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2N SRCs - we’ve learned so much!

® Inclusive A(e,e’)
© Shows SRC dominance atk > k,,,,;
© Observed scaling of A/D cross sections at
x> 1.5, 0% > 1.5 GeV?/c?
© aj across many nuclei
© Direct comparison to theory for light nuclei

e Single Nucleon Knockout A(e,e’pin)
© Proportional to abundance of high-momentum of protons and neutron
©  Which nucleons pair (pairing mechanisms)
© Narrow transition region (mean field = SRC)
© Direct comparison to theory for light nuclei

e Two-nucleon knock out A(e,e’'NN)
© pn pair dominance
© AllI* high momentum nucleons belong in SRC pairs
© pp/pn ratio increases with missing momentum
© Tensor — scalar transitions
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Choosing an Appropriate Microscope
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Choosing an Appropriate Microscope
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High momentum tails in A(e,e’p)

* E89-004: Measure of 3He(e,e’p)d T
\th e £89-044
* Measured far into high momentum tail: > 070 Laget Ful
. . . L 1 Laget PW
Cross section is ~5-10x expectation = I — Salme sp.f.+CCT
Difficulty < 5
* High momentum pair can come from c 10
SRC (initial state) uc_-c—j
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* Final State Interactions (FSI) and Meson O oot ind 1,
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Inclusive Scattering

* Relative measurement
* Reduced FSI
* Test scaling in x and Q?
* No direct information on isospin
structure
* Only via target isospin structure
* No direct information on momentum
distribution for A>2
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High momentum nucleons - Short Range Correlations
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V(1) Potential between
two nucleons

High momentum nucleons - Short Range Correlations

3N SRC

2N SRC
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V(1) Potential between
two nucleons

High momentum nucleons - Short Range Correlations
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2N SRC
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Short Range Correlations

: : . : 2
* To experimentally probe SRCs, must be in the high-momentum region (x>1) - & =a, ( A)
* To measure the relative probability of finding a correlation, ratios D
of heavy to light nuclei are taken QE
* In the high momentum region, FSIs are thought to be confined to 10° P
the SRCs and therefore, cancel in the cross section ratios i -:. Jlab E02-019
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1.4<x<2 => 2 nucleon correlation
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Not quite same momentum tails — does it matter?
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Q? threshold for 2N SRC Observation
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Kinematic cutoff is A-dependent

12 p—r—

* For heavy nuclei, the minimum
momentum changes = heavier recoil
system requires less kinetic energy to
balance the momentum of the struck
nucleon

08

06 [

P in [GeVic]

* Larger fermi momenta for A>2 - MF
contribution persists for longer

04

02}
* Imperfect plateau, but the picture still

holds

0
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JLab E12-06-105 (XEM2): So Much Data
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Commlssmmng data from 2019 — almost pubhshed
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Commissioning data from 2019 — almost published
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Commissioning data from 2019 — almost published
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Is the a, scaling Q? independent?
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Is the a, scaling Q? independent?

] carbon I
6 T
: L ] [
Step Function; logistic + linear ] 3 f -
1.0 1 __t:: 4:»%\ ; Pt 1
§ <V” it
2] ‘l?;
0.8 1 ] 3 ()
6: Boron-10 Q
g 0.6 ] Uf I }
2 5 4 &5 i l;
§ -‘g ] ) ; O M L
8 54 2 . i : jdzp -
; ‘N
o2{Non-negligible | soonas @, !
Inelastic Contribution . . f éo
S 4] by 11
02 04 06 08 10 12 14 16 18 ° i it !
bjx 2] ¥
i
Hall C 6 GeV — 2.7 GeV? R

XEM2 2019 — 5.0 GeV?

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE



|

W?—4M?

KNOXVILLE

d Q?

5
e}
>~
=
—
2]
o~
m
-
Z
2
)
T
=

TENNESSEE

Phys. Rev. C 48, 2451(1993)

Test scaling

1Im X an

© (]
— T T T T —
- .
- (<] o - 0
I ’ = 5 ’ -
[
P en n P
* <+
r ™ 1 ., 1=
“m ']
,. .
® ——
i on Ik . 1o
° .
re +*
>
o -
o N o
L .|l|A‘!o 4~ 8 .I-In.. 4 3
Q.E I-
* - -
A
L 1= T‘\lu' -
) - .ery 1+
,.,\v‘l E)
e .A.W‘
o b
L 4~ eorm | _
.oram 4
L >
A
L
R e | e o
1o
W~ oS
Ao~ - OO NS
AT o
L . L . L u . © ©
o 1 1 I 1 1 d
s [s) [s¢] n (3] 0 — wn o [=]
© o = o o~ e L] © <+ o o
(z/99)v/"0) (zRo)(v/70)
T T T T T o T T T T N
om . -
%)
- am I N
© o]
L o« 1= — 1=
- - .-
- o = L]
L 1< ©
——— w .
<+ e el
L 1= <
— X 1= %
o ok =
[E———
o B
o
[ . eom 1 - 1o
4 d OE -
>en
e 4o
e oo aom
RN
or ol ¢ o
LA} o
r 4 esoran
W woram L -
wom R .
- ram
woeaTs "o -
Ao oo e OO NS =
AT o -
L I L | L - L «°
o L . | L L ® ®
~ 10 ) 0 ~ 10 — 10 o S
o ai — o [ o @ © <+ ] o

(2/90)/(w/¥0) (2/0)/(w/¥0)




Putting all the Carbon data together
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JLab E12-06-105 (XEM2): Now ALL the data
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-Be9/LD2

JLab E12-06-105 (XEM?2)
Selected Results®
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JLab E12-06-105 (XEM?2)
Selected Results®
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JLab E12-06-105 (XEM?2) - Selected Results*
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Looking at medium-A nuclei
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Let’s look at it in a confusing way — nuclear shells
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Let’s look at it in a different confusing way - orbitals

" 2D map of valence Nucleons a 2D map of valence Nucleons a*
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Too much data — make it make sense

* In discussion with Augusto M — welcome
additional insight

* More inclusive a, data 1s not useful if we don’t HALEME.
extract all possible info from this data set

« Working on results for °Li, "Li — would love
some calculations for comparison
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NP dominance .
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NOTE: a, = = ! =RELATIVE #OF SRCS

op
4
10 ~ Deuteron
108 | ~ Smeared CON V( )
102 deuteron Convolution is the convolution of ny(k) with

the CM motion of correlated pairs in iron

Following prescription from  C. Ciofi degli Atti
and S. Simula, Phys. Rev. C 53 (1996)

n(k) [1/GeV?]
S,

10" |
102 |

'Deuteron

0-3 - i i i i A
08 06 04 02 0 02 04 06 08 | 102019 | SLAC | CLAS (Han-AL) (ﬂz-ALLE
He|3.024£0.17 | 2.840.4| 2.80+£0.28 | 2.94-20.14 | 3.57+£0.09

Be |3.37+0.17| - - 3.374£0.17|3.91+0.12

a,=c /G, D relative measure of high C [4.004£0.24|4.240.5|3.50+£0.35 | 3.89+0.18 | 4.65+0.14
c—d—2 / Al - 14406 — |4.4040.60 |5.3040.60
momentum nucteons Fe - 4.340.8(3.00+£0.37 | 3.9740.34 | 4.7540.20
, , Cu |4.334+028] - — |4.3340.28(5.2140.20

R,, 2 relative measure of correlated pairs Au |4.2640.29 | 4.040.6 — |4.2140.26|5.13+0.21
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Test scaling
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Kinematic cutoff is A-dependent
12 r—r—

s * For heavy nuclei, the minimum
1} momentum changes > heavier
recoil system requires less kinetic
&) 08t energy to balance the momentum
=
3 osl of the struck nucleon
E
“ o4l  Larger fermi momenta for A>2 2>
MF contribution persists for longer
02 }
) NN ~ * Imperfect plateau, but the picture
0 02 04 06 08 1 12 14 16 18 2 still holds
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Have we actually seen 3N SRC in ratios?

L a)
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= 21 ce® * fomment on “Measurement of 2- and 3-nucleon short range correlation probabilities in nuclei”
. .®*®
to1.25 15 175 2 225 25 275 Douglas W. Higinbotham' and Or Hen?
Xg ! Jefferson Lab, Newport News, VA 23606, USA

2Tel Aviv University, Tel Aviv, Israel
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