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Special Project Title Light Polarization State Analyzer
Name Miss.Pattaradit ~ Plomli

M. Sittiwat Ungjaroen
Department Applied Physics  Faculty of Science
Program Applied physics-Science and Industry Instrumentation
Academic Year 2006
Special Project Advisor Assoc. Prof. Wisanu Pecharapa

ABSTRACT

The special project was set up to develop an automatic light polarization state analyzer. A
stepping motor automatically controlled by computer program was employed to controlled an angle
of transmission axis of an analyzer. Analyzed light signal is detected by photo detector model
1223 2f and then amplified to obtain to better signal, The ourput is displayed in term of electrical
voltage. Light intensity at desired angle is converted to digital data using analog-to-digital circuit and
then collected using computer, Qutput signals are achieved and finally plotted versus the angle of
transmission angle, The completed instrument was tested to analyze state of polarization of linear,
circular, and elliptical polarized light. The results are satisfied and exhibits good agreement to the

theoretical prediction.
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#include<reg52.h>

#include <stdio.h>
//***********************************************************#**********
unsigned int a,count,z,count_step;

unsigned int value_data = 0;

unsigned char new[]={0x0D,0x0A,0x00};
//mmmmxxxmmmmmmmmmoomxxmm«xxm
unsigned int i=0;

void serinit(void)

TMOD = 0x20; /! Timerl Mode2(B bit auto reload) for serial port

SCON = 0x50; // Setup for 8 bit data

TH1 = 0xFD; // Set 9600 bps Timer1 default

TF1 =0; /{ Clear bit over flag Timerl

T =0 // Clear bit over flag TX

TR1 =1; // Start Timer1
}
//xmxmoaxxxmxxxxxxxmxxmmxxmxxxxxxxxxxxmxxxxxxxxmm
void send_serial(unsigned char *s)

{
while(*s 1= 0x00)
{
SBUF=*s;
while(ITI);
TI=0;
S++;
}
}

//xmmmmxxmxxmxxmxxmmmxxxxxxmmmmmmxxxx
void getkey(void)
{

while(IRI};

RI=0;

Z2=5BUF;
}
//mmmmmmmmnxxmmmmnmwmmmmmmm
//delay millisecond unit for X-tal 11.0592MHz (Copyright www.xcitemicro.com)
//moaxxmmxxmxxmmxxxxxxxxxxmxxxmxxxxxxxxxxmxmmmxxmmmm
void delay(unsigned int x)

unsigned int i,j;
for (i=0;i<x;i++)

for (j=0;j<115;j++) {}
}
}
//mmmxmmxmxxxxxmmxxmxmmmmxmmmxxmmxmmm
// Step Motor //
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//*****************************************************************************
*

void step_motor{unsigned int step)

unsigned int i;
for(i=0 ; i< step ; i++)
{
P2 = P2 & OxFO;
P2 = ((~(P2 | a)}|0xF0); // Active Low
¥ oo s o o o o R R e s o ok Sk ok ok ok sk
count_step++;
if(count_step==360)
count_step = Q;

i printf("\r\nPolarizer Degree = Yed",count_step);
a=a<<l;
delay(50);
if(a == 0x10) // 0001 0000 = over flow
a = 0x01; // 0000 Q001 = reload
H
}

//*****************************************************************************
*

[/ menu j/
//*****************************************************************************
*

void menu(void)

unsigned int men3,men2,menl,menO,num3,num2,num1=0;
send_serial(new);

send_serial("1! Enter Degree ey,
send_serial(new);
send_serial("!!! 3 Digit + Space bar  111").

send_serial(new);
send_serfal("!!!  Span of degree = 0 - 359 ey,
send_serial(new);

getkey(),

men3 = z;

getkey();

men2 = z;

getkey();

menl = z;

getkey();

men0 = z; // Space Bar

send_serial(new);
send_serial(new);
if(men0 == 0x20) // Space Bar

{
if{
({(men3>=48)&&(men3<= 57))&8&({men2> =48)&&(men2<=57))&&((men3> =48}8&(men3<=57
1} // Check Number

{
if( men3 =='1")
num3 = 100;
if( men3 == '2")

num3 = 200;



XXX OO NI

ift men3 =='3")

num3 = 300;
if{ men3 =='4")

num3 = 400;
if{ men3 == '5"

num3 = 500;
if{ men3 == 'g")

num3 = 600;
if(l men3 =="'7"

num3 = 700;
if( men3 =="'g")

num3 = BOG;
if( men3 == '9")

num3 = 900;
if( men3 == 'g"

num3 = 0;
1 X000 OCOIOCHKICIONK
ff{ men2 =='1"

num2 = 10;
if( men2 =='2"

num2 = 20;
if( men2 =="'3"

numz = 30;
if( men2 == '4")

num2 = 40,
if( men2 == '57)

numa = 50;
ifl men2 =='g"

num2 = 60;
if( men2 =="'71

numz2 = 70;
if( men2 =="8")

num2 = 80;
if( men2 == 9"

num2 = 90;
ifl men2 =="'¢")

num2 = ¢
if( menl =="'1")

numl = 1;
if( menl =='2")

numl = 2;
f( menl == '3

numl = 3;
if( menl == 4"

numl = 4;
if( menl == 50

numl = 5;
if( menl =='¢")

numl = §;
if( menl =="'7"

numl = 7,
if( menl =="'g")

numl = §;
if( men1 == 9"

numl = 9;
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if{ menl =='0")
numl = Q;
//mmxxxm«mxxxxxxxxxxmmmxmmxxmmxxmxxmmxxmmom
X
value_data = num3+num2+numi;
if(value_data <= 359)
//check degree value

{
send_serial{"!!! OK Pass mm,
send_serial(new);
step_motor{value_data);
send_serial("!!! 0000000000000 .
send_serial(new);
value_data =
0;
}
if(value_data >= 360)
{
send_serial("!! Bad Command m;
send_serial(new);
send_serial("!!! cos span of degree = 359 - I
send_serial{new);
value_data =
0;
}

}
/ / mmmmmmmmmmmmnmmxmmmmx
WO

else
{
send_serial("!!! Bad
Command mm,
send_serial(new);
send_serial("! Piz enter
Number M,

send_serial(new);

//************************************ 6 o o K o o K ok ke R R ok K e o sk ok e ko ok o ok RO ok
3 3 S e o ok ok

}

eise // Check space bar

send_serial("!!!  Bad Command nm;
send_serial(new?;
send_serial("!!! Pz press Space Bar mm,
send_serial(new);



//)oocxxxxxxxxaomomxxxxxxxmxxxxxx
}

vold main(void)

serinit(};
count_step = 0x00;
a=0x01,;

P2 = Oxff;

while(1)

{

menu();

)O(XX)O(XXXXX)(XXXXXXXXX)O()OO(XXXXXX)OOO(
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