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Evidence for gluon content of photon

Theory prediction from:
| M. Dress et al., Phys. Lett. B 306 (1993) 371.

ey ‘i . S. Vlachos
Charrn production m vy collisions at LEP

DIS2001
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Open Beauty at HERA (II)

® first measurement in DIS:

| 4, H1 - Data(orel)
1Ml C beauty [ L |
mm charm + fake | _ I == charm + fake

0.15

ep — bbeX — uX' cross section in visible range:

Ovis = [39 X 8 (stat.) £ 10 (syst.) ] pb

NLO QCD: & = (11 £+ 2) pb
—————

® all measured cross sections above NLO QCD
— discrepancy theory « data further established

= now seen in ep, ¥Yp, vy and pp interactions

J. Kroseberg Open Beauty Production at HERA DIS2001 17
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helicity distribution

ZEUS

s 7EUS (prel.) 96-97
sermi—

hard — KMS
semi—hard — GRV

-0.6 -
ep —> J X
. p e
04Lz<
Sk R R Saa T S R R R
pr (GeV)
low z region
i e iivgaan REERS nadhs RALAE Lonid Rkl badlh
< ® H1 prelim,
= 130<W,, <250 GeV
‘E ----- cs
> - €0 "HOimproved" k=3
4
-
£
[-]
=
F-'-_.‘x resolved part
whk & Pre > 108V -

gl g ] el ||.I.....|..||||...|....-
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.8
F 4

r i

a) e e o
{FE}rcﬁ{-(

Y "

-

The helicity distributions_may
be sensitive to the underh« ing

production mechanism_
(singlet vs. octet)

{;“ﬁ CS cale. G..;rﬂ..x-ﬁﬂnﬁ{L

c..‘.kj er (C4Co e

colour singlet + octet
with CDF octet matrix
elements undershoots
data but shape is fine

sensitive to the
resolved singlet +
octet component
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Field & Feynman
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e isospin violation at high 2 due to a possible contribution of
Higher-T'wist terms and exclusive channels:

L
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® clear scaling violation of the Fragmentation Functions, good
agreement with theoretical models (BKK, KKP) tuned at very

high Q2.
HERMES preliminary (hydrogen)
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The diﬁe}%;::e of < P; > in the
fragmentation process suggests
the hypothesis that the internal

transverse momenta is flavour (4, d)
dependent.
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Attenuation“Ratio vs v

il Z>02
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1 st x T 'I...._ 'I
' o &__.é.--'rr,
S TR WL S
. | ..-""‘11"".- ':F +
T
N Z»>0.2
a 10 12 14 16 e o -

v (GeV)
o h (wt,K*,p) & h~(n~,K—,p): for the first time
a possible dependence on the my,.
Protons seem to be less attenuated = longer 7.

e No significant difference between 7+ and n~ =
charge-independent.

formation time is

T¢ fm/(Ge‘V-c)J
h™ 3.49 + 0.51
h~— 1.32 + 0.16
T+ 1.37 + 0.18
T 1.38 + 0.21

Submitted to Fur

. Phys. Jour. C; hep-ex/0012049

Valeria Muccifora, DIS2001




Attenuation Ratio vs p;

In the lepton nucleon scattering neither multiple
scattering of the incident particle nor interaction of its
constituents complicate the interpretation.

B | HERMES PRELIMINARY |
12 - |

| ®"N hadrons | :

L1 | ®*Kr hadrons N

| #

L L " |
0.9 - + !
i L
0.8 - " a
- .
M R
0.7
- Sys. uncertainties 3% (3.5%) “N (*Kr)
ol SRS e et gt il
10~ 10"

1 2
p2[GeVT]

The p; enhancement is similar to that observed in
- )
hadron [Lleg_l_lb 5cat’r91111g but is smaller in magnitude

The p:? enhancement supports the hypothesis of the
rescattering of either hadrons and quarks in the final
state (Cronin effect).

Valeria Muccifora, DIS2001
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~ INCLUSIVE PROMPT PHOTONS
Er > 5 GeV, 134 < W < 285 GeV PLB 472 (2000) 175

ZEUS 1906-97

!?k&gpﬂiﬁa&— at I—%E@d,(

2euf

® ZEUS

— K&Z(GRV)

8 8 10 12 14
Ef (GeV)
ZEUS 1996-97 ZEUS 1996-97

E 0 ® ZEUS :® ® ZEUS

45 F it P L — K&Z(GRV)
- 40 F === rad+res ?": 40 - LG(GRV)
Eefit] 4o o 5w - LA
E (PYTHIA 5.7) B === LG(GS)

30 F T W

2 | D e

20 £ 20

18 .., geesemeen 15

w0E | et 10

5 B asmad T Ny 5

o Bl | | 0

PYTHIA does only fairly well (HERWIG is lower).
NLO calculations an improvement.

GRYV photon structure apparently favoured.

Signs of a discrepancy?

[ =]




ZEUS: PROMPT PHOTON(G JET) in 7p

Select: photon: Er > 5 GeV, —0.7 < n < 0.9
jet: Er > 5GeV,—-1.5 <1< 1.8
0.2 < ysp < 0.7

Jet finder: KTCLUS

ZEUS
7} n.
£ o5 | *ZEUS 9697 & . (b)
o ~— rad+res+dir @ 150
> --- rad+res = - N
LU 200 ... rad Ny *
(PYTHIA 6.129) L
180 | 100
Lo NSRSl T e J,
(a) ' ik T 2R g IR
1 i L 0 i
0 025 05 075 1 0.5 0 0.5
meas Y
Xy n

Prominent peak near ., = 1 corresponding to
Direct Compton process vg — ~q.

PYTHIA OK! - differences are compatible with
LO—NLO.

Select a highly direct-enhanced sample
by requiring z7"°** > 0.9
to minimise effects of photon structure.

17




<kr> OF PARTONS IN PROTON
Use direct v + jet kinematics to determine <k, >

— Use direct-enhanced sample to
Y minimise sensitivity to resolved
P, photon
- Vary ‘intrinsic’ contribution kg in
PYTHIA.
— Fit p, distribution using series of
/ ko values
— Use PYTHIA at parton level to
incorporate parton shower effects
< kr >=1.69 % 0.18 137 GeV

5r
S [ e ZEUSy1996-97
Las [ » CDFyy
o
~ [ o E708y
4 - o WA70, UA1 yy
-@' [ *  pp (various expts., p beam) .
35 [ + puu (various expts., n beam)
3 b
25 |
5 - O
15 F ' I
T
1 - ' r+
- M ,ﬂ{%*
05 pB° 4
0 ol ) PR ST TR T \ N SR
10 10° 10°

W (GeV)
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Inclusive Double Differential Jet Cross Sections

0t (Q7, ET)

2
10°F inclusive jet cross section _ I \—
3 ® 150 < @Q* < 5000 GeV?
O ® Hi data
g w1 —— NLO CTEQ5M1
2 -==- NLO® (145,54, um“_m T
iy 10T .@H.me Breit < 50 GeV
IR DI ot HEPA
& Q?/ GeV? L
o [ ® Hr = .@%Emﬂ Breit
3 oY | o == [150...200]
o) 10 (x 200) inclusive jet cross section in DIS in the Breit frame
k- NLO ® (148,
BN CTEQSMI
== [200...300]
(x20)
os 1< <omont | s <oaar | <" <ot | oo << snan
I..&.I_mE...mes 710 20 50 7 10 20 50 7 10 20 50 7 10 20 50
(x2) E, / GeV
L g - .24
50 100
E; jetore / GOV

Ganter Grindhammer, MPI Munich

ag and x g from Jeis in DIS




DIS 2001

, Belogna.

Dijet cross sections
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L] E%?‘*'H = Well described by NLO pQCD calculations

ot o g :
® 1, = Large hadronisation corrections
Enrico Tassi
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DIS 2001, BoloEna. 1y

Azimuthal asymmetry (incl. jets)

Without an identification of quark/gluon initiated jets QCD
predicts:

dn’jdqﬁjﬁ ~ A4 Ceos2d

il ZEUS

1 TP R TRkl R R L B B Rl e B &
—Qo'—a [ NLO QCD: i
0 dP,, F — DISENT (MRST99, fe=E) ;
0.35 |- DISENT (MRST99, 1;=0Q) b
(corrected to hadron level) -
03 F i
0.25 3
02 » ZEUS (prel.) 96—-97 pn

Q%2> 125 GeV?
s '_ -0.7 < cos vy, < 0.5 1
- ET.:I'E} 8 GEU b

—2<na<1.8
0.1 -
L I Ll L L I L1 L I bl Ll l 'l L i I i I —— I LA i 2 I"

0 50 100 150 200 250 .?ﬂﬂ

® NLO shape well reproduced by the data
¢ First observation from a NC DIS jet cross section

Enrico Tassi *
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Comparison of the DATA
with NLO QCD predictions

— Comparison at hadron level

. ZEUS

‘\é E —> Parton/Hadron corr < 25 % ;
- s .
N E * ZEUS (prel.) 96—97 p
= - ]
5 1 pQCD predictions (DISENT): T
- (corrected to hadron level) g

35 B .-~ LO QCD (CTEQ4L)
1 B — NLOQCD : ]
23 i CTEQ4AS (0,=0.122) 1
- B ——> CTEQ4M (a,=0.116) 1
2 F CTEQ4A1 (a,=0.110) J
1.5 Fa?> 125Gev? ° J
- Er > 15 GeV ]
-Illlll 1 b IIIIII 1 1 .J.IIIIII L Lk i biki

-3 -2 -1

10 10 10 1

Y cut

e NLO QCD describes the data.

Oscar Gonzédlez (ZEUS Coll., UAM) DIS Workshop 27-Iv-2001
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Energy
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as(Mz) = 0.1185 + 0.0016 (stat.)”™

pQCD description

Determination of ag

using subjet multiplicities in NC DIS

- kp-cluster algorithm
in the Laboratory Frame

- mean subjet multiplicity:

< Ngpj >= §—- Ek

(nsbj

of the internal structure

Q* > 125 GeV Erju > 15 GeV —1 < nju < 2|

- ZEUS
C —)- Parton/Hadron corr < 15.%
':- pQCD predictions (DISENT):
& (corrected to hodron level)
- se LO QCD (CTEQ4L) :
C : — NLO QCD:
o % CTEQ4AS (a,=0.122) ]
E: — —>> CTEQ4M (a=0.118)
E CTEQ4A1 {:.-n.um:
 Yoa=107" 7
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{only experimental errors)
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The Di-Jet cross section and NLO calculationsl

ALEPH Preliminary

g =i S B e ety e e e e e o
%-“' 3 * Data (hadrons)
= NLO QCD (partons)
= $ = Subtracted backgrounds
10 1 Single tagged bkd. o
1 L
= ;

1
-
S

10

16 18 20
P, (GeV/c)

12 14

e NLO QCD calculations provided by M. Klasen and B, Pétter

e Theory in good agreement with data except in first bin where
calculation predicts a much higher cross section
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Di-Jet cross sections |

® Measured di-jet cross sections as a function of Xy

OPAL Preliminary
— 120 — | T T = L Fra il i ik i
= = — et TR — jet
;_1{:} S5<E;<7GeV = p S< E; <7GeV
z ' ® OPAL data §
§ 0. ®
'g ﬂ]’ F.—-EEE = - o
S 5 I
w0 *e o ¥ . PHOJET 1.10
Lo & 18 1 — GRVLO
20 &' _ : 2 — SaSID
_ (u)] LA sk AR T
Yo 02 04 06 08 1 2 5 4 45 0
X, Ingll‘.ll[xr}
M bl R ; e ey
g S0 = jet v = Jet
o 7< E} <11 GeV et 11< E; <25GeV | 1°
T 40 x :
:g - ; - -
v 30 - (© Jg 15 - (@ ;
b . o 2
1] 'i 10 — I

e Compare data with different PDF’s in PHOJET

e Data falls between LAC1 and GRV LO/SaS 1D predictions at low

Er
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Standard Model ¢ + Pf** events

E}clo..l o L“L‘LLJ\A-—_ :

ep >
@I X

%

(g T,
(¢, r)

Chs erano~

® W mostly photo-produced — low(ish) Pr
Py is measured from hadrons = PX

* Standard Model (QCD LO) o{ep - eW*X) ~ 1.2pb™" Q:-.He,t,)

¢ HERA experiments accumulated 120 pb~! /exp. - B“'"",i *Wj:ix ‘
~ 30 events already produced in each detector

DIS2001,Bologna, April 28, 2001 2
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C.Diaconu, *Events with high Py isolated lepton and missing transverse energy at H1"
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P> 126 W seard

él_‘_ PTHHH (Hl)

H1 $4-00 | Electrons Muons - cum"bined |
e+p 101.6 pb~1 |
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C.Diaconu, "Events with high Pr isclated lepton and missing transverse energy at H1"

Comparison ZEUS-H1

Hl (1016 pb~') [18/10.5 (8.2 Zom W only) High Purity/Efficiency

e*p data only for £ + PP events
H1 (115.2 pb~')  18/12.3 (9.4 from W only)
e*p data .
ZEUS (130 pb™!) ‘ 17/16.4 (4.0 Fﬂm W only) Inclusive sample
etp data * of lepton events

When the same phase space is selected @ P > 25 GeV,
same angular range (H1) and Inforced non-W rejection (ZEUS)

‘S‘au @ HI (82 pb—i(_&h) 9/1.8 (1.5)from W)
amebyns' " ZEUS (130 pb™!) 2/2.4 (2.1jfrom W)
e SM expectations are in agreement
we do expect same rate of ¢ + P SM events

e H1 sees more events at high P{
ZEUS has the acceptance to detect such events

e Statistical ﬂuctuatiun?*
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