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What are 3N SRCs?

Example 3N SRC configurations

*2N SRC typically have back-to-

_ Type |
back relative momentum
, q
* 3N SRCs can have a variety of
. - b

configurations LA
*Type 1 configurations are the b ’;I Eg

most prominent ra /. .

* Let’s us derive the azy B3

variable used for 3N SRCS
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How do we look for 3N SRCs?

*From inclusive scattering, we see a plateau feature in the 2N scaling region

*Can we extend this past x},; of 2 to see the formation of a 3N plateau?

04/0Lp2 - (D/A)

Fomin et al, PRL 108
(2012) Jlab E02-019
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Previous searches for 3N SRCs

3a i
* °He is a stable 3 nucleon O NewEOBOI4 25 25, 1540 <19 Gel”)
- ) Q
system -0 E02019(18, Q°=2.7 GeV?) 7
. o CLAS
*Measure by taking cross 'QE,": . } 1
section ratios to >He 6 I ;
. ST gt
*See if a 3N plateau forms N P«i %
. . ~ I
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Previous searches for 3N SRCs

*Measure

section re o T
. : - ¢%¢ '
*See if a 3N plateau forms N @i %
: . T2 0 ¥
in xp,; leading up to 3 i ﬁm@&"“"%@goﬁ 4 i
Imwﬁﬁ
0: 1 1 I 1 1 L 1 I L 1 1 1 I 1 1 1 1 I 1 1
Lo 1.5 2.0 2.5
X Z. Yeetal PRC97(2018) 6

6/11/2026 SRC - EMC 2026 6




Let’s consider another useful parameter

Light cone momentum SR Y L et S (P Y
. . Ko — Hp — —44— _— _ J—
fraction in a 3N system - 2my W2, TN W2,
------- Mean field : 24 : . 02_11 ' o *
10'Y —— 9N SRCs : s = e Q2-3 i
N ey I 9 = S
E3N SRCs :  + (32= o / :
e N #
107+ i 2 | Q=10 ///
i ot
~ ! . i .
= 0! : 1)) [P RN SR W LTS
J 1 | P ! > 34 - ]
2 & T
o 1 1.6 [ & il ol
q,"‘:- 1 . ! e & -
1074 - P
| _ » '.’ = -
1 14 | 5 ‘—" - A
| e |
3 : Pe' s :
10 12} 4 :
£ '
| v
_I{]_.I . E_ ] =:- 4 1 A N A N 1 A A N a 1 A A A A 1 A A A A
(1.0) 0.5 1.0) 1.5 2.1) 1 1.5 2 2.5 3
Fomin N, Higinbotham D, Sargsian M and Solvignon rx X
P 2017 Ann. Rev. Nucl. Part. Sci. 67 129-159
6/11/2026 SRC- EMC 2026 7




Where have we 22
looked?

= Q%=1(GeV?)
5> [ == Q?=3(GeV?)
- = Q?=5 (GeV?) - /C
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How does our data compare?
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Cross section ratios of He4 to He3

XEM2 8.5° data (Q? = 2.3 GeV? at X, = 2)
XEM2 10° data (Q%=3.2 GeV? at xp; = 2)
Halla 21° (Q% = 1.33 GeV? at x,; = 2)
HallA 23° (Q% = 1.56 GeV? at x,; = 2)
HallA 25° (Q% = 1.80 GeV? at x,; = 2)

E02019 (Q? = 2.8 GeV'? at x; = 2)
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Cross section ratios of He4 to He3 (aszy ~ 1.3)

1.901 # XEM2 8.5° data
4 & XEM2 10° data
A ® Hallaz1®
1.85 7] ‘Q* Halla 23°
B ,b & Halla 25°
—_ _ ° & E02019
5 1.807 \‘{\
125 &
R - p
o 1757 \\
S <
< 1.70 Q | :
K i
° 165
] t ’
1.60
7' T T T I T T T I T T T I T T I T T T I T T T I T T T I T
1.25 150 1.75 2.00 225 250 275 3.00
Q? (GeV?)
Cross section ratios of He4 to He3 (asy ~ 1.5)
3.4+ & XEM2 8.5° data
i & XEMZ2 10° data
3.2+ & Halla21°
] b Halla 23°
3_0; & Halla 257
— 1 ® E02019
<t ]
289 ﬁ*
® 2.6 . (\fb
S \
S 2.4 . \(Q
I ] \
S 2.2 (@
2.0 Q ¢
i L]
1.8+ + 1y
L T T T I T T T I T T I T T T I T T T I T T T I T T I T
1.50 1.75 2.00 225 250 275 3.00
Q? (GeV?)

6/11/2026

OHealOHes * (3/4)

SRC - EMC 2026

Cross section ratios of He4 to He3 (asy ~ 1.4)
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Cross section ratios of He4 to He3 (aszy ~ 1.6)
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We measure cross sections!

Cross sections of Helium-3
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* We would like to compare this to calculable cross sections!

* PWIA with available spectral functions
* Any non-PWIA calculations available?
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Summary

*3N SRCs have not yet been
observed

*Understanding asy tells us where
to search

*XEM?2 will extract the current
highest precision cross sections in
the 3N SRC region

*Current proposal to probe deeper
into the a3 region
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