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Goal:
Measurement of a Born Cross section: 2 — 2 Reaction
— Integrating over the DOF of the radiated Photon(s).

“ leferent Correction Functlons forD|fferent Variables are obtained !

e Double Angle Method
] 9; & yJ
e Jet Measurement: NC

o Jet Measurement: CC

o Mixed Variables (Q?, )

o (Lepton Measurement)r
( KRIPFGPst o ok




$ Q’ y J(=z,y,2)
lepton measurement | zs Q*x (z+y-1)/2}| y/{z+y—1)
jet measurement zs | Q1 —y)/(1 —y/2) y/z (1-y)/(z—1y)
mixed variables zs Q*z y/z : 1
double angle method | zs Q%2 v z
ysp and . zs | Q'z(z—y)/(1~y) y/z (z—y)}/(1 -y)

Table 1: Thc\shlftcd va.nablcs‘for different types of cross section measurcment
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2. The Corrections up to O(ca?)

- S &
Contributions:
1. Bremsstrahlung: biagrams a,b
2. Electron Pair Production: Diagram ¢~
( 3. Fermion Pair Production: Diagram d , f = e, pt,7,u,d, s,¢,b

The Radiator-Method is applied. -

Meaning of the bullet: Collinear Bremsstrahlung contribution
‘ including
soft & virtual corrections.

. An individual consideration of initial and final state bremsstrahlung is
possible.
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Figure 1: Diagrams contributing to the radiative corrections up to O(a?L?).
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Figure 2: ¢~ — e* transition probability for different values of Q2. Full line: Q? = 10 GeV?, dashed
line: Q? = 100 GeV?, and dotted line: Q2 = 1000 GeV?.
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- Comparison with a Full O(«a) Calculation
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Figure 3: Leptonic initial state radiative corrections §yc(z,y) = (do(3+>32/0) {dzdy) /(de®/dzdy) in
LLA for e™p deep inelastic scattering in the case of jet measurement for /s = 314 GeV, A = 0, and
Q? > 5GeV?, Full lines: O(a?) corrections; dotted lines: contributions due to e~ — e* conversion
eq. (13), 85757 (2, y) = (do(**™=") /dzdy)/(do®/dzdy) scaled by x50; upper line: z = 0.01, middle
line: 2 = 0.0001, lower line z = 0.9.
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Figure 4: dcc(z,y) = (dol3>**!") | dzdy)/(dodc/dzdy) for deep inelastic ¢~ p scattering in the case

of jet measurement. Dotted lines: §¢; * (2,¥). The other parameters are the same as in figure 3.
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0.08 Mixed Vcriobles; O(a’) i
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Figure 5: §xc(z,y) for the case of mixed variables. Dotted lines: 63;5“'* (z,¥); upper line: z = 0.5,
lower line # = 0.01. The other parameters are the same as in figure 3.
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Figure 6: §yc(z,y) for the case of the double angle method for A = 35GeV. Full lines:
§123+>2001) 4 ) dashed lines: 80)(z,y). Dotied lines: 8557 (z,y) scaled by x100; upper
line: z = 0.5, middle line: z = 0.01, lower line: z = 0.0001. The other parameters are the same
as in figure 3. '
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Figure 7:‘ §nc(z,y) for the measurement based on 6, and y;p for A = 35GeV. Full lines:
§023+>2000(4 o), dotted lines: §0L(x,y). Dashed lines: 855" (z,y); upper line: = = 0.5,
middle line: z = 10~2, Jower line: z = 107*. The other parameters are the same as in figure 3.
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HECTOR |- a progrém to calculate QED and

clectroweak corrections to ep and [*N  deep
inelastic NC and CC scattering

A. Arbuzov?1 D. Bé.rdinI’:’, J. Bliimlein?, L. ‘K‘a.linovskayaz, and T. Riemann?

PR

! Laboratory for Theoretical Physics, JINR ul. Joliot-Curie 6, RU-1{1980 D;xbna, Russia _
2DESY - Institut fir Hochenergiephysik Zeuthen, Platanenallee 6, D-15738 Zeuthen, Germany
3 Theoretical Physics Division, CERN, CH-1211 Geneva 23, Switzerland

ABSTRACT

A description of the Fortran program HECTOR for a variety of selh.i-a.nalytical calculations of radiative
QED, QCD, and electroweak corrections to the double-differential cross sections of NC and CC deep-
inelastic charged lepton—proton (or —deuteron) scattering is presented. HECTOR originates from the

substantially improved and extended earlier programsHEEI0S ARG TERADDL It is mainly intended for
the calculations at HERA or other ep—colliders, but may be also used for similar processes like muon-

proton scattering in fixed-target experiments. The QED corrections may be calculated in several
different sets of variables: leptonic, hadronic, mixed, Jaquet-Blondel, double angle etc. Besides the
leading-logarithmic approximation up to order O(a?), the exact O(a)corrections and soft-photon
exponentiation are taken into account. The photoproduction region is also covered.

t Supported by the Heisenberg-Landau fund.
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