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photons = e+ source
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Superconductlng acceleration cavity Unit v
# of CaV|ty Un|t 14742

2 phase
line

Cavity Unit parameters
9 cell TESLA-shape Nb cavity
with input coupler port,
two HOM couplers, one monitor port
Mechanical Tuner with piezo tuner
Helium tank with 2-phase line pipe.

Input port

©Rey.Hori
Mechanical Tuner
(Blade Tuner)
Helium tank Piezo Tuner

Superconducting acceleration cavity (Nb)

1.3GHz 9-cell, 1.247m length, operation gradient 31.5MV/m
Slide from H.Hayano



Cryo-module

Support post

300mm Gas Return Pipe

Vacuum vessel

Helium tank
(sectioned)

gas-cooled
sc quadrupole
(not shown)

1.3 GHz cavity

300mm 2K Helium
Gas Return Pipe

2.2K supply
warm up /

cool down 5K supply
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1 FODCA) cell (52 Cavities)
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1 RF unit (39 Cavities)

Electron Positron
Cavity 3666 3588
RF Unit 94 92
FODO Cell 70.5 69
Length 5490 m 5370 m
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Instantaneous Luminosity

L= fdx3p1(55)p2(55)|71 —V;

p1(x) and p,(x): Densities of 1st and 2nd beams

v, and v, : Velosities of 1st and 2nd beams.
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(%) S .

X) X exp | — —

P12 P 20.°  20y°
2 x: KFEAR

L = N ofrep y: BEAM
40,0, z: E—LBEAM

N: Number of particles per bunch
ny,: Number of bunches per time
frep: Repetition rate

0y (y): Horizontal (vertical) RMS beam size
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In Phase Space, x(position)-x’(angle)

X-x"(y-y’) planeis called “phase space”.
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x: Transverse position,
x' = dx/ds angle

<> : average of all particles
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X : Transverse position,

gy =<2 >< X2 >—<xx' >z
X'=dx/ds
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EATIE: (x(0)x'(0)), & =/ (xZ(0)}x'2(0))

EHTDEHIELR:
x(s) = x(0) + x'(0)s
2ELTERZEES
07(s) = (x*(s)) = (x?(0)) + s%(x"*(0))
= (x*(0)) + s%&5/{(x*(0))
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Beamstrahlung
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Beamstrahlung parameter

O0ps = Average energy loss / beam energy

372
o N
~ e 1V >,  y:Lorentz factor, o,: bunch length
UZ(J; + a;)

beamstrahlung [Z&YEEET—2DEMNEIL,

HWLUTITTHIREDY, (F=F=L. H>MEITIKE, )
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- FLAT BEAM
Oy >> 0y, Or 0y << 0,
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Normalized emittance (m) of ILC design

electron positron
Before Damping ring X 7E-5 ~1E-3
After Damping ring X 8E-6 8E-6
y| 2E8

Longitudinal beam parameters

Energy spread Bunch length

Before Damping ring 0.75% 33 mm

After Damping ring 0.11% 6 mm
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Radiation loss
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} DIBYELIZEY TIvAL AR AL TLK

acceleration

(ZRFEFTME)
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