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Recap on APFEL
..up to Release 1.0.1

J APFEL 1s a public library for QCD+QED combined evolution:
J up to NNLO 1 QCD and LLO mm QED,
& FFNS and VENS,
5 Pole and MS heavy quark masses,
J mterfaces to FORTRAN, CG/C++ and Python,
J mterface to LHAPDVF (input/output),

J first version of the Graphical User Interface (GUI),

 available from http://apfel .hepforge.org/.



http://nnpdf.hepforge.org
http://nnpdf.hepforge.org

APFEL 2.0.0: What’s new?
Computation of DIS Observables
& New DIS module that prowvides:

¢ all the NC and GG observables (Fs, I, I3 and reduced cross sections),
5 up to order & (when possible),
& Schemes available: FFNS, ZM-VFNS and FONLL |ar>Xiv:1001.2312],

¢ 1nteface to the APFEL evolution.
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APFEL 2.0.0: What’s new?
Computation of DIS Observables

& Benchmark of NC Fy against FONLLd1s [ar¥Xiv:1001.2312]:

¢ APFEL is considerably faster than FONLLdis (~2s vs. ~80s per point).
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APFEL 2.0.0: What’s new?
Computation of DIS Observables

o CC reduced cross-sections:

occt P aty = 0.5 with APFEL 2.0.0 in FONLL-C
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APFEL 2.0.0: What’s new?
Computation of DIS Observables

o CC neutrino reduced cross-sections:
ooc d(x,Qy) aty = 0.5 with APFEL 2.0.0 in FONLL-C

OCCVd(X,Q,y)




APFEL 2.0.0: What’s new?
New Gmplncal User Interface

(1) Enter the PDF sets which will be used:
¥ NNPDF23_nlo_as_0118.LHgrid

M  MSTW2008nlo68cl.LHgrid
™ cT10nlo.LHgrid

b/ Add PDF

(2) Select a plotting tool:

APFEL 2.0.0: V. Bertone, S. Carrazza and J. Rojo




APFEL 2.0.0: What’s new?
New Graphical User Interface

© O O @ APFEL Graphical User Interface L O 3 T ————— W < []11 NS A

A EL PDF Set: | NNPDF23_nlo_as_0118.LHgrid :) [ ok |
(1) Enter the PDF sets which will be used: PDF Error: | Monte Carlo - Standard Deviation : ) @
@ NNPDF23_nlo_as_0118.LHgrid
M MSTW2008nlo68cl.LHgrid

@ CT10nlo.LHgrid

Member: 0 ‘;‘ LHAPDF APFEL

 APFEL Configuration

Theory: ' QCD as (Qrer) = 0.350
F Pert. Order: | NNLO (LO QED) Qe (GeV) = 1.4142135623731

Scheme: | VFNS a(Q.) = 0.007496252

HQ scheme: POLE Qi (GeV) = 1.777

m:(GeV) = 1.4142135623732 mg /Mg = 1,00

ms (GeV) = 4.5 Max. Flavor PDFs: 6

m; (GeV) = 175.0 Max. Flavor a: 6

¢ Select a PDF set,

¢ select the error to plot,

¢ choose the evolution (APFEL or LHAPDF evolution).

APFEL 2.0.0: V. Bertone, S. Carrazza and J. Rojo



APFEL 2.0.0: What’s new?
New Graphical User Interface

! 8 O 0O Plot PDF members

8 O O @ AF

Physical setup
Initial scale (GeV): ..4142135623731

Final scale (GeV): L.4142135623731
PDF flavor:

Select member: 0 |\;|

rEL -;_‘J. al =
(1) Enter the PDF sets which will be used:
¥ NNPDF23_nlo_as_0118.LHgrid

M MSTW2008nlo68cl.LHgrid
@ CT10nlo.LHgrid

xg(x,Q), NNPDF23_nlo_as_0118.LHgrid members

L lll
Members
Central value
Std. deviation
68% c.l.
Q=1.41GeV

g Mean value @ Plot all members
(¥ std. deviation (M 68% c.l.

Numberxponts: 100 |3

M Log. x scale [ | Log. y scale
gAutomatic range selection

X min. le-5 1 X max

y min. -10 10 y max

Generated by APFEL2.0.0: V.Bertone, S.Carrazza, J.Rofo (arXiv:1310.1394)
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e Compute g Save plot

/ All flavors & Select initial/final scale,

/ Luminosity

¢ select PDF to plot and specific replica,

¢ select errors to display,

J

APFEL 2.0.0: V. Bertone, S. Carrazza and J. Rojo




APFEL 2.0.0: What’s new?
New Graphical User Interface

©® O O @ APFEL Graphical User Interface

APFEL

(1) Enter the PDF sets which will be used:

@ NNPDF23_nlo_as_0118.LHgrid
M MSTW2008nlo68cl.LHgrid
@ CT10nlo.LHgrid

@/ Add PDF

(2) Select a plotting tool:

APFEL 2.0.0: V. Bertone, S. Carrazza and J. Rojo
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! All PDF set
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Plot editor

Physical setup

Plot Title:

'NNPDF23_nlo_as_0118.LHgrid PDFs |

X axis label:

x |

Y axis label:
Ixf(x,Q) N

Scaling factors:

- 'gluon:
’I up: @ down: @

strange: @ charm: @
bottom: @ top: @

e Compute

g Save plot

& Select scaling factors for any plotted PDE.




APFEL 2.0.0: What’s new?
New Graphical User Interface

A E xg(x,Q), comparison plot
(1) Enter the PDF sets which will be used: 13— o TNPDFZ5 o oe 01191 i
@ NNPDF23_nlo_as_0118.LHgrid

Physical setup
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(2) Select a plotting tool:

¢ Compare the selected PDF as ratios to the reference set.

APFEL 2.0.0: V. Bertone, S. Carrazza and J. Rojo



APFEL 2.0.0: What’s new?
New Graphical User Interface

APFEL

(1) Enter the PDF sets which will be used:

@ NNPDF23_nlo_as_0118.LHgrid
M MSTW2008nlo68cl.LHgrid
@ CT10nlo.LHgrid

Physical setup

Gluon - Gluon Luminosity Initial scale (GeV): 4142135623731

T T lllllll T T
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Generated by APFEL2.0.0: V.Bertone, S.Carrazza, J.Rojo (arXiv:1310.1394)

e Compute g Save plot

& Add PDF ¥ Remove PDF

(2) Select a plotting tool:

¢ Plot luminosities as ratios to a Refence set as a function
of the mvariant mass of the partonic system Mx for a

given GCME.

APFEL 2.0.0: V. Bertone, S. Carrazza and J. Rojo




APFEL 2.0.0: What’s new?
New Graphical User Interface

APFEL

(1) Enter the PDF sets which will be used:

Physical setup
Initial scale (GeV): 4142135623731

F5(Q), NNPDF23_nnlo_as_0118.LHgrid *

Rapidity:

@ NNPDF23_nlo_as_0118.LHgrid
M MSTW2008nlo68cl.LHgrid
@ CT10nlo.LHgrid

T T T T T T T T
— FESESESE FONLL, NNLO !
T 202> FFNS, NNLO Output: E2 Charm  *
24ra4 ZMVN, NNLO Z
x=0.1 T Scheme:
Target: Proton

Projec: Electr ; Pt. order: NNLO v

Process: Electromagn¢ 5
Target:

Projectile:

IIIIIIIIIIII

Number Q points: 20 @

¥ Log. Q scale [ | Log. y scale

@Automatic range selection
Q min. 1.41 100 Q max

b/ Add PDF

(2) Select a plotting tool:
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e Compute Q Save plot

& Plot sructure functions or cross sections as a function of
Q for a given value of x.

APFEL 2.0.0: V. Bertone, S. Carrazza and J. Rojo




APFEL 2.0.0: What’s new?

Interactive Console

5 Once APFEL has been properly installed, the user will have at disposal the shell
command apfel which gives access to an interactive console with all the APFEL

functionalities.

® O O | | bertone@MacBook-Pro-di-Valerio-Bertone.local: ~/apfel/trunk/src/DIS — Python — 105x44 p”

Welcome to
S SS SIS SIS S S SIS S S
/ 7 J 7 J / /
SIS SIS S S SS S S S /
/ ~/ J / / /
-/ ~/ J / SIS S S ST
v 2.0.0 A PDF Evolution Library, arXiv:1310.1394
Authors: V. Bertone, S. Carrazza, J. Rojo

__ Initialization command

Type apfelhelp() for help

InitializeAPFELQ)

Welcome to
S SS SIS SIS S S S S S

-/
< 4 4 S S -/ -/
SIS SIS S  SSS SIS / Evolve between \/ 2 and |OO GeV

/ < J / -/ /
< -/ / SIS SS SIS SS
v2.0.0 A PDF Evolution Library, arXiv:1310.1394
Authors: V. Bertone, S. Carrazza, J. Rojo

Report of the evolution parameters:

QCD evolution

Evolution scheme = VFNS at N2LO

Evolution range [ 0.5000 : 400.0000 ] GeV
Coupling reference values:

- AlphaQCD( 1.4142 GeV) = 0.350000

- AlphaQED( 1.7770 GeV) = ©0.007496

Pole heavy quark thresholds:

. 1.4142 GeV
Cm- 45000 Gev . Get the gluon PDF at x = 10~

-mt = 175.0000 GeV
Initialization done i/: -C.1890390000000002
EvolveAPFEL(2**9.5,740)

xPDF(0,0.00001)
220.1182241535072




Conclusions and Outlook

& News of APFEL 2.0.0:

& DIS module for the computation of structure functions and cross sections,
¢ extended Graphical User Interface,

J new 1nteractive console.

J Outlook:
5 implementation of the MS masses for the DIS observables,
¢ interface of APFEL to APPLgrid:
J possibility to produce DIS APPLgrd grids,
J 1nclusion of the PDF evolution 1n the pre-existing APPLgrid grids,

J easy way to use the FONLL scheme in the HERAFitter framework.



