CONTENTS

Igor Pro A RW7— (1-2 - KDEWRIST 1)
T — S DiRHAF

BFDI S D205 T7%EN

N —XDATtY b

ATty SOfERR

DISTARCATZ U bt

I3 D7BRRITDYo0O

Data Browser (7—4%7J5Y—) DOfER

Igor Pro R+ X> hOfEA

Y—)LFvT

> RoNLT

A2SA2ZaTIL

DS T4 PIVCT - = hweE

HFTVUTOY hOERR (AT23>2W77—)

HFJuOy boATI 3> (AT3>wv7-—)
ON> RO 2RO

NILVTTEZBEIZOVY RERLUTEE

T — S DER

DSTDAX—=LEINZ2T

BHOEZERF DI ST

13

15

15

16

17

18

20

22

26

27

30

32

w34



Igor Pro - RW7— (1-2 - KDEMIRIST 1)

A

ann

F— 50

T7AIDST =S %5idHAF. KDEMIRT S I=EKRUET. =5I(C. Igor Pro ZF> TV SX T, RHT

TEDTERNIZOLCDNTEMNET,
CCTlE. T—4I(& Igor Pro [ICABLTWBR Y FILEFENET,

1. A4 RY7P— 1A TR Uz Experiment J7-1JL
[TourlA.pxpl ZBEET,

Experiment J7 )Lz & Jr7AIVZREFLIZEESDT—D
AR—ADIRREICTBITENE T,

Experiment J7-1J)LI&. File XZ—1—® Open Experiment T
BRI 2h\. Experiment J71I)L=ESTILOUvVITIH. Fic
(& File = Recent Experiment — TourlA.pxp Z#RULET,

{42 Iger Pro 9.05 64-bit

File Edit Data Analysis Statistics Macros |

New Experiment Ctrl+N
Open Experiment... Cirl+0
Save Experiment Ctrl+5

Save Experiment As...

2. AZ1— File —» Open File - Notebook Z#RUZT,

{45 Igor Pra 9.05 64-bit

File Edit Data Analysis Statistics Macros Windows Graph M
New Experiment Ctrl+N (N7}
Open Experiment... Ctrl+0 ’EHW‘
Save Experiment Cirl+S
Save Experiment As.. hd

Save Experiment Copyi.

Revert Experiment...
Run Autosave Now
Experiment Info...

Open Fil

13 Procedure...

Ctrl+Shift+5 Notebook...

Help File...

3. C:¥Program Files¥WaveMetrics¥Igor Pro 9
Folder¥Learning Aids¥Sample data &xT#BEUL. Tutorial data
#1.txt ZERULET,

Igor Pro 9 JAJL5—I(&. @&, C:¥Program Files¥WaveMetrics
CA>RAB=ILENZET,

J7AIDOAEZRYS ) — NIV ID+4 > ROPKRRENET,
MHECIHUT, T—9ZmEL. RFEIDENTEFET,

RER T T7 LRI TRYIDTH D, FIDERIHEFENTUL
BTENMONDFET . BRAIDIIDEHIE. CNETICANDLET—
FEEFAEL. MMDERICEFEBXFNEFNTNET,

Tutorial_data_1 txt:Tutorial data #1.txt =N = ="

0a 2| urs L]

0 timeval voltage 1 voltage 2
0.055389404 -0.0085475156 0.0061244201
0.43045044  0.0089044189 -0.011843567
0.57983398 0.01160263  0.011478119
0.79116821  0.015592803 0.01064331
0.86624146  0.016467132 -0.024645537
0.96069336 -0.006260986 0.016607666
1.1338806 0.0085984804 0.0090023801
1.1654663 -0.0024420165 0.0061070248
1.7518616 0.96472949 0.76876092
2.0535278 0.87332791  0.71179861
2.1682739 0.8472333 0.69896364
2.6403809 0.72275949  0.60543346
2.7101135 0.69424415  0.61037648
3.3085632 0.55153924 0.52323532
3.5461426 0.52643812 0.48769915
3.5891724 0.50618941  0.49562114
4.3118286 0.4052133 0.41383642
4.6064758 0.358271 0.38795501
4.6398926 0.3550981 0.38546783
4.7019958 0.34481812  0.36696774
51679993 0_300727726 0.33134046




4. ABEERBLEZDT. COYr > ROZEULET,

BAU&LSET L. HEREEmHIARRENDIDT. Kill ZOVUwvY i Close Notebook Window x
b *g-o File: “Tutorial data #1txt”

[killl &WSHEEE. [Experiment h'SEE(CHIBRT D1 &L Sove end Then Kil

5%‘\%‘6‘@“0
7AILCEZELUEEA.

Gancel
5. X=—1— Data — Load Waves — Load Delimited Text
ZiERU. %K[FED Tutorial data#1.txt ZEIRUE T,
Loading Delimited Text 4« 7OJH R RS, timeval &WVD o e s s e S e
ZaIN)\A A b, IZ—AvE—hHRRESNET, N

D 2 DOFIDEHIE. EAXFER A —AATVXFICESRR
BTETIEESNTUVBR T EISEELTLIES,

Load General Text.

Load Delimited Text...
Load General Binary File...
Load Image...

6. 9I—TJ4 timeval %Z timeval2 [CEEL. Make table - |
(:;I “J a&ln*g‘o {4 Loading Delimited Text =

Context from ™ Tutorial data #1 bt
1 gigg‘;’?;ﬁ40\:‘u-‘t?]g%(]jégﬂiu-‘;t]}gﬁe : 0.0061244201 ‘
0 \ = 0.43045044 0. 0039044189 U 011843567
DD I/EJ—EBﬁ'C‘ﬁEEﬁ?\ L7z5., ETF®D Load 7|"\"5’ EBULE 0:751ie8a0  0.015593803 001064331

0.86624146  0.016467132 -0.024645537

7, - |

timeval2 voltage_1 voltage 2

=M 0— RSN, TDFT—FZRRT DIZHDIHLWLFT—TIL
MMERRENE T,

Golumn Mumber: 0 Skip Golumn

Golumn Format:  Mumber v

7. T=JILTABHKER TS, T—IIWNZBAULET,

El Tabletl:timeval2,voltage_1,voltage_2
RO ‘ | ‘0 055388404
Point timeval2 voltage_1 voltage_2
0 0.0553894 -0.00854752 0.00612442
1 0.43045 0.00890442 -0.0118436
2 0.579834 0.0116026 0.0114731
3 0.791168 0.0155928 0.0106433
4 0.866241 0.0164671 -0.0246455
5 0.960693 -0.00626099 0.0166077
6 1.13388 0.00859848 0.00900238
7 1.16547 -0.00244202 0.00610702
§ 1.75186 0.964729 0.765761
9 205353 0.673328 0.711799
= 9 — ——tt _—
8. RBEENRRENET, BICF—4(2 Igor Pro [CERDIA e —

FNTWLWABDT. No Save THUFY,

Save window recreation macro as

T4 S RORERBRFATHD. F—INBNEER |
FETY,

Tip: wou can hide by shift-clicking the close button

CTfE>7z Load Delimited Text XZ=1—(&. RUYIDAEFTFRX MEFGHAHADTZHDT I AL NEEZFEDSS 3
— I\bu ~NTY,
BTHBDT - I 7AMIEFRMHAD EE(C(E. XZ1— Data — Load Waves — Load Waves Zi&ERUL T, 9
RTCDAT>a>wRRUTLEE,



BIFDI S J(CT S T 7%=EN

HARYT7— 1A TERUIEI S IC, SEHHHAALT 52T S TICLTEIMLET,

1. Graph0 DD > RUZEEICFHOTEXT . R = |

14

Graph X=a1—(F. FHRDOT+ > RONIS IDBEDHIHES = ° Lo tepes] -

When time is 4.5, Magnitude is 0.54 E

ENTEET, oo ) ]
2. XZ1— Graph — Append Traces to Graph Z&ERUZ
£

Graph Misc Help
Append Traces HATOATNERRESNET ., CNE TS T=E Append Traces to Graph...
DEE(EDTZ New Graph F1 700 EFEEICTMUTVET, i“digﬁhp"

ppend To Grapl L4

3. Y Wave DUX BT voltage_1. voltage_2 %&i#RL. X e
Wave ODUX BT timeval2 ZERLU. £T®D Do It RF>% il o e
DUV IULFET,

IS5 T2 DDEMD ~L—IMEIMENET .
ZNSHNBICEEMESN TR EITEELTLSIEEU)N,

4. BMEHUZ bl — RDEDRHN DDA, FHUSDRS T —
MIVEZELFET, e ; :

e/ T
5. E—JEDEVNESDRL—R (FNIRIST) OBEITIV
JUvU9FB &, Modify Trace Appearance 54 7O h&Rx =
EN3DT. Style DTNFIIZAZ1—T 2 ORBEBIRLE e
g-o |:|

ETF®D Do It RY>TRIREEZEY,




6. 55—BDRL—REITINIYIULT. 550 3 OS8R —

ZERULEY,

10f

ET®D Do It RY>TRBRESEET, oE

04fF

DS IFEDLSCR>TNBEFTTY. o e

0.0 sl

02

Mo—RADATTY b

bL—RZFEBTATCY ~ (ETFEAICEE) LTHET,

1. voltage_2 OML—REVYIXAT1PEERMULLET.

FRERNDERAR(CEDDE T,

DS TDETIC XY BENKRRSIN, YIOXDEECEDETH
L—XNWBELET,

2. YVDARGZBUEFXTIST%Z 1am FELDEFSIC
BBULT, YYRARIZBHUET
BURMIEIC FL—ADBEUET .

Shift +—(3. BEIZEEFZ(IKELMECHIRLET,

N —R(CATEY MvEIENE LR, e
VEICHELT, N—R(CATEY MEBIIL, TOBN RSN
HOEEMT BT ENTEET .

ZORL—ZADATEY ME. ZOFICHBIIT—TF—H(C3E iw: E »xhaué
2L A, B

ATty bORERR

A7ty hUIZbL—REZEEDUEICRULET,

1. X=1— Edit - Undo Trace Drag ZEiRUZE T,
(A= 21— ([CFERIDRENFTRENE T, SEIE Trace Drag
&tﬂ: D gsg—) Edit  Data Analysis Statistics Macros

Undo Trace Drag Ctrl+Z

I\ l/_Xb\‘;E (:}7EC D gfg—o Can't Redo Ctrl+Shift+Z




Igor D1 > ROLETE ELDA2IST7 1 TEFZTICR
FTENTERT,

2. Redo Trace Drag ##iR93 &, BE. AJtY MHER
EnExd.

ROFIETIE, FTICRERLBOTZAT Y hHIBRT D HEZ R
UEXT,

Edit  Data Analysis

Unde Trace Drag
Redo Trace Drag

Statistics Macros

Ctrl+Z
Ctrl+Shift+Z

3. AJtwv U voltage_2 ODRL—RXESHTIVIUYVIL
F9,

voltage_2 MHERENTZIREET. Modify Trace Appearance %/
A 7OINKRRENET,

(voltage_2 MEIRESNTULVRVEEIE. ENEEIRUET)
Offset FT VIRV IRICFTVINADTVNBIEFITTY,

COEECATILY FOMNEBZEEITBDCEETCETBRCEEZRERT
BT IEE0N,

4. Offset FTVIRYIRDFITVIZNUL. Do It RT> %=
2UvIULEY,

CNICEKD., BRUE L —RDAT Y MRATCIRD. F1477
OJADA Tty b2 bO—ILIEIEFRRICIEDET, voltage_2
D RL—ZANTTDMEICRDET,

om




IS TNICATZT U bzhE<

DS TJOEmEERAEICRRUTWNDEC AN SIBHET,

1. GraphO D41 > ROEFPOIF«4TcLU. A=1— Graph -
Show Tools ZERUET,
Ctrl+T F+—TCHBETCTCEEY,

V—)ULy BT ST ICEMENET .

Graph Misc Help
Append Traces to Graph...

Remove from Graph...

Append To Graph L4
Show Info Ctrl+1
Show Tools Crl+T
Show Trace Info Tags Ctrl+Alt+

2. RO-Y—IL D REABIRENTNT, FS5TN [EE
E—R]| TlIRL. MEEE—R] THRITEERLET.

3. —&rp MW paa>EHUYHLT. EBEE—RICADE
7,

BEE-—RE. =X 8, FRREDTISTATZTIORED
POBRDZEITDEHDE—RTY,

HEE— R R VAR, SAEREZRHETDEHDE-RT
g-o

" .
GraphQ:yval vs timeval;...
iy | e
- __|_|_|_|_|_|_|_|_|_'_|

(& : o
T. 121

/. r y's
m) 1.0
c. 0sf

o. ;

=) 06F

a.’ - i

4. —BBODF7A41>2%20VUYOULT. BEE—RICRDET,

5. RO-LAvY—Y—JL *< RHY>EHIUwHL. UserBack
ERIRUET,

ESCTENTETIRHBEL AV —ETS TV —EDBEFRERI N
VIV IAZ 3 —PIRRENET,

B b

" 2
AZ1—DEEE. B3N SHDIECRRENET, pmftﬁ@““
UserBack Tld. B, bL—X. ZOMDIS IEBZROEE(CIHE U:::k
LET. —
6. mAEY—) - #UUYOIULT. Y9SIDEL (y=0.14, & _
x=0) M5 RSYIULT. HFDH (y=-0,2, x=1.6) FTOE %) ‘"”"’"“1‘*:’“' —
A
HREREET. b 4 ]
T.. “F
e 1.0F N
=l 0sf M\ -
g‘ 06F | N
C‘w‘ 0.4 E_ l::."
VA 02f j
0.0 ==
.% _02L5>IIII|CI>II_‘I|IIII|I
e 0 2




7. BEEY—=I 7 #OUvHUT, IS5IOE—IHENSH
[CEb > THESIEET,

Graphtywval vs timeval;...

1.4 preerreep e
- 8]
cE g
10F .
08f RN
O

06f =

0df
n l|,'
o ¥

021 ,|"

o000~ BE

8. WEEEY—I = ®JUwIUT. Line Arrow — At
Start #RULFET,

| ]
2

Line Thickness L4
Line Color L4
Line Dash L
Line Arrow ¥ +  NoArmow
Fill Mede 4 AtEnd
Fill Celor 4 At Start
Font 4 Both
9. F¥2hY—I T #HUYHLET. (1w .
Create Text 9“/( 7':'0‘73\‘%/__‘_?3“&3_0 :WF::T:\:?:M : P%E‘Wnnzmamzswmnzs?
SHWERHDAEICEELU. Anchor % Left Center &U. - S @
Coor: @ S8 B/ U 5
Text (: rPI‘echaI‘QEJ tlj] big-o | See 12 Rottin LS lod@ealee
Do It Uy ILET. |
{ 7Tu Grd Line To Clip Help Cancs!
10. RBZHA@HMNEETIEHIC. IS5 TIDEEZRAIELE
ERS
TTICRT (B, CZ&ZFENET,
DS IR TDE. RAREHNEDKS (CILKT DH 2R
TLREL = [EEH] 5
TNSOERE. TOy hIUT @CTERFNZRAR) 2R o Vagidd]
UCTREENZFT, —— voltage_1
voltage_2
11. ®EY—)L B #IUYIL, WWERSHEITIIV
yoILET. P )
Line Properties @ Thickness & 0 [CEEULFEY, = _ )
rrrrrrrr D " 534772167 XE 0.1630635443545084
Fi" 0) Fi" Mode ,& SO"d (': bi?o bbbbbbb = ey YE | udgaoainanisn
Fore Color TEWJL—&&RLE T, _ .




12. DoIt ZUUvYUULET,

EAENEDDRENE T, hL—XEHOBERICHBISNTLD
ZECEBUTLEESL,

13. 65—ERSEEITINIVUYIULET,
Modify Rectangle 5 7O QR RENET,

Coordinate System M X # Axis Bottom [CEREULZET .
RAED X BAZREE. HlEhET—FETHINDLDIC. Tz
BELUVTREEINET,

{53 Modify Rectangle

Coordinate Syetem

® |F'|xis bottom v

14. EAEEZIELVLKRES, AIBICHRULET.
X0 ICTol. X1I(CT1.6]1. YO I(CTOl. Y1 I[C 1] ZE&*E
U. Do It Z20VUYOULET,

RAROD X BiRE, RE THzELEE U ORESN. £ANME
O. 5fIAt 1.6 &R2DFET,

Y Bi(HMKARE L TTOY MERICH I DEMMEE U TRESNE
9. Y BRCPOE 1 ZAHUEOT. BRAEETOY MMago
BEERCDZDCECRDFET,

Fare Galor: I:l
G
% Tk - I os
¥ tive itew Li st G
Fill
Fivods ol
,,,,,,,, o Poalicn
& 0

Back Galar

O AL
SatDrawEny wcoord= bottomDelay Lipdate
At i

Lol To G Line To Glo Help: Cancel

15. RI>EHIVUYHILT. RO—E—KRERTUET,

16. Alt F—ZBURHS. IS5 T7DHRRGEEIVUYVIULT.
2cm (FERICRSYIULET,

RSwICEDET X #OSEHEANZENHDET, EAH TiE—
BRCRDBELS B LI ESERLTLIES0,




17. FIDRIESHZRDIZHDEDIRDT, TICRULTHEET.

L&{, Igor Pro 9.05 64-bit - [GraphO:yval vs timeval:..]

@ File Edit Data Analysis Statistics

Macros  Wind
AZ1— Edit > Undo Modify Z#IRUZET . (3 & UndoModiy culz
r@— Can't Redo Cirl+Shift+Z
% Cut Cirl+X
Copy Cirl+C

CCERTOEFEZERFIT DDZTNIENKICLELL D,
RDAFT YT (T DBEF. T4 > ROZHUEEA.



I35 BRI DNIO

o0 (TO034L) OFE—35E0T. LIS T2 o0 CTHERRUTHET,

EU. Experiment ZE U TULBIHE(E. TourlA.pxp ZRWZEZANSIRHET,

1. 953709« RD%. D142 RODN\—TRHLET,

Do > ROZBEKRTEINIOLEUTREITINEDHZRELT
=F9,

S Jm%EIE [Graph0] 72D T. [Graph0l EWLWSYU0O4
EREUTCVET,

FIAI D Graph0 ZEZDFEFEIRL T, Save Z2O9UvVIUL
x99,

Igor (&, IRTEIERFRDOTOS—v I+ > RICD1 > ROBE
BXoOOZ4E/MRUET . D+ > ROBERNIOKCIE 9570 7
—JIL. R=2ZLa7D b, O>bO—-JLRIL, £zl 3D 7
Ov hZERNR I DD (CHBERONY RAAEFENTVET,
COXROZOZFUHETZET, AURENDDIS ITZBIERKRT D
CENTEFET,

i&« Close Window
Save window recreation macro as:  EEEAL

N

Mo Save Help Cancel

Tip: wou can hide by shift-clicking the close button

2. RUVO%ZEFEO>TISIEBIERTBICIE. A=1—
Windows — Procedure Windows — Procedure Window
ZEIRUET,

(Ctrl+m THBRHEET)

TJO2—2v 01 2 ROERICRRSNTOEIN, EBEEAEIC
BRBRRVKS ICRNTVET,

Procedure Window * Cirl+M
Show Next Ctrl=Alt+M

Layouts » HDFs Utilties.ipf

Ctrl= AltsShiftsM

3. GraphO Z{ERR T DD IODHBNERRENE T,

SIS I L IZHICEINZETINELINENDZETT,
Do > RO(C(E. Graph0 OBER~NZIZONSENTVET,
ROODOKEEEDZR3(CE. EABICRoOO—-ILT DRENSDD
MNMELNFEEAS

Nl

Window GraphO () : Graph

DEIICEESNFET.

CDOXU0O(F. Windows X=1—@ Graph Macros B X =1
—MSESCENTEFET.

Igor TITo/2##F (GUL, OX>RSA2) (F. IANATINY BRI+ > RODEFEEECOIN> REUTRIFSN

ig_o




—EDEMFEBIRT DT YIOZEMT DESREIC, COEBERENSHELRINV REBFRAITDZET,

SEROMEOHNELZRDZ ENTEFRT,

SEEO>TVWKSRT, COMRIFIEBICHEARDT, FORITIIZS0,

4. BERTEES. V1> ROZBUET,

CNICKD. TO>—2v T4 > ROMIERRICIRDET,
BDIFEAEDT 4> RITIE, D1 RIZETIDINIERRIC
IRINZEER T DY T7OTNRRRESNEIN. ELbr>TO
—Sv I RIENLVT D1 > ROFHEICIERRICRDIEITT

ER

5. U37=zBEHRLTHET,

A=1— Windows — Graph Macros — GraphO Z&#RUZE

ED

Igor (& Graph0 ¥20O%E{TL. BUEBINDIT S IEBIEKRLE

ER

Windows  Layout  Misc  Help

New Graph...
New Table...
New Layout..

New

Graphs
Tables 3
Layouts

Recent Windows 4

Graph Macros v Grapho

6. JSINERENET.

=2 s

7. B5—E. XA=1— Windows — Graph Macros —

Graph0 ##RUET,

IBRERUITSITNMERESNEIN. £ LDISTEATIE
Graph0_1 &12>TWLWET,

CNlE. ITIC Graph0 MFEELTLBZHTT,

% Graph0_t:yval vs timeval;...

8. EEULTVSEDERAERDT. Grapho_1 ZEUFT,
ZODE;, Alt F—ZIRURHSEHUBERFET DI LR Tr >

RONECET.

14
12

A

10
08

= e

O Magnitudel j




Data Browser (=—4%7JZ>0HY—) O{FEHA

Data Browser (7—47JZ50H—) (&, T—59% T A )5 —BEEBTHIEVXFINEHDI T —TEEZRRUE

a_o

1. X=1— Data — Data Browser Z&RUET,
Data Browser H'\FH=ZE9.

(Data Browser (F#C&hiF (CELCRRSNTVND T ENZNT
9)

Data Analysis Statistics Maci
Load Waves 4
Save Waves 4
Make Waves...

Duplicate Waves...

Rename...
Data Browser Ctrl+B
2. Data Browser DELDF TV IRV IZININTF T VY S
Ent L \5 : t %EEEE L/t < E EL \o Current D;tuaw;:der' root: o T
(IBEMZFETOMD(CKLMEZE. Variables ¥ Strings (34 e B o -
JIZLTBEONEUNEEA) 8w |
o @ timeval
Plat timeval2
New Data Folder D votage.
voltage_2
Save Gopy @ al
TDWVYI)—F KT ti -7 S 1w .
3. B’&{EE/'RGDJ )—FRRT timeval Dx—J7AA1>%0VUY S =%
a lJ-CJE}R bi?o Gurrent Data Folder: root: <>
Data Browser MTFEBCHDTOY hRAU(CTT—THFRRE o B oo .
n\ %O)a_ <\\J:(:55I|‘E§¥E/\clr\/(:'jI_j‘OJjD/ \07__’( 73“4552_13 “ariables Name h
Strings e .
nxd. Info
RRESNTULVREE(E. Data Browser D+ > RODERICd Plot

BEHRTAI> (9) 2HUVHLTI R,

Nevw Data Folder
Save Copy
Browse Expt..

Delete

Execute Cid...

@ voltage_1
@ voltage_2
D re
@ VFiag

5 _fileName

=N Ip

Wave: timeval

Type: Double Float 64 bi
Fows: § Start: 0 Delta
Diata _‘Unitls:

@\ w |Filter [7]
2

t
1 Units:




Data Browser
v a lJ ig-o Current Data Folder root: >
Diplay oot - ]
Waves L s rg Graph
=] = S/ e — \ZE— Varisbles Name .
ZTDOEETEITCEDIAZ 1 —MNFTRRINFT, o |7 B ‘
Tt time
P‘ﬁ o SetCument Dota Folder to Parent
® Pt .
Display
!
Hew Diata Folder ":‘t B

Save Gopy

Browse Expt

> 'n &

Delete

ODeD>220L

Execute Gmd

)

B [Filter i

[N

Append to Graph
Append to Table

Copy Full Path
Delete Object
Adopt Wave

Show Where Object is Used.

5. Esc ¥—T. A>FFAMAZ21—ZHULZFT,

Data Browser OO 0O0—XARYIRXEZIVYVILTI1 > RO%
IVE

CCFETOEEZRIGTRIFLUE T,

A Z1— File = Save Experiment As Z3&RU. B5® Experiment Z{#F9 2 Guided Tour JAJLF—(CFE

gL. [TourlB.pxpl EWSERITHRELEY,



Igor Pro RF1 X2 ~DfEF

CDHA RYF—ICHX T, Igor (FY—ILFvT, —iMENS. SBTEIBERERELTVET,
INBIE. A>SA>ANILTTF7AILE Igor Pro PDF J7A)LOBWA TRBIZENTEET,

Y=)LFvT

1. X=1— Misc - Miscellaneous Settings Z&ERUE
9,

Help
18 shom Tashis
(B Remamber Help Window Pasition on Shutdomn

EDA=1—T Help &&#IRU. Show Tooltips KFITvoIE
NTWBZELEHRBUTLSIEEL.

2. /WEEZTELIES. EFD Save Settings #0Uw I ULE

3_0

3. X=1— Data - Load Waves — Load Waves %&i&EiR

LEY,

Load Waves 41 7O hERrSNEI,

CDAAMT7OTE. TFEART AT 7AILHET—SFEHMHAD m““ e
55ETH D LoadWave IV RICHT DA >4 — T T+ %M S s

LET,

4, IOADMEBICEHDETY—IFYVITHRRENET, 8 i
COFETEEAEDTI A TOPIDERETAI>ICDNTOEY L T
NEBBRTENTEET, o R

AT®D Cancel RI>THL7O0ZBEUET .

Wo file selected wxs




<> Ro~NLT

Igor (& AZa—LF/r7O0%FESHN INRI4 > RIUTION RZEFEITLTCI> MO-ILTEFEY,
BIEICELD T, OV REANTRIESHNEDINCEHEICETTERIRMEEHDEIDOT. ANV RTOI5=

SOFBELTVKELNTLLE D,

<> RICEATBEEMRIERIE. ~=2177)L 1I-2 The Command Window ZZSBUTLESL\,

1. A=1— Help - Command Help Z#IRUZT,

Help Browser »* Command Help 9% &R UICIREETRRS
nxdg.

CDAT(CRRESNDIERIE. Igor EENFICEHENICRENNDS
<DNILVFIT7AILD 1 DTS Igor Reference NLIF T 74
JILWBSEEENET . BEBIMIMNTUVBANILTIT7AIUE. AZ1—
Help — Help Windows TE#E7Z7OTXTEEzIN. TR
Help Browser Z{#E\E 9,

Help
Getting Started
Help for Selection
Igor Help Browser
Help Topics
Shortcuts

Command Help

Search Igor Files

F1

2. EQURMEIVYITRE. TOHBLRRESNET,
Filter ODABEBRC L] ZAAULET,
IR R L] AEFNBEDONERRSNET,

3. £l LoadwWave IV RHEMULUWVLWDT,. YR MEXOZO—
JLUJED, Filter (C TLoad] DS ICHELSXFEEAHDLT
LoadWave £TREEDBEET .

Igor (. ARIDNLTITUF(C LoadWave IX> ROANIL S %
FRUET,

SBANIILTZRB3RI05EE. OX> RELSESDERIZEGIY
w2 UT. [Helpfor] Z#RIBZETT,
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TourlB.pxp TYERL LTEO S IHFRRSN TLDIRENSIEHE T,

F—JI)ILhRRESNTLVRIITNIE, A=1— Windows — Tables THWTHEET,

ROTVWKSCT—IINETSTRUNTRRLTHETET.
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Paint ‘ timeval yval | o O Magnitude
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1. BEE—RCYOBERZEHIC. RO—Y—ILFPLI> D
2OUVILET,

owPpoonNrEHE=

4

;

Graphyval vs timeval;...

14 71T

12
10
08l

0.6

04l g

2. RUI>F7oa> C. #EHULTRE, RYTPYITAZI
—hRRENET,

XZ1—h5 Edit Wave ZEIRUEYT,

OoooxEHE=

.

12

10

08F
Draw Poly
Freehand Poly

Graph:yval vs timeval;...
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Draw Freehand Wave Monotonic

Edit Wave
Edit Wave Monotenic




3. yval fL—RDA (¥—h—) ®D1D2EIVUYIULET,

el -
5 —SEROMBERRTIeHC. MEMBEES T R — XD EHEE
SN, FL—REX—D—DED> TRETRECIRDET, 8 - 4
4. £bh52BEHONA (I—h—) 2IYyHIUT. lom [FE e ——
HLCRSYIULET. Zu

F—JILR®D yval & timeval @ Point 1 EZEENZET,

5. Ctrl+Z TLWoAFVYEILLET,
FFAZ1— Edit > Undo ZiERULEYT,

6. SEREHNS 1EBHL 2BBDY—H—DODHE%E 1cm (F
ELIERSYIULZET,

Yval & timeval OO T —J(CEFFLWT—HFRA > MOMERRSNE
g_o

L —r—

7. Alt F—&BUT. COLWLWT—IIRA> hZEIVUYITD
& TORA > MMIHIBFRENE T
Fle, Crl+Z ZIMUTHHAZTICRI ZEETEXT,.

8. SE[F2#BHEIBADY—H—DHEDRE. Ctrl F—%&iF
URBSBULAICRSYIULET,

BONEEL. yval & timeval D2 DOENFT—TILNTEES
nx9g.

i
| @
- ag
&

H

i

Baw =0ooox

9. 2DDMRA> bHBEIL., T—TILDEEEDDET,
Undo UT. EEZRICRULET.

10. FAAEIUYIUT, WEE—REETUET,

11. A=1— File > Revert Experiment Z#RU. HRE
HT Yes Z&EIRULET .

CNTRIEDIREZ I DAIDIREICRDET,

{45 TourlA - Igor Pro 9.05 64-bit

File  Edit Data Analysis Statistics

New Experiment Cirl+N
Open Experiment... Ctrl+0
Save Experiment Ctrl+5

Save Experiment As...
Save Experiment Copy...
Revert Experiment...

Ma




HFIVTOY bR (AT>3>2wv7—)

BB —5 CHETFRVWTFA ATV EZ2TOY bUFET.

1. UL Experiment Z{Em 9 S/=6b. A=1— File >
New Experiment Z#RUET,

{4 Tour14 - Igor Pro 9.05 64-bit

File

Edit

Analysis Statistics Mz

New Experiment Ctrl+N

Open Experiment... Cirl+O

Save Experiment Ctrl+5

2. A=1— Windows — New Table &#RUET.

Windows

New Graph...
New Table...
New Layout...

New

Help

3. ROEEEIAGEY. TDFEF Do It Z2HYYILET,
ZEOT—TILHMERRENE T,

4 New Table

Calunns ta Edit

3w [Filter

Fram Top Graph

Title:

v ] wom

Ta Clip

Help Gancel

4. |SYIORIIC TMondayl EABIUL. Enter F—ZHULE
ER

textWave0 EWSEBIDTIT—THESN. ®R¥ID Point Dl
EUTFTFX b Mondayl hE&ESNE L.
RYIDZEEDINDERFIDITICEEUNDIEZANT D E. BEMI(C
FUWTFFI DT —-TMMESNET,

TableditextWaved

R1

Point

‘ textWavel |

Monday

6. FTOIFICREADUTWVWEET,
Tuesday

Wednesday

Thursday

Table:textWaveo

R4

Point

| textWave0 |

0
1
2
3
4

Monday

Tuesday
Wednesday
Thursday

7. BRIDOHICROEEZANLET .
10

25

3

16

Tablet:textWave0 waveld

R4 | ||
Point | textWave( wavel
0 Monday 10
1 Tuesday 25
2 Wednesday 3
3 Thursday 16
‘ [
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8. E5(CHADTICRDIEEADULET .

TableD:textWavel waveDwavel

0 R4 | ]
Point | tedWaed | waved waved
12 0 Monday 10 0
30 1 Tuesday 2 12
2 Wednesday 3 30
1 7 3 Thursday 16 17
: [

9. AZ=1— Windows —» New — Category Plot Z#&EiRU

‘Windows Table  Misc Help

ig-o New Graph...
. . — | N New Table... @]
New Graph &+ 7O [CMzH+ POIHERENET. -y &

i Iy P R J— New L3 Notebook...
CoFA7OTTIE BRDIUINITFA NI T -TDIHNETR ) o S—
ose... T+
=NE9, Send To Back Ctrl+Tab Pandl
Bring To Front Ctrl+Shift+Tab Category Plot...
Show L4 Contour Plot...

10. Y Wave DUX BT wave0 & wavel ZEIRUET,

X Wave DUXRT textWave0 Z#IRUET . - = e
@ o ==

Do It ZOVUvYIULZEY,
HFTUTOY MMERRENET. |- ol .

Disolay wave bovawe | v textWavel

11. BOSIJ0—8BERZIIINIOVYIOULET,
Modify Trace Appearance 5 7OJNWERRENET, »

20

15

10

5

0 T T T T 1
Monday Tuesday

Wednesday Thursday

12. Modify Trace Appearance 9 7042 ® Color TE%ZE
BLFY. | —

wave0 ML —X[CEZEFEIRL. Do It 209UV IULFET,

13. S5 J3B8DES(CHR>TVNBRIES T,

] GraphO:waved wave1 vs textWaved == EOE =5
AZ1— File — Save Experiment As &i#iRUL »
CategoryPlots.pxp EWS B THRELET . 2 H
‘m Bl HH
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COtEUSaA>TE, SFEIFRHFTTIUTOY bOATZ 3 (CDWTEHBLET,
HFTUTOV MIEICEEARWVEES (L. CORBSRT. £EEUBOFIEOEDRLATH., T ULIED. ROtzD

SAVICRFYVTIBRTENTEFET,

1. BUSI0—8BEZYIINIVYIULET,

Trace Appearance #4704 ® Grouping T Stack on
Next &Z#IRUZET,

i®&#RL. Do It ZOVUYIULZEY,

......

2. BION—TDEOEITSINEODEISTDLICEHERDE
3_0

[E=N EON 5™

3. AZ=1— Graph — Reorder Traces Z#RUZET,

Reorder Traces J+ 7O MR RSINET .

Graph Misc  Help

Append Traces to Graph...
Remove from Graph...

Append To Graph

Medify Graph...

Expansion

Modify Trace Appearance...

Reorder Traces...

Replace Wave...

4. UArDIEBZRSYIUT. IRBEZANEXET.
Do It ZOVUYIULZET,

BOSIMBHFERSNRLKRAD., ERNCRD BT S ITHARIC
BEUELUR, BHAERSNAVWER(ZE. Stack on Next E— R
[CHELE ML —IANWBEICED, RO SL—IDRWNESHTT,

5. Trace Appearance 517042 ® Grouping T wavel kL
—X (3 LT Stack on Next Z&IRLT. &EOI—EEHLITDR
RICUET,
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6. F=IINDESICHERMDINIRDEZANDLET,

] Tablettextiiave wmwed wove wave? [E=2 B

ChIE wave2 EIRDET, e e T =T =T = ] >
7 e
10 3 16 17 9
15
9
7. VS5JEmEFI5T147CLT. A=1— Graph — TR
Append to Graph — Category Plot &#RUET, Append Tace 0 Graph.. L
Append Category Traces &1 7O NRRSNE T ;p::d::hph o e
8. Y Wwaves URXMT wave2 &ERUT. Do It Z2OUwv Y e
b*g-o e f ae(c) ::: - K e
TNICED. BBEDEIS IO TICHROESS IHBMENE i |
a_o

— — = - ‘
9. BUSIJDTDESDHRWSBDEAIINIVYIOULET, P = x|
Modify Trace Appearance D« > RDT Color Z8ICUZE “
9, ;
Do It Z0UvOULET. @
10. #95 7@#@0)%I‘3ﬁ’£92“}b0 UwZUL. Modify Trace T — = |
Appearance D4 > RDOERRUET,
11. waveO @ Grouping % None [CU. Do It ZUUwv D
b*?o 4lb] Graphiwavet, waved wave2 vs textWaved EI@

CNT. wavel (Fx) M wave0 (£%) (CHEAERSMN. wave2
(B) (HMABHEH LTSN TUVRVRETY,

FUL wave2 (B) M BHERSNIEET S IJDOEAIICER RS
ncunxd,

BAHER. EOLUDHEAENDENBERICITDIZENTEET,
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12. OS5It (X#) 29T IWIVYIULET,

Modify Axis &+ 7OIHRRSNET, 7 — -
Modify Axis D« > RDT Auto/Man Ticks 97 %&ERU.
Tick In Center FTYVOIRYIREFITYVIULUT, Do It &5
UwvoULET,
13. HEEHOBBROMABHIED O ESFHEULTLIES,
[4l] Graphowavet, waveo wave2 vs textWaveo E=nEEE x|

ES—EREMEYITNIVYILET,

14. Modify Axis D« > RDT Axis 97 %&#RU. Bar Gap
% 0 [CEREL. Do It ZUVUYOULET,

II—TADN—DE LIz EISFE LTS,

RIC. Modify Axis D > RDT Category Gap & 50 (CESE
U. Do It ZOUYOULZET,

BISTDEMNHTTUDIRD 50% ([CHENSNFET,
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16. XA=1— Graph — Modify Graph Z&RUZY.

Graph  Misc  Help

Append Traces to Graph...

Remove from Graph...

Append To Graph 4

Modify Graph...

Expansion L4
17. Swap X &Y Axes [cFTVvI%&AN. Do It ZOUv Y T .
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CNAKFESBROET S I &FB75ETY .
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18. I3 JoiANBDDE L.

AZ1— File > Save Experiment Z&RUTHRELET.

Graphbiwavel waved wave? vs textWaved
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AR R4 2 RD

BENRETEREAN TR HDIN RS2 ZESFIEZERUET .
1LY Experiment Z/Epk U CFIEZEEESHE T,

1. X=1— File - New Experiment Z#RUZFY.

BHEHOTEICADKISRD« > RONKRTENET.

(BURRESNRWES(E. XZ1— Windows — Command ?”““““" =lE
Window Zi#EIRULZE )
N> RSAEFRWNWEINL—F—DTFDIAR—IT., /I \L—%
— Dt (IFEREMEY EMFUET, =
2. ARU RS> - 4> ROOFOMEE (AT RS51>) & — E—
OUvHOUT. ZEANDUL. Enter F—ZHULET, ol
Print 242
Print 242 -
3. U4 ROO LM (BEES) CAHLEITS REHE - I
BEREMARREINET, Z-P;int 202
4- J:*Eﬂ*_’&;$ bi?o = Unitled \EI@
0 -ERmE
[EREMEIHD N> RINEIRENE T,
5. Enter ¥—%&#ULFY. = =N~
0 «Print 242
BIRUEONY RN RS> (COE—2NFET,
6. OX>RSACHERDELDSICESTMZFT, 1 e —iEs
Print “The result is %, 2+2 f -PrintRzE
Print <> R(E. BUEFEZ(IXFIDOXDYU X hZEZITED., &
Ns#ziMioL., EREZEBECEKRRUEY. :
8. Enter F—%&#H I LADLD (CEFEMERICERRSINE T, = F=Fer 50

«Print 2+2

+Print "The res
The result is

ult is ",
4
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1. AZ=1— Help — Igor Help Browser ZZEiRUE T,

Igor Help Browser W'&RrEN%E9,

IR RO+ > RODERMAICHDITIRAFIN—TIDT A
SOOIV IITDIN F1 +—=Z#I T ETH Help Browser &
FKRCEFT,

Help

Getting Started

Help for Selection Ctrl+Alt+F
Igor Help Browser F1

Help Topics

2. Command Help 7 &ERULET,

Advanced Filtering T. Functions & Programming OF
IVIRYORXEATICL. Operations FTVIRYIRX%EA
NICUFET,.

BERATS a>MuERIGE(E. Advanced Filtering 201w
JULFET,

ERIDU X bDEIC Show All U>ORG3BEE. EN=EoY
vOIULFERT,

3. Operations ORY TPV I A=1—T About Waves %
BIRUET,

~ HAdvanced Filtering
[:] Functions all A

Operations About Waves i

D Programming g
Wiave Pmalyms

(] ThreadSafe onlf Statistics

Giraphs
F'.utomat ically
D anly Tables

[RESPFNE 23

4. UZXMH5 PlaySound Z#EIRULET,

T1ILI—DEFC [Pl EANTDIELDBEFTFETEET,
PlaySound ONX> RDU T 7 L >INV T &, Aflo~NLT T
T(CFRRENFET,

Help Bromser

5. BONLVTDFFIAMRA2O—-)LU. Example £ETEHLE
a-o

H>7)AY> RD Make h5 PlaySound sineSound ET
Z1E-UZFT,

AZ1— Edit = Copy X=_1—TCEXRTCEZET,

Igor Help Browser ZEAU £,

If the /A flag is provided then the sound is played asynchronously {i.e-, the command
the sound is finished). If another command is issued before the sound is finished then
command will wait until the last sound finishes. A PlaySound without the /A flag can ¢
current sound. The transition between sounds should be seamless on Macintosh but
delayed on Windows.
It is OK to kill the sound wave immediately after PlaySound retums even if the /Aflag
Examples
Make/B/0/N=1888 s
SEtSCE].EIP %y @ lE
10@°

und 7/ 8 bit samples

nesound I/ set sample rate cu 1eknz
in(2*Pi*1008%x) 7/ Creste 1Kkhz sinewave tone
Playsnunﬂ sinesound

The following example will create a rising pitch in the left channel and a falling pitch in
channel-

Make/W/0/N=(206600,2) stereoSineSound /7 16 bit data

SEtSEEle/P %,8,1e-4, StEI"EDSlHESDuHﬂ // Set sample rate t¢
ineSound= 20000+sin(2*Pi*(1068 + (1-2+q)*158+x)%x)
PlaySnunﬂ/A StEI"EDSlHESDuHﬂ /¢ 16 bit, asynchront

Multichannel sounds as in the previous example but from multiple 1D waves

r/ake/wo/N 2aaaa sterewSmESwndL stereuSmeSwndR /716 £
ste ste ndR 17 set
Irorisd

x,8 reo SineSou
wmnv‘ mmm mnﬂﬂ (79 nannmw ST

6. AV RSA>DMEBEMCPLUXREL LT, MDFIFET,
XA Z1— Edit > Paste THEE{TCETEY,
4TIRTHOVY RSA>TUFICEHDITBNET,

AR RO« > ROZEMERICL, RV —5—Z EICRSYD

2L AXDRSAZOONY PRI BLSCLET,

=] untitied [E=SEeH =%

ePrint 242
4

«Print "The result is ", 2+2
The result is
3

Make/B/0/N=1000 sineSound// 8 bit samples

Setscale/P x,0,1le-4,sineSound // Set sample rate to 10khz
sinesound= 100*sin(27Pi*1000%x) // Create lkhz sinewave tone
Playsound sinesound
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7. Enter ¥—%&#HUZXY,
N> RAEITEN, BOEINRENE T,
BEOREDTZE 1EIVUYILTI\I1S51 M LET,

The result is
«Make/B/0/N=1000 s1neSuund // 8 bit samples
«SetScale/P x,0,1e-4,sineSound // Set sample rate to 10khz
.sineSound= 100%sin(2*P1%*1000%x)// Create 1Khz sinewave tone

BpTaySound sineSound

=

| Sias = e

(7]

8. Enter ¥—%&#ULZFY,

AR RSA2ICHTHIE—ETN, E5—E Enter F—%HT
t\ ﬁr%b‘lllbngio

[=] untittea =5 s

The result is
+Make/B/0/N= 1000 smeSuund // 8 bit samples
sSetscale/P x,0,1e-4,sineSound // sSet sam;ﬂe rate to 10Khz
-sinesound= 100%sin (3% Pw *1000%x) // Create 1khz sinewave tone
-Playsound sineSound|

=

Q9

Playsound sinesound|

9. —EDOHRMEDDOEDT, T—FZEHELET,

Data Analysis Statistics Maci

_— . »
A=1— Data — Kill Waves Z&RUET. Load Waves
Save Waves 4
Concatenate Waves...
Split Wave...
Kill Waves...
10. sineSound %#RULT. Do It ZUUYIULZET, T >
. Y — s = - o [ Delete source files:
sineSound T —IHXEUNSHEEINET, - - "
[ snesoura BLL e ‘
B+ [Filter ]|

11. 9x—-J%BEEUVRETEREMAEEDS PlaySound
sineSound ZAY > RSAICAE—UTEITUTHET,

=] Untitied =8 Fel ™)

ePrint "The result is ", 242

The result is 4
«Make/B/0/N=1000 sineSound // 8 bit samples
«SetScale/P x,0,le-4,sineSound // Set sample rate to 10Khz
+sinesound= 100%51n(3*P1%1000%x) // Create lkhz sinewave tone
«Playsound sinesound
«killwaves sinesound

9]
(7]
PlaySound sineSound
12. XEY_E(C sineSound DT —IHEFELTLRLZ8, T CT—— »

5_ Cfd: D 353_0
OK TIS—4H47O05ZMUEY,

expected wave name

Explain Operation
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13. X=1— Edit > Clear Cmd Buffer Z#&iR9 3 h\ it
Ctri+K F¥—%#HUFE9,

AR RIS —&ofetma. ONY RSAVICIS KD

. RELVLTEBRITIDIENTEFT.
ZOBE. AN RSA>2ZIUT7IBETTHATI.

Data Analysis

Undo

Redo

Cut

Insert Page Break

Clear Cmd Buffer

Statistics Macros
Ctrl+Z

Ctrl+Shift+7

Crl+X

Ctrl+K

29



T —SDER

DI—J%ZER LT, BREE>TT -5 ZIEDBFIRTY.

1. UL Experiment Z{Em 9 S/=6b. A=1— File >
New Experiment Z&ERUFET,

{4 Igor Pro 9.05 64-bit

File  Edit  Data Analysis Statistics Mz
New Experiment Cirl+N
CNICEKD. BIFID Experiment THED/ZD« > ROPFT 4N Open Experiment.. Cti+0
INTHESNZT, s Bpenent e
2. A=1— Data - Make Waves Z#RUFT, NN s St M
Make Waves 5+ ZOJHRRSNET, osd Waves ’
Make Waves...
Duplicate Waves...
3. BYIDORYIXIC TspiralY] EAAUL. Tab F—THSCISED
U. ROIRYDRIC TspiralX] EABULET, R _
Rows DfE% 1000] [CEEULFT, B 1
Do It RF>%EIVUYVIULET, e
. . . Type: Double Float 64 bit v Rows: _
1000 /RA> bDIT—TN 2 DIERENE LT, e
CNBSIFRTE. Experiment O—EBERD> TOEITH. =TI
DS ITICRRESN TR ED, BB ENTEEE A
4. XZ1— Data — Change Wave Scaling Z#RUZ Data  Anahsic  Statistics Mac
g-° Load Waves »
Change Wave Scaling 51 7O MWERENET . i::::::; '

DA TOT%FEST, Jx—TD X RT—U>I0%EELE
9,

Duplicate Waves...

Change Wave Scaling...

Redimension Waves...

5. U More Options RY>HHNEIVUYHIULTLSIEEZL,

TS TRIINIE Fewer Options RY>HFR RSN TLET,

\\\\\
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6. UXBNT spiraly & spiralX OmA#EIRLU T, SetScale
Mode T Start and Right Z#IRUET,

7. TDLODESDTIE Start (C(E 0. Right (ClE 50 &E
U, Do It Z2#UvOULZET, Start 0
Chi. spiralX & spiralY @O —JD X X —YU>I%IEE .
9B SetScale INX> RZEITUET, etSeake Made: | Start and et -
X RT—U>JF R4 hESE X BICNYE> DI IT—
JoJ0O)\F«TT,
TOFE, RAKES 0 Hh5 999 % X fE 0 5 50 TV
wESDIUET,
8. AY>RS1>IC
SPiralY = x*sin (x) E-l::t::w:looom spiraly,spiralx E@
ZAHUT, Enter F—2HLET., ISpire o Y
TNE. UT—TIA—LDEDETITT, -
FEFHRDIT—T (spiralY) MERA> MIMEZEIDHETET . 5
ZBNIZRA > MRS NZMEE. BDRA > MMTHIFZHELD
BT,
DI—JIA—LMRAXICBITD x DEKIE. FEETT—TD X
RT—U2OICLDTREDET . CDBE. Igor B 0 NS
999 FTORA > hOEDORZETHT B2, x (& 0 iS5 50
FTOEZEDFET,
9. OYYRS—1>IC S =
spiralX = x*cos(x) T I ey
#AHAUT. Enter +—%&HLFET, e
(7]

1 0 . :h_c“ Spiralx & Spil‘a Y b‘;_gﬁmt v I\’&ﬁgi ) L= EEE = === |

- [ o & [ | |&
Iz pon | x| row | ey |

0

0 0

1 0.0499375 ‘ 1 0.00243836 |
2 0.0995004 2 0.00998334

3 0.148316 3 0.0224157

4 0.196013 4 0.0397339

5 0.242228 5 0.061851

6 0.286601 6 0.0886561

7 7 0.120014

8 8 0155767

0.32878
0.368424
9 0.405201 9 0.195734
10 0438791 10 0239713
11 0.468888 11 0287478
12 0.495201 12 0336785
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DSITDA—LEINZ2T

HIDTI2 3> ORENSIHFET

1. X=1— Windows — New Graph ZERUZYI,

Windows Table  Misc Help
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