
EPS Aachen 2003 Inclusive Diffraction at H1 Paul Thompson 1 

Inclusive Diffraction at H1

Paul Thompson

B i r mi ng ham U ni v e r si t y

� D i f f r ac t i on at  H E R A

� M e asur e me nt  t e c hni q ue

� L at e st  me asur e me nt s

� E f f e c t i v e  αIP( 0 )

� Q 2 and  β d e pe nd e nc e s

� Q C D  analy si s

� S ummar y



EPS Aachen 2003 Inclusive Diffraction at H1 Paul Thompson 2 

Diffractive DIS at HERA
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Diffractive Kinematics
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Measurement at H1
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Overview of σσσσr
D ( 3 )

m ea s u rem en t s  a t  H 1

New data at Low Q2,  

New data at H i g h  Q2,  

Good agreement between 
meas u rements .  
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Factorisation of  σσσσr
D ( 3 )

QCD Hard Scattering F acto ris atio n f o r Dif f ractiv e DI S  ( Co l l ins )
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Test of R eg g e F a c tor i sa ti on
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ββββ Dependence of σσσσr
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Scaling Violations
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Comparison with inclusive DIS 

Fit R = a + b l n Q 2 ,  σ r
D / σ r ~  f l at v s  Q 2

S im il ar  Q 2 d y n am ic s ?

β⋅= IPxx
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Diffractive P arto n  Den s ities
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-x I P / R e g g e  f a c t o r i s a t i o n

-D G L A P  e v o l u t i o n

-L O  f i t :  y  <  0 . 4 5

-N L O  f i t :  F L
D  a n d  f u l l  

p r o p a g a t i o n  o f  e r r o r s
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G l u o n  d o m i n a t e d
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QCD Fit
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New Measurement at High Q2

0

0.05

0

0.05

0

0.05

0

0.05

10
-3

10
-2

10
-3

10
-2

10
-3

10
-2

10
-3

10
-2

10
-3

10
-2

x IP
 σ

rD
(3

)

β=0.1 β=0.2 β=0.4 β=0.65 β=0.9

200

Q2

[GeV2]

H1 preliminary

400

800

xIP

1600

H1 99-00 (√s=320 GeV, prel.)
H1 94-97 (√s=300 GeV, prel.)

H1 2002 σr
D NLO QCD fit (prel.)

IP only Improved statistics and 
k inematic rang e of  9 9 - 0 0  
measu rement compared 
w ith  9 4 - 9 7

- >  G ood ag reement

P rediction of  N L O  f it to 
mediu m Q 2 data

- >  G ood ag reement

S u b l eading  traj ectory   
needed at h ig h  x I P and  
l ow  β



EPS Aachen 2003 Inclusive Diffraction at H1 Paul Thompson 16 

0

0.05

0

0.05

0

0.05

0

0.05

0

0.05

0

0.05

10
2

10
3

10
2

10
3

x IP
 σ

rD
(3

)

x=0.00032 , β=0.0107

xIP = 0.03 H1 preliminary

x=0.0005 , β=0.0167

x=0.0008 , β=0.0267

x=0.0013 , β=0.0433

x=0.002 , β=0.0667

Q2 [GeV2]

x=0.0032 , β=0.1067

x=0.005 , β=0.1667

x=0.008 , β=0.2667

x=0.013 , β=0.4333

Q2 [GeV2]

x=0.02 , β=0.6667

H1 97 (√s=301 GeV, prel.)

H1 99-00 (√s=319 GeV, prel.)

H1 2002 σr
D NLO QCD fit

(√s=319 GeV, prel.)

IP only

extrapol. fit

Extrapolation of the 
fit ov er an ord er of 
m ag nitu d e in Q 2 ! ! !

- > G ood  d es c ription of 
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Summary

� New measurements from H1 at low and high Q2 

�D ata will p rov ide further c onstraints for fits and models

�αααα I P ( 0 )  in diffrac tiv e D I S  larger than soft P omeron

� NL O  QC D  fit y ields P D F s dominated b y  gluon to large ββββ

� S imilar Q2 dy namic s to inc lusiv e D I S  at medium ββββ

High P rec ision measurement of F 2
D ( 3 ) c omb ined with 

QC D  fac torisation theorem:  

tools for p QC D to p rov ide c omp lete desc rip tion of                             
diffrac tiv e final state as for inc lusiv e D I S ?


