Update of beamstrahlung function

Akiya Miyamoto
@ JLC weekly meeting
19-April-2002

1. New argorithm

2. Parameter files for the latest JLC parameters
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Comparison of old function and Cain

JLC-I
X band: Eb=250GeV
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Beam energy distribution

o Needs to know \/§

and p, from energies of et and e~

o Energies of e* /e~ changes du!ing & collision;
= function of time

-n 76_7]['[(”1771/37)
— Y

z=F/E, : fractional beall energy

T - collision time
- re BN ar,N 1 — 0.598¢ + 1.061¢%/3
Nel = sy Ny =N )
Imeao.(0,+0,) ° Yowto) 1 +0.922¢2
1-2z Ne + £y
=", m=——

& T Titey

3/4
. 3 3:/3 4(37/3)3/4
H(z) = J; (1 + 0.539[;—5/6) ‘

re : classical electron radius
me : electron mass
a

. fine structure constant

Event generation: E+/.- is generated by F(z) = /01 flz,7)dr =< f(2,7) >
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Time dependance of beam energy
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Comparison of electron energies: cain vs old function
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New method

dL

dE.-dF +
e 2D hist%am is approximatedy an empirical formula.

ig obtained from Cain.

e 2D histogram of

Since iq singular, histogram binning is divided to

three %gﬁﬁ%Eﬁ

— Without energy loss
— Either e™ or e~ looses energy.

— Both e™ and e~ loose energy

e I/, and E.+ are generated based on the formula.
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2D distribution of luminosity (TRC500)

Lum. fraction

E>1-10" E<1-107
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Luminosity spectrum of central part by CAIN

R\ SRR
SSEN




Fuynctions used to fit spectrum

e x-slice of central part

f(z) = poe?*@F ) (cosh [po(x + pa)] — 1)

e v dependance of parameters
—po ¢ f(2)
— p1 ~ py4 : 6th order polynomial

e Fdge part:
10-th order polynomial
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Luminosity spectrum of central part by fitted formula
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Number of events/bin
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Number of events/bin
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Number of events/bin
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A ccelerator parameters

name iley500 jley300 | jlcab00 j1ea3090 T (50641000 [ x250 163
Eveam(GeV) 250.5 150.0 | 267.5 150 |250.0 |500.0 |250.0
Npartictes(x 1019) 0.70 0.75 0.75 |0.75  10.63
Niuneh 190 95 192 192 90
gfre 150 150 150|100 150
By (m™™) 7 10 8 13 10
B, (™) 80 100 110 [110 100
ver(x1076) 4.0 4.0 36 |36 3.0
ve, (x1078) 4.0 6.0 40 |40 3.0
o7(um) 5 80 90 110 |110 |67
Oross(MTC o 1. |70 7.0 70 |70 0.0
LumiglOSitY(lo?’Cm ST log7s 1482 930 521 2517 |25.08 | 10.85
name _9 _1y |tre250 tre300 tre350 trc400 tre4b50 tredb00 trel00
Luminosity(103%¢ 57 ) 11950 1513 17.67 2021 92274 2517 25.08




| Luminosity |

Comparison of new function and CAIN

10° E

o

o'lTlTﬂTl IIIII|T|] IIIIII|T| IIIII|T|'| IIIII|'|T| IIIIII|T| TTTT

10
4
10
10°
2
10
10

1

JLCY500

| Luminosity |

6

10

5
10

4
10

10°

10°

10

1

300

400

500

- TRC250

oTlTl'lTl'l IIIII|T|] IIIII|T|'| IIIII|'|T| IIIII|'|T| IIIII|T|]

50

100

150

200

250

| Luminosity |

10° E

10

5

4
10

10°

10°

10

1

TRC500

oTlTlTl'l] IIIIII|T| IIIII|T|'| IIIII|T|'| IIIII|'|T| IIIII|T|'| TTTT

100 200

| Luminosity |

5, o o o o
© '|_|'|T|T|'| IIIIII|T| IIIII|T|] IIIII|T|'| IIIIII|T| IIIII|T|'| IIIIIIII| T

(=Y
o

[ERN

300 400

500

TRC1000

200 400

600 800

1000



Influence to total cross sections

process: eTe” — ZZ at v/s = 300 GeV

o decreases with energy.
"< E>up — o down
program: Physsim ( Bases )

Spectrum  total cross section(fb)

X250(Old) 922.15 == 0.41
X250(D€W) 927.44 £+ 0.42
TRC300 917.36 £ 0.42
TRC500 928.56 &= 0.42

( including +0.5% of uniform initial energy spread )



Recoil mass of e'e" - ZZ(Generator)
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Summary

1. The generator for beamstrahlung spectrum is improved.

new method
latest parameter sets

Possible further improvements:

Non-uniform initial energy spread
Z dependance(?)
2. Next step

Update Pythia interface and Physsim package.
Update figures for roadmap

Ex. M, distribution of ete™ — ZH — 04X



