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Isolated Leptons at HERA

Collider and Experiments G oranat (0

),
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Isolated Leptons at HERA

Introduction: Isolated Lepton Events 6. randt (89

),
- Search for events with Isolated Leptons (Electrons or Muons, P, > 10 GeV)
and Missing Energy (P.> 12 GeV)

[arXiv:0807.0589 [arXiv:0901.0488
Phys.Lett.B672:106-115,2009] ) Subm. to Eur.Phys.] C]

 Signature is sensitive to physics beyond the Standard Model (BSM)
(appears in other analyses: SUSY, Lepto-Quarks, LFV, ...)
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High-P_X Isolated Lepton Events in HERA Data B Zﬁ?ff@
o

« H1 observed an excess of isolated lepton events over SM prediction
in HERA-I data (mostly e*p collisions)

« ZEUS did not confirm excess in similar analysis

Electron Muon
1994-2000 e*p obs. /exp. obs. /exp.
(W= contribution) (W= contribution)

Full sample 11 / 11.54 +£1.50 (71%) | 8 / 2.94 £+ 0.50 (86%)
2) [pF > 25GeV | 5/ 1.76 £0.30 (82%) | 6/ 1.68 £ 0.30 (88%)
118.4 pb~! [ px > 40GeV | 3 /066 L£0.13(80%) | 3/ 0.64 L0.14 (92%)

ZEUS

Another Example Event
(obs. by ZEUS in HERA-II data) — 1=

Muon Event - 4 |

=
1

|

[

f

- e Bf
. High HFS P.X > 80 GeV = e ]
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e High P_#
» Signature untypical for a
SM process
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Single W Production: SM Signal 'SOIatedLepm%ﬂA@
o

Signal with this signature %

in Standard Model:
Jet / HFS

Single W Production
o~1.3 pb P

Missing Energy

Electron or Muon

* Modelled in EPVEC Framework
« W Produced mostly in Photoproduction (HFS typically low P.)

e« With NLO Corrections 15% Th. Error

Example
Electron Event

 Typical for
elastic SM Single
W Production

P.X~0 GeV L B
PTe = 46 GeV 2 R
M, =92 GeV i

e EBE=
B ===
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Background from the SM: NC and CC in DIS '5°'atedLept°r5§55$A@

‘v, Electron or

Main Standard Model Process at HERA: Missing Energy

Deep Inelastic Scattering

Hadronic
final state
p
NC
ep—eX
¥
= ~  Neutral Current:
" B = 5 Enters due to fake
| = 2 (X missing ener
. g gy
X
\;‘ifzws CC epovX e Charged Current:
w Enters due to hadrons

misidentified as leptons

Other Backgrounds

. Lepton-Pair Production ENters if one
[+ see talk M. Turcato] lepton is not

- Photoproduction detected
 Bremsstrahlung
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Isolated Lepton Selection Criteria TS zﬁ:,f;?@
o

Variable Electron Muon
PpAb > 12 GeV > 12 GeV Missing Energy
piss > 12 GeV > 12GeV
Dtrack > 0.5 for 6, > 45° > 0.5 Isolation
PL =~ 10GeV = 10GeV High Lepton P;
0; H1: 5°<9 <140° / ZEUS: 15°<g <120° Polar Angle
) H <0< h0GeV < 10GeV Anti-NC
Bacop > 20)° > 10° Missing Energy
2 > 5000 GeV? for P < 25GeV — Anti-NC
— < 0.5 (< 0.15 for P& < 25GeV) | < 0.5 (< 0.15 for PSAL < 25Gev) | Missing Energy
Dt implicit > 1.0 Isolation
## isolated p 0 1 Anti Lepton-Pair
P > 12 GeV Trigger Condition

« Main difference:

« H1 and ZEUS selection criteria largely the same
(Result of parallel, on-going combination effort)

Larger polar angle range in H1 analysis
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= = = Isolated Leptons at HERA
Isolated Leptons P_* Distributions G arandt (9.~
/‘\
e, + P;”""s events at HERA (e p, 291 pb™) e, + P:“SS events at HERA (e p, 183 pb™)
[72) n -
T ® H1Data T r ® H1 Data
2 H1 == All SM o 2H1 == Al SM
w10 erp Signal w10° g ep Signal |
10
(a) (b)
1
! Eva'e. e
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
PX [GeV] PX [GeV]

» Good overall agreement with Standard Model
- Interesting events at high hadronic P.* > 25 GeV observed in e*p by H1

ZEUS ZEUS

12_|||| TT T T[T T[T T[T T T[T T T T [T [ TTIT[TTTT] 12_'"‘ T T[T T T[T T[T I T[T T T[T I T[T T T[T TTTT]

2 - Isolated e, u + P""'ss - 9 - Isolated e, 11 + P"’"ss B
= 10 -1 — c 10 o -1 .
S F * ZEUS e'p 296 pb ] o ZEUS e p 208 pb ]
o 8 [ IsMmMC = [ IsmmcC =
o B non-w MC . . B non-W MC E

41 | — 4 —

2 — 2 + —

Ll 11 |I |IIII ‘||IIII|III\_
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Isolated Leptons at HERA ‘

Isolated Lepton Event Yields G- Brandt [ BEsy

<),

« H1: Good overall agreement of data and SM prediction, 18 / 13+2 at high P.*
- ZEUS: Good overall agreement of data and SM prediction, also at high P.X

1994-2007 ¢=p || Dat SM SM Other SM  What are those

-2007 e=p || Data or . !

' high-P_* events?
, 474 pb~! Expectation Signal Processes . Does H1 control

Electron Total 30 | 431 + 60303 + 48 [120 + 34 | theirbackground?

Pp>25GeV || 10 | 75 £ 13579 £ 099| L7 £ 071| o Stydy the main
Muon Total 14 1110 + 18101 + 1.7 |08 =+ 0.29 backgrou.nd
P¥~925GeV || 8 | 61 + 10564 + 099]047 + 015 contributions to
T > c0 e ' il Sl | the channels
Combined Total h3 |41 4+ 741404 + 6.3 13.7 £+ 3.5 g
PX>25GeV | 18 |13.6 + 22114 + 19 |218 + 0.80

=

¥ es | Isolated Lepton , _ ,
5‘_ Condidates Pt <12 GeV 12 < PX < 25 GeV P > 25 GeV
A andidates

e

e p 208 pb~' | 9/11.3+1.5 (54%) | 6/5.1 0.7 (67%) 5/5.5+ 0.8 (75%)
ep 296 pb™' | 7/12.6 £ 1.7 (68%) | 7/6.2+0.9 (75%) 6/7.4+1.0 (79%)
504 pb=! | 16/23.9+ 3.1 (61%) | 13/11.2+ 1.5 (71%) [ 11/12.9 + 1.7 (77%)
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Electron Chann

el — NC Control

Isolated Leptons at HERA

 Origin of isolated electron events NC background?
« Remove Anti-NC Cuts on P, %", Q?_

 NC background well described in enriched region

2 10° g
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Electron Channel — CC Enriched Control Sample 'So'atedLepwés’?’?:ﬂA@
)

 Origin of isolated electron events CC background?
- Remove anti-CC cuts on D,

« Fake electrons described within 50%

& a50F 3 140F
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Muon Channel — CC Enriched Control Sample

Isolated Leptons at HERA

G. Brandt

 Origin of isolated muon events CC background?

- Remove anti-CC cuts (D)

» Fake or real muons in CC jets described within 50%

2 F HA1 o 15_—H1
c | ® H1Data [ [ @® H1Data
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10 E C
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Muon Channel — Muon-Pair Control Sample - Zﬁ:ff@
o

» Origin of muon events lepton-pair production?
(One muon may not be detected)
- Remove Anti-lepton-pair cuts (P,™s, A¢)

» Lepton-Pair Production described in enriched region

N F [7,]
"dé,' FHA1 @ H1iData "q:'; 102 "H1 @ HiData
> B —— AIISM > F — AIISM
w 102 Signal w _’_ Signal
[ 10 3 _+_
1ok Fg.y (@) : TTFY
_ + il
1 F
. (b)
7V,
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£ Fh1 J/ 2 TH1 Jb/
c [ ® H1Data c i ® H1Data
g e E= AlSM _ [l 3 B== AllsMm .
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i e*p [ ep
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1k + T 1k + &
N 7)) B
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H1 Isolated Leptons Production Cross Section

Isolated Leptons at HERA '\‘/
G. Brandt

Nt ( DESY

L),

» Treat SM prediction including SM as background V., _ NMC
« Measure model-independent cross section ~bg
(Estimate acceptance with SM EPVEC and BSM single top events)

- Measure cross section of the isolated leptons events...

O pmis= = 0.23 £0.05 (stat.) £ 0.04 (sys.) pb

Differential breakdown [fb]:

H1 Isolated Lepton and P;** Cross Section
Measured =+ stat. == sys. [fb] | SM NLO [fb]
Electron P;' < 12 GeV 63+ 22 =13 84 £13
P > 12 GeV b4+ 17 £ 9 49+ 7
Muon  P;* > 12 GeV 6+ 16 + 7 4+ 7
Combined P;* < 25 GeV 164 £ 45 £32 207 £ 31
Pt > 25 GeV 64+ 18 £ 10 47+ 7
Total 228 £ 48 £39 253 + 38 41




Transverse Mass Distributions i 35553/4@
o

A[f?/ _ \/(P%niss + Pj{)? _ (f)}piss + ]5’2{)2

[ [ [ [ [ [ I [ [ [ [ [ I [ [ I [ I [ I m 40
w B | | | — = H1 ® H1Data
= | Electron Channel @ 35 === All SM
g 20 — ' * ZEUS 504 pb’ Y30 Signal
— B non-W MC 4‘
15¢ 20 | Electron + Muon
— _] 7
10 — = 7, Channel
- R 15 %
5 — 10 %
0: I B R \: 5 g
0 50 * 100 150 200 250
0 20 40 60 80 100120 140 160 180 200
MT(GeV) * M(J.u [GG‘V]
m,, T
mW

* High Purity of ~75% of W Prediction
» Clear Jacobian Peak
» Strong evidence for W Production at HERA

» Allows measurement of Single W Production Cross Section
15/25



W Production Cross Section Measurements

Isolated Leptons at HERA
G. Brandt

X
DESY

Single W Production Cross Section

10°F
; - e H1 Data
8 i H1 £ EPVEC
O i
=10°E
o g
E B
& |
5 10%
0 20 40 60 80
PX [GeV]
MC
M)bs T Nbég)
o= E
LA

I
\\i;;(

+0.25
0.89 7552

O'n = 1.14 £0.25 (st

1.27 = 0.19 pb.

EPVEC

<),

WH ZEUS

:\\;‘\E\\\‘\

%
H e

‘\\\\|I\\\‘\\\\‘\\\

0 0.5

(stat.)
at.) =

1 15 2 :
Geps 1wx(PP)

Likelihood Fit

+0.10(syst.)
+ (.14 (sys.)

pb.,

pb

* W Cross Section Measurements compatible within errors
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Isolated Leptons at HERA

Measurement of WWy Vertex Parameters G Brandt (3907

<)

* Production of W Bosons is sensitive to triple gauge couplings

« Attempt to provide complementary information to LEP, Tevatron
on the WWy Vertex coupling parameters Ak, A

« H1 Measurements compatible to W production at other colliders

e’ e’
W /s
vertex W,/ v
. : /
9
WWy Vertex Single Parameter Fit WWy Vertex Single Parameter Fit
= 2
e CDF 2
[ [
(] DO (m]
% ALEPH g
- H1 :
& (95% CL) & (95% CL)
s s
% (a) i (b)
O o]
o col e o
5 4-3-2-1012342©5 5 4-3-21012 3 425
Ak A
—4.7T < Ar < —2.5 or — 0.7 < Ar < 1.4,

—25 < A< 25b. 17125



H1 W Polarisation Fractions T 35555/4@%
o

» W polarisation fractions sensitive to angular properties of the decay

* May be different for SM and BSM contributions

« Measure for single W Production, and test with anomalous top production model
» Difference demonstrated, but sensitivity at 1o level

Method:
Measure differential W cross section in g*(cos 6*)

Fit F- (LH), F+ (RH), FO (longitudinal) W polarisation Fractions

Single W Production Cross Section W Polarisation at HERA
o 3 1
a H1 ® H1Data Th I H1 ® H1 Data
—~ t === EPVEC Y EPVEC
> 0 Fit B ANOTOP
g n F,=0.15+0.43 " e
o F=0.68+0.24 7 v
S | F F 0.5 68% CL
:9-. 2’*, - \\\““‘“""”""l,, B SS . (b)
b "v \““\ "l," s‘: | | |
v \) e, N

95% CL

0 0.5 1
FO

3

1 1 N—Vl+u ‘ % 3 *
i Fy (1 — 00829*) + gF_ (1— (:089‘)2 + §F+ (1+ cosé")2

|
=1 o

Ow—¢+, dcos 6
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Isolated Leptons at HERA

Tau Channel G. Brandt %E‘s/v‘

)
Tau Channel interesting addition to Electron / Muon Channels

SM - Lepton universality: tau leptons produced like e / u

SUSY - non-zero RPV couplings connect different generations
- In many scenarios LSP 71 — TU/;

Look for hadronic 1-prong tau-decays in events with P_"'ss

» Tau ldentification at HERA challenging business
(small cross sections, difficult hadronic environment)
 Other HERA Tau Analyses - Full “lepton programme” covered

HERA-I: Isolated Tau Leptons 6/9.9%£3.0 (0.9 from W)
) Low-P_ Tau-Pairs o =13.6x5.7 pb

HERA-I: Isolated Tau Leptons 2/0.2+0.05 at P_.X > 25 GeV
HERA-II: High-P_ Tau-Pairs (prelim.)

19 /25



Isolated Tau Leptons — Selection Details

Isolated Leptons at HERA
G. Brandt

<)

H1 Isolated Tau Lepton + Py s* Event Selection

CC-like Sample

Piss > 12 GeV
Pgalo > 12 GeV
P > 12 GeV
Omiss > 0 GeV
Vip/Vy < 0.5
Vap/V, < 0.15 for PP < 25 GeV

Tau-like Jets

Pyt > 7GeV
20° < B < 120°

R < 0.12
NI, > 1 for Pk > 5 GeV
Isolation D(t;e,pu,jet) > 1.0
Acoplanarity Aor_x < 170° for PX > 5 GeV
One—prong N =1

A7Dtrack<0.3 __
N NVtracks =1

Missing Energy

Narrow High-P_Jet

Exactly one track in jet

20/25



Isolated Tau Leptons — Kinematic Distributions

T + PRiss events at HERA (e*p, 474 pb~1)

N
‘CIE; 12 H1 @® H1Data
u>j All SM
10 Signal
—9—

8

6

4 (a)

2 +

yard II////./u/AI/v | 1
0 20 40 60 80 100
PT " [GeV]

[’ 10
c ot H1 @ H1iData
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6

5 ——

4E| I (c)

3F

2F

b T

A NTXTTZT

20

40 60

80

160 120
0. [deg.]

Events

Events

10°FH1 @ H1Data
: All SM
- Signal
aa
105—
’ 4 (b)
o
./ //A A 1
0 20 40 60 80 100
PX [GeV]
121
-H1 @ H1Data
10 All SM
I Signal
8 ——
of
: —- (d)
ar-
2f-
—V # —_
0 20 40 60 80 100
P; [GeV]

Isolated Leptons at HERA '\‘/
G. Brandt

Nt ( DESY

L),

Interesting
Event at
High P~

Good
overall
agreement
with SM
(dominated
by CC DIS)
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H1 Tau Channel — Event Yields i Zﬁ:ff@
<)

Hl Tau Channel || Data SM SM Other SM
Expectation Signal Processes

1994-2007 e p Total 9 123 £ 20 [[1.66 £ 025106 £ 1.8
291 pb~! PX>25GeV | 0 [082 £ 012038 £ 0.06]0.44 £ 0.06
1999-2006 ¢~ p Total 9 [11.0 £ 19 |[1.00 + 015|100 =+ 1.8
183 pb ! P >25GeV | 1 [068 £ 011021 =+ 0.03[047 =+ 0.07
1994-2007 e*p Total 4 + 20.6 £ 3.4
474 pb~! P > 25 GeV + + 0.91 + 0.12

» Challenging hadronic environment
 Small tau production cross section in SM
» Expectation dominated by CC background

« H1 HERA |+1I:

No signal for (enhanced) tau lepton production observed
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il 1U . Bran
2 BE:{

PX = 56 GeV

P.miss = 60 GeV
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Tau Channel Control Samples

Isolated Leptons at HERA

. L
G. Brandt DESY

<),

Look at narrow jets with 1 track in NC, yP samples

¥ 4500F
g EH1 NC Control @ HiData
> 4000 R;, <0.12 == AllsMm
35005_ Ntracks =1
3000F- i
2500F
2000F
1500F- (@)
1000F-
500F-
= P T ST T T TR M L
0 50 100 150
Gjen [deg.]
£ 200k lik |
S 3007  CC-like Control @ H1Data
> == Allsm
mF
250

80

00720
0, [deg.]

ts

€ 2000F
& 1800
1600F
1400F
1200F
1000F
800
600F
400f
200F

GP Control
R. <0.12
jet

N =1

tracks

® H1Data
— AlISM

(b)

M IR
50 100

1£'|>0
ejeu [deg.]

CC-like Control

® H1Data
= AlISM

tracks

Track Multiplicity in narrow jets well described
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Isolated Leptons at HERA ‘
Summary G. Brandt B\ES/Y./
L),

* Full HERA data searched by the H1 and ZEUS Collaborations for
Events with Isolated Leptons and Missing Transverse Momentum

Good overall agreement with the Standard Model

Interesting Events observed at high P* by H1

» Single W Production Cross Section measured

* Dynamics of W production and decay probed
WW) Vertex Coupling Parameters constrained
W Polarisation Fractions probed

- Searched for Events with Isolated Tau Leptons + P_miss
Challenging background - no pure event sample selected
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B A C K U P Isolated Leptorcr;s. ZtrglfcﬁA B\E‘S{
L),
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H1 Event Kinematics (P_* > 25 GeV) ORI ranat (0@
L)
H1 Isolated Lepton Events at High P;X

Run  Event Lepton 7<) || Pl [ GeV ] O, 1°1| P [GeV ] | MY [ GeV ] | P [ GeV |
186729 702 p >425] 3004+04 | 75.3+5.5 > 33.7 > 40.0
188108 5066 g~ 837 409439 351404 | 294+24 792789, 437153
192227 6208 p— (709 7337557 | 286403 63.9£5.9 67.8751% 19.872%
195308 16793 pt 29 60.1 T1%C 1 3094+04| 30.1+26 88. 7130 33.5119:¢
248207 32134 et (159) 321+£1.3| 322403 | 420+39| 627+23| 434428
252020 30485 et (409) 2564121102403 | 39.1+£33| 486=+2.1 35.5 £ 2.5
266336 4126yt (207 19.7 7981 67.3+£04 | 50.0%3.8 69.8721 66.6 & 3.7
268338 70014 ¢t (1:69) 33.8 13| 297402 | 452432 | 90.3+3.1 67.2 £ 3.0
275991 29613 et (370 378415 | 417403 | 271+1.8| 733+£28| 403+14
369241 6588 ¢ 292411 2034+02| 405+48| 74.3+3.0 55.5 & 4.2
385422 76666 et (220) 281413 | 96.14+03| 259428 | 63.1+28| 40.0=£23
389826 2783 ¢~ (07 62.0£22| 45.64+03 | 453445 | 79.7+6.0| 303=£2.1
391884 49715 e 382414 | 227402 | 324+26| 485+3.0 20.1 4+ 0.8
473929 107593 p~ (967 535 821 314404 | 49.1£4.5 80.6757 40.972%
494115 121996 pt (229) 22.6 ﬂ 8 61.5+0.4 | 37.0+£3.7 45.277% 35.8731
495399 85500 p~ %) 204190 | 624404 | 296428 63.177 40.3730
498117 316609 et (O57) 274+1.1| 30703 | 267+1.8| 725425 49.9+2.0
433051 64528 e~ (219 2624+ 1.3 | 69.94+03| 729+56| 713429 75.8 + 5.2

- Kinematics of high-P_* events published by H1

27125



H1 W Cross Sections Resulis

Isolated Leptons at HERA

G. Brandt

H1 Differential Single W Production Cross Section at /s = 317 GeV

P;* [GeV] | Measured == stat. &= sys. [fb / GeV] SM NLO [fb/ GeV]
0—12 47.6 +18.2+8.9 65.2 £ 9.8

12 —25 174+ 6.3%+1.7 18.3 £ 2.7

25 —40 11.2+ 4.5+1.0 10.1 = 1.5

40 — 80 4.5+ 1.7+0.6 24+04

<)
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Search for Anomalous Single top Production g Zﬁ:ff@
o

- At high P isolated leptons signature compatible to

anomalous single top production via FCNC

« Study using effective couplings Kmy, V>

« Reconstruct top in isolated DESY09-050
leptons samples
e No Significa Nt excess observed Limits on Single Top Quark Production via FCNC
o 1
» Set limits — B
N[ H1
> B 474 pb™!
- 0.8 «— A=m,, =170GeV ST
0.6 __ A= My, = 175 GeV
: Ktcy = Vth =0
04— W L3
- CDF T
0.2 e B
p B oo
0 1 1 1 I 1 1 1 I 1 1 1
0 0.2 0.4 0.6
IKtuyl

HERA Limits on K, explore domain not covered by other colliders
29/25



H1 Isolated Leptons Selection Criteria

Isolated Leptons at HERA
G. Brandt

L
DESY

Ne*

H1 Isolated Lepton + P Event Selection

Electron

Muon

5 < 0y < 140°
Pl > 10 GeV
Pmiss > 12 GeV
Pgle > 12 GeV

Basic Event

Selection

Lepton Isolation

D(/l;jet) > 1.0

D(e;track) > 0.5 for 6, > 45°

D(p; track) > 0.5

Background

Rejection

Vip/ Ve < 0.5

Vi, /V, < 0.2 for P < 25 GeV
A()ff)( < 160°
Omiss > D GeV

(? > 5000 GeV? for Py < 25 GeV

Vap/ Vi, < 0.2 for Pio < 25 GeV

A@Mf)( < 170°

MY > 10 GeV

PX > 12 GeV

30/25



H1 Isolated Leptons Event Yields

Isolated Leptons at HERA
G. Brandt

H1 1994-2007 ¢*p || Data SM SM Other SM
291 pb~! Expectation Signal Processes
Electron Total 28 [25.6 £ 35 || 186 £ 29 6.9 = 1.7
P > 25GeV 9 432 £ 0.71§35 =+ 061]0.76 =+ 0.32
Muon Total 12 6.7 = 1.1 62 = 1.0 |055 £ 0.18
P > 25GeV 8 370 £ 063) 342 £+ 0.60|0.28 =+ 0.09
Combined Total 40 323 £ 44 |[248 £ 3.9 75 £ 1.8
P} >25GeV || 17 80 £ 1.3 70 £ 12 |1.04 £ 0.37
H1 1998-2006 e~ p || Data SM SM Other SM
183 pb~! Expectation Signal Processes
Electron Total 11 | 175 = 2.7 |[116 £ 18 59 £ 1.9
P¥>25GeV || 1 [318 £ 058223 + 038]095 + 041
Muon Total 2 1429 £ 069 |39 £ 066|033 £ 0.11
P > 25GeV 0 (240 =+ 041|221 £+ 0.39]0.19 =+ 0.07
Combined Total 13 1218 £ 3.1 [[156 £ 24 62 +£ 1.9
P > 25GeV 1 [558 £ 091445 £ 075|114 £ 044
H1 1994-2007 e*p || Data SM SM Other SM
474 pb~! Expectation Signal Processes
Electron Total 39 431 £ 6.0(303 £ 48 |129 £+ 34
PX >25GeV || 10 | 75 £ 13579 £ 099|171 £ 0.71
Muon Total 14 |11.0 = 18101 £ 1.7 [0.8 == 0.29
P >25GeV || 8 6.1 + 10564 + 099047 + 0.15
Combined Total b3 | h4.l £ T4 |404 £ 6.3 |[13.7 £ 35
PX¥ >25GeV || 18 | 136 + 22114 £+ 19 [218 + 0.80
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ZEUS Isolated Leptons Yield

Isolated Leptons at HERA
G. Brandt

<)

Isolated e

Candidates

P <12 GeV

12 < P <25 GeV

Pyt > 25 GeV

e p 208 pb1
etp 296 pb!

9/11.3 + 1.5 (54%)
7/12.6 + 1.7 (68%)

5/3.4+ 0.5 (62%)
5/3.9+ 0.6 (72%)

3/3.2+ 0.5 (69%)
3/4.0 £ 0.6 (77%)

e*p 504 pb~t

16/23.9 + 3.1 (61%)

10/7.4 £ 1.0 (67%)

6/7.3+ 1.0 (73%)

Isolated u

Candidates

12 < P < 25 GeV

Pyt > 25 GeV

e~ p 208 pb~!
etp 296 ph!

1/1.6 £ 0.3 (77%)
2/2.2 4 0.3 (82%)

2/2.34 0.4 (85%)
3/3.44 0.5 (81%)

c¢*p 504 pb~!

3/3.8 £ 0.6 (30%)

5/5.7 + 0.8 (83%)

Candidates

Isolated Lepton

Pt <12 GeV

12 < P < 25 GeV

P > 25 GeV

e p 208 pb~!
etp 296 pb~1

9/11.3 £ 1.5 (54%)
7/12.6 £ 1.7 (68%)

6/5.1+ 0.7 (67%)
7/6.2+0.9 (75%)

5/5.5 4 0.8 (75%)
6/7.4+ 1.0 (T9%)

e*p 504 pb*

16/23.9 £ 3.1 (61%)

13/11.2 + 1.5 (71%)

11/12.9 4 1.7 (77%)
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Isolated Leptons at HERA

H1 Kinematic Distributions G. Brandt
c ® H1 Data c ® H1Data
Q 35 H1 == All SM S H1 = All SM
a0 Signal w10 Signal
20 | 10 :
% (©) +- (d)
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10 / —+— 1
S - '
7
=
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3 C [7}] C
c I ® H1Data c T @ H1 Data
CI>) 2_H1 === Al SM g’ , H1 —— AIlSM
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o ?%*_ F B
: (e) ;= (f)
L e ol 4
1 B —L 18 —l—
% : —
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Isolated Leptons at HERA ‘

ZEUS Muon Channel — Kinematic Distributions G. prandt (897
@
[ T T T T T 1T 1T [ T T I :I [ ‘ T ‘ T ‘ T ‘ T | T T | T | [ \:
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Isolated Leptons at HERA

ZEUS Electron Channel — Kinematic Distributions G arandt (89~
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Isolated Leptons at HERA
G. Brandt

ZEUS W Production Cross Section Measurement 2

<)

Process X > (GeV) | (/5) (GeV) o (pb) osm (pb)
ep — (WX y

W o e 0 316 0.09070%2 (stat.) 70013 (syst.) 0.13
ep — (WX .. :

W, 12 316 0.04470 0% (stat.) Toooe (syst.) | 0.05
etp — IWX 315 0.82705% (stat.) 1008 (syst.) 1.2
e p— WX 318 1.031709° (stat.) 018 (syst.) 1.3
ep — (WX 316 0.897035 (stat.) T010 (syst.) 1.2

0.25

+
Oep—IWX — 0.89 —0.22

(stat.)

+ 0.10(syst.) pb,
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