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Introduction

e HERA-I (1994-2000, £(e*,e)= 115 pb?, Vs=300-320 GeV):
— Important goal at HERA => Search for physics beyond SM
- New physics likely to appear at large scale ~ at large P_

* Dedicated searches :
- BSM models studied in detail (FCNC, SUSY, H*)

— Cuts chosen so that signal sensitivity the highest possible

— Maximise ratio S(BSM)/B(SM)

* Generic searches :
- Investigate all high P, final states in a coherent way in one analysis

— Search for deviations from SM in a BSM-model independent way

— Minimise B(SM)
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Analysis strategy (1)

* Selection of common phase space :
- P (object) > 20 GeV
- 10° < 6 (object) < 140°
— Isolation criteria : an) (object)> 1.0

* Analysis of all topologies with > 2 objects

* Final states with electrons, muons, photons, jets and neutrinos (e, W, v, j, V)
considered

— Definition of exclusive channels according to final states objects : e-j, j-j ...

e Search for deviations in all channels between data and SM in
Invariant mass spectrum M and 2P _spectrum

* Quantification of the deviations found by statistical significance
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Standard Model Processes

— General Search needs SM prediction for all processes at HERA

P X
* DIS Neutral Current  * Photoproduction * DIS Charged Current
° e, e ... * J-V,jJV ...
d X \L\?;Z? v
Y ;,..[.+
f WA
q ~_ Par®™ el ¥ P 5 é—rﬂT ¥
e W Production e QED Compton * Lepton pairs
* e-j-v, U-j-v ... °* e-y °* e-e, WU
— QED processes : O(a*) + PS QCD processes : O(a,) + PS (MEPS/CDM)
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Results — Dominant processes
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— Good unterstanding of SM physics up to borders of phase space
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Results — Event yields
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Outstanding event : U-j-v class
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& Search for deviations (1)

* Search for deviations between data and SM prediction in distributions of
invariant mass M_ and ZPT

* Find region of largest deviation :

=ik
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— Check all possible regions :

Events
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— Calculate probability for MC to fluctuate up to data:
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Search for deviations (2)

1(:)4 E J J
. ) . F —e—H1 Data (prelim.)
* Region of greatest interest : 10" = W
. i
p_.(data) = min p,, (data) 0" e
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* Significance of deviation : M, (GeV)

— Do MC experiment according to SM expectation (and errors)

— Calculate probability p_._(exp) for each experiment

— Count occurrences of p__(exp) < p_. (data) : P

e If deviations are due to fluctuations
— P(data) and P(MC) are compatible

M. Peez DIS 2004 EW & BSM WG Page 9



Ewvants

Ewants

Selected Regions - M_

1] k] ]

-]

—— Hi1 Dot {pos w1y
—_u

Feqoe

it 3D HD 3D

My (Gal)

-y

—-—I_Jl!ll'm.-."iﬂl.

Fepm

£ I 180 0 MO 30

M, (Gl
h-p

—-—!.Helh.--u. i

s Rama

L] im 1m 31 M T
M, {GEh)
B
—-—u.!li"'IH:FI'I--
s

im- Ha ™ 3

M, (Eav)

Ewertts

Ewartis

e-j

—'_Ii'_lll'llh."i‘-'\dll'-

Fapan

T TR T

My (Gal]

k] 1

j -

= —-—|'I|II=.-\.l-| el |

Tt
—-—E\‘!‘ilh. e
"= Rags
a = B 1MW &0 H M

M [E5V]
I-j-7

= 1§ [t paslirn
—_— s

ii-'\-p-:-:

& 103

150 A0 =L D

M, (Gl

Ewurts

Evwants

Ewarrts

Ewarts

::Il_lll.-\.l.lgd-a I

Frapen

—t—H 1 [ | preslirm |
—_—l

Hesgei

191 50 X0 30

M, (el
pzi=i

i |1 Dol (paslim
—k

JREC i

R )
M, (GaV)
8-j-7

:!_i'jllu'.- ‘el M1

o R

1 a1 =0 30

M, [Gal)

Ewants

Ewants

Evonts

Ewants

b
L ::-Illl?a-f.lq-crnh
E = Haryon
'
O TE Bl T = Ma
My, [Ga')
z —I|—||III||...|+'\ll-.
1R —_—
1B e
14
17
1
on
DE
(L]
Lk
a ED ¥ B X A1 MW
My, [Ga W]
EB-]-]
:Illllllltlurutl-
W -
1
a L] TO® T &= Md
My, [GaW]
8-
—t—iH [l |predn |
—IN
L
1
1

My, [Ga'V)

Ewants

Ewants

Evonts

Ewants

—a—H1 Dt (pasdmn
—El

T 3 Ha XA

M, (Gal]

aa

:H:Tu i

m Foq n

I T O E0
My (S0 V)
I-j-wv

:E{IE!!:MM (e w1y

o eqoe

T N T TR TR T
Wy, (Ge'V)
i j-j-j-v

== -1 Dl e
—0

Fegqun

b U R 1|

Wy, [Gal)

M. Peez DIS 2004 EW & BSM WG



Ewonts

Evonts

Selected regions -}.P_

I-]

£ 1] 100

—|—!i:llllf.-||p. 1 8]

= Hagai

150 30 O ¥
x Py (GoV)
g-u

s
11| 100

:!!'lllln.--pnl

Regian

150 30 D ¥
x Py (GoV)
H-p

11 Dl ol |

—

m Frgemn

0 50 - 1 W

TPy (GaV)

8=

== 1T [t (e s
B
—

- Thugca

im 1 T 30

L Py [GaV)

Evanis

Ewenis

i 8]
—-—:lllllll.'l = L]

m Feogan

B0 700 B0 D

2Py (GaW)
woj

Puin
—l—!_lill:lh i

= Hapra

L Py [BaV]
j=]-%

—— H1 Dol (Fad
et |
= s

180 70 BO W0

2Py [GaV)

Eworts

Ewunts

Ewverts

' ——H1 b ipeliny
h —T
= g
b}
1
o’

L1 ma o I 1 1]
P, (GaV)

&=
=1 Lol poes b
—k]

= s

1m A0 FED 3D

x Py [ GaV)
[=]-]

—|—|I'ill‘hﬁu';~a-4:-_.

Fatmm

15 aa . (R 1 1]
x Py [GaV)
a-j-v

—-—cll!lll".iu]ﬂ:l.

- e

1M 50 F0 30

TP, [GaV)

Ewants

Ewanis

Events

Ewents

-]

:!_&y!ll.rlrnl.

m Hapon

D W ¥ ¥ FE 1a

x Py [BaV)

M-

im
1B
14
12

on
DB
04
oz

a A0

:!"JI!'I ks (ol 0y

= Frgqon

¥El L =51 e 1] = bl ]
TP, [BaW)
e-i-j

—-—|~||!|E.H||-cl-..

T TG B MW

x Py [GaV)

Ewants

Events

Events

Ewvants

8-V

—n— H '." i | pEredrn |

—
m Hagon

H i B 3] 3 XH

* Py [GaV)

a—=8
—ll—l__II!l|I|I.|l|:-'\J:l ]

an Py

10
n = oo B0 @O =0 XD
TPy [GeV)
I=]=%
111] :E\!lf!!:lll.l.!‘-*ll_
R

10 B0 230 Had AN

X Py [GaV)

j-j-v

I Im B Xd 3 3M

x Py [GaV)

M. Peez DIS 2004 EW & BSM WG

Page 11



" Most interesting regions
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— Significant deviations in high mass and high P, regions
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Y Results
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- Good agreement between data and MC experiments
— Probability to find one event class with P <0.01 (u-j-v) is 25%
e XP_:

— Larger deviations than in the mass distributions
— Probability to find one event class with P<0.0008 (u-j-v) is O(2%)
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HERA-II : results
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Summary

e HERA-IL:

- Invariant mass and XP_distributions with e, j, U, v, yat high P_
have been investigated (up to 6 bodies)

- Glood agreement between data and SM found in most of the event
classes

- Most interesting event class L-j-v
— No new significant deviation found

* HERA-II:
— First results show good agreement between data and SM

— 1 fb! expected to come!
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