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This document uses a model detailed in [3]. The details of the models can be
found in supplemental material of the paper[1].

From the SRC Model:

σA1{A1

σA2{A2
“

A2
2

A2
1

¨
α1 ¨ R ` β1
α2 ¨ R ` β2

(1)

where
r “

σep
σen

(2)

α “ N ¨ Z ¨ p1 ` rq (3)

β “ Z ¨ pZ ´ 1q ¨ r ` N ¨ pN ´ 1q (4)

R is the probability that the NN interaction generates a high-momentum pair

R “
pnp
ppp

(5)

Calculating per-nucleon cross-section ratio for Calcium isotopes to see if I’m un-
derstanding the model correctly:
Assuming isospin independence, R = 1

A1 “ 48
A2 “ 40

σCa48{48

σCa40{40
“

402

482
α1 ` β1
α2 ` β2

(6)

σCa48{48

σCa40{40
“ 0.694 ˆ

α1 ` β1
α2 ` β2

(7)

α1 “ 28 ˆ 20 ˆ p1 ` 2.6q “ 2016 (8)

β1 “ 20 ˆ 19 ˆ 2.6 ` 28 ˆ 27 “ 1744 (9)

α2 “ 20 ˆ 20 ˆ p1 ` 2.6q “ 1440 (10)

β2 “ 20 ˆ 19 ˆ 2.6 ` 20 ˆ 19 “ 1368 (11)

σCa48{48

σCa40{40
“ 0.694 ˆ

3760

2808
“ 0.929 (12)

Agrees with the value given in the paper.
For isospin dependence,

α ¨ R ąą β (13)

Therefore:
σCa48{48

σCa40{40
“ 0.694 ˆ

α1

α2
“ 0.972 (14)

Agrees with the value given in the paper.
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Calculation for Boron isotopes

Now performing the calculation for the Boron targets. For the kinematics of this
experiment, r is taken to be 2.6 according to [4]:

Assuming isospin independence:

σB10{10

σB11{11
“

112

102
¨
α1 ` β1
α2 ` β2

(15)

α1 “ 5 ˆ 5 ˆ p1 ` 2.6q “ 90 (16)

β1 “ 5 ˆ 4 ˆ 2.6 ` 5 ˆ 4 “ 72 (17)

α2 “ 6 ˆ 5 ˆ p1 ` 2.6q “ 108 (18)

β2 “ 5 ˆ 4 ˆ 2.6 ` 6 ˆ 5 “ 82 (19)

σB10{10

σB11{11
“ 1.21 ˆ

90 ` 72

108 ` 82
“ 1.03 (20)

Assuming complete np dominance:

σB10{10

σB11{11
“ 1.21 ˆ

90

108
“ 1.008 (21)



XEM2 Collaboration December 2023

Therefore, this model predicts a higher a2 for Boron-10 either way.
Looking at Casey’s preliminary results[2], it looks like this ratio is „ 1.05 but a
closer look at exact values might be beneficial.
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