The Two-Body M1 operator in Light
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Current conservation give rise to two-body currents
V- J(z)+ilH, p(z)] =0

in general,
Van, p(z)] # 0
Two-body currents = Meson exchange currents
3J%(z) suchthat V-J®(z)+i[Van, p(z)] =0

Two-body currents can be ordered via Chiral
EFT expansion,

J2(z) = JInvo () + Jyepo () + Inspo ()



There are two contributions at NLO

q — Photon momentum
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The NLO currents have been multipole decomposed
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The NLO-M1 operator 1s taken from the decomposition
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The NLO-M1 operator 1s taken from the decomposition

Ji1(q, 1 R)
Jj;(q, 7, R) = 4mi! T/ *%(q, 7, R) Upio (T, R) }HO( J

The two-body operators are separated into
intrinsic and CM dependent terms
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The NLO-M1 operator 1s taken from the decomposition

J11(q, 7, R)
]}l](qt r, R) - 47Tl]7}7zag(qr r, R) ‘uNLO(r R) X C]IHO( q

The two-body operators are separated into
intrinsic and CM dependent terms

2 2 2
'U{\T]LO (T’ R) — 'u’i[n]trinsic (T) + /'L[Sj,chs (’I“, R)

The mtrinsic term will be tested on A=2 system
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Checks on the Deuteron

Ru(@) = g 3 |(NIulNo)*8(Ex — By — )

p=ppo tine M= [ Rulw)etde

m_1 [fm’] MMy [fm’]

'u[ll 14.0 0.245
LO

1] 2]
'U’LO + 'u’Intrinsic 15.0 0.273

O. J. Hernandez, S. Bacca and K. A. Wendt, Proc. of Science 041 BORMI0O2017 (2017). 4



Checks on A=3

°H
1]
o 2.622
1] 2]
H LO T 'U’Intrinsic
2.979

HExp

with R.Seutin, H. Hebeler, A. Schwenk

SHe
-1.783

-2.128

%Diff from Exp
~12-16%



Checks on A=3

*H *He

il 2622 -1.783

it 2816 -1.973
KExp 2.979 -2.128

with R.Seutin, H. Hebeler, A. Schwenk

%Diff from Exp
~12-16%
~5-7%
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The Sachs term 1s calculateg in two-body frame

,,T.’ r two particle relative
R two particle COM
i rs —® 7_33 spectator particle

but require matrix elements in the Jacobi Frame

three body CM

Jacobi coord 1

Jacobi coord 2

TM transformation is needed for changing frames
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Checks on A=3

SH SHe

Hﬂ) 2622  -1.783

Hio + Ppsinsic 2816 -1.973
pro + Ao

HExp 2.979  -2.128

with R.Seutin, H. Hebeler, A. Schwenk

%Diff from Exp
~12-16%
~5-T%



Checks on A=3

SH SHe
HM 2.622 -1.783
LO
'U’Eg) + 'u’ﬁ]trinsic 2.816 -1.973

Wi L, 2.849(7) -2.006(6)

HExp 2.979 -2.128

with R.Seutin, H. Hebeler, A. Schwenk

%Diff from Exp

~12-16%
~5-7%
~4-6%



Application to °Li
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