T e % o ——

nIRAILIUSUNSNAUANNISINGIUY B InaT 3N

28N CH

DEVELOPMENT OF POLARIMETRY MEASUREMENT
PROGRAM USING C#

WSAAR  UILNY

o o o
ANINE 1agug

Imamuﬁmwﬁtﬂumwﬁwmmsﬁnmmwé’nqm
Uyginendansiudin @anduszynd)
madviand ausineaans
daiumaluladwszasuindiiraunmsaanssds
UmsAnw 2561



T TR mom Tomssm woodfAT o WP e s - vre——

O o 3R . e Bram Gy s -

e T — - e -

B BT ———

Ll J——

-y I

DEVELOPMENT OF POLARIMETRY MEASUREMENT
PROGRAM USING C#

PEERAKIT NAPAENG
PATTARAPON |AMYANG

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENT FOR
THE DEGREE OF BACHELOR OF SCIENCE (APPLIED PHYSICS)
DEPARTMENT OF PHYSICS FACULTY OF SCIENCE
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
ACADEMIC YEAR 2018



T e e [
I ——e -
Y e W T o e—

B i O SR,
ST e s o

msWalusunsumuaumsvhesedlnaslinedmeniw C#

waidalasinuiiiay
DEVELOPMENT OF POLARIMETRY MEASUREMENT PROGRAM
USING C#

Hatindnwn wefishnR uuwe  sadnAnw 58051110
wgimawa Boudh  sWainfine 58051116

YSyeun WenmansUudia (Wandussand)

nA3YN Wand

Un1sAnwn 2561

91935MInW 371.A3.29774 LNdaAA7

af (] - v =
219159NUSNWISIN  WeLaS.A iwasse AABY YL

AN INgIans amtumalladnszaemndndinuvmisaiansyUs (@ea.) syl
o & ' of -t v a - v -
Tassnuiaviidudnmilwaimsfinwnamangasudggrineremansduda (Wand

Ussgnd) Uszdrnisfinu 2561

ANENITUNTITEDY

P
GHE KD

AS.LURET ARSI
U¥57UNITNNIS

oMl

as.nena lvaunselvn
n33UNT

o

ARSI L01ERAN
¢a
NFIUNITUALERISENUTAW

/&S& e

HALAT.ATANITI ARyl
¢ '
NITUNTUALENRTENUT YN

NN worssa o\o'w,s,n; ¥

dvandvosnnEInermans

anfumalulagnwsyasmindidinammsaianse



T i — Y e

- — A —

Bl o T S —

TR mrm ST e e e d rw ot e

T Y wer—

TIEEN x o e e ey e o R e o

msvaulusunsumuaunsvinueadlnasiinesdaniu C#

wadalasauniay

FotindAnwn wefisind wuwe  sWainAnw 58051110
weiviwa  Beuds  sWatnAnw 58051116

Y WnmansUndin Wandusegnd)

A Hand

AR : Wenenans

UMINEIGY anumaluladwszaeundidtnummisatanseds (#3a.)

Umsinw 2561

9191587VInw 5A.05.23779 L0dARY

(4 ] o 1 -
219sINdEinws  wAAS.A WIS Ad1eYyed
UnAnge

TnsauimsiifiigussasdiitoimuntusunsuneniamesTngld Visual Studio 2017
c# Wulvsunsuiiannlflunseunuadedle 2 viisfe Adneatinffines Agilent u
34410A uay MMC-2 CHUO SEIKI laswiesanulaeines 5 wa dududiuusenouresin
ai3fwes  InavifinesAoirdesiomeimemanslilunisimuafiannisTnarlsieduves
wasinuansTislnaemiRvaas Tnandfimesasiuiiinssifanalnanlasdudondt u
vowlsd  fiRnegiumiumpilngldaautmenes  auduuasiidunusiveurlsdasia
TnelWldtimamed  odinmvedtldmamesazlugunuudygrausdulnihiusiuns
furuduuansdendeiuiineataffined arudiniusseniapivauluveusueulsd
wazmnduuasnlifamesosgniuiinlnelusunsumunuiianntu  wensmiy
wheslusunsuezgnesnuuubmiliiauiuaisuaddouldasanuagléon Tusunsud

v < a
Uszneulumensmiuanmassninuuuiisainiluzuuuy Polar plot was Sinusoidal plot.

Arddey : Inarsiived, udueulsd, nanlsiedu



Bt T —

.

—

T ST S e TN et W] % [Nk rwwn 7 ety mproo

Title DEVELOPMENT OF POLARIMETRY MEASUREMENT PROGRAM
USING C#
Students Mr. Peerakit Napaeng Student ID 58051110
Mr. Pattarapon lamyang Student ID 58051116
Degree Bachelor of science in (Applied Physics)
Department Physics
Faculty Science
Academic Year 2018
Advisor Assoc.Prof.Dr. Warawoot Thowladda
Co-Advisor Asst.Prof.Dr. S.Tipawan Khalayboonme
Abstract

The purpose of this special project is to develop a computer program based
on the freeware visual studio C#. The developed program was used for controlling and
interfacing two instruments; 34410A Model Agilent digital multimeter and MMC-2 CHUO
SEIKI 5-Phase stepping motor driver, that are included in a setup of polarimeter. The
polarimeter is a scientific instrument for determining the polarization direction of the
light that passing through an optically active substance. This polarimeter setup has a
polarization analyzer attached on a rotating state driven by the stepping motor. Light
intensity passing from the analyzer was measured by a photodetector. The
photodetector output in a voltage signal that directly relates to light intensity was
connected to the digital multimeter. The relation between the rotation angle of the
analyzer and the light intensity from the photodetector was also recorded by the
develop computer program via a computer. In addition, the user interface window was
designed to comfortable interact with user. The window was also composed of the

real-time graphical result in form of polar plot and sinusoidal plot.

Keywords : Polarimeter, Analyzer, Polarization
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2.1 Polarimetry

Polarimetry {uBnsiaanududuresansazanslaenisiowuiuasinatlseidaly
ok uansazans wieefivhnisasedsiiseni Polarimeter

2.1.1 mslwanlsdussuas (Polarization of Light)

nmstnanlsdifuauvfvesndundmndninda Wy uas Aesurefanianisunisves
auulninurnsvesaduwlimdnlinddsanfuiiemensiadeufivesady (dumuena
Wy pdudss lufaudRnisinanlsd einmsundsiifamadisrfunindouiivesniy)

Direction of

vave travel

{
!
A a ' ) ﬂ. '
U 2.1 fiamsmsundsvesauuiniuazauawimanvssnauudwan i

Twalsgidadunsalnanlsgidsszuru (Linear or plane polarization)

tauwlniwesedunasdinisunidluszuvlassuiunds svdeneduuasiiiu was
InalsdiadunisuadlnanlsdiBaszunu (Linear or plane polarized light) fagufi 2.2 -
2.3 ﬁﬁaumlw%wamﬁuumﬁﬂ”ﬁuﬂdﬂuﬁﬂmwmﬂﬁuuazﬁmasmﬁ’uasmaju (randomly
in time) 1Feninduuasluilnailsgusouasinailsduuugy (unpolarized light or random
polarized light)
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2.1.2 man Wil uuasinanlsdlaenisgandu (absorption or dichroism)

Dichroism iiuasiAfifandengandusasenzuwilauumisvaauasinanlsdlng ot
8n wumilianusongguulule adefundulududeniiaunsaiunsiudeadauay
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2.1.3 Half Waveplate

Half Waveplate iugunsaimsuasiivimihiitauuilnanlsduesuas a¥reanand
fisril Wninaoeen (birefringence) Wiy wAnAend lundndzuwidnadauuimiadendt unu
uas (optical axis) Saduunuiliflouasiifivurinanlsdanstudunslunufianmavesunuuas
uwdnedinnangs wirtu (eevluuasiifiusinanlsdinsiudiodumasinundn birefringence
gimnuEiinaiu) duunnanlsduemamnnszvuigu O funuiunuuasuds uasiin
half waveplate panunae Iuuasinanlsdidaduiifuuinanlsdvingm 20 duuuiinanlsd
yeauamnNNTENY FagUT 2.10 3o nandwudlnanlsdveuasdaluvinu © Auwuiunuuas
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2.1.4 Optical Activity

nanuTlasuvisenvaustde JauiRlunsiawninailsdvasuasls auddnig
e MIdi3en31 optical activity w38 optical rotation 8191ty waslwanlsddadu e
ANAaRIN AUuKLKAN quartz MignanlusyuuRRINAULNULEY WaaTiuKangeNUNEIAS

Wuwadnanlsd Waduusaziinwivasauylividawuilnanlsdtnly

szurvvedsadinanlsdaztamuduuiing FunelasuaslUdiiavesunasiniauas)
o waniudundnvdailovan (right-handed %38 dextrorotatory crystal) uagardaniuiiy

R wantudundnviaiieds (left-handed #3e laevorotatory crystal)

o d’

Janiifiaud optical activity 9¢iilassadramaniiluinden Wy ndn quartz iedl
Tuianaft Uszneusensueudsdueyiuesneuvienguuaernoniiunndneiuduiln §easd
Tssa$rdldans wuuRsuuuiiodreuazuvuiionn fguil 2.1 Tassadelanarisansilify
ilounmasiounszan datuuasiu Tuianavsaesilazliannsadouiuld liiemyunie
doushumisessls 3end luanadnuariilianalada (chiral molecule, chiral vangis
fio) (Wu Tevnawmilousuam lunsvanvesiletny Feoviassindliannsodourufuld
Tngliialdsuasiateniudsiuuardu Wevuddelumadeaty) Janiiflassailuana

o wa

wUULezdiany® optical activity



JU# 2.10 Tuanadiedauasziiavanaziauun optical activity

aul® optical activity 85unglalagn1siansanaa uadlwanlsdidaduusynauiusie

was Inalsdrsnavaesdrfifianisnisuyunsaiutne (Myueuazuyutie) wazlundnidl

4

auU® optical activity 1 fyiininvesuadinanlsdrunausianyuriuasyilnnyudedian
#afuy A n, wa n iy fadu nandivesuaddnanlsdasnausdangurndsivinty
waslnanlsdrenan sdavmaude SaRamusiawadodumaiundn Guiuaumues
wdn) ilefasanuas Inarlsdduduiiiaanuadinanlsdasnaniidmanrefuil avlduas
Inanlsdifaduiifuinanlsd Salu Insasdalumsvrmietedudundniail n, vinude
Ween I n;

2.1.5 Twan3diwas (Polarimeter)

YDUNAINIUALANUR optical activity 19U d@15azargtinia 19y Undeuuasin
walal 1Uusiv) yuiidaluvesuunlnailsdiuiuanuduiuresansazats Sannsoiayuves
w2 nanlsgndalulsfansamenuiduturesasazansls insesiioussianiiFania nan

Fmes (polarimeter) Faillasadnedagui 2.12
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) v e g
saar luinelse Falnarlsn
’ (polariser) - 4
: y LEFIC I Y
~w\l/ : - E (Analyser)
g / y f
- 0 " \
g / E, cos 8
snussmy 7 A inaslsauar

(fransmission axis)

JU 2.11 Tassainsvaslnanitines

2.1.6 Specific Rotation

Specific rotation [o) vesansazaneiifiauy® optical activity flenuiide uu*?'iuua
Inanlsd vesuasinarlsdidaduiitalunionyuliidodumeiuansasaneiifirndudu 1
g/mL us3qlu Myusiifimugm (Wunadunasluasazate) 1 decimeter (1/10 m = 10
cm) specific rotation V8sALANEUTAVS (19u miazmﬂnqiﬂa'lmfmé“u) Jurnaned
nsOaluveswuinanlsdaufufudsens q feil

1) vilaviosssuyRvesansazane (Wu ansazareylea viearsazatunglaa)

2) AMUTLTUYE9IAUTENBY optical activity luansazans

3) Anuenvesduniuudluansavaty

4) puAAUYB VAL TaLAY

5) gaumnilveEsiied

PNFIMYTAN 9 Teeualan

a

[alf = — (2.2)

[a]] \umfiaueriadu A figamgd T ey degree cm®/g dm
Wie a Aeyuiiuwilnailsdlnly dwiiadu (eam)
C Aeanuituduvesansazas dwiedu ¢/cm?

[ Aorugnvendumadunasiuaisazats (ANusNYRTadasazateivuledy
dm)



i1

Tevialy specific rotation uifafigamaiiawiy T daundfe 20° ianuen
AduvRduALUNA3Y D (D line) vowviaealetfion Fsilarueniedy 589 nm lunsdlijasideu
specific rotation tHu []2”° asunwiaviluuiinarlsedalulufianemuduuniint (ie
Funalavuesludiiantaunasiiiiauas) fvuald a dandu + arsureviavi i

- - o v 1 L7 J
TwanlsgOalulufimnamudinuiing davusly o fandy - duanslumised 2.1

o . s
N19199 2.1 specific rotation Ya3d15a¢a18

ansazangluth [«]2°° (em? / g dm)
Sucrose +66.54
Glucose +52.74
Fructose -93.78
Maltose +137.5
Lactose +55.3
Dextrose +194.8

) ' ' w v v ' aa

fethatu thnnanse (sucrose) ANuENYU 0.5 ¢/ml ussylugadldansazanef
ANUNTIE 1 cm (@umadunasluansazate 1 cm) 58 0.1 dm wunlwanlsgaznluwindu
66.54 x 0.5 x 0.1 =

a = (66.54 cm® /g dm) x (0.5¢/cm?) x (0.1dm) = 3.33° (2.3)

d daa P i Y <
HAYIANYIAAUNTRDAT specific rotation U843 sucrose UANIPINITNA 2.2
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a o da e &
MTNNN 2.2 NAYDIAUYIIAAUNUNDAN speC|f|c rotation U84 sucrose

waantnwas ANETIAAY (M) [a]2° (cm® / g dm)
Mercury, Green 546.23 +78.4178
Sodium, yellow 589.44 +66.5885

HeNe Laser 632.80 +57.2144
Near Infrared(NIR) 882.60 +28.5462

2.2 Visual Studio 2017 (C#)

Visual C# 1uneidigulusunsuuuy multi-paradigm Sefiguuuunmiinied uay
\uguuuutsdulumsidiou deddu wardadunwnsdeulusunsuiidnuautfduwy
Objects #78 ei5198vn 1 Beulusunsusie NET framework &y Library Software 7
WaulasusEv Microsoft \it alfad1a Application Useiansne Aeldsyuuyuang
Windows Un1%8401%1 CH# A® Anders Hejlsberg 1agfisngInuu1ann1w) C++ wazn1w)
duq Tasidonideude NET Windows Form Application 7188 ulusunsuu Windows
Form Application A28 .NET Framework 11 Application Ul Visual Studio ﬂyu Windows
Form fiawlu Project Mugruftanansavmuilusunsuiivismuy Windows lieuarsiniga
figafdle insrziduniseenuuuguuuy GUI nasld Control nsafivun Event #i1q q fi

ansaasamnnsaling 9 1691n Properties 983 Control

Mo Vin.as M 2917

gﬂﬁ' 2.12 uaneig19lUsunsy Visual Studio 2017 uu .NET Windows Form

Application
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Felutlagiuldianuazususuuuures aw C# agaasanailagms Microsoft 16l
thamw C# lueglugeiaun software 9814 visual studio Favhliduideuiusniy lu
NET Framework S§sanunsawmunlusunsulidauanuisauaznisvivldvainvas
wardsannsafouiteldemsauiu Application 81 q ARwuIE8 NET Framework 1¢
Wit

2.2.1 9ALAYYRN Visual Studio C#

Wugluuuresnmwnivhoududdiu  (Sequentia)  fuvsuaz  Objects ]
Auannsauiuiludosesnsdanisnuaut®  (Properties) wagnssrdusuiivael

ANNTONAIUNTEUU P BE19ELAINAETINT?

2 oty - Mo Vo e & - #n

o o ' = ° &
JU# 2.13 uansinagen1alisuAdlusunsy Visual Studio C#




UNA 3

A5N15ATUUUIW

Tnssuiesiiudmhlasnsideulusunsuiienuaunsiorednaiines
Tnensileulusunsusnilusunsu Visual Studio 2017 Tasmsldinm C# itemuRuuazd
nsmyuveasulnanlslildmusesnsitelinssiuinatlsd  Tesvuumsvheoiiay
wuallu 2 dwundnefe Hardware System uag Software System

3.1 Hardware System

3.1.1 Yuneumsadresruulnansiines

TudunsuusnBusuannisinszuulnaiiives SesSosddiunuguil 3.1 Gudud
uaalwes HeNe ilasaniduuasinanlsd (Polarizer) wasagadnga Sample vioansavany
fusvnnaes uilufitidenldifuusy Half Waveplate lunisvinnismeass ;ntiuuasasiin
ND filter (Neutral Density Filter) tiieanpanuiduuas udanasaziunulnanlsdinamaiu
Lwiumgu'ﬁ'ﬁumﬁauﬁwatﬁﬂﬂauamai‘ (Motor Driven Rotating State with Polarizer) §3i
wihitdusdnssiwuninailss (Analyzen)  Tasflanavenysuduosmuasnavrasesmly

wheaun MNUUUANREIGE Photodetector i inAnutduuamaaiuusuinalsd

5U# 3.1 n153m2199Unsaivuas Polarimeter
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WEaY 1 Ao wasaweisideu-ieau (HeNe Laser)

MUY 2 A WHU Half Waveplate Feldunuasazaneivsnnass

N8I 3 Ao WU ND Filter (Neutral Density Filter)

mneiay 4 A witlnanlseiRadafuuimuiitundeuseaiulaewes (Motor
Driven Rotating State with Polarizer)

U8 5 Av Photodetector

NUNBLAY 6 As MMC-2 5 Phase Stepping Motor Driver

nuEaY 7 Av Digital Multimeter

3.1.2 szuutuinfiou

\osnnlussuudesmamsiuuuivesinanlsdfitaluiionuusiu Half Waveplate 3¢
Ténsmyuveswsivlnanlsfiiedinsiuuivedinailsd Taeld MMC-2 5 Phase Stepping
Motor Driver fiaguit 3.2 iuyaduaiiuteweineslumsmunumsmuvesaiiuleueines 5
wiadsguit 33 fiRndsegfumiuivailsdmpumuuiinanlsd Tagldmdseneufaunesin
USB/GPIB 13U 3.4

HATHA T

AN

ey | ?
R bl

#i 3.2 MMC-2 5 Phase stepping motor driver

3
U



5Uil 3.4 USB/GPIB

NJUT 3.3 aviivUanawes 5 iWa (5 Phase Stepping Motor) {unewesiiituindou
AudIad (Pulse) dnwarn1siuindau Jmyusauunule 360 89 B3 NABINTS
ANULLLgTuNMSIn ANdzaIn uazausse Judenld aldulwewes 5 wa Aianwunse

vyuldsunusiiseans  wazaviBeaniwaweiily  laeanuazdengeaaves  afiule
uaLMasTlYAe 0.72 a9Awe Step

16
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mﬂ‘gﬂ‘ﬁ 3.2 1{}99971n MMC-2 5 Phase Stepping Motor Driver 9zfpslglnnszuaadu
110 V anwil 50 Hz Sedpsiinsioutasiioutasinnszuaaduain 220 V aud 50 Hz Wulw
Nszuaady 110 V ANNE 50 Hz Iugﬂﬁ 3.5 (e lUldfu MMC-2 5 Phase Stepping Motor

Driver

sU# 3.5 wiiaudadlwiansuaadu 220 v (fu 110 v

3.3 Software System

%”’umawialﬂﬁamia%’wiﬂmniummmmsﬁmu‘uaﬂwaﬁﬁmaﬂuizwﬂﬁﬂ’ams
Windows 10 Gusilasnsfindlusunsy Visual Studio 2017 wdsarnduvmsanga
Windows Forms App 28 .NET Framework u Application Uu Visual Studio C# vieldlu
nadieulusunsundnues Polarimeter uazld Visual Studio C# Tunsidisuddsmununis
197184 Digital Multimeter Waz MMC-2 5 Phase stepping motor driver Tiviauduwus
iy

Sudumsideuseinies Tvinisands Keysight 10 Libraries Suite Wag Driver @1g
GPIB adluiiesnaviiaunes nduthgqunsaiiflfuidenseturenfamestineas GPi8 e
\Wewsiedsaardunaiu LED Afeiives Ready faguil 3.6 uansinany USB/GPIB awnsa

Weuseiupeuiumesliuaiasuaninadagui 3.7
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JUN 3.7 uaneR29819n31¥puABNY Digital Multimeter

Tuduweuseluvinnisasamtiinivedlusunsy  (User  Interface)  va9luswnsy
Polarimeter lngld Toolbox iendeunIedilerieglu Windows Forms App Tunisashe @

wldnugui 3.8
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Toolbox v frmMain.cs frmMain.cs [Design] ® X BaseDataCont

b Polarimeter2013 Components u

4 All Windows Forms

IFvle Devices Measure Options  Help

| Start Meagurement
BackgroundWorker | © d

Devices
BindingNawigator | H
i | a o
Button i
OPEN CONN

k  Ponter

CheckBox

CheckedlistBox | & mow b
ColorDizlog Sargles

CombcBox

ContextMenuStrip Sample name

DataGridView Average number 1 =

DataSet Sampie Nul Point Argle of Rotation
DateTimePicker

NBLUOARNEENSEN

DirectoryEntry
DirectorySesrcher
DomainUpDown
ErrorProvider |
Eventlog
FileSystemWatcher
FloviLayoutPanel )
FolderBrowserDialog I
FentDialog {

GroupBox

HCEHEEIEOL

HelpProvider

= = - 1 A =
3.8 fudheilae Toolbox WianapaAspsilafldad1s User Interface(UI)

=p.

U

levihnseenuuu User Interface (U) 153 2zliminendsguit 3.9 wastunausialy
AevhnslisumduienIuaNnISINUYeY User Interface (UI) awladisgun 3.10 uazgufl
3.11

O W

3U% 3.9 Tsunsu Polarimeter2019 dudrsfiadiuniunu uazsuvaaensin

v
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5Uf 3.1 Code Adsvaslusunsy Polarimeter2019
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| o ° " d g v v o )
malﬂ'ﬂ3U‘jULLN\1NUﬂ'ﬁVV‘N"u°UﬂQIU5LLﬂ'ﬁJ Polarimeter LW'EJIWL'U”I'LQLF\U’JﬂU73UUﬂ"I$

° 19 o X o o a ° . o/ ]
yuveslusunsulauingatu Jawansardunisvinnmeslusunsu Polarimeter slagui 3.12

J 1 o - 4
Wausegunsaliursuimnes

v

MuALULENY Mg uazANazdenlunINaaes

'

P < a4 o
\d@en Reference %139 Sample N13¥IA

v

o W v ¢ -l bl 0
Jauddilviuainesmyunuanuazdeanimun

v

gurmanduuasitléann Digital Multimeter.

v

JuiinarmarAAuTNLasazdlswduns v

;

R 1% o 6 o
Uu‘nﬂﬂﬂﬂ'ﬂut'ﬂuLLﬁQ‘VlCﬂ’W]E‘IﬂﬁﬂUVﬂiN

P | o ° N
3UVI 3.12 WHURINISTINUYRalUsNSYU Polarimeter



o
U 4

NAN1ISNAaIkaLanUsIgna

¥

4.1 nan13vineuvaslusinsu Polarimeter
nmsaislusunsy Polarimeter WieAuAumMsINUTB B TIRRRIBg ULy

Inanlsdivodiassvimuuilnanlsd azldtunaunisldsnuvedusunsudagu 4.1 Fsannven

AN 519UV LU RN SUA AT UAUNSWALUTHATY

T TR
& o THeamwainiine

WG I TN e

vinriraruyn Sample uds

Sample fx

JUN 4.1 unudsnsldeuveslusunsy Polarimeter

Bn3idluTunsu

1. Walusunsy Polarimeter

2. nA NEW itasdusunsvnass

3. Yeiumininsdsudelusunsy arwandeslunisia wazsuau Sample fiagvinis

VAARIAIFUT 4.2



¥ frmNewMeasurement - O X

Sample Name: {Sample Name % J
Average number: 1 S
Number of Samples: 3 =

OK Cancel

|
f |
L M |

PP Y TR R RS S [ S
JU# 4.2 Yumaunsld¥onisvenss Anuaudealunsin uazdnuau Sample

4. np OK 9zuans Reference waydmu Sample Aaguil 4.3

Samples
Samplename | Sample Name?

Average number 1 8

Null Point Angle of Rotation

Sample
]
g

) -
- ‘
) ;
]

3U# 4.3 usng Reference uaz Sample Tun1snaaas

5. naJu Connect Litalliausariu Motor Driven uag Digital Multimeter 91ntuAzMaAS
anugeusauanlulndiden dagu 4.4
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JUT 4.4 YumauMsI¥auAaues Motor Driven uaz Digital Multimeter

6. \d@nyyu Start Stop Way Resolution UBINTNAABIAIFUN 4.5 uainesaenyuludssiumi

MINAUNITNAERINIUN 4.6

Scan condtion

Start 70 Deg
Stop 150 Deg.
Resolution 1 Deg
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7. nofl Reference Lo TnAuiiwInanlsdogismumidle

8. nAtjal Start LigvhnsvsuueresMAmLlR L TasTidTige

9. nA File UdnA Save iatiufinAnAadiuasuazausine

10. Yhn1swieu Sample flagyinismaaes Mntunaiives Sample ﬁagﬂﬁ 4.7 wawinig

Rapunilaute 8 Nule 9

Samples
Sample name Sample Name?
Average number 1 :
Sample Null Point Angle of Rotation
% . .
v i
: g
! 4
M

ﬂ. g = 4 ° o
Eﬂ‘ﬂ 4.7 Yundun1taan Sample 1M1N1320

4.2 f9E1NHNANITNAADY

dmsunsiaenudiiduvesansazarsuilasine q Wedesnisiissmiansavanevia
tufluduiuinntenidiods  Tnensmuusulvadlssivimihiiuiiinseiditely
vesuwslnarlsdidlonuarsazans lunismeaesiideniluusiu Half Waveplate wnunisld
a130a189399 mezlinsuiunulaIvedansazate (Optical axis) Hyuwinlng Faldusu

Half Waveplateilusdaunaunuansazanglunisimunyudaguil 4.8
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N3V 4.8 vihnsuSuyuve iy Half Waveplate Tufiam 10°, 20°, 30°, -10°, -20°

wag -30° Fawansnaaedlunsiadinnuiduuaiiiouuguveiy Half Waveplate Tun

LUNRBINITINEIANANITNABBININIT N 4.1

A19199 4.1 YuiinAyuiuasdinnuidunaanauuusiis 4 ¥a9 Half Waveplate

yuvedwiulwanlsd B = 89.75°

93/2 Bpoi 6o — Op,; AAN19NSYY
10 70.00 19.75 AL
20 50.16 39.59 Mgy
30 30.00 59.75 ALy
-10 (350) 110.00 -20.25 gy
-20 (340) 130.00 -40.25 iy
-30 (330) 150.00 -60.25 iYL

Wevhnisneasslunauwsniasauadludunausaluagyinnisveasayuinwsay 1y

Tsunsu Polarimeter lumuAunsmyuvasusulnanlsBlagfsryususiun 0° uaswgad

180° shwAuaziden 2.0° MNUuuinyinadiaudusigaasiunisedslananisnaass

2ONNFIANTT 4.2
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=l' o e 3 d' = 5 '
5199 4.2 DuiinAyuiiudsdianuidunnganiuyusing  va4 Half Waveplate (lagld

\AasRauines)
yuvawsulnanlsd B = 89.50°
0/1/2 Opoi By — Opyy AANI9NITUYU
10 70.00 19.50 RPILIHY
20 50.00 39.50 A
30 30.50 59.00 AL
-10 (350) 110.50 -21.00 MUy
-20 (340) 130.00 -40.50 My
-30 (330) 149.50 -60.00 MUy

Fanmsvaassfinanasnuinmvessulnatlsdvasnisuiusenuesiunsly
powRmBIMUALNTILTBIHUTNN s diiALeRsuegT 0.27% uazanAsMRAed
TnglreuRumeslusunsuiawnsnairsnsmainnishaaudiuas gy ivguly
voswsulwanlsgdeanguit 4.9 szansaviiliswiulddmaudnfiyn 900 sudugiitiany

Wuwasiunnys ovnefauasanuisaniueenlulatesunn 9

] ) ¢ EEIE . ko Monghur s toswite o Teer
QN o BUR G e
NEw OFEN oMt w 1 il = o Ty ..

Hobative |ttty (Vo)

JU# 4.9 minaasslagldlusunsu Polarimeter2019 (wuu Polar chart)
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AyUnanazvalauaLuL

ajunan1siaunlusunsumuauinatifivesmentw C# Taglivinisanunisidou
4‘ v o e ! ' v =’l’ d ° L
TsunsudesiunazAnwnmsinnuveslusunsulwailineslugunountinil  iethuvan
wazUiuugalsunsulvaunsavhauiulnarifinesidegsanysalinngaiu Feanns
! " Y al & v &4 ) v v oa
naapusswuNlulusunsuiuuIzgnileuiudentyr - VB Jaduauazmwniuiui
vV v A ¥ A B 1 5 = = ) I W
paunladenlduaziiennmsdeulusunsurune VB duilnnuasdualiunniviniy
v o o v v ) & =4 Y v
aw C# iimsvmeaesiadianldnim C# Tunsafauagiaunlusunsuduin Jasiiogudn
' o & v ] ' ° a wa ’
NUsunsuignilientivieniw VB duaghiannsavhauuussuuuianisal Windows
10 juangalatpinismeaesdsldviinisdwanldndilaonsulastAnanawn vB iy
v v o R Y o
mw C# - FwnnsudaddnudinsvsassinuilAafiaunenaw VB dud
toRawanaroudrandeldvihmsuilululuiiozqe
ynmsveaesainnTlulusunsy  Polarimeter2019  fnenisuSuwsiy  Half
< 1 d & < v v
Waveplate Tuityu 0° tsnagnuinfiyu 90° wazyu 270° duanduganiiaudunasiosunn
o ) da s v v o v
9 B 90° duanidupmiidanuduuanivefigauasddanaannsmuuy Polar chart v
1 oo v ot =t % < Y a <
wunnImianvazaaegUeswUndmeneivuduuadlugausniiyy 00 duardiengaian
P [ < < -l & v [l |
waziiloisvyuuNy Analyzer WiFee 4 uasiasfianuduanassunseisuadlaianunsosiuly

P Y X o v ' v a
loluyn 90° Gaandnuaznsmuuuivhliismsuimenisweasaildiudulummoud

5.1 d3Unan1ivnaey

5.1.1 navaTuRBUNSITeudaiy Digital Multimeter

Tummmaeardesiielnarsiinesiudwdudedd Digital Multimeter Tun1suaneen
rnuduuasesninluguvesmwsedndliti (Volt) teuansmmnduuaduvas iy q
voswilvarlsddamansmaassssnuingnanssannsavhnmsideuselusunsy Visual studio
2017 aw1 C# v Digital multimeter 1#dsiinTo Digital multimeter @u1saUaMTRAN
ﬁ@'vmaaaﬁwmsﬁ"«waﬂﬂ‘lﬁadwaugszﬁgnﬁae

5.1.2 navastunpuMsiuAimMsvaasuitel$lunmsadrensiu

Wiunsuilinaasdldvinsarensmiusifomn 2 wueuwy Polar chart uas
WUU Sine wave dvlutumeuiianfunsihdntaifimesmiulilu Array iiadsluldly
mMsadensmuuuuiisaniud fannisveaesitewuddvihnisvasesaansaadiensam

v

g 5
Yuneuanswantimaasdldogsauysel
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P o '
5.1.3 wan15naasINsiiausuLky Analyzer Tnelaildlusunsy
Yoo v o ' o ' ) o v
Tunsveassiifrinisvaassldvinisvyuuiu Analyzer iemAAuLnLaTIToY
P | ' ) oy 4 val &
figauaraINn1sMeaBINENUINTIEISaAA N iNLaTdReigalaTuy  89.75° uavay
J A 1 <l A v
WUITAN By — Bp,; WLLAMUARALAADUINNG T IANYDY
d o 1
5.1.4 wan1snAaaINTsllausuusEy Analyzer Tngldlusunsuy
Tumsneasstislaviansmuaunsuiuwsiy Analyzer melusunsy
4 o v da 1 v A& & o teot 1% dv A
Polarimeter2019  temiANNWAINTAUBENaATTNITNUIIAIATNLEI I TIER
l‘; ‘d‘ o U J ] d U dd ¥
Yuazeyiiyn 88.50° WaraynUIA1 6, — By IrdAIUARIAARBUIINAMAUTTIMTIELA

& v
LNUDY

4
5.2 Ualauanue
- aa '3 v v ] ¢ v o v v
\iesnnmsveasslnasiinesszdosliuaidulwailsd  finismaassszdedn
v ¢ & | ' cala "o v
uasawesieglunuilwanlsduazianaveswviumuuiulnanlsdninegiuneineslvng
fiu 0°
° a S - v '
Tumsnaasslunsvilassnuiiewiidenldifunsiu Half Waveplate unuaisavany
v U vo % a4 q v o & v
Tunsveaes  deluinmsmeassasTdasararsununelidaunaunlnailsdnuasulula

FoLau
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LONEN591994

NIASS AT waras1is neuAIdENIAa. 2555. A1¥1 CH#. [Online]. Available:
hitp://tonkung.ueuo.com/indexhtml. Whiadieud 16 f.o. 62.

3A.A5. 359 L018AAN. 2560. Measurement and Instrumentation Laboratory I. 2t
MsAnw 2560. MAdWENd  ANzIneImans, aorvumalulagnsyaauindndn
ANVMMITANIANTEUA.

http://marcuscode.com/lang/csharp. \iiadleud 16 f1.6. 62.



32

L il el caha drai S BER
Mol Cagtlar g

i
o LA DRI

A

Y

wenansianulidnsunmsldauiiensenewiniy Beyaalihlulddsslovdsiunisi
E i e E

ilag vedu Snviasuillidaulasilenuazdesdnsdeiadmesenansynaseiinisinluly
s t - 3 l! 9

k- 7y ]

Sl =



¥

henarsianulidmiunisldanuienisfinyamintiy

n9 Visau anvenuidlidaudanilonuayfosonsdedia

AR P8 i e e T e g -

v
Too TS

e
< ¥’ : Pry e
R T SO ToA Hal Wy s T el NP s v e S FINSEE S o —-
¥ Lotond A T il A

33

Ee
2

*
T
s |
8o e
-
3
5 1103
- i
O ey
* B "!
if =4

l,“u:'_hl‘AMvt
Do LEM

dos

g =

Twe

@

gl luldusslesisunisd

denasnnasadnsinluly




34

WA I99UlUSHNSY Polarimeter

i e vy o B — S —— —— e e
sUuanTENTunBUIsNAUN S AGDY



35

AANUIN U

B om e e e ey e

[ PP S—-—

—— s s eemm e



v Amdhe ¥ e

A e e m mmwe mom T mewmm e e

o rparm———

R

@ s prrow¥  ram W Vorm piemE

= mm me ww e Ven  mve e ro o w— I T wm m Sewess oo

o e e e wewr e i wm mo ke

=

J
o/

YaA1d9valusunsa Polarimeter

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;
using System.|O;

using Ivi.Visa.Interop;

using System.Windows.Forms.DataVisualization.Charting;

namespace Polarimeter2019
{
public partial class frmMain : Form
{
public frmMain()
{
InitializeComponent();
BDC = new BaseDataControl();
DMM = new Ivi.Visa.Interop.FormattedlO488();
MMC = new Ivi.Visa.Interop.FormattediO488();
}
#region DECRALATION
private Ivi.Visa.Interop.FormattedlO488 ioDmm;
public BaseDataControl BDC;
Random rand = new Random();
const double StepFactor = 0.013333;

bool IsScanning = false;
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bool IsContinuing = false;
int CurrentPointindex = 0;
double SpecificRotation;
int NumberOfRepeatation;
int Selectedindex;
double CurrentLightIntensity =0;
double CurrentLightintensity2 = 0;
double CurrentTheta = ;
double CurrentTheta2 = 0;
int StepNumber;
string MSG;
public Color ReferenceColor = Color.Red,;
public Color[] ColorTable = new Color{20];
#endregion
#region Devices
private Ivi.Visa.Interop.IFormattedlO488 DMM,;
private Ivi.Visa.Interop.IFormattediO488 MMC;
void MMCDisconnectDevices()
{
try
{
MMC.I0.Close();
MMC.IO = null;
(bIMMC.Text = "Disconncected”,
(bIMMC.BackColor = Color.Red;
}
catch (Exception ex)
{
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MessageBox.Show("lO Error” + ex.Message);

}
void DMMDisconnectDevices()
{
try
{
DMM.IO.Close();
DMM.IO = nuli;
IbIDMM.Text = "Disconnected",
IbIDMM.BackColor = Color.Red;
}

catch (Exception ex)

{
MessageBox.Show("lO Error" + ex.Message);

}
void DisconnectDevices()
{
try
{
DMMDisconnectDevices();
MMCDisconnectDevices();
}
catch (Exception ex)

{
MessageBox.Show("lO Error" + ex.Message);
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void DMMConnection()

{

try

{

Ivi.Visa.Interop.ResourceManager mgri;

string DMMAddress;

DMMAddress = txtDMMAddress.Text;

mgrl = new Ivi.Visa.Interop.ResourceManager();

DMM.IO = (IMessage)mgr1.Open(DMMAddress);

DMM.IO.Timeout = 7000;

DMM.WriteString("*CLS");

System.Threading.Thread.Sleep(100);
DMM.WriteString("CONF:VOLT:DC " + txtVoltageRange.Text + ", " +

txtVoltageResolution.Text);

}

DMM.WriteString("TRIG:SOUR IMM");
DMM.WriteString("TRIG:DEL 1.5E-3");
DMM . WriteString("TRIG:COUNT 1%;
DMM.WriteString("SAMP:COUNT 1");
IbIDMM.Text = "Connected";
IbIDMM.BackColor = Color.Lime;

catch (Exception ex)

{

MessageBox.Show("InitlO Error:" + MessageBoxButtons.RetryCancel +

ex.Message);

bIDMM.Text = "Disconnected”,
IbIDMM.BackColor = Color.Red;
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}
void MMCConnection()
{
try
{ //CONNECT MMC
Ivi.Visa.Interop.ResourceManager mgr2;
string MMCAddress;
MMCAddress = txtMMCAddress.Text;
mgr2 = new Ivi.Visa.Interop.ResourceManager();
MMC.IO = (IMessage)mgr2.0pen(MMCAddress);
MMC.IO.Timeout = 7000;
(bIMMC.Text = "Conncected”;
IbIMMC.BackColor = Color.Lime;
}
catch (Exception ex)
{
IbIMMC.Text = "Disconncected";
IbIMMC.BackColor = Color.Red;

}
void ConnectedDevices()
{
try
{
DMMConnection();
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MMCConnection();
}
catch (Exception ex)
{

MessageBox.Show(ex.Message);

#endregion

#region Control Panel

private void DoStart()

{

PlotReferenceCurve();
btnStart.Enabled = false;
btnPause.Enabled = true;
btnStop.Enabled = true;
gbStartMea.Enabled = false;
gbSample.Enabled = false;
gbScanCondition.Enabled = false;
gbDevices.Enabled = false;
gbMeasurement.Enabled = true;
CurrentPointindex = 0;

IsScanning = true;
IblMainStatus.Text = "Measuring...";
DoScanLightintensity();
(blMainStatus.Text = "Ready";

private void DoStop()
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StopScanning();
btnStart.Enabled = true;
btnPause.Enabled = false;
gbSample.Enabled = true;
gbDevices.Enabled = true;

gbMeasurement.Enabled = true;

}
private void DoPause()
{
if (btnPause.Text == "PAUSE")
{
DoPasuseScanning();
}
else
{
DoContinueScanning();
}
btnStart.Enabled = false;
btnPause.Enabled = true;
btnStop.Enabled = true;
if (btnPause.Text == "PAUSE")
{
btnPause.Text = "CONTINUE",
}
else
{

btnPause.Text = "PAUSE",;
DoScanLightintensity();
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}
}
private void btnStart_Click(System.Object sender, System.EventArgs e)
{

string trt;

if (Selectedindex == 0)

{

trt = "Reference data’;
DialogResult result = MessageBox.Show("Are you sure to measure " + trt,
"Measure", MessageBoxButtons.YesNo, MessageBoxicon.Question);
if (result == DialogResult.Yes)
{
ListViewltem Lvi;
vi = lsvData.ltems[Selectedindex};
if (vi.Subltems[1]. Text == ")
{
DoStart();
}
else
{
MessageBox.Show("Again!!l", "Delete!?", MessageBoxButtons.YesNo,
MessageBoxlcon.Question);
iflresult == DialogResult.Yes)
{
if (Selectedindex==0)
{
Series serl = chartl.Series{SelectedIndex];

Series ser2 = chart2.Series[SelectedIndex];



}

else
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Series ser3 = chart3.Series[SelectedIndex];
Series serd = chartd4.Series[SelectedIndex];
chart1.Series.Remove(serl);
chart2.Series.Remove(ser2);
chart3.Series.Remove(ser3);
chartd.Series.Remove(serd);

}

PolarChart();

DoStart();

}

else

{

trt = "Sample” + Selectedindex;

a4

DialogResult result = MessageBox.Show("Are you sure to measure " + trt,

"Measure", MessageBoxButtons.YesNo, MessageBoxlcon.Question);

if (result == DialogResult.Yes)

{
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ListViewltem lvi;
lvi = lsvData.ltems[Selectedindex];
if (lvi.Subltems[1].Text == "-")
{
DoStart();
}
else

{
MessageBox.Show("Again!ll", "Deletel?", MessageBoxButtons.YesNo,

MessageBoxlcon.Question);
if (result == DialogResult.Yes)
{
if (Selectedindex == 0)
{
Series serl = chartl.Series[Selectedindex];
Series ser2 = chart2.Series[SelectedIndex];
Series ser3 = chart3.Series[Selectedindex];
Series serd = chart4.Series[SelectedIndex];
chart1.Series.Remove(serl);
chart2.Series.Remove(ser2);
chart3.Series.Remove(ser3);
chartd.Series.Remove(serd);
}
else
{
if (Selectedindex < BDC.Data.Length)

{
Series serl = chartl.Series[SelectedIndex];
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Series ser2 = chart2.Series[Selectedindex];
Series ser3 = chart3.Series[Selectedindex];
Series ser4 = chart4.Series[SelectedIndex];
chart1.Series.Remove(serl);
chart2.Series.Remove(ser2);
chart3.Series.Remove(ser3);

chartd.Series.Remove(serd);

PolarChart();
DoStart();

}

else

{

private void btnPause_Click(System.Object sender, System.EventArgs e)

{

DoPause();
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private void btnStop_Click(System.Object sender, System.EventArgs e)
{
DoStop();
}
#endregion
#region Scanning Procedure
Random Rnd = new Random({);
public void DoScanLightintensity()
{
if (lsvData.Selecteditems.Count <= 0)
{
MessageBox.Show("Please select item in samples list view that you want
to measure!", "Error", MessageBoxButtons.OK, MessageBoxlcon.Exclamation);
btnStart.Enabled = true;
btnStop.Enabled = false;
btnPause.Enabled = false;
btnPause.Text = "PAUSE",
btnNew.Enabled = true;
btnOpen.Enabled = true;
gbStartMea.Enabled = true;
gbSample.Enabled = true;
gbScanCondition.Enabled = true;
return;
}
if (mnuOptionsDemomode.Checked)
{

ConnectedDevices();



ANANUIN U (51D)

label10.Show();

label11.Show();

label12.Show();

labet13.Show();

double ThetaA = System.Convert.ToDouble(txtStart. Text);
double ThetaB = System.Convert. ToDouble(txtStop.Text);
double Delta = System.Convert. ToDouble(txtResolution.Text);

try

{

double dNumberOfPoint = Math.Abs((ThetaA - ThetaB) / Delta);
int NumberOfPoint = (int)Math.Floor(dNumberOfPoint);
if (0 < (dNumberOfPoint % Math.Floor(dNumberOfPoint)))
{
NumberOfPoint++;
}
NumberOfPoint++;
if (Selectedindex == 0)
{
BDC.Reference.X = new double[1l + NumberOfPoint];
BDC.Reference.Y = new double[1 + NumberOfPoint];
}
else
{
if (Selectedindex < BDC.Data.Length)
{

BDC.Data[Selectedindex].X = new double[l + NumberOfPoint];
BDC.Data[Selectedindex].Y = new double[1l + NumberOfPoint];
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}
if (IsContinuing)
{
if (Selectedindex == 0)
{
BDC.Reference.Ym = 99999999;
}
else if (BDC.Data != null)
f
if (Selectedindex < BDC.Data.Length)
{
BDC.Data[SelectedIindex].Ym = 99999999;

}
while (IsScanning)
{
Application.DoEvents();
if (ThetaA < ThetaB)
{
CurrentTheta = ThetaA + CurrentPointindex * Delta;
}
else if (ThetaA > ThetaB)
{
CurrentTheta = ThetaA - CurrentPointindex * Delta;
}
if (ThetaA < ThetaB)
{
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if (ThetaB <= CurrentTheta)
{

IsScanning = false;

}
else if (ThetaA > ThetaB)

{
if (CurrentTheta <= ThetaB)

{

IsScanning = false;

}
if (mnuOptionsDemomode.Checked == false)

{
StepNumber = -1 * System.Convert.Tolnt32(CurrentTheta /

StepFactor); // step
MSG = "A:WP" + StepNumber.ToString() + "P" +

StepNumber.ToString();

MMC WriteString(MSG);

int nAvg = (intfnumRepeatNumber.Value;

CurrentLightlntensity = 0;

for (int tt = 0; tt <= nAvg - 1; tt++)

{
DMM . WriteString("READ?";
CurrentLightintensity = CurrentLightintensity +

DMM.ReadNumber();

}
CurrentLightintensity = CurrentLightintensity / nAvg;

}
Else
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CurrentLightintensity = Rnd.NextDouble() * 0.1 +
Math.Cos((CurrentTheta - Rnd.NextDouble() * 50) * Math.Pl / 180) + 2;

}
if (Selectedindex == 0)

{
BDC.PatchReference(CurrentPointindex, CurrentTheta,

CurrentTheta2, CurrentLightintensity,CurrentLightintensity2);
}
else

{
BDC.PatchData(Selectedindex, CurrentPointindex, CurrentTheta,

CurrentTheta2, CurrentlLightintensity,CurrentLightintensity2);

}
#region Add Chartd
chartd.Series[Selectedindex].Points. AddXY(CurrentTheta,

CurrentLightintensity);
if (chartd.Series[Selectedindex + lsvData.ltems.Count].Points.Count <=

0)

if (Selectedindex == 0)
chartd.Series[Selectedindex +
(svData.ltems.Count].Points.AddXY(BDC.Reference. Xmax, BDC.Reference.Ymax);
else
chartd.Series[Selectedindex +
lsvData.ltems.Count].Points. AddXY(BDC.Data[CurrentPointindex].Xmax,

BDC.Data[CurrentPointindex].Ymax);
}

Else
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if (SelectedIndex == 0)
{
chartd.Series[Selectedindex +
(svData.ltems.Count].Points[0].XValue = BDC.Reference.Xmax;
chartd.Series[Selectedindex +
lsvData.ltems.Count).Points[0].YValues[0] = BDC.Reference.Ymax;
}
else

{
chartd.Series[Selectedindex +

lsvData.ltems.Count].Points[0].XValue = BDC.Data[Selectedindex]. Xmax;
chartd.Series[Selectedindex +
IsvData.ltems.Count].Points[0].YValues[0] = BDC.Data[SelectedIindex].Ymax;

}
}
chartd.Series[Selectedindex + lsvData.ltems.Count].MarkerStyle =
MarkerStyle.Circle;
chartd.Series[Selectedindex + lsvData.ltems.Count].MarkerSize = 10;
chartd.Series[Selectedindex + lsvData.ltems.Count].MarkerBorderWidth

=2

chartd.Invalidate();

#endregion

#region Add Chart3

chart3.Series[SelectedIindex].Points. AddXY(CurrentTheta,
CurrentLightintensity);

if (chart3.Series[Selectedindex + |svData.ltems.Count].Points.Count <=
0)

if (Selectedindex == 0)
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chart3.Series[SetectedIndex +

(svData.ltems.Count].Points. AddXY(BDC.Reference. Xm, BDC.Reference.Ym);
else
chart3.Series[SelectedIndex +
(svData.ltems.Count].Points. AddXY(BDC.Data[CurrentPointindex]. Xm,
BDC.Data[CurrentPointindex].Ym);
}
else
{
if (Selectedindex == 0)
{
chart3.Series[Selectedindex +
lsvData.ltems.Count].Points[0].XValue = BDC.Reference.Xm;
chart3.Series[Selectedindex +
lsvData.ltems.Count].Points[0].YValues[0] = BDC.Reference.Ym;
}
else
{
chart3.Series[Selectedindex +
{svData.ltems.Count].Points[0].XValue = BDC.Data[Selectedindex].Xm;
chart3.Series[SelectedIndex +
(svData.ltems.Count].Points[0].YValues[0] = BDC.Data[SelectedIndex].Ym;
}
}
chart3.Series[Selectedindex + lsvData.ltems.Count].MarkerStyle =
MarkerStyle.Circle;
chart3.Series[Selectedindex + lsvData.ltems.Count].MarkerSize = 10;

chart3.Series[Selectedindex + lsvData.ltems.Count].MarkerBorderWidth
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chart3.Invalidate();

#endregion
#region Add Chart2
chart2.Series[Selectedindex].Points. AddXY(CurrentTheta,

CurrentLightintensity);
if (chart2.Series[SelectedIndex + lsvData.ltems.Count]).Points.Count <=

0)

if (Selectedindex == 0)
chart2.Series[SelectedIndex +
(svData.ltems.Count].Points. AddXY(BDC.Reference. Xm, BDC.Reference.Ym);
else
chart2.Series[Selectedindex +
IsvData.ltems.Count].Points.AddXY(BDC.Data[CurrentPointindex].Xm,
BDC.Data[CurrentPointindex].Ym);
}
else
{
if (Selectedindex == 0)
{
chart2.Series[Selectedindex +
(svData.ltems.Count].Points[0]. XValue = BDC.Reference. Xm;
chart2.Series[Selectedindex +
(svData.ltems.Count].Points[0].YValues[0] = BDC.Reference.Ym;
}

else
{
chart2.Series[Selectedindex +
lsvData.ltems.Count].Points[0].XValue = BDC.Data[SelectedIndex].Xm;
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chart2.Series[Selectedindex +
(svData.ltems.Count].Points[0].YValues[0] = BDC.Data[SelectedIndex].Ym;

}
}
chart2.Series[Selectedindex + |svData.ltems.Count].MarkerStyle =
MarkerStyle.Circle;
chart2.Series[Selectedindex + lsvData.ltems.Count].MarkerSize = 10;

chart2.Series[SelectedIndex + lsvData.ltems.Count].MarkerBorderWidth

=2
chart2.Invalidate();
#endregion
#region Add Chart1
chartl.Series[Selectedindex].Points. AddXY(CurrentTheta,
CurrentLightintensity);

if (chart1.Series[SelectedIndex + lsvData.ltems.Count].Points.Count <=

0)

if (Selectedindex == 0)
chartl.Series[Selectedindex +
lsvData.ltems.Count).Points. AddXY(BDC.Reference. Xmax, BDC.Reference.Ymax);
else
chartl.Series[Selectedindex +
lsvData.ltems.Count].Points. AddXY(BDC.Data[CurrentPointindex].Xmax,
BDC.Data[CurrentPointindex].Ymax);
}
else
{
if (Selectedindex == 0)
{
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chartl.Series[Selectedindex +
(svData.ltems.Count].Points[0].XValue = BDC.Reference.Xmax;
chartl.Series[Selectedindex +
(svData.ltems.Count].Points[0].YValues[0] = BDC.Reference.Ymax;
}
else

{
chartl.Series[SelectedIndex +

lsvData.ltems.Count].Points[0].XValue = BDC.Data[Selectedindex].Xmax;
chartl.Series[SelectedIindex +
(svData.ltems.Count].Points[0].YValues[0] = BDC.Data[SelectedIndex].Ymax;

}
}
chart1.Series[Selectedindex + (svData.ltems.Count].MarkerStyle =
MarkerStyle.Circle;
chart1.Series[Selectedindex + lsvData.ltems.Count].MarkerSize = 10;

chart1.Series[SelectedIindex + lsvData.ltems.Count].MarkerBorderWidth

chart1.Invalidate();
#endregion
DefineAngleOfRotation();
PlotReferenceCurve();
PlotTreatmentsCurve();
PlotSelectedTRTMarker();
if (ThetaA < ThetaB)

{
if (ThetaB < CurrentTheta)

{

IsScanning = false;
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}
else if (ThetaA > ThetaB)

{
if (CurrentTheta < ThetaB)

{

IsScanning = false;

}

CurrentPointindex += 1;
}
if (btnPause.Text = "CONTINUE" )

{

if {mnuOptionsDemomode.Checked)

{

MSG = "A:WP" + System.Convert.Tolnt32(-1 * ThetaA /
StepFactor).ToString() + "P" + System.Convert.Tolnt32(-1 * ThetaA /

StepFactor).ToString();
MMC WriteString(MSG);
DisconnectDevices();
}
btnStart.Enabled = true;
btnPause.Enabled = false;
btnStop.Enabled = false;
btnNew.Enabled = true;
btnOpen.Enabled = true;
gbSample.Enabled = true;
gbScanCondition.Enabled = true;

gbStartMea.Enabled = true;
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gbDevices.Enabled = true;
gbMeasurement.Enabled = true;
}
else
{
if (mnuOptionsDemomode.Checked)
{
DisconnectDevices();
}
btnStart.Enabled = false;
btnPause.Enabled = true;

btnStop.Enabled = true;

catch (Exception ex)

{

MessageBox.Show(ex.Message);
StopScanning();
btnStart.Enabled = true;
btnPause.Enabled = false;
btnStop.Enabled = false;
btnNew.Enabled = true;
btnOpen.Enabled = true;
gbMeasurement.Enabled = true;
gbStartMea.Enabled = true;
gbSample.Enabled = true;
gbDevices.Enabled = true;

gbScanCondition.Enabled = true;
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}

private void StopScanning()

{
IsScanning = false;
IsContinuing = false;

}

private void DoPasuseScanning()

{
IsScanning = false;
IsContinuing = false;

}
private void DoContinueScanning()

{
IsScanning = true;
IsContinuing = true;
}
#endregion
#region Menu
#region File
private void newToolStripMenultem1_Click(object sender, EventArgs e)

{
NewMeasurement();

}
private void openToolStripMenultem_Click(object sender, EventArgs e)

{
BDC.OpenFite();
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private void saveToolStripMenultem_Click(object sender, EventArgs e)
{
if ({svData.ltems.Count > 0)

{
DialogResult result = MessageBox.Show("Data will be deleted. Do you

want to save file?", "Save file", MessageBoxButtons.OKCancel,
MessageBoxIcon.Question);
if (result == DialogResult.OK)
{
SaveData();
}
else if (result == DialogResult.Cancel)

{

}
private void exitToolStripMenultem_Click(object sender, EventArgs e)

{
Close();
}
#endregion
Hregion Measure
private void mnuStartToolStripMenultem_Click(object sender, EventArgs e)
{
DoStart();
}

private void mnuStopToolStripMenultem_Click(object sender, EventArgs e)
{
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DoStop();
}
private void mnuPauseToolStripMenultem_Click(object sender, EventArgs e)
{
DoPause();
}
private void mnuCoutinewToolStripMenultem_Click(object sender, EventArgs e)
{
DoPause();
}
#endregion
#region Devices
private void ConnectToolStripMenultem_Click(System.Object sender,
System.EventArgs e)
{
ConnectedDevices();

}
private void DisconnectToolStripMenultem_Click(System.Object sender,

System.EventArgs e)
{

DisconnectDevices();

}
private void mnuDevicesClearDMM_Click(System.Object sender,

System.EventArgs €)
{
try
{

ConnectedDevices();
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DMM . WriteString("*CLS");
DisconnectDevices();

}

catch (Exception ex)

{
MessageBox.Show(ex.Message);

}
private void mnuDevicesResetDMM_Click(System.Object sender,

System.EventArgs e)
{
try
{
ConnectedDevices();

DMM.WriteString("*RST");
DisconnectDevices();

}

catch (Exception ex)

{
MessageBox.Show(ex.Message);

}
#endregion
private void AboutToolStripMenultem_Click(object sender, EventArgs )

{

MessageBox.Show("Polarimeter2019 program. (c)2019, Physics, KMITL. Design

by S. Saejia.");
}
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private void colorTableToolStripMenultem_Click(object sender, EventArgs e)
{
frmColorTable f = new frmColorTable(this);
DialogResult result = f.ShowDialog();
if (result == DialogResult.OK)
{
ResetDynaplot();
PlotReferenceCurve();
PlotTreatmentsCurve();
PlotSelected TRTMarker();

}

#endregion

#region Form Event

private void frmMain_Load(object sender, EventArgs e)

{
this.WindowState = FormWindowState Maximized,;

LoadSetting();

gbSample.Enabled = false;
gbMeasurement.Enabled = false;
gbScanCondition.Enabled = false;
label10.Hide();

label11.Hide();

label12.Hide();

label13.Hide();

}

private void Form1_FormClosing(object sender,

System.Windows.Forms.FormClosingEventArgs e)
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DialogResult result = MessageBox.Show("Do you want to quit program?”,
"Quit", MessageBoxButtons.YesNo, MessageBoxicon.Question);
if (result == DialogResult.Yes)
{
IsScanning = false;
SaveSetting();
}

else if (result == DialogResult.No)

{
e.Cancel = true;

}
#endregion
#region PLOT when select curve
private void ResetDynaplot()
{
try
{
for (int i = 0; i <= NumberOfRepeatation - 1; i++)
{
}
}
catch (Exception ex)
{
}

}
private bool PlotReferenceCurve()
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bool e = false;
try
{
if (lsvData.ltems[0].Checked == true)
{
if (BDC.Reference.X I= null)
{
bINullPoint.Text = BDC.Reference.Xm.ToString("0.0000") + " deg";
}
else
{
}

}
catch (Exception ex)
{

}

return e;
}
private bool PlotTreatmentsCurve()
{

if (BDC == null)

{

return false;
}
if (BDC.Data.ToString) == null)



N1ANUIN U (§1D)

; {
return false;
i }
!, for (int i = 0; i <= NumberOfRepeatation - 1; i++)
i {
) try
i {
i if (lsvData.ltems[i + 1].Checked)
{
}
] }
: catch (Exception ex)
S {
‘ }
}
return true;
}
. private void PlotSelectedTRTMarker()
‘ {
try
{
if (lsvData.ltems[Selectedindex].Checked)
{
bINullPoint. Text = BDC.Data[SelectedIindex].Xm.ToString("0.0000") + "
deg";
}

Else
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(bINullPoint. Text = BDC.Data[Selectedindex]).Xm.ToString() + "deg";

}

catch (Exception ex)

{

}

#endregion

#region Sub-Routine

private void NewMeasurement()

{
if (lsvData.ltems.Count > 0)

{
DialogResult result = MessageBox.Show("Data will be deleted. Do you

want to new measurement?’, "New measurement”, MessageBoxButtons.OKCancel,
MessageBoxlcon.Question);
if (result == DialogResult.OK)
{
MEA();
}

else if (result == DialogResult.Cancel)
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MEAQ;

}
private void DefineAngleOfRotation()
{
ListViewltem Lvi;
lvi = lsvData.ltems[Selectedindex];
if (Selectedindex == 0)
{
lvi.Subltems[1].Text = "(" + BDC.Reference.Xm.ToString("0.00") + ", " +
BDC.Reference.Ym.ToString("0.0000") + ")";
}
else
{
lvi = lsvData.ltems[Selectedindex];
lvi.Subltems[1].Text = (" + BDC.Data[Selectedindex].Xm.ToString("0.00") +
", " + BDC.Data[Selectedindex].Ym.ToString("0.0000") + ")*;
lvi.Subltems[2).Text =
BDC.Data[SelectedIindex].AngleOfRotation. ToString("0.00");
}
}
private void LoadSetting()
{
txtVoltageRange.Text = Properties.Settings.Default.VoltageRange. ToString();
txtVoltageResolution. Text =
Properties.Settings.Default.VoltageResolution. ToString();
mnuOptionsDemomode.Checked = Properties.Settings.Default.lsDemo;

ReferenceColor = Properties.Settings.Default.ReferenceColor;
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ColorTable[0] = Properties.Settings.Defautt.colorl;
ColorTable[1] = Properties.Settings.Default.color2;
ColorTable[2] = Properties.Settings.Default.color3;
ColorTable[3] = Properties.Settings.Default.colord;
ColorTable[d] = Properties.Settings.Default.color5;
ColorTable[5] = Properties.Settings.Default.coloré;
ColorTable[6] = Properties.Settings.Default.color7;
ColorTable[7] = Properties.Settings.Default.colors;
ColorTable[8] = Properties.Settings.Default.color9;
ColorTable[9] = Properties.Settings.Default.color10;
ColorTable[10] = Properties.Settings.Default.color1l;
ColorTable[11] = Properties.Settings.Default.color12;
ColorTable[12] = Properties.Settings.Default.color13;
ColorTable[13] = Properties.Settings.Default.color14,
ColorTable[14] = Properties.Settings.Default.color15;
ColorTable[15] = Properties.Settings.Default.color16;
ColorTable[16] = Properties.Settings.Default.color17,
ColorTable[17] = Properties.Settings.Default.color18;
ColorTable[18] = Properties.Settings.Default.color19;
ColorTable[19] = Properties.Settings.Default.color20;

}

private void SaveSetting()

{
Properties.Settings.Default.IsDemo = mnuOptionsDemomode.Checked;
Properties.Settings.Default.Save();

}

public void ApplyColorTableToSamples()

{
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try
{
(svData.ltems[0].BackColor = ReferenceColor;
for (inti = 1; i <= lsvData.ltems.Count - 1; i++)
{
lsvData.ltems[i].BackColor = ColorTable[(i - 1) % ColorTable.Length];

}
catch (Exception ex)
{
}
}
#endregion
#region Summary
private void lsvData_ItemSelectionChanged(object sender,
System.Windows.Forms.ListViewttemSelectionChangedEventArgs e)
{
if (lsvData.SelectedIndices == null)
{
return;
}
if (svData.Selectedindices.Count <= 0)
{
return;
}
Selectedindex = lsvData.SelectedIndices[0];
try
{



ANANUIN U (FD)

if (Selectedindex == 0)
{
IblSample.Text = "Reference”,
}
else
{
blSample.Text = "Sample " + SelectedIndex.ToString();
}
ResetDynaplot();
' PlotReferenceCurve();
PlotTreatmentsCurve();
PlotSelectedTRTMarker();

}

catch (Exception ex)
' {

}

}
. #endregion
! #region Textbox
private void txtStart_KeyPress(object sender, KeyPressEventArgs e)

{
if ((e.KeyChar == ") && {(sender as TextBox).Text.IndexOf(".") > -1))
{
e.Handled = true;
}
}

' private void txtStop_KeyPress(object sender, KeyPressEventArgs e)
t {
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if (Ichar.lsControl(e.KeyChar) && Ichar.IsDigit(e.KeyChar) && (e.KeyChar != "))
{
e.Handled = true;

}
if ((e.KeyChar == ") && ((sender as TextBox).Text.IndexOf(".") > -1))

{
e.Handled = true;

}
private void txtResoluton_KeyPress(object sender, KeyPressEventArgs e)

{
if (ichar.lsControl(e.KeyChar) && Ichar.IsDigit(e.KeyChar) && (e.KeyChar !="."))

{
e.Handled = true;
}
if ((e.KeyChar == ") && ((sender as TextBox).Text.IndexOf('.)) > -1))

{
e.Handled = true;

}
#endregion
private void SaveData()
{
SaveFileDialog dlg = new SaveFileDialog();
dlg.Filter = "(csv)[*.csv"; ‘
DialogResult redlg = dlg.ShowDialog();
if (redlg = DialogResult.OK)

{
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MessageBox.Show("Bye","Save',MessageBoxButtons.OK,MessageBoxicon.Information);
return;
}
string path = dlg.FileName;
LogFile.Log theSave = new LogFile.Log(path, ™);
frmNewMeasurement f = new frmNewMeasurement();
LosFile.PolarimeterHeader header = new LogFile.PolarimeterHeader()
{
DMMPort = txtDMMAddress.Text,
MMCPort = txtMMCAddress.Text,
SampleName = txtSampleName.Text,
SampleNumber = (int)f.OfRepeatation,
%
theSave AppendText(header.ToString());
foreach (ListViewlitem Lvi in lsvData.ltems)
{
theSave.AppendText($"{lvi.Index +
1},{lvi.Text},{lvi.Subltems[1]. Text},{lvi.Subltems[2]. Text}");
}
theSave.AppendText("[Reference]";
for (int i = 0; i < BDC.Reference.X.Length - 1; i++)
{
theSave . AppendText(BDC.Reference.X[i]. ToString) + *," +
BDC.Reference.Y[i]. ToString());
}
for (int k = 1; k <= BDC.Data.Length - 1; k++)
{
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theSave.AppendText("[Sample " + k.ToString0 + '1");
for (inti = 0; i < BDC.Data[k].X.Length - 1; i++)

{
theSave.AppendText(BDC.Data[k].X[i. ToString() + "," +

BDC.Data[k].Y[i]. ToString(). ToString();

}

}

private void PolarChart()

{

chart1.Series.Clear();
chart2.Series.Clear();
chart3.Series.Clear();
chart4.Series.Clear();

try

{

#region Chartl
Series newSeries = new Series("Reference");
newSeries.ChartType = SeriesChartType.Polar;
newSeries.BorderWidth = 3;
newSeries.Color = Properties.Settings.Default.ReferenceColor;
chartl.Series Add(newSeries);
for (inti = 1; i <= NumberOfRepeatation; i++)
{
Series sample = new Series("Sample" + .ToString();
sample.ChartType = SeriesChartType.Polar;
sample.BorderWidth = 3;
sample.XValueType = ChartValueType.Auto;
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sample.YValueType = ChartValueType.Auto;
chart1.Series.Add(sample);
sample.Color = ColorTable[(i - 1) % ColorTable.Length];
}
Series newSeriesRefMarker = new Series("Reference_Marker");
newSeriesRefMarker.ChartType = SeriesChartType.Polar;
newSeriesRefMarker.Color = Properties.Settings.Default.ReferenceColor;
chart1.Series.Add(newSeriesRefMarker);
for (inti = 1; i <= NumberOfRepeatation; i++)
{
Series sampleMarker = new Series("sample_Marker" + i.ToString();
sampleMarker.ChartType = SeriesChartType.Polar;
sampleMarker.BorderWidth = 3;
sampleMarker.XValueType = ChartValueType.Auto;
sampleMarker.YValueType = ChartValueType.Auto;
chart1.Series.Add(sampleMarker);
sampleMarker.Color = ColorTablel(i - 1) % ColorTable.Length];
}
chart1.ChartAreas[0].Axes[0].LabelStyle.Format = "{0:0.00}";
chart1.ChartAreas[0].Axes[0].MajorGrid.LineColor = Color.DarkGray;,
chart1.ChartAreas[0].Axes[0].MajorGrid.Enabled = true;
chart1.ChartAreas[0].Axes[0].MajorGrid.Interval = 10;
chart1.ChartAreas[0].Axes[0].MajorTickMark.Enabled = true;
chart1.ChartAreas[0].Axes[0].MajorTickMark.Interval = 10;
chart1.ChartAreas[0].Axes[0].MajorTickMark.LineWidth = 2;
chart1.ChartAreas[0].Axes[0].MajorTickMark.Size = 1;
chartl.ChartAreas[0].Axes[0].MajorTickMark.TickMarkStyle =
TickMarkStyle.InsideArea;
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chartl.ChartAreas[0].Axes[0].MinorGrid.LineColor = Color.LightGray;
chart1.ChartAreas[0] Axes[0].MinorGrid.LineDashStyle =
ChartDashStyle.Dash;
chart1.ChartAreas[0].Axes[0].MinorGrid.Enabled = true;
chart1.ChartAreas[0].Axes[0].MinorGrid.Interval = 2;
chart1.ChartAreas[0].Axes[0].MinorTickMark.Enabled = true;
chart1.ChartAreas[0].Axes[0].MinorTickMark.LineColor = Color.Gray;
chart1.ChartAreas[0].Axes[0].MinorTickMark.Interval = 2;
chartl.ChartAreas[0].Axes[0). MinorTickMark.LineWidth = 1,
chart1.ChartAreas[0].Axes[0].MinorTickMark.Size = 1;
chart1.ChartAreas[0].Axes[0].MinorTickMark.TickMarkStyle =
TickMarkStyle.InsideArea;
chart1.ChartAreas[0].Axes[1].LabelStyle.Format = "0.00"
chart1.ChartAreas[0].Axes[1].MajorGrid.LineColor = Color.DarkGray;
chart1.ChartAreas[0].Axes[1].MajorGrid.Enabled = true;
chart1.ChartAreas[0].Axes[1].MajorGrid.Interval = 0.5;
chart1.ChartAreas[0].Axes[1].MajorTickMark.Enabled = true;
chart1.ChartAreas[0].Axes[1].MajorTickMark.Interval = 0.5;
chart1.ChartAreas[0].Axes[1].MajorTickMark.LineWidth = 2;
chart1.ChartAreas[0]. Axes[1].MajorTickMark.Size = 1;
chart1.ChartAreas[0].Axes[1].MajorTickMark.TickMarkStyle =
TickMarkStyle.InsideArea;
chart1.ChartAreas[0].Axes[1].MinorGrid.LineColor = Color.LightGray;
chart1.ChartAreas[0].Axes[1].MinorGrid.LineDashStyle =
ChartDashStyle.Dash;
chart1.ChartAreas[0].Axes[1].MinorGrid.Enabled = true;
chart1.ChartAreas[0].Axes[1].MinorGrid.Interval = 0.25;
chart1.ChartAreas[0].Axes[1].MinorTickMark.Enabled = true;
chart1.ChartAreas[0).Axes[1].MinorTickMark.LineColor = Color.Gray;
chartl.ChartAreas[0].Axes[1].MinorTickMark.Interval = 0.1;
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chartl.ChartAreas[0].Axes[1].MinorTickMark.LineWidth = 1;
chartl.ChartAreas[0].Axes[1].MinorTickMark.Size = 1;
chart1.ChartAreas[0].Axes[1].MinorTickMark. TickMarkStyle =
TickMarkStyle.InsideArea;
#endregion
#region Chart2
Series newSeries2 = new Series("Reference");
newSeries2.ChartType = SeriesChartType.Line;
newSeries2,BorderWidth = 3;
newSeries2.Color = Properties.Settings.Default.ReferenceColor;
chart2.Series. Add(newSeries2);
for (int i = 1; i <= NumberOfRepeatation; i++)
{
Series sample = new Series("Sample" + i.ToString();
sample.ChartType = SeriesChartType.Line;
sample.BorderWidth = 3;
sample.XValueType = ChartValueType.Auto;
sample.YValueType = ChartValueType.Auto;
chart2.Series.Add(sample);
sample.Color = ColorTable[(i - 1) % ColorTable.Length];
} :
Series newSeriesRefMarker1 = new Series("Reference_Marker");
newSeriesRefMarker1.ChartType = SeriesChartType.Line;
newSeriesRefMarker1.Color = Properties.Settings.Default.ReferenceColor;
chart2.Series. Add(newSeriesRefMarker1);
for (inti = 1; i <= NumberOfRepeatation; i++)

{
Series sampleMarker = new Series("sample_Marker" + i.ToString());



78

ANAKNUIN U (51D)

sampleMarker.ChartType = SeriesChartType.Line;

sampleMarker.BorderWidth = 3;

sampleMarker.XValueType = ChartValueType.Auto;

sampleMarker.YValueType = ChartValueType.Auto;

chart2.Series.Add(sampleMarker);

sampleMarker.Color = ColorTable[(i - 1) % ColorTable.Length];
}
chart2.ChartAreas[0].Axes[0].Minimum = Convert.ToDouble(txtStart. Text);
chart2.ChartAreas[0].Axes[0].LabelStyle.Format = "{0:0.00}";
chart2.ChartAreas[0].Axes[0].MajorGrid.LineColor = Color.DarkGray;,
chart2.ChartAreas[0].Axes[0].MajorGrid.Enabled = true;
chart2.ChartAreas[0].Axes[0].MajorGrid.Interval = 10;
chart2.ChartAreas[0].Axes[0].MajorTickMark.Enabled = true;
chart2.ChartAreas[0].Axes[0].Major TickMark.Interval = 10;
chart2.ChartAreas[0].Axes[0].Major TickMark.LineWidth = 2;
chart2.ChartAreas[0].Axes[0}.MajorTickMark.Size = 1;
chart2.ChartAreas[0).Axes[0].MajorTickMark.TickMarkStyle =

TickMarkStyle.InsideArea;
chart2.ChartAreas[0].Axes[0].MinorGrid.LineColor = Color.LightGray;
chart2.ChartAreas[0].Axes[0].MinorGrid.LineDashStyle =
ChartDashStyle.Dash;

chart2.ChartAreas[0].Axes[0].MinorGrid.Enabled = true;
chart2.ChartAreas[0]).Axes[0).MinorGrid.Interval = 2;
chart2.ChartAreas[0].Axes[0].MinorTickMark.Enabled = true;
chart2.ChartAreas[0].Axes[0].MinorTickMark.LineColor = Color.Gray;
chart2.ChartAreas[0].Axes[0].MinorTickMark.Interval = 2;
chart2.ChartAreas[0].Axes[0].MinorTickMark.LineWidth = 1;
chart2.ChartAreas[0].Axes[0].MinorTickMark.Size = 1;
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chart2.ChartAreas[0].Axes[0]. MinorTickMark. TickMarkStyle =
TickMarkStyle.InsideArea;
chart2.ChartAreas[0].Axes[1].LabelStyle.Format = "0.00";
chart2.ChartAreas[0].Axes[1].MajorGrid.LineColor = Color.DarkGray;
chartZ.Char)tAreas[O].Axes[1].MajorGrid.Enabled = true;
chart2.ChartAreas[0].Axes[1].MajorGrid.Interval = 0.5;
chart2.ChartAreas[0].Axes[1].MajorTickMark.Enabled = true;
chart2.ChartAreas[0].Axes[1].Major TickMark.Interval = 0.5;
chart2.ChartAreas[0].Axes[1].MajorTickMark.LineWidth = 2;
chart2.ChartAreas[0].Axes[1].MajorTickMark.Size = 1;
chart2.ChartAreas[0].Axes[1].MajorTickMark. TickMarkStyle =
TickMarkStylte.InsideArea;
chart2.ChartAreas[0].Axes[1].MinorGrid.LineColor = Color.LightGray;
chart2.ChartAreas[0].Axes[1].MinorGrid.LineDashStyle =
ChartDashStyle.Dash;
chart2.ChartAreasf0].Axes[1].MinorGrid.Enabled = true;
chart2.ChartAreas[0].Axes[1].MinorGrid.Interval = 0.25;
chart2.ChartAreas[0].Axes[1].MinorTickMark.Enabled = true;
chart2.ChartAreas[0].Axes[1].MinorTickMark.LineColor = Color.Gray;
chart2.ChartAreas[0].Axes[1].MinorTickMark.Interval = 0.1;
chart2.ChartAreas[0].Axes[1].MinorTickMark.LineWidth = 1;
chart2.ChartAreas[0].Axes[1].MinorTickMark.Size = 1;
chart2.ChartAreas[0].Axes[1].MinorTickMark.TickMarkStyle =

TickMarkStyle.InsideArea;
#endregion
#region Chart3
Series newSeries3 = new Series("Reference");
newSeries3.ChartType = SeriesChartType.Line;
newsSeries3.BorderWidth = 3;
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newSeries3.Color = Properties.Settings.Default.ReferenceColor;

chart3.Series. Add(newSeries3);
for (int i = 1; i <= NumberOfRepeatation; i++)
{
Series sample = new Series("Sample" + i.ToString());
sample.ChartType = SeriesChartType.Line;
sample.BorderWidth = 3;
sample.XValueType = ChartValueType.Auto;
sample.YValueType = ChartValueType.Auto;
chart3.Series.Add(sample);
sample.Color = ColorTable((i - 1) % ColorTable.Lengthl;
}
Series newSeriesRefMarker2 = new Series("Reference_Marker"),
newSeriesRefMarker2.ChartType = SeriesChartType.Line;
newSeriesRefMarker2.Color = Properties.Settings.Default.ReferenceColor;
chart3.Series. Add(newSeriesRefMarker2); .
for (inti = 1; i <= NumberOfRepeatation; i++)
{
Series sampleMarker = new Series("sample_Marker" + i.ToString();
sampleMarker.ChartType = SeriesChartType.Line;
sampleMarker.BorderWidth = 3;
sampleMarker.XValueType = ChartValueType.Auto;
sampleMarker.YValueType = ChartValueType.Auto;
chart3.Series.Add(sampleMarker);
sampleMarker.Color = ColorTable[(i - 1) % ColorTable.Length];
}
chart3.ChartAreas[0].Axes[0].Minimum = Convert.ToDouble(txtStart. Text);
chart3.ChartAreas[0].Axes[0l.Interval = 30;
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chart3.ChartAreas[0].Axes[1].Interval = 0.5;
chart3.ChartAreas[0].Axes[0].LabelStyle.Format = "{0:0.00}";
chart3.ChartAreas{0].Axes[0].MajorGrid.LineColor = Color.DarkGray;
chart3.ChartAreas[0].Axes[0].MajorGrid.Enabled = true;
chart3.ChartAreas[0].Axes[0].MajorGrid.Interval = 10;
chart3.ChartAreas[0].Axes[0].MajorTickMark.Enabled = true;
chart3.ChartAreas[0].Axes[0].Major TickMark.Interval = 10;
chart3.ChartAreas[0].Axes[0].MajorTickMark.LineWidth = 2;
chart3.ChartAreas[0].Axes[0].MajorTickMark.Size = 1;
chart3.ChartAreas[0].Axes[0].MajorTickMark.TickMarkStyle =
TickMarkStyle.InsideArea;
chart3.ChartAreas[0].Axes[0].MinorGrid.LineColor = Color.LightGray;
chart3.ChartAreas[0].Axes[0].MinorGrid.LineDashStyle =
ChartDashStyle.Dash;
chart3.ChartAreas[0]).Axes[0].MinorGrid.Enabled = true;
chart3.ChartAreas[0].Axes[0].MinorGrid.Interval = 2;
chart3.ChartAreas[0].Axes[0].MinorTickMark.Enabled = true;
chart3.ChartAreas[0].Axes[0].MinorTickMark.LineColor = Color.Gray;
chart3.ChartAreas[0].Axes[0].MinorTickMark.Interval = 2;
chart3.ChartAreas[0].Axes[0].MinorTickMark.LineWidth = 1;
chart3.ChartAreas[0].Axes[0].MinorTickMark.Size = 1;
chart3.ChartAreas[0]. Axes[0].MinorTickMark.TickMarkStyle =
TickMarkStyle.InsideArea;
chart3.ChartAreas[0].Axes[1].MajorGrid.LineColor = Color.DarkGray;,
chart3.ChartAreas[0].Axes[1].LabelStyle.Format = "0.00"
chart3.ChartAreas[0].Axes[1].MajorGrid.Enabled = true;
chart3.ChartAreas[0].Axes[1].MajorGrid.Interval = 0.5;
chart3.ChartAreas[0].Axes[1].MajorTickMark.Enabled = true;
chart3.ChartAreas[0].Axes[1].MajorTickMark.Interval = 0.5;
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chart3.ChartAreas{0].Axes[1].MajorTickMark. LineWidth = 2;
chart3.ChartAreas[0]. Axes[1].MajorTickMark.Size = 1;
chart3.ChartAreas[0]. Axes[1].MajorTickMark.TickMarkStyle =
TickMarkStyle.InsideArea;
chart3.ChartAreas[0]. Axes[1].MinorGrid.LineColor = Color.LightGray;
chart3.ChartAreas[0].Axes[1].MinorGrid.LineDashStyle =
ChartDashStyle.Dash;
chart3.ChartAreas[0].Axes[1].MinorGrid.Enabled = true;
chart3.ChartAreas[0].Axes[1].MinorGrid.Interval = 0.1;
chart3.ChartAreas[0].Axes[1].MinorTickMark.Enabled = true;
chart3.ChartAreas[0].Axes[1].MinorTickMark.LineColor = Color.Gray;
chart3.ChartAreas[0] Axes[1].MinorTickMark.Interval = 0.1;
chart3.ChartAreas[0].Axes[1].MinorTickMark.LineWidth = 1;
chart3.ChartAreas[0].Axes[1].MinorTickMark.Size = 1;
chart3.ChartAreas{0].Axes[1].MinorTickMark. TickMarkStyle =
TickMarkStyle.InsideArea;
#endregion
#region Chartd
Series newSeriesd = new Series("Reference");
newSeries4.ChartType = SeriesChartType.Polar;
newSeriesd.BorderWidth = 3;
newSeriesd.Color = Properties.Settings.Default.ReferenceColor;
chartd.Series. Add(newSeries4);
for (inti = 1; i <= NumberOfRepeatation; i++)
{
Series sample = new Series("Sample” + i.ToString();
sample.ChartType = SeriesChartType.Polar;
sample.BorderWidth = 3;
sample.XValueType = ChartValueType.Auto;
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sample.YValueType = ChartValueType.Auto;

chartd.Series.Add(sample);
sample.Color = ColorTablel(i - 1) % ColorTable.Length];

}

Series newSeriesRefMarker3 = new Series("Reference_Marker");
newSeriesRefMarker3.ChartType = SeriesChartType.Polar;
newSeriesRefMarker3.Color = Properties.Settings.DefauLt.ReferenceColor;
chartd.Series. Add(newSeriesRefMarker3);
for (int i = 1; i <= NumberOfRepeatation; i++)
{
Series sampleMarker = new Series("sample_Marker” + i.ToString0);
sampleMarker.ChartType = SeriesChartType.Polar;
sampleMarker.BorderWidth = 3;
sampleMarker.XValueType = ChartValueType.Auto;
sampleMarker.YValueType = ChartValueType.Auto;
chartd.Series. Add(sampleMarker);
sampleMarker.Color = ColorTable[(i - 1) % ColorTable.Length];

}
chart4.ChartAreas[0].Axes[0].Interval = 10;

chartd.ChartAreas[0].Axes[1].Interval = 0.5;
chartd.ChartAreas[0].Axes[0].LabelStyle.Format = "{0:0.00} *;
chartd.ChartAreas[0].Axes[0].MajorGrid.LineColor = Color.DarkGray;
chartd.ChartAreas[0].Axes[0].MajorGrid.Enabled = true;
chartd.ChartAreas[0].Axes[0].MajorGrid.Interval = 10;
chartd.ChartAreas[0].Axes[0].MajorTickMark.Enabled = true;
chartd.ChartAreas[0].Axes[0].MajorTickMark.Interval = 10;
chartd.ChartAreas[0].Axes[0].MajorTickMark.LineWidth = 2;
chartd.ChartAreas{0].Axes[0].MajorTickMark.Size = 1;
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chart4.ChartAreas[0].Axes[0].MajorTickMark.TickMarkStyle =
TickMarkStyle.InsideArea;
chart4.ChartAreas[0).Axes[0].MinorGrid.LineColor = Color.LightGray;
chartd.ChartAreas[0].Axes[0].MinorGrid.LineDashStyle =
ChartDashStyle.Dash;
chartd.ChartAreas[0].Axes[0].MinorGrid.Enabled = true;
chartd.ChartAreas[0].Axes[0].MinorGrid.Interval = 2;
chartd.ChartAreas[0].Axes[0].MinorTickMark.Enabled = true;
chartd.ChartAreas[0].Axes[0].MinorTickMark.LineColor = Color.Gray;
chartd.ChartAreas[0].Axes[0].MinorTickMark.Interval = 2;
chartd.ChartAreas[0].Axes[0].MinorTickMark.LineWidth = 1;
chartd.ChartAreas[0].Axes[0].MinorTickMark.Size = 1;
chartd.ChartAreas[0]. Axes[0].MinorTickMark.TickMarkStyle =
TickMarkStyle.InsideArea;
chartd.ChartAreas[0].Axes[1].LabelStyle.Format = "0.00 *;
chartd.ChartAreas[0].Axes[1].MajorGrid.LineColor = Color.DarkGray;
chartd.ChartAreas[0].Axes[1).MajorGrid.Enabled = true;
chart4.ChartAreas[0].Axes[1].MajorGrid.Interval = 0.5;
chartd.ChartAreas[0].Axes[1].MajorTickMark.Enabled = true;
chartd.ChartAreas[0].Axes[1].MajorTickMark.Interval = 0.5;
chartd.ChartAreas[0].Axes[1].MajorTickMark.LineWidth = 2;
chartd.ChartAreas[0]. Axes[1].MajorTickMark.Size = 1;
chartd4.ChartAreas[0].Axes[1].MajorTickMark.TickMarkStyle =
TickMarkStyle.InsideAres;
chartd.ChartAreas[0].Axes[1].MinorGrid.LineColor = Color.LightGray;
chartd.ChartAreas[0].Axes[1].MinorGrid.LineDashStyle =
ChartDashStyle.Dash;
chartd.ChartAreas[0].Axes[1].MinorGrid.Enabled = true;
chartd.ChartAreas[0].Axes[1].MinorGrid.Interval = 0.1;
chartd.ChartAreas[0].Axes[1].MinorTickMark.Enabled = true;
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chartd.ChartAreas[0].Axes[1].MinorTickMark.LineColor = Color.Gray;
chartd.ChartAreas[0].Axes[1].MinorTickMark.Interval = 0.1;
chart4.ChartAreas[0].Axes[1].MinorTickMark.LineWidth = 1;
chart4.ChartAreas[0].Axes[1].MinorTickMark.Size = 1;
chartd.ChartAreas[0].Axes[1].MinorTickMark. TickMarkStyle =

TickMarkStyle.InsideArea;

}

#endregion
}
catch (Exception ex)

{
MessageBox.Show($"{ex.Message} {ex.StackTrace}");

private void MEA()

{

frmNewMeasurement f = new frmNewMeasurement();
f StartPosition = FormStartPosition.CenterScreen;
DialogResult result = f.ShowDialog();
if (result == DialogResult.OK)
{

if (f.Verify() == true)

{

try

{
txtSampleName.Text = f.SampleName;

numRepeatNumber.Value = f.RepeatNumber;
NumberOfRepeatation = (int)f.OfRepeatation;
BDC = new BaseDataControl();
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BDC.SampleName = txtSampleName.Text;
BDC.Data = new
BaseDataControl.strucCurveData[NumberOfRepeatation+1];
lsvData.ltems.Clear();
ListViewltem Lvi;
lvi = new ListViewltem();
lvi.Text = "Reference”;
(vi.Subltems.Add("-");
lvi.Subltems.Add("-");
lvi.Subltems.Add("-");
vi.Checked = true;
lvi.BackColor = ReferenceColor;
lvi.UseltemStyleForSubltems = false;
lsvData.ltems.Add(lvi);
for (int i = 1; i <= NumberOfRepeatation; i++)
{
lvi = new ListViewltem();
lvi.Text = "Sample " + i.ToString();
lvi.Subltems.Add("-");
\vi.Subltems.Add("-");
lvi.Subltems.Add("-");
vi.Checked = true;
lvi.BackColor = ColorTable[(i - 1) % ColorTable.Length];
(vi.UseltemStyleForSubltems = false;
(svData.ltems.Add(lvi);
}
gbMeasurement.Enabled = true;

btnNew.Enabled = true;



private void btnRun_Click(object sender, EventArgs e)

{

try
{

}

ANANUIN U (51D)

btnOpen.Enabled = true;
gbSample.Enabled = true;
gbScanCondition.Enabled = true;
IsvData.ltems[0].Selected = true;
lsvData.CheckBoxes = true;
lsvData.GridLines = true;
lsvData.FullRowSelect = true;
svData.AllowColumnReorder = true;
lsvData.Focus();

PolarChart();

label10.Hide();

label11.Hide();

label12.Hide();

tabel13.Hide();

catch

{
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string MSG = "A:WP" + System.Convert.ToInt32(-1 *
Convert.ToDouble(txtStart.Text) / StepFactor).ToString() + "P" +
System.Convert.Tolnt32(-1 * Convert. ToDouble(txtStart.Text) / StepFactor).ToString();

MMC WriteString(MSG);

}
catch (Exception ex)

{
MessageBox.Show(ex.Message);

}
private void btnNew_Click(object sender, EventArgs e)

{
if (lsvData.Selecteditems.Count > 0)

{

DialogResult result = MessageBox.Show("Do you want to save file before
new measurement?”, "New file", MessageBoxButtons.YesNoCancel,
MessageBoxlcon.Question);

{
if (result == DialogResult.Yes)
{
SaveData();
NewMeasurement();
}
else if (result == DialogResult.No)

{

NewMeasurement();
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else

{
NewMeasurement();

}
private void btnOpen_Click(object sender, EventArgs e)

{
BDC.OpenfFile();

}
private void btnConnect_Click{object sender, EventArgs e)

{
ConnectedDevices();

}
private void btnDisconnect_Click(object sender, EventArgs e)

{

DisconnectDevices();

%
private void lsvData_KeyPress(System.Object sender,

System.Windows.Forms.KeyPressEventArgs e)

{
if (e.KeyChar == Convert.ToChar(Keys.Enter))
{
SendKeys.Send("{TAB}"),
}
}

private void txtVoltageRange TextChanged(object sender, System.EventArgs e)

{
Try
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Properties.Settings.Default.VoltageRange =
Convert.ToDouble(txtVoltageRange.Text);
Properties.Settings.Default.Save();
}
catch (Exception ex)
{
}

}
private void txtVoltageResolution_TextChanged(object sender,

System.EventArgs e)
{
try
{
Properties.Settings.Default.VoltageResolution =
Convert. ToDouble(txtVoltageResolution.Text);
Properties.Settings.Default.Save();
}
catch (Exception ex)
{
}
}
private void lsvData_ltemCheck{object sender, itemCheckEventArgs e)
{
ResetDynaplot0;
PlotReferenceCurve();
PlotTreatmentsCurve();

PlotSelectedTRTMarker();
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private void lsvData_ltemChecked(object sender, ltemCheckedEventArgs e)
{
}
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