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1996 What We Knew Then
| Nuclear Theory

"Useful Degrees of Freedem N ucleons and MeSOIlS i

Useless (but fundamental) DOF Quarks and Gluons :

The N ucleon Meson Plcture

o , The Nucleus — mdwtdual nucleons 1nteract1ng via 2 B
- -and 3- body potentlals fit to NN elastlc scattering. - -

phase shifts (pye; < 350 MeV/c)

— Short range interactions poorly constra.lned
— Exect solutions only pos&ble for
ok A =3 below pion threshold o L
| * A<6bound states 7' |
— A >6 trea@ed as mean field: plus correlatlons ‘
- Contmuum interactioris treated v1a an optlcal po- |
tential - ‘

e Electroma,gnetlc Probe—lntera,cts via 1 2- and many- S
’ body- currents " Lot T

-‘ — 2-and many—body currents hard to ca.lculate and
not well constralned ‘ '

‘L. Weinstein, 7 Years of Nuclear Physics - ..
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1996 What We Knew Then
L Experlment

The nucleus is Inade of nucleons and mesons
Atz>1 (y < 0) there are not many mesons.

. Ale, e) scales in y (at y--* —0.2 Ge\/ and Q2 > 1

GeV/c ‘showing that quasielastic scatterrng mea- .

2.-, sures the nucleon momentum dlstnbutlon
-~ but the detarls ere comphcated B

S i e, ¢'Ylongitudinal transverse L/T) rafio < 1. Not
- qua,ntltatrvely understood |

o ‘e The Coulomb Sum Rule — the 1ntegral of the quasrelas—_ .-

- ticAle,€) longrtudmal response should give the num- _' |
R ber of protons ( (RL/GE)dw X Z) |

= satrsﬁed for small A
e = depleted for larger A7‘?7

’o valence proton momentum dlstnbutlons measured by -
(e, €'p) (at Q* < 1.GeVZand p < 300 MeV/c) are

- well described by sta,nda,rd models but we don t see o '

all the protons g R, |
o _' . No (e e 'p) color transpa.rency seen (Q2 < 7 GeV2)

~oN N knockout predomlnantly transverse

L. Weinstein, 7 Years of Nuclear Physics -
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Our wonderful new equlpment

. angular resolutlon

° momentum resolutlon

o tlmmg resolutlon |

e target p031t1Qn71"BSOhltiOH -

e systematic errors . ,-

© -+ L. Weinstein, 7 Years of Nuclear Physics
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What We Learned

_o Nucleons ‘are nucleons o

\—O(e ep) and O(e eﬁj at Q2~08Ge\/2
- A(e ep) at Q2<8Ge\/2 -

but mlght be dlstorted
4He(e e ﬁ)

e e Two«body currents are 1mportant o S

~ 160 12C(e ') RL and Rr
. but we don’t fully understa,nd them yet
= A(e e p) at la,rge mlssmg energy
| -o Short Range Correlatlons exrst - IR
— g—sca.hng and A(e e )/d(e e) ratlos at > 1 |
but they are hard to measure (obscured by MEC) |
3He(e e pp) -

- . The quarks are hldmg from us‘ o
- f scalmg in A(e ¢)

L. Weinstein, 7 Years of Nuclear Physics -
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Summary -

o Nucleons are nucleons

R Slngle-partlcle dlstrlbutlons measured’ SR
— dlstortlons/many—body effects .

— relatmty
e Two body currents are 1mportant h

- probably decrease wrth Q2
- not yet fully understood

. Short R,ange Correlatlons exist

— frequently obscured by 2- body currents

- —can be. measured

e The quarks are hldmg from us' '
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