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De�nition of the Event Shape Variables
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� Event shapes without reference to the boson axis as
event axis�
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� Event shapes employing jet algorithms�

Distance measures between objects� yij� and
with respect to the remnant� yir� for the factorizable
JADE algorithm

yij ��
�E�

iE
�
j ��� cos ��ij�

Q�

yir ��
�E�

i xE
�
p��� cos ��i �

Q�

and the kt algorithm

yij ��
�min�Ei

��� Ej
������ cos ��ij�

Q�

yir ��
�Ei

����� cos ��i �

Q�
�

yfJ and ykt denote the transition values
�� � ��� ����	 jets�
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Phase Space

low Q� high Q�

Lint � ��� pb�� Lint � �
�� pb��

�� � Q��GeV� � ��� ��
 � Q��GeV� � ���

���� � y � ��


Ee� 	 ��GeV Ee� 	 ��GeV

���� � �e� � ���� ��� � �e� � ����

��� � �q

E� 	 Q���

� Cut in polar angle �q of QPM quark direction
� ensure su
cient calorimeter resolution for Breit
frame transformation�

� Minimal energy cut for the current hemisphere
E� 	 Q��� not applied to the y� variables�
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Unfolded Distributions vs� NLO
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� Large discrepancies diminishing with rising Q�
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� Better description of data already at low Q�
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� Better description of data for both y� variables�

K� Rabbertz� I� Phys� Institut� RWTH Aachen 	



10
-2

10
-1

1

10

10 2

10 3

10 4

10 5

0 0.2 0.4 0.6 0.8 1

τ

1/
N

 d
n

/d
τ

H1 Preliminary

Stat. uncertainties only!

(MRSA’-115) 〈Q〉 =   7.5 GeV
〈Q〉 = 15.0 GeV
〈Q〉 = 23.6 GeV
〈Q〉 = 57.9 GeV

NLO DISENT

10
-2

10
-1

1

10

10 2

10 3

10 4

10 5

0 0.1 0.2 0.3 0.4 0.5

B

1/
N

 d
n

/d
B H1 Preliminary

Stat. uncertainties only!

(MRSA’-115)〈Q〉 =   7.5 GeV
〈Q〉 = 15.0 GeV
〈Q〉 = 23.6 GeV
〈Q〉 = 57.9 GeV

NLO DISENT

10
-2

10
-1

1

10

10 2

10 3

10 4

10 5

0 0.1 0.2 0.3 0.4 0.5

τc

1/
N

 d
n

/d
τ c

H1 Preliminary

Stat. uncertainties only!

(MRSA’-115) 〈Q〉 =   7.5 GeV
〈Q〉 = 15.0 GeV
〈Q〉 = 23.6 GeV
〈Q〉 = 57.9 GeV

NLO DISENT

10
-2

10
-1

1

10

10 2

10 3

10 4

10 5

0 0.05 0.1 0.15 0.2 0.25

ρ

1/
N

 d
n

/d
ρ

H1 Preliminary

Stat. uncertainties only!

(MRSA’-115) 〈Q〉 =   7.5 GeV
〈Q〉 = 15.0 GeV
〈Q〉 = 23.6 GeV
〈Q〉 = 57.9 GeV

NLO DISENT

Norm� di�� distributions of � � B� �C and ��
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��Qp�Fits

� Try ansatz

hF i � hF ipert� hF ipow

where

hF ipert � c��F 
s�Q� � c��F 

�
s�Q� �

Note that c��F and c��F are x dependent�

Here� power corrections are parameterized as

hF ipow �
�

Q
or hF ipow �

�

Q�
�

� expect �� � 	 � except for y� where �� � � ��
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x�Dependence of h� i in NLO

NLO DISENT
(MRSA’-115)
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Two�parameter Fits acc� to simple ��Q

Power Corrections

H� Preliminary
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h�Ci ����� ����� ��� ���
h�i ���
� ����� ��� ���
hCi ���
� ����� ��� ���
hyfJi ����� ����
 ��
 ���
hykti ����� ����� ��
 ���

� �� per dof acceptable� but large correlations 


between 
s�MZ� and ��

� Negative �t values of � for � � �C� � and C�

� x�dependent ��
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Fits �a la Dokshitzer� Webber et al�

hF ipow � aF
��
���

M

p

�
�I
Q

�p
h

p����I�� 
s�Q�� ��

��

�
ln Q

�I
� K

��
� �

p

�

�s�Q�

i

with

� aF � calculable F dependent constant
Note� Add� factor for B � ��

p

s � const��

� p� power p � � except for ykt where p � �

� ��� �M � ����� 
�loop correction �Milan factor	

� �I� infrared matching scale� �I � �GeV

� 
p����I�� universal ��	 non�pert� parameter to �t
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Fits to Means of � � B� �C and �
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Consistency Check
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� There is room for improvement� x dependent power
corrections�
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Fit to Means of yfJ �ayfJ � �����
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Fit to Means of ykt ��s�MZ� only�
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��Q �t unsatisfactory� ��par� ��Q� �t instable� but
acceptable �t for ykt without power term�
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Systematic Uncertainties
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Summary

� Substantially improved and extended analysis of event
shape means� new variables� much more data�

� � � B� �� �C� C sizably a�ected by hadronization�
yfJ and ykt exhibit small� negative hadronization
corrections�

� Simple hF ipert� ��Q or ��Q� �ts unsatisfactory

� x dependent �� � �

� Power correction �ts to Dokshitzer�Webber model
much better� 
� � ��� � ���� but uncomfortably
large spread in 
s�MZ��

� New B coe
cient works reasonably�

� Conjectured ayfJ � � coe�� excluded� ���� favoured�

� ��Q �t unsatisfact� for hykti� ��par� ��Q� �t instable�

� More work to be done for y� variables�
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