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THE A(e,¢’K*)y A CROSS SECTION

* Consider the process

e(k) + A(pa) = €' (k') + K* (px) + v A(py a)

* Cross section (i, = 1, 2, 3)

do oc L, W

> The lepton tensor L;; , fully specified by the measured electron
kinematical variables

> The tensor W¥ , describing the nuclear response, contains all the
information on both nuclear and hypernuclear dynamics



* Lepton tensor
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* Target response tensor
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* The one-body current j* drives the elementary process

et+tp—e +Y +K"



IMPULSE APPROXIMATION AND FACTORIZATION

* Impulse approximation: at momentum transfer |q|~' < d, d
being the average nucleon-nucleon separation distance in the
target nucleus, the beam particles interact with individual
(bound, moving) nucleons
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% Within this scheme, the nuclear transition amplitude factorizes
into the amplitude of the elementary process, a purely nuclear
amplitude and a hypernuclear amplitude. the



NUCLEAR TRANSITION AMPLITUDE
% Isolate the bilding blocks

Mop = (KT, y AlJ}4)0)
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* Relation to the spectral function formalism of (e, ¢'p)

Py (kp, Ep) Z|p\ —1),|0)|?6(E, — E,, + Eo)

> probability of remiving a proton of momentum k, from the nuclear
target, leaving the residual nucleus with energy £

Py(ky,Ey) = > [(YI{(A=1)nly A)*6(Ey — B, + Eo)

n
> probability of remiving the hyperon Y, carrying momentum ky
from the final state hypernucleus, leaving the residual nucleus with
energy I/



KINEMATICS

* Conservation of Energy w = E, — E,/

w+ My = Eg+ +EyA

> from the nuclear amplitude

M A= Ep + En
> from the hypernuclear amplitude

Eya=FEy +E,
* Missing energy Fiss = w — Ey+

W = EK+ + EY - Ep — Erniss - EY_E])
* Note: in (e, 'p)
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MISSING ENERGY SPECTRUM

* Within the independent particle model

Py(ky Ep) ~ Y 0(Ey—€) , Py(ky,By)~> §(Ey —€%)

> PA(kA, EA) in

> Pn(kp, Ep) from (e, e'p) isospin-symmetric
nuclear matter
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MISSING ENERGY SPECTRUM OF ?Be(e, ¢/ K1), Li

% M. Sotona and S. Frullani * JLab experiment E94-107
PTP Supp. 117, 151 (1994) G. Urciuoli et al (JLab Hall A
Collaboration), PRC 91, 034308
(2015)
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Backup slides



CHARGE DENSITY OF 298 Pp
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28 Pp(e, €'p) MISSING ENERGY SPECTRA
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SPECTROSCOPIC FACTORS OF 208 pyp

1.2

NIKHEF results: 2%Pb(e,e'p)2’TI
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