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THE VIRTUES OF HERA

Luciano Mailani
ikl i,
Dipartimente di Fisieca - Universitd "La Sapienza", Roma, Italy
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Istitute Nazionale di Fisica Nucleare, Sezione di Roma, Italy

Talk presented to the Workshop: Experimentation at HERA, Amsterdam, June 9-11,
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Limits on Excited Fermions

e.g. Excited Neutrinos Excited Quarks
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Limits in SUSY parameter space

2> | ZEUS Preliminary 94-97 b R H1 mSUGRA, j=12 [ ©)]
L -200<1<200 €440 tanp=6,u<0,A,=0
| 90<M,<290 E P
- Excluded by H1 for .’ ... =0.3
| M(x))>40 GeV 120 .
: tanf=2 100 PO |
10 i tanP=10 : Z B
L 801
Z
T
g [~ 3
2 20 et . 3
10 ] — (NeREWSBor < S
RPN SR, (S ek W AP S eI SO W Rr I x\nx\:‘w\:W\r__h.R\mﬂx\Has\ e
140 160 180 200 220 240 260 280 % 50 100 150 200 250 300 3850
aﬂ_:h; (GeV) m, AQES
¢ Unconstrained MSSM: * mSUGRA:
. % " . b _
limits variation in parameter scan For reasonably large A’ values, |
HERA exclusion exceeds TeVatron
limits DESY 01-021

Masahiro. Kuze@kek.ip La Thuile 2001 - Search for New Physics at HERA 8 _....m. m




Contact Interactions

* Look for deviation at highest Q2

Probed distance =1/Q ~0.001 fm for Q*~10* GeV?

* General eeqgq CI: limits depend on chirality

combination (LL, LR, VV, AA....)),upto 9 TeV
 Comparable to LEP (e*e— hadrons), TeVatron (Drell-Yan)

* Limits also set on some specific models:

o 3 ™ TYTT T TTTIT T T nw
m Large Extra Dimensions .‘ 2
um o (@'plpreliminary =318 GeV « Kaluza-Klein graviton w.m
5 limits for CTEQSD pdf s ~
G | — MeosoTe e mx.nwﬁ_m.n in Large Extra & [
3 | M,=0.92 TeV A=-1 Dimension models m
Interpretation in —
3 " quark form factor: _.
+ F=(1-R?Q?%/6)
H1 R: quark “radius”
0 . 0
10’ 10*
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eptons. Similarly to what discussed in Sect. 4, if electrens and
narks have common conatituents, additional, contact,
nteractions should add teo the Y and 2 exchange, and give rige to
n anomalous denp-inalautié crogs-section at large Qz. This point
as been brought wup in Ref. (22) where it is shown that
etectable effects sgshould result for:

R bowidv & 4Are TN
Re Rq

8 1llustrated in Fig. 15. The eituation would be strikingly
iimilar to the Rutherford's finding of anomalous, large Qz,
rvents in the scattering of o - particles against gold naelei, in
tddition te the softer scattering produced by the Coulomb nuclear
field,

7. - Conclusions

Etrinagent tests of the Btandard Th 3 a b erf th
r 2 = eory can be p ormed wi

HERA.

A convinecing indication for a modification of the Standard
i o] te. Alth h ma deas d
Theery in the TeV region exis oug ny ideas are propose
as for what one may find there, none is really outstanding.
S— . e
Therefore, there is room for HERA to contribute to new and
important developments.

In particular, HERA has good chances toc find scalar

Y e

electrons, if low energy supersymmery 4is the answer to the
e T

naturality problem.

The possibility that the electrom and guarks turn out to be

ﬂﬂltﬂ!itu obi-nts of the sBame constituents is certainly

fascinating. Wite HERA, this idea can be put to a severe test.
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Outlook for HERA II
(2001 ~ 2005+)

 Luminosity upgrade : 1 fb! in total.
( Focusing magnets inside the detectors )
 LH/RH longitudinally polarized e*/e~ beam.

Expected Cross Sections from ~1 Year
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H1 NLO-QCD Fit 2000
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FFN heavy-quark scheme
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Gluon and o, from jets

I-I

BGF': similar to c¢
}Mg with M;; > M, (i.e. higher x)
and more background —

(c)

§ 2 I NNOQCDfit  p% =200 GeV? — :
x - {xs 0.26 | «, from inclusive jet cross section
10 | 1 H1jetdata St for GTEQSM1 parton densiies
for a,(M,) = 0.1184 £ 0.0031 ; H1 150 < O < 5000 GeV?
. 022 inclusive k, algo.
; ——  CTEQSM1
- MRSTS9 02 | * olE,)
6 I -~ Botje88 o E & “;(Mz:'
4 0.16 W, =E,
. 0.14 |
2 r 0.12
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'D | i | | -] W ﬂ1 | | o
102 10" 10 10°
X E, /GeV
T ¥ I L L | I rFnia I
(H1+BCDMS) Structure Functions
G 3.5 < Q° <3000 GeV? / u=0Q
H1 - Inclusive Jet Cross Section
 spigpesgon 150 < @® < 5000 GeV® / pu =E,
ZEUS - Dijet Rate
el oo 470 < Q* < 20000 GeV® / p =Q
——1 World average
WE NEEEE FREEE (S. Bethke, J.Phys. G26 (2000) R27)
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o (M,)

Vladimir Chekelian (MPIM/ITEP), SM Physics at HERA

La Thuile, March 6, 2001 15




Charm contribution to F(x, Q?)

e’ (k) (k)

D* — Doﬂslﬂw —p Kﬂﬁslw,‘

Boson Gluon Fusion (BGF)
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Low x and Diffraction at HERA

Jets in Diffraction

H1 Ditiractive Dijets

N

[pb]  z gplz,nY)

tlt:n’t:lz“"'I
P
B
=
[ - |
Illll'lilllli'llll'l'['illl_

P
> Results from diffractive charm production - no clear picture yet

> Large model discrimination in diffractive charm

4 A AL M abs e rmes « WA

> Use diffractive parton densities and make
predictions for diffractive final states

Diffractive dijet production: < ¢

- o

| S / =8
ep — €jjXp T "

h
p & B

Zpp -~ fraction of energy of »— ("> proton remaant
system X contained within dijets

> Sensitive to changes in gluon distribution

> Large gluon component preferred

> Diffractive gluon tightly constrained by dijet
data

> Approach looks consistent with resolved /P

Ty
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M




Gelee - Krpuat . UJS*’LoF-F

H1 DATA (1994)
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