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"Lepton Interactions with Nucleons and Nuclei--XVI"

Organizing Committee:         

                                                Luca Girlanda

                                                Laura E. Marcucci

                                                Camillo Mariani

                                                Saori Pastore

                                                Maria Piarulli

Dear Rocco:

We are organizing a workshop on "Lepton Interactions with
Nucleons and Nuclei" to be held in Marciana Marina, Isola
d'Elba, Italy, during the period Sep. 3-8, 2023.

The meeting will be the sixteenth in a series started in
1988. Past editions have covered new developments in research
areas ranging from nuclear astrophysics and neutrino physics
to hadron structure and response to the physics of nuclei at
low and high energies.
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It gives us great pleasure to invite you to give a talk.  There will be no conference or
registration fees.

Please let us know at your earliest convenience if you accept
our invitation. If so, we would appreciate it if you could
provide us with a tentative title for your talk.

With hope of a positive reply to our invitation, we ask you
to kindly acknowledge receipt of this letter.

                                      The Organizers
                                             
                                        Luca Girlanda
                                        Laura E. Marcucci
                                        Camillo Mariani
                                        Saori Pastore
                                        Maria Piarulli

-- 
Camillo Mariani
Professor of Physics
Director Graduate Program in Physics
Center for Neutrino Physics, Physics Department
Virginia Tech
Blacksburg, VA  24061-0435, USA
Phone: +1 (540) 231-4449
Fax:   +1 (540) 231-7511
e-mail:  camillo@vt.edu
webpage: http://www.phys.vt.edu/~camillo



Abrif hystory of the "boric
model"of nuclei
R.Schiaillon, ODU/5Lab

*The "baricmodel":focus on Encuments
Clote'60 though to early 100
the early phase
therequel
nuclear oxial current

nuclear chargefarm factors
realistic nuclear EN currents

*Advent ofZEFT (portearly 'oo



The bonic model 2

*Effective interactions andENurrents

H =2++Ejijkt...
-
·

EWj+i+it...
otions:*Assem

is quarks in nuclei are in colorsingletstates close
N landlowlyin itstions suchas Algex

(ii) seriesof interactions and currents couerges
sapioMy

(iii) dominant terms in e
ij (jij) and Vijk

Jijk due to -exchange

e.
2Fx h

pionfield
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Early phone
con-*G.E. Brown and collaboratorsefforts to MEstruct arealistic NN interaction from

slote '60 to early '70 (

*2x--exchange in PS coupling led inevitably
to overbindiug

-
pour diogram

pair neppression builtinto Weinberg's chiral>· g

aaNinteractions (PVcuplungLagrangam
enrevived effals

*Concurrently, Chemtob and Rho (7) constructed
-MLC from effective Lagranojianusfor and Vector
mesons

⑪x - ⑪
~,...- um Ps

·A

= p-exchange reduces tensor component- -ract'oh we

amongament
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* Al concerningstudy ofaxial MEC effectsinHD

-

B-decay Will simple 3H/3 He centrol wof.'s

Chemtob and Rho

*Comment:

cancel toleading
order
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The sequel
*G.E. Brown's interestintherole ofMEC wasstimn--
loted by Chemtob-Rho colculationof HB-deay
relevance of D-stote componentsinlet-body

- ins gnucleiwore funch (Rho,'70; Blomquit,'fol
*Firstdemonstration thatMEC play a rde in

- muchas observablespholo

*MEC contributions: important inB-decau
S

&3H(Blomqvist, 70)
7

*Importance of 3D,- 'So Konition
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*AnoI
many

other obvewables inWhich MEC play
an importantrole

- dce,espn atthreshold

usonly e
IA+MEC

s+ D
S

Hockent, Riska, Goni, and Huffman (173)
- 3 He m. F. f.

Fodder calculation
Raid softcore

IA+MEC

e

S ES+D

&sonly

Brandenbung, kim, andTubis Barrow and Hadimichael
(174) ~ 75)



- nd and n He radiative captures
I (mb)
expM1

pocene:'Hin,S 334.2(5)

suppressed E 2H(n,jPH 0.508(15)

·He(n,j)*He 0.055(3)

·"H and "He boundstates are approximate cigenstates
of the 16 M1 operator qu(IblYH) =,upPH)

S
-

ignoung B-tote components
-

8)·..⑧ xmdljullb>PH) =0 by orthogonality

I sure, IbM1 does contribute (D-statecompo· 0
~

-memb) butMEC accountforI

~ 50% of Tap in ud (Hadjimichael, '73)
~ 80% of Texp in He (Towner and Khanna, '81)

·Theoretical estimatesforthere radiative futures
hawebeenlandcontinuetobelrefinedby1

-riar e)
a group

C jo-present) and others (5
- ol)
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·Stoteoftfart calculation (Vivianistal, 22)

35, and 'P,
commels
dominant

lowy spectus



Nuclear oxidl current I

Role of axial MEC mH-decay was confirmed- -

MEC - induced enhancementof 'Hup,etH monnection
relevantinoar phy vis

Testing themodeling of axial MEL

S S
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Nuchorchargefarm factors
Phenomenological success of EM MEC was mainly due
5JaN coupling

Despondingcontributionmedopenta
Kloet and Ijonjuted outHat there isanizable

in HeHe/H change f.f.contribution

Raid interaction

w/OMEC

X

3 /me 3H
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- By far, the dominantcontribution isfom
3

P1)=+2 +122

-

"E 12+m
abo derid iXEFT(Phillips,'03
- It plays auucial role infat_mucho Range F.f.' S

-less prominent inheavier nuclei,wheresell chucture
I

isprominent)
W/MEC

W / ~PACD

5
W/OMEC

4 He

12
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Realistic nuclear EN currents

*By mid '90
stic NN intera ilyemberhigh-qualityvaliYool -S

X
-

um~ 1)

Nijmegen models, AVII and (DBonS

W =?
P

Capeno
-

-

stat
is

+ioPrep-dependent
isospin o Lech

↳j S ij

4
piece of Si -
-0

~y(k) =[vk+k(k15. + Fk)S].8I

S 4 Y

Sostl 2w(k) +w(k) ~(k) - -(k)
P X

Riskor /

851, Cross and Risko87) S

Schiavillaetol >189)

*Construct Get currentsoutof Ockl Wst)
-

we A and
X I- S

L v(k) ·ected out of lisospin-dependent) soand

↑5 jg ij
I
sejπ -sitki--Eis

j900t -...
↑ - 00

exactly conserved relativeto wij
.
84* I
ij
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*Currents frame s a minimal substitut Iij
an

sliactinexplicitp-dependence as well as in
my

one i+F - -

-

S
=-1 +(I +8.5)e j j

↓-

Prince Pa-
I

pij
space

*Anolistic EM current,Metal165)

the body currents
*Lowenergy:
<H)p,5)*He 2H(n,t)3H

16 +

2 1b +2b+3b

M

/b 15+2b

416

I

serat* Mary-body (3b and b) ter nuclar changeo I -hus u

generible stributions in Change f.f.,
Rickone
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*Intermediateenergy:n

R19,w) R,(9,w)

122

Lorotostol (116)

*EM current (andchange I cerators containno fre%
parameters andare consistentWithsab--

rangebehavior of EiglandVij
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*Arolisticaxial current: effectivex andP*I

exchangeterms (AV) + A contributions With ·A
#↳↳up GT m.e. inHB dege

---

m
3

Help,etr" He Sfactor
suppre ate

(v,,m ) and MiniBooNEdoto

Lovtoetol (120)



-T formulation of the basicmodel
16

2 -

*Lagrangions describing xandN(and) interactions
are expandedinpowers of R/RX
*Their construction was codified i a number of
papers (Gower and hal her, 1984;Ganser, Sow

-

by ini,
and S vomc, 1988;Bonn group, 1992 and 2000)

31 (2) (3)

+2 -... + 2+2""...·2 =2xn
an+
Can -

I

I

* &ho include contract (NN (NN) ty
parametriced by LECs, accounting for mor

enteractions
-

rangeternis
beyond multi-exchange
*Aneries of pol 1990-1992) prooled initial
minetus farverbWimb?muchoux ET-

8

PLB 251, 1990

*With applications to exchange umentsby Rho
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temotic (albeitincompletel deviation s*Furt
My oflog

conections inHBPT non followed (Pack, Min, and
120, 1993 - 1996

*And applications to np- by and proton wood cap-
tries on 'Hand*He (1auk, Lubodero, Min, Rhoet

I

ol, 193-103); deuterontoticproperties andf. (Phillips, 03)
*Parket ol only retained irreducible contributions
following Weinberg'spescription)

8 8

↑

⑤.. . & I& &

: w 2N joporgoton
We

However the teration (1-1) -Go(1-1)WI

ratespart of reducible contribution

mi:
leftoror must be accountedfor (Partone,Schionilla,

~Goty, 1081
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*Suchanopoach cam be turned into asyste-4 -motic method contentwithjouer beene-

<Portore el
~

-

ol,'IK butanalyW

complexitywith m creaving oder
*Method has been applied to obtainVector currents
<Partoretol,'09- 111

;Farullictol,1) and
axial

urrents (Boronistal, 116

EM current axial uret-

xEc ->

A- +
4 -D

LECA

↳

*Alternative method adapted bytheBochum/Bonn
group

bowed on the Okubo

decoupling the Nonlystateasch
X,
N

↓
& A 8

('08 - 117)

*Vector Ib centeonethenamemitt two approaches,
but axial 2b umentsdiffer (box diagrams Bochum/- ;
Born olo retains non totic terms neglectedby ourgroup
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S
ummary

*XEFF Fersue ME formulation of the boricmodel:

· From aconceptual l standpoint:
- connitenttreatmentof nuclear interactions
and currents

Wmy A-t
Zo D contact3N

ah- act axial interaction
current

- systematic vicluion of 2x exchange effects
-

-
-- t

ooo

w
-- moh

12

mycle
-

ically migrovable"

· From the standpointof nuclear phenomenology:
bescript immer incomured-

0
- in of exper -ally-

es

·

He he-farmulattroentm ins isofsimilar
-

qually


