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e Exclusive J/1, T (— I717) production
e Charged-current scattering (ep — v.X)
e Lepton flavor violation (ep — uX)
e W (— [v) production
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Wﬁ /70 . Two-photon process is dominant
Iy ] | ~ |« in most of phase space.
Dz"\l v/ Z° |
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Internal photon conversion
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LPAIR* TRIDENT'
OO Exact MEXPS Exact ME
with a numerically stable from REDUCE
formula to avoid
gauge cancellations
000 Stable Unstable
in whole phase space at low scattering angles
O 00000 Two-photon process only | All in QED:
two-photon process,
internal ~y-conversion,
e*e¥ interference
0O OO By JETSET (always) Non
OO0o0o0dnn Not supported Not supported
O OO0 Unweighted (= 1) Weighted
000 Used by H1 and ZEUS Never used

*, T : See PHYSICS at HERA vol.3 (1991)
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"Elastic" "DIS" "Quasi-elastic"
Elastic |
QFZ)A §\\\\\\\\ Q?nin ~1 GeV? (< QCD scale)
A\ DIS\

MCUt ~ 5 GeV (>> AQCD)

. 3SI- pQCD-applicable
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Deep | nelastic Scattering (Qf, > Q2. & Mpga > Meour)
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Elastic My = M,)

L T O:«gg-gof

[ spin = 1/2
[ charge = +1

[ Mdss = 0.93827231 GeV
[ cdlor: singlet

L_pdy vertex U 0O [

L py=€p (Fl(qz)v“ +

K
2M,

Fs (q2)ialw%/>

2
F1(q?), F»(q*) : Independent formfactors (GE<Q )

K : Anomalous magnetic moment of proton

G (q?)

— oo oobogd

Dipole-Formfactor

2
GE(QQ) . 12 _ Gu(d?)

q 2
(1-37)

Hp
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Quasi-elastic (2 < @2, or M, + Mo < Mpaq < Meyr)
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- Brasse et al. (Mpaq<2Gev) ALLMO7 (My,q > 2GeV)
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by
SOPHIA

(Computer Physics Communications 124, 290 (2000))

1000 ol

,,,,,,,,,,, resonances

— — — —direct channel
e multipion prod.
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Process: ep — eXput ™

e at the HERA energy

e with the two-photon diagrams only:
G—Ty‘eJr eTe_

'l el

Ol g oLy

e with the same structure functions

< Detector cuts >

Elastic

(in unit of pb)

This method

LPAIR

No cut

9.742(4+0.003) x 10*

9.736(£0.003) x 10*

e CutA— 15° < 0, < 164°, E, > 2GeV
(for both muons)

e CutB—15° < 6, < 164°, E, > 2GeV
(for both muons)

& 15° < 6. < 164°, Ec > 4GeV
(for scattered electrons)

CutA 8.493(£0.005) x 10 8.496(40.008) x 10
CutB 6.094(+0.008) x 10— | 6.091(40.005) x 10~ *
DIS
This method LPAIR
No cut 9.463(£0.002) x 102 9.464(40.002) x 107
CutA 3.651(£0.005) x 10 3.649(+0.004) x 10

CutB

4.311(40.005) x 10~ !

4.313(40.004) x 10~ *

Quasi-elastic

This method

LPAIR

No cut

7.029(40.003) x 10°

7.025(4+0.002) x 10°

O.l%DDDDDDDI

CutA

4.855(40.005) x 10

4.846(£0.004) x 10

CutB

4.254(40.004) x 10~ *

4.255(4+0.004) x 10 *
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Process: et q — etq utpu~
e at the HERA energy
e with the QED diagrams:

S W

Two-photon L
OI/’YLQ q ! q

R rAGNR e

Internal I
q q

Detector cuts for single-u + jet

HRERE

18° < 6, <160° & Py > 5GeVic
(for at least one muon) &

Pt,>15GeVic & 0, >10°

] Two-photon @ QED

02 4 6 8 10 12 14 16 18 20

M+, [GeV]

Ao = 0.05pb

‘ LPAIRO O OOOOOOOOLC
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Z'000
Process: etp — eTp utu~
e at the HERA energy
e with the EW diagrams: > 1_1
: 10 |
e e e uw e e
T—r‘ + GTG ¥ ) (D )
1y ! u‘_)ﬂt A ~ 10
af T BH(yy)+CO(y)
e e e e e - € e - — BH CO BH(yZ")+CO(Z
\Z)Egj‘:.w TH- 70 E, 70 m 1010(W)+(Y)+(Y0)+(0)
ny wi Y . of
el TRy e M - {BH(1)+COy)+BH(Z°)+CO(Z)} / {BH (1) +CO()}
pp pp p—0 p p—=® P g ?
C 6F
: X 5¢
Detector cuts for di-muon n
15° < 6, < 164° & P; > 5GeVic 3
171
(for both muons) 0 10 20 30 40 50 60 70 80 90 1
M GeV
it

Clear Z" signal! I
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GRAPE

GRAce-based generator for Proton-Electron collisions
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[ Ldpton Flavor Violation (ep — pX)
[ bMH1 and ZEUS

[JA) (— IT17) production

[__PHotoproduction: DESY-02-008 (hep-ex/0201043) [ZEUS collaboration]
[__Flkctroproduction: T. Abe, Ph.D. thesis (University of Tokyo)

[__Ddeply Virtual Compton Scattering (ep — epvy via Yp — Yp)

[_PHysics Letters B517 (2001) 47 [H1 collaboration]
[__E®S2001 paper564 [ZEUS collaboration]

[__Miion-pair Analysis
[__H1-prelim-02-051 (for DIS2002) (- plots)
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