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Introduction

A ParticlelnducedGamma ray EmissiofPIGE)

deuteron beam

Target

Gammaray detector

Advantages of PIGE;

x  Possibility of simultaneous measurement of C, N and O without interferences,
x Its enhanced detection sensitivity for many nuclides,
x  The capability of employing the external beam

x  The accessibility to good energy resolution witHktGedetector
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Why DIGE?

Determination of the B/C ratio in boron carbide(B,C )

U B/C ratio in boron carbide(f) can beobtained with the deuteron
energies are belo@MeV

U By proton beam , detection of carbon at low proton energies is Dot
sensitive
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A PreviousWorks

The only previous data in the literature fa&d, p , ,)'?B
reaction for analysis purpose

G.A.Sziki+(2009

Angle: 60°
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JourNucl. Instrum Methods in Physics Resect.B Vol.251, p343

Energy Range (600—2000 KeV , 1B(d,py,.)'’B Ey 953.kkeV

Energy Range (850—2000 KeV , B(d,py,)’B Ey £6740keV
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Experimental setip

AVande Graaffacceleratoof tehran

3 MV Van deGraaffelectrostatic acceleratproducing energetibeams of H+, D+,
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A PIGE beardine (45right) of the accelerator
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AElectronic and analytical systems

S.B Detector 5| Pre-amplifier s| Amplifier 5| MCA(S-100)

\

Faraday-cup

Timer-Scalar ;| Current digitizer

HPGe Detector 4)| pre-amplifier

!

MCA(S-8000)
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detector:

U Gamma ray detector

I I D I >

PGT IGC Rtype HPGeCoaxial Detector

crystal size 06.58cm x6.58cm and an active volume 8fl3cm?

The efficiency and resolution of the detect&60% and1.95keV for 1.33MeV
placed 9(° angle and at a distance%t.9mm from the target center

Bias: 13000

solid angle of detectoi#z7.7msr

U Charge particle detector
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ORTEC lonimplantedSilicon Charged Particle Detector
crystal size 25 mn¥ active area300p nthickness
resolution of the detectorl3keV
placed 162 angle and at a distance 183 mm from the target center
Bias: +7/5
solid angle of detector75 msr
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Energy calibration of the accelerator

A Important reactions used to quantify the energy of accelerators

Hafez T Aslani

Energy Detected Width Reaction
(keV) radiation(MeV) (keV)

Protons

340.46+0.04 (7.12, 6.92, 6.13)y.0 2.34+0.04 PF(p, ay)O
872.11%0.2 (7.12, 6.92, 6.13)y 4.7+0.2 PF(p, ay)€O
091.88+0.04 (10.7, 7.93, 1.779)y 0.1+0.02 TAl(p, y)*8Si
1747.6+0.9 (9.17, 6.43, 2.74)y 0.077+0.012 BC(p, y)¥N
1880.44+0.02 n, threshold - "Li(p, n)’Be
3235.7+0.07 n, threshold - BC(p,n)’N
4234.3+0.8 n, threshold - F(p, n)!*Ne
5803.3+0.26 n, threshold - 27Al(p, n)*’Si
14230.75+0.02 P 1.2 2C(p, p)t*C
Deuterons

1829.2+0.6 n, threshold - 10(d, n)!’F

Handbook of Modern lon Beam Materials Analysis, Second Edi#&009 Appendix19
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A Usethereactioreal(p, v #si (Er=1779keV)

Target sample: polished aluminum foil with a thicknes80jim

27A1(p,2)2851
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A Using threshold energy aBB80.44keV reaction’Li(p, n)’Be

Target sample: pure pressed powder LiF

7Li(p,n)7Be
I I »
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Detector efficiency determination

A Useof standardources®%Eu 133Ba, 13’Cs59Co, 242Am In the same place as the

Hafez T Aslani

Absolute Efficiency (%)

3.3

2.5

1.5

0.3

target.
Efficiency sources (152Eu,133Ba,60C0,137C0,241Am) at the exect position of the target

¢ FExperimental data
= Fitted curve —

Eff(E)=a-+(b/E)+c/E>)+Hd/E’)
R-square: 0.9963

200 400 600 300 1000 1200 1400 1600 1800
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Target preparation

A physicalvapor deposition (PVDnethods

A high-purity B:Os powder onto a seupporting thin Ag film.

A For this purpos@6 mg of theB-Os was evaporated using Molybdenum boat
at a distance df2.5cm from Ag substrate

Glass bell jar

_—— Substrate table

——— Substratc holder
and samplc

Path of vapour

Mo filament
heater
[ =
S~ Fe metal
High vacuum
z.
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selfsupporting thin Ag film fishing

EO

L

Schematic view of the target
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Determination of cross sections

_ Y, (E9)
SQ(E’ C)_ NpNTeabs(Eg)

YI(E®S) =  areaofthe gammaey peak

Np — number of incident projectiles
(from direct beam charge measurement

number of target nuclei per square centimetre
NT =) [atom/cn?] —, thicknessstochiometryand
densityfrommanufacturerdata

- dE) ) absolute efficiency of the gamnnay detector

- n.
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A The B,04/Ag thin target was characterized by implementing the PIGE techniques
A Proton beam2.2 MeV)
A Thickness3.52x 10t7Atom/cn?

Energy [keV]
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Comparison with literature data

SpectrumsEd= 170KkeV)
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The sources of the systematic uncertainties in the absolute differential
cross section value

The sources of the systematic uncertainties uncertainty
the gammaay detector absolute efficiency +5%
the value of the collected charge +4%
the gammaray peak area determination +3%
the number of target nuclei +5%
Total systematic uncertainty <x9%
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A Calculate the cross section forl!B(d, o , )28 mmm) Ey=953keV)
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A Calculate the cross section fofB(d, [ ,,)'?B ===) Ey 1674=(keV)
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Cross Section(mby/sr)
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Calculate the cross section #B(d, p ,.0)!B E y1674=(keV)
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Conclusion

Small differences are unavoidabledue to the difference in setupsand

equipmeniVe no not claim that our datais more accurateno onecanclaim

that But fortunately,it is in goodagreementvith previousdata Thesedata
needto be evaluatedwith valid methods,and this can be an approximate
confirmationof the correctnessf bothdata
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Thank you for your attention




