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Enrico’s talk Thursday morning 9:25

NN Oscillations

Rinaldi, Syritsyn, Wagman, Buchoff, Schroeder, and Wasem 1809.00246

v/ Physical point

X continuum, infinite volume
Operator || MS(2 GeV), ﬁ?fb(iz\g Bare, |x?/dof
107° GeV® 107° Lu.
Q1 -44(19) 5.0 -3.7(1.6) | 0.75
Qs 140(40) 12.8 | 11.8(3.2) | 0.69
Qs -79(23) 9.7 | -6.6(1.9) | 0.72
Qs -1.43(64) 2.1 -0.096(42)| 0.73

enhancement J
means experiments

have greater reach




CP Violating N Coupling

Brantley, Joo, Mastropas, Mereghetti, Monge-Camacho, Tiburzi, and Walker-Loud arXiv:1612.07733 [See also PLB 766 (2017) 254-262]
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n EDM

Syritsyn, Ohki, Izubuchi CIPANP 2018 1810.03721
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n EDM

Dragos, Luu, Shindler, de Vries LATTICE 2017 EPJ Web Conf 175 (2018) 06018 arXiv:1711.04730

1.0

Mn ~ 700 MeV
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ga Quenching

NPLQCD PRL 120 (2018) 15 152002 arXiv:1712.03221 mr[ -~ 800 Mev, aNO 1 45 fm

different flavor structures

ARY ARY ARY ARY
b,
0.02 O—=—Fm ¢ ¥ g ¥ E
—0.1[ O d
_oof R=g(A)/g9(p) g fﬁe
- AR = R — Ryaive
-0.3T




pp Fusion

NPLQCD PRL 119 (2017) 06 062002 arXiv:1610.04545 ml‘[ ~ 800 MeV, aNO " 1 45 fm

\ | 1.4=3.9(0.2)stt(1.0)f(0.4)mass(0 Q)EFT

' - Pionless EFT

® o
Ve :

Dineutron bound at 800 MeV

Just need binding energies,
matrix element from the
lattice



Polarizabllity (2Bvv
Isotensor Polarizability (2Bw) 1, -~ 564 Mev: a-0.145 fim

Effect can be described by ‘quenching’ gA

it it

Lia

i 5 Figure from P. Shanahan 6 July 2017 INT-17-67W
n previously-neglected ene

még Ha < short-range contribution
Ho,s=4.7(1.3)stat(1.8)sys

- Pionless EFT
- Dineutron bound at 800 MeV

- Binding energies, matrix element from the lattice




Short Range Ov([3

CalLat PRL 121 (2018) 17 172501 arXiv:1805.02634
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%4, InxPT

O 0(p?) long-range 1 exchange

dud dud n n

o(p1) new 1IN vertex

0(0°% NN contact operator

Can be promoted, as in Cirigliano, Dekens, Mereghetti and
Walker-Loud PRC 97 (2018) 06 065501 arXiv:1710.01729

n n Prézeau, Ramsey-Musolf, Vogel PRD68 034016 hep-ph/0303205



Short Distance Ov[3[3
T+ 1= Transition

CalLat PRL 121 (2018) 17 172501 arXiv:1805.02634
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Short-distance Ov[3[3

CallLat PRL 121 (2018) 17 172501 arXiv:1805.02634 s
0.0 4 a~0.09fm 4 a~0.12fm a~ 0.15 fm
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0 Data + jupyter notebook available on GitHub https://github.com/callat-gcd/project_Ovbb
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n ~ 800 MeV; a~0.145 fm

1511.02260

ty Violation

v

Par

IC
LATTICE 2015)329 arX

Hadron

CalLat PoS




Hadronic Parity Violation
CalLat POS(LATTICE 2015)329 arXiv:>5/11.0226O Mn ~ 800 I\/IeV; a~0.145 fm

SPo IS Not bounad

- Need 1Sp binding energy,
SPo phase shift +

\ derivative, and matrix
\ ® o element from the lattice
v

AI=2

1So




Hadronic Parity Violation
CallLat PoS(LATTICE 2015)329 arXiv:‘|}5/11.0226O Mp ~ 800 Mev, aNO.1 45 fm

a AE,(t/a)
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Hadronic Parity Violation

My ~ 800 MeV; a~0.145 fm

CalLat POS(LATTICE 2015)329 arXiv:1511.02260
o

Ve
AI=2

SPg

- 3Pg I1s not bound

-+ Need 1Sp binding energy,

SPo phase shift +
derivative, and matrix
element from the lattice



Hadronic Parity Violation
CalLat POS(LATTICE 2015)329 arXiv:>5/11.0226O Mn ~ 800 I\/IeV; a~0.145 fm

e

- 3Pg I1s not bound

%A‘ + Need 'Sp binding energy;
® c .

SPo phase shift +

Ve gerivative, and matrix
AI=2 element from the lattice

new methods

SPg
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Summary Outlook

ga, NN: Looking good, but you’ll hear more:  Single-nucleon quark-bilinear matrix
Thursday elements: form factors, radii, o term,
polarizabilities

BEDM + cEDM: progress, but
Indistinguishable from zero; - MEFT can help enormously
Weinberg operator: not as much progress

four-quark operators require EFT
CP violating N coupling understanding / new methods (meson
transitions are much simpler, for example)

NN: ga quenching, pp fusion, isotensor
polarizability (2v[BB) - New computers + methods will yield a
dramatic improvement.

e transition (OvEE)

AI=2 Hadronic PV



