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,I#WKH#HTXLSPHQW#GHVFULEHG#KHUHLQ#EHDUV#WKH##ú�V\PERO/#WKH#VDLG#HTXLSPHQW#FRPSOLHV#ZLWK#
WKH#(XURSHDQ#&RPPXQLW\#'LUHFWLYH#DQG#6WDQGDUGV#IRXQG#LQ#WKH#'HFODUDWLRQ#RI#&RQIRUPLW\1

,I#WKH#HTXLSPHQW#GHVFULEHG#KHUHLQ#EHDUV#DQ#)&&#VWDWHPHQW/#WKH#VDLG#HTXLSPHQW#FRPSOLHV#ZLWK#
WKH#UHOHYDQW#)HGHUDO#&RPPXQLFDWLRQV#&RPPLVVLRQ#VWDQGDUGV1
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$OO#ULJKWV#UHVHUYHG1#1R#SDUW#RI#WKLV#SXEOLFDWLRQ#PD\#EH#UHSURGXFHG/#VWRUHG#LQ#D#
UHWULHYDO#V\VWHP#RU#WUDQVPLWWHG#LQ#DQ\#IRUP#E\#DQ\#PHDQV/#HOHFWURQLF/#
PHFKDQLFDO/#SKRWRFRS\LQJ/#UHFRUGLQJ#RU#RWKHUZLVH/#ZLWKRXW#WKH#SULRU#ZULWWHQ#
SHUPLVVLRQ#RI#(;)2#(OHFWUR02SWLFDO#(QJLQHHULQJ/#,QF1#+(;)2,1

,QIRUPDWLRQ#SURYLGHG#E\#(;)2#LV#EHOLHYHG#WR#EH#DFFXUDWH#DQG#UHOLDEOH1#
+RZHYHU/#QR#UHVSRQVLELOLW\#LV#DVVXPHG#E\#(;)2#IRU#LWV#XVH#QRU#IRU#DQ\#
LQIULQJHPHQWV#RI#SDWHQWV#RU#RWKHU#ULJKWV#RI#WKLUG#SDUWLHV#ZKLFK#PD\#UHVXOW#
IURP#LWV#XVH1#1R#OLFHQVH#LV#JUDQWHG#E\#LPSOLFDWLRQ#RU#RWKHUZLVH#XQGHU#DQ\#
SDWHQW#ULJKWV#RI#(;)21

(;)2·V#&RPPHUFH#$QG#*RYHUQPHQW#(QWLWLHV#+&$*(,#FRGH#XQGHU#WKH#1RUWK#
$WODQWLF#7UHDW\#2UJDQL]DWLRQ#+1$72,#LV#3/;&61

7KH#LQIRUPDWLRQ#FRQWDLQHG#LQ#WKLV#GRFXPHQW#LV#VXEMHFW#WR#FKDQJH#ZLWKRXW#
QRWLFH1

�#4<<;#(;)2#(OHFWUR02SWLFDO#(QJLQHHULQJ/#,QF1

:RUGV#ZKLFK#ZH#FRQVLGHU#DV#WUDGHPDUNV#KDYH#EHHQ#LGHQWLILHG#DV#VXFK1#
+RZHYHU/#QHLWKHU#WKH#SUHVHQFH#QRU#DEVHQFH#RI#VXFK#LGHQWLILFDWLRQ#DIIHFWV#WKH#
OHJDO#VWDWXV#RI#DQ\#WUDGHPDUN1
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vi IQ-5100

CERTIFICATION INFORMATION

)1&1&1#,1)250$7,21#72#86(5

7KLV#XQLW#KDV#EHHQ#WHVWHG#DQG#IRXQG#WR#FRPSO\#ZLWK#WKH#OLPLWV#IRU#D#&ODVV $#GLJLWDO#
GHYLFH/#SXUVXDQW#WR#3DUW#48#+6XESDUW %,#RI#WKH#)&&#5XOHV1#7KHVH#OLPLWV#DUH#
GHVLJQHG#WR#SURYLGH#UHDVRQDEOH#SURWHFWLRQ#DJDLQVW#KDUPIXO#LQWHUIHUHQFH#ZKHQ#
WKH#XQLW#LV#RSHUDWHG#LQ#D#FRPPHUFLDO#HQYLURQPHQW1#7KLV#XQLW#JHQHUDWHV/#XVHV/#DQG#
FDQ#UDGLDWH#UDGLR#IUHTXHQF\#HQHUJ\#DQG/#LI#QRW#LQVWDOOHG#DQG#XVHG#LQ#DFFRUGDQFH#
ZLWK#WKH#LQVWUXFWLRQ#PDQXDO/#PD\#FDXVH#KDUPIXO#LQWHUIHUHQFH#WR#UDGLR#
FRPPXQLFDWLRQV1#2SHUDWLRQ#RI#WKLV#XQLW#LQ#D#UHVLGHQWLDO#DUHD#LV#OLNHO\#WR#FDXVH#
KDUPIXO#LQWHUIHUHQFH/#LQ#ZKLFK#FDVH#WKH#XVHU#ZLOO#EH#UHTXLUHG#WR#FRUUHFW#WKH#
LQWHUIHUHQFH#DW#KLV#RZQ#H[SHQVH1

WARNING

&KDQJHV#RU#PRGLILFDWLRQV#QRW#H[SUHVVO\#DSSURYHG#E\#(;)2#(OHFWUR02SWLFDO#
(QJLQHHULQJ#FRXOG#YRLG#WKH#XVHU·V#DXWKRULW\#WR#RSHUDWH#WKH#XQLW1

� 6KLHOGHG#UHPRWH#,22#FDEOHV/#ZLWK#SURSHUO\#JURXQGHG#VKLHOGV#DQG#PHWDO#
FRQQHFWRUV/#DUH#UHFRPPHQGHG#WR#EH#XVHG#LQ#RUGHU#WR#UHGXFH#UDGLR#IUHTXHQF\#
LQWHUIHUHQFH#ZKLFK#PD\#HPDQDWH#IURP#WKHVH#FDEOHV1

� :KHQ#WKH#*3,%#RSWLRQ#LV#SUHVHQW/#WKLV#XQLW#LV#HTXLSSHG#ZLWK#D#VKLHOGHG#*3,%#
FDEOH1

,1'(3(1'(17#/$%25$725<#7(67,1*

7KLV#XQLW#KDV#XQGHUJRQH#H[WHQVLYH#ú�FHUWLILFDWLRQ#WHVWLQJ#ERWK#LQWHUQDOO\/#DW#
(;)2/#DQG#H[WHUQDOO\/#DW#DQ#LQGHSHQGHQW/#TXDOLILHG#ODERUDWRU\1#$OO#
SUH0TXDOLILFDWLRQ#WHVWV#ZHUH#SHUIRUPHG#DW#(;)2#ZKLOH#DOO#ILQDO#WHVWV#ZHUH#
SHUIRUPHG#DW#8OWUD7HFK#(QJLQHHULQJ#/DEV/#,QF1/#D#UHQRZQHG#WHVW#ODERUDWRU\#IURP#
0LVVLVVDXJD/#&DQDGD1#7KLV#JXDUDQWHHV#WKH#XQHUULQJ#REMHFWLYLW\#DQG#DXWKRULWDWLYH#
FRPSOLDQFH#RI#DOO#WHVW#UHVXOWV1
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ú�,1)250$7,21#72#86(5

7KLV#XQLW#KDV#EHHQ#WHVWHG#DQG#IRXQG#WR#FRPSO\#ZLWK#WKH#OLPLWV#IRU#D#&ODVV $#GLJLWDO#
GHYLFH1#3OHDVH#VHH#WKH#'HFODUDWLRQ#RI#&RQIRUPLW\1
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INTRODUCTION

Polarization Controller 1-1

,40533#2SWLFDO#7HVW#6\VWHP#3URGXFW#/LQH

1 INTRODUCTION

(;)2#(OHFWUR02SWLFDO#(QJLQHHULQJ/#,QF1#+(;)2,#LV#SOHDVHG#WR#LQWURGXFH#WKH#
,408433#3RODUL]DWLRQ#&RQWUROOHU#DV#SDUW#RI#WKH#,40533#2SWLFDO#7HVW#6\VWHP#SURGXFW#
OLQH1

(;)2*V#FRPPLWPHQW#WR#VXSHULRU#GHVLJQ#LQ#DOO#LWV#ILEHU0RSWLF#LQVWUXPHQWDWLRQ#LV#
UHVSHFWHG#WKURXJKRXW#WKH#LQGXVWU\#DQG#LV#EDVHG#RQ#WKH#IROORZLQJ#IRXU#JRDOV=

� UHOLDEOH#DQG#DFFXUDWH#SHUIRUPDQFH

� VLPSOH#RSHUDWLRQ

� H[WHQVLYH#IHDWXUHV

� GHGLFDWHG#LQWHUHVW#LQ#FXVWRPHU#QHHGV

7KH#,408433#3RODUL]DWLRQ#&RQWUROOHU#ZLOO#SURYLGH#PDQ\#\HDUV#RI#UHOLDEOH#RSHUDWLRQ1#
7R#EHQHILW#IXOO\#IURP#WKH#PDQ\#IHDWXUHV#RIIHUHG#E\#WKH#,408433#3RODUL]DWLRQ#
&RQWUROOHU/#LW#LV#LPSRUWDQW#WR#UHDG#WKH#IROORZLQJ#LQVWUXFWLRQV#WKRURXJKO\1

1.1 IQ-200 Optical Test System Product Line

7KH#,40533#2SWLFDO#7HVW#6\VWHP#SURGXFW#OLQH#LV#D#PRGXODU#RSWLFDO#WHVW#V\VWHP#
GHVLJQHG#IRU#ODERUDWRU\#DSSOLFDWLRQV1#7KDQNV#WR#WKH#:LQGRZV�#FRPSDWLEOH#,4#
6RIWZDUH/#WKH#,40533#2SWLFDO#7HVW#6\VWHP#FRPELQHV#SRZHU/#SHUIRUPDQFH/#DQG#
IOH[LELOLW\#ZLWK#D#XVHU0IULHQGO\#LQWHUIDFH1#7KH#PDLQ#FRPSRQHQWV#RI#WKH#V\VWHP#DUH#
WKH#,40536#0DLQIUDPH/#ZKLFK#FDQ#KRXVH#WKUHH#PRGXOHV/#DQG#WKH#,40539#
([SDQVLRQ#8QLW/#ZKLFK#FDQ#KRXVH#VL[#PRGXOHV1#,W#LV#DOVR#SRVVLEOH#WR#FRQWURO#RQH#
RU#VHYHUDO#,40539#([SDQVLRQ#8QLWV#ZLWK#DQ#,40539#3&#([SDQVLRQ#&DUG1

)RU#PRUH#LQIRUPDWLRQ#RQ#WKH#,40533#2SWLFDO#7HVW#6\VWHP#DQG#WKH#,4#6RIWZDUH/#
SOHDVH#UHIHU#WR#WKH#,40533#2SWLFDO#7HVW#6\VWHP#,QVWUXFWLRQ#0DQXDO1
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INTRODUCTION

1-2 IQ-5100

8QSDFNLQJ#DQG#,QVSHFWLRQ

1.2 Unpacking and Inspection

7KH#,408433#3RODUL]DWLRQ#&RQWUROOHU#LV#GHOLYHUHG#ZLWK#WKH#IROORZLQJ#VWDQGDUG#
LWHPV=#

� ,408433#3RODUL]DWLRQ#&RQWUROOHU#,QVWUXFWLRQ#0DQXDO

� &HUWLILFDWH#RI#4XDOLW\

� DFFHVVRU\#NLW#+RSWLRQDO,

7KH#,408433#3RODUL]DWLRQ#&RQWUROOHU#KDV#EHHQ#WKRURXJKO\#LQVSHFWHG#EHIRUH#
VKLSPHQW1#,I#DQ\#GDPDJH#KDV#RFFXUUHG#GXULQJ#WUDQVSRUWDWLRQ#RU#LI#DQ\#LWHP#LV#
PLVVLQJ/#SOHDVH#QRWLI\#(;)2#LPPHGLDWHO\1#5HWDLQ#WKH#RULJLQDO#SDFNLQJ#PDWHULDO#LQ#
FDVH#\RX#QHHG#WR#UHWXUQ#WKH#,408433#3RODUL]DWLRQ#&RQWUROOHU1

1.3 Safety Conventions

7KH#IROORZLQJ#FRQYHQWLRQV#VKRXOG#EH#XQGHUVWRRG#EHIRUH#RSHUDWLQJ#WKH#XQLW=

WARNING# 5HIHUV#WR#D#SRWHQWLDO#SHUVRQDO#KD]DUG1#,W#UHTXLUHV#
D#SURFHGXUH#ZKLFK/#LI#QRW#FRUUHFWO\#IROORZHG/#
PD\#UHVXOW#LQ#ERGLO\#KDUP#RU#LQMXU\1#'R#QRW#
SURFHHG#EH\RQG#D#WARNING#XQOHVV#WKH#
UHTXLUHG#FRQGLWLRQV#DUH#XQGHUVWRRG#DQG#PHW1

CAUTION# 5HIHUV#WR#D#SRWHQWLDO#SURGXFW#KD]DUG1#,W#UHTXLUHV#
D#SURFHGXUH#ZKLFK/#LI#QRW#FRUUHFWO\#IROORZHG/#
PD\#UHVXOW#LQ#FRPSRQHQW#GDPDJH1#'R#QRW#
SURFHHG#EH\RQG#D#CAUTION#XQOHVV#WKH#
UHTXLUHG#FRQGLWLRQV#DUH#XQGHUVWRRG#DQG#PHW1

IMPORTANT# 5HIHUV#WR#DQ\#LQIRUPDWLRQ#UHJDUGLQJ#WKH#
RSHUDWLRQ#RI#WKH#SURGXFW#ZKLFK#VKRXOG#QRW#EH#
RYHUORRNHG1
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7UDQVSRUWDWLRQ#DQG#6WRUDJH

1.4 Transportation and Storage

0DLQWDLQ#D#WHPSHUDWXUH#UDQJH#ZLWKLQ#VSHFLILFDWLRQV#ZKHQ#WUDQVSRUWLQJ#RU#VWRULQJ#
WKH#XQLW1#7UDQVSRUWDWLRQ#GDPDJH#FDQ#RFFXU#IURP#LPSURSHU#KDQGOLQJ1#7KH#
IROORZLQJ#VWHSV#DUH#UHFRPPHQGHG#WR#PLQLPL]H#WKH#SRVVLELOLW\#RI#GDPDJH=

� 3DFN#WKH#XQLW#LQ#WKH#RULJLQDO#SDFNLQJ#PDWHULDO#ZKHQ#VKLSSLQJ1

� 6WRUH#XQLW#DW#URRP#WHPSHUDWXUH#LQ#D#FOHDQ#DQG#GU\#DUHD1#$YRLG#KLJK#KXPLGLW\#
RU#ODUJH#WHPSHUDWXUH#IOXFWXDWLRQV1

� .HHS#WKH#XQLW#RXW#RI#GLUHFW#VXQOLJKW1

� $YRLG#XQQHFHVVDU\#VKRFN#DQG#YLEUDWLRQ1

1.5 Getting Help

,I#\RX#HQFRXQWHU#DQ\#GLIILFXOW\#ZKLOH#RSHUDWLQJ#WKH#XQLW/#SOHDVH#FDOO#(;)2#DW#RQH#
RI#WKH#RIILFHV#OLVWHG#EHORZ1#7KH#&XVWRPHU#6HUYLFH#*URXS#LV#DYDLODEOH#IURP#
:=63 D1P1#WR#;=33 S1P1#HDVWHUQ#WLPH/#0RQGD\#WR#)ULGD\1

&RUSRUDWH#+HDGTXDUWHUV
798#*RGLQ#$YHQXH
9DQLHU 4&
*40#6*:
&DQDGD

40;33099606<69#+86$#DQG#&DQDGD,
7HO1=#+74;,#9;603544
)D[=#+74;,#9;6054:3
VXSSRUW#H[IR1FRP
ZZZ1H[IR1FRP

(;)2#(XURSH
&HQWUH#G·$IIDLUHV#/HV#0HW]
433/#UXH#$OEHUW#&DOPHWWH
:;686#-RX\0HQ0-RVDV/#)UDQFH

7HO1=#66#4#67#96#33#53
)D[=#66#4#67#98#<3#<6
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'HVFULSWLRQ#RI#WKH#,408433

2 PRELIMINARY INFORMATION

2.1 Description of the IQ-5100

7KH#,408433#LV#XVHG#WR#FKDQJH#WKH#VWDWH#RI#SRODUL]DWLRQ#RI#LQFRPLQJ#OLJKW#E\#
DSSOLFDWLRQ#RI#SUHFLVH#YROWDJHV#WR#OLTXLG#FU\VWDO#ZDYH#SODWHV1#7ZR#PRGHV#RI#
RSHUDWLRQ#DUH#DYDLODEOH1#7KH#PDQXDO#PRGH#DOORZV#IRU#PRGLILFDWLRQ#RI#WKH#RSWLFDO#
GHOD\#IRU#HDFK#RI#WKH#IRXU#ZDYH#SODWHV1#7KH#UDQGRP#VFDQQLQJ#PRGH#
DXWRPDWLFDOO\#JRHV#WKURXJK#DOO#VWDWHV#RI#SRODUL]DWLRQ#LQ#D#VKRUW#SHULRG#RI#WLPH1

7KH#SRODUL]DWLRQ#FRQWUROOHU#VXSSRUWV#ERWK#ORFDO#DQG#UHPRWH#FRQWURO1#/RFDO#FRQWURO#
LV#YLD#D#:LQGRZV�#FRPSDWLEOH#VRIWZDUH#SUHLQVWDOOHG#LQ#WKH#,40536#RU#LQVWDOOHG#RQ#
D#KRVW#3&#ZKHQ#XVLQJ#WKH#,40539#H[SDQVLRQ#FDUG1#7KH#VRIWZDUH#SURYLGHV#D#
XVHU0IULHQGO\#LQWHUIDFH#RIIHULQJ#IOH[LEOH#FRQWURO#RI#WKH#GLIIHUHQW#VWDWHV#RI#
SRODUL]DWLRQ1

5HPRWH#FRQWURO#RI#WKH#,408433#LV#DFFRPSOLVKHG#HLWKHU#WKURXJK#D#*3,%#,QWHUIDFH#
RU#YLD#D#:LQGRZV#'\QDPLF#'DWD#([FKDQJH#FRPPXQLFDWLRQ#OLQN1#3OHDVH#UHIHU#WR#
WKH#,40533#*3,%#DQG#$SSOLFDWLRQ#'HYHORSPHQW#*XLGH#IRU#GHWDLOHG#LQIRUPDWLRQ#
DERXW#UHPRWH#FRQWURO#RI#,4#FRPSRQHQWV1

7KH#SURGXFW#QDPHSODWH/#VKRZQ#LQ#)LJXUH#504/#SURYLGHV#WKH#IROORZLQJ#LQIRUPDWLRQ=

� WKH#SDUW#QXPEHU#+321,#LGHQWLI\LQJ#FRQILJXUDWLRQ#DQG#FRQQHFWRU#W\SH

� WKH#VHULDO#QXPEHU#+621,

� WKH#SURGXFW#YHUVLRQ#+9HU1,

� WKH#GDWH#RI#PDQXIDFWXUH#+0IJ1#GDWH,

Figure 2-1.   Module Nameplate

Ver.

Mfg.
date

P/N

S/N

Made in Canada QST-94
465 Godin Ave.
Vanier, Que., Canada G1M 3G7

This device complies with part 15 of the FCC rules.  Operation is
subject to the following two conditions: (1) this device may not cause
harmful interference  and (2) this device must accept any interference
received, including interference that may cause undesired operation.

IQ-5101-89

21210-IQ

2.0R0

August 97
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2-2 IQ-5100

)URQW#3DQHO#'HVFULSWLRQ

2.2 Front Panel Description

Figure 2-2.   IQ-5100 Front Panel

2.2.1 Optical Ports

7KHUH#DUH#WZR#RSWLFDO#SRUWV#ORFDWHG#RQ#WKH#IURQW#IDFH#RI#WKH#PRGXOH1

� LQSXW#SRUW

� RXWSXW#SRUW

Output port

Input port

LED push button

Note : Actual connectors 
may differ from those 
depicted in the illustration.
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0RGXOH#,QVHUWLRQ

:KHQ#PDNLQJ#DFTXLVLWLRQV/#FRQQHFW#WKH#H[WHUQDO#VRXUFH#WR#WKH#LQSXW#SRUW#DQG#WKH#
GHYLFH#RU#V\VWHP#XQGHU#WHVW#WR#WKH#RXWSXW#SRUW1#%RWK#RSWLFDO#SRUWV#KDYH#DQ#
XOWUD0SROLVKHG#SK\VLFDO#FRQWDFW#+83&,/#ORZ#UHIOHFWDQFH#FRQQHFWRUV1

IMPORTANT

,W#LV#YHU\#LPSRUWDQW#WR#NHHS#RSWLFDO#SRUWV#FOHDQ1#7KH#SURWHFWLYH#FDSV#VKRXOG#
DOZD\V#EH#LQVWDOOHG#ZKHQ#WKH#PRGXOH#LV#QRW#EHLQJ#XVHG1

2.2.2 LED Push Button

7KH#/('#SXVK#EXWWRQ#RQ#WKH#IURQW#SDQHO#KDV#WZR#IXQFWLRQV=

� ,W#LOOXPLQDWHV#ZKHQ#WKH#,40536#LV#SRZHUHG#211

� ,W#DFWLYDWHV#WKH#PDLQ#,408433#ZLQGRZ#ZKHQ#SUHVVHG1

2.3 Module Insertion

CAUTION

1HYHU#LQVHUW#RU#UHPRYH#DQ\#PRGXOH#ZKLOH#WKH#,405362,40539#LV#SRZHUHG#RQ1#
7KLV#ZLOO#UHVXOW#LQ#GDPDJH#WR#WKH#PRGXOH#DQG#WKH#,405362,405391

7R#LQVHUW#WKH#PRGXOH

41 3RZHU#2))#WKH#,405362,405391

51 ,QVHUW#WKH#PRGXOH#LQWR#DQ\#DYDLODEOH#VORW1#7KH#,405362,40539#ZLOO#
DXWRPDWLFDOO\#UHFRJQL]H#WKH#,4#PRGXOH#QR#PDWWHU#ZKDW#VORW#LW#LV#LQVHUWHG#LQ1

IMPORTANT

%H#VXUH#WR#LQVHUW#WKH#PRGXOH#DOO#WKH#ZD\#WR#WKH#EDFN#RI#WKH#,405362,40539#WR#
HQVXUH#WKDW#WKH#EDFNSODQH#FRQQHFWRUV#DUH#SURSHUO\#PDWHG1#7KH#PRGXOH#LV#
FRUUHFWO\#LQVHUWHG#ZKHQ#WKH#PRGXOH#IURQW#SDQHO#LV#IOXVK#ZLWK#WKH
,405362,40539#IURQW#SDQHO1
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PRELIMINARY INFORMATION

2-4 IQ-5100

2SWLFDO#&RQQHFWLRQV

2.4 Optical Connections

IMPORTANT

$OZD\V#FOHDQ#ILEHU#HQG#SULRU#WR#LQVHUWLRQ#LQWR#WKH#SRUW#DV#H[SODLQHG#EHORZ1

7KH#ILEHU0RSWLF#FDEOH#HQG#VKRXOG#EH#FOHDQHG#DW#DOO#WLPHV#WR#HQVXUH#RSWLPXP#
SHUIRUPDQFH#DQG#WR#DYRLG#HUURQHRXV#DFTXLVLWLRQV1

7R#FOHDQ#WKH#ILEHU#HQG

41 *HQWO\#ZLSH#WKH#HQG#ZLWK#D#OLQW0IUHH#VZDE#GLSSHG#LQ#LVRSURS\O#DOFRKRO1

51 'U\#XVLQJ#FOHDQ#FRPSUHVVHG#DLU1

7R#FRQQHFW#WKH#ILEHU0RSWLF#FDEOH#WR#WKH#SRUW

41 (QVXUH#WKH#FRQQHFWRU#LV#GU\1

51 $OLJQ#WKH#FRQQHFWRU#DQG#SRUW#WR#DYRLG#WKH#ILEHU#HQG#WRXFKLQJ#WKH#RXWVLGH#RI#
WKH#SRUW#RU#UXEELQJ#DJDLQVW#RWKHU#VXUIDFHV1

61 'R#QRW#RYHUWLJKWHQ1

2.5 Module Removal

CAUTION

1HYHU#LQVHUW#RU#UHPRYH#DQ\#PRGXOH#ZKLOH#WKH#,405362,40539#LV#SRZHUHG#RQ1#
7KLV#ZLOO#UHVXOW#LQ#GDPDJH#WR#WKH#PRGXOH#DQG#WR#WKH#,405362,405391

'HSHQGLQJ#RQ#WKH#ORFNLQJ#V\VWHP#ZLWK#ZKLFK#WKH#PRGXOH#LV#GHVLJQHG/#WKHUH#DUH#
WZR#ZD\V#WR#UHPRYH#DQ#,4#PRGXOH#IURP#WKH#,40536#0DLQIUDPH2,40539#([SDQVLRQ#
8QLW=

41 :LWK#WKH#,40536#0DLQIUDPH2,40539#([SDQVLRQ#8QLW#SRZHUHG#RII/#SODFH#ILQJHUV#
XQGHU#WKH#IURQW#SDQHO#RI#WKH#PRGXOH#DQG#ILUPO\#SXOO#PRGXOH#RXWZDUG1
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PRELIMINARY INFORMATION

Polarization Controller 2-5

0RGXOH#5HPRYDO

51 3XW#RQH#RI#WKH#VXSSOLHG#SURWHFWLYH#FRYHUV#RYHU#WKH#HPSW\#VORW#WR#SUHYHQW#GXVW#
IURP#HQWHULQJ#WKH#PRGXOH#KRXVLQJ1

2U=

41 $V#VKRZQ#LQ#WKH#IROORZLQJ#ILJXUH/#ZLWK#WKH#,40536#0DLQIUDPH2,40539#
([SDQVLRQ#8QLW#SRZHUHG#RII/#SXVK#XS#WKH#ORFNLQJ#PHFKDQLVP#XQGHU#WKH#IURQW#
SDQHO#RI#WKH#PRGXOH1

51 3XOO#RXW#WKH#PRGXOH1

Figure 2-3.   Removing an IQ Module

61 3XW#RQH#RI#WKH#VXSSOLHG#SURWHFWLYH#FRYHUV#RYHU#WKH#HPSW\#VORW#WR#SUHYHQW#GXVW#
IURP#HQWHULQJ#WKH#PRGXOH#KRXVLQJ1

2

1

Locking
mechanism
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7KLV#SDJH#LQWHQWLRQDOO\#OHIW#EODQN1
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OPERATION

Polarization Controller 3-1

6WDUWLQJ#WKH#$SSOLFDWLRQ

3 OPERATION

3.1 Starting the Application

7KHUH#DUH#WZR#ZD\V#WR#ORDG#WKH#DSSOLFDWLRQ=

� 3XVK#WKH#/('#SXVK#EXWWRQ#RQ#WKH#IURQW#SDQHO1

� 'RXEOH0FOLFN#RQ#WKH#,408433#LFRQ#LQ#WKH#,40533#2SWLFDO#7HVW#6\VWHP#PDLQ#
ZLQGRZ1

2QFH#WKH#,408433#DSSOLFDWLRQ#KDV#EHHQ#ORDGHG/#WKH#FRPPXQLFDWLRQ#ZLWK#WKH#
,408433#PRGXOH#LV#LQLWLDOL]HG1

3.2 Auto-diagnostic Windows

$IWHU#WKH#LQLWLDOL]DWLRQ#SURFHVV#LV#FRPSOHWHG/#DQ#DXWR0GLDJQRVWLF#LV#SHUIRUPHG#WR#
YHULI\#WKH#PRGXOH#RSHUDWLQJ#SDUDPHWHUV1#,I#WKH#DXWR0GLDJQRVWLF#LV#XQVXFFHVVIXO/#
WKH#IROORZLQJ#ZLQGRZ#DSSHDUV=

Figure 3-1.   Unsuccessful Auto-diagnostic

7KH#DSSOLFDWLRQ#WKHQ#FORVHV1#,Q#WKLV#FDVH/#WU\#ORDGLQJ#WKH#DSSOLFDWLRQ#DJDLQ1#,I#WKH#
DXWR0GLDJQRVWLF#VWLOO#IDLOV/#FRQWDFW#(;)21

,I#WKH#DXWR0GLDJQRVWLF#LV#VXFFHVVIXO/#WKH#IROORZLQJ#ZLQGRZ#DSSHDUV=

Figure 3-2.   Successful Auto-diagnostic
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OPERATION

3-2 IQ-5100

0DLQ#:LQGRZ#'HVFULSWLRQ

7KH#,408433#DSSOLFDWLRQ#LV#WKHQ#ORDGHG/#DQG#WKH#,408433#PDLQ#ZLQGRZ#RSHQV1#
7KLV#ZLQGRZ#FRQWDLQV#DOO#WKH#PDLQ#FRPPDQGV#WR#RSHUDWH#WKH#SRODUL]DWLRQ#
FRQWUROOHU1#

3.3 Main Window Description

7KH#PDLQ#ZLQGRZ#FDQ#EH#GLYLGHG#LQWR#ILYH#VHFWLRQV=

� WLWOH#EDU#DQG#PHQX#EDU

� IXQFWLRQ#EXWWRQV

� 6HWXS/#6FDQ#3HULRG/#DQG#:DYHOHQJWK#+λ,

� FRQWUROOHU#SDJH

� VWDWXV#EDU

Figure 3-3.   IQ-5100 Main Window

Menu bar
Title bar

Function
buttons Controller

page

Status bar

Setup,
Scan Period,
and
Wavelength (λ)
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OPERATION

Polarization Controller 3-3

0DLQ#:LQGRZ#'HVFULSWLRQ

3.3.1 Title Bar and Menu Bar

7KH#WLWOH#EDU#VKRZV#WKH#QDPH#RI#WKH#DSSOLFDWLRQ1#7KH#PHQX#EDU#KDV#WKUHH#
GURS0GRZQ#PHQXV#GHVFULEHG#EHORZ1

Menu Item Function

)LOH

2SHQ#&RQILJ111 2SHQV#D#SUHYLRXVO\#VDYHG#
FRQILJXUDWLRQ1

6DYH#&RQILJ111 6DYHV#WKH#FXUUHQW#FRQILJXUDWLRQ1

([LW &ORVHV#WKH#DSSOLFDWLRQ1

'LVSOD\ 0RQLWRU
2SHQV#WKH#PRQLWRU#ZLQGRZ#ZKLFK#
GLVSOD\V#WKH#EDVLF#SRODUL]DWLRQ#
VHWWLQJV1

+HOS

2QOLQH#0DQXDO111
2SHQV#WKH#DSSOLFDWLRQ#+HOS#ILOH/#
ZKLFK#FRQWDLQV#WKH#WH[W#RI#WKH#
SUHVHQW#LQVWUXFWLRQ#PDQXDO1

$ERXW111

'LVSOD\V#D#ZLQGRZ#FRQWDLQLQJ#WKH#
IROORZLQJ#LQIRUPDWLRQ=
� DSSOLFDWLRQ#QDPH#DQG#YHUVLRQ

� &XVWRPHU#6XSSRUW#SKRQH#DQG#
ID[#QXPEHUV

� JHQHUDO#V\VWHP#LQIRUPDWLRQ

Table 3-1.   Menu Bar Items 
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OPERATION

3-4 IQ-5100

0DLQ#:LQGRZ#'HVFULSWLRQ

3.3.2 Function Buttons

7KH#IXQFWLRQ#EXWWRQV/#IRXQG#RQ#WKH#OHIW#VLGH#RI#WKH#PDLQ#ZLQGRZ/#DUH#XVHG#WR#
GLUHFWO\#FRQWURO#RI#WKH#SRODUL]DWLRQ#FRQWUROOHU1

Button Function

7RJJOHV#EHWZHHQ#PDQXDO#DQG#UDQGRP#VFDQQLQJ#PRGHV1
:KHQ#UDQGRP#VFDQQLQJ#PRGH#LV#VHOHFWHG/#WKLV#EXWWRQ#
UHDGV#S t o p /#WKH#VWDWXV#EDU#GLVSOD\V#5DQGRP#6FDQQLQJ#
0RGH/#DQG#DOO#PDLQ#ZLQGRZ#FRQWUROV#DUH#LQDFWLYH1
:KHQ#PDQXDO#PRGH#LV#VHOHFWHG/#WKLV#EXWWRQ#UHDGV#S c a n /#
0DQXDO#0RGH#LV#GLVSOD\HG#LQ#WKH#VWDWXV#EDU/#DQG#DOO#PDLQ#
ZLQGRZ#FRQWUROV#DUH#DFWLYH1

&KDQJHV#WKH#ZDYHOHQJWK1#:KHQ#WKLV#EXWWRQ#LV#VHOHFWHG/#WKH#
:DYHOHQJWK#OLVW#ER[#LQGLFDWHV#WKH#DFWLYH#ZDYHOHQJWK1

6HOHFWV#WKH#ZDYH#SODWH#+IURP#OHIW#WR#ULJKW,1#$Q#RQ0VFUHHQ#
LQGLFDWRU#XQGHU#WKH#ZDYH#SODWH#QXPEHU#LQGLFDWHV#WKH#
VHOHFWHG#ZDYH#SODWH1

,QFUHDVHV#VHOHFWHG#ZDYH#SODWH#YROWDJH1

'HFUHDVHV#VHOHFWHG#ZDYH#SODWH#YROWDJH1

7UDQVIHUV#FRQWURO#WR#WKH#,40536#IURQW#SDQHO#IXQFWLRQ#NH\V1

Table 3-2.   Function Buttons
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OPERATION

Polarization Controller 3-5

0DLQ#:LQGRZ#'HVFULSWLRQ

3.3.3 Setup, Scan Period, and Wavelength ( λ)

7KHVH#LWHPV#JLYH#DFFHVV#WR#RU#DOORZ#VHOHFWLRQ#RI#FHUWDLQ#FRQWUROOHU#VHWWLQJV1

3.3.4 Controller Page

7KH#FRQWUROOHU#SDJH#VKRZV#WKH#EDVLF#VHWWLQJV#XVHG#E\#WKH#FRQWUROOHU1

Item Function

*LYHV#DFFHVV#WR#WKH#6HWXS#ZLQGRZ#+6HH#6HFWLRQ 618/#
6HWWLQJ#7HVW#3DUDPHWHUV#IRU#PRUH#LQIRUPDWLRQ#RQ#WKH#
6HWXS#ZLQGRZ,1

,QGLFDWHV#WKH#VHOHFWHG#VFDQ#SHULRG#DQG#DOORZV#
VHOHFWLRQ#IURP#D#OLVW#RI#VFDQ#SHULRGV1#7KH#VFDQ#SHULRGV#
DYDLODEOH#DUH#518/#8/#DQG#43#VHFRQGV1

,QGLFDWHV#WKH#VHOHFWHG#ZDYHOHQJWK#DQG#DOORZV#
VHOHFWLRQ#IURP#D#OLVW#RI#ZDYHOHQJWKV1#7KH#ZDYHOHQJWKV#
LQLWLDOO\#DYDLODEOH#DUH#4643#DQG#4883 QP1#7KH#OLVW#FDQ#EH#
PRGLILHG#WKURXJK#WKH#6HWXS#ZLQGRZ#+6HH#6HFWLRQ 618/#
6HWWLQJ#7HVW#3DUDPHWHUV#IRU#PRUH#LQIRUPDWLRQ#RQ#WKH#
6HWXS#ZLQGRZ,1

Table 3-3.   Setup, Scan Period, and Wavelength (λ) Items

Item Function

&RQWURO#VZLWFKHV#
+ZS 4/#5/#6/#DQG#7,

6HWV#WKH#RSWLFDO#GHOD\#IRU#HDFK#ZDYH#SODWH1#<RX#FDQ#
DOVR#W\SH#LQ#WKH#GHVLUHG#RSWLFDO#GHOD\#LQ#WKH#FRQWURO#
VZLWFK#HGLW#ER[#XQGHU#WKH#VZLWFK1

&RQWURO#VZLWFK
HGLW#ER[HV ,QGLFDWHV#WKH#RSWLFDO#GHOD\#VHW#IRU#HDFK#ZDYH#SODWH1

0DJQLI\LQJ#JODVV &KDQJHV#WKH#VFDQQLQJ#UHVROXWLRQ1

Table 3-4.   Controller Page Items
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OPERATION

3-6 IQ-5100

0DLQ#:LQGRZ#'HVFULSWLRQ

3.3.5 Status Bar

7KH#VWDWXV#EDU#GLVSOD\V#WKH#FXUUHQW#PRGXOH#VWDWXV=

� 0DQXDO#PRGH 0#6FDQQLQJ#LV#GRQH#RQO\#LQ#DFFRUGDQFH#ZLWK#WKH#VHWWLQJV#\RX#
GHWHUPLQHG#PDQXDOO\#RQ#WKH#&RQWUROOHU#SDJH1

� 5DQGRP#VFDQQLQJ#PRGH 0#5DQGRP#VFDQQLQJ#LV#LQ#SURJUHVV#IRU#WKH#GXUDWLRQ#RI#
WKH#VHOHFWHG#VFDQ1#6FDQQLQJ#VWDUWV#DJDLQ#DIWHU#WKH#ILUVW#VFDQ#SHULRG#LV#RYHU1#

� 3URFHVVLQJ111#0#7KH#,40536#LV#SURFHVVLQJ#WKH#ODWHVW#FRPPDQGV1

� ,QLWLDOL]LQJ111#0#7KH#,40536#LV#LQLWLDOL]LQJ#FRPPXQLFDWLRQ#ZLWK#WKH#PRGXOH1

2Q#WKH#VWDWXV#EDU/#\RX#DOVR#ILQG#WKH#LQVFULSWLRQ#/RFDO/#5HPRWH/#RU#/RFNRXW/#ZKLFK#
LQGLFDWH#LI#WKH#3RODUL]DWLRQ#&RQWUROOHU#PRGXOH#LV#FRQWUROOHG#ORFDOO\#RU#WKURXJK#D#
*3,%#OLQN1#7KH#WDEOH#EHORZ#H[SODLQV#WKH#PHDQLQJ#RI#WKHVH#LQVFULSWLRQV1#)RU#PRUH#
LQIRUPDWLRQ#RQ#KRZ#WR#FRQWURO#WKH#GLIIHUHQW#,4#PRGXOHV#WKURXJK#D#*3,%#OLQN/#UHIHU#
WR#WKH#*3,%#DQG#$SSOLFDWLRQ#'HYHORSPHQW#*XLGH1#)LQDOO\/#WKH#VWDWXV#EDU#GLVSOD\V#
WKH#WLPH1

Indication Meaning

/RFDO# 7KH#XQLW#LV#FRQWUROOHG#ORFDOO\1

5HPRWH# 7KH#XQLW#LV#FRQWUROOHG#WKURXJK#D#*3,%#OLQN#EXW#ORFDO#
FRPPDQGV#FDQ#VWLOO#EH#XVHG1

/RFNRXW# 7KH#XQLW#LV#H[FOXVLYHO\#FRQWUROOHG#WKURXJK#D#*3,%#OLQN1

Table 3-5.   Module Control Status
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OPERATION

Polarization Controller 3-7

7HPSHUDWXUH#6WDELOL]DWLRQ#+,408435#RQO\,

3.4 Temperature Stabilization (IQ-5102 only)

:KLOH#WKH#PDLQ#ZLQGRZ#LV#RSHQLQJ/#WKH#FRQWUROOHU#ZLOO#WU\#WR#VWDELOL]H#WKH#LQWHUQDO#
WHPSHUDWXUH1#,I#WKH#FRQWUROOHU#WHPSHUDWXUH#LV#XQVWDEOH/#WKH#IROORZLQJ#ZDUQLQJ#
PHVVDJH#DSSHDUV1

Figure 3-4.   Temperature Stabilization Warning

:KHQ#\RX#FOLFN#2./#WKH#IROORZLQJ#LFRQV#WRJJOH#RQ#DQG#RII#XQWLO#WKH#FRQWUROOHU#
WHPSHUDWXUH#LV#VWDELOL]HG1#7KH#ZDUQLQJ#PHVVDJH#ZLOO#UHDSSHDU#LI#\RX#
GRXEOH0FOLFNV#RQ#WKH#LFRQ1

Figure 3-5.   Stabilizing Icons
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OPERATION

3-8 IQ-5100

6HWWLQJ#7HVW#3DUDPHWHUV

3.5 Setting Test Parameters

7R#SHUIRUP#WKH#GHVLUHG#WHVWV/#\RX#PXVW#ILUVW#VHW#DW#OHDVW#WZR#SDUDPHWHUV=#
ZDYHOHQJWK#DQG#VFDQ#SHULRG

3.5.1 Wavelength Setup

7KH#VHW#WKH#ZDYHOHQJWK/#FKRRVH#WKH#GHVLUHG#YDOXH#IURP#WKH#:DYHOHQJWK#OLVW#ER[#
LQ#WKH#PDLQ#ZLQGRZ1

,I#WKH#GHVLUHG#YDOXH#LV#QRW#DYDLODEOH#IURP#WKH#:DYHOHQJWK#OLVW#ER[#LQ#WKH#PDLQ#
ZLQGRZ/#\RX#PXVW#PRGLI\#WKH#ZDYHOHQJWK#OLVW#LQ#WKH#6HWXS#ZLQGRZ1#7R#DFFHVV#
WKLV#OLVW/#FOLFN#RQ#WKH#S e t u p #EXWWRQ1#7KH#6HWXS#ZLQGRZ#DSSHDUV1

Figure 3-6.   Setup Window
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OPERATION

Polarization Controller 3-9

6HWWLQJ#7HVW#3DUDPHWHUV

7KH#:DYHOHQJWK#SDJH#FRQWDLQV#WKH#IROORZLQJ#LWHPV=

)URP#WKH#6HWXS#ZLQGRZ/#HLWKHU#FKRRVH#D#ZDYHOHQJWK#IURP#WKH#VFUROO#OLVW#RU#W\SH#D#
QHZ#RQH#LQ#WKH#HGLW#ER[1#,I#\RX#W\SHG#D#QHZ#RQH/#FOLFNLQJ#A d d #ZLOO#DGG#LW#WR#WKH#
OLVW1#,I#\RX#FKRVH#RQH#IURP#WKH#VFUROO#OLVW/#FOLFNLQJ#O K #ZLOO#FRQILUP#\RXU#FKRLFH1

3.5.2 Scan Period Setup

7KH#VFDQ#SHULRG/#ZKLFK#KHOSV#GHWHUPLQH#WKH#DFFXUDF\#RI#WKH#DFTXLVLWLRQ#+WKH#
ORQJHU#WKH#VFDQ#SHULRG/#WKH#EHWWHU#WKH#DFFXUDF\,/#FDQ#EH#VHW#E\#FKRRVLQJ#RQH#
IURP#WKH#6FDQ#3HULRG#OLVW#ER[#LQ#WKH#PDLQ#ZLQGRZ1#6HH#0DLQ#:LQGRZ#'HVFULSWLRQ#
IRU#DYDLODEOH#VFDQ#SHULRGV1

Item Function

6FUROO#OLVW /LVWV#DOO#DYDLODEOH#ZDYHOHQJWKV#XVHG#E\#WKH#FRQWUROOHU1

(GLW#ER[ $OORZV#W\SLQJ#RI#D#QHZ#RU#H[LVWLQJ#ZDYHOHQJWK1

$GGV#WKH#QHZ#ZDYHOHQJWK#W\SHG#LQ#WKH#HGLW#ER[1

'HOHWHV#WKH#ZDYHOHQJWK#DSSHDULQJ#LQ#WKH#HGLW#ER[1

&RQILUPV#DOO#FKDQJHV#PDGH#LQ#WKH#6HWXS#ZLQGRZ#DQG#
FORVHV#LW1

,JQRUHV#DOO#FKDQJHV#PDGH#LQ#WKH#6HWXS#ZLQGRZ#DQG#
FORVHV#LW1

Table 3-6.   Wavelength Page Items 
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OPERATION

3-10 IQ-5100

'DWD#$FTXLVLWLRQ

3.6 Data Acquisition

7KH#,408433#RIIHUV#WZR#PRGHV#RI#DFTXLULQJ#GDWD1#7KH#0DQXDO#PRGH#DOORZV#IRU#
PRGLILFDWLRQ#RI#WKH#RSWLFDO#GHOD\#RI#HDFK#RI#WKH#IRXU#ZDYH#SODWHV1#,Q#WKLV#PRGH/#
WKH#GDWD#FDQ#EH#DFTXLUHG#DV#\RX#PDQXDOO\#VHW#WKH#YROWDJH#RI#HDFK#ZDYH#SODWH1#
7KH#5DQGRP#6FDQQLQJ#PRGH#DXWRPDWLFDOO\#JRHV#WKURXJK#DOO#VWDWHV#RI#
SRODUL]DWLRQ#LQ#D#VKRUW#SHULRG#RI#WLPH1#,Q#WKLV#PRGH/#WKH#GDWD#LV#DFTXLUHG#DW#D#UDWH#
RI#RYHU#833#VDPSOHV#SHU#VHFRQG>#PRVW#RI#WKH#3RLQFDUUp#VSKHUH#YDOXHV#DUH#
PHDVXUHG#LQ#D#IHZ#VHFRQGV1

3.6.1 Manual Mode

:KHQ#\RX#ORDG#WKH#DSSOLFDWLRQ#VRIWZDUH/#WKH#PDLQ#ZLQGRZ#RSHQV/#DQG#WKH#
0DQXDO#PRGH#LQGLFDWLRQ#DSSHDUV#LQ#WKH#VWDWXV#EDU1#$W#WKLV#SRLQW/#WKH#,408433#
3RODUL]DWLRQ#&RQWUROOHU#PRGXOH#LV#DFWLYH#DQG#ZDLWLQJ#IRU#\RX#WR#PDQXDOO\#GHILQH#
WKH#GHVLUHG#YROWDJH#XVLQJ#RQH#RI#WKH#IRXU#FRQWURO#VZLWFKHV#RQ#WKH#&RQWUROOHU#SDJH1#
7R#VHW#WKH#GHVLUHG#YROWDJH#IRU#HDFK#ZDYH#SODWH

41 6HOHFW#WKH#GHVLUHG#ZDYH#SODWH#E\#FOLFNLQJ#RQ#WKH#W. P. #EXWWRQ1#&OLFNLQJ#
GLUHFWO\#RQ#WKH#ZDYH#SODWH#FRQWURO#VZLWFK#ZLOO#DFKLHYH#WKH#VDPH#UHVXOW1#

51 6HW#WKH#YROWDJH#RI#HDFK#ZDYH#SODWH#PDQXDOO\#E\#XVLQJ#WKH#FRQWURO#VZLWFK#RU#E\#
W\SLQJ#LW#GLUHFWO\#LQ#WKH#HGLW#ER[1#7KH#YDOXH#LV#LQGLFDWHG#LQ#WKH#FRQWURO#VZLWFK#
HGLW#ER[1

Figure 3-7.   Control Switches

Selected wave plate
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OPERATION

Polarization Controller 3-11

9LHZLQJ#$FTXLVLWLRQ#5HVXOWV

1RWH= 7KH#,408433#PRGXOH#DSSOLHV#WKH#RSWLFDO#GHOD\#RQO\#DIWHU#\RX#FKDQJHG#WKH#
YROWDJH#RI#D#VSHFLILF#ZDYH#SODWH1#,W#DXWRPDWLFDOO\#VWRSV#DIWHU#WKH#DFTXLVLWLRQ#
LV#GRQH1#)RU#PRUH#LQIRUPDWLRQ#RQ#WKH#UHODWLRQ#EHWZHHQ#RSWLFDO#GHOD\#DQG#
YROWDJH/#VHH $SSHQGL[#%/#5HWDUGDWLRQ#3ODWHV#DQG#$SSOLFDWLRQV1

3.6.2 Random Scanning Mode

7R#DFFHVV#5DQGRP#6FDQQLQJ#PRGH/#\RX#FOLFN#RQ#WKH#S c a n #EXWWRQ1#$W#WKLV#SRLQW/#
WKH#EXWWRQ#FKDQJHV#IURP#S c a n #WR#S t o p /#WKH#VWDWXV#EDU#LQGLFDWHV#5DQGRP#
VFDQQLQJ#PRGH/#DQG#D#ZLQGRZ#DSSHDUV#LQGLFDWLQJ#5DQGRP#VFDQQLQJ#LQ#SURJUHVV111#
$IWHU#WZR#VHFRQGV/#PRVW#RI#WKH#YDOXHV#RQ#WKH#3RLQFDUUp#VSKHUH#DUH#PHDVXUHG1

7KH#VFDQQLQJ#ZLOO#FRQWLQXH#XQWLO#\RX#FOLFN#RQ#WKH#S t o p #EXWWRQ1#:KHQ#\RX#GR/#
WKH#S t o p #EXWWRQ#UHWXUQV#WR#S c a n /#WKH#VWDWXV#EDU#LQGLFDWHV#0DQXDO#PRGH#RQFH#
DJDLQ#DQG#WKH#5DQGRP#VFDQQLQJ#LQ#SURJUHVV111#ZLQGRZ#GLVDSSHDUV1

3.7 Viewing Acquisition Results

$FTXLVLWLRQ#UHVXOWV#FDQQRW#EH#YLHZHG#GLUHFWO\#XVLQJ#WKH#VRIWZDUH#SURYLGHG#ZLWK#
WKH#,408433#PRGXOH1#7R#YLHZ#WKH#UHVXOWV/#\RX#ZLOO#KDYH#WR#XVH#WKH#,406733#3'/22/#
0HWHU#PRGXOH#DQG#VRIWZDUH#RIIHUHG#E\#(;)21#)RU#PRUH#LQIRUPDWLRQ/#FDOO#(;)21
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OPERATION

3-12 IQ-5100

0RQLWRU#:LQGRZ#'HVFULSWLRQ

3.8 Monitor Window Description

7KH#PRQLWRU#ZLQGRZ#GLVSOD\V#EDVLF#VFDQQLQJ#GDWD1#8VHG#LQ#FRQMXQFWLRQ#ZLWK#
RWKHU#,4#PRQLWRU#ZLQGRZV/#LW#DOORZV#\RX#WR#FUHDWH#DQ#LQWHJUDWHG#GDWD#GLVSOD\#
VFUHHQ#+IRU#IXUWKHU#LQIRUPDWLRQ/#UHIHU#WR#6HFWLRQ#9143#RI#WKH#,40533#2SWLFDO#7HVW#
6\VWHP#,QVWUXFWLRQ#0DQXDO,1#7KH#PRQLWRU#ZLQGRZ#FDQ#EH#UHVL]HG#E\#GUDJJLQJ#WKH#
FRUQHUV/#RU#PRYHG#E\#GUDJJLQJ#WKH#WLWOH#EDU1

Figure 3-8.   Monitor Window

3.8.1 Opening the Monitor Window

7KHUH#DUH#WZR#ZD\V#WR#RSHQ#WKH#PRQLWRU#ZLQGRZ=

� ,Q#WKH#PDLQ#ZLQGRZ/#FKRRVH#0RQLWRU#IURP#WKH#'LVSOD\#PHQX1

� 3XVK#WKH#/('#SXVK#EXWWRQ#RQ#WKH#IURQW#SDQHO#RI#WKH#,408433#PRGXOH1
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OPERATION

Polarization Controller 3-13

([LWLQJ#WKH#$SSOLFDWLRQ#6RIWZDUH

3.8.2 Closing the Monitor Window

7KHUH#DUH#WZR#ZD\V#WR#FORVH#WKH#PRQLWRU#ZLQGRZ#DQG#UHWXUQ#WR#WKH#PDLQ#
ZLQGRZ=

� 'RXEOH0FOLFN#DQ\ZKHUH#LQ#WKH#PRQLWRU#ZLQGRZ1

� 3XVK#WKH#/('#SXVK#EXWWRQ#RQ#WKH#IURQW#SDQHO#RI#WKH#,408433#PRGXOH1

1RWH= 7KH#IXQFWLRQ#EXWWRQV#FDQ#EH#DFFHVVHG#ZKLOH#LQ#PRQLWRU#ZLQGRZ#PRGH#E\#
SRVLWLRQLQJ#WKH#FXUVRU#LQVLGH#WKH#PRQLWRU#ZLQGRZ#DQG#FOLFNLQJ#WKH#ULJKW#
PRXVH#EXWWRQ1#7KH#IXQFWLRQ#EXWWRQV#ZLOO#DSSHDU#WR#WKH#OHIW#RI#WKH#PRQLWRU#
ZLQGRZ1

3.9 Exiting the Application Software

7KH#DSSOLFDWLRQ#VRIWZDUH#FDQ#EH#FORVHG#HLWKHU#IURP#WKH#PDLQ#ZLQGRZ#RU#IURP#
WKH#PRQLWRU#ZLQGRZ1

3.9.1 From the Main Window

7KHUH#DUH#WZR#ZD\V#WR#H[LW#WKH#DSSOLFDWLRQ#VRIWZDUH#IURP#WKH#PDLQ#ZLQGRZ=#

� &KRRVH#([LW#IURP#WKH#)LOH#PHQX1

� &OLFN#HLWKHU#RI#WKH#WZR#DFWLYH#EXWWRQV#LQ#WKH#XSSHU#ULJKW#FRUQHU#RI#WKH#ZLQGRZ1

3.9.2 From the Monitor Window

� &KRRVH#([LW#IURP#WKH#)LOH#PHQX1

� &OLFN#LQ#WKH#;#LFRQ#LQ#WKH#XSSHU#ULJKW#FRUQHU#RI#WKH#ZLQGRZ1
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MAINTENANCE AND TROUBLESHOOTING

Polarization Controller 4-1

0DLQWHQDQFH

4 MAINTENANCE AND TROUBLESHOOTING

4.1 Maintenance

7KHUH#DUH#QR#XVHU0VHUYLFHDEOH#FRPSRQHQWV#LQ#WKH#,408433/#QRWZLWKVWDQGLQJ#WKH#
SURFHGXUH#GHVFULEHG#LQ#WKLV#VHFWLRQ1#7KH#PRGXOH#KDV#EHHQ#GHVLJQHG#WR#UHTXLUH#
PLQLPXP#PDLQWHQDQFH#DQG#WR#SURYLGH#UHOLDEOH#RSHUDWLRQ#IRU#PDQ\#\HDUV#WR#
FRPH1

7KH#ILEHU#HQGV#PXVW#EH#NHSW#FOHDQ#DW#DOO#WLPHV/#DV#H[SODLQHG#LQ#6HFWLRQ 517/#
2SWLFDO#&RQQHFWLRQV/#WR#HQVXUH#RSWLPXP#SHUIRUPDQFH1

+RZHYHU/#WKH#SRUWV#VKRXOG#EH#FOHDQHG#RFFDVLRQDOO\#WR#HQVXUH#PLQLPXP#LQVHUWLRQ#
ORVV1

IMPORTANT 

:KHQ#WKH#PRGXOH#LV#QRW#EHLQJ#XVHG/#WKH#SURWHFWLYH#FDSV#VKRXOG#EH#ILWWHG#RYHU#
WKH#SRUWV1

#7R#FOHDQ#WKH#FRQQHFWRU#SRUWV#RI#WKH#SRODUL]DWLRQ#FRQWUROOHU/

41 5HPRYH#WKH#SURWHFWLYH#FDSV1#

51 *HQWO\#ZLSH#WKH#SRUWV#ZLWK#D#OLQW0IUHH#VZDE#GLSSHG#LQ#LVRSURS\O#DOFRKRO1#

61 'U\#XVLQJ#FOHDQ#FRPSUHVVHG#DLU1#
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MAINTENANCE AND TROUBLESHOOTING

4-2 IQ-5100

7URXEOHVKRRWLQJ

4.2 Troubleshooting

,Q#DOO#FDVHV/#LI#SUREOHP#SHUVLVWV#DIWHU#SHUIRUPLQJ#UHFRPPHQGHG#DFWLRQ/#FDOO#
(;)21

Problem Probable Cause Recommended Actions

/('#SXVK#EXWWRQ#GRHV#
QRW#LOOXPLQDWH1

3RZHU#QRW#211
&KHFN#$&#SRZHU#FRUG#DQG#
SRZHU#21#WKH#,40536#DQG#
,405391

0RGXOH#LV#QRW#SURSHUO\#LQVHUWHG1
3RZHU#2))#WKH#,40536#DQG#
,40539/#UHPRYH#DQG#UHLQVHUW#
WKH#PRGXOH1

&RPSXWHU#LV#ORFNHG#XS1 5HVWDUW#WKH#,405361

/('#LV#EXUQW1 5HIHU#WR#,40533#PDQXDO#WR#
ORFDWH#DQG#YHULI\#IXVH1

3XVKLQJ#WKH#/('#SXVK#
EXWWRQ#GRHV#QRW#RSHQ#
WKH#PDLQ#ZLQGRZ1

&RPSXWHU#LV#ORFNHG#XS1 5HVWDUW#WKH#,405361

Table 4-1.   Problems, Causes, and Recommended Actions
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TECHNICAL SPECIFICATIONS

Polarization Controller 5-1

5 TECHNICAL SPECIFICATIONS

Optical a

D1 DW#58# �&#DQG#4883#QP1

Model IQ-5101 IQ-5102

6SHFWUDO#5DQJHE#+QP,

E1 5DQJH#IRU#3'/#PHDVXUHPHQW#RQO\#+QRW#UDQJH#IRU#VSHFLILFDWLRQV,1

4533#WR#4968 4533#WR#4968

3RODUL]DWLRQ#'HSHQGHQW#
/RVV#+G%,

7\SLFDO
0D[LPXP

<315
<318

<315
<318

3RODUL]DWLRQ#([WLQFWLRQ#
5DWLR#+G%, ≥56 ≥56

,QVHUWLRQ#/RVV#+G%,
0LQLPXPF

7\SLFDOG

0D[LPXPH

F1 ([FOXGLQJ#FRQQHFWRUV#HIIHFWV#DQG#3RODUL]DWLRQ#'HSHQGHQW#/RVV#+3'/,1
G1 ,QFOXGLQJ#FRQQHFWRUV#HIIHFWV#RQO\#+W\SLFDO#,QVHUWLRQ#/RVV,1
H1 ,QFOXGLQJ#FRQQHFWRUV#HIIHFWV#RQO\#+PD[LPXP#,QVHUWLRQ#/RVV,1

415
419
515

415
419
515

5HWXUQ#/RVV#+G%,
7\SLFDO
0D[LPXP

>88
>83

>88
>83

5HVSRQVH#7LPHI

+W\SLFDO,#+PV,
5LVH#7LPH

PLQ=
PD[=

)DOO#7LPH
PLQ=
PD[=

I1 0HDVXUHPHQWV#DUH#PDGH#EHWZHHQ#3#DQG#<3(#RI#WKH#WUDQVPLWWHG#RXWSXW#DV#RQH#FHOO#LV#
PRGXODWHG#EHWZHHQ#3#DQG#õ#ZDYH#DW#4883 QP1#7KLV#VSHFLILFDWLRQ#LV#QRW#JXDUDQWHHG#DQG#LV#
VSHFLILHG#RQO\#IRU#\RXU#LQIRUPDWLRQ1

48
68

433
533

48
68

433
533

Table 5-1.   Optical Specifications
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TECHNICAL SPECIFICATIONS

5-2 IQ-5100

6SHFLILFDWLRQV#DUH#VXEMHFW#WR#FKDQJH#ZLWKRXW#QRWLFH1

Mechanical

Model IQ-5101 IQ-5102

'LPHQVLRQV
:LGWK
+HLJKW
'HSWK

418#LQ1 /61;#FP
71:8#LQ1 /4513#FP
4316#LQ1 /5915#FP

418#LQ1 /61;#FP
71:8#LQ1 /4513#FP
4316#LQ1 /5915#FP

:HLJKW 4158#OEV1 /3189#NJ 4193#OEV1/31:5#NJ

Table 5-2.   Mechanical Specifications

Operating environment

2SHUDWLQJ#7HPSHUDWXUH 65#WR#453# �)/3#WR#.83# �&
5HODWLYH#+XPLGLW\ 3#0#<8(#+QRQ0FRQGHQVLQJ,

Table 5-3.   Operating Environment
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WARRANTY

Polarization Controller 6-1

*HQHUDO#,QIRUPDWLRQ

6 WARRANTY

6.1 General Information

(;)2#(OHFWUR02SWLFDO#(QJLQHHULQJ/#,QF1#+(;)2,#ZDUUDQWV#WKLV#HTXLSPHQW#DJDLQVW#
GHIHFWV#LQ#PDWHULDO#DQG#ZRUNPDQVKLS#IRU#D#SHULRG#RI#WZR#\HDUV#IURP#WKH#GDWH#RI#
RULJLQDO#VKLSPHQW1#(;)2#DOVR#ZDUUDQWV#WKDW#WKLV#HTXLSPHQW#ZLOO#PHHW#DSSOLFDEOH#
VSHFLILFDWLRQV#XQGHU#QRUPDO#XVH1

'XULQJ#WKH#ZDUUDQW\#SHULRG/#(;)2#ZLOO/#DW#LWV#GLVFUHWLRQ/#UHSDLU/#UHSODFH/#RU#LVVXH#
FUHGLW#IRU#DQ\#GHIHFWLYH#SURGXFW1#7KLV#ZDUUDQW\#DOVR#FRYHUV#UHFDOLEUDWLRQ#GXULQJ#
WZR#\HDUV#LI#WKH#HTXLSPHQW#LV#UHSDLUHG#RU#LI#WKH#RULJLQDO#FDOLEUDWLRQ#LV#HUURQHRXV1

IMPORTANT

7KH#ZDUUDQW\#FDQ#EHFRPH#QXOO#DQG#YRLG#LI

� WKH#HTXLSPHQW#KDV#EHHQ#WDPSHUHG#ZLWK/#UHSDLUHG/#RU#ZRUNHG#XSRQ#E\#
XQDXWKRUL]HG#LQGLYLGXDOV#RU#QRQ0(;)2#SHUVRQQHO/

� WKH#ZDUUDQW\#VWLFNHU#KDV#EHHQ#UHPRYHG/

� FDVH#VFUHZV/#RWKHU#WKDQ#WKRVH#VSHFLILHG#LQ#WKLV#PDQXDO/#KDYH#EHHQ#
UHPRYHG/

� WKH#FDVH#KDV#EHHQ#RSHQHG/#RWKHU#WKDQ#DV#H[SODLQHG#LQ#WKLV#PDQXDO/

� WKH#HTXLSPHQW#VHULDO#QXPEHU#KDV#EHHQ#DOWHUHG/#HUDVHG/#RU#UHPRYHG/

� WKH#HTXLSPHQW#KDV#EHHQ#PLVXVHG/#QHJOHFWHG/#RU#GDPDJHG#E\#DFFLGHQW1

7+,6#:$55$17<#,6#,1#/,(8#2)#$//#27+(5#:$55$17,(6#(;35(66('/#,03/,('#
25#67$78725</#,1&/8',1*/#%87#127#/,0,7('#72/#7+(#,03/,('#:$55$17,(6#
2)#0(5&+$17$%,/,7<#$1'#),71(66#)25#$#3$57,&8/$5#385326(1#,1#12#
(9(17#6+$//#(;)2#%(#/,$%/(#)25#63(&,$//#,1&,'(17$//#25#
&216(48(17,$/#'$0$*(61

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



WARRANTY

6-2 IQ-5100

/LDELOLW\

6.2 Liability

(;)2#VKDOO#QRW#EH#OLDEOH#IRU#GDPDJHV#UHVXOWLQJ#IURP#WKH#XVH#RI#WKH#SXUFKDVHG#
SURGXFW/#QRU#VKDOO#EH#UHVSRQVLEOH#IRU#DQ\#IDLOXUH#LQ#WKH#SHUIRUPDQFH#RI#RWKHU#
LWHPV#WR#ZKLFK#WKH#SXUFKDVHG#SURGXFW#LV#FRQQHFWHG#RU#WKH#RSHUDWLRQ#RI#DQ\#
V\VWHP#RI#ZKLFK#WKH#SXUFKDVHG#SURGXFW#PD\#EH#D#SDUW1

6.3 Exclusions

(;)2#UHVHUYHV#WKH#ULJKW#WR#PDNH#FKDQJHV#LQ#WKH#GHVLJQ#RU#FRQVWUXFWLRQ#RI#DQ\#RI#
LWV#SURGXFWV#DW#DQ\#WLPH#ZLWKRXW#LQFXUULQJ#DQ\#REOLJDWLRQ#WR#PDNH#FKDQJHV#
ZKDWVRHYHU#RQ#XQLWV#SXUFKDVHG1#$FFHVVRULHV/#LQFOXGLQJ#EXW#QRW#OLPLWHG#WR#IXVHV/#
SLORW#ODPSV#DQG#EDWWHULHV#XVHG#ZLWK#(;)2·V#SURGXFWV#DUH#QRW#FRYHUHG#E\#WKLV#
ZDUUDQW\1

6.4 Certification

(;)2#FHUWLILHV#WKDW#WKLV#HTXLSPHQW#PHW#LWV#SXEOLVKHG#VSHFLILFDWLRQV#DW#WKH#WLPH#RI#
VKLSPHQW#IURP#WKH#IDFWRU\1

6.5 Service and Repairs

7R#REWDLQ#VHUYLFH#RU#UHSDLU#IRU#DQ\#HTXLSPHQW/#IROORZ#WKH#SURFHGXUH#EHORZ1

41 &DOO#(;)2#&XVWRPHU#6HUYLFH#*URXS1#6XSSRUW#SHUVRQQHO#ZLOO#GHWHUPLQH#LI#WKH#
HTXLSPHQW#UHTXLUHV#VHUYLFH/#UHSDLU/#RU#FDOLEUDWLRQ1

51 ,I#WKH#HTXLSPHQW#PXVW#EH#UHWXUQHG#WR#(;)2#RU#DQ#DXWKRUL]HG#VHUYLFH#FHQWHU/#
VXSSRUW#SHUVRQQHO#ZLOO#LVVXH#D#5HWXUQ#0HUFKDQGLVH#$XWKRUL]DWLRQ#+50$,#DQG#
DQ#DGGUHVV#IRU#UHWXUQ1

61 ,I#WKH#XQLW#KDV#DQ#LQWHUQDO#VWRUDJH#GHYLFH/#GR#D#EDFNXS#RI#\RXU#GDWD#EHIRUH#
VHQGLQJ#WKH#XQLW#IRU#UHSDLUV1

71 3DFN#WKH#HTXLSPHQW#LQ#LWV#RULJLQDO#VKLSSLQJ#PDWHULDO1#%H#VXUH#WR#LQFOXGH#D#
VWDWHPHQW#RU#UHSRUW#IXOO\#GHWDLOLQJ#WKH#GHIHFW#DQG#WKH#FRQGLWLRQV#XQGHU#ZKLFK#
LW#ZDV#REVHUYHG1
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Polarization Controller 6-3

6HUYLFH#DQG#5HSDLUV

IMPORTANT

1HYHU#VHQG#DQ\#XQLW#RU#DFFHVVRU\#EDFN#WR#(;)2#ZLWKRXW#D#5HWXUQ#
0HUFKDQGLVH#$XWKRUL]DWLRQ#+50$,1

81 5HWXUQ#WKH#HTXLSPHQW/#SUHSDLG/#WR#WKH#DGGUHVV#JLYHQ#E\#WKH#VXSSRUW#
SHUVRQQHO1#%H#VXUH#WR#ZULWH#WKH#50$#RQ#WKH#VKLSSLQJ#VOLS1#(;)2#ZLOO#UHIXVH#
DQG#UHWXUQ#DQ\#SDFNDJH#ZKLFK#GRHV#QRW#EHDU#DQ#50$1

1RWH= $#WHVW#VHWXS#IHH#ZLOO#DSSO\#WR#DQ\#UHWXUQHG#XQLW#ZKLFK/#DIWHU#WHVW/#LV#IRXQG#WR#
PHHW#WKH#DSSOLFDEOH#VSHFLILFDWLRQV1

$IWHU#UHSDLU/#WKH#HTXLSPHQW#ZLOO#EH#UHWXUQHG#ZLWK#D#UHSDLU#UHSRUW1#,I#WKH#
HTXLSPHQW#LV#QRW#XQGHU#ZDUUDQW\/#WKH#FXVWRPHU#ZLOO#EH#LQYRLFHG#IRU#WKH#FRVW#
DSSHDULQJ#RQ#WKLV#UHSRUW1#5HWXUQ0WR0FXVWRPHU#VKLSSLQJ#FRVWV#ZLOO#EH#SDLG#E\#(;)2#
IRU#HTXLSPHQW#XQGHU#ZDUUDQW\1#6KLSSLQJ#LQVXUDQFH#LV#DW#WKH#FXVWRPHU·V#H[SHQVH1
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POLARIZATION  - PRINCIPLES AND APPLICATIONS

Polarization Controller A-1

,QWURGXFWLRQ

APPENDIX A – POLARIZATION  - PRINCIPLES AND APPLICATIONS

Introduction

7KH#FRQWLQXRXV#GHPDQG#IRU#IDVWHU#DQG#ODUJHU#FDSDFLW\#LQ#WHOHFRPPXQLFDWLRQ#
V\VWHPV#KDV#LQFUHDVHG#WKH#QHHG#RI#ILEHU#RSWLFV1#+RZHYHU/#ZLWK#ILEHU0RSWLF#
QHWZRUN#FDSDFLW\#EHLQJ#IXUWKHU#LQFUHDVHG/#QHZ#OLPLWDWLRQV#KDYH#EHHQ#LGHQWLILHG1#
3UREOHPV#VXFK#DV#DWWHQXDWLRQ#DQG#GLVSHUVLRQ#DUH#QRZ#ZHOO#XQGHUVWRRG#DQG#
XQGHU#FRQWURO1#3RODUL]DWLRQ#HIIHFWV#LQ#RSWLFDO#ILEHUV#VXFK#DV#SRODUL]DWLRQ#
GHSHQGHQW#ORVV#+3'/,#DQG#SRODUL]DWLRQ#PRGH#GLVSHUVLRQ#+30',#DUH#SUHVHQWO\#WKH#
PRVW#LQWHUHVWLQJ#FKDOOHQJHV#WR#WKH#FRQWLQXRXV#LPSURYHPHQW#RI#ILEHU0RSWLF#
QHWZRUN#FDSDFLW\1

3'/#LV#WKH#WRWDO#DWWHQXDWLRQ#+ORVV#LQ#G%,#SURYLGHG#E\#D#GHYLFH#FRQVLGHULQJ#DOO#WKH#
SRODUL]DWLRQ#VWDWHV#RI#WKH#LQSXW#VLJQDO1#30'#LV#D#VWDWLVWLFDO#SKHQRPHQRQ#E\#ZKLFK#
WKH#WZR#SULQFLSDO#VWDWHV#RI#SRODUL]DWLRQ#RI#DQ#LQSXW#VLJQDO#ZLOO#VXIIHU#D#GHOD\#
FDXVHG#E\#D#GHYLFH#VXFK#DV#D#OHQJWK#RI#ILEHU#RU#FDEOH#LQ#WKH#ILHOG1#3'/#DQG#30'#
FDQ#EH#EHVW#XQGHUVWRRG#LI#SRODUL]DWLRQ#LV#ZHOO#XQGHUVWRRG1

Polarization Concept

/LJKW#LV#FRPSRVHG#RI#D#PDJQHWLF#ILHOG#DQG#DQ#HOHFWULF#ILHOG#RUWKRJRQDOO\#
+SHUSHQGLFXODU#WR#HDFK#RWKHU,#SURSDJDWLQJ#LQ#D#GLUHFWLRQ#FDOOHG#WKH#D[LV#RI#
SURSDJDWLRQ1#:H#ZLOO#FRQFHQWUDWH#RQO\#RQ#WKH#HOHFWULF#ILHOG/#DQG#ZLOO#DVVXPH#WKDW#
WKLV#EHDP#RI#OLJKW#RU#OLJKWZDYH#SURSDJDWHV#LQ#D#JODVV#PHGLXP#VXFK#DV#DQ#RSWLFDO#
ILEHU1

/LJKW#SURSHUWLHV#VXFK#DV#SRODUL]DWLRQ#DUH#LQIOXHQFHG#E\#WKH#PHGLXP#LQ#ZKLFK#
OLJKW#SURSDJDWHV1#7KHUH#DUH#GLIIHUHQW#VWDWHV#RI#SRODUL]DWLRQ#GHILQHG#E\#WKH#HOHFWULF#
ILHOG#LQIOXHQFHG#E\#WKH#JHRPHWULFDO#EHKDYLRU#RI#WKH#LQGH[#RI#UHIUDFWLRQ#RI#WKH#
PHGLXP#LQ#ZKLFK#WKH#HOHFWULF#ILHOG#SURSDJDWHV1

)LJXUH $04#LOOXVWUDWHV#WKH#OLJKWZDYH#ZLWK#LWV#HOHFWULF#ILHOG#YHFWRU#SURSDJDWLQJ#LQ#WKH#
\0]#DQG#[0]#SODQHV1
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POLARIZATION  - PRINCIPLES AND APPLICATIONS

A-2 IQ-5100

3RODUL]DWLRQ#&RQFHSW

Figure A-1.   Representation of Y-Z and X-Z Plane Waves

7KH#ZDYH#FDQ#DOVR#VLPXOWDQHRXVO\#SURSDJDWH#LQ#ERWK#SODQHV#DV#LOOXVWUDWHG#LQ#
)LJXUH $051

Figure A-2.   Representation of Simultaneous Y-Z and X-Z Plane Waves

7KHVH#ZDYHV#DUH#DOVR#FDOOHG#SODQH#ZDYHV#DV#WKH\#SURSDJDWH#LQ#D#SODQH#+[0]#DQG#\0
]#SODQHV,1#:KHQ#WKH#ZDYH#KDV#LWV#HOHFWULF#ILHOG#YHFWRU#LQ#DQ\#UDQGRP#RULHQWDWLRQ#
DURXQG#WKH#]0D[LV#DQG#DW#WKH#VDPH#WLPH#VKRZV#DOO#WKH#SRVVLEOH#RULHQWDWLRQV#+VXFK#
DV#VKRZQ#LQ#)LJXUH $06#EHORZ,/#WKLV#ZDYH#LV#VDLG#WR#EH#XQSRODUL]HG1

Figure A-3.   Representation of Unpolarized Wave

7KH#OLJKWZDYH#LV#VDLG#WR#EH#SRODUL]HG#ZKHQ#LWV#HOHFWULF#ILHOG#YHFWRU#LV#RULHQWHG#DW#D#
FHUWDLQ#DQJOH#DURXQG#WKH#SURSDJDWLQJ#]0D[LV1#7KH#HOHFWULF#ILHOG#YHFWRU#RI#WKH#ZDYH#
PD\#EH#GHILQHG#LQ#WKH#[0]#SODQH#RQO\/#DQG#WKH#ZDYH#ZRXOG#EH#VDLG#WR#EH#
KRUL]RQWDOO\#OLQHDUO\#SRODUL]HG#EHFDXVH#ORRNLQJ#WKRXJK#WKH#]0D[LV/#LWV#YHFWRU#LV#
PRYLQJ#EDFN#DQG#IRUWK#LQ#WKH#KRUL]RQWDO#SODQH#DQG#LV#OLQHDU#+PRYLQJ#DORQJ#D#
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POLARIZATION  - PRINCIPLES AND APPLICATIONS

Polarization Controller A-3

3RODUL]DWLRQ#&RQFHSW

VWUDLJKW#OLQH,1#7KLV#FDVH#LV#LOOXVWUDWHG#RQ#WKH#ULJKW#VLGH#RI#)LJXUH $041#7KH#ZDYH#FDQ#
DOVR#SURSDJDWH#YHUWLFDOO\#LQ#WKH#\0]#SODQH#+DV#VKRZQ#RQ#WKH#OHIW#VLGH#RI#)LJXUH $04,#
DQG#ZRXOG#EH#VDLG#WR#EH#YHUWLFDOO\#DQG#OLQHDUO\#SRODUL]HG1#1RZ#WKH#ZDYH#FDQ#EH#
GHILQHG#DV#WKH#SURGXFW#RI#[0]#DQG#\0]#SODQH#ZDYHV/#VXFK#DV#WKH#RQHV#VKRZQ#LQ#
)LJXUH $071#7KH#UHVXOWLQJ#ZDYH#ZRXOG#WKHQ#SURSDJDWH#DW#D#FHUWDLQ#DQJOH#VXFK#DV#
78�#RU#DQ\#RWKHU#DQJOH1#7KLV#SURGXFW#LV#D#YHFWRULDO#SURGXFW#DQG#QRW#D#VLPSOH#
DULWKPHWLF#SURGXFW#VXFK#DV#VKRZQ#LQ#)LJXUH $08#EHORZ1

Figure A-4.   Representation of a -45° Angle Polarized Wave 

Figure A-5.   Various Representations of a Vectorial Product

,I#WKH#[0]#SODQH#ZDYH#LV#QRZ#SURSDJDWLQJ#LQ#WKH#+0,[0]#SODQH/#WKH#ZDYH#LV#VDLG#WR#
EH#.78�#DQJOH#SRODUL]HG#+ORRNLQJ#IURP#WKH#HQG#RI#WKH#DUURZ#RI#WKH#]0D[LV/#DV#
VKRZQ#LQ#WKH#ILJXUHV,1#,WV#UHVXOWLQJ#YHFWRU#ZLOO#EH#URWDWHG#<3�#FORFNZLVH#IURP#WKH#
RQH#VKRZQ#LQ#)LJXUH $071

:KHQ#RQH#RI#WKH#ZDYHV#SURSDJDWLQJ#LQ#WKH#[0]#SODQH#LV#<3�#RXW#RI#SKDVH#IURP#WKH#
ZDYH#SURSDJDWLQJ#LQ#WKH#\0]#SODQH/#WKH#UHVXOWLQJ#ZDYH#HOHFWULF#YHFWRU#LV#FLUFXODUO\#
SRODUL]HG1#7KH#VHQVH#RI#WKLV#FLUFXODU#SRODUL]DWLRQ/#HLWKHU#FORFNZLVH#RU#
FRXQWHUFORFNZLVH/#GHSHQGV#RQ#WKH#UHODWLYH#SKDVH#VKLIW#EHWZHHQ#WKH#WZR#ZDYHV1#
7KH#UHVXOWLQJ#ZDYH#LV#FRXQWHUFORFNZLVH#FLUFXODUO\#SRODUL]HG#ZKHQ#WKH#UHODWLYH#
SKDVH#VKLIW#LV#.<3�#+[0]#SODQH#ZDYH#LQ#IURQW#RI#WKH#\0]#SODQH#ZDYH#E\#.<3�,#DV#
VKRZQ#LQ#)LJXUH $09/#DQG#FORFNZLVH#FLUFXODUO\#SRODUL]HG#ZKHQ#WKH#UHODWLYH#SKDVH#
VKLIW#LV#0<3�#+[0]#SODQH#ZDYH#UHWDUGHG#IURP#WKH#\0]#SODQH#ZDYH#E\#0<3�,1
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POLARIZATION  - PRINCIPLES AND APPLICATIONS

A-4 IQ-5100

%LUHIULQJHQFH

Figure A-6.   Representation of a Counterclockwise Circularly Polarized Wave

&LUFXODU#SRODUL]DWLRQ#FDQ#DOVR#EH#UHSUHVHQWHG#ZLWK#ULJKW0KDQG#DQG#OHIW0KDQG#
RULHQWDWLRQ#ZLWK#WKH#WKXPE#UHSUHVHQWLQJ#WKH#]0D[LV#GLUHFWLRQ1#,Q#WKH#PRUH#JHQHUDO#
FDVH#RI#DQ#DUELWUDU\/#QRQ]HUR#UHODWLYH#SKDVH#VKLIW#EHWZHHQ#WKH#[0]#DQG#\0]#SODQH#
ZDYHV/#WKH#UHVXOWLQJ#ZDYH#ZLOO#EH#HOOLSWLFDOO\#SRODUL]HG#GHSHQGLQJ#RQ#WKH#DPRXQW#
RI#SKDVH#VKLIW#EHWZHHQ#WKH#[0]#DQG#\0]#SODQH#ZDYHV1

Birefringence

:KHQ#WKH#LQGH[#RI#UHIUDFWLRQ#RI#D#PDWHULDO#LV#XQLIRUPO\#GLVWULEXWHG#LQVLGH#WKH#
PDWHULDO/#WKH#PDWHULDO#LV#VDLG#WR#EH#RSWLFDOO\#LVRWURSLF1#/LTXLGV#DQG#DPRUSKRXV#
VROLGV/#VXFK#DV#JODVV#DQG#FU\VWDOOLQH#VROLGV#KDYLQJ#FXELF#V\PPHWU\/#DUH#RSWLFDOO\#
LVRWURSLF1#0DQ\#RWKHU#PDWHULDOV#DUH#QRW#RSWLFDOO\#LVRWURSLF#DQG#DUH#WKXV#FDOOHG#
DQLVRWURSLF1#0LFD/#FU\VWDOOLQH#JUDSKLWH/#FDOFLWH/#DQG#RSWLFDO#ILEHU#DUH#DQLVRWURSLF1#
7KHLU#LQGH[#RI#UHIUDFWLRQ#LV#GLIIHUHQW#LQ#RQH#SUHIHUUHG#SODQH#+RSWLFDO#SODQH,#WKDQ#
LQ#DQ\#RWKHU#SDUWLFXODU#GLUHFWLRQ1#,Q#WKLV#FDVH/#WKHVH#PDWHULDOV#KDYH#WZR#LQGLFHV#RI#
UHIUDFWLRQ#DQG#DUH#GRXEO\#UHIUDFWLYH#RU#FDOOHG#ELUHIULQJHQW1#2QH#LQGH[#LV#
DVVRFLDWHG#ZLWK#WKH#RUGLQDU\#EHDP#RU#UD\#+IROORZLQJ#WKH#QRUPDO#6QHOO#ODZ#RI#
UHIUDFWLRQ,#DQG#LV#FDOOHG#QR/#ZKLOH#WKH#RWKHU#LV#OLQNHG#WR#WKH#H[WUDRUGLQDU\#EHDP#
RU#UD\#+QRW#IROORZLQJ#WKH#QRUPDO#6QHOO#ODZ#RI#UHIUDFWLRQ,#DQG#LV#FDOOHG#QH#+VHH#
)LJXUH $0:,1

Figure A-7.   Representation of Double Refraction or Birefringence
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POLARIZATION  - PRINCIPLES AND APPLICATIONS

Polarization Controller A-5

3RODUL]DWLRQ#6WDWHV

'HSHQGLQJ#RQ#WKHLU#UHVSHFWLYH#YDOXHV/#DQG#FRQVHTXHQWO\#GHSHQGLQJ#LI#WKH#ZDYHV#
DUH#WUDYHOLQJ#DW#VORZHU#RU#IDVWHU#YHORFLWLHV#FRPSDUHG#WR#RQH#DQRWKHU/#WKH#RSWLFDO#
D[LV#FRUUHVSRQGLQJ#WR#RQH#LQGH[#RI#UHIUDFWLRQ#ZLOO#EH#VDLG#WR#EH#HLWKHU#D#IDVW#RU#
VORZ#D[LV1#7DEOH :14#JLYHV#H[DPSOHV#RI#VRPH#FU\VWDOV#ZLWK#WKHLU#UHVSHFWLYH#QH#DQG#
QR#ZLWK#WKH#H0D[LV#GHILQHG#DV#D#IDVW#+0#VLJQ,#RU#VORZ#+.#VLJQ,#D[LV#GHSHQGLQJ#RQ#
WKH#VLJQ#RI#WKH#QH0QR#GLIIHUHQFH1

Polarization States

$V#VKRZQ#SUHYLRXVO\/#WKH#HOHFWULF#ILHOG#ZDYH#FDQ#EH#UHSUHVHQWHG#LQ#WKH#&DUWHVLDQ#
SODQH#+[/#\/#],#E\#WKH#IROORZLQJ#H[SUHVVLRQV#+IRU#WKH#[0]#SODQH#ZDYH#SURSDJDWLQJ#LQ#
WLPH#DORQJ#WKH#]0D[LV#EXW#YDU\LQJ#LQ#DPSOLWXGH#LQ#WKH#[0D[LV,=

Equation A-1

:KHUH#([#LV#WKH#HOHFWULF#ILHOG#RI#WKH#ZDYH#YHFWRU/#([#LWV#DPSOLWXGH/#ω#LWV#DQJXODU#
IUHTXHQF\#GHILQHG#DV#5πY2λ#+Y#EHLQJ#WKH#VSHHG#RI#OLJKW#LQ#WKH#PDWHULDO/#ZLWK#Y#
GHILQHG#DV#F2Q/#ZKHUH#F#LV#WKH#VSHHG#RI#OLJKW#DQG#Q#WKH#LQGH[#RI#UHIUDFWLRQ#DQG#λ#
WKH#ZDYHOHQJWK,1#:KHUH#W#LV#WKH#WLPH#VSDQ/#N#WKH#SURSDJDWLRQ#FRQVWDQW#LQ#WKH#]#
GLUHFWLRQ#RI#SURSDJDWLRQ#DQG#ϕ#WKH#SKDVH#RI#WKH#ZDYH1#(TXDWLRQ#+4,#GHVFULEHV#

Crystal Formula no ne ne-no e-axis

,FH +52 41639 4163: .31334 VORZ

4XDUW] 6L25 41877 41886 .3133< VORZ

:XU]LWH =Q6 51689 516:; .31355 VORZ

&DOFLWH &D&26 4198;6 417;97 0314:4<# IDVW

'RORPLWH &D210J215&25 419;4 41833 0314;4 IDVW

6LGHULWH )H21&25 41;:8 41968 031573 IDVW

Table A-1.   Principal Indices of Refraction of Doubly Refracting Crystals (589 nm)

z t,( ) Exsin ωt kz ϕ+ +( )=
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POLARIZATION  - PRINCIPLES AND APPLICATIONS

A-6 IQ-5100

3RODUL]DWLRQ#6WDWHV

SHUIHFWO\#WKH#ZDYH#VKRZQ#LQ#)LJXUH :141#,Q#WKH#FDVH#RI#)LJXUH :15/#ZKHUH#ZH#KDYH#
WZR#RUWKRJRQDO#ZDYHV/#HDFK#RQH#DQG#WKH#UHVXOWDQW#ZDYH#ZRXOG#EH#GHVFULEHG#E\#
WKH#IROORZLQJ#H[SUHVVLRQV=

Equation A-2

Equation A-3

Equation A-4

$V#ZH#KDYH#VHHQ/#WKH#UHVXOWLQJ#ZDYH#LV#WKH#YHFWRULDO#SURGXFW#RI#RWKHU#ZDYHV#
+KHUH#WZR#RUWKRJRQDO#ZDYHV,1#7KH#IROORZLQJ#H[SUHVVLRQ#ZRXOG#GHVFULEH#WKLV#
YHFWRULDO#SURGXFW/#DVVXPLQJ#WKDW#WKH#\0]#ZDYH#ZLOO#VXIIHU#WKH#SKDVH#GHOD\#
EHWZHHQ#ERWK#WKH#[0]#DQG#\0]#ZDYHV=

Equation A-5

+HUH#ZH#REYLRXVO\#DVVXPH#WKDW#WKH#LQGH[#RI#UHIUDFWLRQ#LV#WKH#VDPH#IRU#ERWK#WKH#[0
]#DQG#\0]#SODQHV1#,I#WKH#LQGH[#LV#GLIIHUHQW#IRU#HDFK#SODQH#VXFK#DV#LQ#XQLD[LDO#
FU\VWDOV#RU#LQ#RSWLFDO#ILEHU/#WKHQ#RQH#ZDYH#ZLOO#EH#UHWDUGHG#DV#FRPSDUHG#WR#WKH#
RWKHU1#$V#LQ#WKH#FDVH#RI#(0#DQG#20ZDYHV#ZH#KDYH#SUHYLRXVO\#VHHQ1#7KH#ZDYH#FDQ#
DOVR#VXIIHU#DEVRUSWLRQ/#DQG#LWV#SURSDJDWLQJ#FRQVWDQW#ZLOO#EH#GLIIHUHQW#IRU#RQH#
ZDYH#DV#FRPSDUHG#WR#WKH#RWKHU1

1RZ/#WKH#ZDYHV#FDQ#DOVR#EH#UHSUHVHQWHG#LQ#RWKHU#ZD\V#VXFK#DV#XVLQJ#-RQHV#
YHFWRULDO#UHSUHVHQWDWLRQ1#$VVXPLQJ#ERWK#ZDYHV#WR#EH#LQ#SKDVH#DQG#RUWKRJRQDO/#
WKHQ#WKH#-RQHV#YHFWRU#ZLOO#EH#WKH#IROORZLQJ=

Equation A-6

z t,( ) Exsin ωt kz ϕx+ +( )=

z t,( ) Exsin ωt kz ϕy+ +( )=

Exy z t( , ) Ex z t,( ) Ey z t,( )+=

Exy z t( , ) Ex( )2
Ey( )2

+( )
1 2⁄

ωt kz ϕxy+ +( )sin=

Jones Vector
Exe

iϕx

Eye
iϕy

=
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POLARIZATION  - PRINCIPLES AND APPLICATIONS

Polarization Controller A-7

'HJUHH#RI#3RODUL]DWLRQ

:H#FDQ#DOVR#XVH#WKH#-RQHV#YHFWRU#DV#WKUHH#QXPEHUV/#([/#(\/#DQG#ϕ[\#WR#GHVFULEH#
DQ\#SRODUL]DWLRQ#VWDWH#RI#D#ZDYH#GHILQHG#LQ#WKH#&DUWHVLDQ#SODQH#E\#XVLQJ#WKH#[0]#
DQG#\0]#ZDYHV#DQG#WKH#SKDVH#GLIIHUHQFH#RU#VKLIW#EHWZHHQ#WKH#WZR#[0]#DQG#\0]#
ZDYHV1#)RU#H[DPSOH/#WKH#ZDYH#GHVFULEHG#LQ#)LJXUH :14#LV#GHILQHG#DV#([  3#+4#
WDNHQ#DV#D#JHQHUDO#UHIHUHQFH,/#(\  4/#DQG#ϕ[\# #3#+OLQHDU#YHUWLFDO#SRODUL]DWLRQ,1#
)LJXUH :15#ZDYH#LV#GHILQHG#DV#([# #4/#(\# #4#DQG#ϕ[\  3#+OLQHDU#078�#SRODUL]DWLRQ,1#
)LJXUH :19#ZDYH#LV#GHILQHG#DV#([  4/#(\  4/#DQG#ϕ[\  .<3�#+ULJKW0KDQG#FLUFXODU#
SRODUL]DWLRQ,1#&RQVHTXHQWO\#DOO#WKH#SRODUL]DWLRQ#VWDWHV#FDQ#EH#GHVFULEHG#ZLWK#WKH#
-RQHV#YHFWRU#LQ#VXFK#D#ZD\#DV#WKH#IROORZLQJ#GLVSOD\#DQG#YDOXHV1

Figure A-8.   Schematic Representation of All Polarization States 

Degree of Polarization

$V#ZH#KDYH#VHHQ/#SRODUL]DWLRQ#LV#D#YHU\#LPSRUWDQW#SKHQRPHQRQ#ZKHQ#OLJKWZDYHV#
LQWHUDFW#ZLWK#PDWHULDOV#VXFK#DV#FU\VWDOV#RU#RSWLFDO#ILEHUV1#6RPH#OLJKW#VRXUFHV#VXFK#
DV#EURDGEDQG#QRQFRKHUHQW#VRXUFHV#H[KLELW#XQSRODUL]HG#OLJKW#RU#D#YHU\#ORZ#
GHJUHH#RI#SRODUL]DWLRQ=#VXUIDFH0HPLWWLQJ#/('V#VKRZ#YLUWXDOO\#QR#GHJUHH#RI#
SRODUL]DWLRQ/#ZKHUHDV#HGJH0HPLWWLQJ#/('V#W\SLFDOO\#H[KLELW#OHVV#WKDQ#73(#GHJUHH#
RI#SRODUL]DWLRQ1#2Q#WKH#RWKHU#KDQG/#ODVHUV#VXFK#DV#')%V#H[KLELW#VWURQJ#
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POLARIZATION  - PRINCIPLES AND APPLICATIONS

A-8 IQ-5100

3RODUL]DWLRQ#0RGH#'LVSHUVLRQ#DQG#3RODUL]DWLRQ#'HSHQGHQW#/RVV

SRODUL]DWLRQ/#PRVW#RIWHQ#LQ#WKH#UDQJH#RI#<;(#WR#433(1#:KHQ#WKHVH#VWURQJO\#
SRODUL]HG#OLJKW#VRXUFHV#LQWHUDFW#ZLWK#ELUHIULQJHQW#PDWHULDO#VXFK#DV#RSWLFDO#ILEHU/#
WKH\#FDQ#EH#VWURQJO\#LQIOXHQFHG#DQG#DIIHFWHG1

Polarization Mode Dispersion and Polarization Dependent Loss

2SWLFDO#ILEHU#LV#D#ELUHIULQJHQW#PDWHULDO#EHFDXVH#HYHQ#LI#ZH#DVVXPH#WKDW#WKH#ILEHU#
KDV#D#FLUFXODU#VKDSH/#LWV#VWUXFWXUH#H[KLELWV#LQ#IDFW#DQLVRWURS\#GXH#WR#VWUHVVHV#
LQGXFHG#GXULQJ#PDQXIDFWXULQJ#RU#LQ#WKH#RXWVLGH#ILHOG#HQYLURQPHQW1#,Q#IDFW/#WKH#
ILEHU#LV#QRW#SHUIHFWO\#FLUFXODU/#DQG#DV#VXFK/#RIWHQ#H[KLELWV#HOOLSWLFLW\#ORFDOO\#RU#
GLVWULEXWHG#DORQJ#LWV#VSDQ/#ZKLFK#LQ#WXUQ#FUHDWHV#ELUHIULQJHQFH1#%HQGLQJ/#WZLVWLQJ/#
ODWHUDO#IRUFH/#DQG#RWKHU#VWUHVVIXO#SKHQRPHQD#FDQ#LQGXFH#ELUHIULQJHQFH#LQ#ILEHU1#
%LUHIULQJHQFH#LQ#RSWLFDO#ILEHU#DQG#FRPSRQHQWV#XVLQJ#SRODUL]DWLRQ#VHQVLWLYH#
PDWHULDO#LV#UHVSRQVLEOH#IRU#GLVSHUVLRQ#DQG#ORVV#VXFK#DV#SRODUL]DWLRQ#PRGH#
GLVSHUVLRQ#+30',#DQG#SRODUL]DWLRQ#GHSHQGHQW#ORVV#+3'/,1

3'//#WKH#PHDVXUHPHQW#RI#WKH#LQVHUWLRQ#ORVV#RI#D#GHYLFH#DV#D#IXQFWLRQ#RI#WKH#
YDULRXV#SRODUL]DWLRQ#VWDWHV/#LV#D#FULWLFDO#SDUDPHWHU#ZKHQ#D#ELUHIULQJHQW#PDWHULDO#
VXFK#DV#RSWLFDO#ILEHU#RU#FRPSRQHQW#LQWHUDFWV#ZLWK#D#SRODUL]HG#OLJKWZDYH1

30'#LV#DQRWKHU#H[DPSOH#RI#D#SDUDPHWHU#WKDW#LV#FULWLFDO#ZKHQ#D#ILEHU0RSWLF#
QHWZRUN#WUDQVPLWWHU#LV#VHQGLQJ#LWV#OLJKW#EHDP#LQ#D#SDUWLFXODUO\#ORQJ#ELUHIULQJHQW#
PHGLXP#VXFK#DV#D#FDEOHG#RSWLFDO#ILEHU1#)LEHU0RSWLF#QHWZRUN#WUDQVPLWWHUV#QRZ#XVH#
VWURQJO\#SRODUL]HG#DQG#SRZHUIXO#')%#ODVHUV/#DQG#RSWLFDO#ILEHU#LV#D#PDWHULDO#
VXEMHFWHG#WR#DQLVRWURSLF#HIIHFW#ZLWK#VWURQJ#ELUHIULQJHQFH#WKURXJK#LWV#WZR#
SULQFLSDO#D[HV1#&RQVHTXHQWO\/#WKH#ILEHU#VWUXFWXUH#FDQ#EH#GHIRUPHG#DQG#SURYLGH#D#
FKDQJH#LQ#WKH#LQGH[#RI#UHIUDFWLRQ#DQG#DQ#DVVRFLDWHG#FKDQJH#LQ#WKH#UHODWLYH#
YHORFLW\#EHWZHHQ#WKH#[0]#DQG#\0]#SODQH#ZDYHV#+FDOOHG#DOVR#WKH#SULQFLSDO#VWDWHV/#[#
DQG#\#EHLQJ#WKH#SULQFLSDO#D[HV,1#7KLV#FKDQJH#SURYLGHV#D#GHOD\#EHWZHHQ#WKH#WZR#
SRODUL]DWLRQ#VWDWHV/#DQG#30'#LV#WKH#LQGLFDWLRQ#RI#WKLV#GHOD\1#

7DEOH $05#VKRZV#W\SLFDO#YDOXHV#RI#3'/#DQG#30'#IRU#YDULRXV#RSWLFDO#FRPSRQHQWV#
XVHG#LQ#ILEHU#RSWLFV1
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POLARIZATION  - PRINCIPLES AND APPLICATIONS

Polarization Controller A-9

3RODUL]DWLRQ#0RGH#'LVSHUVLRQ#DQG#3RODUL]DWLRQ#'HSHQGHQW#/RVV

7KH#LPSURYHPHQW#LQ#RSWLFDO#FRPSRQHQW#DQG#ILEHU#PDQXIDFWXULQJ#ZLOO#WHQG#WR#
FRQWURO#WKH#OLPLWLQJ#HIIHFW#RI#WKH#SRODUL]DWLRQ#FKDQJH#LQ#GHYLFHV#RU#ILEHU>#KRZHYHU/#
VLQFH#SRODUL]DWLRQ#LV#D#SURSHUW\#RI#WKH#OLJKWZDYH#SURSDJDWLQJ#LQ#WKH#PHGLXP/#LW#
ZLOO#DOZD\V#QHHG#WR#EH#DFFRXQWHG#IRU#LQ#FRPSRQHQW#RU#V\VWHP#GHVLJQ1

Components PDL (dB) PMD (ps)

6LQJOHPRGH#ILEHU
4#PHWHU#RU#VR
/RQJ#VSDQ#+FDPV,

?#3135
?#318

?#3135
W\SLFDOO\#!#318

&RQQHFWRU
##3&
##$3&

?#314
?#315

?#3134
?#3134

,VRODWRU ?#316 ?#5

(UELXP0GRSHG#ILEHU#DPSOLILHU#
+(')$, ?#3135D

D1 3RODUL]DWLRQ#GHSHQGHQW#JDLQ#+3'*,

?#4

&RXSOHU ?#314 ?#3135

3RODUL]HU !#63 ?#3135

Table A-2.   Typical Values of PDL and PMD for Various Optical Components
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RETARDATION PLATES AND APPLICATIONS

Polarization Controller B-1

APPENDIX B – RETARDATION PLATES AND APPLICATIONS

5HWDUGDWLRQ#SODWHV#+DOVR#FDOOHG#ELUHIULQJHQW#ZDYH#SODWHV,#DUH#YHU\#XVHIXO#ZKHQ#
\RX#ZDQW#WR#V\QWKHVL]H#DQG#DQDO\]H#WKH#GLIIHUHQW#VWDWHV#RI#SRODUL]DWLRQ#RI#D#
OLJKWZDYH1#)RU#H[DPSOH/#\RX#FDQ#WRJJOH#WKH#SRODUL]DWLRQ#RI#DQ#LQSXW#EHDP#
EHWZHHQ#OLQHDU#DQG#FLUFXODU#+RU#HOOLSWLFDO,#XVLQJ#D#TXDUWHU0ZDYH#SODWH/#DQG#\RX#
FDQ#FRQWLQXRXVO\#DGMXVW#WKH#SRODUL]DWLRQ#DQJOH#RI#D#OLQHDUO\0SRODUL]HG#EHDP#XVLQJ#
D#KDOI0ZDYH#SODWH1

7KH#FRPPRQ#UHWDUGDWLRQ#SODWH#LV#QR#PRUH#WKDQ#D#SUHFLVHO\#FXW#DQG#SROLVKHG#VOLFH#
RI#XQLD[LDO#FU\VWDO/#WKH#SODQH#RI#ZKLFK#FRQWDLQV#WKH#H[WUDRUGLQDU\#+RU#RSWLF,#D[LV1#
$Q#LQSXW#EHDP#WKDW#LV#QRUPDOO\#LQFLGHQW#RQ#WKH#ZDYH#SODWH#ZLOO#EH#UHVROYHG#LQWR#
RUGLQDU\#DQG#H[WUDRUGLQDU\#D[LV#FRPSRQHQWV/#HDFK#ZLWK#D#GLIIHUHQW#UHIUDFWLYH#
LQGH[1#7KH#EHDP#WKDW#HPHUJHV#KDV#D#UHWDUGDWLRQ#+SKDVH0GHOD\#GLIIHUHQFH,#
EHWZHHQ#WKH#D[HV#RI=

Equation B-1

LQ#ZKLFK#Γ#LV#H[SUHVVHG#LQ#UDGLDQV1

7R#FKDQJH#WKH#SRODUL]DWLRQ#VWDWH#RI#DQ#LQFRPLQJ#EHDP#RI#OLJKW/#(;)2·V#,408433#
XVHV#OLTXLG#FU\VWDOV#WHFKQRORJLHV1#,W#FKDQJHV#WKH#SRODUL]DWLRQ#VWDWH#E\#DSSO\LQJ#D#
YROWDJH#+EHWZHHQ#5#DQG#45 9,#WR#D#ZDYH#SODWH1#3UHFLVLRQ#LV#DVVXUHG#XS#WR#31334 91#
7KH#QH[W#ILJXUH#VKRZV#WKH#UHWDUGDWLRQ#SODWH#DUUDQJHPHQW#XVHG#LQ#WKH#,4084331

Figure B-1.   IQ-5100 Retardation Plates

Γ 2p
λ
------ ne no–( ) L⋅ ⋅=

Wave plates (different orientations)
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RETARDATION PLATES AND APPLICATIONS

B-2 IQ-5100

7DEOH#504#EHORZ#VXPPDUL]HV#WKH#PRVW#FRPPRQ#DSSOLFDWLRQV#RI#ZDYH#SODWHV1#)RU#
WKH#LQIRUPDWLRQ#JLYHQ#LQ#7DEOH#504#WR#PDNH#VHQVH/#\RX#KDYH#WR#ILQG#WKH#IDVW#DQG#
VORZ#D[HV#RI#\RXU#ZDYH#SODWH/#DQG#URWDWH#WKH#ZDYH#SODWH#VR#WKDW#WKH#LQSXW#RU#
RXWSXW#SRODUL]DWLRQ#LV#DW#WKH#SURSHU#DQJOH1

5HPHPEHU/#\RX#PXVW#KDYH#SUHFLVH#FRQWURO#RI#WKH#SRODUL]DWLRQ#RI#\RXU#OLJKW#EHDP#
LI#\RX#ZDQW#WR#DFKLHYH#RSWLPDO#SHUIRUPDQFH1#7KH#,408433#3RODUL]DWLRQ#&RQWUROOHU#
LV#VSHFLILFDOO\#GHVLJQHG#WR#KHOS#\RX#FRQYHUW#WKH#SRODUL]DWLRQ#IURP#RQH#VWDWH#WR#
DQRWKHU1

Input Output

4XDUWHU0ZDYH

/LQHDU/#θ=78� 5LJKW#FLUFXODU

/LQHDU/#θ=−78� /HIW#FLUFXODU

5LJKW#FLUFXODU /LQHDU/#θ=−78�

/HIW#FLUFXODU /LQHDU/#θ=78

/LQHDU/#DQ\#θ≠78� (OOLSWLFDO

+DOI0ZDYH

/LQHDU/#DQJOH#θ /LQHDU/#DQJOH#−θ

/HIW#FLUFXODU 5LJKW#FLUFXODU

5LJKW#FLUFXODU /HIW#FLUFXODU

$Q\#ZDYH#SODWH

/LQHDU/#θ=3�#RU#<3� 8QFKDQJHG

Table B-1.   Wave Plates Applications
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GPIB COMMANDS

Polarization Controller C-1

APPENDIX C – GPIB COMMANDS

7KH#IROORZLQJ#FRPPDQGV#DUH#DGGUHVVHG#WR#WKH#,4#RSHUDWLQJ#V\VWHP#RWKHUZLVH#
NQRZQ#DV#WKH#,4#2SWLFDO#7HVW#6\VWHP1#,W#VKRXOG#EH#QRWHG#WKDW#WKHVH#FRPPDQGV#
GR#QRW#UHTXLUH#WKH#FRPPDQG#DGGUHVV#PRGLILHU1

INITiate:SCAN

Description 7KLV#FRPPDQG#LV#XVHG#WR#VWDUW#RU#VWRS#UDQGRP#VFDQQLQJ1

Syntax ,1,7+31159,=6&$1?VSDFH!?VWDWH!

Parameters 7KH#?VWDWH!#SDUDPHWHU#LV#D#ERROHDQ#SDUDPHWHU=
´4µ0VWDUW#UDQGRP#VFDQQLQJ
´3µ0VWRS#UDQGRP#VFDQQLQJ

Example ,1,76=6&$1#4

INITiate:SCAN?

Description 7KLV#TXHU\#UHWXUQV#D#YDOXH#LQGLFDWLQJ#ZKHWKHU#UDQGRP#VFDQQLQJ#
LV#LQ#SURJUHVV1

Syntax ,1,7+31159,=6&$1"

Response $#ERROHDQ#YDOXH=
´4µ0UDQGRP#VFDQQLQJ#LQ#SURJUHVV
´3µ0UDQGRP#VFDQQLQJ#QRW#LQ#SURJUHVV

Example ,1,76=6&$1"
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GPIB COMMANDS

C-2 IQ-5100

INPut:CELL:VOLT age

Description 7KLV#FRPPDQG#LV#XVHG#WR#VHW#WKH#YROWDJH#IRU#HDFK#ZDYHSODWH1#
7KLV#FRPPDQG#FDQQRW#EH#SHUIRUPHG#ZKLOH#D#VFDQ#LV#LQ#
SURJUHVV1

Syntax ,13+31159,=&(//=92/7?VSDFH!?SODWH!/?YROWDJH!>?VSDFH!
9@

Parameters 7KH#?SODWH!#SDUDPHWHU#LGHQWLILHV#WKH#ZDYHSODWH#ZKRVH#YROWDJH#
ZLOO#EH#VHW=
´4µ0ILUVW#ZDYHSODWH
´5µ0VHFRQG#ZDYHSODWH
´6µ0WKLUG#ZDYHSODWH
´7µ0IRXUWK#ZDYHSODWH
7KH#?YROWDJH!#SDUDPHWHU#UHSUHVHQWV#WKH#YROWDJH#WR#EH#VHW#WR#
WKH#VSHFLILHG#ZDYHSODWH#LQ#WKH#IRUPDW#´<<1<<<µ1#7KH#YROWDJH#
PXVW#EH#EHWZHHQ#51333#DQG#451333#YROWV1
7KH#?9!#SDUDPHWHU#LV#RSWLRQDO#DQG#LQGLFDWHV#XQLWV#RI#YROWV

Example ,136=&(//=92/7#4/71854#9

INPut:CELL:VOLT age?

Description 7KLV#TXHU\#UHWXUQV#WKH#YROWDJH#FXUUHQWO\#VHW#IRU#HDFK#ZDYHSODWH1#
7KLV#TXHU\#FDQQRW#EH#SHUIRUPHG#ZKLOH#D#VFDQ#LV#LQ#SURJUHVV1

Syntax ,13+31159,=&(//=92/7"

Response 7KH#YROWDJH#FXUUHQWO\#VHW#IRU#HDFK#ZDYHSODWH#+IURP#WKH#ILUVW#WR#
WKH#IRXUWK,#LQ#WKH#IRUPDW#´<<1<<<#<<1<<<#<<1<<<#<<1<<<µ1#7KH#
YROWDJH#LV#LQ#YROWV1

Example ,136=&(//=92/7"
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Polarization Controller C-3

INSTrument:PERIod

Description 7KLV#FRPPDQG#LV#XVHG#WR#VHOHFW#D#VFDQ#SHULRG1#7KLV#FRPPDQG#
FDQQRW#EH#SHUIRUPHG#ZKLOH#D#VFDQ#LV#LQ#SURJUHVV1

Syntax ,167+31159,=3(5,?VSDFH!?SHULRG!>?VSDFH!6(&@

Parameters 7KH#?SHULRG!#SDUDPHWHU#UHSUHVHQWV#WKH#QHZ#VFDQ#SHULRG#LQ#
VHFRQGV=#518/#813/#RU#43131#7KH#?6(&!#SDUDPHWHU#LV#RSWLRQDO#DQG#
LQGLFDWHV#XQLWV#RI#VHFRQGV1

Example ,1676=3(5,#813#6(&

INSTrument:PERIod?

Description 7KLV#TXHU\#UHWXUQV#WKH#FXUUHQWO\#VHW#VFDQ#SHULRG1

Syntax ,167+31159,=3(5"

Response 7KH#FXUUHQWO\#VHW#VFDQ#SHULRG#LQ#VHFRQGV=#518/#813/#RU#43131

Example ,1676=3(5"

INSTrument:WAVE

Description 7KLV#FRPPDQG#LV#XVHG#WR#VHOHFW#D#ZDYHOHQJWK1#7KLV#FRPPDQG#
FDQQRW#EH#SHUIRUPHG#ZKLOH#D#VFDQ#LV#LQ#SURJUHVV1

Syntax ,167+31159,=:$9(?VSDFH!?ZDYH!>?VSDFH!10@

Parameters 7KH#?ZDYH!#SDUDPHWHU#UHSUHVHQWV#WKH#QHZ#RSHUDWLQJ#
ZDYHOHQJWK#LQ#QP#LQ#WKH#IRUPDW#´<<<<µ1#7KH#´10µ#LV#RSWLRQDO#
DQG#LQGLFDWHV#XQLWV#RI#QDQRPHWHUV1

Example ,1676=:$9(#4643#10
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C-4 IQ-5100

1RWH= 7KH#FRPPDQGV#IROORZHG#E\#WKH#-#V\PERO#FDQQRW#EH#SHUIRUPHG#ZKHQ#D#
6&$1#LV#LQ#SURJUHVV1

INSTrument:WAVE?

Description 7KLV#TXHU\#UHWXUQV#WKH#FXUUHQWO\#VHW#ZDYHOHQJWK#LQ#QDQRPHWHUV1

Syntax ,167+31159,=:$9("

Response 7KH#FXUUHQWO\#VHW#ZDYHOHQJWK#+LQ#QP,#LQ#WKH#IRUPDW#´<<<<µ1

Example ,1676=:$9("
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GLOSSARY

Polarization Controller Glossary-1

GLOSSARY

$& $OWHUQDWLQJ#FXUUHQW

DGDSWHU $#GHYLFH#IRU#FRXSOLQJ#WZR#FRQQHFWRUV1

DPSOLWXGH 7KH#GLVWDQFH#EHWZHHQ#KLJK#DQG#ORZ#SRLQWV#RI#D#ZDYHIRUP#RU#
VLJQDO1

$6&,, $PHULFDQ#6WDQGDUG#&RGH#IRU#,QIRUPDWLRQ#,QWHUFKDQJH1#$#
V\VWHP#XVHG#WR#UHSUHVHQW#OHWWHUV/#QXPEHUV/#V\PEROV/#DQG#
SXQFWXDWLRQ#DV#E\WHV#RI#ELQDU\#VLJQDOV1

DWWHQXDWLRQ 7KH#GLPLQXWLRQ#RI#DYHUDJH#RSWLFDO#SRZHU1#$WWHQXDWLRQ#UHVXOWV#
IURP#DEVRUSWLRQ/#VFDWWHULQJ/#DQG#RWKHU#UDGLDWLRQ#ORVVHV1#
$WWHQXDWLRQ#LV#JHQHUDOO\#H[SUHVVHG#LQ#G%#ZLWKRXW#D#QHJDWLYH#
VLJQ1

DWWHQXDWLRQ#
FRHIILFLHQW

$#IDFWRU#H[SUHVVLQJ#DWWHQXDWLRQ#SHU#XQLW#OHQJWK/#H[SUHVVHG#LQ#
G%2NP1

DWWHQXDWRU#################################### $Q#RSWLFDO#GHYLFH/#HLWKHU#IL[HG#RU#DGMXVWDEOH/#WKDW#UHGXFHV#WKH#
LQWHQVLW\#RI#OLJKW#SURSDJDWLQJ#WKURXJK#LW1

D[LV#RI#ELUHIULQJHQFH 2QH#RI#WZR#JHQHUDOO\#RUWKRJRQDO#RULHQWDWLRQV#WUDQVYHUVH#WR#
WKH#ILEHU#FRUH#FRUUHVSRQGLQJ#WR#IDVW#DQG#VORZ#SURSDJDWLRQ#RI#
WKH#JURXS#YHORFLW\#RI#D#OLJKW#EHDP1#,Q#JHQHUDO/#WKHVH#
RULHQWDWLRQV#DUH#HOOLSWLFDO#DQG#WKH#RULHQWDWLRQ#DQG#DPSOLWXGH#
YDU\#DORQJ#WKH#ILEHU1#,Q#WKH#VSHFLDO#FDVH#RI#D#+L%L#ILEHU/#WKH#
D[HV#DUH#OLQHDU#DQG#FRQVWDQW#DORQJ#WKH#OHQJWK#RI#WKH#ILEHU1

EDFNVFDWWHULQJ 7KDW#SRUWLRQ#RI#VFDWWHUHG#OLJKW#WKDW#UHWXUQV#LQ#D#GLUHFWLRQ#
JHQHUDOO\#RSSRVLWH#WR#WKH#GLUHFWLRQ#RI#SURSDJDWLRQ1

EDXG#UDWH 0HDVXUHPHQW#RI#GDWD#WUDQVPLVVLRQ#VSHHG/#H[SUHVVHG#LQ#ELWV#
SHU#VHFRQG#RU#ESV1

EHDW#OHQJWK ,Q#D#UHDVRQDEO\#XQLIRUP/#ELUHIULQJHQW#PHGLXP/#WKH#GLVWDQFH#
RYHU#ZKLFK#D#OLJKW#ZDYH#SURSDJDWLQJ#DORQJ#WKH#VORZ#D[LV#ZLOO#
DFFXPXODWH#D#SKDVH#ODJ#RI#RQH#ZDYHOHQJWK#+5π,#ZLWK#UHVSHFW#
WR#OLJKW#SURSDJDWLQJ#DORQJ#WKH#IDVW#D[LV1#$V#D#UXOH/#WKH#VKRUWHU#
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WKH#EHDW#OHQJWK/#WKH#KLJKHU#WKH#ILEHU#ELUHIULQJHQFH1#7\SLFDO#
+L%L#ILEHUV#KDYH#D#EHDW#OHQJWK#RI#6#PP#DW#4883#QP1

%HOOFRUH %HOO#FRPPXQLFDWLRQV#UHVHDUFK/#DQ#RUJDQL]DWLRQ#WKDW#
FRQWDLQV#PXFK#RI#WKH#IRUPHU#%HOO#ODEV1#,W#VSHFLDOL]HV#LQ#
WHOHSKRQH#QHWZRUN#WHFKQRORJ\/#VWDQGDUGV#DQG#LQWHUIDFHV1

%(5 %LW#HUURU#UDWH1#2Q#D#WUDQVPLVVLRQ#OLQN/#WKH#QXPEHU#RI#GLJLWDO#
´KLJKVµ#WKDW#DUH#LQWHUSUHWHG#DV#´ORZVµ/#DQG#YLFH#YHUVD/###
GLYLGHG#E\#WKH#WRWDO#QXPEHU#RI#ELWV#UHFHLYHG1#,Q#PRGHUQ#
QHWZRUNV/#%(5V#PXFK#EHWWHU#WKDQ#430<#DUH#H[SHFWHG1

ELUHIULQJHQFH 7KH#SURSHUW\#ZKHUHE\#WKH#HIIHFWLYH#SURSDJDWLRQ#VSHHG#RI#D#
OLJKW#ZDYH#LQ#D#PHGLXP#GHSHQGV#XSRQ#WKH#RULHQWDWLRQ#RI#WKH#
HOHFWULF#ILHOG#+VWDWH#RI#SRODUL]DWLRQ,#RI#WKH#OLJKW1

F 9HORFLW\#RI#OLJKW#LQ#D#YDFXXP# #51<<:<58#[#43;#P2V
R& 'HJUHH#&HOVLXV1#7R#FRQYHUW#WR#)DKUHQKHLW=# 1

&)5 &RGH#RI#)HGHUDO#5HJXODWLRQV

FRKHUHQFH $#SKHQRPHQRQ#ZKHUHE\#WKH#SKDVHV#RI#WKH#SKRWRQV#+RU#
FRQVWLWXHQW#ZDYHWUDLQV,#RI#D#OLJKW#EHDP#PDLQWDLQ#D#GHILQLWH#
UHODWLRQVKLS#ZLWK#HDFK#RWKHU1#$#QDUURZ0OLQHZLGWK#ODVHU#LV#VDLG#
WR#H[KLELW#D#KLJK#´GHJUHH#RI#FRKHUHQFHµ1

FRQQHFWRU $#MXQFWLRQ#WKDW#DOORZV#DQ#RSWLFDO#ILEHU#RU#FDEOH#WR#EH#
UHSHDWHGO\#FRQQHFWHG#RU#GLVFRQQHFWHG#WR#D#GHYLFH#VXFK#DV#D#
VRXUFH#RU#GHWHFWRU1

FRXSOHU $#GHYLFH#ZKRVH#SXUSRVH#LV#WR#GLVWULEXWH#RSWLFDO#SRZHU#
DPRQJ#WZR#RU#PRUH#SRUWV#RU#WR#FRPELQH#RSWLFDO#SRZHU#IURP#
WZR#RU#PRUH#ILEHUV#LQWR#D#VLQJOH#SRUW1

FRXSOLQJ#UDWLR 9DOXH#REWDLQHG#E\#PHDVXULQJ#WKH#SRZHU#DW#ERWK#RXWSXW#SRUWV#
DQG#SURYLGLQJ#WKH#RXWSXW#UDWLR#EHWZHHQ#WKHP1#$OVR/#&51

&: $EEUHYLDWLRQ#IRU#FRQWLQXRXV#ZDYH1#5HIHUV#WR#QRQ0PRGXODWHG/#
FRQVWDQW0LQWHQVLW\#OLJKW1

&5 &RXSOLQJ#UDWLR

G% 'HFLEHO

) <
8
000& 65. 
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G%P 'HFLEHO#UHIHUHQFHG#WR#D#PLOOLZDWW1

'& 'LUHFW#FXUUHQW

''( '\QDPLF#'DWD#([FKDQJH

GHFLEHO#+G%, 7KH#VWDQGDUG#XQLW#XVHG#WR#H[SUHVV#JDLQ#RU#ORVV#RI#RSWLFDO#
SRZHU1#$#VWDQGDUG#ORJDULWKPLF#XQLW#IRU#WKH#UDWLR#RI#WZR#
SRZHUV1

GLUHFWLYLW\ ,Q#D#60SRUW#RSWLFDO#FLUFXODWRU/#WKH#UDWLR#RI#SRZHU#ODXQFKHG#
LQWR#SRUW#4#WKDW#H[LWV#YLD#SRUW#5#YV1#WKH#IUDFWLRQ#WKDW#H[LWV#YLD#
SRUW#61

'// '\QDPLF#/LQN#/LEUDU\

'0$ 'LUHFW#0HPRU\#$GGUHVVLQJ

'87 'HYLFH#XQGHU#WHVW

G\QDPLF#UDQJH )RU#DQ#RSWLFDO#LQVWUXPHQW/#JHQHUDOO\#GHILQHG#DV#WKH#UDWLR#+LQ#
G%,#RI#WKH#VPDOOHVW#VLJQDO#WKDW#FDQ#EH#REVHUYHG#+DW#D#
VSHFLILHG#ZDYHOHQJWK#VHSDUDWLRQ,#LQ#WKH#SUHVHQFH#RI#D#
VWURQJ/#QHDUO\#VDWXUDWLQJ#VLJQDO1

('))$ (UELXP#GRSHG#IOXRULGH#ILEHU#DPSOLILHU

(')6$ (UELXP#GRSHG#VLOLFD#ILEHU#DPSOLILHU

(,$ (OHFWURQLFV#,QGXVWULHV#$VVRFLDWLRQ

(/ ([FHVV#ORVV

HOHFWURPDJQHWLF#
LQWHUIHUHQFH

$Q\#HOHFWULFDO#RU#HOHFWURPDJQHWLF#LQWHUIHUHQFH#WKDW#FDXVHV#
GHJUDGDWLRQ/#IDLOXUH#LQ#HOHFWURQLF#HTXLSPHQW/#RU#XQGHVLUDEOH#
UHVSRQVH1#2SWLFDO#ILEHUV#QHLWKHU#HPLW#QRU#DUH#DIIHFWHG#E\#(0,1

(0, (OHFWURPDJQHWLF#LQWHUIHUHQFH1

H[FHVV#ORVV#+(/, ,Q#UHODWLRQ#WR#PXOWLSRUW#FRPSRQHQWV/#WKH#H[FHVV#ORVV#LV#D#
PHDVXUH#RI#WKH#LQVHUWLRQ#ORVV#RYHU#DQG#DERYH#WKDW#LQGXFHG#
E\#WKH#VSOLWWLQJ#UDWLR1([FHVV#ORVV#LV#QRUPDOO\#GHILQHG#+LQ#G%#
XQLWV,#DV#WKH#UDWLR#RI#WKH#LQSXW#SRZHU#GLYLGHG#E\#WKH#VXP#RI#
WKH#SRZHUV#LQ#WKH#RXWSXW#SRUWV1

(2, (QG#RI#,PDJH#0DUNHU
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Glossary-4 IQ-5100

(26 (IIHFWLYH#2SHQLQJ#6L]H

(6% (YHQW#6XPPDU\#%LW

(6( 6WDQGDUG#(YHQW#6WDWXV#(QDEOH#5HJLVWHU

(65 6WDQGDUG#(YHQW#6WDWXV#5HJLVWHU

I $EEUHYLDWLRQ#IRU#IHPWR/#ZKLFK#LQGLFDWHV#43048#XQLWV1

f )UHTXHQF\/#RIWHQ#DOVR#GHVLJQDWHG#E\#ν1

)&& )HGHUDO#&RPPXQLFDWLRQV#&RPPLVVLRQ1#$#8161#JRYHUQPHQW#
ERG\#RYHUVHHLQJ#DQG#UHJXODWLQJ#QDWLRQDO#HOHFWULFDO#DQG#UDGLR#
FRPPXQLFDWLRQV1#7KH#)&&/#IRUPHG#LQ#4<67/#DOVR#GHDOV#ZLWK#
OLFHQFHV/#WDULIIV/#DQG#OLPLWDWLRQV1#7KH#PHPEHUV#RI#WKH#
FRPPLVVLRQ#DUH#DSSRLQWHG#E\#WKH#8161#SUHVLGHQW1

),)2 )LUVW#,Q#)LUVW#2XW

IUHTXHQF\ 7KH#QXPEHU#RI#F\FOHV#SHU#VHFRQG/#GHQRWHG#E\#KHUW]#++],1

* $EEUHYLDWLRQ#IRU#JLJD/#ZKLFK#LQGLFDWHV#43<#XQLWV1

*H *HUPDQLXP

*H; +LJK#SRZHU#JHUPDQLXP

*3,% *HQHUDO#3XUSRVH#,QWHUIDFH#%XV

+L%L +LJK#ELUHIULQJHQFH#+ILEHU,

KU +RXU

+] +HUW]1#'HQRWHV#QXPEHU#RI#F\FOHV#SHU#VHFRQG1

,(& ,QWHUQDWLRQDO#(OHFWURWHFKQLFDO#&RPPLVVLRQ1#$#
VWDQGDUGL]DWLRQ#ERG\#DW#WKH#VDPH#OHYHO#DV#,621

,(( ,QVWLWXWH#RI#(OHFWURQLF#(QJLQHHULQJ1#,W#LV#D#SURIHVVLRQDO#ERG\#
FRYHULQJ#DOO#DVSHFWV#RI#HOHFWURQLFV#DQG#HOHFWULFDO#
HQJLQHHULQJ/#LQFOXGLQJ#VRIWZDUH/#QHWZRUN/#DQG#FRPSXWHU#
HQJLQHHULQJ1

,((( ,QVWLWXWH#RI#(OHFWULFDO#DQG#(OHFWURQLFV#(QJLQHHULQJ1#,W#LV#D#
SURIHVVLRQDO#ERG\#YHU\#DFWLYH/#DPRQJ#RWKHU#WKLQJV/#LQ#PDQ\#
ILEHU0RSWLF#DQG#RSWR0HOHFWURQLF#UHODWHG#ILHOGV1
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,/ ,QVHUWLRQ#ORVV

LQGH[#PDWFKLQJ#
PDWHULDO

$#PDWHULDO/#RIWHQ#D#OLTXLG#RU#D#FHPHQW/#ZKRVH#UHIUDFWLYH#
LQGH[#LV#QHDUO\#HTXDO#WR#WKH#FRUH#LQGH[/#XVHG#WR#UHGXFH#
)UHVQHO#UHIOHFWLRQV#IURP#D#ILEHU·V#HQGIDFH1

LQGH[#RI#UHIUDFWLRQ 7KH#UDWLR#RI#WKH#JURXS#YHORFLW\#RI#OLJKW#LQ#D#YDFXXP#WR#WKH#
JURXS#YHORFLW\#RI#OLJKW#LQ#D#JLYHQ#PHGLXP1

,Q*D$V ,QGLXP#JDOOLXP#DUVHQLGH1

LQVHUWLRQ#ORVV 7KH#UDWLR#RI#LQSXW#SRZHU#WR#RXWSXW#SRZHU#LQ#G%#XQLWV#+IRU#D#
JLYHQ#RXWSXW#SRUW,#IRU#DQ#RSWLFDO#FRPSRQHQW#VXFK#DV#D#
FRQQHFWRU/#VSOLFH/#RU#FRXSOHU1#)RU#D#PXOWLSRUW#GHYLFH/#WKH#
LQVHUWLRQ#ORVV#LQFOXGHV#WKH#VSOLWWLQJ#UDWLR#DQG#WKH#H[FHVV#ORVV1

,6$ ,QGXVWU\#6WDQGDUG#$UFKLWHFWXUH

,62 ,QWHUQDWLRQDO#2UJDQL]DWLRQ#IRU#6WDQGDUGL]DWLRQ1#&RPPRQO\#
EHOLHYHG#WR#VWDQG#IRU#,QWHUQDWLRQDO#6WDQGDUGV#2UJDQL]DWLRQ1#
,Q#IDFW/#,62#LV#QRW#DQ#DEEUHYLDWLRQ³LW#LV#LQWHQGHG#WR#VLJQLI\#
XQLIRUPLW\#+GHULYHG#IURP#WKH#*UHHN#LVR#PHDQLQJ#´HTXDOµ,1#
,62#LV#UHVSRQVLEOH#IRU#PDQ\#VWDQGDUGV#LQFOXGLQJ#WKRVH#IRU#
GDWD#FRPPXQLFDWLRQV#DQG#FRPSXWLQJ1

,78 ,QWHUQDWLRQDO#7HOHFRPPXQLFDWLRQV#8QLRQ1#7KH#UXOLQJ#ERG\#
IRU#WHOHFRPPXQLFDWLRQV#DQG#WKH#VRXUFH#RI#PDQ\#QHWZRUN#
VWDQGDUGV1

MXPSHU )LEHU0RSWLF#FDEOH#WKDW#KDV#FRQQHFWRUV#WHUPLQDWHG#RQ#ERWK#
HQGV1#8VHG#WR#FRQQHFW#WZR#SLHFHV#RI#HTXLSPHQW/#PRGXOHV/#
RU#FRPSRQHQWV1

/R%L /RZ#ELUHIULQJHQFH#+ILEHU,

/' /DVHU#GLRGH

/(' /LJKW#HPLWWLQJ#GLRGH

ORRSEDFN 7\SH#RI#GLDJQRVWLF#WHVW#LQ#ZKLFK#WKH#WUDQVPLWWHG#VLJQDO#LV#
UHWXUQHG#WR#WKH#VHQGLQJ#GHYLFH#DIWHU#SDVVLQJ#WKURXJK#D#
FRPPXQLFDWLRQV#OLQN#RU#QHWZRUN1

0 $EEUHYLDWLRQ#IRU#PHJD/#439#XQLWV1
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Glossary-6 IQ-5100

P $EEUHYLDWLRQ#IRU#PLOOL/#4306#XQLWV1

PLQ 0LQXWH

PRGH#FRXSOLQJ 7KH#H[FKDQJH#RI#SRZHU#DPRQJ#PRGHV1

Q $EEUHYLDWLRQ#IRU#QDQR/#430<#XQLWV1

n 5HIUDFWLYH#LQGH[1#)RU#WKH#VLOLFD#JODVV#XVHG#LQ#RSWLFDO#ILEHUV/#
1

1,67 1DWLRQDO#,QVWLWXWH#RI#6WDQGDUGV#DQG#7HFKQRORJ\1#8161#
JRYHUQPHQWDO#ERG\#WKDW#SURYLGHV#WKH#DVVLVWDQFH#LQ#
GHYHORSLQJ#VWDQGDUGV1#,W#ZDV#IRUPHUO\#WKH#1DWLRQDO#%XUHDX#RI#
6WDQGDUGV1

QRLVH#ILJXUH $#PHDVXUH#RI#WKH#TXDOLW\#RI#DQ#DPSOLILHU/#GHILQHG#DV#WKH#UDWLR#
RI#RXWSXW#WR#LQSXW#615V1

RSWLFDO#UHMHFWLRQ#UDWLR $QRWKHU#FRPPRQO\#XVHG#WHUP#IRU#´G\QDPLF#UDQJHµ#LQ#DQ#
RSWLFDO#V\VWHP1

RSWLFDO#UHWXUQ#ORVV#
+25/,

7KH#UDWLR#+H[SUHVVHG#LQ#XQLWV#RI#G%,#RI#RSWLFDO#SRZHU/#
UHIOHFWHG#E\#D#FRPSRQHQW#RU#DQ#DVVHPEO\/#WR#WKH#RSWLFDO#
SRZHU#LQFLGHQW#RQ#D#FRPSRQHQW#RU#DVVHPEO\#WKDW#LV#
LQWURGXFHG#LQWR#D#OLQN#RU#V\VWHP1

S $EEUHYLDWLRQ#IRU#SLFR/#43045#XQLWV

3 3RZHU

3& ,Q#RSWLFDO#VFKHPDWLFV/#XVHG#WR#GHVLJQDWH#D#SRODUL]DWLRQ#
FRQWUROOHU1

3&6 3ODVWLF0FODG#VLOLFD#+ILEHU,

3'&5 3RODUL]DWLRQ#GHSHQGHQW#FRXSOLQJ#UDWLR

3'(/ 3RODUL]DWLRQ#GHSHQGHQW#H[FHVV#ORVV

3'* 3RODUL]DWLRQ#GHSHQGHQW#JDLQ

3'/ 3RODUL]DWLRQ#GHSHQGHQW#ORVV

30) 3RODUL]DWLRQ#PDLQWDLQLQJ#ILEHU

Q 41798≈
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3RLQFDUp#VSKHUH $#WKUHH0GLPHQVLRQDO#JUDSKLFDO#UHSUHVHQWDWLRQ#RI#WKH#VWDWH#RI#
SRODUL]DWLRQ#RI#D#OLJKW#EHDP1

SRODUL]DWLRQ#
FRQWUROOHU

,QVWUXPHQW#XVHG#WR#FRQWURO#WKH#SRODUL]DWLRQ#VWDWH#RI#WKH#OLJKW1#
7KLV#W\SH#RI#HTXLSPHQW#FDQ#SURGXFH#GLIIHUHQW#SRODUL]DWLRQ#
VWDWHV#RI#WKH#LQSXW#OLJKW1

SRODUL]DWLRQ#
GHSHQGHQW#ORVV

$#WUDQVPLVVLRQ#ORVV#WKDW#YDULHV#ZLWK#LQSXW#SRODUL]DWLRQ#VWDWH1#
1RUPDOO\#GHILQHG#DV#TPD[(dB) - TPLQ(dB)

SRODUL]DWLRQ#PRGH#
GLVSHUVLRQ#+30',

3XOVH#VSUHDGLQJ#LQ#D#VLQJOHPRGH#ILEHU#WKDW#DULVHV#RQ#DFFRXQW#
RI#WKH#GLIIHUHQW#JURXS#YHORFLWLHV#DVVRFLDWHG#ZLWK#HDFK#RI#WKH#
WZR#SULQFLSDO#VWDWHV#RI#SRODUL]DWLRQ#RI#WKH#ILEHU1

SRODUL]HU &RPSRQHQW#XVHG#WR#SRODUL]H#OLJKW1

SULQFLSDO#VWDWHV#RI#
SRODUL]DWLRQ#+363,

7KH#WZR#JHQHUDOO\#RUWKRJRQDO#VWDWHV#RI#SRODUL]DWLRQ#RI#D#
PRQRFKURPDWLF#OLJKW#EHDP#ODXQFKHG#LQWR#D#ILEHU#+LQSXW#363,#
WKDW#ZLOO#SURSDJDWH#WKURXJK#WKH#ILEHU#ZLWKRXW#VSUHDGLQJ#RU#
GLVWRUWLRQ1#7KH#623#RI#WKLV#OLJKW#EHDP#DV#LW#H[LWV#WKH#ILEHU#ZLOO#
EH#LQ#RQH#RI#WZR/#JHQHUDOO\#RUWKRJRQDO/#RXWSXW#363V1#,Q#
JHQHUDO/#WKH#RXWSXW#363V#DUH#QRW#WKH#VDPH#DV#WKH#LQSXW#363V/#
DQG#WKH#RULHQWDWLRQ#RI#WKHVH#363V#FKDQJHV#ZLWK#ZDYHOHQJWK1#
1RW#WR#EH#FRQIXVHG#ZLWK#D[HV#RI#ELUHIULQJHQFH1#2QO\#LQ#WKH#
VSHFWUDO#FDVH#RI#D#VLQJOH#+L%L#ILEHU#DUH#WKH#363V#DQG#WKH#D[HV#
RI#ELUHIULQJHQFH#WKH#VDPH1

50$ 5HWXUQ#PHUFKDQGLVH#DXWKRUL]DWLRQ

V 6HFRQG

6&3, 6WDQGDUG#&RPPDQGV#IRU#3URJUDPPDEOH#,QVWUXPHQWV

VHQVLWLYLW\ )RU#DQ#RSWLFDO#LQVWUXPHQW/#WKH#VPDOOHVW#VLJQDO#WKDW#FDQ#EH#
GHWHFWHG#LQ#WKH#DEVHQFH#RI#DQ\#RWKHU#VLJQDO1

6L 6LOLFRQ

615 6LJQDO0WR0QRLVH#UDWLR1#7KH#UDWLR#RI#WKH#UHFHLYHG#RSWLFDO#SRZHU/#
GLYLGHG#E\#WKH#QRLVH#IORRU#IRU#WKH#RSWLFDO#V\VWHP1

65( 6HUYLFH#5HTXHVW#(QDEOH#5HJLVWHU

654 6HUYLFH#5HTXHVW
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Glossary-8 IQ-5100

VWDWH#RI#SRODUL]DWLRQ#
+623,

7KH#RULHQWDWLRQ#RI#WKH#HOHFWULF#ILHOG#YHFWRU#RI#D#SURSDJDWLQJ#
RSWLFDO#ZDYH1#,Q#JHQHUDO/#WKLV#YHFWRU#ZLOO#WUDFH#DQ#HOOLSVH#DV#LW#
SURSDJDWHV1#,Q#VSHFLDO#FDVHV/#LW#ZLOO#UHPDLQ#RULHQWHG#LQ#RQH#
GLUHFWLRQ#+OLQHDU#SRODUL]DWLRQ,#RU#ZLOO#WUDFH#RXW#D#FLUFOH#+OHIW#RU#
ULJKW#FLUFXODU#SRODUL]DWLRQ,1

67% 6WDWXV#%\WH#5HJLVWHU

W 7LPH

7 $EEUHYLDWLRQ#IRU#WHUD/#4345#XQLWV1

9 YROW

9$ YROW0DPSHUH

: ZDWW

ZDYHOHQJWK )RU#PRQRFKURPDWLF#OLJKW/#WKH#GLVWDQFH#EHWZHHQ#WZR#
VXFFHVVLYH#SHDNV#+RU#WURXJKV,#RI#WKH#VLQXVRLGDOO\0YDU\LQJ#
HOHFWULF0ILHOG#DPSOLWXGH1#1RWH#WKDW/#XQOLNH#IUHTXHQF\/#WKH#
ZDYHOHQJWK#RI#OLJKW#LV#LQYHUVHO\#SURSRUWLRQDO#WR#WKH#UHIUDFWLYH#
LQGH[#RI#WKH#PHGLXP#WKURXJK#ZKLFK#LW#SURSDJDWHV1#,W#LV#IRU#
WKLV#UHDVRQ#WKDW#DFFXUDWH#ZDYHOHQJWK#PHDVXUHPHQWV#DUH#
JHQHUDOO\#VSHFLILHG#DV#EHLQJ#GHWHUPLQHG#LQ#´DLUµ#RU#LQ#
´YDFXXPµ1

λ ODPEGD1#*UHHN#OHWWHU#XVHG#WR#GHQRWH#ZDYHOHQJWK1

µ $EEUHYLDWLRQ#IRU#PLFUR/#4309#XQLWV1

ν QX1#*UHHN#OHWWHU#XVHG#WR#GHQRWH#IUHTXHQF\1#7UDGLWLRQDOO\/#WKH#
SK\VLFV#FRPPXQLW\#XVHV#´νµ#WR#GHQRWH#IUHTXHQF\#ZKHUHDV#
WKH#HQJLQHHULQJ#FRPPXQLW\#XVHV#´fµ1
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INDEX

A
abbreviations....................................Glossary-1
acquisition

modes............................................2-1, 3-10
starting.................................................. 3-10
stopping................................................ 3-10

Add button.................................................... 3-9
after sales service ........................................ 6-2
application

exiting ................................................... 3-13
starting.................................................... 3-1

auto-diagnostic window
successful............................................... 3-1
unsuccessful........................................... 3-1

B
button

Add......................................................... 3-9
Cancel .................................................... 3-9
Delete ..................................................... 3-9
function..........................................3-4, 3-13
OK .......................................................... 3-9
Scan ....................................................... 3-4
Setup...................................................... 3-5
Stop...................................................... 3-11
Wave plate ....................................3-4, 3-10
Wavelength ............................................ 3-4

C
Cancel button............................................... 3-9
caps, protective.....................................2-3, 4-1
caution

module insertion ..................................... 2-3
module removal...................................... 2-3
of product hazard ................................... 1-2

certification information ...................................vi
certification, warranty ................................... 6-2
cleaning fiber end......................................... 2-4

closing the monitor window........................ 3-13
commands, GPIB.........................................C-1
connection

fiber-optic cable...................................... 2-4
connector port, see port
contacting EXFO.......................................... 1-3
control

local........................................................ 2-1
remote.................................................... 2-1

control switch ............................................... 3-5
see also edit box

controller page ............................................. 3-5
 see also main window

D
date of manufacture..................................... 2-1
defining settings manually ......................... 3-10
Delete button ............................................... 3-9
description

front panel .............................................. 2-2
IQ-5100 .................................................. 2-1
Main window .......................................... 3-2
Monitor window .................................... 3-12

Display menu ............................................... 3-3
drop-down menus ........................................ 3-3
Dynamic Data Exchange ............................. 2-1

E
equipment returns........................................ 6-3
exiting the application

from the main window .......................... 3-13
from the monitor window...................... 3-13

F
fiber end cleaning ........................................ 2-4
fiber-optic cable connection ......................... 2-4
File menu ..................................................... 3-3
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front panel description ................................. 2-2
function button .................................... 3-4, 3-13

G
getting help .................................................. 1-3
glossary ........................................... Glossary-1
GPIB

commands .............................................C-1
interface ................................................. 2-1
link.......................................................... 3-6

H
Help menu ................................................... 3-3

I
Initializing... message .................................. 3-6
inspection upon receipt................................ 1-2
integrated data display screen................... 3-12
IQ Software.................................................. 1-1
IQ-203.......................................................... 2-1
IQ-203 front panel function keys.................. 3-4
IQ-206.......................................................... 2-1
IQ-5100 description ..................................... 2-1

L
LED push button functions .......................... 2-3
list box

Scan Period .................................... 3-5, 3-9
Wavelength.............................. 3-4, 3-5, 3-8

local control ................................................. 2-1
Local inscription........................................... 3-6
Lockout inscription....................................... 3-6

M
magnifying glass.......................................... 3-5
main window description ............................. 3-2
maintenance ................................................ 4-1
manual mode........................2-1, 3-4, 3-6, 3-10
manually defining settings ......................... 3-10

mechanical specifications.............................5-2
menu

Display....................................................3-3
drop-down...............................................3-3
File..........................................................3-3
Help ........................................................3-3

menu bar ......................................................3-3
see also main window

message
Initializing................................................3-6
Manual mode..........................................3-6
Processing... ...........................................3-6
Random scanning mode.........................3-6

mode
manual............................ 2-1, 3-4, 3-6, 3-10
of acquiring data ............................2-1, 3-10
random scanning ............ 2-1, 3-4, 3-6, 3-11

module
insertion ..................................................2-3
removal...................................................2-4

monitor window
closing ..................................................3-13
description ............................................3-12
opening.................................................3-12

N
nameplate.....................................................2-1

O
OK button .....................................................3-9
on-screen indicator.......................................3-4
opening the monitor window.......................3-12
operating environment..................................5-2
optical

port .........................................................2-2
specifications ..........................................5-1

P
parameters ...................................................3-8
part number ..................................................2-1
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port
cleaning.................................................. 4-1
input........................................................ 2-2
optical ..................................................... 2-2
output ..................................................... 2-2

Processing... message................................. 3-6
product

nameplate............................................... 2-1
version.................................................... 2-1

protective caps......................................2-3, 4-1

R
Random scanning in progress... window ... 3-11
random scanning mode ....... 2-1, 3-4, 3-6, 3-11
Random scanning mode message .............. 3-6
remote control .............................................. 2-1
Remote inscription ....................................... 3-6
return merchandise authorization see RMA
RMA ............................................................. 6-3

S
safety

caution.................................................... 1-2
important ................................................ 1-2
warning................................................... 1-2

Scan button.................................................. 3-4
Scan Period list box ..............................3-5, 3-9
scan period setup......................................... 3-9
scanning resolution ...................................... 3-5
serial number ............................................... 2-1
service, after sales ....................................... 6-2
setting test parameters ................................ 3-8
settings

manual.................................................... 3-6
setup

scan period............................................. 3-9
wavelength ............................................. 3-8

Setup button................................................. 3-5
shipping to EXFO......................................... 6-3
specifications

mechanical ............................................. 5-2

optical..................................................... 5-1
technical................................................. 5-1

stabilization
temperature............................................ 3-7

stabilizing window ........................................ 3-7
starting

an acquisition ....................................... 3-10
the application........................................ 3-1

status bar ..................................................... 3-6
status bar inscription

Local ...................................................... 3-6
Lockout .................................................. 3-6
Remote .................................................. 3-6

Stop button ................................................ 3-11
stopping an acquisition .............................. 3-10
storage temperature .................................... 1-3
symbols............................................ Glossary-1

T
temperature for storage ............................... 1-3
temperature stabilization.............................. 3-7
test parameters

setting .................................................... 3-8
title bar ......................................................... 3-3

 see also main window
transportation requirements......................... 1-3
troubleshooting ............................................ 4-2

U
UltraTech Engineering Labs Inc. ....................vi

V
viewing acquisition results ......................... 3-11
voltage

wave plate.............................................. 3-4

W
W.P.

 see wave plate
warning of personal hazard ......................... 1-2
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warranty
certification............................................. 6-2
exclusions .............................................. 6-2
general ................................................... 6-1
liability .................................................... 6-2
null and void........................................... 6-1

Wave plate button............................... 3-4, 3-10
wave plate voltage....................................... 3-4
Wavelength

button..................................................... 3-4
edit box .................................................. 3-9
list box...................................... 3-4, 3-5, 3-8
page....................................................... 3-9
scroll list ................................................. 3-9

wavelength setup......................................... 3-8
window

Auto-diagnostic ...................................... 3-1
Monitor ................................................. 3-12
Random scanning in progress... .......... 3-11
Setup ..................................................... 3-8
Stabilizing............................................... 3-7

Windows ...................................................... 2-1
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


