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INTRODUCTION & TEAM

Introduction 
 
Supporting the phenomenology analyses for prospects, for detection and observations of new physics events or weaker 
signals that require an enhancement of sensitivity within advanced collider physics programs (CERN, FermiLab, etc.), as 
well as within current and future GW detectors (LIGO-VIRGO-KAGRA, ET, LISA, etc.), in the next three decades 
 
Understanding the fundamental laws of Nature at the most extreme conditions.



OBJECTIVES & METHODOLOGY

Objectives 

● Developing software and tools for the efficient, automatic evaluation of multi-loop scattering amplitudes, making use of 
advanced analytic and numerical methods; 

● Exploring new computational architectures to improve the events generation, the evaluation of hadronic cross, and the 
data fits for collider phenomenology; 

● Developing codes for describing hadronic production and decay of new particles, as well as to include new physics 
effects in the study of Higgs boson and top-quark phenomenology; 

● Developing softwares that combine new methods and advanced computing techniques of particle physics and 
cosmology. 



OBJECTIVES & METHODOLOGY

Objectives 

● Developing software and tools for the efficient, automatic evaluation of multi-loop scattering amplitudes, making use of 
advanced analytic and numerical methods; 

● Exploring new computational architectures to improve the events generation, the evaluation of hadronic cross, and the 
data fits for collider phenomenology; 

● Developing codes for describing hadronic production and decay of new particles, as well as to include new physics 
effects in the study of Higgs boson and top-quark phenomenology; 

● Developing softwares that combine new methods and advanced computing techniques of particle physics and 
cosmology. 

Methodology 

● Smart combination of existing software packages  
● Improvement of existing algorithms 
● Development of novel computational strategies  
● Development of novel mathematical methods 



IMPACT

● Standard Model Physics 

● Beyond Standard Model Physics 

● Parton Distributions Functions 

● Higgs boson and Heavy Particles Physics 

● Anomalous magnetic moment (g-2) of muon and electron 

● Effective Field Theories for Quantum and Classical Physics 

● Scattering Amplitudes 

● Physics of the Universe and Gravitational Waves Physics 

● Computational Algebraic Geometry 

The software developed in this research program will have a major impact on Collider Phenomenology, 
as well as on Cosmology and Mathematics.
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WP1. Models & Diagrams
1. 0RGHOV DQG DLDJUDPV

7DVN 7.1.1 7LWOH: AXWRPDWLF DLDJUDP GHQHUDWLRQ DQG 0XOWL-CRUH CRPSXWLQJ

CRQWULEXWRUV Ɣ QRGHV: 81IB2, 81I1A, 81I3D
Ɣ VWDII: 4 : MDOWRQL, 3HUDUR (81IB2), 7UDPRQWDQR (81I1A), MDVWUROLD (81I3D)
Ɣ QHZ SHUVRQQHO: 1 57DA (81I3D), 1 3KD (81IB2)

DHVFULSWLRQ CRPELQDWLRQ RI H[LVWLQJ WRROV IRU WKH HYDOXDWLRQ RI FH\QPDQ IQWHJUDOV DQG 6FDWWHULQJ APSOLWXGHV, IRU DSSOLFDWLRQV WR
3DUWLFOH 3K\VLFV, ZLWK VSHFLDO UHOHYDQFH WR WKH DXWRPDWLF FDOFXODWLRQ RI WZR-ORRS YLUWXDO FRUUHFWLRQV RI 2-WR-2 DQG 2-WR-3
VFDWWHULQJ UHDFWLRQV, IROORZLQJ WKH VWUDWHJ\ DSSOLHG WR >1@,  EDVHG RQ WKH DXWRPDWLF JHQHUDWLRQ RI FH\QPDQ GLDJUDPV, RQ
WKH VLPSOLILFDWLRQ RI WKH LQWHJUDQG >2@, DQG RQ WKH PLQLPL]DWLRQ RI WKH QXPEHU RI EDVLF IXQFWLRQV >3@, DSSHDULQJ LQ WKH
DPSOLWXGH.

3LORW SURMHFWV/
5HIHUHQFHV

>1@ M.aK.aMDQGDO, 3.aMDVWUROLD, J.a5RQFD DQG :.aJ.aBREDGLOOD 7RUUHV,CC7ZR-ORRS VFDWWHULQJ DPSOLWXGH IRU KHDY\-TXDUN
SDLU SURGXFWLRQ WKURXJK OLJKW-TXDUN DQQLKLODWLRQ LQ 4CD,'' JHE3 ?WH[WEI^09` (2022), 129 >DU;LY:2204.03466 >KHS-SK@@.
>2@ 3.aMDVWUROLD, 7.a3HUDUR, A.a3ULPR DQG :.aJ.a7RUUHV BREDGLOOD, CCAGDSWLYH IQWHJUDQG DHFRPSRVLWLRQ,''
3R6 ?WH[WEI^LL2016` (2016), 007 >DU;LY:1607.05156 >KHS-SK@@.
>3@ A.a9.a6PLUQRY, CCAOJRULWKP FI5E -- FH\QPDQ IQWHJUDO 5EGXFWLRQ,'' JHE3 ?WH[WEI^10` (2008), 107 >DU;LY:0807.3243
>KHS-SK@@.

CRPSXWLQJ
5HVRXUFHV

Ɣ C38/WLPH: 1MCRUH-KRXUV/\U
Ɣ DLVN 6SDFH

0LOHVWRQHV Ɣ 0.1.1.1: IQWHUIDFLQJ GLDJUDP JHQHUDWRUV, DOJHEUDLF PDQLSXODWRUV, DQG VRIWZDUHV IRU LQWHJUDQGV DQG LQWHJUDOV
GHFRPSRVLWLRQ.

Ɣ 0.1.1.2: DHYHORSPHQW RI D VRIWZDUH IRU PXOWL-SURFHVV DPSOLWXGHV GHFRPSRVLWLRQ DQG PXOWL-FRUH/SDUDOOHO
FRPSXWLQJ

CRGH QDPH: FH\QCDOF/FH\QAUW, AIDA (LQKRXVH)

3URJUHVV
PRQLWRULQJ

Ɣ IQWHUIDFLQJ: DXWRPDWLF JHQHUDWRU, DOJHEUDLF PDQLSXODWRUV, GHFRPSRVLWLRQ OLE., QXPHULFDO HYDOXDWLRQ OLE. LQ AIDA
Ɣ 7HVWLQJ: SKDVH-1 RQ PDVVOHVV DPSOLWXGHV; SKDVH-2 RQ PDVVLYH DPSOLWXGHV;
Ɣ 8VHU LQWHUIDFH, VDPSOH FDOFXODWLRQV, DQG GRFXPHQWDWLRQ IRU GLVWULEXWLRQ

: 10 TB
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AIDA
Ɣ 7HVWLQJ: SKDVH-1 RQ PDVVOHVV DPSOLWXGHV; SKDVH-2 RQ PDVVLYH DPSOLWXGHV;
Ɣ 8VHU LQWHUIDFH, VDPSOH FDOFXODWLRQV, DQG GRFXPHQWDWLRQ IRU GLVWULEXWLRQ

2. APSOLWXGHV aQG IQWHJUaOV

TaVN T.2.1 TLWOH: IQWHJUaOV DHFRPSRVLWLRQ RYHU FLQLWH FLHOGV

CRQWULEXWRUV Ɣ QRGHV: 8NIBO, 8NINA, 8NI3D
Ɣ VWDII: 3 : 3HUDUR (8NIBO), 7UDPRQWDQR (8NINA), MDVWUROLD (8NI3D)
Ɣ QHZ SHUVRQQHO: 1 57DA (8NI3D), 1 3KD (8NIBO)

DHVFULSWLRQ DHYHORSPHQWV RI PHWKRGV DQG WRROV IRU DQDO\WLF DQG QXPHULFDO FDOFXODWLRQ RI FH\QPDQ DLDJUDPV DQG 6FDWWHULQJ
APSOLWXGHV, LQ JDXJH WKHRULHV DQG EF7V, EDVHG RQ LQQRYDWLYH PDWKHPDWLFDO DQG FRPSXWHU VFLHQFH PHWKRGV, EDVHG RQ
WKH UHFRQVWUXFWLRQ RI UDWLRQDO IXQFWLRQV RYHU ILQLWH ILHOGV >1@.

PLORW SURMHFWV/
RHIHUHQFHV

>1@ 7.a3HUDUR, CCFLQLWHFORZ: PXOWLYDULDWH IXQFWLRQDO UHFRQVWUXFWLRQ XVLQJ ILQLWH ILHOGV DQG GDWDIORZ JUDSKV,''
JHE3 ?WH[WEI^07` (2019), 031 >DU;LY:1905.08019 >KHS-SK@@.
>2@ 5.aN.aLHH, CCLLWH5HG 1.4: D SRZHUIXO WRRO IRU UHGXFWLRQ RI PXOWLORRS LQWHJUDOV,''
J. 3K\V. CRQI. 6HU. ?WH[WEI^523` (2014), 012059 >DU;LY:1310.1145 >KHS-SK@@.

CRPSXWLQJ
RHVRXUFHV

Ɣ C38/WLPH: 1MCRUH-KRXUV/\U
Ɣ DLVN 6SDFH

MLOHVWRQHV Ɣ M.2.1.1: EIILFLHQW OLQHDU V\VWHP VROYLQJ YLD ILQLWH ILHOG UHFRQVWUXFWLRQ
Ɣ M.2.1.2: AXWRPDWLF JHQHUDWLRQ DQG VROXWLRQ RI LQWHJUDWLRQ-E\-SDUWV LGHQWLWLHV

CRGH QDPH: FLQLWHFORZ, AIDA (LQKRXVH)

3URJUHVV
PRQLWRULQJ

Ɣ IQWHUIDFLQJ FLQLWHFORZ, DQG LQWHJUDWLRQ-E\-SDUWV LGHQWLW\ JHQHUDWRUV ZLWKLQ AIDA
Ɣ 7HVWLQJ: SKDVH-1 RQ RQH-ORRS 2-WR-3 DPSOLWXGHV; SKDVH-2, RQ WZR-ORRS 2-WR-3 DPSOLWXGHV
Ɣ 8VHU LQWHUIDFH, GDWD IORZ JUDSKLFV DQG GRFXPHQWDWLRQ

7DVN 7.2.2 7LWOH: IQWHJUDOV EYDOXDWLRQ

CRQWULEXWRUV Ɣ QRGHV: 8NIBO, 8NINA, 8NIPD
Ɣ VWDII: 4 : PHUDUR (8NIBO), 7UDPRQWDQR (8NINA), GU|EHU, MDVWUROLD (8NIPD)
Ɣ QHZ SHUVRQQHO: 1 R7DA (8NIPD), 1 PKD (8NIBO)

DHVFULSWLRQ DHYHORSPHQWV RI PHWKRGV DQG WRROV IRU DQDO\WLF DQG QXPHULFDO FDOFXODWLRQ RI FH\QPDQ IQWHJUDOV EDVHG RQ WKH VROXWLRQV
RI OLQHDU V\VWHPV RI 1VW RUGHU SDUWLDO GLIIHUHQWLDO HTXDWLRQV (6PDE).
7KH 6PDE DUH DQDO\WLFDOO\ GHULYHG, E\ PHDQV RI LQWHJUDWLRQ-E\-SDUWV LGHQWLWLHV>1@, DQG WKHQ
VROYHG QXPHULFDOO\, IROORZLQJ WKH VWUDWHJ\ VXJJHVWHG LQ >2@.

3LORW SURMHFWV/
5HIHUHQFHV

>1@ 6.LDSRUWD, HLJK SUHFLVLRQ FDOFXODWLRQ RI PXOWLORRS FH\QPDQ LQWHJUDOV E\ GLIIHUHQFH HTXDWLRQV, IQW. J. MRG. PK\V. A 15
(2000)
>2@ R.N. LHH, A.9. 6PLUQRY DQG 9.A. 6PLUQRY, 6ROYLQJ GLIIHUHQWLDO HTXDWLRQV IRU FH\QPDQ LQWHJUDOV E\ H[SDQVLRQV QHDU
VLQJXODU SRLQWV, JHEP 03 (2018) 008

CRPSXWLQJ
5HVRXUFHV

Ɣ CP8/WLPH: 3 MCRUH-KRUVH/\U
Ɣ DLVN 6SDFH

MLOHVWRQHV Ɣ M.2.2.1: AXWRPDWLF JHQHUDWLRQ RI V\VWHPV RI GLIIHUHQWLDO HTXDWLRQV IRU FH\QPDQ LQWHJUDOV
Ɣ M.2.2.2: NXPHULFDO VROXWLRQ RI V\VWHPV RI GLIIHUHQWLDO HTXDWLRQV IRU FH\QPDQ LQWHJUDOV
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CRGH QDPH: FLQLWHFORZ, AIDA (LQKRXVH)

3URJUHVV
PRQLWRULQJ

Ɣ IQWHUIDFLQJ FLQLWHFORZ, DQG LQWHJUDWLRQ-E\-SDUWV LGHQWLW\ JHQHUDWRUV ZLWKLQ AIDA
Ɣ 7HVWLQJ: SKDVH-1 RQ RQH-ORRS 2-WR-3 DPSOLWXGHV; SKDVH-2, RQ WZR-ORRS 2-WR-3 DPSOLWXGHV
Ɣ 8VHU LQWHUIDFH, GDWD IORZ JUDSKLFV DQG GRFXPHQWDWLRQ

7DVN 7.2.2 7LWOH: IQWHJUDOV EYDOXDWLRQ

CRQWULEXWRUV Ɣ QRGHV: 8NIBO, 8NINA, 8NIPD
Ɣ VWDII: 4 : PHUDUR (8NIBO), 7UDPRQWDQR (8NINA), GU|EHU, MDVWUROLD (8NIPD)
Ɣ QHZ SHUVRQQHO: 1 R7DA (8NIPD), 1 PKD (8NIBO)

DHVFULSWLRQ DHYHORSPHQWV RI PHWKRGV DQG WRROV IRU DQDO\WLF DQG QXPHULFDO FDOFXODWLRQ RI FH\QPDQ IQWHJUDOV EDVHG RQ WKH VROXWLRQV
RI OLQHDU V\VWHPV RI 1VW RUGHU SDUWLDO GLIIHUHQWLDO HTXDWLRQV (6PDE).
7KH 6PDE DUH DQDO\WLFDOO\ GHULYHG, E\ PHDQV RI LQWHJUDWLRQ-E\-SDUWV LGHQWLWLHV>1@, DQG WKHQ
VROYHG QXPHULFDOO\, IROORZLQJ WKH VWUDWHJ\ VXJJHVWHG LQ >2@.

3LORW SURMHFWV/
5HIHUHQFHV

>1@ 6.LDSRUWD, HLJK SUHFLVLRQ FDOFXODWLRQ RI PXOWLORRS FH\QPDQ LQWHJUDOV E\ GLIIHUHQFH HTXDWLRQV, IQW. J. MRG. PK\V. A 15
(2000)
>2@ R.N. LHH, A.9. 6PLUQRY DQG 9.A. 6PLUQRY, 6ROYLQJ GLIIHUHQWLDO HTXDWLRQV IRU FH\QPDQ LQWHJUDOV E\ H[SDQVLRQV QHDU
VLQJXODU SRLQWV, JHEP 03 (2018) 008

CRPSXWLQJ
5HVRXUFHV

Ɣ CP8/WLPH: 3 MCRUH-KRUVH/\U
Ɣ DLVN 6SDFH

MLOHVWRQHV Ɣ M.2.2.1: AXWRPDWLF JHQHUDWLRQ RI V\VWHPV RI GLIIHUHQWLDO HTXDWLRQV IRU FH\QPDQ LQWHJUDOV
Ɣ M.2.2.2: NXPHULFDO VROXWLRQ RI V\VWHPV RI GLIIHUHQWLDO HTXDWLRQV IRU FH\QPDQ LQWHJUDOV

CRGH QDPH: QHZ OLEUDU\

PURJUHVV
PRQLWRULQJ

Ɣ AXWRPDWLF JHQHUDWLRQ DQG VROXWLRQ RI 6PDE IRU RQH- DQG WZR-ORRS LQWHJUDOV
Ɣ CRPSDULVRQ DJDLQVW WKH UHVXOWV RI OLEUDULHV GHGLFDWHG WR WKH GLUHFW QXPHULFDO LQWHJUDWLRQ
Ɣ 7HVWLQJ: SKDVH-1, LQ QRQ-SK\VLFDO (EXFOLGHDQ) UHJLRQ; SKDVH-2, LQ SK\VLFDO (MLQNRZVNLDQ) UHJLRQ
Ɣ 8VHU LQWHUIDFH, VDPSOH FDOFXODWLRQV, DQG GRFXPHQWDWLRQ IRU GLVWULEXWLRQ

3. CURVV SHFWLRQ DQG EYHQWV

TDVN 3.1 TLWOH: AFFHOHUDWLQJ EYHQWV GHQHUDWLRQ

CRQWULEXWRUV Ɣ QRGH(V): 8NIMIB
Ɣ VWDII: 3 : AOLROL, OOHDUL, RH (8NIMIB)
Ɣ QHZ SHUVRQQHO: ±

DHVFULSWLRQ IPSURYH WKH SDUDOOHOL]DWLRQ RI H[LVWLQJ HYHQW JHQHUDWRUV (PO:HEG BO;, GENE9A) WR WDNH DGYDQWDJH RI PRGHUQ
FRPSXWLQJ LQIUDVWUXFWXUH DQG DFFHOHUDWRUV (GP8) DQG KHWHURJHQHRXV DUFKLWHFWXUHV, LQ SUHSDUDWLRQ IRU WKH FRPSXWLQJ
FKDOOHQJHV RI WKH LHC KLJK-OXPLQRVLW\ XSJUDGH DQG RWKHU IXWXUH FROOLGHUV.

PLORW SURMHFWV/
RHIHUHQFHV

>1@ 6. AOLROL, P. NDVRQ, C. OOHDUL DQG E. RH, A JHQHUDO IUDPHZRUN IRU LPSOHPHQWLQJ NLO FDOFXODWLRQV LQ VKRZHU MRQWH
CDUOR SURJUDPV: WKH PO:HEG BO;, JHEP 06 (2010) 043
>2@ 6. AOLROL, C. BDXHU, C. BHUJJUHQ, F. 7DFNPDQQ HW DO.,  MDWFKLQJ FXOO\ DLIIHUHQWLDO NNLO CDOFXODWLRQV DQG PDUWRQ
6KRZHUV, JHEP 06 (2014) 089

CRPSXWLQJ
RHVRXUFHV

Ɣ CP8/WLPH: 3 MCRUH-KRXUV/\U
Ɣ DLVN 6SDFH

MLOHVWRQHV Ɣ M.3.1.1: IPSURYHG SDUDOOHOL]DWLRQ DQG HIILFLHQF\ IRU HYHQW JHQHUDWLRQ

: 15 TB
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3. CURVV SHFWLRQ DQG EYHQWV

TDVN T.3.1 TLWOH: AFFHOHUDWLQJ EYHQWV GHQHUDWLRQ

CRQWULEXWRUV Ɣ QRGH(V): 8NIMIB
Ɣ VWDII: 3 : AOLROL, OOHDUL, RH (8NIMIB)
Ɣ QHZ SHUVRQQHO: ±

DHVFULSWLRQ IPSURYH WKH SDUDOOHOL]DWLRQ RI H[LVWLQJ HYHQW JHQHUDWRUV (PO:HEG BO;, GENE9A) WR WDNH DGYDQWDJH RI PRGHUQ
FRPSXWLQJ LQIUDVWUXFWXUH DQG DFFHOHUDWRUV (GP8) DQG KHWHURJHQHRXV DUFKLWHFWXUHV, LQ SUHSDUDWLRQ IRU WKH FRPSXWLQJ
FKDOOHQJHV RI WKH LHC KLJK-OXPLQRVLW\ XSJUDGH DQG RWKHU IXWXUH FROOLGHUV.

PLORW SURMHFWV/
RHIHUHQFHV

>1@ S. AOLROL, P. NDVRQ, C. OOHDUL DQG E. RH, A JHQHUDO IUDPHZRUN IRU LPSOHPHQWLQJ NLO FDOFXODWLRQV LQ VKRZHU MRQWH
CDUOR SURJUDPV: WKH PO:HEG BO;, JHEP 06 (2010) 043
>2@ S. AOLROL, C. BDXHU, C. BHUJJUHQ, F. 7DFNPDQQ HW DO.,  MDWFKLQJ FXOO\ DLIIHUHQWLDO NNLO CDOFXODWLRQV DQG PDUWRQ
SKRZHUV, JHEP 06 (2014) 089

CRPSXWLQJ
RHVRXUFHV

Ɣ CP8/WLPH: 3 MCRUH-KRXUV/\U
Ɣ DLVN SSDFH

MLOHVWRQHV Ɣ M.3.1.1: IPSURYHG SDUDOOHOL]DWLRQ DQG HIILFLHQF\ IRU HYHQW JHQHUDWLRQ

CRGH QDPH: PO:HEG BO;, GENE9A

PURJUHVV
PRQLWRULQJ

Ɣ FKHFN WKH QHZ SKDVH-VSDFH SDUDOOHO GP8 JHQHUDWRU DJDLQVW WKH H[LVWLQJ VHULDO CP8 RQH
Ɣ WHVW WKH SHUIRUPDQFHV RI WKH QHZ SKDVH-VSDFH JHQHUDWRU
Ɣ FKHFN WKH SDUDOOHO FRPSXWDWLRQ RI  PDWUL[ HOHPHQWV RQ GP8 DJDLQVW WKH H[LVWLQJ CP8 RQH
Ɣ SHUIRUP WHVWV RQ WKH HIILFLHQF\ RI WKH SDUDOOHO JHQHUDWLRQ DQG VSHHG XS RI WKH LQWHJUDWLRQ SURFHGXUH

: 10 TB



WP3. Cross Sections & Events

7DVN 7.3.2 7LWOH: 'HFRQVWUXFWLRQ RI VLJQDOV RI QHZ SK\VLFV, CURVV 6HFWLRQV DQG 3')V

CRQWULEXWRUV Ɣ QRGH(V): 8NICAL
Ɣ VWDII: 1 : A. 3DSD (8NICAL)
Ɣ QHZ SHUVRQQHO: 1 57DA : L. 3DQL]]L (8NICAL)

'HVFULSWLRQ IPSOHPHQWDWLRQ RI D PRGXODU DQG FROODERUDWLYH IUDPHZRUN IRU PRGHO-LQGHSHQGHQW DQDO\VHV RI VLJQDWXUHV RI QHZ SK\VLFV
DW FROOLGHUV (DH6LJN). GHQHUDWLRQ RI SXEOLF GDWDEDVHV ZLWK VLPXODWHG VDPSOHV FDWHJRUL]HG E\ LQGHSHQGHQW DQG
QHZ-SK\VLFV-LQGXFHG NLQHPDWLFV IHDWXUHV. IPSOHPHQWDWLRQ RI VRIWZDUH WRROV WR VHOHFW DQG FRPELQH GDWDEDVH HOHPHQWV
WKURXJK ZHLJKWHG VXPV WR GHVFULEH WKH SUHGLFWLRQV RI GLIIHUHQW FODVVHV RI PRGHOV, DQG WR SHUIRUP SDUDPHWULF ILWV RI
H[SHULPHQWDO GDWD. E[WHQVLRQ RI WKH IUDPHZRUN WR DGGUHVV WKH QXPHULFDO HYDOXDWLRQ RI KDGURQLF FURVV VHFWLRQV LQ
KDGURQLF SURFHVVHV DQG JOREDO ILWV RI SDUWRQLF GLVWULEXWLRQV LQ KDGURQV, ZLWK VSHFLDO UHIHUHQFH WR WKH (XQLQWHJUDWHG LQ WKH
WUDQVYHUVH PRPHQWXP) JOXRQ GLVWULEXWLRQ (8GD) LQ WKH SURWRQ.

DHOLYHUDEOHV: SXEOLF SRUWDO ZLWK XVHU LQWHUIDFH WR DFFHVV, LQWHJUDWH DQG H[SDQG WKH GDWDEDVHV RI VLPXODWHG VDPSOHV;
VRIWZDUH WRROV WR SHUIRUP DQDO\VHV DQG ILWV; FRGHV IRU WKH H[WHQVLRQ RI WKH IUDPHZRUN WR KDGURQLF FURVV-VHFWLRQV DQG
3DFV.

3LORW SURMHFWV/
5HIHUHQFHV

>1@ 6. MRUHWWL, L. 3DQL]]L, J. 6M|OLQ DQG H. :DOWDUL, CCDHFRQVWUXFWLQJ VTXDUN FRQWULEXWLRQV WR GL-HLJJV SURGXFWLRQ DW WKH
LHC,'' DU;LY:2302.03401 >KHS-SK@
>2@ A. DHDQGUHD, 7. FODFNH, B. FXNV, L. 3DQL]]L DQG H. 6. 6KDR, CC6LQJOH SURGXFWLRQ RI YHFWRU-OLNH TXDUNV: WKH HIIHFWV RI
ODUJH ZLGWK, LQWHUIHUHQFH DQG NLO FRUUHFWLRQV,'' JHE3 08 (2021), 107 >HUUDWXP: JHE3 11 (2022), 028@
>3@ A.D. BRORJQLQR, F.G. CHOLEHUWR, D.<X. IYDQRY DQG A. 3DSD, CC8QLQWHJUDWHG JOXRQ GLVWULEXWLRQ IURP IRUZDUG SRODUL]HG
?UKR-HOHFWURSURGXFWLRQ,'' EXU. 3K\V. J. C ?WH[WEI^78` (2018) QR.12, 1023.

CRPSXWLQJ
5HVRXUFHV

Ɣ C38-WLPH: 2MCRUH-KRXUV/\U
Ɣ DLVN 6SDFH: 57B

0LOHVWRQHV Ɣ 0.3.2.1� PXbOLc SRUWaO aQd daWabaVe cROOecWLRQV
Ɣ 0.3.2.2� SRfWZaUe WRROV fRU SheQRPeQRORgLcaO VWXdLeV aQd e[SeULPeQWaO daWa aQaO\VeV
Ɣ 0.3.2.3� AXWRPaWLVaWLRQ Rf daWabaVe e[SaQVLRQ
Ɣ 0.3.2.�� HadURQLc cURVV-VecWLRQV aQd PDFV

&RGH QDPH� VH GLVSRQLELOH ± LQVHULUH LO QRPH GL XQ VRIWZDUH (JLD¶ HVLVWHQWH) FKH VL LQWHQGH PLJOLRUDUH

3URJUHVV
PRQLWRULQJ

VH GLVSRQLELOH ± LQVHULUH GXH R WUH IDVL FKH VHUYRQR SHU PRQLWRUDUH OR VYLOXSSR/PLJOLRUDPHQWR GHO VRIWZDUH



WP4. Physics at Collider
4. 3K\VLFV DW &ROOLGHUV

7DVN 7.4.1 7LWOH: AFFXUDWH 3UHGLFWLRQV IRU &ROOLGHU 3KHQRPHQRORJ\

&RQWULEXWRUV Ɣ QRGHV: 81IB2, 81I1A, 81I3D
Ɣ VWDII: 5 0DOWRQL, 3HUDUR (81IB2), 7UDPRQWDQR (81I1A), GU|EHU, 0DVWUROLD, =DQHWWL (81I3D)
Ɣ QHZ SHUVRQQHO: 13KD

'HVFULSWLRQ E[SORULQJ DQDO\WLFDO, QXPHULFDO PHWKRGV DQG QHZ FRPSXWDWLRQDO DUFKLWHFWXUHV WR EULQJ SUHGLFWLRQV IRU FROOLGHU
SKHQRPHQRORJ\ XS WR WKH FKDOOHQJHV RI IXWXUH H[SHULPHQWV, LQ WHUPV RI DFFXUDF\ (WZR-ORRS) DQG VSHHG. FRU RUGHU RI
PDJQLWXGH LPSURYHPHQWV LQ VSHHG ZH SODQ WR ZRUN RQ WKH SDUDOOHOL]DWLRQ RI 0DGGUDSK RQ G38¶V DOVR XVLQJ 0DFKLQH
/HDUQLQJ PHWKRGV.

3LORW SURMHFWV/
5HIHUHQFHV

>1@ A.aBXWWHU, 7.a3OHKQ, 6.a6FKXPDQQ, 6.aBDGJHU, 6.aCDURQ, ..aCUDQPHU, F.aA.aDL BHOOR, E.aDUH\HU, 6.aFRUWH DQG
6.aGDQJXO\, ?WH[WLW^HW DO.` CC0DFKLQH /HDUQLQJ DQG /HC EYHQW GHQHUDWLRQ,'' >DU;LY:2203.07460 >KHS-SK@@.
>2@ /.aAODVIDU, 5.aGU?"REHU, C.aGURMHDQ, A.a3DXO DQG =.a4LDQ, CC0DFKLQH OHDUQLQJ WKH WULOLQHDU DQG OLJKW-TXDUN <XNDZD
FRXSOLQJV IURP HLJJV SDLU NLQHPDWLF VKDSHV,'' JHE3 ?WH[WEI^11` (2022), 045 >DU;LY:2207.04157 >KHS-SK@@.
>3@. 0.a0LJOLRULQL, 5.aCDVWHOORWWL, /.aCDQDOL DQG 0.a=DQHWWL, CC0DFKLQH /HDUQLQJ 3LSHOLQHV ZLWK 0RGHUQ BLJ DDWD 7RROV IRU
HLJK EQHUJ\ 3K\VLFV,'' CRPSXW. 6RIWZ. BLJ 6FL. ?WH[WEI^4` (2020) QR.1, 8 >DU;LY:1909.10389 >FV.DC@@.

&RPSXWLQJ
5HVRXUFHV

Ɣ C38/WLPH: 1 0CRUH-KRXUV/\U
Ɣ DLVN 6SDFH

0LOHVWRQHV Ɣ 0.4.1.1: DHYHORSLQJ SDUDOOHOL]DWLRQ RQ G38 IRU 0DGGUDSK
Ɣ 0.4.1.2: 0DFKLQH /HDUQLQJ WHFKQLTXHV IRU FROOLGHU SKHQRPHQRORJ\
Ɣ 0.4.1.2: 0XOWL-ORRS FDOFXOXV IRU FROOLGHU SKHQRPHQRORJ\

&RGH QDPH: 0DGGUDSK, ALGD, FLQLWHFORZ + LQKRXVH

3URJUHVV
PRQLWRULQJ

Ɣ 7HVWLQJ: 3HUIRUPDQFH RI G38 LQ FRPSDULVRQ WR WKH H[LVWLQJ C38 EDVHG FRPSXWDWLRQ;
Ɣ 2SWLPL]DWLRQ RI WZR-ORRS 2-WR-2 DQG 2-WR-3 DPSOLWXGHV¶ HYDOXDWLRQ
Ɣ 8VHU LQWHUIDFH, VDPSOH FDOFXODWLRQV, DQG GRFXPHQWDWLRQ IRU GLVWULEXWLRQ

: 10 TB
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7DVN 7.4.2 7LWOH: OSWLPL]HG SWUDWHJLHV IRU NHZ PDUWLFOHV DQG CRXSOLQJ

CRQWULEXWRUV Ɣ QRGHV: 8NIPD
Ɣ VWDII: 2 : GU|EHU, SDOYLRQL (8NIPD)
Ɣ QHZ SHUVRQQHO: ±

DHVFULSWLRQ >1@ IQFOXVLRQ RI KLJKHU-RUGHU HIIHFWV DV ZHOO DV SMEFT HIIHFWV LQ H[LVWLQJ FRGHV IRU HLJJV DQG WRS SK\VLFV, DOORZLQJ
DFFHVV WR OHVV FRQVWUDLQHG FRXSOLQJV WKURXJK YLUWXDO FRUUHFWLRQV. >2@ DHYHORSPHQW RI D FRGH GHVFULELQJ KDGURQLF
SURGXFWLRQ DQG GHFD\ RI QHZ GH9-VFDOH SDUWLFOHV DW LQWHQVLW\- DQG HQHUJ\-IURQWLHU H[SHULPHQWV, RSWLPL]HG WR HQDEOH IDVW
HYDOXDWLRQ IRU DUELWUDU\ LQSXW SDUDPHWHUV.

PLORW SURMHFWV/
RHIHUHQFHV

>1@ R. BRQFLDQL, G. DHJUDVVL, P. GLDUGLQR, R. GU|EHU ³AQDO\WLF PHWKRG IRU NH[W-TR-LHDGLQJ OUGHU QCD FRUUHFWLRQV WR
DRXEOH-HLJJV SURGXFWLRQ´, PK\V. RHY. LHWW. 121 (2018) 016.
>2@ H.-C. CKHQJ, L. LL, E. SDOYLRQL ³A WKHRU\ RI GDUN SLRQV´, JHEP 01 (2022) 122.

CRPSXWLQJ
RHVRXUFHV

Ɣ CP8/WLPH: 1 MCRUH-KRXUV/\U
Ɣ DLVN SSDFH

MLOHVWRQHV Ɣ M.4.2.1: APHOLRUDWHG VRIWZDUH IRU DRXEOH HLJJV PURGXFWLRQ DW NLO QCD LQFOXGLQJ QHZ-SK\VLFV HIIHFWV
Ɣ M.4.2.2: SRIWZDUH IRU HYDOXDWLRQ RI ALP GHFD\ ZLGWKV, H[WHQGHG WR DUELWUDU\ EFT SDUDPHWHU LQSXWV

CRGH QDPH: 7BD

PURJUHVV
PRQLWRULQJ

>1@
Ɣ SHUIRUPDQFH FKHFNV LQ YDULRXV NLQHPDWLF OLPLWV
Ɣ FURVV-FKHFN ZLWK H[LVWLQJ WRROV LQ SM OLPLW
Ɣ EHQFKPDUNLQJ QHZ SK\VLFV HIIHFWV IRU ZKHQ H[LVWLQJ WRROV FDQ EH XVHG
Ɣ LQFOXVLRQ RI KLJKHU-RUGHU SMEFT HIIHFWV

>2@
Ɣ H[WHQVLRQ WR JHQHUDO EFT SDUDPHWUL]DWLRQ
Ɣ FURVV-FKHFN DJDLQVW H[LVWLQJ UHVXOWV
Ɣ RSWLPL]DWLRQ RI DPSOLWXGH HYDOXDWLRQ DQG LQWHJUDWLRQ, WR UHGXFH UXQQLQJ WLPH
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WP5. Physics beyond Colliders
5. PK\VLFV EH\RQG CROOLGHUV

TDVN T.5.1 TLWOH: SFDWWHULQJ APSOLWXGHV DQG GUDYLWDWLRQDO WDYHV

CRQWULEXWRUV Ɣ QRGHV: 81I3D
Ɣ VWDII: 2 : BDUWROR, 0DVWUROLD (81I3D)
Ɣ QHZ SHUVRQQHO: 1 57DA (81I3D)

DHVFULSWLRQ CRPELQDWLRQ RI H[LVWLQJ WRROV IRU DQDO\WLF DQG QXPHULFDO HYDOXDWLRQ RI FH\QPDQ IQWHJUDOV DQG 6FDWWHULQJ APSOLWXGHV, IRU
DSSOLFDWLRQV WR GUDYLWDWLRQDO :DYH 3K\VLFV, ZLWK VSHFLDO UHOHYDQFH WR WKH 3RVW-1HZWRQLDQ FRUUHFWLRQV WR WKH JUDYLWDWLRQDO
SRWHQWLDO RI D FRDOHVFLQJ ELQDU\ V\VWHP RI FRPSDFW REMHFWV.

PLORW SURMHFWV/
RHIHUHQFHV

>1@ 6.aFRIID, 3.a0DVWUROLD, 5.a6WXUDQL, C.a6WXUP DQG :.aJ.a7RUUHV BREDGLOOD,CC6WDWLF WZR-ERG\ SRWHQWLDO DW ILIWK
SRVW-1HZWRQLDQ RUGHU,'' 3K\V. 5HY. LHWW. ?WH[WEI^122` (2019) QR.24, 241605 >DU;LY:1902.10571 >JU-TF@@.
>2@ 0.aK.a0DQGDO, 3.a0DVWUROLD, 5.a3DWLO DQG J.a6WHLQKRII, CCGUDYLWDWLRQDO 6SLQ-2UELW HDPLOWRQLDQ DW 111L2 LQ WKH
SRVW-1HZWRQLDQ IUDPHZRUN,'', DFFHSWHG E\ JHE3 >DU;LY:2209.00611 >KHS-WK@@.

CRPSXWLQJ
RHVRXUFHV

Ɣ C38/WLPH: 0,5 0CRUH-KRXUV/\U
Ɣ DLVN 6SDFH

MLOHVWRQHV Ɣ M.5.1.1: EF7 DLDJUDPPDWLF ASSURDFK WR GUDYLWDWLRQDO :DYH 3K\VLFV

CRGH QDPH: EF7WR31G + LQ KRXVH FRGH

PURJUHVV
PRQLWRULQJ

Ɣ IQWHUIDFLQJ: DXWRPDWLF JHQHUDWRU, DOJHEUDLF PDQLSXODWRUV, GHFRPSRVLWLRQ OLE.
Ɣ CRPSDWLELOLW\ ZLWK AIDA
Ɣ 7HVWLQJ: SKDVH-1 VWDWLF FRUUHFWLRQV; SKDVH-2 QRQ-VWDWLF FRUUHFWLRQV; SKDVH-3, VSLQ-GHSHQGHQW FRUUHFWLRQV.
Ɣ 8VHU LQWHUIDFH, VDPSOH FDOFXODWLRQV, DQG GRFXPHQWDWLRQ IRU GLVWULEXWLRQ
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TDVN T.5.2 TLWOH: NHZ PK\VLFV DQG LDUJH SFDOH SWUXFWXUH

CRQWULEXWRUV Ɣ QRGHV: 8NIPD
Ɣ VWDII: 4: BDUWROR, LLJXRUL, RDFFDQHOOL, 6DOYLRQL (8NIPD)
Ɣ QHZ SHUVRQQHO: ±

DHVFULSWLRQ E[WHQVLRQ RI FRGHV WKDW FDOFXODWH LDUJH 6FDOH 6WUXFWXUH REVHUYDEOHV LQ VWDQGDUG FRVPRORJ\, WR DOORZ IRU QHZ SK\VLFV
HIIHFWV, LQFOXGLQJ LQWHJUDWLRQ ZLWK MDUNRY CKDLQ MRQWH CDUOR SDFNDJHV. DHYHORSPHQW RI XVHU LQWHUIDFH WDNLQJ WKH OLQHDU
FRVPRORJ\ HYROXWLRQ DV LQSXW.

PLORW SURMHFWV/
RHIHUHQFHV

>1@ G. D¶APLFR, L. 6HQDWRUH, P. =KDQJ, ³LLPLWV RQ ZCDM IURP WKH EF7RIL66 ZLWK WKH P\BLUG FRGH´, JCAP 01 (2021) 066,
DU;LY:2003.07956 >DVWUR-SK.CO@.
>2@ J. LHVJRXUJXHV, ³7KH CRVPLF LLQHDU AQLVRWURS\ 6ROYLQJ 6\VWHP (CLA66) I: RYHUYLHZ´, DU;LY:1104.2932
>DVWUR-SK.IM@.

CRPSXWLQJ
RHVRXUFHV

Ɣ CP8/WLPH: 2 MCRUH-KRXUV/\U
Ɣ DLVN 6SDFH

MLOHVWRQHV Ɣ M.5.2.1: EQKDQFHPHQW RI H[LVWLQJ VRIWZDUH HYDOXDWLQJ L66 REVHUYDEOHV WR LQFOXGH NHZ PK\VLFV HIIHFWV
Ɣ M.5.2.2: IQWHJUDWLRQ ZLWK MDUNRY FKDLQ MRQWHCDUOR IRU SDUDPHWHU VSDFH H[SORUDWLRQ

CRGH QDPH: P\BLUG (KWWSV://JLWKXE.FRP/SLHUUH[\]/S\ELUG) >1@

PURJUHVV
PRQLWRULQJ

Ɣ IRU JLYHQ PRGHO, FURVV-FKHFNV RI OLQHDU FRVPRORJ\ ZLWK CLA66 >2@
Ɣ LPSOHPHQWDWLRQ RI SRZHU VSHFWUXP RI ELDVHG WUDFHUV E\ H[WHQGLQJ P\BLUG
Ɣ MCMC DQDO\VLV
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NETWORKING

Network activities 

● Regular meetings (remotely and in presence) among nodes members, to monitor the evolution of the 
various research lines 

● Regular participation to and organization of international workshops on Advanced Computing and Analysis 
Techniques in Physics Research, such as the ACAT workshop series 

● Training activities: training weeks, and school organization 

● Meetings dedicated to the development of cross-disciplinary projects  

● Fostering the interest of researchers and softwares developers for the update and the continuous 
maintenance and update of existing valuable tools, preventing the risk of their obsolescence. 
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