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ffgk— © A Python IR A BEETHRTHIREEE

— ~ [ERRGE R R E B S
import math

# BOERAATRE, BALR ST

r=0.050 # Nes P

d =0.0002440953 # EEPRGEEETE
L=167 # JRegE TR
x1 0=-d2.0

x2_0=0.0

dx1 = 0.000000002

dx2 = 0.001

num = nt((1/50.0)/dx1)

n=1.35 # RHSHT IR

length = 0.00000065
eps = 0.000000000001

# EHPERF 650nm
# STE X RS

# SRR
# HxEt®y
def xy (x):
y = math.sqrt(r**2 - x**2)

return y

# H x 515 phi_1
def xphil (x,y):

sin_thetal = math.sqrt(1-((((x-(-d/2.0))**2 +
y**Z) + r**z _
(-d/2.0)**2)/(2*r*math.sqrt((x-(-d/2.0))**2 +
y#*2)))**2)

phil = math.asin(n*sin_thetal)

return phil

# 1 x 515 phi 2
det xphi2 (x, y):

sin_theta2 = math.sqrt(1-((((x-(d/2.0))**2 +
y>l<>l<2) + r>l<>l<2 _
(/20022 r¥math.sqri((e-(d/2.0)¥%2 +
yH*2)))**2)

phi2 = math.asin(n*sin_theta2)
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return phi2

# H x 515& psi

def xpsi1 (x):
psi = math.asin(x/r)
return psi

# M x 5FHE X1

def xX1 (x, y, phi, psi):
X1 = (L-y)*math.tan(phi+psi) + x
return X1

# Hx 5HE X2

def xX2 (X, y, phi, psi):
X2 = (L-y)*math.tan(psi-phi) + x
return X2

# HHx1, y1, x2, y2, X EtEEfE=E

def delta (x1, y1, x2, y2, X):
STA = math.sqrt((x1-(-d/2.0))**2 + y1¥*2)
S2B = math.sqrt((x2-(d/2.0))**2 + y2*%*2)
AP = math.sqrt((X-x1)**2 + (L-y1)**2)
BP = math.sqrt((X-x2)**2 + (L-y2)**2)
diff = n*(S1A-S2B) + (AP-BP)
return diff

# A x1_0, EE4 xyl_list
def xyl 1(x1 0):
for1in range(0, num):

x1 =x1 0 +1*dx1

yl =xy(x1)

phil = xphil(x1, y1)

psil = xpsi(x1)

X1 =xX1(x1, y1, phil, psil)

xyl list.append([x1, y1, phil, psil,
X1])



return xyl _list

# H A X1,

sTH S2 PregnytareCdm AN b

A e 272 X1
def xy2 d (X1, x2_0, dx2):

1=0

x2=x2_0
y2 = Xy(x2)
phi2 = xphi2(x2, y2)
psi2 = xpsi(x2)
X2 = xX2(x2, y2, phi2, psi2)
while(abs(X2-X1) > eps):
y2 = xy(x2)
phi2 = xphi2(x2, y2)
psi2 = xpsi(x2)
X2 = xX2(x2, y2, phi2, psi2)
1H((x2 >= (r-d*2.0))):

print("Error")
X2=-1
break

else:

if(X2 >= X1):
X2 =x2-dx2
dx2 =dx2/2.0
else:

= SRR B R G A s

import math

# EOEREAATRCE, BALR ST

a=0.050 # NEst/E Scm

b =10.050 # NesrE

h =0.003 # NesBGR JINEE
d=0.0001157  # EEpkagsgrn

L=167 # PREETrwk

z1 0=0.0

z2 0=0.0

dz1 = 0.00000001
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X2 =x2 4+ dx2
xy2_data = [x2, y2, phi2, psi2, X2]
return xy2_data

# BRRLZE HHY list

xyl list =]
xy2_data =[]
data =[]

file = open('data.txt', 'w', encoding = "UTE-8")

# T
xyl list=xyl 1(x1 0)

for val in xyl list:
xy2_data = xy2_d(val[4], val[0], dx2)
diff = delta(val[O],val[1],xy2_data[0],
xy2_data[1], val[4])
number = diff/length
it (abs(number*2.0 - int(number*2.0)) <
0.00005):
data = [val[0], val[1], xy2_data[0],
xy2_data[1], val[4], diff, number]
file.write(str(data)+"\n")

file.close()

dz2 =0.0001

num = 1nt((a/20.0)/dz1)

n=135 # KBTI A
n2 = 1.41 # BETE IR ES R

length = 0.00000065 # FEHHER = 650nm
eps = 0.000000000001
alpha = math.radians(0.0)

# BOERHRIC
# Hz 515 theta_l
def zthetal (z):

# SIE X AUEEERE



rl = math.sqrt(b**2 + (z + d/2.0)**2)
thetal = math.asin((z + d/2.0)/r1)
return thetal

# Mz &% phi |

def zphil (thetal):
phil = math.asin(n*math.sin(thetal))
return phil

# HHz BFF psi_l

def zpsil (thetal):
psil = math.asin(n/n2*math.sin(thetal))
return psil

# Mz &5 theta 2
def ztheta? (z):
il (z>=d/2.0):
12 = math.sqrt(b**2 + (z - d/2.0)**2)
theta2 = math.asin((z - d/2.0)/12)
else:
2 = math.sqrt(b**2 + (d/2.0 - z)**2)
theta2 = math.asin((d/2.0 - 2)/r2)
return theta2

# Mz 515 phi 2

def zphi2 (theta2):
phi2 = math.asin(n*math.sin(theta?2))
return phi2

# Hz 515 psi 2

def zpsi2 (theta2):
psi2 = math.asin(n/n2*math.sin(theta?))
return psi2

# HHz] 5TEASHE S1 IREEN LR E R 2B
Ei p S R A R A
def zrl (z1, thetal, phil, psil):
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rl =
L-b*math.cos(alpha)+z1*math.sin(alpha)-h*math.
cos(psil+alpha)/math.cos(psil)

return rl

# HH 22 SFREH S2 IREEH L IE R R B
B R 1 RE
def zr2 (z2, theta2, phi2, psi2):

2=
L-b*math.cos(alpha)+z2*math.sin(alpha)-h*math.
cos(psi2+alpha)/math.cos(psi2)

return 12

# Hzl 5TE X1
def zX1 (z1, thetal, phil, psil, r1):

X1 = r1*math.tan(phil+alpha) +
h*math.sin(psil+alpha)/math.cos(psil) +
z1*math.cos(alpha) + b*math.sin(alpha)

return X1

# 22 5HHE X2
def zX2 (z2, theta2, phi2, psi2, r2):

X2 = r2*math.tan(phi2+alpha) +
h*math.sin(psi2+alpha)/math.cos(psi2) +
z2*math.cos(alpha) + b*math.sin(alpha)

return X2

# ETREDUREZE
def delta (z1, phil, psil, rl, z2, phi2, psi2, 12):
STA = math.sqrt(b**2 + (z1 + d/2.0)**2)
S2B = math.sqrt(b**2 + (z2 - d/2.0)**2)
AA?2 = h/math.cos(psil)
BB?2 = h/math.cos(psi2)
A2P = rl/math.cos(phil+alpha)
B2P = r2/math.cos(phi2+alpha)
diff = n*(S1A-S2B) + n2*(AA2-BB2) +
(A2P-B2P)
return diff



# WA z1 0, EEA 7] list
defzl 1(z1 0):

for 1 1n range(0, num):
z1 =z1 0+ 1*dzl
thetal = zthetal(z1)
phil = zphil(thetal)
psil = zpsil(thetal)
rl = zrl(z1, thetal, phil, psil)
X1 =zX1(zl, thetal, phil, psil, rl)
z1 list.append([z1, thetal, phil, psil,

rl, X1])

return z1_list

# WA X1, 515 S2 JREEH AR R 2312
% FipE A e E2E X1
def z2 d (X1, 1nital, dz2):

72 = inital
theta? = ztheta2(z2)
phi2 = zphi2(theta2)
psi2 = zpsi2(theta?)
12 = zr2(z2, theta2, phi2, psi2)
X2 =z2X2(z2, theta2, phi2, psi2, r2)
while(abs(X2-X1) > eps):
theta? = ztheta2(z2)
phi2 = zphi2(theta2)
psi2 = zpsi2(theta?)
12 = 7zr2(z2, theta2, phi2, psi2)
X2 = 7zX2(z2, theta2, phi2, psi2, r2)
if (z2 >=d/2.0):
(X2 >= X1):
72 -=dz2
dz2 /=2.0
72 +=dz2

else:
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72 +=dz2
else:
(X2 < X1):
72 +=dz2
else:
dz2 /=2.0
72 -=dz2

z2 data = [z2, theta2, phi2, psi2, 12, X2]
return z2_data

# BRBILZE EHY list

z1 list=1{]

z2 data =]

data =[]

file = open('data.txt', 'w', encoding = 'UTF-8")
# FRE

z1 list=1z1 1(z1 0)

forval in z1 list:
72 data = z2 d(val[5], val[0], dz2)
diff = delta(val[0], val[2], val[3], val[4],
z2 data[0], z2 data[2], z2 data[3], z2_data[4])
number = diff/length
if (abs(number*2.0 - int(number*2.0)) <
0.0001):
data = [val[0], val[1], val[2], val[3],
val[4], val[5], z2_data[0], z2 data[1], z2_data[2],
72 data[3], z2 data[4], z2 data[5], diff, number]
file.write(str(data)+"\n")

file.close()
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