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* hadronic final states

* heavy flavors

* energy dependence of o;,(7 p)

e diffraction

e inclusive DIS measurement (H1/ZEUS F, and PDFs)

 F, determination
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HERA Luminosity

Integrated Luminosity (pb™)
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days of running

ZE\S Colobaration

Available luminosity HI ~ HIT
(pb™)

HER E,=920 GeV e'p 125 190

ep 19 210

MER E =575 GeV e'p 8
LER E,=460 GeV e'p 14

Polarised e*, e- (P=+0.30)

HERA stopped operation on June 30, 2007
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Hadronic final states - Jets

Usually source of information about o
In CC also sensitivity to quark flavors

QPM BGF - low x QCDC - large x
CC DIS cross section in QPM:

:izg—er UQ2Z:1.+1)’ xQ]x(
Z;Zg_2ﬂ M+szal 7,(x,0°)+ IY-]x 1+P
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Inclusive jets in CC e*p
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NLO - MEPJET with ZEUS-S PDFs
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Hadronic final states - K| K,

Combinations/15 MeV
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Hunt for glueballs

All Q2 data mostly Q%<1 GeV?

e Fit M and T of 4 resonances
e Include interference for 2*
states (SU(3) symmetry)

* x2/ndf=86/97

Nfo(1710):4O5SiSZO (50)
candidate for glueball (0*)

o fit without f,x2/ndf=162/97
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Hadonic final states - K| K|

f> (1525) summary fo (1710) summary

—_—— Central p p Production ’ -— —— e'e” BES Collab. .

- e’e” experiments - —— e’e” other Collab. —t

- K-meson experiments - ——h— p p, T p experiments —sel
n— 22 PDG 2007

N - E N .
1510 1520 1530 60 80 10( 1700 1750 50 100150
mass (MeV) width (MeV) mass (MeV) width (MeV)

* f, also seen in TASSO/L3 - cannot be pure glue state
* masses lower than PDG (includes other measurements)
* widths agrees with PDG
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Heavy flavor production

Charm, beauty production )
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Heavy flavors production

b — e+jet

¢ jet
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Beauty production

NLO QCD by FMNR

= to =\ (B)? + ()22
0.5 < p < 2y

my = 4.75 GeV

4.5GeV < my < 5GeV
CTEQAM, GRV — GHO
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Latest summary

-+ BOOD> @ €«

HERA

do/dp?(ep—>ebX)
Q%<1GeV?, 0.2<y<0.8, |n°< 2

---------- NLO QCD (FMNR), u=u0/2
—— Kt fact. (LZ J2003 set 1)

H1 99-00 b jet
H1 89-00 by jet
ZEUS 96-00 by jet
ZEUS (prel) 05 b-»yu jet
ZEUS 96-97 b-»e

H1 97-00 b-»D*u

ZEUS 96-00 b->D*ut
ZEUS 96-00 bb-»uu

ZLEUS 9600b>qjet | , |

5 10 15 20 25 30
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Exclusive beauty production
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Exclusive processes

Yr(1) Wave function

/

qqp scattering

0.4
0.2
0
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Y wave function

qq laoder

a(W)=(3) (= W*)
a(Q)=n (= (Q*+M)™)
do
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W dependence of o;.(yp)

What does it mean soft?
G (=)= As“r© 4 Bs“n®"!

= A s0.0808 + Bs-0.4525

Donnachie Landshoff

Cudell et al. (after rejecting some data)

+0.012
e =0.096" 005

o (- - -
. -

...........

b “ . v e v v : o 1r\z’(cev’)
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W dependence of o;.(yp)

Minimal trigger in C/

Subtract overlays>HER
dipole - O GeV

) I v calorimeters . - < —

. exit window - PCAL P LER

460 GeV
Cleree onTwith B

ZEUS preliminary

—
e 27.5 GeV

R — OVER _ N%EE LLErR  fLER
o'er  Nevi© LHER fHER
Uncertainties: )‘ f \
+0.52% (stat.) +1.05%(sys.) +1% +3.5%
from: signal measurement LUMI tag6 (much room
to improve!)

e = 0.070 = 0.007(stat.) & 0.021(syst.) % 0.050(6mT)
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Inclusive diffraction

» Large fraction of DIS events have LRG (visible 10%)
DGLAP K
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Inclusive diffraction - selection

LPS method

Number of events

= p,/p,

Large Rapidity Gap (LRG) method
st
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Selection methods

Difference in proton dissociation
and statistics

M, method

— Slope(nondiff) - - - Const(diff) — Fit(diff+nondiff)

* D-PYT-Sang(E,. > 1 GeV)
(6.']73) SR+Rhop B Sang(My < 2.3 GeV)
' N

wn
= 3 W=200-245 GeV
g 10 2 2
FE Q" =7-10GeV
102
10 :
1 ; .;.F..n.. . ;».l!é:; “Ljs’o N |
-2 0 2 4 6 8 s 10 212
In MX (GeV")
18



Inclusive diffraction - normalisation

LPS/LRG = 0.76 +-0.01(stat)
+0.03-0.02(sys) +0.08-0.05 (norm)

- p-diss. background in LRG data:
[24 +-1(stat) +2-3(sys) +5-8(norm)]%

2.5GeV?
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- p-diss background in LRG data:
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Inclusive diffraction - comparison
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Inclusive diffraction in DIS soft vs hard

Inclusive ai??mc’rion In BIS comes out To be a so?’r pRenomenon, even

at large Q?
ZEUS
* LPS/LRG Regge fit .| .. oo e o .
* W-dep. of o® | % ” % 1 Cuydell et al.
r.---,---*-!+—++*—-;*—-4+ﬁ---ﬁ ----- L “ -------- :
1.05 |- T ? | + -
il 1 zEUS(prel.)

Q? (GeV?)
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F,and PDFs - HERA I H1/ZEUS combined

H1 and ZEUS Combined PDF Fit
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F,and PDFs - HERA I H1/ZEUS combined

Systematic uncertainty greatly reduced

Note in published PDFs H1 has alphas .
variation included in model error, ZEUS When dGTCl Comb'ned
, does not. H1 and ZEUS Combined PDF Fit
“ ? 2 : 1 Wx
Q =10 GeV Ql - 10 Ge\rx "'
' ZEUSJETS Fit | 5‘
08 - S . - . HERACTPDF (prel) ‘
™. - exp. uncert, |
HI1 PDF 2000 model uncert, 1
05 - exp. uncert, ' e | &
B total uncert, b ‘8
L
04 xg (= 0.05) 04 42
|5
F
u 1 -
P
o- ° =
' 10’ 0’ 0’ 1

- -3 o
w0 10’ - !
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F,and PDFs - HERA I H1/ZEUS combined

H1 and ZEUS Combined PDF Fit H1 and ZEUS Combined PDF Fit
(- 1r ) . > 1 S (- 1 1
1210 GeV? ) :
® Q'=10Ge é " Q= 10 GeV* é
< <
0s ——— HERA I PDF fit (prel.) 08 ——— HERA I PDF fit (prel.)

.cmoc.m

Bl visTwos

HERA Structure Functions Working Group
HERA Structure Functions Working Group

0 10’ 10° 10! 1 ! 10’ 10° 10! 1
X X

Note MSTWOS is as yet
unpublished - a prerelease

7/04/08 DISO08
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F,and PDFs - HERA I H1/ZEUS combined

HI and ZEUS Combined PDF Fit

» l - .- ceree . cem—— e — » l pe I — e ————e— w— —
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HERA Structure Function Working Group
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HI and ZEUS Combined PDF Fit
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High Q? - a taste of future

Electroweak couplings of light quarks (using e- )

>

Light quark couplings to Z

>

Global QCD fit

ZEUS 1994-2006: e-

ZEUS
1| 12 ® ZEUS 94-06 (prel.)e’p
g1 ™ Lecauange] 77 A2 = (0.62 10"°cm)?
2 UL S s B A2 = (0.8 10"%cm)’
z“ 04
Z | m y
10 0
N ......,.....‘..‘.....m:g:;;;‘-;-;_v_:::::.'.'?llf::::}::':,_
Quark Radius Limits {prel.)
10’ 1 2

R, < 0.62-10716 cm
7/04/08
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ZEUS-pol-v -vsa,-a,PDF (prel.)

T

,Illllllllllllll

ZEUS-pol-v -v.-a,-a,PDF (prel.)

IllllTlT

T

ZEUS limit on quark R <0.62 10-1¢ cm

LEP limit on electron R <0.28 10-16 cm

DISO08

— WEE total uncert. — WM total uncert. —
r uncorr. uncert. i uncorr. uncert.
- W H1 prel. (HERA I|+Il 94-05) ~ W H1 prel. (HERA I+l 94-05)
- - 0.5 \ =
C - 0 B
N \ - 05— ]
N * SM ) * SM
L — CDF B - CDF
- 68%CL — LEP . 68% CL — LEP .
f— — -1 - p—
Coa Lol | T R . | AR RN R L]
1 -05 0 0.5 1 1 -05 0 0.5 1
a, a,
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F, - measurement principle

Y, =14+ (1-9°)

2
5(z, Q%) = Fy(z,Q?) — L Fy(z,Q?)

1(z, Q% y1) — 52z, Q% y2)
Fr(z,Q%) = 37\ : L
r( ) y3/Yor —y2/Yis

Sensitivity to F| requires highy
Low 5 = E 460 GeV *Challenge - high y means low electron
Medium s - E =575 GeV | not energy and large background from yp
r‘epor‘red here *Need additional tools
- use CTD/MVD hit information
- use 6mT to normalise yp

High s - E =920 GeV
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F, - control plots

Events

Events

7/04/08
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Reduced cross section as a function of x,Q?

2

5(2,Q%) = Fo(z,Q*) - - Fi(z, @)

e

7/04/08

ZEUS

DISO08
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Reduced cross section as a function of x,Q?

6((L‘, QZ) = F’Z(w: Qz) = Yz Qz) ZEUS

| T

W [ @=24GeV?| . Q=322GeV | . Q=45GeV’
s T & T
[ ~ AR .,
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- o 4 LN 4 .
N 0‘. o,
" LN 4 . L N
.
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i e
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Reduced cross section as a function of x,Q?

Yy
W [ @=24Gev?| -

5((1,‘, Qz) = FZ(:D: QZ) - y2 FL("Bv Q2) ZEUS

Q’=32 GeV?

Q’=45GeV?

ZEUS (prel.)
* \[§ = 225 GeV (14.0pb™)
1 * =318 GeV (32.8pb™) |

S A e Bare e
[ Q%= 60 GeV? . Q=80 GeV? " Q=110 GeV?
1;—
| ()
[ | |zEUS-JETS
[ ... ZEUS-JETS (F, =0)
0' NPT BT B MEPEPITTTT EESEETrTTr SR S . NPT P
10° 10?2 102 102 102 102
X
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FL
P
ZEUS

B | Q%= 24Gev? | Q= 32 GeV? Q*= 45 GeV?

-« ZEUS (prel)  1\5=225GeV (14.0pb™)-
— ZEUS-JETS N5 =318 GeV (32.8pb™) |

=
1
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Summary

Those are exciting times

Many more results and many more details
will be presented in the parallel sessions
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