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b)
NLO QCD + (1-x)α xβ,  α = 0.9, β = 6.4

NLO QCD + Peterson,  ε = 0.015

Λ5 = 200 MeV

Normalization: fitted

OPAL D*, √s = 91.2 GeV
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massless NLO (Kniehl et al.)

GRV, mc = 1.5 GeV
µR = µF/2 = ξ mT

ξ =1
ξ =1/2
ξ =2

f(c→D*) = 0.267
εc = 0.116

massive NLO
(Frixione et al.)
GRS, mc = 1.5 GeV,  µR = µF/2 = mT
f(c→D*) = 0.233 εc = 0.035
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massive NLO (Frixione et al.): GRS, µF/2 = mT

mc = 1.2 GeV, µR = 2 mT (dir) / mT/2 (res)

mc = 1.5 GeV, µR = mT

mc = 1.8 GeV, µR = mT/2 (dir) / 2mT (res)

f(c→D*) = 0.233      εc = 0.035

massless NLO (Kniehl et al.):
mc = 1.5 GeV, µR = µF/2 = mT, GRV

f(c→D*) = 0.267      εc = 0.116
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ALEPH data

NLO QCD

Massless approach (Binnewies et al.)
PDF: GRV and AFG
mc = 1.5 GeV
µR=mT/2 to 2mT

Massive approach (Frixione et al.)
PDF: GRS
Upper bound mc = 1.2 GeV, Lower bound mc = 1.8 GeV
µR=2mT for direct, and mT/2 for resolved
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Massive approach (Frixione et al.)
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Upper bound mc = 1.2 GeV, Lower bound mc = 1.8 GeV
µR=2mT for direct, and mT/2 for resolved

� 	 <(� ¬ Ã 9 '�' - � 9 > -2E " 9; a� Á � � � �#" $& A " $8E -('*� � � C > � <?%21272��­B� �
��¼ �« ��������3¶�¿��!� � ¬!� <�+Ã 9 ' ' - �&9 > -0EF" 9; a� ���@����� � -&D·�PÂ(> " / -0E:$ D89i¯ ¯ C  #" D -0EF" 9; �

���������! #" $&%('*),+�$.-0/2123546$87:9; =<?>@9BA;C&D8EF" 9; ¿



� W l < �nkw1aN B8J<4 D �5>u25O 2�"

�������	��

�������������������

� �������! "
# $&%�'!(�)+*�,-�.-0/21

/�3 # (�)+*�,
�04�6578�45

�65!5

�65

�

529:�

529 52�
;=<?>A@CBEDGFIHJHLKMONQP
RTS DVUWKR M R�XZYO[ R\S DVU N]P KR M R�XZY

X_^a`cbed�f]g
hjih PklBiP

hnmoi
h

P mpk
P mpl
P m B
P moi

� NuD D ;CB82 > 7RNuDF>�GF� O�N8D DF?=2rD D
>/D Ja?t;=7 G �

hjN G ;=J0K J<4.7_;t4E2 � G �5>8N<6<6u2 ? �

Á �?�!> -�¯ $&>§� + �£�PÂ(" $57��($&>�� $&>§�~� C > � <�%01272�!­B� �Å�!���¹ ���� G·�� ����;�

���������! #" $&%('*),+�$.-0/2123546$87:9; =<?>@9BA;C&D8EF" 9; �



�3� � � � 
���� 

� � % � � ' ( N G$GF>82 �j2 B8N G 4EJa6 " �

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

dσ
/d

p T
 (

nb
/(

G
eV

/c
))

pT (GeV/c)

D
at

a/
T

he
or

y

pT (GeV/c)

D
at

a/
T

he
or

y

pT (GeV/c)

D
at

a/
T

he
or

y

pT (GeV/c)

D
at

a/
T

he
or

y

pT (GeV/c)

D
at

a/
T

he
or

y

pT (GeV/c)

D
at

a/
T

he
or

y

� NuD D ;CB82 k! D � >u25O�2

� k·1aN B8J<4 5 6 D �5>u25O 2 � < W lnla�nJa6<?CH � 	����	� }
�
QuD 2r7

� Ã4��
 Ã 9 ' ' - �&9B> -0EF" 9; ��4���;� D59(7 E:-6$5E�-#' �{� <?%0127 �P� $8/B�T±¾¼!���« ����� ��¡��¶� �����¶;�

���������! #" $&%('*),+�$.-0/2123546$87:9; =<?>@9BA;C&D8EF" 9; �



� ����� � � � ��� � ��� �	���c
 � ��


� � N8D DF;CB82 k  D �5>u2 O�2&>�j ;CG > � Jn6 B8256 GF;=Ja6uNR? | } � g ���V� h£� G"7_4EN<O�N GF;��rN<?t? H
QR6u7<254EDF>8J J5G DM7<N G N J K�� >8Nu7_4EJ5k � ?=25s G J km�aN<6u7 sR>uJ G Jas54EJ 7 Q!� G ;=Jn6 �

� W Ja6<s�254 G Q<4/PuN GF; Bu2 �M� D �54/Q �5;=N<?<G J07<2rD �54/; P�2 � ��� N<687 � 7<N G N �
� i : 2 B8Jn? Q GF; Jn6 NR6u7 QR6<;CB8254ED NR?t;CG H J K � � D 4E2°�_Q<;=D ;CG 2 K JR4 Sa?=JaPuN<?
7RN G N N<6uNR?CH8DF;=D?� 13J G > ?=N �5q5;t6uS ;t6 O�N8D DF;CB82 k  DB�5>u25O�2 NR6u7 K JR4
��� ] ^ _�` b d � � ;t6 � < W lal �

� W lc< ) - kw1nN B8J<4�DB�5>u25O�2 ;t6 G 4EJ�7_Q!�r2 D �rJa?t?t; 6u2rN540K N!� G J<4/;97 N GF;=Ja6 ;t6
O NuD DF; Bu2 k! K 4ENRO�2lj�JR4/q��

� � O s<?=25O�2 6 G N GF; Jn6 J5K � � 2lz�2�� G D 6u2 N54 G ><4E2rDF>8Jn?=7\� q5;t6825O�N G ;@�
� Jn6uD GF4ENR;t6 G DMJa6 G ><4E2rD >uJn? 7 PY25>uN BR;=JaQ<4�� i o�< � >
� GF� GV� � � �

gc�Vs�2�� G 2�� �5; GF;t68S 6u2lj 7<N G N K 4EJaO L g�h i�k � � � �j2 B8N G 4EJn6 h�Q<6 ��� � �
K N � G JR4/;=2rD �3lnL:o � �"gf��l i
� � � � �

GV� ¥ � 35� �
��C  ��i�i��� �!> $5E�� $&>§�PÃ��!�;D&%a¯�" A(E
� ­ � <?%21272��� �
���¹ ����� �������½;�

���������! #" $&%('*),+�$.-0/2123546$87:9; =<?>@9BA;C&D8EF" 9; GV�


