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Introduction

HERA= first electron—proton collider

o o = 300G :
electron—quark invariant mass up to ~ 200 GeV
| spatial resolution down to ~ 10 1®cm

ZEUS 1994—1997 integrated £ = 46.6 pb~—1
H1 1994—1997 integrated £ = 37.0pb~1
— sensitive to o ~ 50fb
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DIS Signatures and Kinematics

e(k) o - Neutral Current (NC)
> Z | Scattered ¢ in main detector

p(P) q_- q e balances hadronic p;

Y ( ) (_Z___h__e_lrged Current (QC)

%% Scattered v invisible
Only hadronic system

q q
P(P_)Qé_;mnant _available for measurements

Kinematic Variables:

ei(k)

Four—-momentum transfer:
g=k—k; Q2= —q°2=2E.E'(1+ cosé.)
Bjorken scaling variable:

: r = Q?/(2q - P) =momentum fraction of quark |

Inelasticity:

y=(q-P)/(k-P)
y = (1 —cos6r)/2; 6= eq c.m.s. scattering angle

ep centre-of-mass energy: eq invariant mass:
s= (k4 P)2 = 4FEcEyp M= \/xs

U Katz " SLAC Topical Conference 98
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The HERA Kinematic Plane

10°

- ] ZEUSBPC 1995 ] HERA 94-97
| ] HERA SVTX 1995

Q* (GeVd

104F
- [l HERA 1994

| [] HERA 1993

3
10°
= [l HERMES

|
~ with the high—statistics 1996+1997 etp data
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High—Q? Event Topologies
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" Final state topologies for elastic eq —» eq scattering

L Katz

Positrons enter from left, protons from right

Arrows = scattering angles of ¢ and ¢ :
- Numbers = energles of scattered e and q (|n Ge\/) |
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A NC Event in the ZEUS Detector

Uranium-Scintillator Calorimeter
6000 Cells, each read out by 2 PMTs
09, = 3 mrad
o/VE (e) = 18 %
o/VE (had) = 35 %

AE/E (syst) =1-3%

U Katz ~ TSLAC Topical Conference 08
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Liguid Argon Calorimeter
44000 Cells
09, = 2-5 mrad
o/VE (e) =12 %
o/vVE (had) = 50 %
AE/E (syst) =1-4 %

in situ calibration good to 1 — 3% (e)
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DIS in the Standard Model

Deep—inelastic ¢p scattering =
incoherent sum of elastic ¢q scatterings

=

fap=9= Parton distribution function (PDF)

" Probability density to find quark g in the proton
carrying a fraction z of the proton momentum

Not predicted by theory

o(eq) — electron—quark cross—section

Leadlng Order

o(eq — eq) x

o(eq = vq') x

Given by electroweak sector of Standard Model
as functions of «a, (r; sm 20w, (my, mp)
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dQO.eip—miX 271.0!2
= Yy - FNCF Yo - FR©
wagr = gb [+ AFY- A

n
|

(11 -v?)
> Ag-la+al

q=d,u,s,c,b

FYC > Bg-lg-dl

q=d,u,s,c,b

Q2 — 2Qquevq - Pz + (v + a2)(vF +a3) - PZ
_ 2Qqacaq - Pz + 4veacvqaq - P3
Q2

Q2 + M3

Sk
(@]
[

o >
0 R
Il

_. Photon—exchange dominates at low Q2
— For Q2> M2, v and Z contributions are similar

__Radiative corrections are substantial
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+

A

d2oe+p—>vX GF
drdQ?2 2«

PW [(u +c)+ (1 - y)2(d + 5)]

2 e povX 2 |
(L PR _CE B [(ut o)+ (1 -2+ 9)]

dz dQ? 2

M3, |
FHMy

Py =

et and e~ couple to different quark flavors
et p cross—section dominated by d and g

b, t contributions compressed by m; and CKMM
At low Q2: weak Q2 dependence

At high Q?: sensitivity to W mass

d

Radiative corrections are substantial

U. Katz ~ SLAC Topical Conference 98
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PDF's in the High—Q? Regime

Q° = 100 GeV”
Q* = 30000 GeV’

- i

2 ‘ £ 000875 "\__

r : :
-3 . 2 e |

107652 04 06 08 1 02 04 08 08

— For x 2 0.2: valence > sea

— d/uk 05 forz—1, d/u(x »1)=07
+ s °

— o€ P(NC) is dominated by u«

— ¢¢tP(CC) is dominated by

U. Katz " SLAC Topical Conference 98



PDF Uncertainties

o(e’p)

O=SLAC  O=BCDMS @ = NMC

[ %=0.18 (x7.5) gyt

A=0.225 (x42) wemglipy ' C .
1k E g N :

F w0275 (x 2.6) Yidigng 3 i
LT || s Y
X | | 2nalYy dr dQ?

A5 /5 < 6.5%

*=055 (x1.1)
-1 Iy 'y
0 Ex=085 (x1.2) 3 oo

L X=0.75 (x 1.5}

¥=0.85 (x2.0)

.........

(- -
%(e’p) LQFIT23

This analysis

.. CTEQ3M C C, .

Aa/a- > 20%
| for x 2 0.5 or
el Q22 2-10%Gev?

0 1 0000 20000 50000 40000 50000 o} /GeV

e & = reduced cross—section (~PDF's)
e Experimental errors on input data and on as
were propagated in QCD fit (M. Botje, ZEUS)
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Cross—Section Measurements

Evtake Luminosity 1993-97

e 1994-1996 data:
Excess at high z, Q2
e LP97: Updated results
What we have now:
e Increased data samples
e Improved analysis methods
e Differential cross—sections

&
T LR

integrated Luminosity (pb™')

Days of running

Focus on results at high z and Q2
(mainly do/dQ? and do/dx)
Only few analysis details

e Available results from NC analyses:
— do/dQ?, do/dx, do/dy (ZEUS)
— d20/(dz dQ?) and QCD fit (H1)

e Available results from CC analyses:
— do/dQ?, do/dx (ZEUS), do/dy (ZEUS)
— reduced cross—section &(z, Q%)
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NC Analyses

Kinematic Reconstruction:

4 independent measurements per event:

6, E' (e) Yh, Enaq (hadrons)

Only two independent variables (Q? = zys)
Different reconstruction methods

ZEUS: “double—angle”; H1: eX (e based)
Resolutions: dQ2/Q2 dr/x ~ O(few %)

Initial State Radiation (ISR)

- Undetected v radiation in e beam direction
— Effectively reduces s

o {|Asrz/z]), (|AsRQ?/Q?]) = O(1 — 3%)
~— Shift in opposite directions for ZEUS, H1

Event Selection:

Require identified scattered electron
Vertex reconstructed and in fiducial region
E —p, > 40 GeV (ZEUS) 35 GeV (H1)

The E - Pz cut

| (E - p.)(final) = (E - p;)(initial) = 2E,
-» Cut removes photoproduction and hard ISR
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'y

NC Data Samples ai

ZEUS H1

Q2 > 400 GeV? | Q2 > 200 GeV?
yYe < 0.95 ye < 0.9

~ 38000 events | ~ 75000 events

Main Systematic Effects:

Electron energy scale (affects mainly H1)
Electron finding efficiency

Accuracy of detector simulation

Vertex reconstruction

Trigger efficiency (small effect)
Luminosity uncertainty (~ 2.5%)
Photoproduction background (< 1%)

------- > No dominating source
-~ Typical systematic errors = a few %
— Analyses are statistics—limited

for Q2 above a few 1000 GeV?2
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NC Cross—Section Status at LP97

ZEUS and H1 NC 1994-1997, LP97
(based on about 70% of the current data samples)

10

0
(>4

1994-97 Preliminary NC Cross Sections

B H1, ZEUS Average
A ZEUS
% Standard Model (MRSA)

T IIII'III

lllllll]

llllll

| Data points correlated
Shaded area gives
£ 1 o Error

10000 20000 30000

- Indication of cross—section 'excess
......... ., Deviation data — SM increases with Q2
—» Let’s look at do/dQ? first

40000
Q.. (GeV?)

U. Katz
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' ZEUS Kinematic Planie (NC)

| Improved analysis algorithms
Slightly modified event selection

1 ¢

3 ; « 94-96
09 | |
08 [ | <1997
07 F
06
L Q* = 40000 GeV>
04
Q% = 30000 GeV’
03 [ -
o2 b | Q?=20000 GeV*
01 - Q2=10000G6V2
B : . Q = 5000 GeV
0 C el e T QY =2500 GeV
0 01 02 03 04 05 06 07 08 09 1
Qr2nin (GeV2) Nobs Nezp
2500 1817 | 1792 4+ 93
5000 440 396 + 24
10000 66 60 + 4
15000 20 17 + 2
35000 21 0.29 #£ 0.02

SUAC Topical Conference 98
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Changes w.r.t. the 1996/L P97 analyses:
New E’ calibration
Slightly modified event selection

0.9 4 Data 97 e Data 94 — 96
O g e anam o

Yo

LA DL B B B
H1 Preliminary

o8| s .
07|
0.6
os|
o4l

0.3}

0.2}

TR AR BT A . v Y d
S0 75 100 125 150 175 200 225 250 275 300
M, (GeV)

kinematic region Nops Nezp

Q2 > 15000 GeV? 221147 +£ 2.1

M. = (200 +125)GeV | 8|3.01 =+ 0.54
(94-96) 7/0.95 + 0.18

U. Katz SLAC Topical Conference 98
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' NC Cross—Section do/dQ? (ZEUS)
ZEUS Preliminary 1994-97

=
L

10 ¢

do™“/d Q* (pb / GeV?)
=4

10 ¢

af
10
10k
10§

10 |

10 Lo

Q* (GeVH

L 1.2

1.1 ‘ l }_‘__‘
R Y WYt TN

[ 0.9}
L 0.8 '3

do™°/d Q* / d0/dQ* (CTEQ4)

T4 —
1 10 Q* (GeVH)

e Error band = PDF uncertainty
e Very good agreement with SM prediction
» Slight excess at highest Q2

U. Katz SLAC Topical Conference 98  1¢



| U. Katz, SSI 1998

do/dQ® / pbGeV’

Data / SM (QCD Fit)

10°¢

10 ’;—\

ol
10
10 F
10k
10°F
10 F
10 F

e H1 Preliminary Data
- NLO QCD Fit (Q°<120 GeV?)

10

10

10
0’ /GeV

09 |
08

0.7 r
06

035

o /GeV?

Error band = luminosity uncertainty
Very good agreement with SM prediction
« Slight excess at highest Q2

SLAC Topical Conference 98
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NC Cross-Section do/ds (ZEUS)

B
Rk

ZEUS NC Preliminary 1994 — 97

- 105
B e a) Q>>400 GeV>
£ 103
*]
© 102f — CTEQ4D :
. e ¢'pNCData 1E (
) [0 PDFband . f. 0o ..ot
Y S RS (SIS S SR
, b) Q*>2500 GeV>
10

e Error band = PDF uncertainty

s Very good agreement with SM prediction

» No significant “anomalies” at high z
however, effects may level out in wide z—bins

U_ Katﬂz_ ' SLAC. Topical Conferenceuéé T
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Reduced NC

5

b 10 E Ll 1 1I'|T|I| T T II'lIIlI T T I'|I'|ll1 T T IIIIITI T T Illllll E
F OSLAC eBCDMS ONMC o HI preliminary ;
104'_ NLO QCDFit —— MRSH —— B
- x=0.07 (x9000) 3
103 x=0.13 (x3000) a B
" x=0.18 (x800) ~ TEVeeeSad L j
0% " E
- x=0.28 (x100) . .
¢ -
10 & 3
- x=045 (x12) w :
1 © -
10-1' x=0.65 (x2) 4
:
i i : i

-2 1 1 IIJIIIJ 1 1 I|ll||l L 1 Illllll 1 L Illllll 1 1 |Illlll L 1 L 1L

LY -1 2 3

10 1 10 10 10

10*
Q2 /GeV*

— Gap to fixed—target experiments almost filled
., No discrepancies HERA /fixed—target obvious
----- , Statistical precision still limited

. Excess at z =~ 0.45 remains visible
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CC Analyses

]

Kinematic Reconstruction

e Scattered neutrino invisible
¢ Kinematic variables from hadronic system
» Resolutions: dQ?/Q?,dzx/xz ~ O(15 — 30%)

Event Selection:

e Main signature: missing p;
pt > 10 GeV (ZEUS); p > 12GeV (H1)
¢ Vertex reconstructed and in fiducial region
e Anti—background event topology cuts

Event Samples:

ZEUS H1
Q2>400Gev2| z>0.01
y < 0.9 0.03<y<0.9
| 869 events | 656 events

Systematic Effects:

e Dominated by hadronic energy scale

| U.Katz ~ SLAC Topical Conference 98



U. Katz, SSI 1998

ZEUS Kiﬂematic Plane (CC)

Improved analysns algorlthms

Modified event selection

000102 03 0.4 05 0.6 0.7 08 09 1
Xip
1000 586 | 600 | <452 -52
10000 22 17 +5.7 -5.2
15000 8 3.9 4+1.9 -1.6
20000 3]|10.97 | 40.65 | -0.47
30000 1/0.06| 40.08 | -0.04
T T
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do®1d Q (pb/ Gev")

[
]
T

L 09}

d0°“id Q* / do/dQ*(CTEQ4)
o ik
[ 5
-

|~

PR | " . A SR W R | A \-\1—\

10 ‘10

Q* (GeV)

Error band = PDF uncertainty
Good agreement with SM prediction
Slight excess at highest Q2

\
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NOF ,
S T e HI preliminary e'p — vX
]" 1 Standard Model (MRSH)
N@ "2_ T a
-_"-9. 10 E— -».\1\
2 .
.3- ‘.‘(
10 3 \\

-5:
10
E x>0.01,0.03<y<0.9 \

10‘ X N bowoaaaal " e |
10° 1

[ ]
T

DATA/SM(MRSH)

p— —
[ L [«

TTTTTTTIT
S

f—
—
!

© © o
F (=] o0
TTT I I

e
o
T

il L TR RS S IS
10 10*

’ Q? /GeV?

o
w

— Error band = luminosity uncertainty
— Good agreement with SM prediction
—  Slight excess at highest Q2
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~ ZEUS CC Preliminary 1994-97

¢ e'p CCData

do/dx (pb)

105—

do/dx / do/dx(CTEQ4)

p*
\_

e - |
”_
07
o | ®
L R T SRR | L PR R S T

a5 1

10 10 . X
—» Error band = PDF uncertainty
does not include the possibility d/u(z — 1) >0
—» Good agreement with SM prediction
----- » Slight excess at highest z

high—z excess is @?—independent (not shown)
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- ZEUS CC Preliminary 1994-97

2 r
L [ e ¢'pCCData
> 60
2 - { -— CTEQ4D
-8 50 |
_ 2 2
0 - Q" > 400 GeV
% [
2 |
r sta stat. © syst.
(a)
% 0 o1 02 03 04 05 05 07 08 09
y
—~ 15
é 14 ~ D PDF band
= -
Q13 |
)
® 12 |
= l :
P - r |
§ 1= = ‘
(=] C T
© o9 [
.'8 -
0.7 E* »)
..‘ 5 | 1 ! 1 ! | Il | 1
® &1 02 03 04 05 66 07 08 09
y
— Error band = PDF uncertainty

— Data slightly “softer” than expected

may indicate excess of d, (o x (1 — y)?)
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HERA e'p DIS cross section 94 — 97

—_ 1 —_— ;
> Preliminary |
D [ ]
-1
% 10 F E
= :
8V} 271
S 10 * neutral current i
O i o n -
5 | |
O 3
10 } i
t charged current :
!
10 F -
5
10 F i
6
10 ;
- ® ZEUS
-7
10 3 n H1 4
10° 10*

Q? (GeV?)

- Good agreement between ZEUS and H1
» o(NC) and ¢(CC) of same order at Q% 2 Mg, »
-+ Region Q2 > 104 GeV? still statistics—limited
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Scenarios Beyond the
Standard Model

What if the high—Q? excess
is not a statistical fluctuation?

e Which phenomenological scenarios explain the excess?
e Are they compatible with other measurements?

e How can we test them?

Two scenarios are discussed:

e Contact Interactions
. “Low—energy” manifestations of processes
at mass scales far beyond the HERA regime
. Cover wide class of different processes
_, Related to ete~ and pp scattering
and to low—energy phenomena

e Positron—quark resonances
> New particles coupling to e and q
can be directly produced in ep collisions
. Signature: resonance in M = \/xzs
_, Such particles can be pair—produced in pp
— detection at Fermilab possible
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]

iR M G e e
o s il . I Tt
; PV TR o s

Can represent:

e Heavy boson exchange

e Leptoquark (s or t channel)

e Interaction of composite
electron and quark

Historical equivalent:
4—-fermion interaction

Effective Lagrangnan

2
L=4;. i n2p(Eavtea) (@yyuan)
q=u, d

- nl, = =+1,0 and g° = 4n by convention
— Only chiral vector couplings considered
(avoids e.g. severe constraints from = decays)

— Interference with SM constructive or destructive

All CI's a!so modify a(e+e ) and;(@

— Interference sign is different |
- L EP/Tevatron and HERA have diffefent SenS|t|V|ty

U.Katz  SLAC Topical Conference 98 31
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Contact Interaction Scenarios

CI scenarios = linear combinations of 5},

Cl [[nt [n%]nt [n¥ || nd | n% | n& | n& || studied by
W+ + ]+ [+ ¥+

AAl+1 = | =1+ l+|-=1]-=1|4| ZEUSHI1
VAl + |-+ |-+ -1+]-

X1+ -]0[O0|+|—-]0/0

X2 +|o0o|4+]|]O0||+|0]|+]|O0
X3|+|0|O0 |+ |+ |00+ ZEUS
X4 |l o|+|+|O0flO0o|+]|+]|0O
Xs{|o0o|+|]O0|+||O0O|+]|]0]|+
x6lo|lo|+|-lo0o|o0]|+]|-

us||[o |+ o0 |+ o]0 0]oO
ur|l+|-|lolojlojo|o]o ZEUS
usjlo|+|+|0jO0|0|0]O

LLl ] o0olo o ||[+]0]0]oO

LR O |+ | O 0 o+ 0|0 H1
RLI|lo|o|+4+|0|oO0|O]|+]|O
RR|lo|lo|o|+|]o0|O0]|O]|+

— Marginal effect if including s,c, b,

Restrictions:

e Severe limits from Atomic Parity Violation

for

all scenarios having
ML+ MR — MRL — TIRR =30

. refers in particular to LL,LR,RL,LL
o SU(2)L x U()r = 1% = n%, (not U1-U5)

SLAC Topical Conference 98
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ZEUS analysis:

e Input: raw distributions without
acceptance or migration corrections

e Simulate ClI's by reweighting MC events

« Determine log—likelihood: LL(£1/A?)

d
Two approaches: _? 10 r ZEUS preliminary
........................ e e ————— e ———— e Ao : 1”‘_1”7
8 U4, 0*>1000GeV*
e Binned LL in Q7 6L B
e Unbinned LL in (z,y) ’ _
L . -
e Very similar results , - -
0

v e by baa s be o b n

) _ o ”-0.15 -0.‘; -0.05l 0 0.05 0.1
e Limit setting: n/A? (TeV?)
Log—likelihood = best fit, lo—intervals
One—sided 95% C.L. limits from MC experiments

H1 analysis:

o x2—fit to do/dQ?
e Two—sided 68% and 95% C.L. intervals
from x2—contour

U. Katz SLAC Topica! Conference 98 33
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do/dQ® | do™aa?

da /dQ?(SM+CI)"
CI Example Fits ( do/dQ?(SM) )

ZEUS 19941997 Preliminary

+VV Vv

Ratio NDATA:"NMC(CTEQ‘I]
- o
IIPII" T T IrllFll T
E b
4
4+
r
H
ol
b
e
i
H—
—tc
—_——
- )
-||||f T I«IIIIIII
-
I 1
=} .

[ +AA Y
10 = 10 =
E { E ®

ZEUS

solid line:
best fit

yellow band:

1o contour

solid line:
best fit

dashed lines:

95% C.L.

10 10 10 10
Q™A (GeV?)
H1 preliminary
L e I — .g & ——r—rrrrr
- * % L o Hie'pdata
L —— V¥ model best ¥t
I Y N A =28TeV
3l '% 3 - A'=S9TeV
- - CTEQMD pai
! I o
3'_ 2_
N [ ]
1 1
° 1 ° l 1
10? N 1’ 10*
Q* (Gev?) o (GoV?)
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H1/ZEUS Preliminary 94-97

n Fits and 95% CL Limits
V2
A” Limit (TeV) Q" >180/400 Ge A* Limit (TeV)
% 88 Pronesitey) (% 344 Pronanisey) |
oy ;; 125 '—“='=|_,_,Ej 45149
L ljﬂ:"“‘ -
40738 2.0 /20
AA |20 4 —— -
e
28 /28 I e il 267128
VA | (0.2 (329) |
3.0 |ty | 1.8
X1 | (0.9 (28.0) |
X2 :‘:' pom e t————| 3.9
_1.5 i | 2.._
xa _m ............ - ! |
X4 (::! . .::::‘..i;.;:...;:'. T Af‘?t" !U-T*?: “
X5 ;a;: - —CbFlimts 38
_1.. 1 | 3.0_
X6 | oan F 1 .y
us |38 s 42
_2.. I | 1..‘
U1 = ' ’ man |
4.4 4.6
e
U4 [ 4] T, e e s, s s s T o L
0.6 0.4 0.2 0 0.2 0.4 0.6
iz (Tev™?)
H1 Preliminary 94-97
n Fits and 95% CL Limits
A” Limit (ToV) Q* > 180 GeV* A® Limit (TeV)
LL -1 2 - — ] 2.‘-
1.5 ) 3.0
LR I T ' - APV {up) Limits
RL |'é s ~ AP.V. (down) Limite>-0
RR 1.2 - i 2.4_
PEEERPEE PSR T T SN T A Y T SR NS N P BT
-1 075 05 025 0 025 05 075 1
/i (TeV ™)

HERA

dots:

best fit

double bars:

lo limits

single bars:
95% C.L. limits
numbers:

A limits
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Comparison to Other CI Results

" 95% C.L. Limits on A [TeV]

Type | ZEUS,H1 | CDF | OPAL,ALEPH,L3 | APV (u/d)
VV+ |49 45 | 35 |41 [6.7 [3.2 R
Vvv— | 46| 25| 52 |57 | 7.4 |39 -
AA+ |20| 20| 38 |63 |[7.4 |43 R
AA— | 40| 38| 48 |38 |82 |29 -
VA+ |28 2.6 N = = -
VA- | 28| 28 - |- . = -
X3+ | 2.8 | - ~ 4.4 |69 |32 "
X3- | 15| - - |38 |77 |28 -
Xa+ | 45| - 131 |29 |24 .
Xa- | 41| - - |55 |45 |37 -
LL+ | - |24 ] 25 |44 [56 [3.0 7.4/7.9
LL— | - | 12| 37 |28 |64 |21 |11.7/12.3
IR+ | - | 30 | 28 |33 |30 |24 7.4/7.9
LR— | - |15 | 33 |36 |32 |26 |11.7/123
RL¥ | - | 30| 29 |25 |23 |20 |11.7/123
RL— | - |16 | 32 |49 |40 |32 7.4/7.9
RR+ | - | 24 | 26 |30 |41 [23 |11.7/123
RR— | - | 12| 36 |39 |45 |27 7.9/7.4

CDF Coll., F.Abe et al.,

Phys.Rev.Lett 79(1997)2198

OPAL Coll., G Abbiendi et al., CERN-EP/98-108 (ICHEP98, Abs. 264)
ALEPH Coll.. ALEPH 98-060(1998) (ICHEP98, Abs 906)

L3 Coll., M.Acciarri et al., CERN-EP/98-31(1998)
APV: A Deandrea, Phys. Lett. B409(1997)277 and references therein

----- , Similar sensitivity at HERA, LEP, Tevatron
. No obvious indication for existence of a CI
— APV dominates P—violating CI limits
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Leptoquarks (LQ'S), “classical’ scheme:

e LQ’'s only couple to e, g, ~, Z,W,g

« LQ's conserve SU(2)L x U(1)r

« LQ’'s are identified by S, F, Iw, @

. BR(LQ - eq) — 1 BR(LQ - uq’) — 0 1/2 orl

All have BR(LQ — eq) =1 |

Rp—violating squarks (9):

» Rp—violation: SUSY particles can be
singly produced

« Squarks can have LQ-like couplings

« Alternative, R,—conserving decay modes
= BR(§— eq) can be K1

« No CC—type decay modes
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Tevatron Leptoquark Li

LQ’s can be pair—produced in pp collisions

e Cross—section does not depend on LQ coupling
e Sensitivity decreases with BR(LQ — eq)
@ Stringent restiction for LQ at HERA
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EH

- U( ep i _) .. LQ +)_( ) de Dends o i

M, q, coupling A, and BR(LQ — eq)

e Use Poissonian statistics in

pLQ—e+q)

pLQ - e +q)

“sliding mass window”

e Fix \: derive M limit as function of BR(LQ — eq) |
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______ > Mpq > v/xs by ~ 4GeV due to QCD effects
— Open window at small BR(LQ — eq)
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Study M.; and cos6* of et +jet in NC events:

ZEUS 1994-97 Preliminary ZEUS 1994-97 Preliminary
% 10 2 | . data
§ . ﬁ — neutral current
e S0} ---- scalar leptoquark
g é ek, e vector leptoguark
5 10
1E
10 -: i
. _E 10 'LE
"Mi‘i]smiéb“izs”'isé‘ T W l°-f1 o3 06 04 02 0 02 04 06 e.s g
M,(GeV) cos(8")
ZEUS 1994-97 Preliminary
OS'
- -]

o Use MC to define 67, (M;)
e Compare observec and
expected event numbers

with cosé@* > cose;,

& € 2RREEe

in mass bin around ,\.':f,_.._,

— Upper Imit on

=

o{LQ}-BR(LQ— e7g)
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Conclusions and Outlook

Conclusions

First precision NC and CC cross—section
measurements for Q2 up to several 10* GeVv?

Up to Q2 ~ 10000 GeV?, the data are in perfect
agreement with the Standard Model

Excess at Q2 > 20000 GeV? not confirmed in
the 1997 data but still present

ZEUS and H1 report new limits on Contact
Interactions and eq resonance production:

No significant evidence for contact interactions
HERA has discovery window for eq resonances

Outlook

1998-1999: e p data at Ep = 920 GeV.

After 2000: HERA upgrade: ~ 170pb~1 / year
Longitudinal e polarisation

We envisage an exciting future
for high—Q? physics at HERA
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