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New Results: for the First Time at Major Conference

The first HERA IT results

Polarised CC cross section

Update for the high P+ phenomena
- general search
- isolated leptons
- multi-leptons

Searches
for bosonic stop decays in Rp viol. SUSY
for events with tau leptons
for Doubly Charged Higgs Bosons
for Lepton Flavour Violation
Low Q2 and low x
F, at low Q? using ISR events

Forward jets at low x in DIS
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V. Chekelian,

Beauty
Beauty in DIS from b->ux
Beauty in yp using lifetime tagging
F,tb, F,c¢ at high Q?

Diffraction
Diffractive dijets: DIS vs. vp
Diffractive CC

Diffractive D* in DIS

Hadron production
Anti-deuteron production

A narrow anti-charmed baryon state
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Hadron production
Anti-deuteron production

A narrow anti-charmed baryon state
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Polarised NC and CC at HERA 11

INTEGRATED LUMINOSITY

[pb']

Accumulated by HI

HERAIT e'p
L =55 pb! (HV on)

Longitudinal polarisation
Pe ~ 400/0
(both positive and negative)
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Polarised e™p CC cross sections at HERA 11

Occ (PP)

| —— HI POF 2000

10

N —
HI Data ey >V
m P= 0(L=652ph")
o F=033(prelim., L=153pk)

s P=-0.40(prelim., L=21.7pb")

DESY, 10 August 2004

P, =33+2%
Oer =34.7+1.9(stat) £1.7(syst) pb

P =—40+1.5%
Oer =13.8+1.0(stat) £1.4(syst) pb

Polarisation dependence is
firmly established

Linear fit o = a+B(1+P,)
(P ==1)=-3.7+24+27pb

consistent with
- linear (1+P,) dependence
- intercept of O
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General Search for Deviations from SM at high P
consider all final states with isolated e,u,j Y.,V (P+>20 GeV, 10% S < 140°)
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» impressive overall agreement with the Standard Model predictions
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[solated leptons with P mss at HERA 11

P5 = 37 GeV, P = 44 GeV, P{ = 29 GeV

Jet, PTX

+
Feng, Neutrino, P™s
"
a +

\ —

Isol.

Lepton, P,/
€,L,T

Search for [+P1"** events at HERA ( 163 pb™)

E @ H1Data(prelim.) Ny,.,=27
[ AIISM N, =19.5+2.8
- [ signal

0 10 20 30 40 50 60 70 80

PX (GeV) e andp channels

DESY, 10 August 2004

HERAT (118 pb!)

HERA 1I (45 pb)

e u T (prel) | ¢ (prel) u (prel)
All PX 11/11.54 | 8/2.94 7/3.86 1/1.16
P.X>25GeV 5/1.76 6/1.68 3/0.84 0/0.82
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- [ signal
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PX (GeV) e andp channels
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P5 = 37 GeV, P = 44 GeV, P{ = 29 GeV

HERAT (118 pb!)

HERA [+1I (163 pb™)

e u T (prel) | ¢ (prel) u (prel)
All PX 11/11.54 | 8/2.94 18/15.4 9/4.1
P.X>25GeV | 5/1.76 6/1.68 8/2.6 6/2.5
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Events

[solated t events with missing P

Elastic t-pair production ->demonstration of the detection ability

H1 Preliminary
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; single top
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Run 248568 Event 27325 Class: 4111213151619 20242820
etp — et 7T Ti (X) TAU-PAIR CANDIDATE
ut J.;y,. vr h=hth~
- 3
n + #+
I N
01 DE @9
h— hr-i—h— h—ht h'_
-
HERA (118 pb!) HERA I+11 (163 pb)
e 1) T (prel) | e (prel) u (prel)
All P X 11/11.54 | 8294 | 5/5.81 |18/154 | 9/4.1
PX>25GeV | 5/1.76 | 6/1.68 | 0053 | 8/12.6 6/2.5
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Rp viol. SUSY: Search for Bosonic Stop Decay

4
Possible "explanations” of isolated leptons excess -
- anomalous single top production (published) v d
- Rp violating SUSY: . ™ X, |
P J e'd >t —hw b
7~ ) L A R B d
:E.. 10:_ .jePf:."‘Ss channel
- £ [inP™ channel -
o 8 [ 1iijP4™ channel Hl - 1
C <
6F
N
i
0:
-2__ L 1 | 10-
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M . [GeV]

180 200 2

0.6 cﬂl_,ﬂﬁﬁl.i
400 GeV < < 1000 GeV |
M, = 1000 GeV A
tan = 10

M =100 GeV

excess in juP ™ is not supported

by other channels S I I
s limits 180 200 220 240 260 280
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Events

Multi-leptons at HERA I+I1 (163 pb!)

HERA II

2 central leptons

202 9 < 1500 P, 1112510,5 GeV
2 or 3 leptons in the finale state

= |: Selection Data SM
S [[I[I L }' ee My =100 GeV 3 0.44 4+ 0.10
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. M eee My =100 GeV | 3 | 0.31 + 0.08
epLpl UEF =100 GeV 1 0.04 + 0.01
= ”}fﬁ =100 GeV 1 0.02 + 0.01
Multi-lepton$ with P> 100 GeV
2 leptons ‘ %-ng_ 3 leptons g 10’E 2+3 leptons
® H1 Data (prelim) 5 §§ u’j"“’g. data: |4 events
+ t 10
5 Pair Production N % g SM: 0.61+-0.11
e i 102 Ermerer=ai 107 Bt i I R R S
20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 150 13

TP, (GeV)

TP, (GeV) Il

P, (GeV) 11




Search for Doubly Charged Higgs

etp— W H"X — e N +f

Possible interpretation of multi-lepton events
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DESY, 10 August 2004 V. Chekelian, H1 Highlights 2004 12



events

Search for Lepton Flavour Violation

LA L B 7
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Beauty 1n DIS (and yp) from b->uXx

+
Q2> 2 GeV?2 Make use of the H1 silicon tracker:
27.6 GeV . . .
© b A PO, simultaneous fit to p, and §
ié L ] Data
E B o cotoh Data/NLO summary
: 2 Fey L e NLO QCD
S B E 1 i. C
220001 cycor E O ZEUS vp: 0, (iiuX) P (-0.9 <7, < 1.3; p|> 2.5 GeV)
920 GeV, > mes = L © ZEUS DIs o e b
P B "E B H1prelyp: O, UInX) pTrm@Impact Parameter
J t 1 i - ® H1prelpis: 0,5 (EJ1LX) ptrEI # Impact Parameter
e
l 3 B
rel 10 15 20 23 30
Pe p', n[GeV]
= 10 2
M %3 daidlog, xiep — ebbX — ey HT pratiminary ¥ $ %
E :‘;.. - [ ) Data
. gm — NLO QCD @ Had I =T i
B A .. 50 L. NLO QCD 1 ? QCD NLO (massive) E
B_ |
]
111 10°
Q? [GeV?]
ofe2GeVE 0l <y 0T R . .
s o e NLO is consistent both with DIS and yp data
=3 = although systematically somewhat higher
Jet X
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Inclusive Lifetime Tagging

-> jet (or HFS) gives b-direction

. N \secondary vertex

035 [ N

— 045 [

\ 2.1 Use all fracks with p;>500 MeV and hits in the silicon tracker
N

Significance distributions S2 (and S1)

- H1 Praliminary
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L SZ
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Sl :[cm'}‘

Entries per bin

significance S=0/c(0)

(0=DCA in r-¢ plane) b,c from fit of "subtracted” 51,52, .
with b,c,uds shapes glven by MC s
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[pb/GeV]

doidp ™

Beauty 1n yp using lifetime tagging

Q> ~0  dijets with py*> 11 (7) GeV and -0.88< nt<1.3

o
107 - dﬁ.fdp::"{ap-;-ahE){-;ejj){] "_-_" ::‘t:it?]ffrf:'\ls EIE 800 - ":" :;t:ztﬂ (prel.) daldx™ (ep->ebbX->ejjX)
- - Pythia res. o, va Caacade
-« Cascade i [ === NLOQCD
—— NLO QCD @ had L 80 NLOQCD® had

& <1GeV, 015« y<08

L i GeV 0152y <08
e ok g e s

B : B DEB=TMt 213
ok o i : ...........
200 |-

. | | o $
10 i - T e eeeenranan N e
& » & ) jet = 02 04 06 08 1
P, ' [GeV]

* Data are slightly above NLO, similar to b->uX results
* The difference tends to be larger for x °0s<0.85 (resolved)
« Similar conclusions for Cascade (CCFM)
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F,b° F.c¢ at high Q? using lifetime tagging

Hl PRELIMINAEY

DESY, 10 August 2004

HI1 Preliminary H1 Preliminary
S % s limina
-1 7 ¢ o R SR Sl
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B Y
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Q°=200GeV" v
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o * H1 Prelimmary £ « H1 Preliminary A
C — HI1 PDF 2000 - — HI1 PDF 2000
:Il | |||||||| | [ |||||IIE:|||||| | | L1111l | ||||||:
107 10~ 10" 1 107 10" 1
X

x bins for Q2=200, 650 GeV?
ensure that jets/tracks are within
acceptance of the silicon tracker
(extrapolation below 3%)

¢ contribution ~30%
b contribution ~3%

for Q2>150 GeV2, 0.1<y<07

{o(cc) = 431+ 59(stat) + 69(syst) pb
jo(bb) = 45+ 11(stat) + 11(syst) pb

First measurement of F,bb
- consistent with NLO
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Diffractive Final States and NLO QCD

(tests of QCD factorisation in diffraction)
diffractive NLO PDFs from F.P data -> predictions for final states

‘“’l

H1 2002 ¢ P NLO QCD Fit r
H1 preliminary E/‘I

=

E ME;\ E - [GEVZ I‘Et}MH
i g jet
N N w Zp Cfg
8%_
Xe ff P
p_A4 P

a0

e Diffractive D* in DIS
s hd ws ms 1 " 07 ud 58 o8 * Diffractive dijets (DIS, Vp)
e . Diffractive CC

(exp+theor. error)

— H12002 o0 LO QCD Fit

18
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Dittractive D* in DIS

— 1000 — 700 [
re) - o) u ® H199-00 (prel.)
Q - o -
— i — 600 — E NLO QCD (H1 fit 2002)
N 800 & < -
) - © 500 F
© 5 (=2 C
T 600 |7 2 400 F
400 - I 'g 300 i— { I
L 200 f— I
F I { 100 £
0_||||III|III|III 0:I|IIII|IIII|IIII|IIII|I
0 0.2 0.4 0.6 0.8 25 -225 -2 -1.75 -1.5
Zp log, X,
=
NLO agrees with data indicating &1
validity of the hard scattering £
factorisation theorem 3

agreement of H1 and ZEUS data

(corrected for difference in phase space)
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cross section for
2<Q?<100 GeV?, 0.05<y<0.7,
x;5<0.04, My<1.6 GeV, [t<1GeV?,
p(D*)>2 GeV, In (D*)<L.5

oy (D) =358+41£61pb

H1 DiHractive D

® Higa-oo(prel)
!- B9 NLOGQCD
i A ZEUS(rescaled)

¥

B 7 8 8

P - [GeV]



Comparison with 2-gluon approach (x,,<0.01)

Perturbative 2-gluon approach: = |
use of un-integrated gluon density ™ [

350

da/dz; [pb]

anon

250

obtained from CCFM evolution 100

to the inclusive F, data

Good agreement with data
in all distributions

DESY, 10 August 2004
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NLO QCD for Diffractive Diyjets in DIS and yp

| correl. uncert.

H1 Diffractive DIS Dijets
® H1 Preliminary H1 2002 fit (prel.)

DISENT NLO*{(1+5, )
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. 200
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NLO agrees with diffr. DIS data

DESY, 10 August 2004

supporting QCD factorisation
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doidz ** (pb)

H1 Diffractive yp Dijets

e H1 Preliminary H1 2002 fit (prel.)
' correl. uncert. FR NLO"(1+8,_,)
BAPGAP

%.1 02 03 04 05 04 07 08 n'giE'E1 %.1 02 03 04 05 08 07 08 ugiE"B1

Zip %
Commorﬁaphase space for OIS and gp
165<W <242GeV, E 1t >5(4)GeV, -1<n<2
Xp<0.04, M<1.6GeV, [t|<1GeV?
NLO is corrected for hadronisation

NLO is about 2 times higher yp data
-> breaking of factorisation in yp

for dijets in ppar: ~7 times higher
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“Rapidity Gap Survival Probability” in yp

NLO multiplied by a factor of 0.5

-> good agreement with yp data
H1 Diffractive yp Dijets
e H1 Preliminary H1 2002 fit (prel.)
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Data/NLO: DIS & yp

H1 Diffractive Dijets (prel.)
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3
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Y

Double ratio

data/NLO (yp)

data/NLO (DIS)
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-> no y (energy) dependence
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dodit/idQ?/ [ pb GeV?]

Diffractive ep CC cross section
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14 diffractive CC events fe—/
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t p 7/ p
-> differential distributions in Q?, x;, and B
24 262w I;;(QE) -> good agreement with H1 DPDF fit
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Summary

Many new results for ICHEP2004:

- analysis of HERA I data is still going on, although

in some areas the data now are essentially exploited
- the first physics results from HERA IT

polarised CC, new interesting events at high P,...
- many completely original and new topics

double signitures, new techniques, ...

Many thanks to HERA machine group and
all HI colleagues who worked hard to get these results out
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