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1,ILC

1-1 International Linear Collider
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1-2 Beam DK
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2, Pair Monitor in Fcal

2-1 Fcal

Fcal & [&. Forward Calorimeter(B] MR HZ5)D & &
BeamBiDJ <L ICECE S N5,

¢ BHY
Beam D& #HR (Luminosity,Energy,Shape) = 15 5 &,
CNSDBERITEICE—LDEEICHWSNS,
- EELRYYTIVET| Dy
¢ {i1%& B 2Z7H| 1bunchfE3E T10EDPair > R A 12 5 nzo
Pair BackgroundZ B % Pair background(f. (F& A ED
E—LBICH > TR, E—LAB{EDFcalll RDH 5,

v
BN S #1em D ERFH

(a) Breit-Wheeler @3 (b) Bethe-Heitler 3@z (¢) Landau-Lifshitz 3@ o km
(yy —eten) (eyy — eTete™) (eeyy — ete~eTe) electron

Beam strahlung|C & b Pari Background &Y, 2km



2, Pair Monitor in Fcal
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2, Pair Monitor in Fcal

2-3 ZNFNDIRE

é Il.umical

W2/ 74 %= RBRBITAET Do 0.1 % LUTDRIERE,
MRES 32 ~ 74 mrad

é BeamCal

RTZINY T TV RDODIXILF—BRODANS, LI/ 2T+
IxXINF—nHZzREDD, WA 5~40 mrad

é Pair monitor
R7EZVIIEFBEROE—LFRZAES 2/pD>) Y
o t)ligtgzs. = 9%%%’CBeam®1§ﬁ“€—#Hl¥ﬁo

E—ALt A XHAUNS WD TEZE FRHEE U LY,

INSDEBERZEIMESRICT—R/I\v I LT
E—L%FHET S,




3,Pair Monitor



3,Pair Monitor
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3,Pair Monitor
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4 Simulation
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4 Simulation
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4 Simulation
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4 Simulation

4-4 Offset Pair Background
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Summary and Plan
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LO, NLO, ...

Perturbation theory for amplitude:
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Figure 1.2

Spin asymmetries in
ete™ — tt: For

the two fully polar-
ized beam initial state
(el_%e]:L - red, solid,

e; e}, - blue, dotted),
the figures show: Top:
the energy distributions
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quark). Bottom: the
cos 0 distributions of
the b and /.
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2. Pair Monitor
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Centre-of-mass energy Ecnv  GeV 200 230 250 350 500
Luminosity pulse repetition rate Hz 5 5 5 5 5
Positron production mode 10Hz 10Hz 10Hz nom. nom.
Estimated AC power Py MW 114 119 122 121 163
Bunch population N x1010 2 2 2 2 2
Number of bunches ny 1312 1312 1312 1312 1312
Linac bunch interval Aty ns 554 554 554 554 554
RMS bunch length (o pm 300 300 300 300 300
Normalized horizontal emittance at IP Yex pm 10 10 10 10 10
Normalized vertical emittance at IP Yey nm 35 35 35 35 35
Horizontal beta function at IP x mm 16 14 13 16 11
Vertical beta function at IP 5 mm 034 038 041 034 048
RMS horizontal beam size at IP o nm 904 789 729 684 474
RMS vertical beam size at IP oy nm 7.8 7.7 7.7 5.9 5.9
Vertical disruption parameter D, 243 245 245 243 246
Fractional RMS energy loss to beamstrahlung dpg % 0.65 0.83 0.97 1.9 4.5
Luminosity L x10%* em™2?s7! 056 067 075 1.0 1.8
Fraction of L in top 1% Ec s Loor % 01 89 87 77 58
Electron polarisation P_ % 80 80 80 80 80
Positron polarisation Py % 30 30 30 30 30
Electron relative energy spread at IP Ap/p % 020 019 019 0.16 0.13

Positron relative energy spread at IP Ap/p % 0.19 0.17 0.15 0.10 0.07
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Table 2.1

Major physics processes to be stud-
ied by the ILC at various energies.
The table indicates the various
Standard Model reactions that will
be accessed at increasing collider
energies, and the major physics
goals of the study of these reac-
tions. A reaction listed at a given
energy will of course be studied at
all higher energies.

91GeV,160GeVDBeamT— I W\H L

1L.C Parameter

/ =
Energy  Reaction Physics Goal
91GeV ete™ — Z ultra-precision electroweak
160GeV  efe™ — WW ultra-precision W mass
250GeV  ete™ — Zh precision Higgs couplings
350-400GeV  ete™ — tt top quark mass and couplings
ete” - WW precision W couplings
ete™ = vih precision Higgs couplings
500GeV  ete™ — f_f precision search for Z’
ete™ — tth Higgs coupling to top
ete™ — Zhh Higgs self-coupling
ete™ = xXx search for supersymmetry

ete” - AH, HTH—

search for extended Higgs states

700-1000 GeV

ete™ — vivhh
ete™ - voVV
ete™ — vitt
ete™ — tt*

Higgs self-coupling
composite Higgs sector
composite Higgs and top
search for supersymmetry

Salb—3>rUuichh
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Pair Monitor Parameter

Hole radius (Upstream) 1 cm

Hole radius (Downstream) 1.8 cm

Router (sensitive area) 10 cm

Thickness of sensor layer 0.2 ~ 0.3 mm
Tilt angle 7/ mrad
Pixel size 0.4 mm x 0.4 mm

Total number of readout pixel 190000
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LHC R O

The following table lists the important parameters for the LHC.

Quantity number

Circumference 26 659 m
Dipole operating temperature 1.9 K (-271.3°C)
Number of magnets 9593
Number of main dipoles 1232
Number of main quadrupoles 392
Number of RF cavities 8 per beam
Nominal energy, protons 7 TeV
Nominal energy, ions 2.76 TeV/u (*)
Peak magnetic dipole field 8.33 T
Min. distance between bunches ~7 m
Design luminosity 1034 cm—2 571
No. of bunches per proton beam 2808

No. of protons per bunch (at start) 1.1 x 1011
Number of turns per second 11 245
Number of collisions per second 600 million

(*) Energy per nucleon



