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RTML Beamlines

Conceptual Overview
TEDR2RTML

5GeV

ERTL from EDR
ELTL
[RRLRE 1 DRER N DO——
ERTTUDX1
- {0 VI
ESPIN  EBC1 TERTML2ML Diagnostics (27m)
Skew correctors
ERTTUDL1 ERTTUDL2 Collimation (400m)
ERTTUD1 ERTTUD2
TEDR2RTML Treaty Point Electron Damping Ring to RTML
ERTL Electron Ring to Line (Damping Ring to Main Tunnel)
ELTL Electron Long Transfer Line
ETURN Electron Turnaround
ESPIN Electron Spin Rotation and Emittane Diagnosis .
EBC1 EBE2 Electron Bunch Compressor (stage 1 and 2) COUFteSy of B. List
ELAUNCH Electron Launch to Main Linac i
EC_DL Electron Central Dump Line (updated b y V. Kapm &
ERTTUDX(1/2) Electron RTML Tuneup Dump Extraction N. Solyak)
ERTTUDL (1/2) Electron RTML Tuneup Dump Line
ERTTUD(1/2) Electron RTML Tuneup Dump
TERTML2ML Treaty Point Electron RTML to Main Linac
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,;'IE Latest changes in central region (ERTL/PRTL) EIZS0uE

« Beam lines geometry in global coordinate defined in document EDMS D*0969765
ELTR Positron Extraction from DR Electron Injection to DR PLTR Positron Injection to DR Electron Extraction from DR
Tunnel Description Parameter |Value Description Parameter |Value Tunnel Description Parameter |Value Description Parameter |Value

Positron DR Exit x(m) 100.000 | Electron DR Entrance (m) 100.000 Positron DR Entrance x(m) 100.000 | Electron DR Exit x(m) 100.000

< (Center of Septum) y(m) 0.350 | (Center of Septum) y(m) 1.650 < (Center of Septum) y(m) 0.350 | (Center of Septum) y(m) 1.650
z(m) 75.590 z(m) 80.700 z(m) -80.700 z(m) -75.590

g Positron Extraction Line Bend |x(m) 97.114|Electron DR Entrance x(m) 97.113 % Positron Injection Line Bend | x(m) 97.113|Electron Extraction Line Bend |x(m) 97.114
= (Center of Bend) y(m) 0.350 | (Center of Septum) y(m) 1.650 ] (Center of Bend) y(m) 0.350 | (Center of Bend) y(m) 1.650
O 2(m) 96.192 2(m) 101.307 S 2(m) -101.307 2(m) -96.192
% Positron Extraction Treaty Poinx(m) 94.410 | Electron Injection Treaty Point [x(m) 94.410 (% Positron Injection Treaty Point |x(m) 94.410 | Electron Extraction Treaty Point|x(m) 94.410
End of DR Extraction Line y(m) 0.350 | Start of DR Injection Line y(m) 1.650 Start of DR Injection Line y(m) 0.350 | End of DR Extraction Line y(m) 1.650

2(m) 106.988 2(m) 112.103] 2(m) -112.103 z(m) -106.988

Positron Extraction Treaty Poinx(m) 94.410 | Electron Injection Treaty Point [x(m) 94.410 Positron Injection Treaty Point |x(m) 94.410 | Electron Extraction Treaty Point|x(m) 94.410

m Start of Positron RTML Line  |y(m) 0.350|End of Electron Source Line  [y(m) 1.650 m End of Positron Source Line  |y(m) 0.350 | Start of Electron RTML Line y(m) 1.650
c 2(m) 106.988 2(m) 112.103| c 7(m) -112.103 z(m) -106.988
9 Line Length L(m) 128.558 | Line Length L(m) 123.590 9 Line Length L(m) 123.590 [ Line Length L(m) 128.558
"6 Line Angle qrad) 1.811|Line Angle qg(rad) 1.811 "6‘ Line Angle g(rad) -1.811|Line Angle g(rad) -1.811
() End of Section B Straight x(m) 63.851 | Start of Section B Straight x(m) 65.032 Q Start of Section B Straight x(m) 65.032 | End of Section B Straight x(m) 63.851
n y(m) 1.650 y(m) 0.000 (V)] y(m) 0.000 y(m) 1.650
z(m) 231.862 z(m) 232.151 z(m) -232.151 z(m) -231.862

Start of Arc x(m) 63.851|End of Arc x(m) 65.032 End of Arc x(m) 65.032 | Start of Arc x(m) 63.851

U y(m) 1.650 y(m) 0.000 O y(m) 0.000 y(m) 1.650
z(m) 231.862 z(m) 232.151 z(m) -232.151 z(m) -231.862

g Arc Angle qlrad) 0.168|Arc Angle qg(rad) 0.168 g Arc Angle g(rad) 0.168 |Arc Angle g(rad) 0.168
= Arc Radius R(m) 83.500|Arc Radius R(m) 84.716 = Arc Radius R(m) 84.716|Arc Radius R(m) 83.500,
o Arc Length S(m) 14.053| Arc Length S(m) 14.258 &) Arc Length S(m) 14.258| Arc Length S(m) 14.053
$ End of Arc X(m) 59.381 [ Start of Arc X(m) 60.497 (% Start of Arc X(m) 60.497|End of Arc x(m) 59.381
y(m) 1.650 y(m) 0.000 y(m) 0.000 y(m) 1.650

2(m) 245.167 2(m) 245.650 z(m) -245.650 z(m) -245.167

Start of Section D Straight X(m) 59.381 |End of Section D Straight X(m) 60.497 End of Section D Straight X(m) 60.497 | Start of Section D Straight x(m) 59.381

@) y(m) 1650 y(m) 0.000 ) () 0.000 y(m) 1.650
c 2(m) 245.167 2(m) 245.650 c z(m) -245.650 2(m) -245.167
@] Line Length L(m) 123.595|Line Length L(m) 123.595 @] Line Length L(m) 123.595 [ Line Length L(m) 123.595
*3 Line Angle qrad) 1.979|Line Angle qlrad) 1.979 8 Line Angle qlrad) ~1.979| Line Angle qlrad) ~1.979
O End of Section D Straight X(m) 10.307 | Start of Section D Straight x(m) 11.423 () Start of Section D Straight X(m) 11.423|End of Section D Straight x(m) 10.307
(7)) y(m) 1.650 y(m) 0.000 (V)] y(m) 0.000 y(m) 1.650
z(m) 358.602 z(m) 359.085 z(m) -359.085 z(m) -358.602

Start of Arc x(m) 10.307|End of Arc x(m) 11.423 End of Arc x(m) 11.423|Start of Arc x(m) 10.307

L y(m) 1.650 y(m) 0.000 | y(m) 0.000 y(m) 1.650
2(m) 358.602 2(m) 359.085 z(m) -359.085 z(m) -358.602

% Arc Angle qlrad) 0.415)|Arc Angle qg(rad) 0.415 g Arc Angle g(rad) 0.415|Arc Angle g(rad) 0.415
= Arc Radius R(m) 72.130| Arc Radius R(m) 66.930 = Arc Radius R(m) 66.930|Arc Radius R(m) 72.130
9] Arc Length S(m) 29.956|Arc Length S(m) 27.796 O Arc Length S(m) 27.796| Arc Length S(m) 29.956
$ End of Arc x(m) 4.380 | Start of Arc X(m) 5.923 (% Start of Arc x(m) 5.923 |End of Arc x(m) 4.380
y(m) 1.650 y(m) 0.000 y(m) 0.000 y(m) 1.650

2(m) 387.746 2(m) 386.128 z(m) -386.128 z(m) -387.746
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.'IP Latest changes in central region (ERTL/PRTL) FIRSulzY
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Twiss parameters defined in document EDMS D*0966225

KILC Apr.24,2012

108.42m a 107.49m

(p - 0.240) rad
75.59m
0.0
-0.7989
45.0m

-107.49m
(p - 0.240) rad
-75.59m
0.0
-0.7989
45.0m

4.72m a 5.59m
0.0mrad
0.0m
0.0
1.5752
29.96m

5.59m
0.0mrad
0.0m
0.0
1.5752
29.96m

Ringl / Ring2
-1.3m / +1.3m
0.0mrad / 0.0mrad
-1.3m/+1.3m
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".’l": ERTL/PRTL (Electron-Ring-to-Linac) lines EAZiEY

e DRsare is separated vertically by 1.3m: electron ring has the same

elevation as RTML in ML tunnel
e Sources need cryomodules and SC solenoids, heavy objects sitting at floor

(working agreement between sources, DR, RTML, CFS)

Positron Merger/Splitter

e+

e+

E $ T/ FLOOR
EL:550
EI T/FLOOR
EL:0.0

2750

900mm
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,'.,IE Latest changes in central region  EIZIuIEY

(ERTL/PRTL)

70 r , i i i i T T T i i i i i L 70 " " " " L S A " " " " T
X, moO . O - X,m e Om0)
I " " : n i - 1 16
7 _"AB'junction > AN T "BC" Junction Y, m
60 X=64.410, Y=1.650, Z=-107.490, | L =80.021 m 60 | NS o =45 390, Ve 651, 7218515
i L=0, ©=+3.3816, 0=0¥=0 | ~  Y,m N a0 01 G0 940 dep
: w R B’,/ T 14 ~ L =80.021, ©=-0.240, ©=0,7=0 4
50 | [ 7 | "AB" junction NG T
EF functon 7 , X=64410, Y=035, | | ~UV "EF" junction
| X=3.832 Y=1.650, %& "BC" Junction 12 7=107.490, L =0, I \\C X=3.837, Y=1.651, | 12
40 | Z=-251.969, L =160.121, /f'C" X=45.389, Y=1.650, Z=-185.217 40 oo 0200 (I)-(;‘IJ-O 7=251.947 L =160.121,
| 6=+3.1346, 0=0,9=0 / ® ,~80.021, 8=+3.816, 0=0.¥20) — / o \ B=40.007, 0=0.4=0 | 1
L g junctuon ! !
30 | "n" "CD" junction 30 X=39.482, Y=1.651, | = 45268 m
! | =45968m X=39.477,Y=1.650, Z=-197.073, | | 0.8 Z=197.051, L =93.380, \D 08
, D L =93.381, ©=+3.8268, 0=0¥=0| - 9=-0.6852. 0=0.1=0 D
20 | | 20 I , =0,
L "DE" junction 06 "DE" jUnCtion 0.6
10 | ;é X=10.831 Y=1.650, Z=-232.125, ] 10 / X=10.836, Y=1.651, 7=232.103, %;h\
Y L =138.649, ©=+3.8268, d=0,7=0 * / L =138.649, 6=-0.6852, 0=0,¥=0 |  neun Y
o E > 1 04 ( D 4 = ) 04
0 i S - 0 + . = c
 (AX=2.068 ;\\ e to IP: X(2)=tg(n-0.007)x Z | 0 et to IP: X(£)=tg(0.007) x Z — Sezorim)
; X208 m) [X(-251.969)= 1.764'm | ] U (X(251.947)=1.764 m | :
_10 T T ! T TR R R St L L L L L L _10 L L L L L L L A Y S A s |

270 250 230 210 190 -170 <150 130 -110 Z,m 100 120 140 160 180 200 220 240 260 Z,m

Geometrical configuration of central region Beam lines
Courtesy of V. Kapin
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""IE Latest changesin central region  EIZS0WEY
(ERTL/PRTL)

Matching results with MADS:

Windows NT 4.0 version 8.23/acc ERTL

. ] Windows NT 4.0 version 8 23/4acc PRTI ]
120, 1.0 g: .
__::: —E\- .IZO. —_ L L L L L] _\1 I 0:5
= [3:)( H By = 0.9 IS B‘X , ' BV \E—_UJ
Gt i Qf =1 N ~u
100. 1 : ! - 0.8 100 - —mmm - TPVTPSES /P00 NN PR Y PSPPSR - 00
! : I 3 : I
! - 0.7 - 0.1
80. - E L 0.6 Y
E - 0.5 B 0.3
60. - : L 0.4 vy
L 0.3 L 05
40, Wy, Y
L 0.1 , -0.7
20. 4 | oo F os
l - -0.1 W09
0.0 LA LA LLAE . - T o+ 0.2 A AAALLLL LS . i k H 1.0
0.0 50, 100. 150. 200. 250. s (m) 0.0 50. 100. 150. 200, 250, s (m)
ERTL — electron line in central area PRTL — positron line in central area

Courtesy of V. Kapin
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Return Line Doglegs design

3% Fermilab

(ELTL/PLTL)

Geometry of the dog-leg defined in document EDMS: D*0969955

RTML Doglegs EDMS: D*0969955
B. List, DESY, 21.11.2011
Apex RTML dogleg arc:
2=-2677
X=24.179 Electron Side
d=5.440
ERTML $=2585m
) 14.17mrad 3.755m
2.20m AEZXB?E S doglegare Positron Target

BEGDOGL:

EUND: Undulator z=-2677

x=21.960 EDOGL:
=320 Target bypass
dogleg

Coordinates:
lylz given in m, in global coordinate frame (centered at IP)
d = x+0.007z: offset from straight line to IP at -7mrad

Z 25micm
x: 50cm/cm

s =-2-91.584: RTML arc length, starting from freaty point to DR

Apex dogleg arc: TPS2BDS:
z=-2412 2=-2254
¥=18.549 x=17.440
d=1.665 d=1.665
§=2320 '

No Magnets at
2=-2285 ... -2325m!
§=2193 ... 2233

RTML Doglegs
B.List, DESY, 21122011, crvl cogigarc
z=2335
x=20.210
Positron Side d=3.865
s=2160
PRTML
2.20m
Positron BDS
Apex RTML dogleg arc: TPML2BDS: BEG PMPSCAL:
272180 2=2252 2=2335
x=16.925 x=17.433  %=18.010
d=1.665 d=1.665 d=1.665
$=2005 Main Linac
Coordinates:
z: 25m/cm x/ylz given in m, in global coordinate frame (centered at IP)
. d = %-0.0072: offset from straight line to IP at 7mrad
x: 50cm/em s =z-91.584: RTML arc length, starting from treaty point to DR

KILC Apr.24,2012
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,'.,"‘: Return Line Doglegs design (2) EIRZmiE
(ELTL/PLTL)

Matchingresults with MADS for the ELTL/PLTL Dog-Legs:

PLTL: H-Dogl.eg at pos. side
ILC PRTML ILC2012a (February 2012)
Windows NT 4.0 version 8.23/acc

200. : : : 0.20 _
= ) =
= 180. ! B\ 3\ l) D‘\' gy
= | h ; - 0.15 =

160. - :

i - 0.10

140. 4 H ’ n A A { 4 X ,’u ,'l

' oo | O L L L O O | B A XY
2 i : : :l l‘l ‘| I. ': . B 3 ! [~ A%
el TR A AT ATRY A R ATRTA TR A YA ERT A
100. - |44+ - I O L O R U Y
3 . . ; : : ¥ L
80. 4 3 ’: :'n :: r: : " : ,' ,' “ ,' ‘. ,' " :' " I' " l’ “ :' ‘| i n
e | 1 A A R T A A A R Y
77 1 ". :: |”| :: : ‘I 'l \' \' |' " v v y 1 i
; ! TITIE R - -0.10
40. 4 ; s
20. - I;U;.’U‘.: L 0.15
' ATAN
Yy yYyv [
().0 Ll L) T Ll L) Ll L] T Ll L) Ll -0-2()
1900. 2100. 2300. 2500. 2700. 2900. 3100.
8« poc = 0. s (m)

Table name = TWISS

Courtesy of V. Kapin
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ML Treaty points definition and matching

Treaty PoinfTERTML2MI TEML2PS |TPS2EBDS[[PRTML2MITPML2BDS
Electron Electron Main |Positron Positron Positron Main
RTML to Main JLinac to Source RTML to Main |Linac to BDS
Linac Positron (Undulator Linac
Source Section) to
(Undulator Electron BDS
Section)
Geometry
X [m] 104,5245011 26,540 17.440| 94,62043163 17.433
VY [m] 0 0 0 0 0
Z [m] -14471,78005 -3331,319 -2253,464| 13279,10984 2252,514
¢ [rad] -0,0070 -0.0070 -0,0070 -3,1346 -3,1346
¢ [rad] o} 0 0 0 0
¢ [rad] 0 0 0 0 o}
d [m] 3,220 3,220 1,665 1.665 1,665
Optics Functions
a, [1] -0,3137 -2,402 -2,402 -0,3137 -2,402
By [m] 100,94 51,33 51,33 100,94 51,33
N, [m] 0 0 0 0 0
n', [1] 0 0 0 0 0
a, [1] 0.6451 0,4888 0.4888 0.6451 0.4888
B, [m] 5147 9,395 9,395 51.47 9,395
n, [m] 0 0 0 0 0
n'y [1] 0 0 0 0 0

Hor. & Ver. Doglegs

ELTL FODO system

e- Main Linac =

KILC Apr.24,2012

A. Vivoli, N.Solyak, V.Kapin, “Status of RTML design”

3% Fermilab

Main Linacs/RTML treaty points
defined in document: D*0975575

Geometrical matching of the 2
RTML beam lines is made by
tuning the cell length of the
Return Lines FODO system and
the bendinganglesin the
horizontal and vertical doglegs
upstream the Turn Around

Hor. & Ver. Doglegs

/

e+ Main Linac

11
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Earth curvature in Return Lines
(ELTL/PLTL)

For Cryogenic requirements main linacs need to follow the curvature of the Earth.
Return lines are locatedin the same tunnel with MLs, then they need to be curved too.

Vertical correctors

I|./\Ii/\

RETURNCELLC
ILC PRTML ILC2012a (Februaiy 2012)

Win'dnn'f "”C“""{ 851/1 ‘T]c

A\ 20/04/12 ]724.22

0.0020

B (m)

:- 0.0018
: 0.0016
; 0.0014
; 0.0012
; 0.0010
:- 0.0008
.— 0.0006
l 0.0004

- 0.0002

0.0

00 10, 20, 30. 40

8 poc = 0.
Table name = TWISS

s(m)

80.

D (m)

KILC Apr.24,2012

Geometric curvature of the beam lines
are realized in MADS8 with
combinations of VKICKERS and thin
vertical BENDS. The beam orbit is
curved by introducingvertical dipole
correctors at each quadrupole of the
FODO lattice, which create a small
vertical dispersion. Thisis then
matched to the straight lines by means
of 4 vertical dipole correctors
upstream and downstream the curved
section.

A. Vivoli, N.Solyak, V.Kapin, “Status of RTML design”

3% Fermilab
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,',IE Earth curvature in Return Lines  EAZSuE
(ELTL/PLTL)

MADS8 51 results for curved PLTL beam line:

Vertical correctors for dispersion
matchi

i
CURVED_PLTL

ILC PRTML ILC2012a (Fegruary 2012)

Winr]nwvl version {9 S1/1 5(’[ ’ 2IO/04/I7 II7 242 0.3

| I ::I - 0.1 §
Straight line 0.00 s'l i.: 02 Straight line
' i E - 0.3
\W‘_B‘wjg :/_ 04
0.0003 —— l y - - Lo

8+ poc = 0.

Table name = TWISS
[10%% 111
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] Latest changes in 2 stage Bunch Compressor

"o

modules

RF unit (lengths in meters)

without with without

uad uad uad
I 12,652 | 12652 I 12,652
{ ree modules

RFunt  RF wnit

RF unt

RF unit
37,856 (lengihs In meters)

3% Fermilab

New RF in BC is defined in document
D*0975575:

RFunkt endbox  tandard string (4 RF units)

atring (vacuum length) EEA  EEEEE EEEREEEE 1543
Taur RF units {12 modules) plus string end box
hart séring: three RF units (3 madules) plus siring end box short sirng (3 RF unks)
F\ _)n 116.4
Warm Wanm
dit  senice N senie ot service
ce  end bax end box  Epace  end box
Main Linac Cryogenic Unit I_;ZéLsz- Netrngs (2800 | 75c2 2800 | engs [t
(cu) 16(12) madules plus one end bax per sing X M siings
[One service box replaces 3 s¥ing end bok) |
M 2
— "
5td cryogenic unit length = N x string length + 24717 12652 (setas module slot length)
RTML BC2
BC1 lang 5 longstr  warm 13 long str - wam 13 long sir 13 long sir 13 long sir 12 long str
sC 3 wam 4 sings  wam 2 shortstr ot 0 short str drift 0 short str - wam 0 short str it 0 shortstr drit 1 short str warm  colimation
solenokls module: space 16 RFunls  space 26 RF units  spacs 52 RF units _ space 52 RF units _space 52 RF units _ space 52 RF units  space 51RF units space section | Sowrce
Electron linac [zoom] G188 [-a00m 10068 [ 7ss2 | 20087 [ vesz | 200BF | ves2 | 20087 [ ves2 | 200B7 [ 7es2 | 19708 | 7.es2 | sz | BDS
* ~1300 m 1010,7 0184 e 64 T 20164 2018.4 ipE22 —1 B2.3E2
J ~2350 m total cryogenic unit length with RTML 40327 32088 938.4—)‘
Cryogenic plant locafions Shaft PM-12 Shaft PM-11 Shaft PM-10 Shaft PM-9 Shaft PM-8 Shaft PM-7
(start of main linac) and cryogenic plants and cryogenic plants and cryogenic plants
CU-Tb CU-Ta CU-5b ClU-5a CU-3b CU-3a
Cryogenic loads 129 medules and a few SC solenoids 156 modules 156 modules 156 modules 156 modules 153 modules
including RTML and 500 m of fransfer lines including 12 energy including 12 energy plus undulator
‘ recovery modules recovery modules magnets
‘ 11140,734 meters main linac
285 RF units in the main linac, electron side 72 strings
note that there are only 282 RF unitz in the main linac, positron side, due to no undulator energy recovery

KILC Apr.24

,2012

A. Vivoli, N.Solyak, V.Kapin, “Status of RTML design”
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,'Ip Latest changes in 2 stage Bunch Compressorm
"o

MADS8 results for 2 stage BC optics:

BC2S
ILC ERTML ILC2012a (February 2012)
Windows NT 4.0 version 8.23/acc

21/04/12 20.22.37 0.30

T - T d T ® T

- 0.25

B (m)
D (m)

- 0.20
| A

; - 0.15
| - 0.10
" - 0.05

______________ —laq = 0.0
1y - -0.05

- -0.10

- -0.15

- -0.20

- -0.25

0.30

T T T

400, 600. 800. 1200.

s(m)

1000,

o/ poc = 0.
Table name = TWISS
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,'IE Simulations of 2 stage Bunch Compressor 3% Fermilab)

Initial beam BC1 Beam after BC1 | BC2 Final beam
parameters parameters

0.122 6 465/ 372 142 0902 4.8 11le3/ 55.1 1.17 14.75
115 25.3

Simulation results by S. Seletskiy:

KILC Apr.24,2012 A. Vivoli, N.Solyak, V.Kapin, “Status of RTML design” 16



.'IP Lucretia Simulations of ILC 2-stage BC £ Fermilab

"o

16

Parameters: el
Initial Energy: 5 GeV
Initial Norm. Emittance (H/V): 8e-6/20e-9 mrad = e
Acc. Gradient (BC1/BC2): 18.7/27.1 MV/m & ol
Total Voltage (BC1/BC2): 465/11700 MV 5
RF phase (BC1/BC2):-115/-30deg =l
Rss (BC1/BC2):-375.8/-55.2 mm
Norm. Emittance Growth (H/V): <0.75/<2.0 % 135}
Final Energy: 14.91 GeV
35
x10°
2 ; ; . g : x 10°
1
' i 08f
1F B 0.6
05 . 04T
= 02
£ ot 4 =
3 = 0
05 T gy
At i 0.4
NBF
15} . !
08l R R A i
S r 2 0 2 s 6 1 1 . 1 . . 1 .
¥ (m) _— 4 -3 2 1 Y?m) 1 2 3 xm:

KILC Apr.24,2012 A. Vivoli, N.Solyak, V.Kapin, “Status of RTML design”
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o /E (%)

1.38

1.36

1.34

1.32

1:3

1.28

1.26

1.24

BC Performance for differentinitial energy spread and
bunch length

16

3% Fermilab

w10
2 fu]

I T T I T 1 I 1 T .Ug

1'23_09 D.I1 0‘111 D.l12 0.113 D.IM U.I15 EIAI16 U.I17 DAI18 |11198 5.2 5.4 56 5.8 b 6.2 6.4 6.6 6.8
o /By () Ogg (M) x 107
Initial Bunch Length: 6.0 mm Initial Bunch Length: 5.0 — 7.0 mm
Initial Energy Spread: 0.09-0.19% Initial Energy Spread: 0.15 %
Final Bunch Length: 0.185-0.355mm Final Bunch Length: 0.287-0.2885mm
Final Energy Spread: 1.22- 1.39% Final Energy Spread: 1.11-1.54 %
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,'"_’ Magnet count and Heat Load/Cost estimation m

Magnet count and Heat & Power Load for RTML estimated with RDR parameters.

RTML (Ring-To-Main-Linac) DESIGN CRITERIA FOR CF$ | MAR 14 2012 |
RTML Heat and Power Load (Totals RTML shown) 5SHZ FULL POWER UPGRADE [CFS FACILITIES BASELINE]
Load to water-LCW Load to Air
rough
HEAT LOAD to CES |Toteliw| - | aty
_—— ocation o orflow | Empe
Kl e (] . KW heat load] Notes
(gpm}
IRTML components
*¥ Oty and KW from P.Bellomo 5/3/2007. [ SEP 3 2010, scale
Magnets 931 | beam |4651) 838 90 0 | 286 3 oty by ratio of 4000/4334). Fle/Email N. Salyak Aug 2011.
|[MAR 8 2012 meeting w Alessandro & Nikelay]
i ' , P.Ballomo 5/9/2007. Aug 2011 CFS & NSolyak [MAR 8
Cables 158 106 90 N/A- | NIA 52 2012 meeting w Alessandro & Nikelay]
Power supplies 168 156 90 A | N/A 17 P.Ballomeo 5/9/2007. Aug 2011 CFS & NSolyak [MAR 8
2012 meeting w Alessandro & Nikolay]
1045 (a0c)fPul 14 2009 TNikola! & Marc [0% from RDR]. Aug 2011
AF for BC1 300 | Alcove 270 90 45 4 30 “Nors8iSolyak + assume % to air + used RDR. [MAR 14 2012
Update from Alessandro]
T in sve
RF for BC2 (32 RF) 3911 nl 3168 90 45 | 481 7431 [MAR 5 2012 meetingw Alssandro & Niolay]
Racks (32RF) 320 | ServeTunl 320 90 N/A | N/A 0 l_
{ROR showed 250 KW each AL ball dump with 30 gpm ] Ju!
0 beam 0 90 | 56| 0 0 142009 Nikolai & Marc (50% from RDR)
Dumps %
0 beam 0 90 56 0 0 rom dump list 2009 - not used?
Total heat load for CFS | 5788 4858 930 % (6] 220 KW dump are not used all the time
%% =Magnet power caleulated for nominal paramaters of lattice
POWER LOAD DISTRIBUTION
Beam Power (from N.S.) 1427 KW |4% of rtml are located in LTR area (central region to DR)
Numbers from Table above 5788 KW [96%are in the rtml ends
TOTAL POWER operating 721 wmw

Yellow highlighted numbers are changes compared to the last version

KILC Apr.24,2012

RTHL (Ring-To-Main-Linac) DESIGN CRITERIA FOR CFS o 1
RTML Heat and Power Load (Totals RTML shown) 5SHZ LOW POWER [ILC BASELINE
Load to water-LCW Load to AT | oo
HEAT LOAD to CES |rotaikw| %" | ayy Lewsupp e
— s location PRy or Flow Temperatu
KW heat load | temperature Delta T (F) KW heat load e Notes
" (gpm)
RTML components
%
Oty and KW from P.Bellomo 5/9/2007. [ SEP 3 2010, scale
Magnets 931 | beam |4651| 838 0| 20 | 288 3 Lty by ratio of 4000/4334). File/Email . Solyak Aug 2011,
[MAR 8 2012 meeting w Alessandro & Nikelay]
P Bellomo 5/9/2007. Aug 2011 CFS & NSolyak [MAR 8
Cables 158 beam 106 %0 N/A| N/A 52 2012 meeting w Alessandro & Nikolay]
caverns,
Power supplies 168 |Acoves&sic| TBD 156 90 N/A N/A 17 P Bellomo 5/9/2007. Aug 2011 CFS & NSolyak [MAR 8
l 2012 meeting w Alessandro & Nikolay]
1085 (400 [JUT 12 2000 Nikolat & Marc [50% from RDR]. Aug 2011
RF for BC1 Alcove 90 45 34 f4oc) CFS&NSolyak + assume % to air + used RDR. [MAR 14 2012
Update from Alessandro]
RF for BC2 (32 RF 7% 90 45 318
o ( ) sve tunl [MAR 8 2012 meeting w Alessandro & Nikolay]
Racks (32RF) 320 [Servc Tunl 320 90 N/A | N/A 0 L
[{RDR showed 250 KW each AL ball dump with 30 gpm ] Jul
0 beam 0 EY 36 0 0 14 2009 Nikolai & Marc (50% from ROR)
Dumps *
0 beam 0 90 56 0 0 from dump list 2009 - not used?
Total heat load for CFS %k (6) 220 KW dump are not used all the time
* % =Magnet power calculated for nominal paramaters of lattice
IPOWER LOAD DISTRIBUTION

Beam Power (from N.S.)
Numbers from Table above

TOTAL POWER operating

.

4412

KW
Mw

4% of rtm! are located in LTR area (central region to DR)
96% are in the rtml ends

A. Vivoli, N.Solyak, V.Kapin, “Status of RTML design”
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Cost for RTML magnets & PS estimated using RDR data.

Magnet count and Heat Load/Cost estimation

0,02
0,02
0,02
0,06

0025
0025
0025
0025
0025
0025
0025
0025

A B C D E F G H
1 Magnet Parameters, April 13, 2012
2
3 Name Count 2 RTML Type Int.Str. T,Tr MaxGB  Lefmm  Xgap YGap
4 DC Quadrupoles
5 QRTMLY & Q200100 0,400 4,000 01 0,02
6 QRTML2 1526 Q200200 17,520 87,600 02 0,02
7 QRTWL3 0 Q200400 6,650 16,625 04 0,02
8 oRTML 0 Q200800 13,300 16,625 08 0,02
9 |QRTMLS 36 Q60L200 3,714 18,570 02 0,06
10 SC Quadrupoles
11 QRTHLE 38 QSC30L200 2430 12,150 02 0,08
12 DC Dipoles
13 \DRTML1 0 D25L400 0,028 0,070 04 0,025
14 DRTML2 55 D25L900V1 1,060 1178 08 0,025
15 DRTML3 192 D25L900V2 0,504 1,004 08 04
16 DRTML4 192 D25L900V3 0,850 0722 08 01
17 DRTMLS 20 D25L1600 0,625 0,39 16 0,025
18 DRTMLE 0 D25L1800 1,400 0,778 18 0,025
19 DRTML? 16 D25L1500 1,785 0,945 18 0,025
20 DRTMLE 219 D25L.2300 1,823 0,793 23 0,025
21
22 |DCRT Correctors
23 DCRTHLY 2283 D20L50 0,083 1,050 0,05 0,02
24
25 | DC 5C Correctors
26 DCRTMLZ 56 DSCB0L200 0,0073 0,037 02 0,08
27
28 SC Solenoids
29 SLRTML1 8 SLSC20L2600 13,089 4599 282 0,02
30
31 Total 4651
32

KILC Apr.24,2012

Bpole, T

0,040
1878
1,168
1,168
0,557
1,488
0,070
1,178
1,004
072
0,391
0,778
1345
179

1,050

0,037

4999
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Iwipole A

167E+02
386E+03
5,35E:02
5,35E:02
6,99E+03

8136403

731E402
1238404
1,05E+04
7556403
4 0BE+03
8136403
9 87E+03
B,28E+03

B,TBE+03

1226403

4 02E+06

1A

20
20
20
200

100

4000

We Leu,m

163 SC

248
20
151

163
Pl
Pl

1756

1005

gcu,mm*2 Veum3

387
140
276

5C

561
668
i
323

1528

1267

379

221 5C

1
10
10
10
50

9,631E-05
0,0038667
0,0014009
0,0027552
0,0043592

sC

0,0001475
0,0070153
0,0083445
0,0048415
0,0040411
0,0080217
0,0190846
0,0158408

0,000848

SC

sC

00008571
00344134
00124684
0,0245213

0,038787

sC

00017573
10,0624364
10742885
0,0413081
10359652
0,0802831
1,1899422
01403815

0,0084373

5C

sC

Total Cu,tol

0,006857
52514882
0
0
1,3066937

5C

0
34340023
14,255161
78313455
0,7183245

0
2,7180747
30,674848

19,262322

5C

5C

1331

mcuimag,tc Mcu,tons  Rw,0hm

193
077
128
055

003

sC

0,03
0,90
107
159
052
1,15
244
203

110
70

5C

49
534
27
259
577

122

1014

152

5C

5C

T U Vv
PW Ctoolk§ Cmag,$
& 25 3000
309 40 5000
112 40 8000
220 40 12000
1385 40 15000
SC 200 50000
63 40 5000
2245 40 10000
2870 40 40000
1485 40 30000
1293 60 30000
2887 80 40000
6110 80 45000
5069 80 50000
[ 25 3000
5C 40 20000
SC 200 200000
Total cost, k§
. ”
design

Cstand,$

3000
3000
3000
3000
3000

3000

3000
4000
4000
4000
4000
4000
4000
4000

3000

3000

5000

Cmts,k§ Cmtk§

0
40
50
)

580

2530

430
40
840
740
90
1040
1080
1140

30

63,0

4050

280
450
480
520
55,0

2500

450
500
80,0
70,0
90,0
1000
1050
10,0

280

60,0

4000

Cn,k$ Comments  Mag
73 The same dye
12248 The zame dye
40 The same dye
40 The same dye

688
2214
4
810 FNAL Costat 5(
8488
6568
740 The same dye
60) The same dye

344 The zame dye
11886 The same dye

13723

1374

1840

G1676
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H1A Summary and outlook 3% Fermilab

Central region, return lines and Bunch Compressor
have been desighed according to specifications.
Earth curvature in return lines have been designed.
Geometrical matching of DR/ML Treaty points have
been performed, optics matching almost done.
Simulations of BC have been performed with good
results.

Magnet count and Heat Load/Cost estimations almost
completed.

KILC Apr.24,2012 A. Vivoli, N.Solyak, V.Kapin, “Status of RTML design” 21



e
1o

Thanks for your attention.
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BACK UP SLIDES



e Layout
H y 4% Fermilab

RTML LAYOUT

EBC2
EBC1 Damping Rings PBC1
ELTL ERTL p 5N PLTL PBC2
ETURN \\\N EC_DL EC DL l// /// PTURN
e- Main Linac \"/ e+ Main Linac
ESPIN BCl_DL BDS
BC2 DL BC2_DL BC1 DL PSPIN
| Lengthin T0R (m) | Lengthin RDR (m) | Az (m)
ERTML 17 140.844 16 171.529 919.315
PRTML 15948.136 14 791.983 1156.153

 Lines EC_DL and BC1_DL have same lattice design.
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