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Protons

 Made up of 2 up quarks and 1 down quark

* |[nelastic Electron Scattering

e Electrons are accelerated and a beam is shot at a
proton target

* In the collision, pions and kaons are produced
* They are detected and analyzed by particle detectors

 Studying pions and kaons will help us
understand the substructure of proton

* Pions and kaons are fundamental

* Can be useful in medical imaging, etc.



Pion & Kaon

* Mesons — made up of one quark and one antiquark

* Pion
 Made up of an up quark and a down antiquark

* Kaon
* Made up of an up quark and a strange antiquark
* Allows us to study the strangeness




import matplotlib.pyplot as plt
import math
import numpy as np

pts = np.array([(1.98,2.35),(162.7,118.1),(11.9,9.8)])

x = pts[@,:]
[} y = pts[1,:]
yerror = pts[2,:]
rojecC
y_min = (pts[1,@]+pts[2,@],pts[1,1]-pts[2,1])
y_min = np.array(y_min)
x_max = pts[@,:]

y_max = (pts[1,8]-pts[2,@],pts[1,1]+pts[2,1])
y_max = np.array(y_max)

m,b = np.polyfit(x,y,1)
ml,bl = np.polyfit(x_min,y_min,1)

* Global fitting of pion and kaon

print(ml,bl)
print(m2,b2)

d ata correlation_matrix = np.corrcoef(x,y)

correlation_xy = correlation_matrix[8,1]
r_squared = correlation_xy**2
print(r_squared)
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* Computer software used for data i tigureCrigstze .5

plt.scatter(x,y)
plt.scatter(x_min,y_min)

L]
a n a I S I S plt.scatter(x max,y max)
plt.plot{x, m*x + b, label="Best Fit Line (y = -99.1x + 351.@)($R*2%=1.8)")

plt.plot(x_min, m1*x_min + b1, linestyle="--', dashes=(3,5), label="Mini Slope
plt.plot(x_max, m2*x_max + b2, linestyle="--', dashes=(3,5), label="Maximum Slope

* Used it to plot and fit data o) e ot

plt.title('Figl. $Q"2% Dependence at W=2.2,
plt.xlabel( $Q"2% ($GeV~2%)", fontsize =15)

I 1 plt.ylabel(r'$\sigma$ ($\frac{nbar}{c}$)’, fontsize -15)
* Fitting Metho

. . . . . Figl. Q2 Dependence at W=2.2, t=0.5
* Linearization — displaying a set of o
data as a linear fit
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Pion Data Fittings (Q?)

Fig2. Q°® Dependence at W=2.2, t=0.2
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Fig2.

Q° Dependence at W=2.2, t=0.08

—— Best Fit Line (y = -0.3%x + 2.83)IR*=0.871)
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Pion Data Fittings (x

Fig2. x at Q?=1.6, W=2.2, t=0.01-0.1, x=0.1-0.2
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Kaon Data Fittings (Q4)

Fig2. Q* Dependence at W=2.2, t=0.2

—— Best Fit Line (0.3x + 6.4)[R*=0.138)
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Flgz Dependence at Q?=1.6, W=2.2, t=0.2, x=0.1-0.2
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Kaon Data Fitting

Fig3. tiz Dependence (Excluding (0.19,940))
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Kaon Data Fitting (W)

Kaon ﬁ Dependence at Q?=1.9, t=tmin~0.4/0.5
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Pion Data Fitting (W)

W Dependence at Q2= 1.6, t=0.14 Pion ﬁ Dependence at Q? = 1.6, t=0.14
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Ssummary

* Did not get the expected fit for Q2
* Q% range is limited
* Larger range and smaller error bars could improve results

* Line of best fit is driven by the points with small error bars
* Pion and kaon fits for W matched up

* Collect more data at a larger range
* Find new data and add them to the existing data set



Thank youl!



