AR

import math

import plotly

import numpy as np

import pandas as pd

import cufflinks as cf

from mitosheet import sheet
import plotly.express as px
import plotly.graph_objects as go

from IPython.core.interactiveshell import InteractiveShell
InteractiveShell.ast_node_interactivity = 'all’

# M=%
copper_ball_material = 'copper' # /NERHSJ

copper_ball R = 1@e-3 #m NEREAT
copper_ball M = 35e-3 # kg /NERE

mag_sen_rubber L = 10e-2 # m i KRK

# BERSH

mul = copper_ Poisson_ratio = 0.3 # 4 A A B
mu2 = mag_sen_rubber Poisson_ratio = ©.5 # KA LL
El = copper_elastic_modulus = 110000 # MPa [ SR VEAR &

‘H‘

E2 = mag_sen_rubber_elastic_modulus = 6  # MPa F% i 1) 5 1 A 5

n 1+ 12 * 2

mean, sigma = 0, 2

B = np.array([i / 1000 for i in range(0, 601, 25)])

B_2 = B**2

E =2.6 *B_2 + np.random.uniform(@, 0.1, n) * sigma

data_B_E = pd.concat([pd.DataFrame(B), pd.DataFrame(E)], axis=1, ignore_index=True)
data_B_E.rename(columns={0: "RiKIGERE", 1: "R E"}Y, inplace=True)

data_B2_E = pd.concat([pd.DataFrame(B_2), pd.DataFrame(E)], axis=1, ignore_index=True)
data_B2_E.rename(columns={0: "REJEKN 58 (1", 1 "SAPEBLE"}, inplace=True)

# sheet(data_B_E, data B2 E)



fig = data_B_E.iplot(
kind="'scatter"',
mode="markers"',
x="Hf L
y="s kR E ",
xTitle=r"$H4 % B 38 & ~B~(T)$",
yTitle=r"$3# V% & ~E~(MPa)$",

# bestfit=True,
colors=["'blue'],
size=5,

)

data_B2_E.iplot(
kind="scatter',
mode="markers"',
x=" T S B FE S T,
y="# R,
xTitle=r"$HA BB 5 [E 1) F- T ~BA2~(TA2) $",
yTitle=r"$3i 1 1% & ~E~(MPa)$",
bestfit=True,
colors=["'blue'],
size=5,
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def plot_data(data, xtitle=r'$v_© (m/s)$', ytitle=r'$v_1 (m/s)$'):

fig = px.scatter(
data_frame=data,
x=data.columns[0@],
y=data.columns[1],

)

fig.update_layout(
xaxis_title=xtitle,
yaxis_title=ytitle,

)

fig.show()



sheet_names = ["@ mT", "50 mT", "100 mT", "150 mT", "200mT (JiXHE) "]

data = pd.read_excel ("A#I[fff1.x1sx", sheet_name=sheet_names[4]).iloc[:, :2]
# data

plot_data(data)

data2 = data**2

data2.rename(columns={"¥JIEE (m/s) ":"FIEEMFTT (mr2/s72) ", "REE (m/s) ":"RKHEMFT (mr2/s72) "}, inplace=True)
# data2

plot_data(data2, r'$v_072 (m"2/s72)$', r'$v_172 (m*2/s"2)$")
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import math
import latexify

@latexify.with_latex
def K(v_0, v_1): # latex

return 33.2 * R - 23,2 * R**2 * math.sqrt((v_0**2 - v_1%*%*2) / L)
K



K(vg,v1) = 33.2R — 23.2R?

def get K(v@_2, vl 2, R=copper_ball R, L=mag_sen_rubber_L):
return 33.2 * R - 23.2 * R¥*2 * ((v@_2 - v1_2) / L)**0.5

K = pd.DataFrame(get_K(data2.iloc[:, @].values, data2.iloc[:, 1].values))

data_K = pd.concat([data, K], axis=1, ignore_index=True)

data_K = pd.concat(
[data_K, (data_K.iloc[:, 2] - min(data_K.iloc[:, 2])) / (max(data_K.iloc[:, 2]) - min(data_K.iloc[:, 2]))1],
axis=1,
ignore_index=True,

)

titles = [r"$B = @ mT$", r"$B = 50 mT$", r"$B = 100 mT$", r"$B = 150 mT$", r"$B = 200 mT$", ]
cols = {@: r"$HIEEE~V 0~ (m/s) $", 1: r"$RKHEE~V 1~ (m/s) $", 2: r" R EH<br> ZH K", 3: "K_norm"}
data_K.rename(columns=cols, inplace=True)

# data_K

fig = px.scatter(
data_K,
x=cols[0],
y=cols[1],
labels=cols[2],
size=cols[3],
color=cols[2],
hover_name=cols[2],

)

fig.update_layout(
title=titles[9],

)

# fig.show()

fig.write_image("v@-v1-K,B=0mT.png")
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