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I Research Goals

* Improve energy resolution of

HPGe Detectors

Signal readout Signal readout

-low background counting

-spectrum analysis

e Convolutional Neural Networks

+V, [— N

-unknown peak identification



I Energy Spectrum
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I Labeled Energy Spectrum
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I Fitting Algorithm

* Parameters
-height
-energy
-sigma

* Gaussian Fitting
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I Single Peak

#single gaussian function
def gaussian(x, amp, mu, sigma,):
return amp * np.exp(-((x - mu)**2)/(2%sigma)**2)

#least squares fit

popt, pcov = curve_fit(gaussian, x, y, p@=[3@, 1765, 1,])

amp = popt [@]

mu = popt[1]

sigma = popt[2]
FWHM = 2.355*sigma

yvals = gaussian(x, amp, mu, sigma,)
#parameters

print(‘amp:', amp)

print('mu:’, mu)

print('sigma:', sigma)
print('FWHM: ', FWHM)

Curve Fit
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I Double Peak

#double gaussian function
#sum w/ Linear background function
def gaussian2(x, amp, mu, sigma, amp2, mu2, sigma2, m, b):
return amp * np.exp(-((x - mu)**2)/(2%sigma)**2) +\
amp2 * np.exp(-((x - mu2)**2)/(2*sigma2)**2) + (m*x + b)

#least squares fit

popt, pcov = curve_fit(gaussian2, x, y, p@=[550, 352, 1, 270, 356, 1, 0, 30])

amp = popt [@]

mu = popt[1]

sigma = popt[2]

amp2 = popt[3]

mu2 = popt[4]

sigma2 = popt[5]

m = popt[6]

b = popt[7]

FWHM 2.355*sigma
FWHM2 2.355%sigma2

Iwon

yvals = gaussian2(x, amp, mu, sigma, amp2, mu2, sigms2, m, b)

#parameters
print(‘amp:", amp)
print(‘'mu:’, mu)
print('sigma:', sigma)
print(‘amp2:', amp2)
print(‘'mu2:', mu2)
print('sigma2:', sigma2)
print('m:", m)
print('b:"', b)
print("FlHM: ', FWHM)
print("FWHM2: "', FWHM2)
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Future Plans

* Refining Energy Resolution

-subtracting background from gaussian peak

-neural network integration



