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ENERGIES FROM TWO-NUCLEON CORRELATION FUNCTIONS
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ENERGIES FROM TWO-BARYON CORRELATION FUNCTIONS
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ENERGIES FROM TWO-BARYON CORRELATION FUNCTIONS
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ENERGIES FROM TWO-BARYON CORRELATION FUNCTIONS
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TRADITIONAL MATRIX ELEMENT CALCULATIONS: 3-POINT FUNCTIONS
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MATRIX ELEMENTS FROM A COMPOUND PROPAGATOR/BACKGROUND FIELD
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MATRIX ELEMENTS FROM A COMPOUND PROPAGATOR/BACKGROUND FIELD
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[MATRIX ELEMENTS FROM A COMPOUND PROPAGATOR/BACKGROUND FIELD
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SINGLE-WEAK PROCESSES
et
"H — *He + e~ + 7, [p+p%d+€++%j/
Savage et al (NPLQCD), Phys.Rev.Lett.119,062002(2017). &® \
~ Ve

PRIMARY REACTION IN THE pp CHAIN THAT POWERS SUN.
UNCERTAINTIES LARGE AT LOW INCIDENT VELOCITIES
RELEVANT TO ENERGY PRODUCTION IN SUN.

Savage et al (NPLQCD), Phys.Rev.Lett.119,062002(2017).




FIRST-ORDER RESPONSE TO AN AXIAL BACKGROUND FIELD
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FIRST-ORDER RESPONSE TO AN AXIAL BACKGROUND FIELD
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MATRIX ELEMENT FROM QCD

[ Ny =3, my =0.806 GeV, a = 0.145(2) fm]
Savage et al (NPLQCD), arXiv:1610.04545.
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[ MATRIX ELEMENT FROM QCD }

[Nf =3, my, = 0.806 GeV, a =0.145(2) fm
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MATRIX EL

EMENT FROM EFT
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TWO-NUCLEON SHORT-DISTANCE COUPLING

FROM TRITON LIFETIME:
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SINGLE-WEAK PROCESSES
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A SUPER-ALLOWED PROCESS, PROVIDES CONSTRAINTS ON
THE ANTI-NEUTRINO MASS. THEORETICAL UNCERTAINTIES
ARISE FROM GAMOV-TELLER MATRIX ELEMENTS (POOR
CONSTRAINTS ON L_1A OF PIONLESS EFT).

Savage et al (NPLQCD), Phys.Rev.Lett.119,062002(2017).




MATRIX ELEMENT FROM QCD }

Ny =3, my =0.806 GeV, a =0.145(2) fm
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A DOUBLY-WEAK PROCESS
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SECOND-ORDER RESPONSE TO AN AXIAL BACKGROUND FIELD
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SECOND-ORDER RESPONSE TO AN AXIAL BACKGROUND FIELD
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MATRIX ELEMENT FROM QCD

Ny =3, m =0.806 GeV, a =0.145(2) fm

- 0.0

0.4_‘
a4 | < |
= 02} ~ -0.5}
N <g i C} O N < [

— I & 0 ~~ _10k S i+ I /G 1 | I 1
l@/ OO_ I —d | | | | | > 10_ @ d @ 1 T (\]
s i I = I
=1 -0af - & Eg sl I

& ¢ &
-04
IIIIIIIIIIIIIIIIIII e =200
0 2 4 6 8 10 12 14 0 2 4 6 8 10
t/a t/a
\
SHORT-DISTANCE CONTRIBUTION FULL CONTRIBUTION
o N O o e @ v O
o O @ O @
+
. . ©
Q" " @



{ EFT VERTICES AND CORRELATION FUNCTIONS USING DIBARYONS ]
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EFT CONSTRAINED WITH LQCD.

Mpp—qg=9ga(l+S)+1Lia

AND
r D (. N
Myp—d Mg
Mpp—pp = ‘ ppA_) ‘ T 4,Y2A o, s

Ho ¢ = 4.7(1.3)(1.8) fm
@ m, ~ 800 MeV

LESSON FROM 800 MEV WORLD:

AXITAL POLARIZABILITY COULD BE IMPORTANT. CANNOT
BE CONSTRAINED BY SINGLE-BETA DECAY PROCESSES.




A DOUBLY-WEAK PROCESS
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[ MATCHING HIGH SCALE TO LOW SCALE }
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MATCHING HIGH SCALE TO LOW SCALE
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