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Indirect Iy, measurement available (c2EL ~ 5 GeV):
o(yy — h — bb) o< Br(h — vv)Br(h — bb)Ttot

Ac(yy — h — bb) _ ATI'(h — vv)Br(h — bb)
o(yy — h —bb)  I'(h — v7)Br(h — bb)
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Process: y+~v —-h —b+b

y+~v—b+b
Y+ —Cct+cC

Overlaying events
(high intensity of photon-beams in the low-energy part of the spectrum)

Mistagged vy — 77 events

Resolved photon(s) interactions v +~v — X + Q + Q
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LO cross section for massive
fermions

mprg

St = P+ O(ZE)
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NLO cross section for massless
fermions
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Photon-photon spectrum: CompAZ

e e beamswith Vs =210 GeV
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Photon-photon spectrum: CompAZ

Signal: HDECAY, PYTHIA
Background: program by G. Jikia
Fragmentation: Lund in PYTHIA

Detector performance: SIMDET (parametric simulation)
Jets: Durham algorithm with y.,: = 0.02

e e beamswith Vs,

Number of events
:

m, =120 GeV l«

1) Assumed bb-tagging and mistagging
2) Using ZVTOP-B-Hadron-Tagger

Evis > 90 GeV
Njets — 27 3
P,|/Eyis < 0.1

2

L, (W, >80GeV)= 84 fiy™*

=210 GeV

[C] Higgssignal

NL O Background:
bb(g) J,=0
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co(g) J,70
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Photon-photon spectrum: CompAZ

Signal: HDECAY, PYTHIA
Background: program by G. Jikia
Fragmentation: Lund in PYTHIA

Detector performance: SIMDET (parametric simulation)
Jets: Durham algorithm with y.,: = 0.02

1) Assumed bb-tagging and mistagging efficiencies: c,, = 70%, ccc = 3.5%
2) Using ZVTOP-B-Hadron-Tagger

Eyis > 90 GeV

Njers = 2, 3

|P.|/Evis < 0.1

|cosB;| < 0.75 for each jet



2-jet events yy- bb(g)

Number of v + v — b + b events per 1 year of collider running



2-jet events yy- cc(Q)

Number of v + v — ¢ + ¢ events per 1 year of collider running



Ratio bb/cc (2-jet events)




Ratio bb/cc (2-jet events)

Earlier assumed: sy, = 70% e = 3.5%
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Consecutive approaches:

e e beamswith Vs, =210 GeV

NLO cross section

for v+~ — QQ(g)
Simdet3
Precision: 1.9%

m,=120 GeV ] Higgssignal
L (W, >80GeV)= 84 fbt NL O Background:
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Ar(h — ’y’y)Br(h — bE) vV Nobs

I'(h — vv)Br(h — bb)  Nobs — Nokga

Consecutive approaches:

NLO cross section

for v+~ — QQ(g)
Simdet3
Precision: 1.9%

NLO cross section

for v +~v — QQ(g).

B-tagging algorithm + Simdet4
Precision: 1.8%

e e beamswith Vs, =210 GeV

m,=120 GeV [ ] Higgssignal

L. (W, >80GeV)= 84 fb* NLO Background:

weew bb(g) J,=0
bb(g) J,=2
cc(g) J,=0
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Events=6719 E (GeV)=[_ | 0-1
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Events=4572
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P;/E;<0.02
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o= 1.6 GeV
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Signal only









Wcorr = \/WTQec _l_ 2PT(EUis + PT)
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NLO cross section

for v +v — QQ(g).
Simdet3
(1.9%) - with W.c.
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For comparison:
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NLO cross section

for v +v — QQ(g).
Simdet3
(1.9%) - with W.c.

e e beamswith Vs, =210 GeV

m,=120 GeV [ ] Higgssignal

L,,(W, >80GeV)= 84 fio™* NLO Background:
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NLO cross section

for v +~v — QQ(g).

B-tagging algorithm + Simdet4
(1.8%) - with W,...
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NLO cross section

for v +v — QQ(g).
Simdet3
(1.9%) - with W.c.

NLO cross section

for v +~v — QQ(g).

B-tagging algorithm + Simdet4
(1.8%) - with W,...

Number of events/2GeV
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PYTHIA 6.214: Total cross section yy — hadrons

Without elastic
and diffractive scattering

hadron-like x hadron-like g

©)
J o
o O

* 0D
*
*
*  hadron-like x direct

(symmetrically)
*

direct x direct

Scans with fixed energy of yv-beams.
(PYTHIA default = no elastic & diffractive interactions)



We use scaled v~ luminosity spectrum
VSee = 200 GeV — 210.5 GeV (full simulations).

= 1
yy spectrum for Vs, = 210.5 GeV . (77) - 41m

fmpnb = 14.1 kHz
— Liot(7y) = 0.003 -5 per be

#events/ 2GeV

Fraction:
Estimation: ., ~ 400 nb

— 1 event per bc

Generation:
PYTHIA 6.214 + ~~-spectrum

— 1 event per bc

Our generation is with /s, = 3.5 GeV



vy - hadrons (u=1.0 events per bunch crossing) VY — hadrons (u=1.0 events per bunch crossing)

©,,i,=80mr ad ©pin= 250 mrad

Probability per bc/ 1GeV
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Transverse energy per bc. Transver se energy per bc.

Mean (Median) in GeV: ; | Mean (Median) in GeV:
6.9(3.2) | — - all particles: 5.0 (2.0)

- all particles:
- charged particles: 3.2 (1.0)

- charged particles: 4.4 (2.0)

Ll o
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L
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Generated according to Poisson distribution with:

t= hh+hd+dd =0.89+ 0.10+ 0.01 = 1.0 events/bc
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Angular distributions of £ for v — hadrons events per bc.
Generation for /s.. = 210.5 GeV.

Transverse energy per bunch crossing

hadron-like x hadron-like ( 6.6 GeV) _:i:.

hadron-like x direct (symmetric) (1.1 Gev).:5'§

“_.‘J"
ol

direct x direct ( 0.08 GeV)

-06 -04 -02 0 0.2 04 0.6 0.8 1
COS(eparticle)

Small-angle clusters & tracks
should be ignored.

Our choice:

O--' = 450 mrad

cos 0= = 0.9



For \/s.. = 210.5 GeV with the additional cut £,;s > 85 GeV

- optimal g, (without OE)
- optimal g, (with OE)

* - earlier assumed efficiencies

Vs, = 2105 GeV
E,. > 85 GeV

0025 005 0075 01 0125 015 0175 0.2

8CC




without/with OE

SM - signal only

e e beamswith \/see =210.5 GeV

= === Wjthout OE M, =120 GeV

_ -1
with OE Total LW =410fb

Wrec



without/with OE

SM - signal only

e e beamswith \/see =210.5 GeV

N
3

= === Wjthout OE M, =120 GeV

8
3

_ -1
with OE Total LW =410fb

&
3

Number of events/ 2.5 GeV
R 5
g Z

1000

Wcorr = \/W']"Qec + 2PT(EUis + PT)



EPS'2003, hep-ph/0307183
SM - signal & background, with OE SM - summary
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jets/ events

All jets

SM - signal only

e e beamswith \/see =210.5 GeV

All jets

©,iPET = 450 mrad

mi
without OE

with OE

Contribution of OE. Only 6257

-Cut.



Discriminating between gluon-jets (PS) & OE

SM - signal only

e e beamswith Vs =210.5GeV

All jetswithout 2 jetswith greatest p et/ E;

/ events

0,,i,PET =450 mrad

mi

jets

without OE

with OE

= Additional cut: p’*/Er > 0.1 for each jet
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with/without p’¢* / Er-cut
SM - signal only

e e beamswith \/see =210.5 GeV

©,,i,PET =450 mrad

mi
pie/E;>0.1

= === nop.e/E; cut




SM - signal & background

e e beamswith Vs =210.5 GeV

o(yy — cc)

[C] Higgssignal
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NL O Background:
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Ao/oc =1.8%

Yellow area = vy — 77



Precision(I'(h — ~~)Br(h — bb)) = 1.8 % (with \, tendency)



DET 0.315
cosOp:’ | 0.95

e e beamswith Vs = 210.5 GeV e e beamswith Vs =210.5GeV

| Mean

| Mean

haae
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DET 0.315
cosf--' | 0.95

e e beamswith \/see = 419. GeV e e beamswith \/see =419. GeV

‘Mean i ‘Mean

aas
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High precision for SM higgs can be achived
despite vy — hadrons pile-up events.

Cut on p’¢* / Er discriminates OE jets.

Background from vy — 77 small.
Precision of 1.8% for I'(h — ~vv)Br(h — bb) at M;, = 120 GeV.

Plans:
Check 0= > 0.555

Background vy — qq (¢ = u,d, s)
Background vy — WW
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