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for qT « Q, cross section and structure functions are convolutions of TMDs

Fyy « fy ® dy

we created tools also present in

NangaParbat TMD fitting framework

grid production
interpolation

convolution

how to make theoretical predictions available?
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Grids for cross section and structure function

two options

F____—_——__JL_———_—_?

orids with infinitesimal steps sparse grids + interpolation

PRO

simplest solution

(temporary)
huge size of grids CON only selected kinematic
(several GB) only selected process
SIDIS |
{x,z,0,pr} how to include theory errors?
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Grids for TMDs and convolution tool

PRO
l simple tO mclude

y ' theory errors small size of grids
wide app 1catlon. range (10-20 MB)
no restrictions on kinematics
) )
more freedom FXY chX(xa k ) Q) ® dY(Za k23 Q)
need some standardized computation slightly longer
code (still very fast)

t  con — 1

4 from Alexey Vladimirov’s talk



TMD grids with NangaParbat

. formatin fileyaml ———>  key: value

. LHAPDF style: info file and replicas

Grid_PV17

Grid_PV17_0000.yam| SetDesc: Set produced with NangaParbat + APFEL++
Grid_PV17_0001.yaml Authors: A. Bacchetta, F. Delcarro, C. Pisano, M. Radici, A. Signoril

Grid_PV17_0002.yam! Reference: arXiv:1703.10157

> Grid_PV17_0003.yaml Set_I_ndex: 000000
TMDType: pdf

CollD1ist: MMHT20141068cl
- CollDistMember: ©
u Format: TMDLl1ibl
Grid_PV17.info DataVersion: 1 stqndqrd
OrderQCD: NLL
Regularisation: bstarmin and

NumMembers: 1 .
ErrorType: Monte Carlo ﬂeXIbIe formqt

Bacchetta et al., JHEP 06 (17) 081
arXiv:1703.10157

Grid_PV17_0004.yaml




NangaParbat TMD grids

grids.yaml for TMD PDFs
O X

41 points 71 points
L, To: 1, 1.11803, 1.22474, 1.4, ..., 178.885, 200

X: [le-05, 2e-05, 4e-05, 6e-05, 8e-05, , 0.925, 0.95, 0.975, 1]

kToQ: [0.0001, 0.001, 0.0025, ..., 0.9, 1] —— k;/QO ,
34 points
TMDs: {-5: [[[-3.33067e-16, 0, -5.55112e-16, -5.55112e-16, 0, -

6.06134e-16, -6.00134e-16, -1.11022e-16, -6.66134e-16, -5.55112e-
16, -5.55112e-16,

X - f1(x, kp; Q)



NangaParbat grids and interpolator

PRO

we can provide small size of grids

TMD PDF and TMD FF grids
AND

polynomial

interpolator

APFEL@++ based
package to
release on TMDIib
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wfl(wa kr; Qz)

TMDGrids PV17 PDF flavour = 2
Q =60, x = 0.00807

TMDGrids PV17 FF flavour = 2
Q="7GeV],z=0.3

PV17 PDK

grid interpolation 4

direct calculation 3
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TMDGrids PV19 PDF flavour = 2
Q = 246.6432[GeV] , x = 0.000205

Grid / Direct
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grid interpolation
direct calculation

104 3
+
z : Grid / Direct
= 0.05F irec
- 5
~_ 0000 é_ ''''''''''''''''''''''''''''''''''''''''''''''''''
= —0.05 F
— [
U —0.10 !

0 20 40 60 80 100 120

T™MD gn

we tested the interpolator
in many kinematical regions
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Convolution

kr, E$*/Q =1

ke, kS /Q = 0.9
kT, kfi‘Ut/Q — 0.8
ke, kS /Q = 0.7
kr, KS/Q = 0.6
kT, kfi‘Ut/Q = 0.5
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SIDIS observable

do pb

. unpolarized fully differential cross section
dx dQ dzdqr | GeV?*

. NangaParbat framework: » resummation at N3LL

Bacchetta ef al., arXiv:1912.07550 » hard cross section and Wilson coeffs. at NNLO

» no Y term

» input TMD PDF and TMD FF from PVi7 fit

(replica 105) Bacchetta et al,, JHEP 06 (17) 081
arXiv:1703.10157
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Conclusions

standard grids for TMDs

1
[ Lo |

interpolation and
convolution tools

(language C++)

I structure funptnons oredictions for EIC
Cross sections
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Backup



binning in (x, (Q?)

IIII | | IIIIIII | IIIIIII
Phase space
Bins
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Bins have same size to allow
recursive integration.

[t can be changed on

demand..

Arbitrary cuts:
- X<0.7
- Q2 <500 GeV2



