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D p* production: Boson-Gluon-Fusion

Dominant process for charm- Kinematic at \/s ~ 320 GeV':
production in ep -scattering: ® Photon Virtuality:
Q?=—¢* = —(k— k)
Q? < 2: Photoproduction
Q? > 5: Deep Inelastic Scattering

° Inelasticity: Yy = Z—g

® Mass of hadronic system:
W2 = (q+ PP = yos— @

D* via Fragmentation:

* Pseudorapidity: 1 = Intan (%)
® Transverse momentum: p:

--> hard scale allows pQCD: m. > Agep

--> sensitive to the gluon density
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@ D* Production: theory models
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e charm is massive in BGF

NLO (a _*) calculations:
- Fixed Flavor number scheme

(DGLAP) - radiative events from Heracles » charm produced in hard subprocess
PYTHIA:  * only charm: massive in BGF ‘massive inBGF
(DGLAP) - all flavors: massless in BGF * outgoing particles: cc-pair + 1 light parton
FMNR: - with Peterson fragmentation
CASCADE: ° charm is massive in BGF
(CCFM) - only gluons in proton HVODIS: - with Kartvelishvili fragmentation
-->DIS: RAPGAP (direct), CASCADE, HVQDIS

--> Photoproduction: PYTHIA (direct+resolved+excitation), CASCADE, FMNR
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@D Event selection: Q¥>5

D* reconstructed in golden decay channel: D** — DVr% —— (KTg$)rs

n > 0: forward n < 0: backward

* scattered electron in

backward calorimeter

> three charged tracks in
central tracking detector

* high multiplicity events

Trigger: DIS case

- scattered electron in
backward Calorimeter
- tracks
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@D Event selection: Q<2

D* reconstructed in golden decay channel: D** — Dowiow — (K Tr i)ﬂ ;%OUJ

n > 0: forward n < 0: backward

> three charged tracks in
central tracking detector
* high multiplicity events

Jl{
Trigger: DIS case Tri;ger': (untagged) Photoproduction case:
* scattered electron in - ho scattered electron
backward Calorimeter - D* reconstructed at trigger level using the
* fracks H1 Fast Track Trigger
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@ Event selection: photoprod.

D* in photoproduction: .y 0, + 4yt
- *. H1 Preliminary ’ decaY' D™= — D Tslow — (K:Fﬂ_ )Wslow

| HERAlFastTrack Trigger | @ higher resolution in mass difference:
dM = M(Kmt )-M(KT)
e s gelect events by mass difference dM

w
[=}
[=}
Qo

Entries / 0.5 MeV
S
8
T

1000 [~

Q% < 2 GeV?
100 < W, < 285 GeV

L4 p (D) > 1.8 GeV
[n(d*)] < 1.5

0 .l ) ] L | L
0.1 0.15 0.16 0.17

M(K n ) - M(K n)[GeV]

Photoproduction sample (£ = 93 pb™): JJW 1R

* ~8500 D* mesons: 8x HERALI statistic

® increased phase space - HERA1 used Track fit for up 0 48 oomie
electron tagger for measurement precise 3D tracks
(limited W-acceptance)

® Total systematic error: ~ 11% Track based final states & |y,
particle identification |l

12 wire layers grouped in
four trigger layers

Level 1

Hit digitization and
coarse 2D tracks
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@ Event selection: DIS

*in DIS
= reliminar %=+ 0 + —+ +
% L " TERPA:IM-OTY ? d@CC(y D — D Slow (K n )Wslow
S 000 .o L o eharge K * higher resolution in mass difference:
2 i dM = M(Kmt )-M(KT)
(W] L

* select events by mass difference dM

2000 — 5 < Q% < 100 GeV?
- 002 <y=<0.7

In (D) < 1.5

p, (D) > 1.5 GeV

I 0.14 0.15 0.16 0.17
M(Knr) - M(Kn) [GeV]

DIS sample (£ = 347 pb™): Changes to previous analysis:
@ ~21000 D* mesons: 10x HERAL1 statistic ® reconstruction method changed to
° Get smallest systematic error possible electron--method
® Total systematic error: ~ 9% * allows lower y of 0.02
® Born-level cross sections by correcting °® decreased systematic

for radiative effects uncertainty, especially in n(D*) >

0
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@ D* selection: visible range

DIS analysis: Photoproduction analysis:
Q? : 5 - 100 GeV? Q? : < 2 GeV?
y : 0.02 -0.70 y : 0.10 - 0.80 (100 <« W, < 250)
p.(D*) :>15GeV p,(D*) :>18GeV
In(D*)| : <15 In(D*)| : <15
D* cuts: p.(K)>0.3 GeV D* cuts: p.(K)>0.5 GeV
p.. () > 0.3 GeV p.(m)>0.3 GeV
p.(m,  )>0.12 GeV p.(, )>0.12 GeV
p.(K)+p_(m)>2 GeV p.(K)+p_(m)>22 GeV
IM(D?)| < 0.080 GeV IM(D?)| < 0.080 GeV
/ Correction due to reflections -
- Npe - (1= 1) applied for both analysis (4%)
“tot _ =

L-B(D* — Kfgow) - € - (1 — 07ad) < Correction due to radiative effects -

Contribution due to b-quarks is not subtracted ! applied for DIS andlysis (~27%)
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@D cross sections: kin. variables

DIS: * Q°
oy - Q@

Photoproduction: «W

VP
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@D cross sections: kin. variables

D*in DIS
3 o L H1Preliminary 7 e ortassm --> reasonable description for all MC
g = HERAII RAPGAP (CTEQ6II) . .
R = CASCADE (A0) --> normalization for RAPGAP
S I (CTEQ65m) is of f (not expected to fit)
<10 =
[a -
Q L
oL For shape comparison the ratio:
Q< 002<y<0T
S£10% & nO9[<15
E Py (D*) = 1.5 GeV _ C{IEC {fﬂ.ca?r_‘.
o 12 - | IMc scaled by cfgtﬁ::__js.-’of;gi__is | — R . J'/ gt-‘.ﬁlf, Uis ady
. L data dogdata
1 I i J‘/gt-‘_?f.l"iﬁ dY
0.8 |
I I T 1 I I I 1 I L
6 78910 20 30 40 506%2[(39\}]02 is used.

--> shape of Q? reasonably well described
by RAPGAP and CASCADE
--> CASCADE slightly better in shape
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@D cross sections: kin. variables

D* in DIS

Y H1 Preliminary =~ —e— H1data (prel) Error estimation of the NLO-calculation with
0] 1 = HERAII HVQDIS (MRST2004FF3nlo) . .
- HVQDIS (CTEQSf3) parameter variation:
c\b % lllj:( ;l _C:LLJI ].E GeV
E | 1% pom <4
910'1 E_ ' a(Kartvelishvili)= 3.3+ 0.4 Char'm mass: 13 < mC < 16 Gev
] C
PO = renormalization & factorization scale:
s L
2 0.02<y<0.7 =
_8 102 — |n (([])D)z< 1]-;- v - 1 < uf,r/uo < 4’
= p *#)> 1.5 Ge .
- with p * = Q*+ 4m *
ﬂ s scaled by gd3° jgeale. . . o
2] o S S fragmentation: a(Kartvelishvili) = 3.3 + 0.4

{

R e

L L L L | L L L L L L L L
6 7 8910 20 30 40 50 60 10?2
Q? [GeV]

--> HVQDIS: both PDF give good

description, MRST slightly
lower in normalization

0.8 -
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@D cross sections: kin. variables

D* in DIS

£ H1 Preliminary =~ —e— H1 data (prel) Error estimation of the NLO-calculation with
L) 1 = HERA Il HVQDIS (MRST2004FF3nlo) . .

3 g HVQDIS (CTEQ5f3) parameter variation:

h(‘j :1;:([‘:-] c+<-1JnI1? o

E 1< “r..f“o <4

Q‘]O" ? a(Kartvelishvili)= 3.3+ 0.4 Char'm mass: 13 < mC < 16 Gev

(] -

FO S = renormalization & factorization scale:
oL

%10"’- — ﬁi?zo:)fflo.g 1< U r/ H, < 4,

© ; p, (DF)> 1.5 GeV ’

with p * = Q*+ 4m *

o s scaled by gd@ jgeale . : HH
12 R R T fragmentation: a(Kartvelishvili) = 3.3 + 0.4
+
e
I —
08 -
6 7 8910 20 30 40 5060 10°
Q* [GeV]

--> HVQDIS: both PDF give good
description, MRST slightly
lower in normalization

Total integrated Cross section:

Data: (4.85 % 0.07(stat.) £ 0.42 (sys.)) nb
HVQDIS (CTEQ): (4.43 +0.69 -0.47) nb
HVQDIS (MRST): (4.17 +0.59 -0.37) nb
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@D cross sections:

kin. variables

&?c | dy dQ? [nbiGeV?] d?6 / dy dQ? [nb/GeV?]

d?c | dy dQ? [nb/GeV?]

D*inDIS
3 H1 Preliminary
- HERAII i (D)l < 1.5
21 Pr (D*) > 1.5 GeV
1
I 5<Q <9GeV-
0.02 01 0.2 03
y
D*in DIS
08F
0.6
0.4
0.2
14< Q" <23 GeV*
0.0 —————
0.02 01 02 03
y
D*in DIS
45 < Q" < 100 GeV”
0.04 |-
0.02
0.00 L————— !
0.02 0.1 0.2 03 y

d?6 | dy dQ? [nb/GeV?]

oo | dy dQ? [nbiGeV?]

D' in DIS

I 9<Q?< 14 GeV*
0.0 AL
0.02 01 0203
y
D*inDIS
03F
0.2
0.1 '
I 23 < Q:%_._
0.0 Lo
0.02 01 02 03 y

—eo— H?1 data (prel.)
HVQDIS (MRST2004FF 3nlo)
HVQDIS (CTEQ513)

L.3<m_< 1.6 GeV
|.1(3] = (Q* +4m]

l=p o B < 4

of Kartvelishvili) = 3.3+ 0.4

--> HVQDIS: both proton PDF
give a good description of
the y-Q® dependence

--> lowest new y-bin also
described in HYQDIS

e

i

b

i
1
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@D cross sections: kin. variables

D* in Photoproduction D* in Photoproduction
= 0.5 — =0.6 —
2 | H1Preliminary -e H1 data (prel. 3 | H1 Preliminary o H1 data (prel)
% 04— HERA I — Pythia6.2 (massive) %0_5 . HERAI pret.
S — Pythia6.2 (massless) E | | FMNR (CTEQ5f3)
= N > 1.3<m, < 1.7 GeV
=S 0.3 * Cascade1.2 =04 u§=m;:cpf
E B * g | Tepfu <4
< > S<plp <
E 02~ | » 003 + | PoTH M <2
?I‘J | Q*<2GeV? “T" 5
100 < W. p< 285 GeV F I
o 0.1~ p)> 1.8 GeV %0-2 B ‘ *
:g | m[DT]l e ! . . , '8 0.1 %;(zﬁ:ep\lj 285 GeV/ ! $
| p‘(D*) > 1.8 GeV
“ bl MC scaled by s, /HE 0 oy <1s | | | | |
1 : — n , 00 150 200 250
0.8l - W, , [GeV]
0.6 L | . l . I ) M M :
8> 5 65 io Parameter variation
— W, , [GeV] charm mass: 1.3 < m_ < 1.7 GeV
HERA1 measurement C. .
renormalization & factorization scale:
--> increased phase space compared T<u /n, <4
. . : 2 — 2 2
to HERATI publication ! with g =m_“+p_
--> all MC models to steep fragmentation: g(Peterson) = 0.035, no variation

--> PYTHIA massless is best ...
--> FMNR is somewhat better
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@D cross sections: D* variables

DIS: *p.. N
or] - pT

Photoproduction: ‘P 1
° rl - pT

\
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@D cross sections: D* variables

D*in DIS

S 10 E I Prefiminary  —e— momen
% - HERAII = RAPGAP (CTEQSII)
= —— CASCADE (A0)
g 1
::::‘ —
A N
1 100 =
a = 5 < Q% < 100 GeV?
5 = 0.02<y <07
S B n (D% <15
10° £
~ \ | |
e MC scaled by o3 /Gele
1.2
1 ;Lt-nh-&ﬁ-ﬁd.-_i_.' ——1
0.8
I I 1 I I I I 1 |
2 3 4 5 6 7 8 910
p,(D*) [GeV]
--> DIS: - p,(D*) shape reasonably well described by all MC models
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@D cross sections: D* variables

D* in Photoproduction
H1 Preliminary e H1 data (prel.)

D*in DIS

H1 Preliminary —&—— H1 data (prel.)
RAPGAP (CTEQ65m)

—
o
I IIIIII|

—
o

[\N]
T

3 3
O] . .
:'é HERA 1I S 222323515;"6'” e HERA II o Pyth!aﬁ.z (massive)
= B = 102 — Pythia6.2 (massless)
o = o —
5 = S s - Cascade1.2
Q B a ——
X 10" = > F
T = S 2 T - 2 2 P |
o - 5 < Q< 100 GeV* B Q° < 2 GeV '
) - 0.02<y=<07 Q.  aL  100<W,,<285Gev |
] B n (D*)]< 1.5 5 10 = p(D)>1.8GeV *
= [ =
107 £ © - mD9I<15

: 1 1 I . . l . . . . . . . . . l . . . l

= MC scaled by g2 /grale Y
1.2 ' 1.5 MC scaled by gdata. /GMC

fura PRI _ _ 1 e

0'8 0'5 _I . . . | . . . | . . . | . . . | . . . |
. . . L 2 4 6 8 10 12
2 3 4 5 6 7 8 910 pl(D*)[GeV]
p,(D°) [GeV] .
--> DIS: - p,(D*) shape reasonably well described by all MC models

--> Photoproduction: - p_(D*) shape described by CASCADE but steeper slope for
both PYTHIA models
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@D cross sections: D* variables

D* in Photoproduction

_ D* in DIS
= 10 £ H1 Preliminary —e— H1 data (prel.) > mi
[<}) = 2 -
O - HERA II HVQDIS (MRST2004FF3nlo) | (310°F E‘IIE;;_\e:;mmary ~e- H1 data (prel.)
8 - = -
= HVQDIS (CTEQ5f3) 0 2
Q-I— 1L 1.3<m_ < 1.6 GeV .E.H .ll".':-._( I:l FMNR (CTEQSfS)
o] = u2 = Q%+ 4m? o 1.3<m. < 1.7 GeV
£ Lt gl .
x B —— aKartvelishviliy= 3.3 £ 04| S = — 1% Wi <4
% 107 — % B —— 0.5 <rur?uo <2
1 - S < O 2 1 ——
a - 5<Q*< 100 GeV? T =
Q — 0.02<y<0.7 o B
S B I (D*) < 1.5 - 9 s o

102 = S |

B 10" E Q? < 2 GeV?
. . . S — 100 <W,, <285 GeV | 4
Theory scaled by 62, /Gl ] B p,(D") > 1.8 GeV
1.2 E P , i In(D*)| < 1.5 | | | |
e * - L L L L L L L | | | | | | | | | |
1 —t—st%@ié%kl — — 1073 4 6 8 10 [ 12 |
- =4 D*)[GeV
08 - ‘ P
|

2 3 4 5 6 7 8 910
p,(D") [GeV]

--> DIS & Photoproduction: - p_(D*) shape reasonably well described by NLO
- but normalization should be correct
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@ Cross sections: D* variables

D* in DIS

2 H1 Preliminary =~ —®— H1data (prel)

= RAPGAP (CTEQ65m)
g . HERAII RAPGAP (CTEQSII)
- CASCADE (A0Q)

<

o 2

Q

T 1

o L

& _F

5 < Qz < 100 GeV*
0.02<y<07
Pr (D*) = 1.5 GeV

| L | L |
lc

(04

1.2 — MC scaled by 623 /o2
T ==
0.8 -
15 4 05 0 05 1 15
n(D*)

--> DIS: - CASCADE describes the distribution in shape and normalization
- RAPGAP: data sensitive to the Proton PDF (CTEQ65m is better in shape)
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@ Cross sections: D* variables

do(ep — eD*X) / dn [nb]

(04

D* in DIS
H1 Preliminary —&— H1 data (prel)
RAPGAP (CTEQG5m)
. HERA I RAPGAP (CTEQSII)
CASCADE (AQ)
2 I
] —4——
5< Q% <100 GeV?
p. (D¥) > 1.5 GeV
T
| | | | |
1.2 F Ll MC scaled by 655, /0o
I S
1 :F:Fq- 3
0.8 -
| | | | | | | |
-1.5 -1 0.5 0 0.5 1 1.5
n(D*)
--> DIS:

do(ep — eD*X)/dn[nb]

R

25

20

15

10

o
LOMaND

D* in Photoproduction

. H1 Preliminary e H1 data (prel.)
- HERAII

— Pythia6.2 (massive)

— Pythia6.2 I
ythia (massless)

— Cascade1.2

**

S— I 4

—_

Q% <2 GeV?
100 < W, , < 285 GeV

p(D") > 1.8 GeV
n(D*)] < 1.5

MC scaled by oga=. /oMe

tot,vis

1.5
n(D%)

- CASCADE describes the distribution in shape and normalization

- RAPGAP: data sensitive to the Proton PDF (CTEQ65m is better in shape)
--> Photop.: - PYTHIA (massless) describes the data in shape & normalization

- CASCADE fails in shape (differences for n(D*) > 0) & normalization
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@ Cross sections: D* variables

D* in DIS

2 H1 Preliminary —e— H1 data (prel.)
5 | HERAII HVQDIS (MRST2004FF3nlo)
- HVQDIS (CTEQ5f3)
x
o 2
<]}
T ! #
(=% B ===_
2 E.FF - o
o] :ﬁ
© 1 L3<m <1.6GeV
- , SN pi= Q° + 4m?
J <‘)Q"‘ < 100 GeV~= 1 [< ““”l[‘ <d
B 2'0&;;}; 10.3 GeV a(Kartvelishviliy =3.3 £ 0.4
Py )>15G
| ‘ | s |
iy Theory scaled by %7, /05,
1
1 T |
1 _‘—Fv—i— 444
. !
0.8 - ‘
L ‘ L | 1 ‘ 1 | 1 | 1
-1.5 -1 -0.5 0 0.5 1 1.5
n(D%)

--> DIS: - difference at forward n(D*) between data & NLO confirmed with full
HERAZ2 statistics

- MRST (other gluon density) gives a better description, low in normalization

\;}H’( May 26" - 30", 2008  HERA & the LHC — D* in Photoproduction and DIS at H1 21



@ Cross sections: D* variables

do(ep — eD*X) / dn [nb]

1.2

1

0.8

D* in DIS

==

H1 Preliminary
. HERAII

—=e— H1 data (prel.)
HVQDIS (MRST2004FF3nlo)
HVQDIS (CTEQ5f3)

R

5<

e

0.02<y<0.7
P, (D*) >

Vrssrs

1.3<m, < 1.6 GeV

pﬁ = Q% +4m?

1< M f’u“ <4
a(Kartvelishvili) = 3.3+ 0.4

Q% < 100 GeV?

1.5 GeV

- Ty r (vdata calc
Theory scaled by a3, /o

i

-1.5

--> DIS:

--> Photoproduction: NLO fails at forward n(D*)

-1

05 0 .
n(D*)

HERAZ2 statistics

w
o

do(ep — eD*X)/dn[nb]
N
o

D* in Photoproduction

H1 Preliminary

HERAI

—o— H1 data (prel.)
|| FMNR (CTEQ5f£3)

1.3 <m_ < 1.7 GeV
2=m2 2
uZ=mg+p;
1< “r]“o <4
05<ufp <2
r-o

10

Q? <2 GeV? i
100 < W, < 285 GeV
pl(D*) > 1.8 GeV
[n(D*)| < 1.5

0 ‘ . . . | | |

-1.5 -1 -0.5 0 0.5 1 1.5

n(D%)

- difference at forward n(D*) between data & NLO confirmed with full

- MRST (other gluon density) gives a better description, low in normalization

Are the differences located in p_(D*) ?
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@D cross sections: D* variables

d% / dn de [nb/GeV]

d%c / dn de [nb/GeV]

o -
4y} .y (45}
|

LO

0.4

1.5 -1

D* in DIS
H1 Preliminary
—~HERAII
5< Q' < 100 GeV?
0.02<y<0.7

| ]

1.5 < p(D¥) <25 GeV

S5 -1 -05 0.5

D" in DIS
1.3<m < 1.6 GeV
,Llé: Q* + 4m?

- lep fu <4
fr- 0

ofKartvelishvili)= 3.3+ 04

35< P D#) < 5.5 GeV

1 1.5
n(D*)

e

-0.5 0.5 1

1.5
n(D")

d% / dn dp_ [nb/GeV]

d?c / dn dp_ [nb/GeV]

—

T

<

=

@
I

T

o

o

N
I

o

=]

o
I

D" in DIS

—@— H1 data (prel.)
HVQDIS (MRST2004FF3nlo)

m— HYQDIS (CTEQS5f3)

25< ])Twlfl*) < 3.5 GeV

1 -05 05 1 15
n(D*)

D" in DIS

55< pTiI)”’}f: 14.0 GeV

-1 05 0.5 1

1.5
n(D*)

--> In general NLO gives
a good description of the
data

--> forward n(D*) and low
p.(D*) data is above the

NLO-calculations

--> better precision of
the data is needed.

I
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@D cross sections: D* variables

D* in Photoproduction D* in Photoproduction
3 20F H1 Preliminary 2 > | H1 Preliminary
% | HERAII % 4 HERA Il
B . x\.

2 —— =} : --> low p_(D*):
e 1 e 3 —?I | :
%_10++ 5 | | ? I - models differ !
= Q. |
' 3 °F |=% - PYTHIA (massless)
b= B h= .

> 1 describes the shape

[ 18<p(@)<25GeV [ ESe<p<asce CASCADE i di
-9.5 -1 -0.5 0 0.5 1 1.5 -0|.5 -1 -0.5 0 0.5 1 1.5 B S good in
n(D%) n(D%)
shape
D* in Photoproduction
= 0.4
= —
%’ I E1EII23}rl\eIII|m|nary eoH1 data (prel.)
S03 =Pythia6.2(massiv) . -
e + =Pythia6.2(massless) mh_QT(D_)_
5 n +
=02 —$— ; ~Cascade1.2 - models are the same !
o] .
n B 4.5 <p (DY) < 12.5 Gel\! o forwar'd n(D*)
A5 -1 05 o0 05 1 Joh° - CASCADE is also low at

forward n(D*)
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@D cross sections: D* variables

D* in Photoproduction

% 20k H1 Preliminary 3
O “°| HERAI Q
=] 2
S =
5 [ 5
E: 10F—4— i g
S B
© sk } 5
i 1.8 <p (D) < 25 GeV
45— 5 0 05 1 15
n(D%)
D* in Photoproduction
=0.4 —
2 H1 Preliminary
Q [ HERA Il
=]
£0.3[
3 —4
E_—O.Z B |—¢—| *
)
k Ce —4—
0.1 —s—
I 45 < p (D) < 12.5 GeV
L 1 L ] "
-0I.5 1 -0.5 0 0.5 1 ]](D]).S

D* in Photoproduction

| H1 Preliminary
| HERAII

2.5<p (D) <4.5GeV

95

0.5 0 0.5

-»-H1 data (prel.)
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--> backward n(D*):

- for whole p_(D*) range it
is described

--> forward n(D*):
- NLO fails over the whole
p.(D*) spectrum

- most probably not due to
resolved processes
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@D Implications for the LHC

® From the presented data: - reached precision needed to see effects from different
parameters (Proton PDF, charm mass,...)
- extract F_(x,Q%) for summer conferences

® Plans & Goals: - goal is 6% systematic error for the D* cross sections
- extend phase space in n(D*) & p_(D*)

- combine D* reduced cross sections with H1 displaced Track
measurement and ZEUS D* measurement
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@D conclusions

> Full HERA2 data statistic (10x HERA1 statistics) for D*
production in DIS and photoproduction analysed

® DIS: - NLO calculations describe the data, taking the (large) theory
uncertainties into account
- small differences at forward n(D*) located at small p_(D*)

- sensitive to the Proton PDF

» Photoproduction: - n(D*) - p.(D*) - correlation (in larger phase space) not
understood in any model !

- Largest differences for the NLO calculation at forward
n(D*) and high p_(D*)
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@ Backup
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<D Additional material:

Different Proton PDFs:

[ I m:n
| || Databases

NI_I
q I Qss2m 10 GeVes2
X, 35 - — gluon  MRST2004F3NLO
u>—< [ .--- gluon  CTEQSF3
30F gluon  CTEQ6.5M
-. gluon  CTEQ6L
251"
20
10 107 107 10

X

Collected Data samples:
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H1 Integrated Luminosity / pb

400
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100

—— electrons
= positrons
low E

0 500

1

000 1500

Days of running
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&D common fit function:

asymmetric Peak: > HT Prefiminary
Crystal-Ball: = HERAII
o 6000 e K'r'ml,
() en(-4?) - > - m
p— if % < —@, exponential decay Kb N(D") = 20803i282.
i) =1 (E-lal-22) =
exp (— %(D’fgm))2 if £ > — Gauss distribution L 4000
Background (Granet Parametrisation) | .7
F(x) = po - (x = Meye)?" - €Pr% P 2000 5 < 0 < 100 GeV*
002<y<0.7
n (D] <15
p, (D%) > 1.5 GeV
® Signal function: Gauss with exp. tail 5,14 0.15 016 017
» o determines where they are fit together M(Knm) - M(Kz) [GeV]
in units of o
® Un-binned likelihood fit of sighal &
background function
@ Describes MC and data well
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D Cross sec tions: D* variables

D* in DIS
% 3 H1 Prellmlnary
s 2} P (D*) > 1.5 GeV
Vo) i -
o
1——+—_—':|=‘ﬁ
o [
b 5<(Q?<9GeV
0 1
0.02 0.1 0.2 03
D*in DIS
T 08F
=
o
5 06|
s |
rg ) f
%-. =
= 02
B i 14 < Q <23 Ge\r
00L—— . —
0.02 0.1 02 0.3
y
. D*in DIS
3 45 < Q% < 100 GeV?
Q
=]
=
Pe,
h=]
>
h=]
=]
L=
0.00 ——— — —
0.02 0.1 0.2 03

D*in DIS

--> CASCADE & RAPGAP give a
good description of the y-Q’
dependence

--> new y-bin tends to be above

the MC

d’c / dy dQ? [nb/GeV?]

d’c 1 dy dQ? [nb/GeV?]
=
(3%
|

—$—
0.1F—%—
[—
23*—1@ x"—lJGE“V
0. 0.1 0.2 03
y

RAPGAP (CTEQ65m)
RAPGAP (CTEQS6II)

0.0

0.02
—e— H1 data (prel.)
— CASCADE (A0)

ﬁ\h.(
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@D cross sections: D* variables

D* in DIS D* in DIS
> H1 Preliminary = 1F —e— Hidataprel)
1.5 HERAII === RAPGAP (CTEQ65m)
% ) , % m= RAPGAP (CTEOEII)m --> CASCADE
= 5 < Q< 100 GeV = [ s CASCADE (A0) . *
- 0.02 <y <07 s describes the n(D*)
8 —3— 5 | ——
§ e § 05 pt=—f=t=—"— distribution in shape
$ 05 . 25'GV L o D935 e and normalization
D <p (D¥) <2.5 Ge DS <p (D*) <3.5Ge .
N N --> RAPGAP with

1.5 -1 05 0 0.5 15 -1 05 0 05 1

1oy o) CTEQSII gives also a
D* in DIS _ D* in DIS good description
except the forward

n(D*) at small p_(D*)

o

o

@
|

T
T

d% / dn dp_ [nb/GeV]
=
)%
|
d% / dn dp_ [nb/GeV]
=]
o
M

.E e——
0.1
3.5< pT(D*) < 5.5 GeV

0 L | L | L 1 L | L | L 0 L 1 L | L | L 1 L | L
1.5 -1 05 0 0.5 1 1.5 -1 -1 05 0 05 1 1.5

n(D*) n(D*)

o
o
- -

5.5 < p(D*) < 14.0 GeV
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@ Event selection: DIS

*in DI§

Entries /0.5 MeV

4000 —

H1 preliminary
- % HERA 11 04-07
6000 — * K'rKn

wrong charge Kn

2000 — 5 < Q? < 100 GeV?

002 <y=<0.7
N (D%)] <15
P, (D*) > 1.5 GeV

0.14 0.15 0.16

0.17

M(Krr) - M(Kn) [GeV]

— (K¥nt)n3

slow

? dZCC(y- D*i DO Tslow

® higher resolution in mass difference:
dM = M(Kmt )-M(KT)

* select events by mass difference dM

% H1 Preliminary
= 4000 ¢ HERAI
‘C_) N L ®* K'nm+Kn'
— wrong charge Kn
.
@ 3000 * A
= .’ SE?Q_ < 10007ue\«--
= L ¢ 02<y<0.
5 ,m,*mﬁ 1.‘ . In ((B:)) SIS
" p =>1.3 ey
2000 ¢ . T
®
®

1000

. . ! |
1.6 1.8 2 2.2
M(K) [GeV]
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