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Introduction

IBA require differential cross-section datasets

There are still important gaps in literature 

limiting IBA capabilities



3He beams advantages 

1. High cross section values and high Q-values for induced 

reactions with light isotopes.

2. No special radiation protection measures are needed.

3. Can study deuterium inside materials. 

Introduction



Details about the experiment

Experimental Setup



 Surface layer of gold (~3 nm)

 Layer of SiO2 (~300 nm)

 Thick substrate of Si

Experimental Setup -- Target



𝑑𝜎

𝑑𝛺
=

𝑌

𝑄 ⋅ 𝛺 ⋅ 𝑁

Y : integral of the corresponding peak 

Q : total charge of the beam

Ω : solid angle of the detector

N : areal density of the isotope under study 

Experimental formula for differential cross section

Analysis
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Integration of the 

corresponding peaks 
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Additional  

experiment was 

carried out 
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Rutherford formula 

+ 

Screening correction 

factor 
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𝑑𝜎𝑅𝑢𝑡ℎ
𝑑𝛺

= 5.1839 ∗ 106 ∗
𝑧1𝑧2

𝐸 𝑘𝑒𝑉
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∗
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2 −𝑀1
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4/3

𝐸𝑐𝑚
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Differential cross section of gold in our target



Analysis

1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5

0

5

10

15

3.0 3.5 4.0 4.5

0

50

100

150

200

250

300

C
o
u
n
ts

Energy  (MeV)

16O(3He,p0)
18F

16O(3He,a0)
15Ο

1
6
O

(3
H

e,
p

1
)1

8
F

1
6
O

(3
H

e,
p

5
)1

8
F

1
6
O

(3
H

e,
p

2
→

4
)1

8
F

1
6
O

(3
H

e,
p

5
)1

8
F

Auel

Auel

C
o
u
n
ts

  
(x

1
0
0
0
)

Energy  (MeV)

 Experimental, 

Elab= 3532 keV, 160o

Oel

Siel

Siel



Analysis

Measure the thickness ratio of gold and oxygen

NRA using 1.15-MeV deuterium was applied

The thickness ratio between gold and oxygen was 

determined in RUBION through an additional 

experiment
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𝑁197Αu
𝑁16Ο

= 0.0236 ± 0.0003
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Benchmarking

Benchmarking method

Method to validate the values that we just measured
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Conclusions 
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