
Usage of SANC for polarized event generation

V. Yermolchyk
on behalf of SANC team

JINR

SPD Physics and MC Meeting N46
22 January 2025

1 / 20



The SANC framework and products family
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Publications:
SANC – CPC 174 481-517
MCSANC – CPC 184 2343-2350; JETP Letters 103, 131-136
SANCphot – CPC 294 108929
ReneSANCe – CPC 256 107445; CPC 285 108646

SANC products are available at http://sanc.jinr.ru/download.php
ReneSANCe is also available at http://renesance.hepforge.org 2 / 20
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SANC advantages:

full one-loop electroweak corrections
higher order corrections
massive case
accounting for polarization effects
full phase space operation
results of ReneSANCe event generator are thoroughly cross
checked
output of ReneSANCe: events in LHEF, HepMC, HEPEVT or ROOT
formats
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Installation

Installation of the ReneSANCe MC event generator

Stable version 1.4.0 will be available within month. The preliminary
version 1.3.8_pol6 is posted on the website
sanc.jinr.ru/download.php.

Downloads
ReneSANCe event generator and documentation is available on
https://renesance.hepforge.org.

4 / 20

sanc.jinr.ru/download.php
https://renesance.hepforge.org


Installation

Dependencies

To compile ReneSANCe you need:
CMake
Fortran & c++ compilers (with C++11 support)
ROOT Framework with root-foam module installed
LHAPDF
HEPMC3 (optional)
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Installation

Compilation

cd bu i ld
cmake . .
make −j 4 i n s t a l l
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Running

First run

cd work
source . . / bin / renesance− i n i t . sh
ReneSANCe_pp −p 401 −e 500
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Running

Configuration options
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Running

Configuration options, input files

proc.conf
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Running

Configuration options

List of all parameters is available in schema files:
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Running

Configuration options, schema files
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Running

Configuration hierarchy

From lower priority to higher:
Default values.
Input files.
Command line.

ReneSANCe_pp −f input −p 401 −e 500 −D i s c a l e=1
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Running

List of processes

ReneSANCe
101: e+e− → e+e−.
102: e+e− → HZ.
103: e+e− → µ+µ−.
104: e+e− → τ+τ−.
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Running

List of processes

ReneSANCe_pp

201: hh → e+e−.
202: hh → µ+µ−.
203: hh → τ+τ−.
211: hh → e−ν̄e.
212: hh → µ−ν̄µ.
213: hh → τ−ν̄τ .
221: hh → νee

+.
222: hh → νµµ

+.
223: hh → νττ

+.
401: hh → gγ.
402: hh → qγ.
403: hh → q̄γ.
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Cuts
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Polarization for hadron mode

iapol=1: σNN = 0.25 ∗ (σ++ + σ+− + σ−+ + σ−−)

iapol=2: σLL = 0.25 ∗ (σ++ − σ+− − σ−+ + σ−−)

iapol=3: σLN = 0.25 ∗ (σ++ + σ+− − σ−+ − σ−−)

iapol=4: σ++

iapol=5: σ+−

iapol=6: σ−+

iapol=7: σ−−
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Factorization scale

iscale=1: Q2 = s = x1 ∗ x2 ∗ Ecm

iscale=2: Q2 = M2
Z

iscale=3: Q2 = s′ = M2(p3, p4)

iscale=4: Q2 = p2T
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Output: LHEF, HepMC, HEPEVT, custom ROOT TTree

Results/events_LO.lhe
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Conclusion

The implementation of processes of interest for SPD has begun in
the Monte Carlo event generator ReneSANCe.
More processes will be available in the next version 1.4.0.
Feel free to ask any questions to the developers.
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Thank you for paying attention!
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