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Perspective

* | last worked on ILC at SLAC in December 2007, doing lattice integration with Peter
Tenenbaum and Andrei Seryi
 our last “official” release of ILC lattice description files (MAD8 Extended Standard Input
Format), corresponding to the RDR, was designated “ILC2007b”
- http://www.slac.stanford.edu/accel/ilc/lattice/edr/ILC2007b
* since then others have carried on the lattice work (SB2009, 2012 updates for CFS, the
TDR)
* some things that have changed since | last did ILC work:
- DESY’s ILC EDMS system (!)
- offset Damping Rings in the central injector complex
- 3.24 km circumference Damping Rings
- Distributed Klystron Scheme (DKS) in Main Linacs
- helical undulator for e+ production at high-energy end of e- Main Linac
- relocation of e- MPS collimation and fast abort lines to u/s of the undulator
- e- undulator-to-BDS dogleg line
 goals of present work:
- collect set of most up-to-date decks which reflect the lattice described in the TDR
- integrate deck sets for major subsystems (eSource, pSource, DRs, ELET, PLET)
- reproduce TDR CFS geometry (EDMS Treaty Point coordinates)



http://www.slac.stanford.edu/accel/ilc/lattice/edr/ILC2007b
http://www.slac.stanford.edu/accel/ilc/lattice/edr/ILC2007b
http://www.slac.stanford.edu/accel/ilc/lattice/edr/ILC2007b

EDMS: ILC TDR Design Register

E ILC Document , D00000000959505,C,1,4, Item Info : Summary

Summary

Related Items

Attach(s Type: 1 osign Ragas
& o = Name: TDR Design Register
Expori Table As  ® .
Export Table As csv HTML XML Description: A spread sheet containing the . = : =
File Name top-level status of the accelerator , , l I Il d
beamline design work, including I” Efﬂﬂ 'mnd I”Eﬂ[ Eﬂ " E,l'
B  ILC Desian Redister.pdf references to CFS criteria and cost Design Register
&  ILC Design Registerxis tstal:l(s, \nttenlded as a management —— EiAE
B ILC Design Register.ipg racing took Vergior a0
Access oS0

E‘ ILC Design Register stamp.pdf
o

Properties

ILC Document

Scheme in Use:

General Document

Project: ILC_PMO

= Designated

Related ltems Next Steps Classification |Reviewer/Approver| All Versions

Preview Image(s)

Is Description for : 2 objects & B S =] E = H 1 1 m L ™ W |
Name 1 Description System Class PrimiSec Beam Length nt. length
B 21 DR Electron DR Main Lines DR FRIM E Complete 201
@ Accelerator Design and Integration A1} oo | papry Are 1 fincluding dispersion suppressors) OR EEAMLUIME  PRIM E 3120 a1z0 [l Complete 201
@ ILCTDPA11 23| EPHTL Phase Trombone (long) OR BEAMLINE  PRIM E w40 12760 g Complete 201
24 EDORFRF DR RF Section DR EEAMLINE PRIM E 7o 12920 UsCo Complete 2o
25 EWIG ‘wiggler Section DR EEAMLINE  PRIM E 230.0 16220 [n03] Complete 2o
26 EARC2 Are 2 [including dizpersion supprezsars) {:J OR EEAMLIME  FPRIM E "nzo 2625.0 [n03] Complete 2o
27 PHTS Phaze Trombone [short] DR EEAMLINE  PRIM E =] 2691.0 [n03] Complete 2o
28 EDRIMNJ Injection DR EEAMLINE  PRIM E 020 27940 O+ Complete 2o
28 | EDREXT Extraction DR BEAMLIME  PRIM E 206.0 3000.0 D1 Complete 201
30| EFODO FODO section (beam tansport] DR BEAMLIME  PRIM E 1010 01D 8] Complete 201
il ECCH Circumference Chicane DR EEAMLIMNE  FRIM E 1.0 2130 o Complete 201
a2
33 EDREXT Electron Damping Ring Extraction line OR BEAMLIME PRIM E _
34 TEDRZRTML  Treaty Point E-DR to E-RTML DR MARKER  PRIM E -a0 Complete 203
35
a6 | RTML Electron RTML Main Lines RTML FRIM E 27
ar TEDRZRTML  Treaty Point E-DR to E-RTML RTML MARKER  PRIM E oo -10E.388 Complete 203
a8 ERTL Electron Ring to Linac [§ e—— = - - AEE B
33 ELTL Long return [transfer] line LTL H A B c D E
40 ETURN Turnarund Al 23 RTML References
gl ESPIN Spin ratation Al 29 101 Lattice file D00000000977625  Lattice RTML2012a, 2.3.12
42 | EEMIT Emittance diagnosics A 30
43 EEC1 Bunch Compressor, Stage 1 H 3
4 EBCZ2 Bunch Compressor, Stage 2 H 12 DR References
6] | TERTMLIML | Teewws Poit E-ATMIL 1o ML q/33 201 Lattice fle_ DO0000000960185 _ DTC Lattice file DTCOZ dic zip
3 202 CFS Criteria DO0000000960265 DR CFS Criteria DR Criteria 06-17-2011.pdf
35 203 Treaty Points DO0000000966225  Treaty points between PS, ES, DR and RTML ILCDR_TreatyPointSpecifications_R2.docx
36 204 Parameters DO0000000960955 DR Parameters DR parameters1.xls
37 205 WBS D00000000958765  WBS ILCDR_TDPIl_WBS xls
Thanks to Benno and to all -
39
40
who helped to assemble the . Clobal References
42 301 Lattice file D00000000966355  ILC2007h lattice file ILC2007b.zip
R 43 302 Parameters DO0000000925325  Global Parameter List tdp2_machine_parametersi.xls
b rl I I I a n t | y C rOS S_ refe re n Ce d 44 303 TeV upgrade parameters  D00000000965055  TeV upgrade parameters TeV straw-man parameters v1.xlsx
45 304 Magnet counts DO0000000983695  Global magnet count Magnet-overview xlsx
. 46 305 Cryomodule counts DO0000000972665  Cryomodule count
E D IVI S d OC u m e nt a rc h Ive ! 47 306 Cryogenics parts DO0000000991345  Overview over cryogenics parts
48 307 Power supplies DO0000000921195  Overview over all power supplies (RDR) restricted! 07-02-28 ILC Magnet Power Supply List.xls
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EDMS: Treaty Point Definitions

Version

Benno List

EDMS ID

5.0

infernafional linear collider

Main Linac Treaty Points

23052012
DO0D000D00STOEES

This document defines the treaty points betwsen RTML, Main Linac, Positron Source Undulator
section, and BDS.

internafional linear collider

Main Linac Treaty Points

Remarks

(=]

3
4 Treaty point TEML2PS between electron ML and undulator section assigns the whole
5 Undulator length: 66 modules with 2 undulators at 1.74m length -= 229.68m acfive length
(see J. A. Clarke et al_, Proc. EPACDE, MOPPOTD)
[ Revision History:
Version Date Author Remark
0.9 25.11.2011|B. List First Version
10 15.11.2012|B. List Machine protection and collimation (MPSCOL) section moved to
Main Linac
20 22.02.2012|B. List Added final Main Linac Length
3.0 29.02.2012(B. List MNew final Main Linac Length
4.0 03.05.2012|B. List MNew twiss functions at ML start, values from Valery Kapin
5.0 23.05.2012|B. List Split RTML to ML treaty points between KCS and DKS
Absolutely essentiall

\Version 50 23.05.2012
[Treaty Poind TERTML2ML TEML2PS |TPS2EBDS TPRTML2ML TPML2BDS
Electron RTML to Main Linac |Electron Main | Positron Paositron RTML to Main Linac | Positron Main
Linac to Source Linac to BOS
Positron {Undulatar
Source Section) to
{Undulator Electron BDS
Cactinn
Geometry
HLRF Scheme KCS DKS KCS DKS
X [m] 104,52450 104,55593 26,540 17,440 o4 6204 94,9344 17,433
¥ [m] 0 0| D 1] 0 0| D
Z [m] -14471,7801] -14519,1269 -3331,318 -2253.464| 13279,10984| 13323 95674 2252 514
& [rad] -0,00700 -0.00700 -0.00700 -0,00700 -3,13458 -3,13459 -3,13459
g [rad] 0 0| D 1] 0 0| D
 [rad] 0 0| D 1] 0 0| D
d [m] 3,220 3,220 3,220 1,665 1,665 1,665 1.665)
Optics Functions
o, [1] -1,142 -2,4018 -24018 -1,142 -2,4018
By [m] 5267 51,332 51,332 5267 51,332
n, [m] 0 0 0 0 ]
n' [11 o il a o il
a, [1] 1,279 048877 04838 1,279 048877
By [m] 70,74 9,3954 9,393 70,74 9,3954
n, [m] 0 0 1 1] i]
n'y [1] 0 D 0 0 ]
Input: ELIN PLIN
Main Linac
Length [m] 11140,734 11188,082 11026, 866 11071,714
Reference: ILC SCRF Cryogenics parameters for KCS  D0000000DDSTS57S
ILC SCRF Cryogenics parameters for DKS ~ DO0000000931555
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Deck Files Obtained and Integrated so far

ESOURCE EDMS
EDR / PDR EDMS
ERTML / PRTML EDMS
EML / PML DESY
svn
EBDS / PBDS EDMS
PSOURCE EDMS
10/9/2014

D*0976695,8B,1,1
ES2012a.zip

D*0960185,G,1,1
dtc04.zip

D*0977625,B,1,1
RTML2012a.zip

ilclattice-ml-dks
_BL20120608
.r234 tar.gz

D*0972985,8,1,2
BDS2012b.zip

D*0977535,B,1,1

ps-lattice-2012a.zip

Design registry (exit of bunchers to end of ELTR)

DTCO4 lattice (3238.7 m DR circumference)

KCS lattice

A. Valishev / B. List DKS lattice:
* svn branch: ILC2012dks_ML_3RFU_VK201206
* svn folder: ml-dks-BL20120608

Glen and Edu are updating the BDS Final Focus and dump line
lattices

W. Liu / W. Gai TDR lattice
* described in IPAC2012 paper TUPPR0O41
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Recreating the TDR CFS geometry

s e

EDREXT / PDREXT  created by MDW from:
EDRINJ / PDRINJ * |. Reichel documents
* TDR text
* Treaty Point coordinate definitions

PTURN small geometry changes in vertical dogleg (no matching)

ELTL / PLTL converted by MDW for DKS (no matching):
* lengthen ELTL FODO cell: 36.016 m to 36.141 m (AL =47.348 m)
* lengthen PLTL FODO cell: 35.912 m to 36.041 m (AL = 44.848 m)

UPT created by MDW (August 2014):
* END_EUND to target drift: L=372.044 m

EBSY1 / EBSY2 Redefinition errors discovered during “deck integration”:
PBSY1 / PBSY2 * polarimeter chicanes were copied from *BSY2 to *BSY1 as separate laserwire detection chicanes
* names of elements (bends and drifts) were not changed
* names of parameters that defined bend and drift lengths were not changed
* values of parameters that defined bend and drift lengths were changed in *BSY1 files
* when *BSY1 file is loaded, LW chicane is 45.1 m long
* when *BSY2 file is loaded, LW chicane is redefined to be 76.9 m long (AL =31.8 m)
* TDR CFS coordinates include BSY LW chicanes that are each 31.8 m too long

PBDS is 0.95 m shorter than EBDS due to rematching between PBSY and PFFS
* TDR CFS coordinates include shorter PBDS
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Damping Rings: Injection / Extraction

internafional linear collider

Targeted Specifications for the DR-RTML
and DR-Source Treaty Points

Author: M. A. Palmer
Revision Date: September 26, 2011

General Description
This document summarizes the targeted treaty polnt speciications between the ILC
damping ring injection and extraction lines with the linac
transport lines. The treaty point was developed in a series of dlsmss‘mns held at Fermilab
on August 10-11, 2011 [1], and a pair of subsequent WebEx discussions.

The treaty point is largely based on the injection and extraction line designs that were
developed by 1. Reichel for the ILC Reference Design Report [2-3). For the damping ring
the plan is to take the parameters for this design, modified somewhat for the updated
interface geometry at the boundary between the DR tunnel and the ELTR/PLTR tunnels,
and then prepare a detailed design that interface losely as
possible. While we expect that we can come quite close, we do expect that there will be
round of fine-tuning and updated matching between the area systems and the CFS layout as
the lattices on both sides of the treaty point are finalized. Hopefully such fine-tuning is
‘minor for both the area systems and the CFS layout.

Treaty Point Parameters
The key issue here is that the treaty points, Sources-to-DR and DR-to-RTML, will be at the
entrance to the ELTR and PLTR tunnels. The present CFS drawing for the central region is
shown in Figure 1.

Figure 1: August 16, 2011 draft drawing by the CF&S group of the proposed central region
layout. In this drawing the PLTR tunnel is to the left and the ELTR tunnel is to the right.

LBNL
CBP Technote

Injection, Extraction and Abort Lines
for the ILC Damping Rings

Ina Reichel
Lawrence Berkeley National Laboratory

4th May 2007

Abstract

The desiy the injection, extrac dabort lines for the
n.c damping rings are described.

1 Introduction
‘The 1L¢ Damping Rings require three beam lines each:

. ion line transports the bea he bunch inthe
source complexinto the damping ring.

* The extraction line transports the extracted beam to the RTML.

= The abort line transports the beam until the beam size has expanded
enough in order not to damage the beam dump.

The current design of the damping rings calls for the injection and extraction
lines to be located in the opposing long straight sections of each ring, whereas
previous designs had both in the same straight with the injection being up-
stream of the extraction. The two damping rings (electrons and positrons) are

THPMNIIS Proceedings of PACOT, Albequergue, New Mexico, USA

INJECTION AND EXTRACTION LINES FOR THE ILC DAMPING
RINGS®

1 Reichel', LBNL, Berkeley, CA 94720, USA

Abstract

The coment design for the imection and extraction lives
isto a0d out of te TLC Dauaping Rings i presesied s well
21 the design for the abort line. Due to changes of the geo-
metnc boundary condsizons by otber subsystems of the ILC
2 modular approach has bees nsed to be able 10 respoed 1o

(see Fig. 1), eacessitatiog 2 completely different layout of
the lines

Injection Line

The isjection lne takes the beans fron the buach con
gesaos o the damginging, The gt h g comsis

parts

INTRODUCTION
ILC layout

In the ILC, electrons and positrons are prodoced and ac-
celerated 1o 3n energy of § GeV before berng injected into
the dranping riags. The dampiog sings are sequised f0 de-
crease the emsttance of the beam in order 1o achieve the de-
sared huasmosify. Afer exteaction from the damping rings.
the beas are transported through the KIML isto the maia

The original design for the ILC had the dumping rings
boused in fuanels on either ead -
Fig. 1). Dusing the tme the imection aod hnes

+. The kickers are placed
S e st e quadeugole sagoets ia be-
fiween them Theis locatica withis the long straight section
o several tames.

ually stidied i teverse, as the part in
ring is given by constraiats from the ring. Itis evaluated
31 33t were an extraction line. At the end. the lttice 5
simply reversed.

Extraction Line

The extraction lioe takes the beam from the dsmuping ring
10 the KIML The port in the ring comsists of 22 kickers and
w0 septa. For the origiaal layout wih separate acaels for
the two damping rings. the extraction was located dowa.
stream from the inyection i the same straight secticn. I

were first designed, the detasls of the layout, i e, the posi-
tion of the damping ring with respect 1o the source acd the
DML (which consects it to the man Lnac) kept changing
Thsis required frequent changes of the layout of the iaec-
o6 and extractio lives

(/’)_ = T e (/\_)\)

2 single the extracticn

Abort Line

The aiam of the abort lioe i o extract the eatire beam
clesaly from the ring 20 to expand the beam size encugh
10 8ot destroy the dump. The nomunal emttances of the
flly damped beam are <, 2pm. The
eneryy speead is 35 - 1 u
i G s b f o e of | o Bicmtally sl
verically in order 10 avoid dazage  the duanp.

ckers aad septa are assumed to be similar fo the caes

sed for nyection and extraction fo this study

Tocreasiag the beam size by mismaichiag the lioe re-

Figare 1 1LC Iayost hends
of the main linac (1op) snd one central damping ring fuanel
(vottom)

For costreasoms it was later decided to house both daump-
ing rings in 8 common twanel a1 the ceater of the fcility
i werk was spported by the US. Deparment of Enarry undes
Coumact No. DE ACES 05CH!

* amchel ol g

persson from kickers and septs. the sumplest approach 1o
the sbortline i 10 also istroduce vertical dispersson. This
is done vuing one vertical bending magnet after the sep-
i The magoet used is & type used in the RDML. This s,
by design. a borizontal beading magoet rotated by 90° with
sespect o its standard orientation.

Layouts for two differect vertical beading sngles have

been studied, 150aund and TSmuad. Table 1 shows the

03 Linear Coltiders, Lpton Acsekeraiors and New Accelraticn Techsiques AIO Dampung Rizgs

2084

1.4244.0017.907/$25.00 ©2007 [EEE

From the TDR (v3.ll, section 6.9):

The kicker modules are 50 Q stripline structures inside the vacuum pipe, each 30 cm long with a

30 mm gap. The required kick angle to extract the damped low emittance (~0.5nm rad) bunch

~0.6 mrad and nearly twice that for the large (~7 x 107° mrad) injected bunch.

The septum magnets are modeled after the Argonne APS injection septa. The thin (2mm)
septum magnet has a 0.73 T field, and the thick (30 mm) septum magnet has a 1.08 T field. Each

magnet has an effective length of 1 m.

10/9/2014
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Positron Damping Ring (DTCO04): Injection

bend septum 1 & 2
BL=21.9kG BL=18.1 kG-m
| 1|

33 kickers

| 20=1.2 mrad |

1 [ [ [
100 v S —
84 mm
99— —
98— —
E
= 971~ -
96~ TPS2DR -
X = 94.410 m
- Y = 0.350 m
o5 Z = -112.103 m i
6 = 0.240 rad
[ [ [ [
o4 -100 -80 -60 -40 -20 0
Z (m)
TPS2DR septum 1 kicker #33 center
exit face exit face of PDR
INJ/EXT
straight

10/9/2014
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X (m)

100

99

98

97

96

95

94

Positron Damping Ring (DTCO04): Extraction

33 kickers

septum 1 & 2 bend
BL=18.1 kG-m BL=21.9kG

| 20 =0.6 mrad |
| N | ||

1 1 [ | | 1 [ [ | [
o
1x
42 mm
TPDR2RTML
X = 94.410 m
Y= 0.350m e
‘ Z = 106.988 m .
6 = -0.240 rad )
[ [ [ [ [ [ [ [ [ [
0 10 20 30 40 50 60 70 80 90 100 110
Z (m)
center kicker #1 septum 1 TPDR2RTML
of PDR entrance entrance
INJ/EXT face face
straight
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eSource + EDR + ELET + UPT + pSource + PDR + PLET

X (m)

600

500

400

200

100

ILC2014a : SURVEY coordinates (plan view)

[ x t [
DR INJ/EXT straight P
centerline X = 0.000 m
X = 100.000 m Y = 0.000 m —
Y..= 0.350m z = 0.000 m
Y._ = 1.650 m O, = 0.007 rad
Z = 0.000m .. = 0.007 rad
Oy = 0.000 rad -
O.. = I rad
[ [ [ A [ [ [
1.5 -1 0.5 0 0.5 1 15
Z (m) x 10"
undulator
e- systems e+ systems
photons
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X (m)

Close-up: Central Region

ILC2014a : SURVEY coordinates (plan view)

100[—

90—

80—

70—

60—

40

30

20

10

()
+

AX
AY
AZ
(AY

target

AX

AY

AZ
[A]

-0.650
0.000
-0.005
0.650

mm

mm
mm

mm
mm
mm
mm

AX

AY

AZ
[A]

IP

0.489
-0.000
-1.251

1.343

mm
mm
mm
mm

mm
mm
mm
mm

-3000

Z (m)

3000

Note: e-/e+ path length difference, modulo the DR circumference, is 293.141 m

(Ewan and Benno reported 293.6 m at the August 22 2014 ADI meeting ...)

LCWS14 : Accelerator : ADI / M. Woodley

11/14



To Do List

» gather and integrate the remaining files
- dump lines, abort lines, auxiliary source (?), ...
» deck “cleanup”
- remove unused stuff
- eliminate redefinitions
- make sure names are unique and follow some kind of naming convention
- split magnets consistently
- redefine deck “numbering” sequence
* check and fix the matching throughout
- i.e. ELTL/PLTL, eSource, pSource
- earth’s curvature following and vertical dispersion compensation
* decide how to handle lattice modifications that effect the CFS geometry
- EBSY/PBSY laserwire chicane lengths
- converting e- fast abort line in EBSY to DC tuneup line (?)
- e-/e+ path length / global timing adjustments
* aim for a controlled and fully documented release of a complete “1LC2014a” deck set



Conclusions and Outlook

* using DESY EDMS system and SVN repository, MADS8 input files corresponding to the
TDR for the major accelerator systems of ILC have been gathered and (partially)
integrated

- eSource, pSource, DRs, ELET, PLET

the geometry of these systems has been verified to match the current CFS layout (sub-
millimeter errors at Treaty Points)

re-matching (Twiss) has been started ... I'm presently working on the Source systems

- LTRs need work

after re-matching comes “deck cleanup” and standardization

then comes documentation

| estimate approximately 4 weeks of full-time work remains to be done to complete a
packaged set of files (similar to ILC2007b) that can be released to EDMS, so an
“ILC2014a" release in calendar 2014 seems possible ... depending on funding and other
commitments (i.e. LCLS-1l, FACET, FACET-II, ...)



Figure 4.6
Optics of the LTR.
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From the TDR ...

Beamline magnets
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