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Luminosity Projection for SuperKEKB
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INBEEKD AT A K&

e 2011~20131%

EERK RCS: 400 kW(MLF) / MR: 300 kW(FX), 50 kW (SX)

o 20145F~?

e RCS: 1IMWH|FEER(MLF), & 57425 K&EE1

(i

e MR: 450 kW (30 GeV) ODF|BE:EER

chzeE&ZLREWL
_ . \ EAFREE DSBS
o RHAEHH (?2~?. LAY - AN—ZI VT DEXRE) RY 72

e Linac: 600 MeV/50 Hz:&#x (with SC linac)

e RCS: 600 MeV AH/50 Hz:EER %z R &Y

e MR:

e FX:1.7MW/3.4MWH H1(Second Booster Ring: 6-8 GeV E7N)

e SX: AL VYFvr—RICLIHEREMLE OXER
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Yy=_7—A7145—EE&

SLC ILC CLIC Unit
Technology NC SC NC
CMS Energy 92 500 500 GeV
Energy extension - 0.5 - 1 0.5—-1—-3 TeV
Total length 3.2+arc 31 = 33 13 = 20 — 48 Km
Gradient 20 31.5 80-100 MV/m
RF frequency 2.8 1.3 12 GHz
Charge/pulse 6.4 8400 386 nC
Repetition 120 5 50 Hz
Luminosity 3x10° 2x1034 2.3x1034 cm=2s’
consumation ? 230 129 (x27?) MW
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Tentative long-term CLIC scenario
Shortest, Success Oriented, Technically Limited Schedule

Technology evaluation and Physics assessment based on LHC results
for a possible decision on Linear Collider with staged construction
starting with the lowest energy required by Physics

| 2007] 2008|2009 2010 2o1ﬂzo1z| 2013]2014] 2015] 2016

201712018]2019] 2020

2021

2022|2023

R&D on Feasibility Issues

Conceptual Design |

R&D on Performance and Cost issues

Technical design

Engineering Optimisation&Industrialisation

Construction (in stages)

Construction Detector

!

ll

!

Conceptual Technical Pro J ect First 7'
Design Design
approval ? | |Beam?
Report Report PP
(CDR) (TDR)
J.P.Delahaye IMFPO9 Benasque 13/02/09 4
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CLIC -Two-beam acceleration-

quadrupole

101 A/240 ns
2.4 GeV — 240 MeV
High Current
Low Energy

quadrupole

Ii;)wer—extraction and
Nsfer Structyre (PE TS)

1 A/156 ns
By S~ 9GeV — 1.5TeV
Wave guide with RF = Transfer core Low Current
Z";; secondary High Energy
% ary
High Current, ‘=
Low Voltage PJ g mmen LOW Current,
R High Voltage

Ref.: F. Tecker
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‘1o CLIC — layout for 500 GeV
o
©only one DB complex  prive Beam

@

ngeraltion ) P 797 klystrons
» . omplex circumferences 15 MW, 2x29ps
®shorter main linac P deloy loop 73.0 m L1 |
CR1292.2 m _ drive beam accelerator
CR2438.3 m

<l Ly
-~ >

2.5 km
. delay loop
Drive beam
@ decelerator, 5 sectors of 876 m

A\ 74
BC2 BC2
A \ B _ BDS BDS .M , '
i O T.87km -IP T ——— e

TAr=120m € main linac, 12 GHz, 80 MV/m, 4.39 km e* main linac TA radius = 120 m
<< —\ [ >
13.0 km
CR combinerring o
TA turnaround Mﬂlﬂ beﬂm
DR dampingring
PDR predamping ring booster linac, 6.14 GeV
BC bunch compressor
BDS beam delivery system
IP  interaction point
B dump e~ injector, et injector,
2.86 GeV 2.86 GeV Main Beam
Generation
Complex
Frank Tecker CLIC - 5t Int. Acc. School for Linear Colliders — 27.10.2010
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CLIC — overall layout 3 TeV

797 klystrons Drive Be_am
15 MW, 139 s~ | | | Generation
drive beam accelerator Complex

797 klystrons
15 MW, 139 ps

drive beam accelerator

circumferences I I I
delay loop 73.0 m
CR1292.2m

A

2.5 km

Drive bcaml

BDS
2.75 km

e~ main linac, 12 GHz, 100 MV/m, 21.02 km
< \

CR2438.3 m

2.5 km

BDS
2.75 km

[

48.3 km
Main beom'

e~ injector,
2.86 GeV
Main Beam
Generation
Complex

booster linac, 6.14 GeV CR combiner ring

TA turnaround
DR damping ring
.. PDR predamping ring
e*zlgéegt\c;r, BC bunch compressor
: _ BDS beam delivery system
IP  interaction point
B dump

Frank Tecker

2011F9R12HAEH

CLIC - 5th Int. Acc. School for Linear CoIIidlers - 27.10.2010




LCICHBITAITXRILEX—ILE
M MoXRIVERE X OINERAEDR _E

M DR(damping ring). CR(combiner ring)ldEE RfTIEICEWT, E—LA%
RWEIREE TAAY - FA4F v 7IRRETESR (ILC - CLICE)

2 ILC (500 GeVRX—XZ 1Y) Diga. 1 TeVETITL T,
1. Mkmx2—=>22kmx2 (X)L Z2EICIER)

2. 31.5MV/m = 63 MV/m (Bft%Z 2 {& > 55 MV/m: material limit)

3. 45MV/m & 15.4km x 2 (AELZRIRE/RED EIF 5. #EE X))

4. 31.5+45MV/m & 18.7 km x 2 (BEfFi0EERs I &4 ACZER/E D)

M clch <. X b - FREIDD D, 1 TeVELEIFCLICHFEF,
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Higgs Mass

ATLAS and CMS have excluded the
existence of a Higgs over most of the mass

region 145 to 466 GeV with 95 percent
certainty.

(CERN Press Release PR14.11 22.08.2011)
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P0G ¢ ff 3 723
c0GN TLL BT F =<,
(1) i;,q;?./& 5 55‘-,;”6,‘ ™
niY, c2
iy SNIL ¥
Solar v
Atwos. 2/
Y Oscillation

(3) SUSY ¥2F + nael 7

(4] eFxe AN TR B,
Fn (s DORGHNUTS ¢ %
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Bi2411'%,
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EILRILEX—IE::

7 Ecws=500 GeVIEZEE TEL D IWESILC,

2 Ecms>1TeV ZBHIETASCLIC (NPHW) ,

2 Ecms =260 GeV (my = 130 GeV)
¢ ILCOBGEFEMNMNIUNIL - 7oz L—4Y—ARDIE
&. 150 GeVOEFE—LADNMNELZDTELWLWHD,

¢ JLCOEFR? C/NY RIETm i ZRE ICEZE L TLY
H5EUNT D (EARRRE) *,

[, TRILF—IEEDI=HIC X/\> RIC L TCLICZE
F2DEHERVLIEFRNARUVE, .
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From Low Energy
to 1 TeV Linear Collider

1st stage: Ecus = 260 GeV
X-band (klystron-RF: 50 MV/m)

2%

= . 10 km (inc. BDS)

2nd stage: Ecms = 1 TeV
1st stage + CLIC Technology (80 MV/m)

c2%

16

= . 23 km (inc. BDS)
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X

K=z
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@EFER
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CEEN—YEHE1/10. TIVYUAET/20ICT B,
— /I - E—L =0.18 >> 0.09 (beam-beam limit)
e 06 N LumiPanel
B} File Edit Window 09/05/2011 18:41:42 Help ~
Luminosity:  100.0296 x10%° cm2s™"
Value Min. Max. Value Min. Max.
-LER HER
ExL: 2500 10000 INF - nm ExH: 2000 10000 6 hm
PxL: 14.0000 0000 INF mm BxH: 13.0000 0000 INF mm
eyL/ ExL: 2500 2000 6 % eyH/ ExH 2500 2000 7 %
PyL: 0270 0100 INF - mm PyH: 0280 0100 INF - mm
ExL: 0013 | .0000 INF ExH: . £.9263E-4 | 0000 INF
EyL: 1804 | 0800 INF EyH: | 1193 | 0800 INF
IL: 3.6000 A IH: 2.6000 A
OgL: 6.0000 MM OzH: 5.0000 mm YA ADNXFED
EL. 4.0000 GeV En- 70070 GeV S/ - E—LERBRBDIEN
Oy: 1871 pum Oy: 4.108 nm | Oy: 1.612 pum Oy: 3.742 nm
Oxh: 415000 | 41.500 415 mrad Np. 2500.0000 = 2500.0 26oo||
Working File: ~/lum/lastoptimum . .
Calculate | Optimize
B
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Operation plan of RCS/MR-FX: made after the earthquake

1.0 T e i B e o o e T
E @ 'RCS powe‘r Original power upgrade
= ® \R power | | plan§ of RCS
= 0.8} — | |
RCS improvements '
c - Additional collimator at injection 7 month summer/autumn
O area (2011) - shutdown
© - Pulse magnets for different painting for installation of ACS,
© 0.6 || scheme for MR and MLF (2012) ~_newRFQandIS. | .
Q ‘ T ‘ ’ ~
Q. 3 month summer Expected
le.l r | shutdown : MR power
a Shutdown due to /‘
Gg’ 0.4} the e{arthquake | .
L | 200 kw /
O | (achieved) E
< e 145 kW |2 o0
i (achieved) | | |
= | !
0.0 : R R
2008 2009 2010 f2011 2012 -\- 2013 2014 JFY

MR New injection kicker, Ring collimator shields, Ring collimator upgrade,
Improvements RF (6" fundamental, 2"¢ higher harmonics) RF (3rd HH)
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Luminosity (cm'2s'1)
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ILC (REFIR

Ml
unnj

S FE—LADIRILF—150 GeVihE
<= 100 MmOBEEANU DI - PIyal—5—
ﬁ%rﬁﬁbﬁhm?ﬁ@%é%%zm

EFE—AFERIN

- ',<i|||

]|
'.l| l

u.u" |

LY

—400m— PPA(125-401MeV)
~147GeV e- Target PBSTR (Cryo-modules for
150GeV e. UED hoosting?zrgy up to 5GeV)
TNEEN |7 4
N IE e — 4
5 " O [ , Blorm
helical undulator r f \ Y dump
e dump
Collimator OMD (~1;5Ah;)e\l)
(T polanzation upgrade )

Damping ring
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CLIC Injector

¢* Main Linac — ¢~ Main Linac <BC3

12 GHz, 100 MV/m. 21 km 12 GHz. 100 MV/m. 21 km

RTML

561 m

Booster Linac

50m ~50m
= - L}~
N . '.,x"-— ‘a_llll‘ 4 2 4 '. ) ; R
2.424 Ge\ |’ e DR \ GHz GHz e DR 2.424 Ge\
365 m \ 365 m
2424GeV [ e*PDR ) oo G -
365 m " \\ / 365 m
. 5 S
-
= 2 GHz
= 234 m
5
—
' wie* ey ey = G
Primary beam e Tareet Pre-injector Presinjector | geer
Linac for e’ Target 2 1 Linac for e* Linac fore* % DC gun
B—TN ﬂ '[le;\l Polarized e
Thermoinic gun o) 2
y Sk AMD

Unpolarized e
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(T ILC Main Linac RF Unit ,,’,‘:

560 RF units each one composed of:

* 1 Bouncer type modulator

* 1 Multibeam klystron (10 MW, 1.6 ms)
« 3 Cryostats (9+8+9 = 26 cavities)

* 1 Quadrupole at the center

Total of 1680 cryomodules and 14 560 SC RF cavities

cryomodule conne ction cryomodule connection / Gt G
\ il

/ \
) \
. R0 !
¢ - Seam bave
Linear RF Power distribution o bi kd e splitter \ circulator by | P
with circulator & stub or EH tuner for every stub tuner copmode
cavity input

Bouncer Modulator
Front end electronics
10MW Multi-beam
Klystron,
socket assembly

1:12 Pulse Trans

Frank Tecker Linear Colliders — CAS Darmstadt 1 10.2009
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e Sokolov-Ternov effect (synchrotron radiation)

spin flip
c » € + Y
5\/§ 2.5

e“v°h

+1/2 -1/2 +1 =5 mgcg‘pg‘
5v3  e2y0h 8 Sp'”
-1/2 +1/2 -1 Ry = 16 m2c27’ 3] (1 - 5—\/§> SuperBDIZ S,
e 1P 5-7ERNN B DT
. . RiREE A5G,
e Depolarization BT ELEREAT

e Radiative depolarization (Thomas-BMT effect)

e Beam-beam effect
e Spin rotator (+ JEFR&XET) : solenoid
o FHZEATspINMETAMICAL KDICT S.
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