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Introduction

H1: excess of high-energy isolated lepton events with large p>T< (sum of transverse mo-
menta without isolated lepton) and pt

~ Combined Electron and Muon

P,/ GeV
(H1 Collaboration, DESY 02-224)
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event kinematics mostly consistent with W production and leptonic decay
excess for p>T( > 25GeV

U-channel: 8 obs. vs. 2.554 0.44 exp.
e-channel: 10 obs. vs. 9.9+ 1.3 exp.

SM description of hadronic decay channel ok for whole p>T< range

ZEUS: no significant excess



this talk is about:

—  NLO QCD prediction for FCNC single top production
possible explanation for observed excess?
A. Belyaev, N. Kidonakis, hep-ph/0102072

—  NLO QCD prediction for W production
basis for experimental analysis

Nason, Ruckl, Spira
D., Schwanenberger, Spira



FCNC top production @ NLO QCD

effective Lagrangian approach:

1 -
AL = K(Ktqyetoqu“") +h.c.

Expected bounds on Ktqy from Tevatron Run 2
— from top production:

Ktcy < 0.24 Ktuy < 0.026 (Wlth N\ = mt)

— from top decay studies:

Ktqy < 0.044 (Wlth N\ = mt)



— HERA can constrain Ktyy in eu — et:

ZEUS and H1 with 160pb_1 could constrain Ktyy < 0.05
(at HERA: a(eu — et) ~ 1pb with max. allowed Ktyy)

— better than current bounds

— are isolated single lepton events with large p>T( connetcted to single top
production with subsequent decay t — bW — blv?
— most likely not! e /|1 asymmetry



LO part. cross section for eu — et:

with

~B B 2 2
dOgy et/ (dtdu) = Fey_er O(S+1t+U—mg —2mg)

2,4
KZe
FS ot = Y {~t [2md+mf - 252+ (25 +1
U T 222 (s — m3)2 e (2s+1)

x (25 — m? — 2m§)] — 2m§mf}

— LO cross section with v/S = 300GeV, CTEQ5M shows strong scale dependence :

o%(Q =5GeV)=0.78pb  0°(Q = m;) = 0.39pb

A. Belyaev, N. Kidonakis, hep-ph/0102072 (BK)
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BK include NLO QCD corrections to extenuate scale dependence

due to heavy top: cross section is dominated by threshold region
— eikonal approximation is applicable

NLO QCD corrected cross section in eikonal approximation:

A(1
A58 et _EB as(HR) 2Cr In(s2/m¢)
dt du BU—el g Sy .\
1 — 2 2 _
+|—| Cf —1—2In<u+2me>+2ln<mt2t>—ln<
2]+ mg mg
3 —u+m3 u2
+6(32) _—_I_In —2 CF In —2
4 Mt Mt

with $p = s+t 4 U —mf — 2m3



results for v/S = 318GeV, CTEQ5M, Q = m; = 175GeV, Ktuyy = 0.1
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results of NLO QCD analysis in eikonal approximation:

scale dependence is extenuated (a)

Q = m; reasonable (a)

NLO cross section 0.68pb i.e. relative correction of ~ 24%

varying mi by +=5GeV changes cross section by 20% (b)

increase in /S by 6% (300GeV — 318GeV) leads to increase in cross section by

40% (c)
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W production at NLO QCD
recall: H1 claims excess of isolated single lepton events with high p>T(

— W production is dominant SM process for this signature

— W production is important SM background to many new physics
searches e.g. FCNC top production , R SUSY, etc.

— W production can test gauge self-interactions
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production mechanisms:

e - e
Y,.Z
C.

q—>—’\/\/\/\/\/W

DIS: Q2 = —(pe— p’e)2 > Qrznax

direct photoproduction: Q2 < Qrznax, on-shell y,
Y spectrum in Weizsacker-Williams approx. (WWA)

resolved photoproduction: feq = fg/® f\?
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LO inclusive cross section
a) direct photonproduction yq — W= + q

1

dir Y q ~dir /2
Orn = dt fo® f T)O0yA(S =TS
0= fyz /s % ( e p)( )0 o8 =T8)
2 2
th £Y(x) = & J 1HA=X)7 10 Qnax o2 ( 1 _ 1 )} WWA
with fd (X) Zn{ x 0g o ME&X oz @ ( )
Ge M3, a 1 2 7
~dir F Vi 2.2 2 HE
0) — 2 C 26/2 + 11—z — 1
Lo ™ Toy28 8{ gl )][ € g(M\%V(lz)Zﬂ

+ec21, [1 + 62 — 722} + 2eyew [3(1 —7%) +4(1+7%)log z}

+e\%\/ [?(4 + 574+ 722) +(8+4z+ 422) log z] }

€
o My~ T(1-g) (4m? 2 _ 22



singularity in g2 = (Pg — pq/)2 — pole in 1/€ after PS integration in D = 4 — 2¢ dimen-
sions -
— absorb into f\? (MS)

b) resolved photoproduction qq’ — W

res __ 2
08 = dt 0, 5(S=158)

with quq [fq® i+ 10w fq] % 1 and 67 = Y2CET 5(1 _7)
c) DIS eq — eq’'W =+

1
ofll = dr%fq (1) 6P (8 = 15)
M, /s
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Nason, Ruckl, Spira

restrict NLO analysis to re-
—  solved photoproduction
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NLO QCD corrections to resolved photoproduction

total resolved cross section: o' = 0[68 — Gﬁﬁo
\/EG IO “ ~l} ~l}
+[fe i)+ o] f¥®wqg>
with
uZ
wyg(z) = —Pyqlz )Iog + {Z[Z —2]0(1-2)
W

4 (Iogl(_Z ))+_2(1+z) Iog(l—Z)}

_ 1 pEz 1 2
wg(z) = —5Pag(2)log ((1—2)2|\/|2 ) +§{1+62—7z }

W
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e corrections (@ U= Myy) ~ 40% — important contribution

e scale dependences in reduced to < +5% in Q and Qmax
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LO exclusive cross sections

double differential distributions in pt,y of the W

a) DIS straightforward

b) direct photoproduction:

d2 d|r

dedy

dir
do,_o

dt,

1 dxy

2pTw y
a4.a” %y

GEMZ o (egrts — ew)?

X—y 1te (Xy)

” Xp Szdo-dll’

q
fp(xp’“':)er uy S dty

V2

2 1t2
SUtl

(¥+¢F+2M®Q
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c) resolved photoproduction: channels qgq’ — Wg and qg — g'W
hadronic cross sections as in direct part above; partonic cross sections:

dors GEMG s t24u? +2Mg;s
—==(qq) = Cr >
dty 3v/2 s4tu
do[eg( ) Gr My as_s°+u + 2Mijt
dty OV~ 3v2 s3u
55 ———— ——r ———
i doldpy,, (€ — W+X) [fb/GeV]
> k Vs =318 GeV *
a5 | e 1 dependence of DIS+direct+resolved
l; _ 1 on Q% < 1%, CTEQA4L, ACFGP
35 [ 1
3 ; .
2 | . 1 D., Schwanenberger, Spira
15 :_1 ] — ! Az
10 1 ) , 10 10
Qpmax [GEV?]
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e direct photoproduction dominant in pT distribution

e scale dependence ~ 20%
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NLO QCD contributions to direct photoproduction

virtual corrections to direct photoproduction:

% W
q .. d6V|rt_C_ C dsdSio
i dt, It dt;
q q

| M2 2\ &
with Cyirt :Ce{—siz—% (%Jrlog_—"t\’) +CV} andCg =T (1+¢) (1\”—@)

in D =4 — 2¢ dimensions, sum is UV finite , IR and coll. divergent
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real corrections to direct photoproduction:

— PSin D =4 — 2¢ dimensions

— calculated in dipole subtraction formalism Catani, Seymour
— inclusive kT jet algorithm, cone size R < 1

— for detected parton require E1 > 5GeV
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— scale dependence in distributions forep — W + ljetand ep — W + X
significantly reduced: ~ 20% — ~ 5%
— 1.e. significant stabilization
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— size of corrections (@ U = Myy) ~ +10% (shapes hardly affected)
— perturbative result valid for pt > 15GeV
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— corrections most pronounced around Yy ~ —1

— size up to 15%
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Conclusions
BK NLO corr. to FCNC single top production in eikonal approx. reduces QCD scale dependence
NLO corr. ~ +25% for given parameters, oi-© = 0.68pb (@ Kty = 0.1) (BK)

NLO corr. to dominant resolved part of total W production ~ +40% , scale dependence reduced
Nason, Ruckl, Spira

NLO corr. to dominant direct part of exclusive W production ~ +10% in pt and Y distributions, scale
dependence significantly reduced D., Schwanenberger, Spira

perturbative results reliable for pt = 15GeV D., Schwanenberger, Spira

neither FCNC single top prod. nor NLO QCD corr. can explain H1 isolated single lepton excess in
high-p3 regime — e/|1 asymmetry
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