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Me~1530 MeV  yudds O+
Te<15 MeV Ks p Chiral Soliton Model predicts Exotic Baryon Anti-Decuplet
K+ Diakonov, Petrov, Polyakov (hep-ph/9703373)
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Ot — K'n exotic (S=B=+1) Seen by LEPS, SAPHIR
Mg =~ 1540M eV
Not seen by CLAS, BES, PHENIX

Ot — Kgp non-exotic Seen by DIANA, HERMES, vBC, SVD, ZEUS, ITEP
Mg = 1520 — 1540M eV
Not seen by BES, BaBar, Belle, HERA-B, CDF,
ALEPH, DELPHI, L3, SPHINX, HyperCP,
FOCUS, E690, COMPASS, COSY-TOF, H1
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Lint : T4pb~1 1996-2000, 5 < Q? < 100GeV?2, 0.1 < y < 0.6
Choose Kg for 0.475 < M_+__ < 0.515 GeV

Select proton by ionization loss probability

Look in range 1.48 < M (K% (p))< 1.70 GeV
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Similar upper limits for Kgp and K Op separately.
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H1: o(ep—eB®TX) x BR(OT—K%) < 30 —90 pb
Imitate ZEUS analysis: 20 < Q% < 100 GeV?, p(p) < 1.5 GeV

ZEUS
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H1 limit not inconsistent with ZEUS result
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NA49: M(E=7)(S = —2,I3 = —3/2) = 1862 MeV
M((EY (S = —2,I3 = +1/2) = 1864 MeV

Not seen by WASI, ALEPH,BES,HERA-B,HERMES,ZEUS
L;n:(H1) : 101pb—1 1996-2000
2 < Q2 <100GeV2, 0.05<y<0.7

Decay Chain: 2=~ - ="~ — An ™ — prn @ w
=0 S E a5 An T S prrwt

S, [ tHLD s |
S 400:_ ata + S 400:_ +H1 Data
™ - 2<Q?<100GeV? ™ - 2<Q%?<100 GeV? ¢
o : 5 N
o 300 o 300
(2] o (7))
Q - Q -
£ 2000 g 200
L C LL

100 100

0~26 128 13 132 134 136 138 0~ 128 1.3 132 134 136 138

M(A 1) [GeV] M(A 1) [GeV]

Reonance Search and Particle Production at HERA D. Hochman 6



Look in mass range M(1600-2300) MeV See =Y(1530)

ZEUS
> [ > ; ; ; .
> 120 120 S e
s t H1 Data s r ¢t H1 Data Sl ZEUS 96.00 = RE
0 - 0 L 9 80— - —
= 100 [ 2<Q?%< 100 GeV? = 100 - 2<Q2<100 GeV? | = - fho -
= - = - @ o A A b ]
% a g_ B 5 oF »M**M*”* R NWSLLM **J**+*+*+*W++*+¢*Hm,*w+*,*#
e 80f o 80 .8 BT
£ E L gk = O
W 6o W g0l 8wl kit E
- T L T S
- o H by H* RISTAIT Qnﬂ—
40 40 B il ' W
: T S
20 L so— + — E
® - i i +WM*HH“W++M+++++ ity E
4l » 4L o b 4*” J,+ H JHM it *+*,+§++*++¢+§*,,+H+ug
s : - s 1t L v —
T 0.8[ Upper limits at 95 % C.L. § 0.8 |- Upper limits at 95 % C.L. 120 . O
0.6 0.6F ol =T
0.4F 04F “r Fipg f E
o o 40— RN T { ,
02 W 0.4 ¢ o FE A Attt it
%1 1‘6 1‘8 2 2‘2 04 0" OB TTIe 17 18 19 2 21 22 23 24
: : : 2 22 2 14 16 18 2 22 24 M(Er(GeV)
MET, =) [GeV] M=%, Z'1) [GeV]
N(E"7)
H1,ZEUS: ¢ < 12 — 45%, 10 — 50% 95% CL
N (29(1530))
N (Y
T
H1,ZEUS: % < 10 — 50%, 10 — 50% 95% CL
N(29(1530))

Reonance Search and Particle Production at HERA D. Hochman 7



L;nt(ZEUS) : 120pb~1  1996-2000, Q2 > 1 GeV?
Heavy ion collisions use coalescence model for d production.
Used for d(d) production in pp, vp, eTe™ interactions.

Assume baryons uncorrelated, o = op

1 Edd?’dd . ( 1 Epdgo'p)Q
Otot dpd B2 Otot
Boy ~ —

Volume of fragmentation region emitting the particles
Central rapidity region |y| < 0.4 0.3 < ps/M < 0.7
Require > 1 track with dE/dx > 2.5 mips
Enhances fraction of events with > 1 particle with mass > M ()

Distance of Closest Approach, z Distance from Vertex cuts

Then sideband subtraction to remove beam gas events
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Masses from track momentum,energy loss with Bethe-Bloch

Entries

Entries
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N(d) = 177£17 N(d) = 5347

p(p) rate corrected for A(A) decays
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Lini(ZEUS) : 121pb~1 1996-2000, 5 < Q? < 25GeV?, 0.02 < y < 0.95

Q° > 25GeV?, 0.02 <y < 0.95

Baryon-Antibaryon Asymmetry: A= (N(A)— N(A\))/(N(A)+ N(A))
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(N(A) + N(A)/N(KY)

Baryon-to-Meson Ratio:

ZEUS

R increases with p;
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Strange-to-Charged Particle Ratio: 7T = N(KV) /Neharged
ZEUS
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Strange Suppression Factor Prefers \; = 0.22 over 0.3
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meson mass MMeV/c % N

2800 Look at D) — D**7x% D3’ — D*rT
D4 — D=K?, DYK*
2600 -
Extract charm fragmentation fractions:

2400 - f(C—>D?>,f<C—>D>2kO>,f<C—>D;|:1>

i And Branching Fractions:
2200 | B(DY—=D*r™)  B(DL—DVK)

B(D3—D*tr=)’ B(D,;—D*tKV)

o0 Using  f(c— D), f(c — D*), f(c — D)

* And Measured Ratios:
1800 - == l

J 01l2l lo 1l21 lol1l21
DV—D*tr— D0, Dt DDt r— DL —D*t KO DT —D* 0K+

R( ! D*+ )7R< - D*+ )7R( - D+ >7R< = D*+ >7R( = DO )

Heavy Quark Effective Theory(HQET): Helicity parameter,H

% ~ 1+ Hcos*a, H=3(—1) for J"'=17(2") from j =3/2 doublet

o : Angle in D** rest frame between extra 77(K") and w, (D** — D'r,)
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--- background fit
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1.9 2

M(KTtr) (GeV)

Combinations per 0.5 MeV

0.17

Combinations per 5 MeV

10000

8000

6000

4000

2000

14000

12000

10000

8000

6000

4000

2000

Full phase space; DIS 4+ vp events
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‘ T
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—L_ backgr. wrong charge —
D** {Kmmry, ]
- N N(D**) = 17300 + 210 |

0.15
M(Kmtrtmtrp) - MKy (GeV)

e ZEUS (prel.) 1995-2000

Reflection subtracted
mod

— Gauss " + backgr.
--- background fit

N(D%/D°) = 22110 + 460

- [T

7 1.8 1.9 2 21

M(KTD) (GeV)
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Signal - Wrong Charge Bkgd

N(D"), N(D%)
Gauss™®

Gauss™?

DO

from fit to

¢ 4+ Bkgd

1

4~ e:vp(—O.S:ch)

not from D** decays



Combine charged D*(D) with © of opposite charge,n,

ZEUS
\\\\‘\\\\‘\\\\‘\\\\‘\\\\

>500:\\\\\\\\\\\\‘ B
e ZEUS (prel.) 1995-2000 -

2 450 & |
<t 400 —

5.k |
300 T iy
250 —
200 ; | A i é
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M(D" 1) = AM® + M(D™),p (GeV)
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- | — simultaneous fit ]

600 — | il | --- background fit E
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500 il iy R
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300 ) |\| é
E ; h
200 HACS L4, =
C e i 4 -

100 N(D3 7Dy ) = 680 + 160 T

02.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9
M(D*M) = AM™ + M(D") . (GEV)

AM = M(Knrgr,) — M(Knmy)

pi(D*F) > 1.35GeV, |n(D**)| < 1.6

AM" = M(Krnrrrgr,) — M(Krnnm)

pi(D*F) > 2.80GeV, |n(D*)| < 1.6

Plot contains sum of K7 and Krrm D** decays

Difficult to separate D? from D;“O

AM" = M(Knrm,) — M(Knr)
pi(DF) > 2.80GeV, |n(D*)| < 1.6
From Spin-Parity D*7T only from D3’ decay
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Simultaneous fit to 4 helicity M (D**zF) histograms and M (D*7T) histogram

y? Fit to variable width relativistic Breit-Wigner function
convoluted with experimental resolution + background function

Combinations per 4 MeV
= = =
N (o)) [} o N Y
o o o o o o

N
o

140
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o
T T

ZEUS

T ‘ T T T ‘ T T T ‘ T T T
® ZEUS (prel.) 1995-2000 ——

|)| u
,H "

M,

e

} H} "‘ ' Wl

||

— simultaneous fit

--- background fit

1In high cos(a) bin almost all DY
M (DY) = 2419.8 £ 2.0705 MeV  (Prel.)
EM(D;O) = 2468.4 £3.673 MeV (Prel.)

100 —

80

60

40

20

0

B(D3"—DTr™)

;”! |cos a]<0.25 !:7 H‘ 0. 25<(005 al<05 }UF

R
I -

LY A

- H} } I H T { f i {

’} 0.5<|cos a]<0.75 | HHH ’” 0.75<|cos a|<1 W

B(D{V—D*tr-

)

M(D" 1) = AM®* + M(D™), . (GeV)

S

\D(DY) = 51.6+7.0"9 MeV  (Prel.)

AI(DY) = 43MeV (PDG)
1H(DY) =6.1+2.32% (Prel.)
?H(DSO) = —1(J" = 2% state)

D*O

D?—>D*+7r_ R 2—>D*+7T_
)7 ( D*t

D*t

D;O—>D+7T_
D+

), R( )

Extrapolated to full kinematic phase space yields:

= 2.7+ 0.8(stat.) £ 0.6(syst.) + 0.1(ext.)% (Prel.), 2.3+ 0.6 (PDGO06)
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Simultaneous fit of M(D**K"), M(D'K*) and cos(a) distributions
Gaussian (Gauss™? for M(D"K*) 4+ background unbinned liklihood fit

ZEUS
T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T

e ZEUS (prel.) 1995-2000 f AMErt = M(K777737T+7T_) — M(Kﬂ-ﬂ-s)

— simultaneous fit =

--- background fit % pt(D*j:) > 135G€V, ’77<D*j:)‘ < 1.6
N(D%)) = 100 14 E
AM = M(Krnnmgrtn™) — M(Knrnng)
| p (D) > 2.80GeV,  |n(D*)| < 1.6
£.5 252 254 256 258 26 262 264 : PlOt Contains suIin Of K and Krmm D*i decays
M(D® K9 = AM® + M(D™)ppg + M(K%)pps (GEV)
L L L L B BN NI B M<D$1> — 25353f8ﬁ‘(3tat)f882(sy3t) MeV (Prel)
B N(D;,) = 135 + 27 E ’ ’
| H(Dg) = —0.747033(stat.) )08 (syst.) (Prel.)
AMt = M(KnK*) — M(Kn)
p (DY) > 2.80GeV, |n(DY)| < 1.6

D$—>D*+KO)
D*+ )

[0}
o
1]

w B [ [e2] ~

o o o o o

T T T[T TTTTT
\

Combinations per 4 MeV
S
T ‘ TTT

+ 0
DY —D* K+>

R( DO

Extrapolated to full kinematic phase space yields:
B(DT —DKT
BEDEHDHK(); — 2.2 4 0.6(stat.) 04 (syst.) £ 0.1(ext.)% (Prel.), 1.27+0.21 (PDGO06)
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fle—= DY) (%) fle—= D)%) fle— D)%)
ZEUS 3540470402 38407798402 1140277 +0.1 (all Prel.)
CLEO 18403 1.940.3
OPAL 2.1+0.8 5.92 £ 2.6 1.6 4+0.4+0.3
ALEPH 0.94 & 0.22 4 0.07

CLEO measured smaller resonance widths,OPAL used PDG values
CLEO and OPAL used non relativistic Breit Wigner functions in their fits

Helicity Parameter, H (D)
ZEUS —0.74105 (stat.) Tt (syst.) (Prel.)
CLEO —0.23+04
Belle(prelim.) —0.70 £ 0.03
H=0= J'=1" (if pure S wave), H = -1 = J" =1~ or 27
Possible (S,D) wave mixing of D5(2536) with D3 (2460) if both are J¥ = 1"
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Summary
e H1: o(ep—eOtX) x BR(OT—K"p) <30 —90 pb

N(E"") _ _
e H1,ZEUS: N (@0(1530)) < 12 — 45%, 10 — 50% 95% CL

N(=')
N (ZY(1530))

] <
e ZEUS: R(d/d) # R(p/p)* in central region of ep DIS
e ZEUS:A = (N(A) — N(A))/(N(A) + N(A)) consistent with 0
e ZEUS:R = (N(A) + N(A))/N(KY) Data # MC at high @ ,low TR
@ ZEUS:T = N(KY)/Nepargea Favors Ag = 0.22 over 0.30
e ZEUS:Measured f(c — D?), flc— D;O), flc — Dsil)

e ZEUS:Helicity Parameter doesn’t favor a pure
JP =17, S wave, Dsil(2536) state
May be mixed with a J& = 1" Dsij(2460) state

e Above Topics to be Continued in HERA 1II analysis

e H1,ZEUS: 10 — 50%, 10 — 50% 95% CL

S—"

A
N(A
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Lini(ZEUS) : 121pb~1 1996-2000, 5 < Q? < 25GeV?2,0.02 < y < 0.95

Q% > 25GeV?2,0.02 < y < 0.95
Q* < 1GeV?2, 020 <y < 0.85

**** ; 0.6 < pr(KY,AN) < 2.5GeV
n(K2,AN)| < 1.2

For Q2 < 1 require:

\\\\\\\ L > 2 jets with B} > 5GeV, |/ < 2.4

(X over 2 highest E%et)

: jet _pjet
|,0Bs _ Xbyp e
| 2y pEe”

> 3500 [ A e e e e e
E s000 |- + ZEUS 121 pb™? | °
= 2500 ! [ ]
& |
20 - Q?>25GeV? |
w |
1500 - 0.02<y<0.95 °
1000 — —_ § °
I /\ + /\ 1 °
500 — ! ° [} | N
0000000000 Cecccecen
L L L L ‘ L L L L ‘ L L L L L L L L ‘ L ; L L ‘
105 1125 113
M(pm) (GeV)
12000 T T T T
2 °
3 00000 ° [
g 8000 o« °
E 6000 [
0
a KS [ ]
- °
°
r : ( J ... ! N
Poooooooooolﬂ‘!! B 399.0000..........:]
\\\\\\\\\ e b b e e by
47 0.5

Two Samples: x%) B

0.53 0.54
M(mtm) (GeV)

5> 0.75 (direct-enriched)

x,? B5 < 0.75 (resolved-enriched)
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Baryon-Antibaryon Asymmetry:

Q2 > 25 GeV? ZEUS

‘e ZEUS96-00

== LEPTO 0.3 3
= ARIADNE 0.3?
----- ARIADNE 0.2

Z 0.2
<

> 015

N

= o1
—~~
72 0.05
z

0.25

_ o
© b ©
SR TN

(NyNR) 7 (N +NA)

-0.05

S ¢
o

-0.15
-0.2
-0.25

Q%> 25 GeVv?
0.02<y <095

LR L LN ALY RN AL AR RRARNA

Q’ (GeV?)

(Np- N2 /(N + Ny

(Np-NR /(N + Ny

0.15 T T T

o

o
o
a

I
2

I
s
o

o
o
o

o
-

o
o
a

o
T

=
o
a

5
2

o
-
o

0.05 |-

2 2. A _ +0.5
Q? > 25GeV?: A =03+ 1.3702%

5< Q2 <25GeVi: A=1241.6191%

Q% < 1GeV?A = —0.07+0.6110%

Consistent with No Asymmetry
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N
o
5

o
e

(NA-ND) T (N, +
o

e ZEUS 121 pb™*
] Jet energy scale uncertainty

—PYTHIA

Photoproduction



Ks
o
(2]

(N, #N;) / N, 0

Ks

(N, #N3) / N, ©

(N(A) + N(A)/N(K5)

Baryon-to-Meson Ratio:

o
3

N
~

o
w

o
N}

o
[

o

<= LEPTO (0.3)
= ARIADNE (0.3) ]
...... ARIADNE (0.22)

5<Q’<25GeV?
\\‘\\\\‘\\\\7

15 2 25

LAB
P (Gev)

LAB

(NAHN7) /N

{0 S o e

Q%> 25 GeV? E
L1 ‘ L1 | \7

2 25

LAB
P (Gev)

05 |

02 F

01 F

Y

(NN /N2

(NAHN7) /N

DIS(vp) : R increases with p;

o
o

1
wn

0.2

0.1

ZEUS

oY 06

X

e ZEUS 121 pb™*
-- LEPTO (0.3)
— ARIADNE (0.3)
...... ARIADNE (0.22)
| | i Il

Q* (GeV?)

R decreases with zp;

DIS(vp) : R increases in forward n region R ~ constant in Q°

DIS: Data and Monte Carlo disagree for high Q? at low z Bj
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Baryon-to-Meson Ratio: R = (N(A)+ N(A))/N(KY)

N

0

ZEUS

(NA+ N /N2
o
[e2]

(NA+ N /N2

E X 3
09 | H4 Z oof E
F 7 ~ F 3
s = 7= 08 | =
g 1 Z g E
0.7 ® = + 07fF —
F ([ ] d ] < = ° [ I
s o 4 Z osf . E
o5 ® = o5 ® o ¢ E
04 fo E o —T
0.2; é 0.2 = é
01 f E o1 =
ob  t 1 obil o 1
1 15 2 2.5 1 0.5 0 0.5 1
LAB LAB
P (GeV) n
1 T R
0.9 é
08 3 e ZEUS 121 pb™*
) E
’ E [J Jet energy scale uncertainty
0.6 ° E
0.5 E —PYTHIA
o

4\\\\\\,;\\
°
°

0.3 ,
0.2 E Photoproduction
0.1 =
0 [T B A E
0 0.2 0.4 0.6 0.8 1
OBS
XV

vp: R increases with p; R increases in forward 7 region

vp: Data and Monte Carlo disagree, especially for resolved ~vp

~vp: R in direct-enhanced region similar to eTe~ production
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Events

Events

Transverse Polarization(P):

SRR L o R
L e ZEUS 121pb™ — Linear Fit
0 |- i —
soooiH } 4{ { i } E ;i
: o Q*>25GeV? |
A Transverse Polarization 0.02 < y < 0.95
L ‘ ‘ —]
cos6
‘ —_ T ‘
: ! { bt
50005? ; T i 1L §j
A Transverse Polarization
PSS S N N EU U SR RARTRTNN AR SR
-0.8 -0.6 -0.4 -
coso

%—dié\ge = %(1 + ozPACOSQ)

— %(1 — OJPKCOSQ)

__ Decay Asymmetry Parameter o = (.642 + 0.013

0: Angle between p (p) in A rest frame and k“"xk,

=

—2.2 442793

Polarization(%)
High 02 DIS  Low Q? DIS
~1.34+43%70  —4.0+£53"7

—8.5 £ 5.5747

Consistent With No Transverse Polarization

Reonance Search and Particle Production at HERA D. Hochman

25

P
—24+£272

—5.8 2.2



N

(0]

()

o
I

D' D* D% D** D, copiously produced
Look at DV — D**xT D3 — D*xn¥

D;tl N D*iKg, D*OK:I:

2600

meson mass MMeV/c 2 N
o
O
o

N
D
(@)
o

Extract charm fragmentation functions:

fle = DY), f(e = Di%), f(e — D)

2200 ? . .
/ From production ratios:
/ DV D*tp— DX0_ p*t = DX0_pDtr—
g / 1 2 2
2000 7 0 2 R( DT )7 R( D*t )7 R( D+ )
‘ / D;—l—>D*+KO

D5 —D*KT
R(=*pe—), R(=—5r—)

1 2 o 12  Using ZEUS measured values of:
fle— D), fle — D*), f(c — D)

Heavy Quark Effective Theory(HQET): Helicity parameter,H

AN~ 1+ Hceos’a, H=3(—1) for J” =17(2%) from j =3/2 doublet

a : Angle in D** rest frame between extra 77(K") and 7, (D** — D'r,)

1800 B | @

[
J 01 2

| |
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V

Simultaneous to fit 4 helicity M (D**77) histograms and M (D*7T) histogram

x? Fit to variable width relativistic Breit-Wigner function

Combinations per 4 Me

N B
o o

o

140
120
100

80

[
N
o

[y
N
o

[any
o
o

@
o

o2}
o

® ZEUS (prel.) 1995-2000 {

! :M‘

‘ T ‘ T T
— simultaneous fit
--- background fit

0.25<|cos a|<0.5

60 ;‘
1

I||. |
i l( W

I
Il 3
U HHH

40 F

20 ¢ 0.5<|cos a|<0.75

0.75<|cos a|<1

e
!H

1 B(D'—DTr)

2.4 2.6

28 B(D*0—>D*+ -)
M(D ) = AMet+M(D )epe (GEV)

convoluted with experimental resolution + background function

Feed downs QEUQ*O — D**rF —

D*71F + neutrals,wide D?(2430), D;"(2400) included

JIn high cos(a) bin almost all DY

M(DY) = 2419.8 + 2.0408 MeV, M(D5") = 2468.4 + 3,671
['(DY) =51.6 7.0 MeV,I(D3") = 43MeV (PDG)
H(D?) = 6.1 42320 H(D:%) = —1(JF =2* state)

Extrapolated to full kinematic phase space
D?—>D*+7r

R( 57— = 11.7 £ 1.3(stat. )P0 (syst.) o3 (ext )%

D3V—D*t

R(Z5) = 3.4 £ 0.6(stat.) i (syst.) T3 (et )%

D;OHDJFW_

R( ) = 8.6 £ 2.1(stat.)t | {(syst.) 5 (ext )%

Branching Ratio, B, (2.34+0.6 (PDGO06))

= 2.7+ 0.8(stat.) + 0.6(syst.) £ 0.1(ext.)%
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Simultaneous fit of M (D**K"), M(D'K®*) and cos(a) distributions
Gaussmn (G@mm()d for M (DOK jE) + background unbinned liklihood fit

% 80 H \ \ \
= 70 e ZEUS (prel.) 1995-2000 {
< E =
5 60 — simultaneous fit =
> 0 = --- background fit E
= 40 s N(D;,) =100 + 14 =
5 30"
S 20
8 20

10 -

0

2.5 2.52 2.54 2.56 2.58 2.6 2.62 2.64
M(D® K9 = AM® + M(D™)ppg + M(K%)pps (GEV)
F ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ \:
N(Dg,) = 135 + 27 E

0 | | | |
2.36 2.38 2.4 2.42 2.44 2.46 2.48 2.5
M(D°K") = AM® + M(D%) . (GEV)

B(D},—D*K)
B(D;—D*+KY)

AM = M(Krrgntn™) — M(Knny), po( D*F)
pi(D*¥) > 1.35GeV, In(D**)| < 1.6
AM = M(Krrrrgnn) — M(Krrnm,)

pi(D) > 2.80GeV, [n(D**)| < 1.6

Plot contains sum of K7 and Krrm D** decays
M (D) = 2535.31041 (stat. ) 103 (syst.) MeV

H(Dg) = —0.74105(stat.) T8 (syst.)

AM® = M(KrK*) — M(Kn)

p (DY) > 2.80GeV /e, |n(D°)| < 1.6

Extrapolated to full kinematic phase space

+ _ ¥ 0

R(2s Dl*):K ) = 1.7 £ 0.33(stat.) "y (syst. )0 (ext )%
T

R(Za 5) K ) = 1.9 £ 0.4(stat.) 5 (syst.) o (ext. )%

=224 0.6(stat.) 3 (syst.) £ 0.1(ext.)%, 1.27+0.21 (PDGO6)
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Simultaneous fit of M (D**K"), M(D'K®*) and cos(a) distributions
Gaussmn (G@mm()d for M (DOK jE) + background unbinned liklihood fit

% 80 H \ \ \
= 70 e ZEUS (prel.) 1995-2000 {
< E =
5 60 — simultaneous fit =
> 0 = --- background fit E
= 40 s N(D;,) =100 + 14 =
5 30"
S 20
8 20

10 -

0

2.5 2.52 2.54 2.56 2.58 2.6 2.62 2.64
M(D® K9 = AM® + M(D™)ppg + M(K%)pps (GEV)
F ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ \:
N(Dg,) = 135 + 27 E

0 | | | |
2.36 2.38 2.4 2.42 2.44 2.46 2.48 2.5
M(D°K") = AM® + M(D%) . (GEV)

B(DE —DVK*)
B(DE —D**KD)

AM = M(Krrgntn™) — M(Knny), po( D*F)
pi(D*¥) > 1.35GeV, In(D**)| < 1.6
AM = M(Krrrrgnn) — M(Krrnm,)

pi(D) > 2.80GeV, [n(D**)| < 1.6

Plot contains sum of K7 and Krrm D** decays
M (D) = 2535.31041 (stat. ) 103 (syst.) MeV

H(Dg) = —0.74105(stat.) T8 (syst.)

AM® = M(KrK*) — M(Kn)

p (DY) > 2.80GeV /e, |n(D°)| < 1.6

Extrapolated to full kinematic phase space

+ _ pxE 0

R(2s Dl:i B) = 1.7 £ 0.33(stat. Vo i(syst.) o (ext )%
+ *0

R(DSl_é)o i ) = 1.9 £ 0.4(stat.) 05 (syst.) 04 (ext. )%

=224 0.6(stat.) s (syst.) £ 0.1(ext.)%, 1.27+0.21 (PDGO6)
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e H1: o(ep—eOtX) x BR(OT—K"p) <30—90 pb
N(E="T)

o H1,ZEUS: iy < 12— 45%, 10 — 50% 95% CL
. _NE) _ _
o H1,ZEUS: =557 < 10— 50%, 10 — 50% 95% CL

e ?(d/p)in ZEUS DIS,H1 in ~p agree

e ZEUS: R(d/d) # R(p/p)? in central region of ep DIS

e ZEUS:A = (N(A) — N(A))/(N(A) + N(A)) consistent with 0

e ZEUS:R = (N(A) + N(A))/N(KY) Data,MC # high Q* ,low zp,

e ZEUS(7yp),R: MC # Data for resolved,as e"e™ in direct enriched
e ZEUS:DIS:Favors \s = 0.22 over 0.30, vp: As = 0.30 does’nt fit data
e ZEUS:A, A consistent with no transverse polarization

e ZEUS:Measured f(c — D(l)), flc — D;O), flc — Dsil)

e ZEUS:Helicity Parameter doesn’t favor J& = 1F Di(2536) state
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H1 prel. ZEUS ZEUS, Q% > 1GeV?

corrected rate 1.59 £ 0.3319 2% < 0.37% (95% C.L.) < 0.51% (95% C.L. )
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25

20

15

10

Combinations per 4 MeV

20

15

10

ZEUS

L T T T T T T T T T ‘ T T T T 7L T T T T T T T T T ‘ T T T T ]
B ® ZEUS (prel.) T — simultaneous fit
B 1995-2000 T --- background fit 7
L |cos a|<0.25 1 0.25<|cos a|<0.5 |
T | + | | + | T | + | + |

L T T T T T T T T T ‘ T T T T 7L T T T T T T T T T ‘ T T T T ]
L 0.5<|cos a|<0.75 | 0.75<|cos al<1 i
T | | | | | | | + +\ ‘ | | | | T | | | | | | | | + +\ * | | ]

25 2.6 2.5 2.6

M(D" K9) = AM™ + M(D™)pq + M(K®)pps (GEV)
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H1 prel. ZEUS ZEUS, Q% > 1GeV?
corrected rate 1.59 £ 0.3319 2% < 0.37% (95% C.L.) < 0.51% (95% C.L. )
M (DY) = 2419.8 £ 2.0198 MeV 24223413 (PDG)

M (D) = 2468.4 + 3.6 1L MeV 2461.1+21 (PDG)
[(DY) = 51.6 £ 7.0119 MeV 20.4 £ 2.1 (PDG)
H(DY))=6.1423"2% 3(JP =17 state)

M (Dy) = 2535.3%041 (stat. )02 (syst.) MeV 253524029 (PDG)
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Baryon-to-Meson Ratio vp: R = (N(A)+ N(A))/N(KY)

(NA+ N /N2

(NA+ N IN

Q? < 1GeV?, > 2 jets with E)' > 5GeV, /¢! < 2.4

[N

m—— on 1prrrrrrr T T
o9 b 1 = ok E op lprTrpTTrTIpTTTTTIT oy T T T T T
“E 1 = 7F E Z ooFE z
08 | E § 08 | E :z E a
F E F E 1 08 1
07 | o ° = + 07F E P4 E P4
F ® 3 < F [ = + 0.7 a +
0.6 = pd 0.6 L] = “E
6 | o = £ 06f ) E Z< E Z<
osfF ® E o5 ® o E < op = ~
- 3 - ] 05
04 fe E afp— Em
g E - E 04
0.3 ; E 0.3 ; E 03 :_A -
02 = 02 | = TE-
- E F E 0.2
01 E E 01 E E
bt bl il 1 01E
1 1.5 2 2.5 1 0.5 0 0.5 1 0 1 1 1 o Bl 1 1 1 1
LAB 1 15 2 25 1 0.5 0 0.5 1
PT (GeV) r]LAB LAB LAB
1 ‘ — P (GeV) n
09 i E OQ 1 LE | T T T
i 1 . Z osf 3
08 |- E e ZEUS 121 pb™ = 3 E
orfg ® = Zoosp E 1
' ? o ® E ] Jet energy scale uncertainty + o7Fh . . 3 = 4 ZEUS 121 pb
os |- ° E = kb 3 * . 3 == PYTHIA
s E E —PYTHIA ~ E 3
E E 05 -{ 3
. ? o o4 :_._. _5 Ll ETJet/ETTotaI <0.3
03 = ) 3 ce-- §§ A ETJet/ETTotaI >0.3
02 E Photoproduction 03 F E
= 3] 0.2 - f
01 = E 3 Photoproduction
5 | L | | 01 E E
o B 3
0 0.2 0.4 0.6 0.8 1 0 b1 | 1 1 |
0BS 0 02 04 06 08 1
Xy OBS
y

t
oBs _ SEffe
Y _ QyJBEbeam

T (X over 2 highest E}"), R larger for fireball enriched

OBS),

R larger for resolved (small T R also larger in heavy ion collisions

Relatively more gluons produced in fireball and heavy ion collisions
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ZEUS

o L[ —
g Y E (@ * dip (ZEUS, Q%1GeV?) -
o b ° d/p (ZEUS, Q*>1GeV?)
- > WP (HLy p) -
ERN IR ¢ $ —
P e o il boo
0 5 I I R AT RN BT —
0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7
p_/M

i
fe 2 01 R B B B B
E 15 (b) ° Plp (ZEUS, Q°>>1GeV?)
s % * dd (ZEUS, Q®>1GeV?)
L g yoo b
o5 |- * | -
003 035 04 045 05 05 06 065 07
p_/M

§

3 3
Otot dpf’l Otot dp]%

R(d/p) in ZEUS DIS,H1 in ~p agree

R(p,/p) ~1 q,g jet hadronisation

)*=R(d,/d) = R(p,/p)*

Ratio not satisfied in central region of ep DIS

satisfied at RHIC and pA fixed target expts.

Ratio ~
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