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From TDR Part-2, Chapter 2
drafted by N. Walker

Table 2.1: Summary table of the 200-500 GeV baseline parameters for the
ILC. The reported luminosity numbers are results of simulation [REF| and
include an approximate 10% enhancement from a small coherent vertical
walits shift at the interaction point.

Centre-of-mass energy Eom GeV 200 230 250 350 500
Luminosity pulse repetition rate H=z 5 5 5 5 5
Positron production mode 10 H= 10 H= 10 Hz nom. nom.
Bunch population N % 1010 2 2 2 2 2
Number of bunches ng 1312 1312 1312 1312 1312
Linac bunch interval Aty ns 554 554 554 554 554
RMS bunch length T Hmn 300 300 300 300 300
Normalized horizontal emittance at IP YEq pm 10 10 10 10 10
Normalized vertical emittance at IP Yey nm 35 35 35 35 35
Horizontal beta function at IP B mm 16 14 13 16 11
Horizontal beta function at IP 8 mm 0.34 0.38 0.41 0.34 0.48
RMS horizontal beam size at IP r::fE nm 904 789 7290 684 474
RMS horizontal beam size at IP 03 nm 7.8 7.7 7.7 5.9 5.9
Vertical disruption parameter D, 24.3 24.5 24.5 24.3 24.6
Fractional RMS energy loss to beamstrahlung dpg T 0.65 0.83 0.97 1.9 4.5
Luminosity L x10%%cm 251 0.56 0.67 0.75 1.0 1.8
Fraction of L in top 1% Eqopy Lot % 91 89 87 7T 58
Electron polarisation P_ o 80 80 80 80 80
Positron polarisation Py T 30 30 30 30 30
Electron relative energy spread at IP Ap/p o 0.20 0.19 0.19 0.16 0.13

Positron relative energy spread at IP Ap/p T 0.19 0.17 0.15 0.10 0.07




ML Cavity/CM/RF Parameters
(based on KEK BTR, Jan. 2012)
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Cryomodule & cavity counts

CM9 CMB8Q cavities quad pkg

e- 570 285 7410 285
e+ 564 282 7332 282

totals 1134 567 14742 567

) — 9 cm overhead

282

same
378 € > 567, — original RDR RF units (26 cavities)

253_4M Kamaboko RF units (39 cavities)

253.50 1.4%

25350 1.4%

PMs-Report: 120307

SERF WebEx Meeting




Streamlined PDS

© - pressurizable, 0-100%, phase stable Unused power can be dumped to the loads

@ —non-press., limited range
- — pressure window
mm - 5 MW load

Power to %2 CM’s fully adjustable without
from  affecting phases.
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9 cavities

4 cavities 1 quad 4 cavities 9 cavities

phase shifter on each feed, as
well as isolator, bi-directional
coupler, and flex guide.

RF UNIT: 3 cryomodules (26 cavities)

Common Local power distribution

Fordow power Kamaboko (DKS) option, one klystron powers 1 % rf units or 4 % cryomodules (39 cavities).
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Electron linac

RDR cryogenic layout, for reference

Electron side Positron side

Booster ~Rre-accelerator

Positron linac

\

B ERE e

modules

RF unit (lengths in meters)

string (vacuum length)

Main Linac Cryogenic Unit
(Cu)

ILC GDE Cryo, Tom Peterson
1 Feb 2012

Undulétor

.‘ FEE= ] E=am
Keep-alive 7/ Beam Cr;s-u:it
Crab-cavity /" delivery
Final doublet ? DR cavities
DR wigglers Dar_nping Legend:
ring @ 2Kcryoplants
O 4.5Kcryoplants
"D @ Distribution boxes
Transfer lines
without with without
quad quad quad RF unit

| 12.652 | 12.652 | 12.652 |
three modules

37.956 (lengths in meters)

RF unit RF unit RF unit RF unit end box  standard string (4 RF units)
| 37956 | 37.956 | 37.956 | 37.956 | 2.500 | 154.3

four RF units (12 modules) plus string end box
{,threa RF units (9 modules) plus string end box / short string (3 RF units)

116.4
warm \/ warm

drift service xN service drift service

space end box end box space end box
Navigs [svngs [ e |

12 modules plus one end box per string x N strings

— (One service box replaces a string end box) - y )
— e
Std cryogenic unit length = N x string length + 2.5 = 2471.7 12.652 |(set as module slot length)

ILC cryo layout status



RDR

Cryogenics Unit Difference
between RDR (~ DKS).and KCS

KCS

RTMLBC2
BC1 3 stings W wanm undul 13 strings warm
sC 3 wam 1 shoriswing  wam 10 sirings drift 18 strings diift 14 sirings  wam 2 short string diift 18 stings 2 wam
solenoids modules 15 RF uniis 40 RF units & RF unis 58 RF units 58 RF units &4 RF units  mone
Electron linac ~200m £81.8 ~300m 15457 TES2 | 2471.7 TER | 21830 600 % ET 22414 7652 2471.7 368.6
| ~1300 m 1540.8 2470.3 0589 26123 4755 ——=| 4000
| ~ZE40 m total cryogenic unit length with RTML 5536.2 5087.8
|‘I approx 5540 approx 5100
Cryogenic plant locations Shaft 7 shaft spacing Shaft 5 shaft spacing Shaft 3
(start of main linac) and cryogenic plants and cryogenic plants nd cryogenic plants
(end of main linac)
CU-Tb ClU-Ta CU-5b Cl-5a CU-3b
Cryogenic loads 188 modules and a few SC solencids 192 modules 182 modules 174 modules 182
including RTML and 500 m of transfer lines plus undulator including 12 energy
| magnets recovery modules
12173.5 meters main linac including 1257 m for undulator
| 282 RF units in the main linac, electron side 71 strings
note that there are only 278 RF units in the main inac, positron side, due to no undulator energy recovery
RTML BC2 )
BCA long 5 Bf  wam 13 longsir  wam 13 lang sir 13 Bir 13 sir 12 long sir
sc 3 wan 4 swings warm i:l‘wlﬂﬂ o 0 shot str  een 0 short sir  wam :mﬂ ent U:Elﬂ it 1 ghoi 6ir warm  cotlmatan
SoiEnoids MoTuES  SpacE 16 AFwnils  space 25 RFunlis  space 52 RF units  space 52 RF units _space 52 AF unlts  space 52 RFunits  space 51RFunts space secton | Soumce
Electron linac F [~200m] B19.8 [ ==00m 10069 [ 7852 | 20087 | 7e= | 20087 | 7e=2 | JO087 | vEs= | 2008.7 [ 76 | o708 | 7e== | =232 | BOS
~1300 m 1007 20164 i 2016.4 20164 164 18322 B2.362
I ~2350 m total cryogenic unit lzngth with RTML 40327 386 4
Cryogenic plant locafions Shaft PM-12 Shaft PM-11 Shaft PM-10 Shaft PM-0 Shaft PM-8 haft PM-7T
(start of main linac) and cryogenic planis and cryogenic plants and cryogenic
CU-Th CU-Ta b U-5a CU-3b [
Cryogenic loads. 128 modules and a few 5C solencids 156 modules 156 modules. 156 modules 156 153 modules
including RTML and 500 m of transfer lines ncluding 12 energy including 12 energy pilus undulator
| recovery modules. recovery modules magnets
| 11140.734 meters main linac:
2B5 RF units in the main linac, eleciron side T2 sirings
note that there are only 282 RF units in the main linac, positron side, due fo no undulator energy recovery

ILC GDE Cryo
1 Feb 2012

, Tom Peterson
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- Cryogenics Unit Difference

]| between RDR (~ DKS) .and KCS
RDR

RTML BC2
BCc1 3 siings warm warm umndul, 13 strings wam
5C 3 wam 1 shoriswing  wam 10 sirings it 18 strings it 14 sirings  wam Warm 2 short sting orift 16 stings warm
solenolds modules 15 RFunis 40 RF units &4 RF units 58 RF units 58 RF units &4 RF units  more Source
Electron linac - ~200m] 5818 ~300m 15457 TES2 | 2471.7 = 21630 500 ﬁ 367 22414 7652 24717 268.68 BOS
———————— ~1300m 15408 24703 0568 2612.3 24755 ——» 4000
~2840 m total cryegenic unit length with RTML 5536.2 50ET.8
"I — approx 5540 approee 5100
‘Cryogenic plant locations Shaft 7 shaft spacing Shaft 5 shaft spacing Shaft 3
istart of main linac) and cryogenic plants and cryogenic plants and cryogenic plants
(end of main linac)
CU-Tb CU-Ta CU-5b CU-5a
Cryogenic loads i b
Electronm sSside
Elaectrorm limac = -
e —=alive
 Basciislcatcsn _Crab—cavity
K‘ S Fim=al doubhblilet
na M= wiaoggicr=s
-]
‘SDiENGIds Modues  space 16 RFuwlls  space 25 RFunBs  space 52 RFunits  space 52 RF uniis  space 52 AF unfis  space 52 RFuniis  space 51 RF units _space ssction [ Source
Electron linac F [~200m] B19.8 [ ==00m 10069 [ 7852 | 20087 | 7e= | 20087 | 7e=2 | JO087 | vEs= | 2008.7 [ 76 | o708 | 7e== | =232 | BOS
~1300 m 1007 20164 i 2016.4 20164 164 18322 —— B2362
I ~2350 m total cryogenic unit lzngth with RTML 40327 386 4
Cryogenic plant locafions Shaft PM-12 Shaft PM-11 Shaft PM-10 Shaft PM-0 Shaft PM-8 haft PM-7T
(start of main linac) and cryogenic planis and cryogenic plants and cryogenic
CU-Th CU-Ta CU-5b ClU-5a CU-3b Cl
Cryogenic loads. 128 modules and a few 5C solencids 156 modules 156 modules. 156 modules 156 153 modules
including RTML and 500 m of transfer lines
Il
. -- main facilities shaft
@ - addidonal KCS shaft
1 g!;-::tl_@e- | - .- Cryogenic systems
Turnarocund
- Loop
PM-13 PM-12 Pr-11 PM-10 [ Pra-o PM-8 | Pm-7
' e beam ’
16 peo 26 26 26 || z2s 26 || 28 26 z6 26 26 25  wndulator
- 3+ 5+ 2 - - 13 - - 13 - - +3 - - 132 - - 1241 -
R-13 T-12 T-11 T-10 T-9 T-6

H - A-rf unit CSTR
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- Cryogenics Unit Difference

]| between RDR (~ DKS) .and KCS
RDR

RTML BC2
BCc1 3 siings warm warm umndul, 13 strings wam
5C 3 wam 1 shoriswing  wam 10 sirings it 18 strings it 14 sirings  wam Warm 2 short sting orift 16 stings warm
solenolds modules 15 RFunis 40 RF units &4 RF units 58 RF units 58 RF units &4 RF units  more Source
Electron linac - ~200m] 5818 ~300m 15457 TES2 | 2471.7 = 21630 500 367 22414 7652 24717 268.68 BOS
—————— ~1300m 1540.8 24703 L 26123 24755 ——| 4000
~2840 m total cryegenic unit length with RTML 5536.2 50ET.8
"I — approx 5540 approee 5100
Cryogenic plant locations Shaft 7 shaft spacing Shaft 5 shaft spacing Shaft 3
(start of main linac) and cryogenic plants and cryogenic plants. and cryogenic plants
. SES
Cryogenic loads . Eleaectrorn side
Electrora lirz=sac
R~ e | 2

L I¥iraacdusali=ator

Firm=al cdowaiba et

O wwicgagagilicar =
KCS —

Turnarcund

BCA iong 5 S wam 13 lang s  wam 13 lang sir 13 sir 13 sir 12 long sir
sc 3 wan 4 swings warm 2:3(& ittt 0 shot str  een 0 shot sir  wam Jmﬁ ent o sir . 1 ghoi 6ir warm  cotlmatan
‘SoiEnoids ModuES _ SpaCE 16 AFwnils  space 25 RFunlis  space 52 RF units  space 52 RF units _space 52 AF unlts  space 52 RFunits  space 51RFunts space secton | Soumce
Electron linac F [~200m] B19.8 [ ==00m 10069 [ 7852 | 20087 | 7e= | 20087 | 7e=2 | JO087 | vEs= | 2008.7 [ 76 | o708 | 7e== | =232 | BOS
~1300 m 1007 0164 ,|= 2016.4 2016.4 2016.4 18423 ——% EL3EZ
I ~2350 m finfal cryogenic unit length with RTML 40327 3994 6 4
Cryogenic plant locafions Shaft PM-12 Shaft PM-11 Shaft PM-10 Shaft PM-0 Shaft M-8 haft -7
(start of main linac) and cryogenic planis and cryogenic plants and cryogenic
CU-Tb Cl-Ta CU-5b Cl-5a CU-3b C
Cryogenic loads. 128 modules and a few 5C solencids 156 modules 156 modules. 156 modules 156 153 modules
including RTML and 500 m of transfer lines
Il
. - main facilities ple—= I
-- additional KCS
Shaft @ e- | - 2 : .y
1 - - Cryogenic systg Add t |
AL ® Itona
Lo

[Pra-13 PM-12 Pm-11 | | Pm-10] | Pra-o PM-8 | PM-7 I Shaft?

' e beam ’ *
T 16 prz 26 26 26 || z2s 26 || 28 26 NZB 26 26 Tzs undulator

3 - 1= - 12+ -

11 T-10 T2 T-6

H - A-rf unit CSTR
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"'IE Differences between DKS and KCS

DKS KCS

klystron / cavities 1/39 (26 x1.5) To be filled
klystron / CM 1/4.5(3x1.5) To be filled
Cryogenics / Cavities 1/(26 x4 = 1/186 (62 x 3)
Number of Cryogenics 5 6

Warm section 4 5

Total ML length L xcs — 7.652 L kcs
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