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New Studies

Voica Radescu (CERN /Oxford)
based on Max’s new simulations

Outline:
Status of xFitter releases
- Highlights of the recent results using xFitter
Analyses by xFitter developers:
determination of the photon PDF



New Files from Max Hiter

Overview on simulations for FCC M.Klein 17.3.2017

Calculations are done of the uncertainties of the NC and CC
inclusive cross sections as can be expected for the FCC-ep.

The following sets are provided:

NC/CC Name Ee[GeVv] Ep[Tev] P(e) Charge Lum[ab-1]
nominal, high luminosity data, negative polarisation

NC datfcc5060ncem 60 50 -0.8 -1 1
CE datfcc5060ccem 60 50 -0.8 -1 1
nominal, high luminosity data, opposite polarisation

NC datfcc5060ncep 60 50 0.8 -1 8.3
cC datfcc5060ccep 60 50 0.8 -1 0.3
positron data, unpolarised

NC datfcc5060ncepp 60 50 0 +1 0.1
CE datfcc5060ccepp 60 50 0 +1 0.1
low energy data, unpolarised

NC datfcc720ncem 20 7 4} -1 9.1
CE datfcc720ccem 20 7 4} -1 0.1

each file has a header which should make the meaning of the numbers clear.

In the LHeC Note 2013-002 PHY these simulations are described (for
the LHeC case)
http://cds.cern.ch/record/1564929/files/maxvoiSMnote.pdf

For the FCC the following cuts were applied:

eta_max=5, .95 < y < 0.001

Error assumptions

energy scales: e: 0.1%, h=0.5%
this is the D/MC scale difference

Radcor 0.3% Photoproduction at high y: 1%
uncorrelated extra efficiency 0.5%

The luminosity error is kept aside, one may assume 0.5-1%.

in xfitter the files are:
Ihe/lhec/

datfcc5060ccepp.dat
datfcc5060ncepp.dat
datfcc5060ccep.dat
datfcc5060ncep.dat
datfce5060ccem.dat
datfcc5060ncem.dat

datfcc720ccep.dat
datfcc720ncep.dat
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PDFs using standard HERA parametrisation

o Using current HERAPDEF
parametrisation:

xg(x) = AgxP(1-x)% — A, xP(1 - x)%,
A, xPe(1 = x)C (1 + E, %),

Xt4,(X)
xdy(x) = AgxPe(1 - x),
x(j(x)
x5(x)

Apx®o(1 = x)°2,

© 14 free parameters

© Note, in the past we used: 12
free parameters (pos gluon,

less for sea)

By, Cy, Dy, Buv, Cuvy Euvy Bav, Cany C, Az, B, Cs.

XFitter

XUV(X,QZ)IXUJX,QZ)'_ "

AgxPi(1 = )0 (1 + Dgx),

Q%= 5.0 GeV?
44 lhec_only
& fec_5060
H+ fcc5060-720
== fcc5060-720-lhec
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PDFs using st

~ above charm threshold:
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PDFs using standard parametrisation #

- above bottom threshold:
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Q? = 100 GeV?
44 lhec_only
& fee_5060
H+4 fcc5060-720

== fcc5060-720-lhec

—m 200
v.w L e e e
XY A ER DS

w2 &= 100 oV

o < . 44 lhec_only s "‘
" o ."|=.
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:‘ b 1.01 / == fcc5060-720-lhec .":::
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X
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10° 107 10° 10° 10* 107 107 10"x 1
Parameter lhec only fec 5060 fcc5060-720 fcc5060-720-1hec
‘Bg’ -0.015 = 0.024 -0.015 £ 0.010 -0.0148 + 0.0094 -0.0148 + 0.0085
'Cg’ 9.11 £0.35 9.11 £0.26 9.11 £0.18 9.11 £0.16
‘Aprig’ 1.04 £0.13 1.044 + 0.096 1.044 + 0.094 1.044 + 0.090
"‘Bprig’ -0.166 = 0.013 -0.1664 = 0.0058 -0.1664 + 0.0044 -0.1664 = 0.0040
‘Cprig’ 25.00 25.00 25.00 25.00
‘Buv’ 0.7135 + 0.0099 0.7135 + 0.0065 0.7135 + 0.0054 0.7135 + 0.0046
‘Cuv’ 4.841 = 0.021 4.841 + 0.017 4.841 + 0.012 4.841 + 0.011
"Euv’ 13.41 £ 045 13.41 £ 0.35 1341 +0.25 13.41 £ 0.22
‘Bdv’ 0.806 = 0.021 0.806 + 0.011 0.8058 + 0.0097 0.8058 + 0.0084
‘Cdv’ 4.080 = 0.086 4.080 = 0.032 4.080 = 0.030 4.080 = 0.027
‘CUbar’ 8.06 = 0.43 8.06 = 0.33 8.06 = 0.25 8.06 = 0.21
‘DUbar’ 11914 11912 11.90 + 0.92 11.90 £ 0.76
’ADbar’ 0.1756 + 0.0042 0.1756 + 0.0031 0.1756 + 0.0019 0.1756 + 0.0017
‘BDbar’ -0.1724 + 0.0025 -0.1724 + 0.0014 -0.1724 + 0.0010 -0.17236 + 0.00094
‘CDbar’ 4.89 £ 0.23 4.89 = 0.20 4.89 =0.16 4.89 = 0.13
“alphas’ 0.1180 0.1180 0.1180 0.1180
rs’ 1.0000 1.0000 1.0000 1.0000

One can see the
level of improvement on the
parameters at
the asymptotic limit
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How about vs today’s data e

© Using 50 data sets from: fixed target to colliders using ep, pp, ppbat, and from DIS to jets, DY

LHEC NC ele neg pol cross section

LHEC NC ele pos pol ¢ross section

LHEC CC pos unpol ¢ross section

LHEC NC pos unpol cross section

LHEC CC ele neg pol cross section

LHEC CC ele pos pol cross section

FCC NC low energy ele 0 Pol cross section
FCC CC low energy ele 0 Pol cross section

ool  Q°=1.9GeV’ S
- %% ref_TODAY
EFEE tné: fﬂe\\f - So(cey ele ﬁz l[\kyllgm sect:m * l'ef TODAY"" hec

-
FCC CC 50V 60 GeV ek 0.8 Pol cross section f TODAY f
FCC CC 50 TeV 60 Ge V pos (1.8 Pol ¢ ross section — H re + cc

xg(x,Q%)

ATLASJadatn 0~y 103RD8 10 f TODAY+fcc+l

2 =—Y—il- —

R T | W.ie Hec+low
AT IR . — lhec_only

A S ST - — |hec+fcc+low

ZEUS inclusive jet 98-00 data

ZEUS inclusive dipet 98-00/04-07 data

H1 inclisive jet 99-00 data 0
H1 low Q2 inclusive jet 99-00 data

ZEUS inclusive jet 96-97 data

CDF inclusive jets

CDF Z rapidity 2010

D0 pp ets

D0 Z rapidity 2007

DO W asy mmetry 2013

DO W-zmu nu lepton asymmetry ptl ; 35 GeV

CDF W asymmetry 2009

BCDMS F2p 100GeV —1 o
ATLAS high mess DY mass 2011

BCDMS F2p 200GeV

BCDMS F2p 280GeV

HERA1+2 CCep

HERA1+2 CCem

i , Access to low x is obvious
HERA1+2 NCep 920 .
LAl -20 -> could be crucial for low scale phenomena

ATLAS low mass DY 2011

ATLAS DY mass 2010 extended data

CMS inchusive jets 2011

CMS Norm. differential ttbar vs pt 7 TeV
ATLAS Norm. differential ttbar vs pT 7 TeV
CNSS total ttbar 7TeV mt=1733 GeV
ATLAS total ttbar 7TeV mt=1733 GeV
CMS electon Asymmetry rapidity

NS Bom iy 10 107 10° 10° 10 102 1072 10“x 1

H1 normalsed inchsive jets withunfolding
H1 normalsed dijets with unfolding

H1 normalsed trjets with unfolding
ATLAS low mass Z rapidity 2011

ATLAS peak CC Z rapidity 2011

ATLAS peak CF Z rapidity 2011

ATLAS high mess CC Z rapidity 2011
ATLAS high mess CF Z rapidity 2011
ATLAS W- kepton rapidity 2011

ATLASW+ lfphm rapidity 2111
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How about vs today’s data
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© Using 50 data sets from: fixed target to colliders using ep, pp, ppbat, and from DIS to jets, DY
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Do we need <10 % precision for PDFs?
and the answer is given by LHC that yes:
PDFs are dominant limiting factor
for SM stress test measurements

[LHeC could be the solution

—> important for DY process @ LHC
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PDFs using flexible parametrisation

© using hybrid CTEQHERA B Q%= 5.0 GeV? 8130 Q% = 5.0 GeV?
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new LHAPDF set yFiter

o PDF4LHC today’s data+LHeC
PDF4LHC PDFs PDFALHC PDFs
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