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Outline

Beam energy calibration require:

» Position of the main electron beam

« Position of The scattered electron with the least energy
» Position of the scattered photons

U

The spatial distribution of the scattered photons
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Laser optics
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FIG. 2. (Color) Schematic of the interaction geometry, showing
the 1/y x-ray energy cone, dE,/d(),, the Doppler-upshifted
scattered radiation frequency, o, and the detector position, z,.

B 3kjE: Phys. Rev. ST Accel. Beams 8, 100702



Laser optics —— events rate

 Total cross-section

183 The total cross section can be given by integrating the differential Compton cross section [25]: Electron beam energy
24> + 12a + 2 6a> + 12a — 2
o, = nr,al a— Ina]
(1-a)? (1-a)

Laser photon energy

e Where a = 1/(1 + dywy/m,)

« Luminosity

The luminosity for two Gaussian beams of one collision can be given by [24]: Cro SSi ng ang |e
cos(a/2)
L = NeN'y— Ay A2
o TR
L= (o, +05) (o, +07,) cos*(a/2) (6)

sl BB T2

where the electron bunch population, N, = 15 x 10'* for operation in the Higgs mode. N, is the number of photons

EEEMNA

per laser pulse, o, and o, are the root mean square (r.m.s) horizontal and vertical sizes of electron bunch, o is

electron bunch length, o, , and o, is laser beam spot sizes, a is the collision angle.



Electron beam parameters

Electron beam

Energy

Bunch population
Emittance

€x/€y(M)

p function(meter)
Bx/By(M)

Bunch sizea, /g, (M)

Bunch length
STOKES

Cross-angle
Drift distance

120 GeV
15E10
1.21x 107°

23.32

1.6798e-04m

o, = 4.4mm
(0,0,0)
TRk
2.35mrad
100 meters

2.42x 10712

103

1.5788e-05m




Laser optics

1. Considering the peak power density:

MR RO REERE PPN EIRNIAE ~JMEEE, HERCEREIERNEEBT AL
NEAAMFERNNR R MBS EOBIAMER . TEZX XM ESTRAJCHETEE, S0
REZFTIINERAE LBOARE, BB MENBIA., EAXAFNEESRENE A
RE—RERAFNMNE LT EFAEZR. RITH, SPEHOHOTHEERZNRAL
REEDHA. BB 10GW/em?, FRRICFEMFESHE: SGW/ cm?

For example:

BEEAST AWMERE NG = 16mm, =2ns Y HE REE RF I HNINREEA:

i

2%

E 5

P = — = 1.24GW/cm?
txS 2x10-° x T X 0.82 /em

Ref. [1J# Vi, /2B X HEFEICHR LYWL ERIZIT[D]. FHEKXE, 2004,
[21E12. ZIBIESHN IR RIENFIZHR[D]. FEXRE, 2010.



Laser optics

Considering the nonlinearity effect:

Linear laser-Compton ef +laser »ef +vy

Nonlinear laser-Compton ef +n-laser » et +vy

or

Longitudinal spin of electron/positron (or circular polarization of photon).
Transverse spin of electron/positron (or linear polarization of photon).
+100% polarization only.

Not computed. (No change for existing particles, zero for created particles)
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Laser optics
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Laser optics

* (DR parameters: Bunch length oe,z=4.4mm, Ne=15E10
* Crossing angle a=2.35mrad

Laser energy
1J
10J
1J
1J

0.5

E
Ppeak — L/TL

Ny time
2.6824e+18 1ns
50ps
100ps
2.6824e+18 0.2ns
1.3412e+18 0.1ns

Py = Ep *frep

Power

1GW

200GW

10GW

SGW

SGW

300mm

15mm

30mm

60mm

30mm

Luminosity

2.5187e+35 m2s~1

9.0577e+35m 2s~1

1.1438e+36m %s~1
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