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.. The most dramatic of these [tests], that protons viewed at
ever higher resolution would appear more and more as field
energy (soft glue), was only clearly verified at HERA twenty

years later”.
http://web.mit.edu/physics/facultyandstaff/faculty_documents/wilczek_select pubs.pdf

March 25 2005 K.Tokushuku 5



Rr—1)2 DEN

| DGLAP #EATEX (Dokshitzer, Gribov, Lipatov, Altarelli, Parisi) |

dffzgz :Oczejasz(g)jdy[ (¢/7)-a(r.0)+ B, (x/7)-(».0")

9 X
\ splitting function (known from pQCD)
high-x q & g A% low-x q & glZ qq(x/y) X
ahnbd,
y

. \ "
(P (x/y) X )

y :
K (y-X) /

X
March 25 2005 K.Tokushuku 6



March 25 2005

F 1% E‘g*ﬂo)/ | TE

xDINSKTEBHEF, [FRHRITKELLS
— Bﬁ?@ﬂlﬂl lisoft sea’ JA—IM={SAH

Q2 #K%(Eél DNTZEDEZEER
(275> TLVS,

softer parton ))Z,Zif
dynamics of quarks and gluons

SULXTIFEIRILEF—DOT—2EEL
DIEMHTULVS,

DGLAPHE A 2= ££57-NLOQCD
IT—3ZEEICR{BIHETETLS,

smaller resol.

K.Tokushuku

T Q%=27GeV? |

— ZEUSNLO QCD fit

[ tot.error » BCDMS

& H196/97 E665
o ZEUS96/97 [(Ye




TSR FEST/IN— DT

ZEUS
«— 038
x 2 2
—— ZEUSNLO QCD fit Q=10 GeV
0.7 o(M2) =0.118
] tot.error
0.6
—— CTEQ6M
0.5 ——  MRST2001

04

0.3

0.2

0.1

U |

X9

@

20 -
| x=0.0001 |

—— ZEUSNLO QCD fit

tot. error (ofree)

[ tot. error (agfixed)

////I/////////////////,Illlll
/////////////”////////, =

—

x=0.01
x=0.1
anl ol n_n_n nnnnal n_n_n_nnnaal

1 10 102 10° o
2 2
Q(GeV?)

107 / 107

Note the scale factor.
Gluon dominant at low-x
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Jet Production in photoproduction

KF-BEFRIETDDTYMERIE.,
TJarAD/IN—kY

KFRADN—b2 (HEWNIRXFES)
DEELEZZDTENTE D,

2DDEESfypEDIRILF—TOTYh
ZAIELIZGE . T/ —T7EQPMTIXL. By
E*ﬁ [j:XT':Xb-_)l/j-%)o

XBJC P

lETjet Xp = 2E¥et /W%)

do/dn'® [pb]

do/dn'® [pb]

<-- QCDTI¥PDF£ME%. RTLVH I X

)[/#:_—Gg*)éo

March 25 2005

— Rir—Y2 T DN

K.Tokushuku

H1 preliminary

““““““““ frerTprTrrTr T T T T T T T T T T T T
200 51 <'Eiet 35 Gev 121 < El€t< 35 GeV
[01<y<05 105<y<09
150 | :;*
100 ¢ HlData 1
[ energy scale uncert.]
B NLO (1+8,,,,)
50 =
i - SE’)‘:} photon T Q@*<1GeV?
........ csc( PDF | incl. I‘< algo‘ | |
R
35 < E‘ el< 52 GeV 135< E‘ &< 52 GeV
15 Ol<y<05 ;05<y<09 b

. 1.5 2
q« n
Proton Photon Proton Photon

Low-y

0.5 1 1.5 2
q&ja

High-y ”e



iet\4 jet 43 i i i
(Bl < B d’o/dpdptdpst>,

(data-NLO)/NLO

=
o
&

10

0.5

-0.5

Jet Production in photoproduction

ZEUS )
c
——————— —&+ 2
T =
® ZEUS98-00 g‘;‘
[ o 1
i —— NLOQCD Q-
----LOQCD O
| ——
o
g
% 1.5
> |
=
Low-y T,
2<n¥<0and <W_> =180 GeV elP e e =y
e My wo T My W B
e+~ ‘1‘:5?::1
E jet energy scale uncertainty T O
= [///]] NLO uncertainty + _9*
E S ¥ a w1
1T b 7 L J00a0 00l TR ©
|4 V7777 7% m 7
:\ I | I | I I | \:\ I | | I I I | I 1
02 03 0.4 05 02 03 0.4 05 0.5
X X

March 25 2005

Ratio ¥ 1 <-- X5 —U 5 DN

ZEUS

® ZEUS 98-00

— NLO QCD
scaling

_ _ jet
<W..>=180 GeV/<WYp> =255GeV and -2< Ny, <0

[T TH
L] Wllllllllﬂ

jet energy scale uncertainty
[///]1 NLO uncertainty

0.3 0.4 0.5

 ypjet ST YRTIEFO TOEA

NLO-QCD (& (pptiE->T) T—42B<{HBR

K.Tokushuku

27



Jet Production in photoproduction
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0 How is the parton evolution at low-x?
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