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Neural Network parameterisation - ~_ - [1,20,77”\-' 7 independent output nodes
1,20, 7] K
We start with 11 independent flavors -~ We end up with 7 indipendent D,

Example for pions: |zt > = |ud >

u—mt d—r™t u—nt _ nd-rnt s—at _ ns—ont c—>rnt _ ne—-nT b—nt _ nbont gt
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From these 7 functions, we get the ones for 7 by Charge Conjugation.

For the K* we only need to switch d < s.
Then, by Charge Conjugation, we get the ones for K. Q() — 5 GGV
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Goals of the new extraction

® Set the initial scale at 0, = 1 GeV:

* Avoid backward evolution to get D, under 5 GeV

e Study the effects of the positivity of the 1), imposed
at a different scale

® See the impact of the complete NNLO SIDIS calculations

® Include more data to the fit, like  data
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NLO predictions for 0 = 10.52GeV 106 0 = 1054 GeV
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07 test for BELLE

predictions

m = 1.51 GeV
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Heavy aquark fragmentation functions

) = 2 GeV
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Heavy aquark fragmentation functions
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Heavy qguark fragmentation functions

es.GridParameters = {{100, 1e-2, 3}, {100, 1e-1, 3} 50, 8e-1, 3}}
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Apfell++ grid studies

leq(z; 0% =1—7z forallflavors
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Apfell++ grid studies

leq(z; 0% =1—7z forallflavors
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Apfell++ grid studies

leq(z; 0% =1—7z forallflavors
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Apfell++ different grids, z-profiles
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matchincondition tl.cc

Relevant part of the code:

ATST1HQg_O:
double ATS1Hg_0::Regular(double const& x) const
{return2*CF*(1+(1-x)*"(1-x))"(-1-2"log(x))/ x;}

ATST1HH_O:
double ATSTHH_O0::Singular(double const& x) const
{
return2 *CF * (1 + pow(x,2)) *(-1-2*log(1-x))/(1-Xx);
}


http://matchincondition_tl.cc
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Relevant part of the code:

ATST1HQg_O:
double ATS1Hg_0::Regular(double const& x) const
{return2*CF*(1+(1-x)*"(1-x))"(-1-2"log(x))/ x;}

—p  ATS1HH_O:
double ATST1HH_O::Singular(double const& x) const

{

return2 *CF* (1 + pow(x,2) ) *(-1-2*log(1-x))/(1-Xx);
}
double ATST1HH_O::Local(double const& x) const

{
return4 *CF*x-2*CF*log(1-x)*(-1+x*(2+Xx)+2 " log(1 - Xx));

}
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Comparison with and without Apfell++ bug

With Apfel++ bug Fixed Apfel++ bug
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New fit of Df+ and DIK+ at NLO and NNLO






Report of D, with fixed Apfell++ bug

| will show results obtained starting both from (), = 1 GeV and , = 5 GeV and compare them with the
released D,.

For the uncertainty band, | will consider both i = ¢ and the 68 % band.
| show the results for 0 = 1 GeV and for O = 5 GeV.

Set to be compared:
T K*

My fit: My fit:

MAPFFPI_Q5 -> from ), = 5 GeV -> 197 replicas MAPFFKA_Q5 -> from O, = 5 GeV -> 202 replicas

MAPFFPI_lowQ -> from O, = 1 GeV -> 192 replicas MAPFFKA lowQ ->from (J, = 1 GeV-> 187 replicas

Released: Released:

MAPFF10NLOPIp, from QJ, = 5 GeV -> 201 replicas MAPFF10NLOKAp, from O, = 5 GeV -> 201 replicas
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My fit:

7Z'+

MAPFFPI_Q5 -> from O, = 5 GeV -> 197 replicas

MAPFFPI_lowQ -> from O, = 1 GeV -> 192 replicas
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Report of D with complete NNLO and with fixed Apfell++ bug

| will show results obtained starting both from (), = 1 GeV and , = 5 GeV and compare them with the
released D,.

For the uncertainty band, | will consider both i = ¢ and the 68 % band.
| show the results for 0 = 1 GeV and for O = 5 GeV.

Set to be compared:
T K*

My fit: My fit:

MAPFFPI_Q5 -> from ), = 5 GeV -> 206 replicas MAPFFKA_Q5 -> from O, = 5 GeV -> 201 replicas

MAPFFPI_lowQ -> from O, = 1 GeV -> 196 replicas MAPFFKA lowQ ->from (J, = 1 GeV-> 200 replicas

Released: Released:

MAPFF10NNLOPIp, from O, = 5 GeV -> 210 replicas | MAPFF10NNLOPIp, from O, = 5 GeV -> 210 replicas




Counts

2

My fit:

T

_|_

MAPFFPI_Q5 -> from ), = 5 GeV -> 206 replicas

MAPFFPI_lowQ -> from , = 1 GeV -> 196 replicas

NNLO
100 I LI LI I LI I LI LI LILILEL IJ_
B NN 7
MAPFFPI_lowQ B
QO = 1 GeV _
1 I 1 1 I 1 1 I L1 1 1 I 1 1 I 1 1 I 1 1 I l_
0.50 0.75 1.00 1.25 1.50 1.75 2.00

80
60
40

20

Counts

80
60
40

20

NNLO
100 T T 11 LU I L L L L L L LB L By
- NN ]
MAPFFPI_Q5 -
QO — 5 GeV —_
' 1 1 i i AT A A L1 '
0.50 0.75 1.00 1.25 1.50 1.75 2.00

2
X total

K™
My fit:
MAPFFKA_Q5 -> from (J, = 5 GeV -> 201 replicas

MAPFFKA lowQ ->from (J, = 1 GeV-> 200 replicas

NNLO NNLO

60 _—l I I 1 1 1 1 I 1 1 1 1 I—: E I I 1 1 1 1 I 1 1 1 1 I t

E NN - 80 ;_ NN s

50— — C :

: MAPFFKA_ lowQ 3  7F MAPFFKA Q5

m40:_ Q0=1G€V —: ([)60;_ Q0=5G6V _;

I | £k :
= 30 — = -

@ - Q 40 =
O N U E

20~ — 30 = =

E 20 E— 3
10~ ] -

R 10 = —

O I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 0 _l I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0
2 X2
Xotal total



QQ =5 GeV

QQ =5 GeV
T

4 1 I 1T 1T 11 I:| MIAPFi?PII_lO‘INQI | LR = 1 1 :I MAPPI‘FP![_ICI)WIQI 1
1 MAPFFPI_Q5 1 MAPFFPI_Q5
"@'\ | MAPFF10NNLOPip . MAPFF10NNLOPIip.
- 2
'\
)
_|_
E o
Q oS
\
S S ]_05
9.5 :
A . A
< < 1.0
s 2
B Vel L — = () - Ll
102 101 100 -2 101 10°
Q =5 GeV Q =5 GeV
1 1 1 | LN | 1 1 1 1 1 I 11 1 1 1 I 11 1 1 1 1 1 I 11
| MAPFFPI_lowQ 7 | | MAPFFPI lowQ '
4 1 MAPFFPI_Q5 - 1 MAPFFPI_Q5 _
’Q; 1 MAPFF10NNLOPip _ | MAPFF10NNLOPip.
'\ _
S -
_|_ -
5 3
'\ i




Il Q = 5.0 Ge Q = 5.0 Ge

| 1 1 1 1 1 I 1 II 1 1 1 1 1 1 II_ 4 1 1 1 1 1 1 II 1 1 1 1 1 I e |
4- . MAPFFPI_lowQ - | MAPFFPI_lowQ |
O B .| MAPFFPI_Q5 7 .| MAPFFPI_Q5 _
68 A) - "1 MAPFF10NNLOPip | 9 1 MAPFF10NNLOPip -
—~ 3 | ~ -
< i i « )
Q =5 GeV X o _ N2 .
4 _ - + + -
E@; . - Eﬂo _
N 1| — w1 B
O __________________________________________________________________ 7 O - ................................................................................................................
102 10—1 10Y 102 10—1 10Y
Q = 5.0 GeV Q = 5.0 Ge
1 1 1 1 1 II 1 1 1 1 1 1 I_ T T T T 1 1 T T T T T 1 1 |_
1 MAPFFPI_lowQ - | | MAPFFPI_lowQ
.| MAPFFPI_Q5 7] .| MAPFFPI_Q5
3 1 MAPFF10NNLOPip _ 3 "1 MAPFF10NNLOPip ]
_ 7 ~ -
& i & )
N2 — S\L : i
N 1 — N 1 -
0 T .- || R —— e
102 101 10Y 102 10~ 10°



"1 MAPFFPI_lowQ
1 MAPFFPI_Q5

—10F 1 MAPFF10NNLOPip —
5
~ 2.5
<
g
= (0.0
102 101 10°
Q —=1GeV
-l e MAPFFPIIowQ -
A =1 MAPFFPI_Q5 _
/Q'; L 1 MAPFF10NNLOPip -
. -
_I_ -
N _______________________________

Q =1GeV

"1 MAPFFPI_lowQ

5 1 MAPFFPI_Q5 -
> | MAPFF10NNLOPip -
<,

NC\

N
_|_

E?() -----------------------

\

1.5

3

g 1.0

=

02 102 10°

Q =1GeV
= 7l e MAPFFPLIoWQ -

3 1 MAPFFPI_Q5 -
~—~~ E "1 MAPFF10NNLOPip _
C :
N 2 -
N -
+ 4 -
S i
ag -
N .
- Y B
L 105 I 11 I
3
g 1.0
=
) O]_% 2 101 10°

<



ﬂ Q =1GeV Q =1GeV

B I I I L L I I I i '_ 1 1 — T T T T1] 1 1 T T T 11
6 i 1 MAPFFPI_lowQ | MAPFFPI_lowQ 7
_ 1 MAPFFPI_Q5 i 1 MAPFFPI_Q5 ]
_ 1 MAPFF10NNLOPip - 4 | MAPFF10NNLOPip |
«
- 2
N
—
_|_
E";D D s ———————
N i
—92 _
_4: C ] ] Lo o ol ] ] ' I B B
102 101 10Y
1 1 1 1 1 I 11 I 1 1 1 1 1 I 11 Q : 1 GeV
- - - 1 1 1 1 1 N 11 I 1 1 1 1 1 | L =
C 1 MAPFFPI_lowQ ] = B MAPFFPLIowQ i
C 1 MAPFFPI_Q5 i 3+ B MAPFFPLQS -
3 - MAPFFIONNLOPip 7] i 1 MAPFF10NNLOPip |
~ i -
S 5 — _
A\ : -
N— i i
=+ — |
o 3 -
N ]S ————————— il -
1 ]
- | | | | | 1 1 1 I | | | | | 1 ] 1™ 1 1 1 111
— — 0
102 101 10° 10



| MAPFFKA _lowQ
.| MAPFFKA_Q5

1 1 L L L

| MAPFF10NNLOKAp |

0.6 -
Vo -
« -

« 004 ]
X '
ol ]
< 00.2 -
Q 1 MAPFFKA lowQ i

N 1 MAPFFKA _Q5 i
. MAPFF10NNLOKADpP |

0.0 ~

1.5 V

=

ol

g 1.0

“0R 10— 10°

.| MAPFFKA _lowQ

1 MAPFFKA_Q5
1 MAPFF10NNLOKAp

| MAPFFKA _lowQ
| MAPFFKA_Q5
.| MAPFF10NNLOKAp




Q = 5.0 Ge

IIIIIII 1 1 r 1 1T 1T 1 1

| MAPFFKA _lowQ
.| MAPFFKA_Q5

| MAPFF10NNLOKAp E_

1 MAPFFKA lowQ
1 MAPFFKA_Q5
1 MAPFF10NNLOKAp

1 MAPFFKA lowQ
1 MAPFFKA _Q5

.| MAPFFKA _lowQ
.| MAPFFKA_Q5
. MAPFF10NNLOKAp




Q =1GeV

| MAPFFKA lowQ
1 MAPFFKA _Q5
1 MAPFF10NNLOKAp

e
rrrjpnririrl

1 MAPFFKA lowQ
1 MAPFFKA _Q5 -
"1 MAPFF10NNLOKAp

1 1 IIII:

21,0 f *‘;\‘—i
20353 10+ 10°

2DE" (2, Q)

zDE" (2, Q)

Q =1GeV

- 1 MAPFFKA lowQ

1 MAPFFKA_Q5
1 MAPFF10NNLOKAp

5}
.5 —————++H
0

FF/MAPFF10

101 10°
Q =1GeV

1 MAPFFKA lowQ
1 MAPFFKA Q5

. MAPFF10NNLOKADp



QQ =1GeV

. MAPFFKA lowQ
1 MAPFFKA_Q5
| MAPFF10NNLOKAp

1.0

0.0

DX (2, Q)

—0.5

IIIIIIHII

102

zDX" (2, Q)

1 MAPFFKA lowQ
1 MAPFFKA_Q5
1 MAPFF10NNLOKAp

s

101 10°

QQ =1GeV

2DX7(2,Q)
()
=

. MAPFFKA _lowQ
1 MAPFFKA_Q5
.. MAPFF10NNLOKApP

102

101 10°

1 MAPFFKA lowQ
1 MAPFFKA _Q5
1 MAPFF10NNLOKAp -

101 10°



Conlcusions

® The new sets of FF give results compatible with the published ones for O > 5 Geyv.
Backward evolution of the published set shows the old Apfell++ bug.

® The new sets of FF parametrized at J, = 1 GeV and O, = 5 GeV gives
compatible results between the bands.

® No strong bias arises from the choice of the scale at which positivity is imposed.
Some effects appear for the gluon, but the bands remain compatible.

® The effect introduced by the complete NNLO SIDIS calculations is visible.
These changes improve the description of LHC data on 7V production in p — p collisions.
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