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Photon — photon scattering'

Interaction of two quasi-real photons
vy = X
e.g. X(844) =£€7€7,qq, QQ, Z°Z°, WtW~— H

2E;E;(1 —cos6;) =0

= (3m) -(55)




Electron-Photon Scattering'

€tag (Etag:Otag)

Q°NA*

€untag (PZ“N'AZ)

2
d Oe~vy—eX __ 2w

dzdQ2 ~— =xQ%

(1+ (1 — 9)) F (2, Q%) — y*F(z, Q?)

—0 _

2 By Eiag (1 — cos Oing) > P?
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From LEP/ SLC to TESLA
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The expected cross sections'

Lint = 2Ofb_1/y = Eventsly
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Some advantages of photon colliders

f(x) =0- ]7\\.4(19 szseeas'y'y

dL'Y'Y . -2
S =4-1072/fb Gev

A I I EMMA I
104 ——yy—H->bb
———wo>H->WW
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Larger cross sections than ete™ for several final states, e.g.
wtw— pairs.

Good prospect for two photon production of Higgs bosons.

Replace the Weizsacker Williams Photons in «y7y collisions by

high energy compton scattered photons = larger W~ .

Single production of Leptoquarks, Higgs bosons, etc. gives

access to Iarger masses.




The creation of the Photon beam'

Spent electrons deflected
in a magnetic field Spot size for hard y

Polarized e-beam

—

Spot size for softy

Polarized laser beam
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8047A507




Critical parameters for “y~y collisions'

beam energy spread
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From LEP to TESLA

the detector

Electromagnetic
calorimeters
Hadron calorimeters

Muon
and return yoke
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Jet
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Microvertex
detector

Z chambers
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pressure vessel
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Forward Time of flight
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The general detector concept
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Some features of the background
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From LEP to TESLA the physics'

. Total ~y7y cross section

. Jet production in v+, v*~ and v*~* collisions

. QED and QCD Structure Functions of the photon
. Heavy Quark production

. BFKL signatures in v*~* collisions

. Production of W pairs

. Higgs Production using vy — H

. Resonances

. Searches for new particles

. Diffraction

11. Production of Z pairs and photon pairs

... and much more




The total ~y-7y cross section
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Leading order diagrams'
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The inclusive jet cross-sections'
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The sensitivity to parton densities'
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® The gluon density f,/+ in the photon can be

constrained.

® The simulation of hadronic final states has be be
improved.




The contributions to Fy (x, Q?) I

F)(z,Q%) == Zc,f 6(21 faqr (T, Q%)

yu\/\/\/vcg

q

'hadronic’, pr = “small” '‘pointlike’, pr ="“large”
non—perturbative perturbative

VDM (p, w, )

x5 08 [
 Floo(/0 (n=3Q°=20.GeV*, m =0.3GeV) |




The LEP dataon F,,’
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F.) prospects for a LC
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The Q? evolution of F;I
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achieve overlap with LEP Il data the mask has to be
instrumented.




Charm cross section in 'y'yl
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Direct and 1-res (NLO), 2-res (LO) calculation, all
based on the EPA

n = \/§mc, m, = 1.6 GeV W,,,;,, = 3.8 GeV
107 cC eventslyear

Direct process is pure QCD prediction

g = f(mm O43)




Charm production in 'y'yI
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NLO calculation, EPA integrated up to Htag =175 mrad,
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Charm production ~y*~y

- hadronic = f, /v pointlike
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BFKL signature in g~x~x
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Some “y7y and e~y cross sections

,\”\—\-—WTH

-

]
L
1
i
|

-

~

Y 2t

yy—>ete Tl
(Icos,,l < .8)

~

\\\\\\"

Yy —> WWH, o

ey —> WHv 4

200 400 600 800 1000 1200 1400 1600 1800 2000
CM ener GeV
Sery Sy~ gy (GeV)




W - pair production in 'y’yl
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® Cross sections for WW and WW-y final states, Born
+ O(a) corrections.

® 0., = 61 pb, o, = 6.6 pb within cuts using the
PLC photon energy spectrum.

® The radiative corrections are moderate but do
strongly depend on 8" .

e O(10%) WTW ™ pairs per year are produced. A
sample well suited to study the anomalous
couplings of the W.




Higgs searchin vy — H — bBI

PLC luminosity distributions event rates

100 I T 1047 T I U
— =0 === =12 4 — yy—bb

_ ;1 . ?}"—}{:-C _
-1+ ‘Cint — ]-Ofb - 5 ==y H-bb

—

2,

1AW, [fb! GeV]
&
(%]

ANIdW [# ] (10 GeV)]
3

R BT B P £
100 150 200
ﬁ"ﬂ or My [GeV]

1. The Higgs is produced as an s-channel resonance.

2. To suppress the continuum production of bb and
cC one needs to select J, = 0, good b tagging
(ep > 90%) and ¢ suppression (€.p < 5%).

. With a mass resolution of 10% Mg (FWHM) a
signal with larger than 10 o significance can be
established in the range 80 < My < 140 GeV
for L;ne = 10071,




Determination of I'( H — ’y’y)l

PLC luminosity distributions . _event rates
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1. A measurement of I'(H — ~yy) is very
fundamental as it is sensitive to all new particles in
the loop which couple to the Higgs.

2. The expected event rates are calculated for
| cos 8] < 0.7 and a resolution of

3. I'(H — =) can be determined with an O(10%)
error for L;,: = 10fb~ 1.
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® The cross sections are based on the PLC photon
energy spectrum.

® The cross section strongly depend on the helicities
of the Z bosons.

® Higgs signals up to My = 350 GeV can be
observed, for higher masses the background from

the continuum Z7 Zr production is too high.




Conclusions'

. The LC is an unique tool to investigate two photon
physics at the highest energies.

. Due to the high centre-of-mass energy, especially in
the PLC mode new channels (Higgs, W, Z, LQ,...)
are open to be copiously produced in the two
photon mode.

. The tagging of electrons down to the lowest
possible angles is a challenging task, but it is
mandatory in order to achieve overlap with the two
photon physics results from LEP Il in several areas,
I.e structure function measurements.

. In all physics channels a careful determination of

the v+, ey and eTe™ luminosity distribution is

essential.

Lots of work is in front of us to bring a LC to life, but it
should be fun and the physics potential is certainly
worth the effort.
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