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Y?g- 1. The Different Variables |
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Goal:

Measurement of a Born Cross section: 2 — 2 Reaction

< Integrating over the DOF of the radiated Photon(s).

«» Different Correction Functions for Different Variables are obtained !
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\/ SUBSYSTEM VARIABLE
V TREE VEVEL' VAMABLE
E Q’ g I (z,,2)

lepton measurement | zs Q*z (z+y-1)/z| y/(z+y-1)
jet measurement zs | @*(1—-y)/(1—y/z) y/z 1 -v)/(z—v)
mixed variables zs Q32 y/z 1
double angle method | zs Q*2? v z
ysp and zs | Q%2(z —y)/(1—y) y/z (z—9)/(1-v)

Table 1: The%;hiftcd variables|for different types of cross section measurement
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| 2. The Correctmns up to O(aQ) !
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Contributions:

1. Bremsstrahlung: Diagrams a,b
2. Electron Pair Production: Diagram c
3. Fermion Pair Production: Diagram d , f =.e, 1, 7,u,d,s,¢, b

The Radiator- Method is applied.

Meaning of the bullet: Collinear Bremsstrahlung contnbutlon
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: ¢~ — ¢t transition probability for different values of Q*. Full line: Q? = 10 GeV?, dashed
line: Q% = 100 GeV?, and dotted line: Q? = 1000 GeV?.
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le 3. Numerical Results]
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Figure 3: Leptonic initial state radiative corrections Syc(z,y) = (do(3+>2eft)/ dzdy)/(de®/dzdy) in
LLA for ¢”p deep inelastic scattering in the case of jet measurement for /s = 314 GeV, 4 = 0, and
Q? > 5GeV2. Full lines: ((a?) corrections; dotted lines: contributions due to e~ — e+ conversion
eq. (13), 855 (z,¥) = (da("""'+)/dzdy)/(da"/dzdy) scaled by x50; upper line: z = 0.01, middle
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Figure 4: 8cc(z,y) = (dagg >3is0ft) /dzdy)/(dedo/dzdy) for deep inelastic e~ p scattering in the case
of jet measurement. Dotted lines: 65 (z,y). The other parameters are the same as in figure 3.
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Figure 5: §xc{z,y) for the case of mixed variables. Dotted lines: 6}\,;'0“"¢+ (z,y); upper line: z = 0.5,
lower line z = 0.01. The other parameters are the same as in figure 3.
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Figure 6: Syc(z,y) for the case of the double angle method for!.A = 35GeV.] Full lines:
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as in figure 3. '
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Figure 7: §yc(z,y) for the measurement based on 8, and ysp for A = 35GeV. Full lines:
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- Comparison with a Full O(«a) Calculation |
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4. Conclusions

l‘)‘u B N EE T s e g ey

THe O(dL) AND O (d’L}) RADIATIVE C(ORRECTIONS
HAVE BEEN CALILATED FoR: |
» LEPTONIC VARUABLES
» JET HEALLEHENT: RNC kCC
- PUXED  VARIKBLES

« DOVBLE  ANELE HETFOD
- VkruibRLUES RBRASED OW ee,gﬂb.

THE DOMUNMICE A STRBIUTY 0OF pC's v
00 s EsTBUSHED , EXCEPT OF The Hed y
RANEE FOR  LEPT. UARIABLES & THE (Be)Yse) CASE.

THe Dovele Asle HeETHOD is | HE DAL
WA 1O Hersure Lo dady ™™ ity respect
™ RC's, Do TO THEIR FHAT BREHAVIOOR X
SHMALUNESS - : -

THEe HETHOD BAYED Ol . Qe & Y IS
PROBLEHATIC DOE To A JOMP AT The

COT THRESHOLD 30‘.;1,.171&- BEASON FoR
THs 1S The WaPPING J & — &F (k=0 B%=0),

THE INUVSON OF THE Ofd'LY) s geav.
TO REACH ACCORACH M THE X lLEvetL.

THE USE OF REE HETHODS CONSIDERABLY
FHPURES THE Clwwion oF DOMINAAIT
TERHS & PROVIDES A FASTER WAY To PEcOG—
NIZBE INSTABLE HRPPINGS UNDER RC (E
COMPALED TO FULL CALCOLATIONS:




