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Christian Forssén:

o “we would like to recommend that your presentation should
aim for a target audience with diverse backgrounds. An
introduction into the particular field for the general audience
will also be appreciated by the fraction of PhD students in the
audience.”

I'll try to provide an overview of current
achievements and challenges in this field of the
ZEUS collaboration.
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The HERA Collider

@ World's only ep collider, located at DESY in Hamburg
@ |n operation from 1992-2007

e .
i ™y P Center of mass energy:
A ha 9‘20 oy Vs = 318 GeV

HERA delivered

* | epton beam longitudinally polarized
in HERA-II running period (since
2002, P = 30-40%)

* Two colliding experiments: H1 and

600 F

LEF /MEI
REF= 0

Integrated Luminosity (pb™)
8
=}
T

ZEUS w0
» 0.5 fb-1 of data collected by each w0
experiment oo b
] 200 400 GO0 B00 10l|]’l3ays1 g:;rﬂml:;il:g
e* P E, Vs D I
© —Q 820 | 301GeV » ZEUS data: £=05 fb!
E=27.6 GeV 920 | 319GeV » The data sample is dominated by 90% photoproduction, while 10% is
460 | 225GeV Deep Inelastic Scattering
575 | 252GeV
Different v's allows direct measurement HERA has a rich program on particle
of the different structure functions

contributions at a given point in phase space. pl’OdUCtiOﬂ, complementary to e*e- and PP
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ZEUS Tracking System for HERAII

s ifferent kinds off analyses have

%iﬁ’erent ideas as to which
Infeormatienrtracking should

deliver -

n somedﬂal\(ses only test whether
there'is a “good” primary vertex

= some analyses only need to know
(roughly) the primary vertex position

m a substantial set of analyses explicitly
reconstruct more complex final states

C | Ki using track parameters

Straw Tiube entral Tracking m HERA-II state-of-the-art analyses use

Tracker (S Detector (CTD) lifetime signatures = precision
- tracking (um, not cm)

-

Micro-Vertex
Detector (MVD)
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I indrical drift
Nine superlayers
(five axial -

stereo) w'ith eight
layers each

drift cells tilted by
450 with respect to
radial direction

official coordinate
resolution ~160 pum
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Track fit influences the quality of the
our analysis.

Jhy mass
PDG = 3.096 GeV
. o = | v2005a.1
IMproves b |4 | mean=3.096 GeV
mass "'“E ' ¢=0.0593 GeV
resolution of |
= KO%: by . .
faétor Of 1 '3 “1::: T T T R T T u u_vu
s J/y: by | |

factor of 1.8

Huge gain
on S/\B

mean=3.091 GeV
6=0.03216 GeV

- EEEEREIEEIE
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A

Momentum Resolution

v Better for large SL due to bigger field integral
v J/ymuon: <p>=2.1GeV/c o(p)/p=1% for SL=9
v Mass resolution 22 MeV for J/y if SL=9 for muons

o(p)/p [%]

<pp>

B

— 4 SLoO-1

. eSL3
SL5

SL7
SL9

L l L
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p [GeV/c]

Mass resolution for different CTD SL

v Select smallest outer Super Layer for two tracks
v J/y and v’ signals fitted by Gaussian + rad. tail

SL  N(QJ/vy) (M) [MeV]

8231+/-93 22.3+/-0.2
4384+/-68 27.8+/-0.4
5964+/-81 47.3+/-0.6
7704+/-109 122.4+/-1.8

w o1 w0

V.Aushev Charmed mesons at
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Selection with SL 5-9

v A(M)/M =(-0.03+/-0.01) %

= N entries = 24162
v?/ndf= 159 / 136
N, = 18843+ 144

M,,,, = 3.0960 + 0.0002

G (M, )=0.0224 +0.0002
N,./N, =0.029+0.002
Y

entries / (12.5 MeV/c?)
—
cﬂ

10°

[V == =e- e : bl
- J I [ | — ] | - l o — J* J j L | -] l ll o lIll [ ”l
2.6 2.8 3 3.2 34 3.6 3.8 a4 4.2
u*u” invariant mass [GeV/c?]
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BOTTQM MICRO VERTEX DET.ECTOR

The forward section: The barrel section: The rear section:
= 4 wheels m 30 ladders B Coollngi cI:JIpES and
m each composed of 2 m each composed of 5 manif
layers of 14 Si modules of 4 Si m Distribution of FE,
detectors detectors slow control and
= in total 112 hybrids, = in total 300 hybrids, alignment cables

50k channels >150k channels
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The ZEUS Micro Vertex Detector

ZEUS tracking

For HERA Il ZEUS was fitted with a silicon
micro vertex detector (MVD).

The MVD consists of forward and barrel
regions.

Barrel:

— 30 ladders

— 600 single sided silicon strip sensors
Forward Wheels:

— 4 wheels

— 112 trapezoidal single sided silicon strip
sensors

Back to back sensors give information in
(z, ro) for barrel tracks and (w, u) for
forward tracks.

Half Wheel Barrel module
- Since HERA |l both experiments equiped

with Silicon Vertex Detectors

+ Important for heavy flavour measurements
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The Layout of the MVD Barrel

# s T —

24 EH . X

D* vertex ﬁ‘ =

Primary vertex ' e
p

/S K N S = N
[EDU pm T ‘P 25) ) k1
1 .l - . 9‘;;\%\; \
- st (0,0

: (1,7) .
IE . N\ 10) \ .13
(2,11 (2.12)

u Major pa rt Of aZi m Utha | a_cce pta nce Covered by th ree Fig. 1: Layout of the MVD barrel. The orientation is such that the
CYII n ders Of |a dd ers (9 SIX measu rements per tra Ck) X axis point.s to the right and the Y axis points upwards. The log-

i p h %cal num.bermg scheme according to cyhn.der and. ladder nun.lber

[ ] Optl mal use Of ava |Ia ble spa ce between bea m plpe & 1s also displayed. The shaded wedges indicate azimuthal regions

that are not covered by the mner cylinder.

CTD

Micro Vertex Detector (MVD) allows detecting heavy flavor signatures!
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Cruction Chain

Coordinate reconstruction

Track pattern recognition

Track fitting

Vertex finding

Vertex fitting
Nordic meeting@FAIR
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m The typical analysis

discards tracks below
CTD SL3

In future, the
combined forward
tracking (CTD+BMVD
+EMVD4+STT) will
open up the range
below 0~20°

3 Considerable increase
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= We have plenty ofi new.data;, and a new
level of precision & seoepefi tracking

D-meson study

Nordic meeting@FAIR
Bjorkliden,Sweden V.Aushev Charmed mesons at
Mar22-26,2010 HERA 16



D+ production

> * - = Daug icles
D —>K +7n +n7x x sughter part
l... -------------------------- Secondery vertek of
Pt(D+)>3GeV i PrA:
.. _ /.
In(D+)|<1.6 g\ég E}
z : -
5Gevi<Q?<1000GeV? v 5 Primary vertex of D
> nepe -
0.02<y<0.7 .
PL(K)>0.5 ¥
Pt(rr1,112)>0.35
|n(K'“1’n2)|<1'7 !" XY Decay
CTD,_ -CTD, (K,11,112)>2 Significance 2D = ——

o XY Decaylenght

nbr,nbz(K,l1,112)>1

x2(sec.vtx.)/n.d.f.<10

significance(2D, proj.)>4
Nordic meeting@FAIR
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D+ with and without significance cut

ass spectrum ass spectrum ntries
[ m ct | M pect Entri 35185
" _ %2 I ndf 38.46/34
s @ F p0 1.869 £ 0.000
= a2 c
EZSMDMM\ S2200F p1 0.0107 + 0.0003
0 - m = +
2 F s F p2 53.99 + 1.44
S20000] - F2900E p3 6841+ 1537.3
K £1800— pd -5482 + 1624.5
- Entries 208341 -
15°°°?M/frhouf # ndf 49.93/34 01800:— pS S
L . o po 1.869 0.001 =
wono” SIQNIficance cut|x  oown=oomes 14001
C P 2.3180+04 = 8.3740403 1200
C pd -5.706e+04 + 8,852e+03 -
5000— PS5 1.0390+04 + 2.330e+03 1000
r 800/
b TR R TR R Y I R T LR 600
M(Kar) - =
400
E
200
= =
Fa20[ - P O | O W
= =1 = q.? 1.75 1.8 1.85 1.9 1.95 2 2.05 21
18] o 1 ., M(Knr)
16~ - 1 o
: i g -
raf- » 0 N(D+)=5340F144
12 = a - R
I - Mass=1869.550.3
10— F . *
. 0 : -
& : Width=10.750.3
R B L O S T IS I T
¢ : 4 & 8 Sig:ﬂlcanclz R
| S/Sqrt(S+Bg)=47
Optimal cut value: £
Significance = 4
: 1 F-P
SI(2D, proj.)=— [=— Pty
Ipl
g, P
ol prim.vix. \2 sec.vix.\2
(rt_\i(o-pmj‘ ) +(a-pmj, )
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D+ life time measurements.

Period Mass Peak width  Peak sum S/bg Ctau

03p-04p 1868.8 10.8 844 0.36 318.3 +- 31.6
05e 1868.6 10.2 2853 0.41 315.8 +- 21.2
O6e 1868.4 10.3 1402 0.41 296.8 +- 20.4
06p-07p 1869.8 11.2 3268 0.39 314.1 +- 13.9
all periods 1869.0 10.6 8219 0.39 314.1 +- 11.8

Two ways decay length calculations

Data MC comparison
Use beam spot Use reduced primary vertex

= — PDG 311.8 um

.
|||||||
cccccccccc

Chi*/ ndf = 4.6 Chi*/ ndf = 2.1

MC sample: RAPGAP 2.08/18 (num 07t3.1) ~ 295 ph™.
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Data MC comparison Data MC comparison

Significance  Chi¥/ndf=2.1 Chi? sec. vertex Chi*/ndf=1.2 Chi*/ ndf = 1.9 Eta (D+) Chi’/ ndf=4.1
[z=us] [z=us ) [zou= )
_ "N L - ..
0.2 - 0z oz —p
0.1 ad ° { 1 E
. R - ﬂ.lt .
t —— —
nﬁal-l.lal‘lﬂ_‘la_‘l‘ %,,.;...‘l....l..,é“,_‘Jn...ﬂ...“...“ “"7'"“.“"o““m““"'“'ﬂ r|', . 4'5 n e : "5
e ) swa P (De), G o N wtm (D)
Decay length  Chi’/ndf=2.7 Decay length error Chi’/ndf =0.9 Chi’/ ndf = 9.2 Y., Chi’/ ndf= 2.5
[z2us]) zous |
0.8 o4 o
u:q + = + o —-— 0.4
028 — - *
B + ﬁ°12§ { ’
L] - ot o2z - i
0. e n:; + ) - - 4 o9 * =
—— . - 1
B T T T C R T oy W Bai ‘ala alahd et ‘e b el ‘alesh ‘wlaza ‘alah b w0 . , . . . X —
Docay bamngth, cm Dacay kength arror, " 10 10" = p* ] o1 CE] [E] o4 as o8 :J'
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Data sample and cuts

06/07p GR. Nevents ~ 93 millions
06/07p D mes. MC (v02e) Nevents ~ 7 millions

Entries 8083
o malt 4322015
Prob 0.0001456

2.701e+04 = TER

I

: |'IED°,K0 > Trigger selection:

~ HFLO1
+ 130<W<280(ZUFOS) ~ HFMO1,HFM04

counts/10 MeV

PR I PR P e N Lol
1780 1800 1820 1840 1860 1880 1900 1920 1940
M[Kzz] MeV

D’ mass=1864.8+0.17 MeV ( PDG)
D" mass=1865.0+0.2 MeV D" mass=1865.5+0.4 MeV’
N(D")=2053+126 N(D"=3177+93

Coaalonoloaaloaalon o loaaloalon il
1780 1800 1820 1840 1860 1880 1900 1920 1340
M[Kxz] MeV
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D° — K27m decay channel

Dn(K:n:) Entries 767726 Dt(KJUI:)
JS00F 5000
& ZEUS (06p) g i ZEUS (06p)
00 o |
8" B — G___+ backgr Qo [ — G, , + backgr
= E mod muo_ od
Hs00- ¥ 0
o T P t
C c
glﬂ'l: 15000
Qo L o |
75001 i
e 14000
6500  N(D°) = 10324 + 380 -
C M =1862.59+ 0.48 MeV 13000 N(D') = 6607490
60001 . 92'1 +_n 3")_3 MoV L M=1867.49+ 0.87 MeV
= G = . o - e -
B L &= 8.229+ 0.685 MeV
55001 12000
5000 I
:IIII|IIII|IIII|IIII|IIII|IIII|IIII| '1000_IIII|IIII|IIII|IIII|IIII|IIII|IIII|
17 175 18 185 19 195 2 205 17 175 18 185 19 195 2 2.05
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D+ — (I)T[::

Ds->Phi1020pi decay. Ds mass h_sum ¢ MaSS 196901 + 05
0T - - (PDG 1968.5 = 0.34)
ﬁm’_ RMS 47.03
_ e Width 9.5 =05
1200 .
I it teszos 1 - Ds+ mass spectrum with wrong ®(1020)
: sﬁi?:: * peak sum-— 2455 (sideband around ®-peak)
1000 .
49814 0401 ° Slg[]/bg — O . 3 8 ST
I +  1.03 GeV< mass(D) or mass(d)
8001 S T <1.01 GeV
600 Cuts. T
: «  Pt(Ds)>2.5; |
oor » dI3 projection>80 micron; o
I « dI2>70 micron; el
e 1017<mass(®)<1024:
L | | +  dI3>170 micron;
1900 1950 2000 2050 *  P(m)>0.7;
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Dst — K+ KOs

Ds ->KK0s. Ds mass e Mass =1961.8 +1.2 MeV
S » Width=18.6 +1.4 MeV

Mo ez » peak sum= 2080 +-45
R— Cuts:

1500[ P4 1415 £ 0.136

* 504 >KO0s mass > 487 MeV;
* Ds theta>0.9;
« Ds Pt>238;
« KOs collin <0.8°;
« Kaon layout>35
e e o e dE/dx>70:

mass [Mel/

1400
1300[
4200 L

1io0f
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DO decay mode with K*(892)=

o DO SUM =1030;
O S/Bg =0.6

O DO mass=1861.7 ;
O

O

DO --> Kstar + pi+ decay. DO mass

mass shift =-3.1;
peak width=16.2 +/-1.0

o Pt(D0)>3.0;
ool O Pt(pion2)>0.5;
0 KO collin2<2.5°;

1750 1800 1850 1900 1950 2000

00 -3 Kt § it Sacay 00 mis

!:'- L f\‘
“‘5‘/\“ i AL
= Bl S \"‘Fw;
L = i-.— """""
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___________
4y

mass window
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D*t - afD°% - afatK andc.c.

D* Photoproduction

Reconstruction of D* decays

@ 3GeV < p” <15GeV,-15<” <15
o pk.pr > 05GeV, p* > 0.16 GeV, SL > 3
o mP ~1.87GeV

@ Extract number of D* from background subtraction or fitting J

A M (DATA
800

700 f, (AM) = BVAM-m~

600 A 1

500 fs (AM) = exp ——,_52‘
400 oV2n 2

300

w0 F & = (AM - mpeak) Jo
100

i ]
0514 0.145 0.15 0.155 0.16
AMI GeV
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Motivation for study excited charm and charm
strange production

Heavy-quark spectroscopy has recently undergone a
renaissance with the discovery of several new states:

Predicted: broad non-strange charged excited charm meson with JP=1+
has not yet been observed.

Predicted: radially excited charm D’ —> Dnrm and D*’ —> D*nmn, ~2.6 GeV.

Narrow resonance at 2637 MeV with D+ i+ n- reported by DELPHI,
however OPAL - no evidence.

The properties of these states challenge the theoretical
description of heavy-quark resonances. Further
measurement of excited charm and charm-strange
mesons are important!

Nordic meeting@FAIR

Bjorkliden,Sweden
Mar22-26,2010

V.Aushev Charmed mesons at
HERA
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Excited charm and charm-strange mesons

o Large charm production cross sections at
HERA allow to search for excited charm

states ", 2800
ﬁ L
Look for orbitally excited states: 12500
D1(2420)° — D*=xT JP=1% P
2400
D3(2460)° — D**x7 JP = ot I
D3(2460)° — D*xT 2.200:—
JP =17 state cannot decay to D= [
2000
D,1(2536)F — D**K?, D*K* JP =1% i
1800_— |
Search for radially excited states: 1

DY(2610)" —» D (DELPHI) J7 =177

ZEUS HERA I 1995 - 2000 (126 pb_l) DIS + PHP
Nordic meeting@FAIR
Bjorkliden,Sweden V.Aushev Chari Eur.Phys.J C60,25(2009)
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Study of the excited charm mesons
Di(2420)°, D2 *(2460)°

Di1(2420)° — D+ n—
D2%2460)° — D* 71— , D+ 7-

combining each selected D (or D+ )
candidate with an additional track,
assumed to be a pion, with a charge
opposite to that of the D»+ (or D+ )
candidate.

Nordic meeting@FAIR
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Mar22-26,2010 HERA
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Reconstruction of lowest-mass
charm mesons: D#+

D . o %15000_ N W
* ; mesons were identified 2 14000 |- B 2 oo worgorage
T E 12000 I D'—»(Kn:rrs ]
using the two decay S R
channels: el .
§ 4000 |- .ﬁ-'"" Bl
stion |- / — Gauss™ + backgr. J
D**_ H DO”S+ H (K_”+)”S+ g 0”14 T Il'.!.|15 T If.!.:“iI B
M(Knr,) - M(Kr) (GeV)
AM=M(Knr)-M(Kn), Signal: 39500
D#r — DOms+ — (K-mmia-yas+ 3707 L e
g 8000 — | | =L backgr. wrong charge —|
AM=M(Knrnnrs)-M(Krnr), Signal: 17300 5 il | 0% (kmnme,
@ 6000 .' I". N(D™) = 17300 + 210
Background-wrong charge combination. g™l HW\G‘—’”"“* ]
Yellow band - ranges used for excited charm mesons 20 |- / — Gauss™ + backgr. -
oo, ..,

M(Knrrn,) - M(Knnr) (GeV)

Nordic meeting@FAIR
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Reconstruction of lowest-mass charm mesons: D+ and D0

Dt — K atat

g
g

> T
E 25000 :-7'""""“"""-"&...”
g - MM—-,M
w20 . -1 = .
o Width (D+)=12.9 MeV;
£ i — Gauss™ + backgr. .
g 10000 ""’::kzs"“'-‘”d r:c ‘ (deteCtor reSO/UtIOn)
© N(D*) = 20430 + 510
5000 —
0 - 18 e 1?9 I — I? — GutS"
e pr (D)>2.8 GeV
in(D)|<1.6
I aaams e e e Yellow band corresponds to ranges
. f\\‘ﬁ/\ 3 used for excited charm mesons
g .
» 10000 .
-§ : ‘\M‘w\-‘. :
£ :Zz . zwsmsh _D[] — K7t
o Reflection subtracted
O 400 — Gauss™ + backgr. -
F --- background fit 4
2000 N(D%DB°) = 22110 £ 440 .
0‘1?7“ I1f8 II“?Q I.;II I2.'IIII Wldth (DO)=17I4 MeV;
M(Kn) (GeV)
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Excited charm mesons: Di1(2420)° and D242460)°

O Decay channel — D+ TT-

Aclearenhancementintherangewhere %500|||
contributions from D:(2420)° and D2#2460)° =t = ZEus2s pbr']) g
mesons are eXpected. ﬁ - w‘” Ackor. wioii chiarge; ]
— N
S a0 *HUJI w P .
€ 200 [ {“wi ]
£ 200 - _} HHHJ M 141 -
£ 150 - 5
AM + M(D*)ppe (dots) S ol N(DY/DS) = 3110 + 340 b
AM®t = M(Krmgr,) — M(Knr,) g [ P TpEuman
1111 | 11 | 1 I 1111 | 11 | 1 | 11 1 1 | 11 | 1 | ] | | 11 1
pr(D™*) > 1.35 GeV, |n(D*=)| < 1.6 1 22 23 24 25 26 27 28 29
AMet = M(Krramer,) — M(Knnnmy) M(D*i“a) =AM + M(D™)pp (GeV)
*i N *j: . :_l T 1T | T T 1T I Tl Tiinl | T T 1T | T T TT | T T 1T | T 1T | T TT |_—
pr(D*™) > 2.80 GeV, |n(D*)| < 1.6 700 — simutaneous i
600 - background fit

_— WMWH[» l iw { wide-state contributions
f

400
O Decay channel — D+ - 200 & ‘mﬂwﬂ |
A small excess around the nominal ntass 20 WM‘”H%M%
of the D2#*° meson. wre  NORE =0 ‘
0 :I 111 | L1l I L1 | L1l | | | | | | | L1

| 22 2.3 24 25 26 27 28 29
M(D*r,) = AM® + M(D*)pps (GeV)
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Di° and D2+ in four helicity bins

Used helicity angular distribution to extract
D1(2420)° and D2#2460)° yields and properties

e ZEUS (126 pb™y — simultaneous fit
B --- background fit ]

B
=]
I

|
5
——0—\I+—L_|__‘IIIIIIIIIIIIIIIII—
=}
o
]
2
M
ot
]
(]

h -helicity parameter (n=3 for pure D-wave)

o A .
I}
=]
I
|
I
|

dN/dcosa ~ 1+ hcos® a

Combinations per 4 MeV
8 8
RERE!
= i

I

Simultaneous final state D*tr, Dtm, E

. . e —— R B

fit including all Signal yields - AL 4 '{ ]

. . \T( DO C : 2

contributions N(Dy) | 3110+ 340 2/ 3 i* ;

N(D3%) | 870£170 | 690 + 160 100 - T H :

80 [ + .

| e T TR

M (D) = 24205 + 2.1(stat.) & 0.9(syst.) £ 0.2(PDG) MeV, ) i m

‘ ] _ 20 T~ 0.75<cos al -

ﬂ-ﬂDE’“DJ = 2469.1 j:3.T[St.a,t,)ﬂ:§(syst,) + 0.2(PDG) MeV. gEleceloeelereloblossTassiaaalad
22 24 286 28 22 24 26 28

Fitted masses agree with PDG M(D"*7,) = AMT + M(D")pp; (GeV)
(DY) =532+ 7233 MeV(PDG : 204 +£ 1.7 MeV)

h(DY) = 5.973Y(stat.) 5 (syst.) (CLEO: 2.74% (1)

Roughly consistent with pure D-wave (h=3) >ns at
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Excited charm mesons: Dsi+

~ @
(==}

Dsi+ —> D#+(both decay channels ) with K° —> 7+ T-
Dsi- — (D# with K=)
To extract Ds:+ yields and propertres:_fit using

simultaneously values of M(D#° K+) an
%) 1n four helicity intervals

\ « ZEUS (126 pb ™)
— simultaneous fit
--- background fit

@
=1

N(DZ,)= 100+ 13

'S
=]

w
=
[RERLHLERAR]
"‘:‘_AA_A_A 4
g

Combinationsg{per 4 MeV
B =
j T

bbb Ll

5 *d
q b’k+ f | T [ FTI E |
25 252 254 256 258 26 262 264
M(D ’Kg) = AM®™ + M(D” i M(KD)F,DG (GeV)
L e e B

N(DZ,) = 136 + 27

! it Syt

-
o o

i by

u\m\mlmlm\rh-h Ll

M (DY) = 25355704 (stat.) £ 0.10(syst.) £ 0.17(PDG) MV R N

M(DK,) = AM® + M(D°). (GeV)

final state | D*TKY DK,

Signal yields
N(D}, 100 + 13 136 + 27

Fitted Dj helicity parameter: h(Dy) = —0.74703(stat.) 005 (syst.)
Inconsistent with pure 17 D-wave (h=3)

Barely consistent with pure 17 S-wave (h=0) — Significant S-D mixing
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Branching ratios and fragmentation fractions

B w0, b —

D3Y—=DTq
Bt 20 L 0-B(stat. ) Zos(syst.) 2340.6 (PDG)
N + DK

D-j_l ~pErED o

Assuming I-spin conservation for D}, D3’ and By o+ B pog- =1 yields
fragmentation functions and strangeness suppression of excited D mesons

fle—= DY)/ fle — DY) =0.31 £0.0675

fle = DVZ]| fle = DI)%]| fle = D)%)
ZEUS [35+0470¢ ] 38407702 | 1.11+£0.16°0%
OPAL | 21+08 52+ 2.6 1.6 £0.4+0.3
ALEPH 0.94 4 0.22 £ 0.07

= Frag. fractions for excited D mesons in ep and e"e™ consistent
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Search for radially excited charm meson D~(2640)+

[o3]
(3]
o

D¥+ — D 71+ 71—

o combining each selected D+ candida
with two additional tracks with
opposite charges.

o No radially excited D#(2640) = chart
meson observed. 200

300

250

Combinations per 5 MeV

Upper limit:
f[(: s D*H—J . BD""+—>D"+71-+71-_ < 0—10/_:[ (95%| C‘L)

150

100

OPAL result: < 0.9%
D+ signal window - theoretical predictions ~ *°
solid curve - fit background ,

shaded histogram - Monte Carlo D*'* sign: 0
normalised to upper limit on top of the fit.

Nordic meeting@FAIR
Bjorkliden,Sweden V.Aushev Charmed mesons at
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- e ZEUS (126pb™)

—— background fit
-- fit interpolation

i MC signal normalised
— g

to upper limit

225 F

200 ™7

175 F
| | | |

2.59
| 1

L 4
2.69

2.6

2.8

M(D*rim) = AM® + M(D™),q (GeV)
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Summary

Sizeable production of the charm, excited charm and charm-strange
mesons was observed in ep interactions.

Measured masses of the D:e, D>#°and Dsi1+ in reasonable agreement
with the world average values. D:e width 53.2 MeV above PDG 20.4
MeV

measured D:e helicity parameter h=5.9 consistent with prediction for
pure D-wave.

Ds1+ helicity parameter h = —0.74, inconsistent with prediction for a
pure D- or S- waves. Suggests significant contributions of both waves.

Ratios of dominant branching fractions are in agreement with the
world average values.

Fraction of ¢ quarks hadronising into D:¢, D>#°or Dsi+ are consistent
with obtained in e+e-, agreement with charm fragmentation
universality;

No radially excited D+#(2640)+ meson was observed.
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