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{:Overviewj

* Theory introduction
« HERA combination results:

- Combined data
- Test of different GM VFENS

e Optimizing ¢ mass
W and Z production @ LHC predictions
« PDFs

— Test of FFNS
e Recent results
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Charm producnon at HERA

Heavy flavour production in DIS @
HERA
ot up to
~30% charm
Q’ ~ 3% beauty
i - ¢ of total DIS cross section
~ c
Xgp
Dominant process of charm
%o production @ HERA — Boson-
Gluon Fusion (BGF)
v

sensitive to gluon
density in proton




* Fixed Flavour Number Scheme
e Charm is massive, produced only in hard
scattering process
. Q2 ~m 2

e« Zero Mass Variable Flavour number
scheme

 Charm is massless parton in proton
e O*>m*
C

General Mass Variable Number Scheme

Combination of FFNS & ZM VFNS with some
interpolation “in between”




-~ Charm structure functions in

inclusive DIS measurements
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From massive NLO (HVQDIS)
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- HERA combined results  “*'"
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- HERA combined results  “*'"
Uncertainty reaches ~ 6% - 9 data sets
H1 and ZEUS - 5 tagging methods (D
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HERA combined results  “*'"
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- Charm mass fit

m_= 1.4 GeV

PDF fit to HERA | data
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Compensated if using optimal M_




f
L
*
i
<
5

v AT

<
=

—._7“"‘_'_-

¥ uF

=

Z and W predlcnons for tLHC
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Impacr of charm data on PDF

H1 and ZEUS
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Inclusion of charm data to the fit decreased the
error on sea flavour components
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Comparisson to FFNS "=
H1 and ZEUS
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DESY-12-172

“Running charm mass

~ 700 ———— A1and ZEUS
o< |
i Charm + HERA-I inclusive
i ® FF (ABM) - .
580 | mc{m.:}l=1.26i 0.05 GeV | ] ] ]
i Fit used inclusive DIS
I data and combined charm
660 .
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640 .
I ...I ...
B .......'
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620, 1.2 1.4 1.6

m, (mc) [GeV]

me(me) = 1.26 £ 0.054, £ 0.03,04 = 0.02p500m = 0.02,, GeV — fit result

me(m.) = 1.275+ 0.025 GeV - world average

':':r-'-".--f'-- r! ! !
(T et L TSR] Tl Bt



I

I

.rl[|||rH||!![|’|r|Ji!I[||,rIr||ir|[|llll||{Irilrl[ll;lll[ljirl[[l!ll|Ii|‘||llj|[||illll||||I|||Iir|||I|[||I|J|[|II|!|[|I ST

1 =

=W -
il 15 7

TR
e

-
L EE
r-

/|

i II' III .'. ||. j I'I i il i iIfT II.. ]

i

i

"l =
Pi kg i
i I|I il

Il i



dolde(D+) (nb/GeV)

107

10

~ Charm with D+ mesons

DESY-13-028

p,(D’) (GeV)

ZEUS
24500?‘”HH‘mllm‘m"””“”m'
. . 2 4000 |
Tagging with D+:
e D' - Km'rt* 5 0l
G 2500 |
® 15 GeV < pt(D+) < 15 GeV ozooo;
15002 ¥ 3|
» Secondary vertex used oo = ZEUS D" 354 pb’
500 ? Gauss™* + background -
97 175 13 185 15 195 2z 208 24
M(Kx=r) (GeV)
L ' ' ' ' L I 1§ T T T T T T T T T 1] T T LI =
S ZEUS D' 354 pb”" - > S ZEUSD" 354pb’ 7
é s ZEUS D' 133.6 pb’ Q L o »  ZEUS D" 133.6 pb"' N
3 HVQDIS ER-E: . ~—— HvQDIS =
E : E ?3’ 2l % il
I : 13 Uk E
T F , ]
E_ _E 10% = ? —
- . 3 - Massive scheme works .
C 4 ] - , ]
- . 10+ for whole Q° range O
| I | I ] ] I | E T E
2 3 4 5 6 ? B g 10 111 | 1 1 1 | | 1 11 |2 1 1 1 | -1 1 1 3
10 10 10

Q% (GeV?)



Charm with D* mesons

DESY-13-054
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~ Charm with D* mesons
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Charm inclusive measurement
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Conclusions

HERA DIS charm data was combined — precise data for testing
heavy quark terms in pQCD

* Theoretical description is nice:

> Different NLO QCD with GM VFNS provide somewhat different results
— compensated by optimizing charm mass

> Addition of charm data improved knowledge of sea flavour
decomposition

» Precise prediction of W and Z production

FFNS:
> Describes data in the whole kinematic range

New results for D* and D+ measurements, not included to
combination:

> Precise

> Possiblility of further improvement of HERA charm combination
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st X= :
Q7/2pq

anything

d’o°P
dQ%dx

0.8 Fz(iﬂ, Q2)




Different theory calculations

Theory Scheme Ref. | Fyr) me Massive Massless | as(myz) Scale Included
def. [GeV] (@*=m?) | (@* > md) | (n;=5) charm data
MSTWO08 NLO RT standard | [28] | F5;, | 1.4 (pole) O(a?) O(as) | 0.12108 0 [1,4-6,8,9,11]
MSTW08 NNLO | approx-0(a?) | O(a?) | 0.11707
MSTWO08 NLO (opt.) | RT optimised | [31] O(a?) Olay) 0.12108
MSTWO08 NNLO (opt.) approx.-O(a?) O(a?) 0.11707
HERAPDF1.5 NLO RT standard | [55] Fypy | 1.4 (pole) O(a?) O(a,) 0.1176 Q HERA inclusive DIS only
NNPDF2.1 FONLL A | FONLL A [30] | na. V2 O(ay) O(ay) 0.119 Q [4-6,12,13,15,18]
NNPDF2.1 FONLL B | FONLL B F3p V2 (pole) O(a?) Olas)
NNPDF2.1 FONLL C | FONLL C Fy; ) v'2 (pole) O(a?) O(a?)
CT10 NLO S-ACOT-y | [22] | na 1.3 O(a) O(a) 0.118 | /QZ+m2 | [4-6,8,9]
CT10 NNLO (prel.) [56] | Fi5f7, | 1.3 (pole) O(a?) O(a?)
ABKMO09 NLO FFNS [57] | F5p, | 1.18 (MS) O(a?) 0.1135 | /Q% + 4m2 | for mass optimisation only
ABKM09 NNLO | approx.-O(a?)
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