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- Neutral / Charged
- Strangeness-suppression factor
- Vector / Total

» D mesons at HERA Il with tracking methods
» Excited charm and charm-strange mesons (PHP + DIS)

» Conclusions
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HQ production in ep collisions:
the charm physics potentiality

ragmentation (independen
factorisation theorem holds)

*Testing different hadronisation models
and fragmentation parameterisations

Resolved
Photon - _b E

*Rich D mesons spectroscopy

Charm tagged via the reconstruction of different charmed mesons: D*, D*, D, D.*...
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1998-2000 data, ~82 pb! 1.5<Q?*><1000 GeV?

Theoretical predtion from HVQDIS

Measured: differential cross sections in Q?, g ;
P+(D), n(D) and x; used to extract charm " 4 ]
fragmentation ratios and fractions VT T
Q* (GeV?)
Main theqret.ical thea?':l, E:)a Icl:aakg::ﬁ::] oennst % § 1 S ﬁ%% |(§2 pb?) D
systematics: ) = N510 5 ) 3

* PDF uncertainty = g°°d g % o i

* Fragmentation : =
models Cross sections can be N 0L ]
*m, used to extract F%, 10 ¢ I :
(see M. Turcato’s talk) i I o0 : ]
_— S 2
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Not only "old” data:

Secondary Verte

Decay Length

rimary Vertex

Beam spot

Long lived D mesons have a
displaced SV which can be
reconstructed by the MVD.
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Charm fragmentation ratios and fractions

fitted from ete- data L

» Source of large uncertainty in the 5 ., Dyt — ¢n'— K'K'n*
calculation vV | D" & Dot mKmtm
* Test different fragmentation and (A+—Kpr+ ~3c, not used)
hadronisation models i
» Ratios of the production rates for different *Photoproduction:
D mesons - information on the quarks D* > D% +c.c
production L -
Knn

 Test for the universality of charm fragm.
when compared to e*e results
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From DY D* and D, decays in DIS:
1.6 . - :
- ; 0.6 - -
1.4 HmR, - - Y * vV Yic-D):
12 + AP, ] 0.5 Y flc—D) -
N * * @ | B Wf(c—D")]
LoE E 0.4 Afc—D) ]
0.8 - .: * f(c—>A) ]
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. ] 0.2 | -
0.4 + = : * + :
"o © o ¢ - 01F A A -
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0.0 Ta 2 , ~ 0.0 —fgl 2 ,
ol 2@ a o a9 o = S
22 2 o 26 202 2
I N T N 7 I N T
R, ratio for the neutral to charged P,/ fraction of charged D meson
D meson production rates produced in a vector state / total
. 20(D;) | e
Y, strangeness j = — (~20%) in_ 9 D) & = all charmed
suppress. factor ¢ ‘(D7) +5™(D”) fc~>D) o, ‘ground state
o*(D") =direct+ (D™, D **)contr decaying weakly

(Q,Z,A_corrected)
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decays In photoproduction:
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OPAL’s points z < 0.3 not taken into account for the
normalisation (higher energy, more gluon splitting)

The fragmentation variable z computed as:

z =(E+p,)°" | (E+p,) et

+0.0139
-0.0123

"Fit: £20.0721

(default valug 0.035) v

ZEUS

Kartevelishvili:

! 1 ! 1
e ZEUS(prel.)120 pb™ - a
NLO QCD ®HAD(Kartvelishvili a=2.87) f (Z) oC Z (1 = Z)

----- NLO QCD ®HAD(Kartvelishvili o=1.2)
---------- NLO QCD ®HAD(Kartvelishvili 0=4.0)

1/cdo/dz

N
|

" Hadronisation
; correction performed
| " | binby bin with:
: L Fit a=2.87 0 :
.............. ! do_hadrons
""""" _ NLO X MC
do_|data = dO' d partons
0 | 1 | 1 | 1 | 1 O-MC
0.2 0.4 0.6 0.8 1
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Spectroscopy of D mesons

L=0
TS =0
D,,*(2536), D,,"(2573) all narrow, S
2600 --H:::ﬂk‘“—-_,__
identified as the j=3/2 doublet members I N \\“\%‘j-uﬁﬁ_x__g-
(JP =1 *, 2* respectively); 2400]- RN >
[ L) & f;:v‘: -~
New ¢, cs broad mesons recently observed, [ ’ WY T
. . o+ 2000l © | s
as well as the radially excited D _ " N
2000 . _,fff;f P
| ’/;;J_/_,f S—wave
i g ~ P orD—wave
180D D
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Aim: to measure masses, widths, fragm. fractions, helicity dependence
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-0.8

R(D;,) =-0.7477; (stat).ys (syst)
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N(D? — D*t7~) = 3030 & 340
N(D$® — D*"r~) =880 + 170
N (D3 — D*r~) = 680 & 160

M (DY) = 2419.8 & 2.0(stat.) 95 (syst.)
M (D3%) = 2468.4 & 3.6(stat.) 13 (syst.)

24223+ 1.3MeV
2461.1 = 1.6 MeV

204+ 1.7TMeV
expected for 1%, 2* .Mixture of S and D |
waves for interference with Dy, 2460 ? R(DY) = 6.1 + 2.3(stat.) 55 (syst.) HFTQ: +3

: VD) — ¢ +0.44 0.09 TeV B2535.3540.3 'V
Measured also the charm fragmentation '/ /1= 2301 Soar(stat.) Tog(syst.) MeV 122353000030 Ve
fractions:

f (e=Dy%),f (¢ D0, f (¢— Dg;"), and yP1

Performed also a search for the radial excited
(assuming isospin conservation)

D"*(2640) meson (~5¢ @DELPHI) decaying to

o L.
D*" nnt;

Consistent with e*e results NO signal detected - upper limit set on:

f(c—D™)*Br (D™ — D*'nn*) < 0.45%
(0.9% stronger than the OPAL one)
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Conclusions

 Precision competitive with other experiments
(and further enhancing with new tracking tools)

 Much more to come with the new data and full
statistics analysis
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D mesons (D%, DO, D*t Dt
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Beauty contamination ~9%
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PYTHIA(Symm. Lund + Bowler,rQ=1)

PYTHIA(Symm. Lund + Bowler,rQ=0.5)

PYTHIA(Symm. Lund)
7T

[z(1-1/z—€g/(1-2))]

(PETERSON)

Best value (y*min):

€=0.0595+£0.0078
(default value 0.05)



FFNS (Iq g evolvmg
DGLAP, Zeus NLO fitto F,,
for p PDF)

Lund string fragment.
(¢ =0.035, def. value)

Fragm fractions: the
measured ones
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* Luminosity meas.

TH.

* Fragmentation
models

.mC

* PDF uncertainty
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Signals extraction:

D,% Dg,* helicity as free parameters;

The mass values agree with the word average,
[ (D,°) above (51.6 + 7.0 VS 20.4 £1.7)...

f(e=Dy%)f (¢= D0, f (¢— Dgy"), yP1
also measured (assuming isospin
conservation); consistent with e*e  results

Performed also a search for the radial excited
D"*(2640) meson [DELPHI] decaying to D*'nn*;

no signal detected - upper limit set on:

f(c—D™)*Br (D™ — D*nn*) < 0.45%
(0.9% stronger than the OPAL one)
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AM =M (Knr) - M (KT) (GeV)

* Beauty contribution
subtraction

* signal extraction
procedures

* o(A,) estimation
* CAL energy scale
* Luminosity meas.

olep) =[50, ) o,(s)) dy

RAPGAP MC+ Heracles (1° ord. EW
correction) LO ME +LL PS (Lund);
CTEQSL (p) and GRV-LO(y) PDF

P,¥=0.617+0.038(stat) 0017 . o (syst)+0.017 (Br)
(Naive spin-counting: 0.75)

R, =1.2220.11 (stat) 0% 15 (syst) +0.03 (Br)
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