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HERA Kinemgatic Variables
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\inematic

Analysis conducted in 8
bins of Q2

‘Lowest two Q? bins are |
divided into two bins of x o't A

*Two studies: g _—

« Means of each variable |
in each bin I

- Differential distributions P4
of each variable in each ; |
bl n | ng

Q? [GeV]

NOTE: multiple x bins at .
low Q2 e
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Approach toiNGN=f P rturbative
Calcuigtions

pQCD prediction — measured distribution
» Correction factors for non-perturbative (soft) QCD effects

Proposed theory: Use power corrections to correct for
non-perturbative effects in infrared and collinear safe
event shape variable, F:

Used to determine the
hadronization corrections

< F > < > perturbative + < F > power correction
<F> _a, 3|\/|A&(Otsﬁo) Valid for event shape means and
pow 7Q differential distributions

Power correction
sIndependent of any fragmentation assumptions

o = Universal “non-perturbative parameter”
0 — (Dokshitzer, Webber, phys. Lett. B 352(1995)451)
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B

Axis Dependent: Ty, By, T, B,

Particle andiEnergy Flow

Combination of the hard and soft scales

— /4

Thrust Broadening s

T = Z.‘ ﬁi ﬁ‘ Z‘pl X n‘ T, axis

Zi‘ m Z‘ p.\ /« xS

T, axis

Axis Independent: C, M?
C Parameter Jet Mass

3, || By[sin*(6,) o (S
2(3Ipif Y,

Sums are over all momenta in the current hemisphere of the Breit frame
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Extractiomiono

Y 0

Apply Power Corrections to Event **[
Shape Means vs. Q2 D ozt

 Measure <F> and compare to
NLO + PC

» Extract o, and ag from fits to
means

* (First group of slides)
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Apply Power Corrections to Event Shape Differential

Distributions

 Measure F and compare to NLO + Resummation + PC
» Extract o, and ag from these distributions

* Results new for this meeting
* New Event Shape

* (Second group of slides)
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Mean yronapes

ZEUS Add PC to NLO in order to
A O - A OB ] agree with data
| T of S o o] |
i - 2-parameter NLO + PC fit
0.5 "ttea. = . .
| R ]  Simultaneous fit for o
] | —— DISASTER++ & PC and (X‘O
L 005 . DISASTER++ ] .
. i ' « Each shape fit
L 57 ] separately
Y ol - ] Fits use Hessian method
005 _ [ : for statistical and
02 ] systematic errors
0 0- L L | - -
| A O ] NLO calculation using
T og- 1 9.4 i DISASTER++
0.2-— — 0.2~ —
: ZEUS 98-00 (82.2 pbl)
0.1 - 0.1 —
: 80 < Q2< 2*10% GeV?2
o 17 o 107 2¥103< x < 0.6
<Q> (GeV) <Q> (GeV)

Recall: multiple Q2 bins at low x
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Extracted parameters _ os : S
for eaCh Shape |5 : I o e 95% confidence region
- B (stat. + exp. sys. errors)
e Fitted as values 045‘_ e ZEUS (preﬁ.) ;/8-00 B
consistent to within L -
5% ) i ]
 Fitted a0z0.45 to 0.4 | _
within 10% i ]
* (excluding T,) al -
Theory errors i ]
dominate, except for y i ]
axis shapes 03 ]
S N B . |
0.11 0.115 0.12 0.125 0.13 0.135 0.14 0.145
os(M ;)
World Average
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ZEUS

l_I_ 107 L @ <Q>=21GeV ® <Q>=60 GeV
o) E I <Q>=29 GeV M <Q> =82 GeV ZEUS (prel.) 98-00
E - A <Q>=42GeV A <Q>=113 GeV,
© _ NLO +NLL + PC (fitted)
% Fo------ NLO + NLL + PC (unfitted) R g
[t
10 ¢
e
10 ¢
10
-1 i I
10 [ | I I I

0.9

Fit differential distributions
over a limited range.

 Bins for which
theoretical
calculations are
expected to be
questionable are
omitted from fit.

e Resummation is
applied with
DISRESUM.

ZEUS 98-00 (82.2 pb1)
9< Q<141 GeV
2*103<x<0.6
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ZEUS ZEUS
N
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Fit differential distributions over a limited range.

 Bins for which theoretical calculations are
expected to be questionable are omitted
from fit.

« Resummation is applied with DISRESUM.

ZEUS 98-00 (82.2 pb1)
9<Q< 141 GeV
2*103<x<0.6
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ZEUS ZEUS

[ @ <Q>=21GeV ® <Q>=60GeV ] 107 - @ <Q>=21GeV ® <Q>=60 GeV
6 L <Q>=29 GeV M <Q> =82 GeV ZEUS (prel.) 98-00 - E ZEUS (prel.) 98-00 I <Q>=29 GeV M <Q> = 82 GeV

F A <Q>=42GeV A <Q>=113GeV, A <Q>=42GeV A <Q> =113 GeV

C NLO + NLL + PC (fitted) ] NLO + NLL + PC (fitted)
S NLO + NLL + PC (unfitted) =

r ; ] s
| | ﬂ_r-_r‘—'_-_l_-—l_-_l_.i 10k

10°

[E=Y
o

UN dn/dT
N dn/dB,

10 ¢

2[ |__l_ | | | 1 1[
10 10

. | . . . 0
Fit differential distributions over a limited range.

_ _ _ _ ZEUS 98-00 (82.2 pb1)
 Bins for which theoretical calculations are

expected to be questionable are omitted 9<Q< 141 GeV
from fit. 2*103<x<0.6

« Resummation is applied with DISRESUM.
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Distributionfarameters

Fits use Hessian o 055 |
method for statistical  |= N U 9% contdence region |
and systematic errors. i o Stusmeyesso
All variables with a 0.5 -
good y? [ |
Fits are sensitive to . \ By ]
matching method. 0.45— ; ‘ o
s agrees with world ) ]
average - § -
04— ! —
o, = 0.5. i i
H1 also studies Event T - -
Shape differential 035~ ™. —
distributions [ % i
Y — . ' | —

0.11 0.115 0.12 0.125 0.13
e T o (M)
World Average
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p  proton g remnant Jet

remnant Jet

Momentum out of plane

Kout — Z,‘ ﬁl‘

Energy flow out of event plane defined by proton direction and thrust
major axis

» Sensitive to perturbative & non-perturbative contributions
* Dijet event:
« LO dijet pQCD calculation gives K ;=0

« First contribution to K, is from non-perturbative part or from NLO dijet
pPQCD calculation
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Kour 1Q

No fits performed up to
now

First comparison with
LO+NLL+PC is shown

e a,(M,) =0.118
* 0,=0.52

Waiting on generalized
resummation program

ZEUS 98-00 (82.2 pb-1)
Q2 > 100 GeV?
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SUMIINAny,

B

* Precise measurement of different event shapes

* Means, Differential Distributions, and new event shapes for jet
events

* oy extraction from Event Shapes mean and Event
Shape differential distributions are consistent

e 0,~0.45-0.5

 Need some theoretical input if we want to proceed
with the jets Event Shapes
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