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— User-Process-VR/ESHH
1703.09252 SM: no changes

1903.08137 Chhh, Ct

>> |

problem with 2-loop
triangle-type diagrams
now fixed

2006.16877 Chhh,Ct, Ctty CgghyCqgghh
(EWChL, i.e. HEFT)

—» User-Process-Ve/ssHH _SMEFT
2204.13045
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Source of the problem

variation of trilinear coupling in 2-loop virtual contribution implemented as:

o1
VOOP =V oxatri + (Chnh — 1) Viri SM: Chph = 1

oVt HIRsub 9Re [(V +1) - B*] D 2Re -VbOXthri - B* + (chnh — 1) Viri - B*

/71

contains %/€ need
O(€) terms

(complex)

Big Thanks to

Emmanuele Bagnaschi, Guiseppe Degrassi, Ramona Grober (arXiv:2309.10525)

for performing a detailed comparison and for pointing out a discrepancy!
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ggHH HEFT
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ggHH HEFT
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benchmark points

benchmark Chhh Ct Ctt Cggh | Cgghh
SM 1 1 0 0 0
1* 5.105 1.1 0 0 0
2* 6.84 1.03| 1/6 | —1/3 0
3* 2.21 1.05 | —1/3 | 0.5 0.25
4* 2.79 090 | —1/6 | —=1/3 | —1/2
5 3.95 1.17 | —1/3 | 1/6 | —1/2
6* —0.684 | 09 | —-1/6 | 0.5 0.25
7 —0.10 | 0.94 1 1/6 | —1/6
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total cross sections

e of Technology

benchmark o NLO[fb] old SMEFT diff. ONLO [fb] old diff.
option (b) | option (b) | SMEFT | HEFT | HEFT | HEFT

1* 71.95+20 %Zg 74.297198% | 42% | 91.62 | 94.32 | 2.9%
3* 68.6901% | 69.2071L7% | 0.7% | 70.20 | 72.43 | 3.1%
6* 70.187188% | 72,51 7206% | 3.3% 87.9 | 91.40 | 3.9%

effects on total cross sections below 5% level
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BP1* at NLO comparing old and new grid (13 TeV)

gHH SMEFT benchmark point 1* old vs new
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BP3* at NLO comparing old and new grid (13 TeV)

A=1TeV

gHH SMEFT benchmark points 3* and 6*
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BP6* at NLO comparing old and new grid (13 TeV)
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Other improvements in new version

@ problem with file locking in parallel runs fixed: first do ./run.sh warmup
(when using own runscripts, otherwise warmup will be done automatically by run.sh)

@ updates of run script:
@ exit statement after parallel stage 2 removed
@ parallel stages 3, 4: initialisation of xgriditeration fixed

@ documentation updated
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Summary %S(IT
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Powheg code sgHH_SMEFT fixed, new version available in svn repo
POWHEG-BOX-VZ2

public grid also fixed (https://github.com/mppmu/hharid)

gsHH HEFT fix will be public very soon (only updates in python handling of
the grid are missing)

errata on arXiv coming out soon

discrepancy up to 35% in mHH distribution close to virtual top pair
production threshold for benchmark point 1*

discrepancies below 5% level for total cross sections and benchmark
points 3* and 67
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https://github.com/mppmu/hhgrid
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Apologies to all users of the code
and
Thank you for your patience!
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Differences due to Vfin in total cross section ='.ii

AViin/ B, tXsec
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