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Energy Measurement at ILC @

« In ILC is crucial To have a precise
measwemevﬁ ot The beam enerqy,
that is -———~1o

- We are sTuoltg,mq the feasibilify To use
the Complon Backscatiering for such

a purpose.,
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CBS:

Basic Idea
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CBS: Basic Layoud
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CBS: Some Numbers

e Gaussian electron and laser bunch

. Gaussian energy distribution tor electrons with relative
spread ot 0,154

. For electron beam o, =20pum, o =2um, 0,.=300um

« For The \aseV 0x=0y=50um,UZ=3mm,LaserP0wer=1uJ

- In this presenfation in the first part 1 will consider only
the C02 laser w=0.117¢V in second YAG Laser w=1.16eV
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CBS: Simulation
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Multiple Compton Scatfering %

We studied the possibilify that an
electron scatters with more than one
laser photon
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Estimated traction ot electrons which scafter
more Than once f~5-10""

Multiple Compton Scatfering %
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Non Linear Ettects @

When fhe density of fhe laser is high fhe electron
can inferact simulfaneously with more than one laser
photon:

e(p)+ny(k)—e(p')+y(k'),n>1

An infuitive picture can be given with the Feyman

P
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Non Linear Ettects

Moreover the electron inside the electromagnetic
waves of the laser behaves like it has a momentum
(called quasi—momentum):

2_ 12

g=p+ & m k,, g =m(1+&%), k , laser photon4—momentum,
2p-k,
p 4—momentum of the electron
2 2n,r, A .
et & =————, n laser photondensity, A laser wavelength

2 : : :
r, classical electron radius, « fine structure constant

The energu—momentum conservalion can be writien
theretore:
qtnk,=q'+k’
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Non Linear Ettects

The cross section tor the process has the form:
O,=0,T0,T0;T...
0= F i (E goam> 0, E0)+h b, £ (E g0, E 1), h, polarization for laser,

h, initial polarization for electron

Where o, is The cross section for The process where

the electron absorbs n photons (n=1 is the linear
Compion),

For each of these processes we can define a

maximum enerqy tor the photon:

max nx max X
w, = - E forn=1w "= - E
l+nx+E& I+x+&
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Non Linear Ettects

W
L ' LI

x=1.8, 2P\ =-1 / 1 | x=4.8,2PA=1

Figure 1.3.5: Compton spectra for various values of the parameter £2. Left figure is for
x = 1.8, right for x = 4.8. Curves from right to left correspond to £ = 0,0.1,0.2,0.3,0.5
(the last for x = 4.8, only).
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Non Linear Ettects

c,/c,
—5a0° For our laser paramefer:
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For 1 Million of events less than
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phofons: it
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Non Linear Ettect
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Photons DetecTion

To measure the "zero' we want to use The backscattered
PhoTONS e s
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Synchrotron Radiafion Background
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Compton vs, SR (dN/dX
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Compion vs SR (dE/dx)
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Absorber

Principle
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Compton Peak Fif

Peak + Background
combined
10mm absorber 20 mm absorber
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‘Depends on the absorber

Thickness

For a good reconstruction of

the peak, the background

should be not measured and

fitfed independently

. the background can be

subctracted or at fhe least
faken info account tor the
over tif

-X 5, <0.5um



Conclusions 1

« The Compton Backscaltering looks a promising way To measure the
beam energy af ILC fogether with other methods.

« For fThe Multiple Compton scattering we have, in the region of
interest, less 1=2 events per bin

« For our laser paramefers we aspect electrons absorb 2 photons in
the int, region less than 10

« The relative edge shitt for the electrons is in the order of 107°

| > These effects are negligiblerirry
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Conclusions 11 @

For the photon detection, SR is a
serious background with many photons
bul low energy,

- 6ood solution seems fo be a Thick

absorber (20 mm or even more!) Si
sTrip and calorimelry,
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