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Virtudity of exchanged phaton (=-¢f = (k-k')?
y*p centre of mess energy W = (crHp)?
d-momentumtrander squared  t = (P-P)?

at proton vertex

Exclusve ¢ productionin DIS

e (k)
, VM (¢)

/ (K)
e

VM: ¢ (1019), p (770), J (3096))

+ pandJ/ show different behaviour
* ¢ messin between => how doesit behave?

2- 70 GeV?
35 - 145 GeV
0-0.6 (1) GeV?
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Theoretical moddsfor VM production : dipoe mode
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Dipdle picture in proton res frame:
> y_* . Cﬂ
*+ (0 scattering on the proton

+ VM isformed (after interaction)

r:transversesgpardionof O r~[z(1-2QF+m3*2 ,z=p/p,
sl dipoles (large Q7 or m;?) => pQCD

large dipdes (smdl ( for lignt VM) => soft interactions
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Theoretical moddsfor VM production

pQCD
+ |leading order: 2 gluon exchange

*o0 O [x %2 (x= QWA => ¢ OWPe
*do/dt] € b =b,= 4GeV?(cond.)
* b- congant mithW=>a ' =0 GeV~=
What isthe hard scae?
» Ryskin: Qg% = 14 (QF + M,,,> + [t])
Soft physics
* do/dt O t(WW)*at
+ q (t):ao+a 't, a =108 a'=0.25GeV?
v o W2
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Event sdection

+ 2 good qudity primary vertex tracks of opposte charges
dlow for extra primary tracks associated with e ectron
+ Hectronwith E>10 GeV in awdl measured region of detector

+ No duge with E>300MeV not associated with dectron or Kaons

[; Zeus Run 30836 Event 34184 date: 6-09-1998 time: 10:12:27 |

XY View ZR View
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Data =t

+ 9B-00€epdaa Ep =920GeV E =27.5GeV

» L =664pb"

+ ~ 4000 events in accepted kinemétic range

+ ¢ messagresswithin syseetics Fit: 1019.65GeV PDG: 1019.413+ 0.008 GeV
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Cross-s=ctions

+ Extract Born-levd, y*p cross-sections
Normaization correpondsto

» M =2m-(2m +5T o)

» BExtrapolate from [t|<0.6 GeV* to full range

* Normdization error: Lumi: 25% 0 BR (¢ -> K'K): 1%
+ Proton dissociation background (ep — epN )

f =7 % independent of Q",W, hdlicity angles increesng with [t|
+ Largest sysemdtics detector dignment for ectron position measurement



Mirodav Helbich, Columbia U. DIS2004, High Tatras

t-dependence

s do /dt~ exp(-bit)
* /|t| is Fourier conjugate of impect parameter
=>bisrdated to transverse Sze of interaction b~ 1/4 (er +r )
+» Datasuggest scaling with Q*+M °
» Decrease of bwith @ => high @ = smdll dipde sze

ZEUS ZEUS

3 — IQI2 I{Glelvlzl) T T T T T T | T T T | IZIEIlJIS |9I8-I0I0 I(F;rIEII-)I T
—Fit: c ~ exp(-b|t|)

ZEUS ¢ 98-00 (prel.)
. ZEUS $ 94 PHP
o H1$95-96
= ZEUS p 96-97 (prel.)
I . ZEUS p 94-95
a
]

N
= T
™

]

T
——

H1p 95-96
ZEUS J/y 96-00

Y
o

do (v p—0 p)ld|t| (nb/GeV?)
=

:I I 1 1 L1 1 | | I | I | | L1 1 1 | L1 1 1 | L1 1 | | L1 1 | | | | |—
0 5 10 15 20 25 30 35 40 425
Q*+M (GeV’)




Mirodav Helbich, Columbia U.

DIS2004, High Tatras

W dependence asfunction of Q°

* FAttoo ~WP - sisafunction of ¢
+ Meaaured data agree well with results from other Vector Mesons

+» Riseof swith Q+M _?* observed in gobdl VM picture

p, @: trangtion from soft to hard regime

Jip : hard dready in photo-production
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A 4
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Fittoo ~W°

W dependence asfunction of t

drelated to "Pomeron” trgectory & =4(a 1) a =a +a't
a ' extracted from\W dependence inbins of t

Data are conagent with no t-dependence of
a '=0.04+0.07 (da)

» ZEUS Iy 9B-00(DIS): o'=0.07+0.05(dat) + 0.03(sys)
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Q- dependence

» ¥ dependence for W=75 GeV
» Fit to (QF+M?)™ - data suggest that n riseswith @ (observed previoudy for p)

* P21+ 0.05(da) + 0.05(syst) for =24 - 9.2 GeV?
* F2.75+ 0.13(dtat) + 0.07(sys) for @=9.2-70 GeV?
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Helicty analyss

hadronic centre of mass

+0=0 T+ €0 ]
»y .,y -different wave functions => interactions
» Expectriseof R=0 /o _with Q?
Photo-production: o =0=>R=0
HighQ*: o dominates =>R>>1
Can e ssparcte e e
»1/N dN/dcog(® ) = 3/4 (1—I’0004 + (3I’0004-1)COSZ(9 )) of sasss system
* schanndl helicity conservation: p st frame
R=Ve r_"/(1-r ") (e~099) ZEUS

Q?=2.4GeV? 1 Q2=3.6GeV? 1 Q2=5.2GeV? 1 Q2=6.9GeV?
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Heicty analyss
+ Agreement with previous meassuremants
» Scding with QZ/I\/IV2 for dl VM observed
» Ftto R:a(QZ/MVZ)b describes datawell

a=051+ 0.07(¢a) + 0.05sys)
b=086+ 0.11(da) + 0.05sy<)
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ummary

» Gross-sections for y*p->¢ p have been measured as afunction of Q,W, cog(6 i t
+ Largeincreae in avallable gatigics => precison for ¢

+ Largeimpact on @ measurementsaswdl asfor glood VM picture
+ Data are condsent with expectations from phenomenological models



