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@ Theoretical features:

QCD DGLAP up to NNLO, QED DGLAP at LO
innovative methodology for the QCD ® QED solution
variable-flavor-number scheme (VFNS) and FFNS
x-space solution

pole and MS schemes for the heavy quark masses
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@ Technical features:

» interface to LHAPDF (input/output)
» code interfaces in Fortran, C/C++ and Python

@ New features in v1.0.1:

» build-in luminosity computation (APFEL: : LUMI())
» APFEL graphical user interface (APFEL GUI)
» updated website with more detailed information
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@ Why a Graphical User Interface (GUI)?

PDF plots: all LHAPDF grids

quality APFEL and LHAPDF for
graphics evolution.
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Computation of luminosities.

Access to almost all APFEL
functionalities.

Immediate
results
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@ APFEL GUI v1.0.1:

» Released in v1.0.1: http://apfel.hepforge.org/download. htm
» System requirements: ROOT, APFEL, LHAPDF, Qt4



http://apfel.hepforge.org/download.html

@ PDF plotter: left panel = APFEL setup, right panel = plots

APFEL GUI

APFEL Configuratiol APFEL Results:

Evolution Parameters | Extra Parameters Quark, Gluon and Photon PDFs | PDFs Luminosities

Initial scale (GeV):  [1.4142135623731 ( Compute PDFs J( save Plot As ] APFEL
Finalscale (Gev): 1000 |

Theory: [Qco AAPFEL: QCD evolution @ NNLO (LO QED), VFNS, Q = 1e+02 GeV'

Perturbative Order: | NNLO (LO QED) T T T T

Scheme: |VENS J f

Flavors: (FFNs) 3 n H
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d, sum rule = [9.9689940785¢-01 | s, sumrule = [-5.6976324180e-04 ]
APFEL1.0.2 : V. Bertone, S. Carrazza and J. Rojo (arXiv:1310.1394)




@ PDFs luminosities. Possibility to save plots in EPS.

APFEL GUI
APFEL Configuration: APFEL Results:
Evolution Parameters | Extra Parameters Quark, Gluon and Photon PDFs | PDFs Luminosities |
Initial scale (GeV):  [1.4142135623731 | | compute Luminosities | | Save Plot As J APFEL
Finalscale (GeV):  [100.0 |
Theory: |Qco 5 APFEL: QCD luminosiies @ NNLO (LO QED), VFNS,  VS— 80+03 GeV.
Perturbative Order: |NNLO (LO QED) ; | 10 T snn T ]
T e o S 3
Scheme: |vFNs A f T ]
Flavors: (FFNS) 3 - 107 [— e H
oty H
HQ scheme: |PoLE &l = ot g
m.(GeV) = [1.4142135623732 | £ . H
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s(Qur) = (0350 | H
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107
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Qur (GeV) = [
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Max. Flavor PDFs: |6 os(up) = [0.1156047288 Ja@)= 00078579500 J
S — (s rule= [1.0000111578+00 | u, sum rule = [2.0000031114e+00 ]
d, sum rule = [1.0000010764e+00 | s,sumrule= [-6.1682301293¢-06 |
APFEL1.0.2 : V. Bertone, S. Carrazza and J. Rojo (arXiv:1310.1394)




@ New features for physics:
» Observables using FONLL-A/B/C schemes (up to NNLO).
* Neutral current and Charged current
» FONLL code interfaced through APFEL and LHAPDF
* using the Les Houches benchmarking for heavy quarks.

@ New technical features:

» APFEL GUI 2.0.0: general tool for PDF manipulation: PDFs
comparison, ratios, luminosities, uncertainties, members, etc.




@ Preliminary FONLL results using APFEL:

» Fy and scaling violation.

F,°(x,Q?) atx = 0.1 with APFEL 2.0.0
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@ APFEL 2.0.0 provides

» a simple interface to compute observables in the FONLL schem
» possibility to switch between LHAPDF and APFEL evolution.

Scaling Violation of F,(x,Q) with APFEL 2.0.0
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@ Possibility to select and tune the evolution of every single PDF set.

» takes as input PDFs from LHAPDF and the internal APFEL toy.
» simple and intuitive replacement/setup of evolution.

Example Main window and PDF setup:

APFEL

(1) Enter the PDF sets which will be used: Adding new PDF set
B ToyLH (APFEL internal)

& NNPDF23_nlo_as_0118.LHgrid PDF Set: | NNPDF23_nlo_as_0118.LHgrid |
& NNPDF23_nlo_as_0119.LHgrid Cancel

5 - | =ancet ]
& cT10nlo.LHgrid PDF Error: | NNPDF (Monte Carlo) ) LHAPDF APFEL

& MSTW2008nlo68cl.LHgrid
APFEL Configuration

Theory:  [QcD )o@ = [0.350 ]
Pert. Order: | NNLO (LO QED) 2 QurlGev)= [1.4142135623731 |
Scheme:  |VFNS 2| oQu)= 0.007496252
i AddPOF 7 remove PDF
L e J HQ scheme: [POLE 2] QulGev)= 1777

(2) Select a plotting tool:

m(GeV) = [1.4142135623732 | mafue= [1.00
| L/ Members Il L/ All flavors J me (GeV) = [4_5 | | Max. Flavor PDFs: | 6
| L/ compare || 4/ Luminosity | me(ce)= (1750 J| max Flavora: o

| 6 Quit J

APFEL 1.0.2 : V. Bertone, S. Carrazza and J. Re




@ Functionalities: Member plot:

» PDF Flavor: physical basis.
» Uncertainties: Monte Carlo, Eigenstates, etc.
» Plot customization: axis range, colors, titles, etc.

Physical setup | Plot editor

Initial scale (GeV): | 1.4142135623731

xg(x,Q), NNPDF23_nlo_as_0118.LHgrid members
T

Replica Finalscale (Gev): 1414213623731 |
------- Mean value —
——— Std. deviation

8% cl. PDF flavor: lguon 3

Q=141 GeV select member: | 0

& Meanvalue [ Plot all members
& std. deviation & 68%cl.

Number x points: | 100

Log. xscale @ O Linear x scale

& Automatic range selection
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ymin. | 10 10 ymax
1 | e Compute || Q saveplot |
] 0%




@ Functionalities: All-in-on plot:

» PDG like plot with custom options.
» Possibility to save plots in: ps, eps, pdf, root, png.

Physical setup | Plot editor
NNPDF23_nlo_as_0118.LHgrid PDFs

0.8 Initial scale (Gev):  1.4142135623731

— XT(x,Q) T
S
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@ Functionalities: PDF comparison:
» compares multiple PDF sets

xg(x,Q), comparison plot
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Gereated by APFELLO V.Brtons, S Corrazzs. Lol (X 1810.1380)

PDF Comparison

Physical setup | Plot editor

Initial scale (GeV): |1.4142135623731

Final scale (GeV): [1.4142135623731 |

PDF flavor: |gluon 2

Referenceset:  |NNPDF23 nlo_as_: |

[ Ratiotoref. [ std. deviation

Number x points: | 100 -
Log.xscale @ O Linearxscale

& Automatic range selection

xmin. | 1es 1 xmax

ymin. | 10 10 ymax

l ecnmpute J l a save plot
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@ Functionalities: PDF comparison ratio:
» compares multiple PDF sets by performing the ratio

PDF Comparison
Physical setup | Plot editor

Initial scale (GeV): |1.4142135623731

xd(x,Q), comparison plot
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Final scale (Gev): [1.4142135623731 |
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@ Functionalities: PDF luminosity:
» compares PDF luminosities: gg, qq, qg, cc, bb, cg, bg, qq, v, 9.

Gluon - Gluon Luminosity
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Physical setup | Plot editor
Initial scale (Gev): ' 1.4142135623731

CMenergy (Gev): [8000 ]

Luminosity: | gluon-gluon -]
Referenceset: | NNPDF23 nlo_as 0" : |
& std. deviation

Integration eps: |

Number x points:
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@ Outlook

» v1.0.1 (last stable release)

* New Graphical User Interface
* Added luminosity function

» v2.0.0 in preparation (release in December)

* New DIS code based on FONLL-A/B/C
* New GUI: complete PDF analysis tool.

» Outlook:

* Hadronic processes (e.g. APPLgrid)
* Future web-application based on APFEL GUI 2.0.0.

@ Code/manual and instructions:

http://apfel.hepforge.org/
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