Concluding remarks
"o

* Cryogenic box designs are only conceptual

* Lengths may change

— Drift space length may change slightly both for string
ends and for unit ends

— For string end box estimate 2.5 meters slot length +1 m/
- 0.5 m range

— For cryogenic unit end box or service (feed) box,
selected cryomodule slot length =12.65 m

« Estimate 7.65 m of this is available warm beam tube length
« Locations of short strings may change
— Locations with only 116.4 m between string end boxes
may change
* Cryogenic box design is a major task for the EDR
— Will not have detailed drawings in 2010

— Aim for good 3-D CAD models and better definition of
lengths and interfaces
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