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o Central

Mid-plane

f

|
Section A:
Injection/Extraction
lines to/from the DR.
Horizontal bend only.
Approx. 30m long.

Exit angle target
240mrad = 13.75deg

Target beam line
separation = 1m

Relative Injection &

Region - Transition

Section C:

Horizontal arc of 25.506°
Rrrvme = 30m

Rsource =31m

DR Inj/Ext Straight

Section D:
Straight containing energy
compressor and spin rotator.

Section B: Target length = 40m

Vertical manipulation
section for positron

and electron injection
and positron extraction.
No horizontal changes!
Target length = 75m

To ML Tunnel —>

Section E:

39.658° (5 x 7.9317°) arc for
spin rotation of injected beam.
RrrvL = 31m

Rsource =30m

Extraction Locations: e+ =red, e- = blue

—

PLTR
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,',I,‘: Where Do We Stand? Part |

« Agreement on basic layout elements
— Integrated effort with CF&S group to define target beam line tunnel layout v/
— Function of each section defined v

e Section lattices

— Section A: v
« DR Injection/Extraction line lattices complete (Rubin) ¢

— Section A — Section B interface: v
* New DR-Source treaty points (Palmer) v/
* New DR-RTML treaty points (Palmer) v/

— Section B: Nom. 75m straight O
» Vertical elevator for e+ ring splitter/merger function defined (Kapin/Solyak) v/
» Pulsed element specifications largely in hand (LCWS11) v/
* Need to validate pulsed element concept for high power upgrade O
» Need to confirm longitudinal space requirements for pulsed elements O
+ RTML lattice defined (Kapin/Solyak) v/
» e+ Source lattice up to splitter defined (Liu/Gai) v/

O=o0pen item
v'=completed

— Need to connect to splitter, complete matching, and confirm space requirements O
» e- Source lattice to be based on e+ source in this region (???/Liu) O

— Wil need additional transport section in lieu of splitter section O
* Need to match ALL lengths O
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,',’,': Where Do We Stand? Part |

— Section C: Short arc (25.506°) v

» Source lattice sections defined (Liu/Gai) v/
« RTML lattice sections defined (Kapin/Solyak) ¢/

— Section D: Nom. 40m straight
« Source and RTML lattice sections defined (Gai/Kapin/Liu/Solyak) v/
* Need to match ALL lengths O
« DR Dump lines are in place (Kapin/Solyak) v/
» Need to confirm transverse space requirements for specialized elements O
* Need to study power and cryogenic distribution issues O

— Section E: “Spin rotation” arc (39.658°)
» Source and RTML lattice sections defined (Gai/Kapin/Liu/Solyak) v/
» Nominal matching into main tunnel lines, including crossing angle (Gai/Kapin/Liu/Solyak) v/
« General Lattice and Layout Issues
— Lattice Naming Conventions Available (List) v/

— Must verify point to point connections of all lattice sections and consistency
with targeted (or updated) layout! O

— Service tunnel issues (layout, population, and personnel egress constraints)
have not been fully evaluated O

— Trapped regions (eg, A-B section) must be evaluated for hardware and
personnel access O

— Timing requirements O
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,',’,': Where Do We Stand? Part Il

* Global Coordinate System (List - see following slides)
— Major issue is offset between IP and DR
* Interaction between DR and detector cavern O
— Determines offset between DR and global coordinates
» Preliminary offset and working global coordinate system chosen v
» Discussions ongoing about options for optimally choosing offset O

— Lattice and layout checks are slowed unless we can independently constrain
the IP-DR spacing O
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,',’E Coordinate System |

Axis Zero (0)

Y direction is up — out of page
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,',I,‘: Coordinate System ||

>

Working DR-IP Offset: X
66.675m DR Transverse (0,0)

33333

Global Y direction is up — out of page
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A=A
s B = Equipment for Low Beta section
C = Controls and Communications
D = Material unloading and Dumps
E = Electricity
F =Fluids
G = Gas for detectors
H = Cryogenics

| = Injection

J =Junction caverns

L = Liaison galleries

M= and other

P = Personnel Protection and Fire Brigade
R = Power Converters PM-11
S = Services

T =Beam transfer

U = Ventilation PM-12
W = Water

X = Experiments

Y = Access control

Z = Access

R-13

ne
ts, experimental caverns, other underground works which are not on the beam path

PM-9
PM-10
Us-10
Us-11
T-9
T11
T-12

€~ Main Linac

Service Tunnel layout

tomorrow

Damping Ring /° oy e, :
/ PMB+2 / “‘A‘

PMAO UL+2 T+12 R+13

PXB 0 UL+3 - ' T+11 - US+11
Us+s ”'o US*+0

2\ T+10

UJ-O-S \
P B\ \ysid®

P’% T+8

A 4 Y US+? . .

> A& 4 €*Main Linac
> UJ+s

-
; 4 UL+1 T+5

Us+12

PMAs2 T4

PXAO
T+2
+1

LD

Axis Zero (0)

C
ILC - NAMING CONVENTION
and needs to be discussed KLYCLUSTER (Europe / ©)CERN)

Schematic 3D - 20111021 / John Osborne - Antoine Kosmicki
View in 3D on your iphone, ipad or ipod touch, download the 3dvia app then sea
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Version
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Author
Revised
Revised
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‘Distance 1B~ DR

ix offset

:RTML height

iy offset between rings
tz position

tangle

Ealpha_x
tbeta_x
talpha_y

5.590

0.240
13.751
-0.7989 }

45.00 im
157521

m
m
m
im
107.490im
rad
deg

‘DR Energy

:90 spin rotation angle

 Total spin rotation angle in Arc

Angle in Arc “section C”

gLength of “section C”
'Radius of section C

Sagltta of section C

Length of SR+EC (“section D”)

Arc Angle section “E”

gLength of “section E”
i Radius of section E

: Sagitta of section E

5.590
1.650
1.300
112.610
—
20,7989
45.00
1.5752
29.96
: 5
| 0.138433786
: 7.9317
450
0.007
0.68217
39.658 39.658
20.7650679
30
20.3530225
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39, 658 :deg
21.45723688 m
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o . Injection/Extraction

I
2 0 — — — — —t — N*H\,
[
g /M \
E 5} positrons ——
kickers/bends
10 ! ! quadrupojes e ! !
-100 -50 0 50 100
5 I 1 I I I
2 0 F o | | — g R — | Ty
Q) y
o g K
E 5 electrons
kickers/bends
10 . . quadrupojes . !
-100 -50 0 50 100
5 I 1 1 1 1

positrons —— \k‘\

meters
i
|
T

electrons
_10 | | | | |
_ S -100 . -50 0 50 100
Positrons — injection from left, extraction to right meters

Electrons — injection from right, extraction to left
Midpoint between injection and extraction kickers is 2.56m from center of straight
Angle at entrance/exit of transfer lines with respect to storage ring straight = 240mrad
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PLTR Floor Map
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ERTL/ PRTL survey results (MADS)

70 [ T T T T i 70
X, moO O . O
: "AB" junction )3 ]
60 - X=64.410, Y=1.650, Z=-107.490, LB =-§0-02Hm
' L,=0,6=+3.3816, 0=0.Y=0 | g // Y, m]
I - /
0 "EF" junction / %0
X=3.832, Y=1.650, /Q\ "BC" Junction
40 L Z=-251.969, L =160.121, 8 "C" X=45.389, Y=1.650, Z=-185.217 || 40
©=+31346, 0=0,1=0 / \\, ;80021 ©=+3816, 0=0,¥=0
30 "D" "CD" junction
/ 1E.DAQ / X=39477, Y=1650, Z='197073, o
L L =4aJ9.200 11l
- D L =93.381, ©®=+3.8268, ©=0,7=0| |
2 | : —~
: / "DE" junction
0|l /ﬁc X=10.831, Y=1.650, Z=-232.125,
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‘v‘!\/ E z
0 3
R & to IP: X(2)=tg(71-0.007) X Z
; X=2.068 m) (X(-251.969)= 1764 m | ]
_10 L | L | L1 L L | L | L L L | L L L L |
270 250 230 -210 190 170 150 130  -110 Z,

60 |

30 |
20 |

10 |

Kapin/Solya

10 L

;X,m ‘&%‘ Q'O 1
1k = 1 16
- K\\LB'BO 021 m "BC" Junction Y, m:
i NUB' X=45.394, Y=1651, =185.195 i
N L.760.021, 6=-0.240, #=0.¥=0 | 14
"AB" junction N =
X=64.410,Y=0.35, | | \”K o "EF" junction
Z=074%0.L20, | \C X=3.837,Y=1651, | 12
6=-0.240. ©=0.=0 [ 7=251.947, L =160.121,
I "CD" junction \ ®=+0.007, 0=0,¥=0 | 1
X=39.482,Y=1651, N[ =5268mm ]
7=197.051, L =93.380, \o 08
/ ©=-0.6852, 9=0,¥=0 D |
"DE" junction \ 0.6
/ X=10.836, Y=1.651, 7=232.103, —3»', '
, /| L=138649,6=06852 =070 . ¥ |
e 4 - E ) | 0.4
e+ to IP; X(2)=tg(0.007) x Z "
| X(251947)= 1764 m @Xﬁt-m m
100 120 140 160 180 200 220 240 260 Z.m

Good symmetry in X0Z plane between PRTL and ERTL (while the same L; )

Good coincidence between the “ideal” layout and the lattice survey

N.Solyak, RTML Overview

BTW review, DESY, Oct. 24-27, 2011
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ilp Example of the Merger design:

o (tune ® and d=1.3m)
-Total azimuth angle istunedtoOby . :* *» » =~~~ e
changing bend angles in the 9-15"
cells O S - -
*The distance d is also re-adjusted by N |
scaling of bending angles a

» Both must be done simultaneously
oLq_g = -0.007036

EEEA

5

L1 = +0.00235

Bkicker= 40 GS JI

|
—
|

I

|
| = .
|

1.3 | ! -
0975 - Y, m \ x=1.30m
'0_65 : 1o\ ©0-005mrd
Finalize \
0.325 Pulsed-Elemet<= _:
0 o= S o . Specifications | ,Iml
0 10 20 30 40 50

LCWS 2011,Granada, Sepr. 26-30 N.Solyak, RTML Central 15



,',’,‘: Alternate Layouts

* May be desirable to:

— Leave space for “fast spin flip” option

« Dual spin rotator lines

« Requires additional 10’s of meters to split and merge
incoming beams from sources

— Move the connection to the Main Linac Tunnel
beyond the Main Beam Dump

* Minimizes interference between dump/BDS region and
Source/RTML lines
 May be nearly neutral with respect to total tunnel volume
(drill & blast) required
— Trade-off between D&B widening of main tunnel and
similar length, discrete tunnel (also D&B)

» Transport sections formerly in ML tunnel now migrate
into ELTR/PLTR tunnels

LCWS 2011,Granada, Sepr. 26-30 N.Solyak, RTML Central



,',’,_‘: CFS Target Layout

335000

335000
POSITRON INJ 80900

POSITRON EXTR 80300
10000

10000

26733

DAMPING
RING
’ g 55733 o 3.2km
\C23/ /‘\ | 40000 79988 7,
<5
L | ; ‘ﬂL )
& /_] 1046 8 1046 L\ %
4 < S %,
4 21300 2
21300 b= 498
2% . 27200 _ | ‘]i g 27200 %8005 &
\ D 3 BEAM ABORT
-3 BEAM AVERN 10x32x7
— _ 4
im = (O 1N 2
| : E— / —o [ X
= 13
JBE ‘?3 o2 DUMP]G&O / L 203657\ ) LI 'J ()}

BHEET

L

— ' -
I 99 92
\ ] 203687 o2 DUMP 59651 -
— | I | -
4 >
F
POSITRON'MAIN DUMP 300575 1 . } ELECTRON MAIN DUMP 300575 f

« Some key questions:
— “Trapped” regions
— Service tunnel layout

Relative Injection & Extraction Locations: e+ = red, e- = blue
PLTR ELTR

October 27, 2011 - DESY TBR
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,'Iﬂ One Possible Change to Accommodate “Fast Spin Flip”
HU and Move ML Tunnel Intercept Beyond Main Dump

Instead of using 450° spin rotation, use 270°

Mid-plane
Section C:
DR Inj/Ext Straight Horizontal arc of 25.506° = 9.643

| Rrrme = 30m

Rsource =31m
DR moves approx.
20m further from IP

Section D:
40m = ~130m

Entrance to ML Tunnel now just outside of
dump (Zin=+x248m = Z;+=£330m). Plenty of
space for splitter/merger for dual lines
needed for “fast spin flip” scenario. Other
arrangements possible to ensure all

To ML Tunnel —>

constraints met (eg, could lengthen section B Section E:
as well). Need to examine detailed layout 39.658° = 23.795° (3 x 7.9317°) arc
- for spin rotation of injected beam.
ISSUES.
Rrrme = 951m
Relative Injection & Extraction Locations: e+ = red, e- = blue Rsource = 50m
PLTR ELTR

October 27, 2011 - DESY TBR Central Region Integration Issues 18



IP Move ML Tunnel Intercept Outboard of Main Dump

o
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Version
Date
Author
Revised
Revised
Revised
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Benno List
Mark Palmer
Benno List
Mark Palmer

End of Section E Arc
at Z ~ 330m (vs 248m)

‘Distance P~ DR

ix offset

iLine Lengths (B-E, inclusive)
{RTML height

iy offset between rings

iz position

tangle

éalpha_x
ibeta_x
falpha_y

DR Energy

90 spin rotation angle

Total spin rotation angle in Arc

Length of Elevator section (“section B”)

Angle in Arc “section C”

;Length of “section C”
i Radius of section C

Chord length of section C

| 0.138433786
: 7.9317

1.650
1.300

5.590

231.482

112.610
0.240
13.751
-0.7989
45.00
1.5752

9 643

5.21734213

31

5.21118668

5.590
236.251

107.490
0.240
13.751}
-0.7989
45.00
1.5752}

01683061
9.643
5.049040767
30}

Length of SR+EC (“section D”)

130.500

Arc Angle section “E”

§Length of “section E”
{Radius of section E

Chord length of section E

0.41530
23.795

0.41530
23.795
20.7650679

50

20.6161619

23.795§
21.1803693
51
21.02848509

.......................................................................................................................................................................................................................................................
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i Overall Layouts
Y Ed of E- Linac to End of E+ Linac

nel Cross Sections Drafts exist for the
whole region lng DR’s) showing tunnel sizes,
cross sections and beam-li lons based on best

available info as of late August 2011 Nominal cross sections
. i ) _ reasonably understood.
-line Optics Designs Many pie

Need final placement.
sections ms exist, some as old as RDR, but they

need updating to be Ible with the present
baseline designs and a hard loo Pti?CteS;fin place ?ndk .
they intersect or overlap and share tunrfe] [ sjeac e fomo Do

at. Need to finalize layout.

omponent sizes Prakgbly well enough known for
nextTeratorT ot apove buIIetg, UNIESS~RRIQI CQN\oovs further
immediately surface! Exception may be keep <

examination.

source technical design choice. | suggest a warm S-band

linac for the time being? Ewamn — sept 141
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/I
H NEXT STEPS?

* We need to have enough new or updated info
to have (complete) reviews of issues or
guestions on previous slide, during the
parallel/joint sessions at LCWS followed by
one more iteration? before the BTR at DESY.

* This is a very tight schedule but a necessary
one to make sufficient progress at the BTR,
where these will not be final complete

and CFS. 5% 14

October 27, 2011 - DESY TBR 21



,',’,‘: Conclusions and Summary

 We need a decision on the CR layout goal

— Extend “arms” so that intercept with ML tunnel is beyond main dump?
» Cost implications seem modest
» Addresses space issues for proposed spin rotation options
» Appears to minimize conflicts between different areas

— Otherwise need to fine-tune present layout and bring everything into full
consistency

» Beyond layout decision, need to focus on 3 main items:

— Step-by-step review through CR tunnels to confirm line matching,
absence of line-to-line interference, absence of line-tunnel interference

— Review access and utility issues
« Service tunnel layout
« Trapped regions
» Power, cooling, cryo distribution
» Service tunnel layout
— Confirm pulsed element conceptual design and space requirements for
high power (2 e+ ring) upgrade

October 27, 2011 - DESY TBR Central Region Integration Issues
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 Extra Slides...
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,',’,': Injection/Extraction Treaty Point Update
* As of last week we have an updated design

for the injection and extraction lines which is
integrated with the DTCO2 Lattice

DR Tunnel

hjection
Line

Lines at interface A
plane:
0 =240 mrad Yy

A=1m

xtraction
Line

Interface plane

Proposed new interface plane

September 27, 2011 LCWS11 Central Region Joint Session 24



,',IE Injection Line

Table 1: Injection Line target parameters at the treaty point as sketched in Figure 2.
Nominal x and y positions are in the coordinate system shown in Figure 2 where (0,0) is
the center point of the damping ring injection-extraction straight. z=0 is considered the
height of the RTML beam line and the electron ring in the DR tunnel. Note that this is a

right-handed coordinate system. The red values correspond to using the red line in

Figure 2 as the treaty point.

Parameter x-value (target) y-value (target) z-value (height)
Positron Injection Lines: Ring1 / Ring2

Treaty point position 108.66m = 112.61m 3.75m = 5.59m -1.3m / +1.3m

Treaty point angle 240mrad 0.0mrad 0.0mrad / 0.0mrad

Inj septum position 78.66m = 80.71m 0.0m -1.3m / +1.3m

N and n’ 0.0 0.0

o 0.093 = -0.7989 -0.22 = 1.5752

B 20.2m = 45.0m 11.7m = 29.96m
Electron Injection Line: Ring1

Treaty point position -108.66m = -112.61m  3.75m = 5.59m 0.0m

Treaty point angle 240mrad 0.0mrad 0.0mrad

Inj septum position -78.66m = -80.71m 0.0m 0.0m

nandn’ 0.0 0.0

o 0.093 = -0.7989 -0.22 = 1.5752

B 20.2m = 45.0m 11.7m = 29.96m

September 27, 2011 LCWS11 Central Region Joint Session



,',IE Extraction Line

Table 2: Extraction Line target parameters at the treaty point as sketched in Figure 2.
Nominal x and y positions are in the coordinate system shown in Figure 2 where (0,0) is
the center point of the damping ring injection-extraction straight. z=0 is considered the
height of the RTML beam line and the electron ring in the DR tunnel. Note that thisis a

right-handed coordinate system. The red values correspond to using the red line in
Figure 2 as the treaty point.

Parameter x-value (target) y-value (target) z-value (height)
Positron Extraction Lines: Ring1 / Ring2

Treaty point position 108.42m = 107.49m 4.72m = 5.59m -1.3m / +1.3m

Treaty point angle (7t - 0.240) rad 0.0mrad 0.0mrad / 0.0mrad

Ext septum position 77.64m = 75.59m 0.0m -1.3m / +1.3m

M and 1’ 0.0 0.0

o 0.098 = -0.7989 -0.74 = 1.5752

B 20.5m = 45.0m 7.5m = 29.96m
Electron Extraction Line: Ring1

Treaty point position -108.42m = -107.49m  4.72m = 5.59m 0.0m

Treaty point angle (7t - 0.240) rad 0.0mrad 0.0mrad

Ext septum position -77.64m = -75.59m 0.0m 0.0m

M and n’ 0.0 0.0

o 0.098 = -0.7989 -0.74 = 1.5752

B 20.5m = 45.0m 7.5m = 29.96m
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