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ILC Interaction regions
The GDE perspective

Talk based on several talks presented by BDS area leaders
Andrel Seryi, Hitoshi Yamamoto, Deepa Angal-Kalinin

at and after Vancouver

Mini-Workshop on ILC Small angle interaction regions
Saclay, 20" October 2006
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:lp Vancouver baseline

n mﬁ ”. -M
LT T ot T2 R ettt s apobd gt T
Diagnostics Ny, | Ty
BS N M| Edeollim praaiid
tune-up dump \\ RH //
M H.H

ﬂ‘\"’i\éZO mrﬂ;i-f :

 Two IRs with 20mrad and 2mrad crossing angle
« Two collider halls separated longitudinally by 138m
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'-IE Evaluation of baseline before Vancouver

e Evaluation of the differences between 20mrad
and 2mrad IRs and extraction lines focused on

— study of physics reach

— background conditions in IR

— radiation conditions in extraction lines
— performance of downstream diagnostics
— technical feasibility of magnets

— power consumption and cost
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"lE Dlagnostlcs requwements for phy3|cs

 Energy
— Uncertainty of 100 ppm on the absolute beam energy
— relative pulse-to-pulse along the train at the 100 ppm level
— use two independent and complimentary detectors: upstream
IS BPM based, downstream is synchrotron stripe based
« Polarization
— Accuracy of 0.25% is needed
— upstream and downstream polarimeters allow taking into
account the depolarization due to collisions
e Luminosity
— precision of 1e-3 using Bhabha rate at LUMICAL
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'-’I'l: Downstream diagnostics evaluation

Comparisons for 250GeV/beam 20mr 2mr
Beam overlap with 100mm laser spot at Compton | 48% 15%

IP

Polarization projection at Compton IP 99.85% 99.85%
Beam loss form IP to Compton IP <1E-7 >2.6E-4

Beam SR energy loss from IP to middle of energy | 119MeV 854MeV

chicane

Variation of SR energy loss due to 200nm X offset | < 5MeV 25.7MeV
at IP (< 20 ppm) | (~100 ppm)
The need for SR collimator at the Cherenkov yes No
detector

comparable with the goal for E precision measurements
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ip 2 mrad extraction line magnets
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S aa e T i these magnet very challenging

SsfulSliialgiE @ - 020w * Power at 1TeV CM ~MW/magnet.

Kashikhin, Parker, Tompkins, Spencer, Kumada,
Takano, Iwashita, Bondarchuk, Sugahara
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'-’I'l: Cost of different configurations:Vancouver

« The WBS includes counts, lengths, or cost
fractions from different subsystems of BDS:

Example
COIMIm spec farge small| total | IR20 | IR2
WEBS Description BS5Y1 BSYZBSYD IRT1 IRT2 FF1 1 FF2 DIL2
1.0 BDS
1.6.1.1 D1aal1000 ] ] 0 0 ] 0 0 ] 12 12 ] ] 0 12 12
1.6.1.2 Dlaal2000 ] ] 0 0 ] 0 0 ] 16 16 ] ] 0 1a 16
1.6.1.3 020012000 ] ] 0 ] ] 0 ] a0 ] a0 a0 ] a0 120 60

« WBS has ~240 input lines * 39columns
not including the sub-WBSs

e This allows calculating the total cost and also

the cost, additional cost for 20mrad IR
and
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e Costdrivers CWS%@”“

— CF&S Installation
— Magnet system e
— Vacuum system

— |Installation
— Dumps & Colls.

Maghet System
19.3%

WACLILIM Systerm

. . 7 1%
* Drivers of splits .
Dumps & collimators
between 20/2: 46%
Inst tati
o CF&S e N5 ru;g;ﬂa [
— Magnet system 384% Control
2.3%

— Vacuum system

— Dumps & collimators

— Installation; Controls (includes crab
cavity)
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;’IE Comparison shown at Vancouver BDS talk

Relative cost (a.u.) of two and single IR configurations

@ single IR20

M single IR2

W 14/14, common
collider hall with
twice volume

1.000 W 20/2 baseline

0 0.5 1

e |f the baseline normalized to 1.0, the CC to
14/14 reduces the cost by 15.6%
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ile Cost split -Vancouver

Total cost

Total Common add for IR20 add for IR2

Additional costs for IR20 and IR2 are different (their ratio is ~1.5)
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.’I't: Vacuum system: BDS 20/2

Vacuum System

1.2
1.000
1
0.8
g 06 0528——
04 0.336
02 0.136 IIII______
D T T T
Total Common add forIR20 add forlR2

Chambers of longer 2mr extraction line and additional chamber for
beamstrahlung photons cause the cost difference
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,-IE Dumps & collimators: BDS 20/

Dumps & Collimators Dumps
Collimators common

2mr

Dumps 20mr

Collimators
20mr

Collimators
common

Dumps 2mr

Total Common  addforlR20 addforlR2

Larger number of collimators in 2mrad extraction line and additional photon
dump cause the difference
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,-,l't: Magnet system: BDS 20/2

Magnet System
1.2 Other Magnets
1.000 common b
1 1 PS common agnets both
PS Extr line 2—, FF
0.8 )
] 0.603 PS Extr line 20\ Magnets Extr
5 061 PS all FF line 20
0.4 - 0.366
Magnets Extr
0.2 - .
0.031 l\\/ILé;cJ:urn1 ;valls line 2
0 - | — | ( m)
Total Common  add for IR20 add for IR2 FD2&spares D20&

spares

Larger number of huge extraction line magnets, and its power supplies (PS)
cause the cost difference
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Acc: other
12%

Exp: civil eng.
23%

Acc:
cooling
gjﬁ?r Exp: other
0
4%

Total Common add for IR20 add for IR2

<_Acc: civil eng.
39%

The common fraction is quite large. The difference come from beam dump halls
and mostly (~90%) from cooling water

L] L L] Ll L L] L] L L = L] L] L] L] L = L L] L] L L L] L] L L] Ll L L L] a -] ] L

Oct 20, 06 Global Design Effort BDS: 14



ilp Power for magnets
JLE

BDS power for magnets (1TeV CM)

70

62.2

Data as of
Vancouver:

60

50

40

30

Power, MW

20

10 8.0
1.3

0

Common add for IR 20 add for IR 2

Larger number of big extraction line magnets, and its power supplies (PS) cause
the cost difference, and also increase operation cost

Larger power => larger cooling requirements => larger Acost of CF&S
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ilp At Vancouver
"o

« Discussion of 20/2 baseline situation
— by BDS area leaders
— with present colleagues from BDS group
— with MDI panel
— with WWS organizing committee
— with EC and GDE director

* It was decided to cut the Gordian knot of the cost, technical
and non-technical issues and propose to change the
baseline to two IR with 14/14 configuration

— Design & cost of 14/14 with common collider hall &
z=0

Oct 20, 06 Global Design Effort BDS: 16



'-’I'l: Cost adjustments for 14/14

* Design of 14mr beamline is almost the same as for

20mrad
* Adjustments were estimated and included for
14/14mrad cost in wbs_1.6 to take into account:

 These adjustments accounted for additional ~2% cost
reduction
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.'IP After Vancouver
JIT

« CCR for 14/14 configuration with single collider hall
was submitted by the area leaders. Following many
discussions the CCR was accepted by CCB, EC,
MDI panel and WWS.

e Minutes from MDI panel : “With this limited
Information (slepton search and studies on 14 mrad with
anti-DID) , the MDI panel thinks that the 14mrad Is
acceptable as the baseline at this time. However,
we would like to stress that the 2mrad crossing
angle is clearly desirable than larger crossing
angles for the slepton search, and R&Ds related to
2mrad should be encouraged”
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ip

HU Relative cost (a.u.) of two and single IR configurations
After
Vancouver
Updated
WBS

mIR20

mIR2

0.862 B 14/14 single IR hall with
twice volume

1.000
W 20/2 baseline

0 0.5 1
* Included all new items missing from the Vancouver WBS
— Cost of kickers, sweepers & septa and antisolenoids
— Updated cooling water cost with new power numbers
— Updated warm magnets & PS cost
— Corrected the cost of crab cavity
— Added costs of missed magnets (wigglers in diagnostics)
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ip Tentative la
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yout of 14/14 configuration

Common IR hall ~100m (L) x
30m (W) at z=0 with 28.4m AX
e 4m tunnels in all BDS
 Alcoves 4*6m every 100m,
no service tunnel

« Small 0.8m shatft for lasers
near laser wire, upstream and
downstream diagnostics

e Long muon walls (9m & 18m)
replaced by single 5m wall
*Passages near muon walls
(main and spare one)

* 9m machine access shaft in
the “BDS triangle”

_-#%&- Shortened extraction line

» Shorter tapered tunnels
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ilp Cost reduction
"o

e Optimizing the IR hall requirement and detector
assembly procedure

e Optimizing CF&S design

« Working on installation model and refining the
cost

* Reviewing systems for possible cost reductions
« Discussing other possible cost saving strategies
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.'IE CF&S conceptual layout

Two IRs 20 mrad and
2 mrad

Two IRs 14 mrad/ 14 mrad
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e Other proposed changes.....
o

 Reduced parameter space

Centralised damping rings
No service tunnel, alcoves?

o Surface assembly for the detectors - collider hall size,
detector assembly procedure, crane, shaft,radiation
shielding requirements.

e Reduced muon walls thickness

« BDS - curved paths uptol TeV and straight lines for 500
GeV.

e BDS tunnel diameter?
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'-’I'l: Possibility of 1 IR and push-pull detectors

e GDE has initiated studies related to evaluation of
feasibility of push-pull configurations of two
detectors.

o Study plan includes to address :

* There will be detailed discussion on this topic at
Valencia to get feedback from WWS and MDI.
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