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INntroduction to lab 3:

Study of the Ep = 992 keV resonance
of the 27Al(p,y)28Si reaction

A. Caciolli and R. Depalo
University and INFN of Padova
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and resonances
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a resonance as a tool

Detector energy calibration and efticiency calibration
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Util zation of the £, = 992 keV revonance in the 27ANp, ySi reaction is proposed (Ur relative and absolute p-ray intensity
measurzments. Thorough experimental study of the decay schemes and y-ray angular distributions for the £, = 760, 992
und 18300 keY resonances 1n tae 2TANp, yPBS szaction 15 reparted and revisad decay schemes ase given.
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a resonance as a tool

Target characterisation
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Accelerator calibration and beam characterisation (in some cases)
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a resonance as a tool
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Fig. 1. A vield curve of the “’Al(p, 4)-*Si reaction near the 992

keV resomance
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USE OF THE “Al(p, y)*Si, E,=992 keV RESONANCE
AS A GAMMA-RAY INTENSITY STANDARD

A. ANTTILA, J. KEINONEN, M. HAUTALA and I. FORSBLOM
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COUNT S x102 /CHANNEL

USE OF ' Relative intensity (%)

Identifi- E, £ E;
AS A G A cation (keV) (keV) {(keV) Present Azuma et al%)  Scott and Lusby?)  Meyer et al.%)®*
in fig. 2

1 1522.3 J798.8 6276.5 28 +0.2 29+0.5 JO =03 28

A ANTT” 5 2099.7 9480 4 7380.7 0.24+0.02 0.2
2267 r 10275 ?
6 2529.3 9418.1 6RE8 & 0.22+0.03 0.19 =0.03 0.2
7 (2780.3) r 9761.5 023+0.04
8 28389 46178 1778.9 55 +04 6.2+06 63 =04 6.3
) 9 29543 7933.4 4979.1 0.24+0.02 0.2
10 3063.3 r 9478 5 1.15+011 1.1+03 1.2 =01 1.3
i 1 3123.7 r 9418.1 0.70+0.07 1.1+0.3 0.80 =0.06 09
12 31416 9418.1 6276.5 0.09+0.02 0.08 +0.02 0.05
13 3181.0 7798.8 46178 0.16 =0.04 0.16 =0.06 0.1
14 3200.2 4979.1 1778.9 0.24=0.06 02
15 33156 79334 46178 0214004 0.34 +0.05 0.3
16 (3377.9) r 9163.9 0.19=0.05 0.4
17 39529 r 8388 9 0.19+0.04 0.3
I8 44976 6276.5 1778.9 48 =03 44+04 60 =03 49
19 4608 4 - 7933 4 45 +04 36404 SO0 -03 42
20 47430 r 7798.8 88 +05 8.1+0.8 1.5 =05 9.7
21 4800.3 9418 1 46178 0.31 =004 1.0+03 0.29 +007 0.3
2 50997 68786 1778.9 0.10=0.04 0.6+0.2 0.30 +0.05 0.2
23 51099 6338 8 17789 0.50=0.06 R 052 =009 0.5
: 24 5601 8 73807 1778.9 0.24+0.05 0.1
: 25 5653.0 r 6888 8 0.40+0.04 0.9=0.3 0.36 ~009 0.3
. 26 5663.2 ' 6878.6 0.58 +0.06 e 0.89 =0.21 0.6
27 60199 77988 1778 9 60 =05 5.9+06 78 -04 68
28 6154.5 7933.4 1778.9 0.26 =0.05 0.55 +0.07 0.2
29 6265.3 r 6276.5 2.1 =02 24+04 34 =02 24
30 6310.0 8588 9 1778.9 0.24+0.05 0.3
3] 6878.6 6878.6 0 0.63=0.06 0.5+0.2 0.59 =0.04 0.4
12 76392 9418 | 1778.9 0.23+0.05 0.32 <006 0.2
33 7924.0 r 4617.8 43 =04 49+09 52 =04 49
34 79334 79334 0 37 =04 38+09 39 =03 34
35 9478 5 94785 0 0.98+0.10 1.1=04 1.1 =01 1.1
10275 10275 0 1.1+0.4
36 10762.9 r 17789 66 =15 77.0+7.7 24 =36 75
12541 8 r 0 0.022 - 0.009 <002

* The intensities for the decay of the bound states are calculated using the branchings given in rel. 4.



Experimental Setup
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at the AN2000 accelerator we will use a proton beam to
perform a scan of the 992 keV resonance of the
2rAl(p,y)28Si reaction. We will characterise the target
parameters and in particular its thickness and we will
check the accelerator calibration and if possible the
beam energy spread




what to do

—ocusing of the beam on the Al sample

—nergy calibration of the detector (HPGe)
—fficiency calibration with sources (if enough time)
Scan of the narrow resonance and the target
thickness

Determination of the target thickness and beam
spread with a proper fit




