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Introduction
Welcome and thank you for attending this discussion on CE23 EOI

Your thoughts, ideas and input are very welcome and appreciated

Fundamental Physics has gone through a revolution in the past decade.
Increased accuracy of  many measurements challenge theory and technology.
The discovery of  the Higgs Boson has completed the composition of  the Standard Model 
of  Particle Physics – but there are still many unsolved problems.

We are moving towards deeply scrutinizing various anomalous measurements that, when 
taken together, suggest that cracks are opening in the Standard Model.

Instead of  a New Machine and New Experiments – we need Increased Precision!
This requires advances in theory and technology along with better experimental results

Better Calculations + Better Technology => Increased Precision.
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CE23 team – interested parties
Adelaide: Paul Jackson, Derek Leinweber, Martin White, James Zanotti, Ross Young
ANU: John Close, Joe Hope, Cedric Simenel
Melbourne: Martin Sevior, Andrea Thamm, Ray Volkas, Nicole Bell, Phillip Urquijo, 
Matthew Dolan, Geoffrey Taylor
Monash: Csaba Balasz, Ulrik Egede, Jordan Nash, Peter Skands, German Valencia
UNSW: Michael Schmidt, Yvonne Wong
UQ: Jacinda Ginges, Pat Scott, Magdalena Zych
Sydney: Archil Kobakhidze, Kevin Varvell, Bruce Yabsley
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Comments on composition:
Good spread of  representation across the many nodes; 
Currently too many people to all be CIs – we need to streamline the participants;
Seven of  the Go8 Universities involved in the discussions;
15 (1) current/former ARC Future Fellows (DECRA Fellows) involved;
The gender/diversity balance is not good! We must address this directly prior to EOI stage (if  
possible) or by proactive hiring of  female staff  at all nodes as a result of  the Centre award.
Overlap of  personnel with other Centre’s (notably CDMPP) and other CE23 bids – problem?



Topics spanning broad/focused range
• Precision flavour physics: LHCb, Belle II, COMET, ATLAS

– Rare Penguin/Box diagrams and leptonic processes (B→Xll, b → s𝛾, B → lnu, 
B →D𝜏𝜈, 𝜇 → 𝑒 conversion, t → 𝑏𝑊, maybe Higgs, plus others)

– Precise determination of  CKM matrix elements
• Quantum precision

– Quantum limited and sub-quantum limited measurements of  the gravitational field 
for beyond standard model physics and to test GR

• Precision in Nuclear experimentation
• Lattice inputs for precise SM measurements and better predictions

– Form factors and matrix elements 
• Global fitting of  inputs to improve SM precision and constrain BSM theories
• Theory Calculations for all rare processes

– Precision flavour, impact on neutrinos and the lepton sector more broadly
• Atomic parity-violation, P- or T-violating electric dipole moments
• g-2 muon calculation
• Generator improvements to create more precise tools and simulations
• Technological advancements in triggering and data acquisition
• Use of  accelerators (i.e. GPUs) in nuclear/particle → vast speed increases in calculations
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ARC Timeline
• While the timelines are tight, we are more than capable of  bringing this together

• ARC EOIs for CE23 open: 8th June 2021
Ø ARC EOIs for CE23 close: 28th July 2021

• Rejoinders CLOSE: 14th October 2021

• Successful Applications Notified: November 2021

• ARC Full Proposals Open: 8th December 2021
• ARC Full Proposals Close: 2nd March 2022

• ARC Full Proposal Rejoinders: May 2022
• ARC Full Proposal Interviews: June/July 2022 
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These are the key 
dates for us to 
consider in the first 
instance.

We don’t need all the 
answers today, but we 
can’t wait too much 
longer before making 
some choices and 
pressing ahead



Summary

• The next big results in nuclear/particle/quantum physics will come as a result of  
precise measurement and calculation and improved sensitivity on fundamental 
parameters – not at this time requiring one brand new machine

• In Australia, are very well placed to make a telling contribution to this global effort

• Multiple anomalous results from various sources require deeper scrutiny in the 
coming decade – this physics spans many orders of  magnitude – enticing!

• We have the apparatus, technology, theoretical knowledge, personnel and interest to 
do this; how do we shift our thinking and pitch the best story?
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Synergies

experiment

theory
technology
/computation

Ultimate 
precision 
on BSM 
sensitive 
observables

gravity, flavour anomalies, precision
SM at all energy scales, local/national 
contributions to precision 
fundamental measurements

Atomic parity violation
Heavy flavour and neutrino 
inputs
Lattice QCD
Inputs from generators
Advanced Global Fitting

Advances in heterogenous 
computing
Use of accelerators (GPGPUs, 
FPGAs) in expts and calcs
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Additional Material
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Input and scales from EDM

Jackson – CE23 9

Electron EDM 
(1 operator)

Semi-leptonic 
(3 operators)

quark/gluon 
(8 operators)

QCD theta 
(1 operator)

Paramagnetic 
(ThO, YbF, HfF+, Tl,…)

Diamagnetic 
(Hg, Ra, TlF,…)

Nucleon EDM 
(n, p)

BSM Models

High-energy collider 
Astrophysical
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<latexit sha1_base64="mNjGicggkfO3ra/ilRCnqVBwBVc=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4sWxU0GPRi8cK9gPatWTTbBuaTdYkK5Slf8KLB0W8+ne8+W9M2z1o64OBx3szzMwLE8GN9f1vb2l5ZXVtvbBR3Nza3tkt7e03jEo1ZXWqhNKtkBgmuGR1y61grUQzEoeCNcPhzcRvPjFtuJL3dpSwICZ9ySNOiXVSC/sP2ek5HndLZb/iT4EWCc5JGXLUuqWvTk/RNGbSUkGMaWM/sUFGtOVUsHGxkxqWEDokfdZ2VJKYmSCb3jtGx07poUhpV9Kiqfp7IiOxMaM4dJ0xsQMz703E/7x2aqOrIOMySS2TdLYoSgWyCk2eRz2uGbVi5AihmrtbER0QTah1ERVdCHj+5UXSOKtgv4LvLsrV6zyOAhzCEZwAhkuowi3UoA4UBDzDK7x5j96L9+59zFqXvHzmAP7A+/wBr3KPEg==</latexit><latexit sha1_base64="mNjGicggkfO3ra/ilRCnqVBwBVc=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4sWxU0GPRi8cK9gPatWTTbBuaTdYkK5Slf8KLB0W8+ne8+W9M2z1o64OBx3szzMwLE8GN9f1vb2l5ZXVtvbBR3Nza3tkt7e03jEo1ZXWqhNKtkBgmuGR1y61grUQzEoeCNcPhzcRvPjFtuJL3dpSwICZ9ySNOiXVSC/sP2ek5HndLZb/iT4EWCc5JGXLUuqWvTk/RNGbSUkGMaWM/sUFGtOVUsHGxkxqWEDokfdZ2VJKYmSCb3jtGx07poUhpV9Kiqfp7IiOxMaM4dJ0xsQMz703E/7x2aqOrIOMySS2TdLYoSgWyCk2eRz2uGbVi5AihmrtbER0QTah1ERVdCHj+5UXSOKtgv4LvLsrV6zyOAhzCEZwAhkuowi3UoA4UBDzDK7x5j96L9+59zFqXvHzmAP7A+/wBr3KPEg==</latexit><latexit sha1_base64="mNjGicggkfO3ra/ilRCnqVBwBVc=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4sWxU0GPRi8cK9gPatWTTbBuaTdYkK5Slf8KLB0W8+ne8+W9M2z1o64OBx3szzMwLE8GN9f1vb2l5ZXVtvbBR3Nza3tkt7e03jEo1ZXWqhNKtkBgmuGR1y61grUQzEoeCNcPhzcRvPjFtuJL3dpSwICZ9ySNOiXVSC/sP2ek5HndLZb/iT4EWCc5JGXLUuqWvTk/RNGbSUkGMaWM/sUFGtOVUsHGxkxqWEDokfdZ2VJKYmSCb3jtGx07poUhpV9Kiqfp7IiOxMaM4dJ0xsQMz703E/7x2aqOrIOMySS2TdLYoSgWyCk2eRz2uGbVi5AihmrtbER0QTah1ERVdCHj+5UXSOKtgv4LvLsrV6zyOAhzCEZwAhkuowi3UoA4UBDzDK7x5j96L9+59zFqXvHzmAP7A+/wBr3KPEg==</latexit><latexit sha1_base64="mNjGicggkfO3ra/ilRCnqVBwBVc=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4sWxU0GPRi8cK9gPatWTTbBuaTdYkK5Slf8KLB0W8+ne8+W9M2z1o64OBx3szzMwLE8GN9f1vb2l5ZXVtvbBR3Nza3tkt7e03jEo1ZXWqhNKtkBgmuGR1y61grUQzEoeCNcPhzcRvPjFtuJL3dpSwICZ9ySNOiXVSC/sP2ek5HndLZb/iT4EWCc5JGXLUuqWvTk/RNGbSUkGMaWM/sUFGtOVUsHGxkxqWEDokfdZ2VJKYmSCb3jtGx07poUhpV9Kiqfp7IiOxMaM4dJ0xsQMz703E/7x2aqOrIOMySS2TdLYoSgWyCk2eRz2uGbVi5AihmrtbER0QTah1ERVdCHj+5UXSOKtgv4LvLsrV6zyOAhzCEZwAhkuowi3UoA4UBDzDK7x5j96L9+59zFqXvHzmAP7A+/wBr3KPEg==</latexit>10�30
<latexit sha1_base64="De1BxMW0JUHoZYbpbKN9lVtadM8=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4sWRV0GPRi8cK9gPatWTTbBuaTdYkK5Slf8KLB0W8+ne8+W9M2z1o64OBx3szzMwLE8GNxfjbW1peWV1bL2wUN7e2d3ZLe/sNo1JNWZ0qoXQrJIYJLlndcitYK9GMxKFgzXB4M/GbT0wbruS9HSUsiElf8ohTYp3U8vFDdnqOx91SGVfwFGiR+DkpQ45at/TV6SmaxkxaKogxbR8nNsiItpwKNi52UsMSQoekz9qOShIzE2TTe8fo2Ck9FCntSlo0VX9PZCQ2ZhSHrjMmdmDmvYn4n9dObXQVZFwmqWWSzhZFqUBWocnzqMc1o1aMHCFUc3crogOiCbUuoqILwZ9/eZE0zio+rvh3F+XqdR5HAQ7hCE7Ah0uowi3UoA4UBDzDK7x5j96L9+59zFqXvHzmAP7A+/wBre2PEQ==</latexit><latexit sha1_base64="De1BxMW0JUHoZYbpbKN9lVtadM8=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4sWRV0GPRi8cK9gPatWTTbBuaTdYkK5Slf8KLB0W8+ne8+W9M2z1o64OBx3szzMwLE8GNxfjbW1peWV1bL2wUN7e2d3ZLe/sNo1JNWZ0qoXQrJIYJLlndcitYK9GMxKFgzXB4M/GbT0wbruS9HSUsiElf8ohTYp3U8vFDdnqOx91SGVfwFGiR+DkpQ45at/TV6SmaxkxaKogxbR8nNsiItpwKNi52UsMSQoekz9qOShIzE2TTe8fo2Ck9FCntSlo0VX9PZCQ2ZhSHrjMmdmDmvYn4n9dObXQVZFwmqWWSzhZFqUBWocnzqMc1o1aMHCFUc3crogOiCbUuoqILwZ9/eZE0zio+rvh3F+XqdR5HAQ7hCE7Ah0uowi3UoA4UBDzDK7x5j96L9+59zFqXvHzmAP7A+/wBre2PEQ==</latexit><latexit sha1_base64="De1BxMW0JUHoZYbpbKN9lVtadM8=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4sWRV0GPRi8cK9gPatWTTbBuaTdYkK5Slf8KLB0W8+ne8+W9M2z1o64OBx3szzMwLE8GNxfjbW1peWV1bL2wUN7e2d3ZLe/sNo1JNWZ0qoXQrJIYJLlndcitYK9GMxKFgzXB4M/GbT0wbruS9HSUsiElf8ohTYp3U8vFDdnqOx91SGVfwFGiR+DkpQ45at/TV6SmaxkxaKogxbR8nNsiItpwKNi52UsMSQoekz9qOShIzE2TTe8fo2Ck9FCntSlo0VX9PZCQ2ZhSHrjMmdmDmvYn4n9dObXQVZFwmqWWSzhZFqUBWocnzqMc1o1aMHCFUc3crogOiCbUuoqILwZ9/eZE0zio+rvh3F+XqdR5HAQ7hCE7Ah0uowi3UoA4UBDzDK7x5j96L9+59zFqXvHzmAP7A+/wBre2PEQ==</latexit><latexit sha1_base64="De1BxMW0JUHoZYbpbKN9lVtadM8=">AAAB73icbVBNSwMxEJ31s9avqkcvwSJ4sWRV0GPRi8cK9gPatWTTbBuaTdYkK5Slf8KLB0W8+ne8+W9M2z1o64OBx3szzMwLE8GNxfjbW1peWV1bL2wUN7e2d3ZLe/sNo1JNWZ0qoXQrJIYJLlndcitYK9GMxKFgzXB4M/GbT0wbruS9HSUsiElf8ohTYp3U8vFDdnqOx91SGVfwFGiR+DkpQ45at/TV6SmaxkxaKogxbR8nNsiItpwKNi52UsMSQoekz9qOShIzE2TTe8fo2Ck9FCntSlo0VX9PZCQ2ZhSHrjMmdmDmvYn4n9dObXQVZFwmqWWSzhZFqUBWocnzqMc1o1aMHCFUc3crogOiCbUuoqILwZ9/eZE0zio+rvh3F+XqdR5HAQ7hCE7Ah0uowi3UoA4UBDzDK7x5j96L9+59zFqXvHzmAP7A+/wBre2PEQ==</latexit>

10�29
<latexit sha1_base64="W+PLUowrBP2lWqHLcq2xaY+F4dY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbBPUW9OIxgnlAsobZySQZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m09cGxGpexzH3A/pQIm+YBSt1PLch/SscjXpFktu2Z2BLBMvIyXIUOsWvzq9iCUhV8gkNabtuTH6KdUomOSTQicxPKZsRAe8bamiITd+Ort3Qk6s0iP9SNtSSGbq74mUhsaMw8B2hhSHZtGbiv957QT7l34qVJwgV2y+qJ9IghGZPk96QnOGcmwJZVrYWwkbUk0Z2ogKNgRv8eVl0qiUPbfs3Z2XqtdZHHk4gmM4BQ8uoAq3UIM6MJDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7oUjxk=</latexit><latexit sha1_base64="W+PLUowrBP2lWqHLcq2xaY+F4dY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbBPUW9OIxgnlAsobZySQZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m09cGxGpexzH3A/pQIm+YBSt1PLch/SscjXpFktu2Z2BLBMvIyXIUOsWvzq9iCUhV8gkNabtuTH6KdUomOSTQicxPKZsRAe8bamiITd+Ort3Qk6s0iP9SNtSSGbq74mUhsaMw8B2hhSHZtGbiv957QT7l34qVJwgV2y+qJ9IghGZPk96QnOGcmwJZVrYWwkbUk0Z2ogKNgRv8eVl0qiUPbfs3Z2XqtdZHHk4gmM4BQ8uoAq3UIM6MJDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7oUjxk=</latexit><latexit sha1_base64="W+PLUowrBP2lWqHLcq2xaY+F4dY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbBPUW9OIxgnlAsobZySQZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m09cGxGpexzH3A/pQIm+YBSt1PLch/SscjXpFktu2Z2BLBMvIyXIUOsWvzq9iCUhV8gkNabtuTH6KdUomOSTQicxPKZsRAe8bamiITd+Ort3Qk6s0iP9SNtSSGbq74mUhsaMw8B2hhSHZtGbiv957QT7l34qVJwgV2y+qJ9IghGZPk96QnOGcmwJZVrYWwkbUk0Z2ogKNgRv8eVl0qiUPbfs3Z2XqtdZHHk4gmM4BQ8uoAq3UIM6MJDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7oUjxk=</latexit><latexit sha1_base64="W+PLUowrBP2lWqHLcq2xaY+F4dY=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbBPUW9OIxgnlAsobZySQZMju7zvQKYclPePGgiFd/x5t/4yTZgyYWNBRV3XR3BbEUBl3328mtrK6tb+Q3C1vbO7t7xf2DhokSzXidRTLSrYAaLoXidRQoeSvWnIaB5M1gdDP1m09cGxGpexzH3A/pQIm+YBSt1PLch/SscjXpFktu2Z2BLBMvIyXIUOsWvzq9iCUhV8gkNabtuTH6KdUomOSTQicxPKZsRAe8bamiITd+Ort3Qk6s0iP9SNtSSGbq74mUhsaMw8B2hhSHZtGbiv957QT7l34qVJwgV2y+qJ9IghGZPk96QnOGcmwJZVrYWwkbUk0Z2ogKNgRv8eVl0qiUPbfs3Z2XqtdZHHk4gmM4BQ8uoAq3UIM6MJDwDK/w5jw6L8678zFvzTnZzCH8gfP5A7oUjxk=</latexit>10�28

<latexit sha1_base64="MEp41E+fvZYMPz4RsRK3sOq+hOg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbBHMMevEYwTwgWcPspJMMmZ1dZ2aFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glhwbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SxbDBIhGpdkA1Ci6xYbgR2I4V0jAQ2ArGNzO/9YRK80jem0mMfkiHkg84o8ZKbc99SC8q1WmvWHLL7hxklXgZKUGGeq/41e1HLAlRGiao1h3PjY2fUmU4EzgtdBONMWVjOsSOpZKGqP10fu+UnFmlTwaRsiUNmau/J1Iaaj0JA9sZUjPSy95M/M/rJGZQ9VMu48SgZItFg0QQE5HZ86TPFTIjJpZQpri9lbARVZQZG1HBhuAtv7xKmpWy55a9u8tS7TqLIw8ncArn4MEV1OAW6tAABgKe4RXenEfnxXl3PhatOSebOYY/cD5/ALiPjxg=</latexit><latexit sha1_base64="MEp41E+fvZYMPz4RsRK3sOq+hOg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbBHMMevEYwTwgWcPspJMMmZ1dZ2aFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glhwbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SxbDBIhGpdkA1Ci6xYbgR2I4V0jAQ2ArGNzO/9YRK80jem0mMfkiHkg84o8ZKbc99SC8q1WmvWHLL7hxklXgZKUGGeq/41e1HLAlRGiao1h3PjY2fUmU4EzgtdBONMWVjOsSOpZKGqP10fu+UnFmlTwaRsiUNmau/J1Iaaj0JA9sZUjPSy95M/M/rJGZQ9VMu48SgZItFg0QQE5HZ86TPFTIjJpZQpri9lbARVZQZG1HBhuAtv7xKmpWy55a9u8tS7TqLIw8ncArn4MEV1OAW6tAABgKe4RXenEfnxXl3PhatOSebOYY/cD5/ALiPjxg=</latexit><latexit sha1_base64="MEp41E+fvZYMPz4RsRK3sOq+hOg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbBHMMevEYwTwgWcPspJMMmZ1dZ2aFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glhwbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SxbDBIhGpdkA1Ci6xYbgR2I4V0jAQ2ArGNzO/9YRK80jem0mMfkiHkg84o8ZKbc99SC8q1WmvWHLL7hxklXgZKUGGeq/41e1HLAlRGiao1h3PjY2fUmU4EzgtdBONMWVjOsSOpZKGqP10fu+UnFmlTwaRsiUNmau/J1Iaaj0JA9sZUjPSy95M/M/rJGZQ9VMu48SgZItFg0QQE5HZ86TPFTIjJpZQpri9lbARVZQZG1HBhuAtv7xKmpWy55a9u8tS7TqLIw8ncArn4MEV1OAW6tAABgKe4RXenEfnxXl3PhatOSebOYY/cD5/ALiPjxg=</latexit><latexit sha1_base64="MEp41E+fvZYMPz4RsRK3sOq+hOg=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbBHMMevEYwTwgWcPspJMMmZ1dZ2aFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glhwbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SxbDBIhGpdkA1Ci6xYbgR2I4V0jAQ2ArGNzO/9YRK80jem0mMfkiHkg84o8ZKbc99SC8q1WmvWHLL7hxklXgZKUGGeq/41e1HLAlRGiao1h3PjY2fUmU4EzgtdBONMWVjOsSOpZKGqP10fu+UnFmlTwaRsiUNmau/J1Iaaj0JA9sZUjPSy95M/M/rJGZQ9VMu48SgZItFg0QQE5HZ86TPFTIjJpZQpri9lbARVZQZG1HBhuAtv7xKmpWy55a9u8tS7TqLIw8ncArn4MEV1OAW6tAABgKe4RXenEfnxXl3PhatOSebOYY/cD5/ALiPjxg=</latexit>

10�27
<latexit sha1_base64="Ctg8SL2N9TKGteLs7xF4p6iuTx4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbhHgMevEYwTwgWcPspJMMmZ1dZ2aFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glhwbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SxbDBIhGpdkA1Ci6xYbgR2I4V0jAQ2ArGNzO/9YRK80jem0mMfkiHkg84o8ZKbc99SC8q1WmvWHLL7hxklXgZKUGGeq/41e1HLAlRGiao1h3PjY2fUmU4EzgtdBONMWVjOsSOpZKGqP10fu+UnFmlTwaRsiUNmau/J1Iaaj0JA9sZUjPSy95M/M/rJGZw5adcxolByRaLBokgJiKz50mfK2RGTCyhTHF7K2EjqigzNqKCDcFbfnmVNCtlzy17d5el2nUWRx5O4BTOwYMq1OAW6tAABgKe4RXenEfnxXl3PhatOSebOYY/cD5/ALcKjxc=</latexit><latexit sha1_base64="Ctg8SL2N9TKGteLs7xF4p6iuTx4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbhHgMevEYwTwgWcPspJMMmZ1dZ2aFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glhwbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SxbDBIhGpdkA1Ci6xYbgR2I4V0jAQ2ArGNzO/9YRK80jem0mMfkiHkg84o8ZKbc99SC8q1WmvWHLL7hxklXgZKUGGeq/41e1HLAlRGiao1h3PjY2fUmU4EzgtdBONMWVjOsSOpZKGqP10fu+UnFmlTwaRsiUNmau/J1Iaaj0JA9sZUjPSy95M/M/rJGZw5adcxolByRaLBokgJiKz50mfK2RGTCyhTHF7K2EjqigzNqKCDcFbfnmVNCtlzy17d5el2nUWRx5O4BTOwYMq1OAW6tAABgKe4RXenEfnxXl3PhatOSebOYY/cD5/ALcKjxc=</latexit><latexit sha1_base64="Ctg8SL2N9TKGteLs7xF4p6iuTx4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbhHgMevEYwTwgWcPspJMMmZ1dZ2aFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glhwbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SxbDBIhGpdkA1Ci6xYbgR2I4V0jAQ2ArGNzO/9YRK80jem0mMfkiHkg84o8ZKbc99SC8q1WmvWHLL7hxklXgZKUGGeq/41e1HLAlRGiao1h3PjY2fUmU4EzgtdBONMWVjOsSOpZKGqP10fu+UnFmlTwaRsiUNmau/J1Iaaj0JA9sZUjPSy95M/M/rJGZw5adcxolByRaLBokgJiKz50mfK2RGTCyhTHF7K2EjqigzNqKCDcFbfnmVNCtlzy17d5el2nUWRx5O4BTOwYMq1OAW6tAABgKe4RXenEfnxXl3PhatOSebOYY/cD5/ALcKjxc=</latexit><latexit sha1_base64="Ctg8SL2N9TKGteLs7xF4p6iuTx4=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbhHgMevEYwTwgWcPspJMMmZ1dZ2aFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7glhwbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SxbDBIhGpdkA1Ci6xYbgR2I4V0jAQ2ArGNzO/9YRK80jem0mMfkiHkg84o8ZKbc99SC8q1WmvWHLL7hxklXgZKUGGeq/41e1HLAlRGiao1h3PjY2fUmU4EzgtdBONMWVjOsSOpZKGqP10fu+UnFmlTwaRsiUNmau/J1Iaaj0JA9sZUjPSy95M/M/rJGZw5adcxolByRaLBokgJiKz50mfK2RGTCyhTHF7K2EjqigzNqKCDcFbfnmVNCtlzy17d5el2nUWRx5O4BTOwYMq1OAW6tAABgKe4RXenEfnxXl3PhatOSebOYY/cD5/ALcKjxc=</latexit>

10�26
<latexit sha1_base64="TF2dCsvIMIwPhcnJso//TnzTM4s=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbRD0GvXiMYB6QrGF2MkmGzM6uM71CWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqHscx90M6UKIvGEUrtTz3IT2rXEy6xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNCplzy17d+el6nUWRx6O4BhOwYNLqMIt1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALWFjxY=</latexit><latexit sha1_base64="TF2dCsvIMIwPhcnJso//TnzTM4s=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbRD0GvXiMYB6QrGF2MkmGzM6uM71CWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqHscx90M6UKIvGEUrtTz3IT2rXEy6xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNCplzy17d+el6nUWRx6O4BhOwYNLqMIt1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALWFjxY=</latexit><latexit sha1_base64="TF2dCsvIMIwPhcnJso//TnzTM4s=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbRD0GvXiMYB6QrGF2MkmGzM6uM71CWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqHscx90M6UKIvGEUrtTz3IT2rXEy6xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNCplzy17d+el6nUWRx6O4BhOwYNLqMIt1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALWFjxY=</latexit><latexit sha1_base64="TF2dCsvIMIwPhcnJso//TnzTM4s=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbRD0GvXiMYB6QrGF2MkmGzM6uM71CWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqHscx90M6UKIvGEUrtTz3IT2rXEy6xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNCplzy17d+el6nUWRx6O4BhOwYNLqMIt1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALWFjxY=</latexit>

10�25
<latexit sha1_base64="UJt5dQ+MFp/QDECQ2+ELxHYOiJM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbFD0GvXiMYB6QrGF2MkmGzM6uM71CWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqHscx90M6UKIvGEUrtTz3IT2rXEy6xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNCplzy17d+el6nUWRx6O4BhOwYNLqMIt1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALQAjxU=</latexit><latexit sha1_base64="UJt5dQ+MFp/QDECQ2+ELxHYOiJM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbFD0GvXiMYB6QrGF2MkmGzM6uM71CWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqHscx90M6UKIvGEUrtTz3IT2rXEy6xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNCplzy17d+el6nUWRx6O4BhOwYNLqMIt1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALQAjxU=</latexit><latexit sha1_base64="UJt5dQ+MFp/QDECQ2+ELxHYOiJM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbFD0GvXiMYB6QrGF2MkmGzM6uM71CWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqHscx90M6UKIvGEUrtTz3IT2rXEy6xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNCplzy17d+el6nUWRx6O4BhOwYNLqMIt1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALQAjxU=</latexit><latexit sha1_base64="UJt5dQ+MFp/QDECQ2+ELxHYOiJM=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgxbAbFD0GvXiMYB6QrGF2MkmGzM6uM71CWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95hPXRkTqHscx90M6UKIvGEUrtTz3IT2rXEy6xZJbdmcgy8TLSAky1LrFr04vYknIFTJJjWl7box+SjUKJvmk0EkMjykb0QFvW6poyI2fzu6dkBOr9Eg/0rYUkpn6eyKloTHjMLCdIcWhWfSm4n9eO8H+lZ8KFSfIFZsv6ieSYESmz5Oe0JyhHFtCmRb2VsKGVFOGNqKCDcFbfHmZNCplzy17d+el6nUWRx6O4BhOwYNLqMIt1KAODCQ8wyu8OY/Oi/PufMxbc042cwh/4Hz+ALQAjxU=</latexit>

de (e cm)
<latexit sha1_base64="Ow09+MZAlOPqWd6+TXioXTo8u70=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQQUoigi6LblxWsA9oQphMJu3QmUmYmQgh1F9x40IRt36IO//GaZuFth64cDjnXu69J0wZVdpxvq3K2vrG5lZ1u7azu7d/YB8e9VSSSUy6OGGJHIRIEUYF6WqqGRmkkiAeMtIPJ7czv/9IpKKJeNB5SnyORoLGFCNtpMCuRwHxzpumYOFJDjGfngV2w2k5c8BV4pakAUp0AvvLixKccSI0Zkipoeuk2i+Q1BQzMq15mSIpwhM0IkNDBeJE+cX8+Ck8NUoE40SaEhrO1d8TBeJK5Tw0nRzpsVr2ZuJ/3jDT8bVfUJFmmgi8WBRnDOoEzpKAEZUEa5YbgrCk5laIx0girE1eNROCu/zyKuldtFyn5d5fNto3ZRxVcAxOQBO44Aq0wR3ogC7AIAfP4BW8WU/Wi/VufSxaK1Y5Uwd/YH3+ANvok5o=</latexit><latexit sha1_base64="Ow09+MZAlOPqWd6+TXioXTo8u70=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQQUoigi6LblxWsA9oQphMJu3QmUmYmQgh1F9x40IRt36IO//GaZuFth64cDjnXu69J0wZVdpxvq3K2vrG5lZ1u7azu7d/YB8e9VSSSUy6OGGJHIRIEUYF6WqqGRmkkiAeMtIPJ7czv/9IpKKJeNB5SnyORoLGFCNtpMCuRwHxzpumYOFJDjGfngV2w2k5c8BV4pakAUp0AvvLixKccSI0Zkipoeuk2i+Q1BQzMq15mSIpwhM0IkNDBeJE+cX8+Ck8NUoE40SaEhrO1d8TBeJK5Tw0nRzpsVr2ZuJ/3jDT8bVfUJFmmgi8WBRnDOoEzpKAEZUEa5YbgrCk5laIx0girE1eNROCu/zyKuldtFyn5d5fNto3ZRxVcAxOQBO44Aq0wR3ogC7AIAfP4BW8WU/Wi/VufSxaK1Y5Uwd/YH3+ANvok5o=</latexit><latexit sha1_base64="Ow09+MZAlOPqWd6+TXioXTo8u70=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQQUoigi6LblxWsA9oQphMJu3QmUmYmQgh1F9x40IRt36IO//GaZuFth64cDjnXu69J0wZVdpxvq3K2vrG5lZ1u7azu7d/YB8e9VSSSUy6OGGJHIRIEUYF6WqqGRmkkiAeMtIPJ7czv/9IpKKJeNB5SnyORoLGFCNtpMCuRwHxzpumYOFJDjGfngV2w2k5c8BV4pakAUp0AvvLixKccSI0Zkipoeuk2i+Q1BQzMq15mSIpwhM0IkNDBeJE+cX8+Ck8NUoE40SaEhrO1d8TBeJK5Tw0nRzpsVr2ZuJ/3jDT8bVfUJFmmgi8WBRnDOoEzpKAEZUEa5YbgrCk5laIx0girE1eNROCu/zyKuldtFyn5d5fNto3ZRxVcAxOQBO44Aq0wR3ogC7AIAfP4BW8WU/Wi/VufSxaK1Y5Uwd/YH3+ANvok5o=</latexit><latexit sha1_base64="Ow09+MZAlOPqWd6+TXioXTo8u70=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQQUoigi6LblxWsA9oQphMJu3QmUmYmQgh1F9x40IRt36IO//GaZuFth64cDjnXu69J0wZVdpxvq3K2vrG5lZ1u7azu7d/YB8e9VSSSUy6OGGJHIRIEUYF6WqqGRmkkiAeMtIPJ7czv/9IpKKJeNB5SnyORoLGFCNtpMCuRwHxzpumYOFJDjGfngV2w2k5c8BV4pakAUp0AvvLixKccSI0Zkipoeuk2i+Q1BQzMq15mSIpwhM0IkNDBeJE+cX8+Ck8NUoE40SaEhrO1d8TBeJK5Tw0nRzpsVr2ZuJ/3jDT8bVfUJFmmgi8WBRnDOoEzpKAEZUEa5YbgrCk5laIx0girE1eNROCu/zyKuldtFyn5d5fNto3ZRxVcAxOQBO44Aq0wR3ogC7AIAfP4BW8WU/Wi/VufSxaK1Y5Uwd/YH3+ANvok5o=</latexit>

Supersymmetry variants
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Input from lattice on Vub vs Vcb
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