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2ETROSPECT AND /UTLOOK

;OPZ PZZ\L VM [OL 3,+ WYVMLZZPVUHS 9L]PL �̂ 3W9 �� PZ KLKPJH[LK [V ZVTL
SPNO[PUN [VWPJZ [OH[ ^L YL]PL^ PU YL[YVZWLJ[ HZ ^LSS HZ ZVTL [VWPJZ YLSL]HU[
MVY [OL M\[\YL�

0U [OPZ JVU[L_[� P[ PZ MHZJPUH[PUN [V SVVR H[ [OL ^PUUPUN WYVQLJ[Z VM [OL +(30
3PNO[PUN (^HYKZ� ;OL ZTHY[ SPNO[PUN ZVS\[PVUZ HYL H^HYKLK PU LPNO[ KPMMLYLU[
HWWSPJH[PVU HYLHZ�

>L WYLZLU[ H \UPX\L SPNO[PUN ZVS\[PVU ^P[O [OL >\`\HUOL :[HKP\T� ^OLYL
HU V\[Z[HUKPUN JVTIPUH[PVU VM SPNO[PUN KLZPNU HUK HYJOP[LJ[\YL OHZ ILLU
HJOPL]LK� ;OL WYLZLU[H[PVU VM SPNO[PUN WYVQLJ[Z ZOV\SK PUZWPYL \Z [V
\UKLYZ[HUK SPNO[PUN ZVS\[PVUZ IL[[LY HUK NH[OLY PKLHZ MYVT [OL JVTWVULU[
\W [V [OL YLHSPaLK WYVQLJ[�

>L ^LYL HSZV WHY[PJ\SHYS` WSLHZLK [V PU[LY]PL^ A\T[VILS .YV\W *,6 +Y�
(SMYLK -LSKLY MVY [OPZ PZZ\L� /PZ YL[YVZWLJ[P]L HUK� HIV]L HSS� OPZ Z[YH[LNPJ
JVUZPKLYH[PVUZ MVY [OL M\[\YL VM SPNO[PUN HYL PUZWPYPUN HUK ZOV^ \Z [OL WH[OZ
VM [OL SPNO[PUN ^VYSK VM [OL JVTPUN `LHYZ�

;OL M\[\YL [VWPJZ VM JVTT\UPJH[PVU Z\JO HZ 3P-P� :THY[ 3PNO[PUN HUK [OL
J\YYLU[ <=* [VWPJ MVY KPZPUMLJ[PVU ^P[O SPNO[ HYL JV]LYLK ]LY`
JVTWYLOLUZP]LS` PU [OPZ PZZ\L� 6M JV\YZL� HZ HS^H`Z� ^L HYL HSZV WYV]PKPUN
[OL SH[LZ[ SPNO[PUN UL^Z�

0 OVWL `V\ LUQV` YLHKPUN [OPZ PZZ\L�

@V\YZ :PUJLYLS �̀

:PLNMYPLK 3\NLY

3\NLY 9LZLHYJO L�<�� -V\UKLY  *,6
3,+ WYVMLZZPVUHS� ;YLUKZ PU 3PNO[PUN� 3W: +PNP[HS  .SVIHS 3PNO[PUN +PYLJ[VY`
0U[LYUH[PVUHS :VSPK�:[H[L 3PNO[PUN (SSPHUJL �0:(�� 4LTILY VM [OL )VHYK VM (K]PZVYZ
4LTILY VM [OL .VVK 3PNO[ .YV\W HUK [OL ,\YVWLHU 7OV[VUPJZ 0UK\Z[Y` *VUZVY[P\T
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� 3PNO[PUN +LZPNU HZ H *YVZZ�+PZJPWSPUHY`
:JPLUJL
I` 0HU (:/+6>5� *VMV\UKLY VM (SS ;OPUNZ
3PNO[PUN (ZZVJPH[PVU �(;3(�

1(:6

�� 0U[LYUH[PVUHS 3PNO[PUN 5L^Z

/,*+7,1* ò ,17(59,(:

�� +Y� (SMYLK -,3+,9� *,6 A\T[VILS .YV\W
JVTWPSLK I` ,KP[VYZ� 3,+ WYVMLZZPVUHS

/36 ',*,7$/

�� 3W: +PNP[HS! 3PNO[PUN *VUMLYLUJL 
,_OPIP[PVU ����

/,&+7,1* '(6,*1 352-(&7

�� >\`\HUOL :[HKP\T� *OPUH
I` 3PJO[]PZPVU +LZPNU

$:$5'6

�� +(30 3PNO[PUN (^HYKZ ����
I` +(30 (SSPHUJL

/,),

�� (U 6\[SVVR VU [OL -\[\YL VM 3P-P� MYVT [OL
*P[` ^OLYL [OL *VTWHJ[ +PZJ ^HZ )VYU
I` 1LHU�7H\S 3055(9;A� 7YVM� +Y� 0Y�� :PNUPM` HUK
,PUKOV]LU <UP]LYZP[` VM ;LJOUVSVN`
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�� ;OL 0U]PZPISL 3PNO[ 9L]VS\[PVU
I` 7H\S )3(5*� )VSI

89 5()/(&7256

�� +\YHIPSP[` ,UOHUJLTLU[ VM -VYTHISL
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,DQ $6+'2:1
,DQ $VKGRZQ LV FRIRXQGHU
RI WKH $OO 7KLQJV /LJKWLQJ
$VVRFLDWLRQ �$7/$�� D
QRQ�SUR¾W RUJDQL]DWLRQ
ZKRVH SXUSRVH LV WR
DGYDQFH� VXSSRUW� SURPRWH
DQG FRQWULEXWH WR
LQQRYDWLRQ� VFLHQFH� DQG
HQJLQHHULQJ LQ OLJKWLQJ�
LQFOXGLQJ OLJKWLQJ IRU KHDOWK�
KRUWLFXOWXUH� DUFKLWHFWXUH
DQG HQWHUWDLQPHQW�

+H LV DOVR 3UHVLGHQW DQG
6HQLRU 6FLHQWLVW IRU
6XQ7UDFNHU 7HFKQRORJLHV
/WG�� ZKHUH KH GHYHORSV
OLJKWLQJ GHVLJQ DQG DQDO\VLV
VRIWZDUH IRU KRULFXOWXUH�
DUFKLWHFWXUH� HQWHUWDLQPHQW�
DQG XOWUDYLROHW JHUPLFLGDO
GLVLQIHFWLRQ� +H KDV EHHQ
GRLQJ OLJKWLQJ UHVHDUFK IRU
WKLUW\ \HDUV� DQG FXUUHQWO\
KROGV �� SDWHQWV LQ PDQ\
¾HOGV RI OLJKWLQJ VFLHQFH
DQG WHFKQRORJ\�

,IGHTING $ESIGN AS A #ROSS$ISCIPLINARY 3CIENCE
>OH[ KVLZ [OL TL[H]LYZL� [OL WYVTPZLK
¸UL_[ JOHW[LY MVY [OL 0U[LYUL[¹ �4HYR
A\JRLYILYN� ������ OH]L [V KV ^P[O HY�
JOP[LJ[\YHS SPNO[PUN& 0[ ^PSS IL HM[LY HSS HU
PTTLYZP]L ]PY[\HS ^VYSK ^OLYL WLVWSL ^PSS
NH[OLY [V ZVJPHSPaL� WSH �̀ HUK ^VYR�

;OL ÄYZ[ HUK VI]PV\Z HUZ^LY PZ [OH[ [OL
TL[H]LYZL ^PSS IL H YLÅLJ[PVU VM V\Y
WO`ZPJHS ^VYSK� ^OLYL JVTWHUPLZ ^PSS
^HU[ [OLPY ]PY[\HS Z[VYLMYVU[Z HUK NH[OLY�
PUN ZWHJLZ [V IL HZ LUNHNPUN HZ [OLPY
WO`ZPJHS JV\U[LYWHY[Z� ;OPZ ^PSS NP]L
WYVMLZZPVUHS SPNO[PUN KLZPNULYZ [OL VW�
WVY[\UP[` [V KLZPNU SPNO[PUN MVY ]PY[\HS
ZWHJLZ PU T\JO [OL ZHTL THUULY HZ ^L
KV UV^ ^P[O SPNO[PUN KLZPNU ZVM[^HYL MVY
WO`ZPJHS ZWHJLZ�

>L JHU KV IL[[LY� OV^L]LY� ;OL ZLJVUK
HUK TVYL Z\I[SL HUZ^LY SPLZ PU ^OH[ ^L
HSYLHK` RUV^ HIV\[ [OL WZ`JOVWO`ZPJZ
VM ZWH[PHS HUK [LTWVYHS O\THU ]PZPVU�
;OLYL PZ H T\JO YPJOLY HUK TVYL YL^HYK�
PUN ZL[ VM VWWVY[\UP[PLZ HUK JOHSSLUNLZ
MVY Z[HY[�\W JVTWHUPLZ [OH[ TH` JVTL
MYVT HWWS`PUN [OPZ RUV^SLKNL�

;OPUR HIV\[ P[! [OL TL[H]LYZL ^PSS IL
UV[OPUN TVYL [OHU [OL WYVQLJ[PVU VM PT�
HNLZ VU[V [OL ]PL^LY»Z YL[PUHL� >P[O L`L
[YHJRPUN [LJOUVSVN �̀ ^L ^PSS RUV^ [OL
]PL^LY»Z NHaL KPYLJ[PVU HUK OLUJL [OL
ZWH[PHS KPZ[YPI\[PVU VM JVULZ� YVKZ� HUK
PW9.*Z VU[V ^OPJO [OL PTHNLZ HYL IL�
PUN WYVQLJ[LK� -YVT ]PZPVU HUK JVSVY
ZJPLUJL� ^L HSYLHK` RUV^ [OH[ V\Y WLY�
JLW[PVU VM YLHSP[` JHU IL PUÅ\LUJLK I`
^OH[ V\Y YL[PUHL ZLL HUK OV^ V\Y ]PZ\HS
JVY[L_ WYVJLZZLZ [OL ÅV^ VM PUMVYTH[PVU
¶ ^L JHU THUPW\SH[L [OPZ PUMVYTH[PVU
MYHTL�I`�MYHTL [V V\Y HK]HU[HNL�

;OL RUV^SLKNL PZ [OLYL MVY HSS [V ZLL�
W\ISPZOLK PU WLLY�YL]PL^LK HJHKLTPJ
QV\YUHSZ� >OH[ PZ VM[LU UV[ [OLYL� OV^�
L]LY� PZ HU \UKLYZ[HUKPUN VM OV^ P[ JHU
IL HWWSPLK [V SPNO[PUN KLZPNU� VY TVYL
ZWLJPÄJHSS` [V OV^ ^L WLYJLP]L V\Y LU�
]PYVUTLU[ [OYV\NO VW[PJHS YHKPH[PVU� ;V
HWWS` [OPZ RUV^SLKNL� ^L ULLK [V [OVY�
V\NOS` \UKLYZ[HUK [OL [VWPJ MYVT V\Y
WLYZWLJ[P]L�

:WLHRPUN TVYL NLULYHSS �̀ SPNO[PUN KLZPNU
PZ PUOLYLU[S` H JYVZZ�KPZJPWSPUHY` ZJP�

LUJL� ;OPUR� MVY L_HTWSL� VM JPYJHKPHU�
IHZLK SPNO[PUN� SPNO[ WVSS\[PVU� SPNO[�IHZLK
JVTT\UPJH[PVUZ� 0U[LYUL[ VM ;OPUNZ�
\S[YH]PVSL[ NLYTPJPKHS KPZPUMLJ[PVU� HUK
OVY[PJ\S[\YHS SPNO[PUN� >L PU]HYPHIS` HZR�
¸/V^ JHU 0 HWWS` L_PZ[PUN WYVK\J[Z HUK
[LJOUVSVNPLZ [V [OLZL THYRL[ VWWVY[\�
UP[PLZ&¹ ;OPZ PZ� OV^L]LY� WYLJPZLS` [OL
^YVUN X\LZ[PVU� >L ZOV\SK PUZ[LHK HZR�
¸>OH[ PZ TPZZPUN OLYL&¹ ;V HUZ^LY [OPZ
X\LZ[PVU� ^L V\YZLS]LZ ULLK [V ILJVTL
L_WLY[Z PU [OL ZWLJPÄJ ÄLSK� ^OL[OLY P[
PZ JPYJHKPHU YO`[OTZ� SPNO[ WVSS\[PVU� ]P�
YVSVN �̀ VY IV[HU �̀ >L KV UV[ ULLK [V
\UKLYZ[HUK L]LY` KL[HPS� I\[ ^L KV ULLK
[V \UKLYZ[HUK OV^ [OL ÄLSK YLSH[LZ [V
VW[PJHS YHKPH[PVU� 6US` [OLU ^PSS ^L ZLL
[OL [Y\L VWWVY[\UP[PLZ HUK JOHSSLUNLZ
YLSH[LK [V SPNO[PUN� L]LU [OV\NO [OL` TH`
UV[ IL L]PKLU[ [V HJRUV^SLKNLK L_WLY[Z
PU [OL ÄLSK�

;HRL� MVY L_HTWSL� OVY[PJ\S[\YHS SPNO[PUN
HUK P[Z YLSH[PVU [V IV[HU �̀ :OV\SK `V\
HZ H SPNO[PUN LU[YLWYLUL\Y JHYL HIV\[ [OL
ZWLJ[YHS HUK [LTWVYHS YLZWVUZP]P[` VM [OL
WOV[VWPNTLU[ WO`[VJOYVTL PU YLSH[PVU
[V [OL LUK�VM�KH` YLZWVUZLZ VM WSHU[Z�
HUK PU WHY[PJ\SHY KP\YUHS HUK JPYJHUU\HS
JOHUNLZ PU H[TVZWOLYPJ ZR` JVSVY& 0M
`V\ ^HU[ [V IL VU [OL J\[[PUN LKNL VM
SPNO[PUN [LJOUVSVN �̀ [OL HUZ^LY PZ \U�
LX\P]VJHS! `LZ�

/VY[PJ\S[\YHS SPNO[PUN PZ UV[ HIV\[ \ZPUN
IS\L 0U.H5 HUK YLK (S0U.H7 3,+Z [V
TH_PTPaL WOV[VZ`U[OLZPZ" P[ PZ HIV\[
THUPW\SH[PUN [OL ZWLJ[YHS HUK [LTWV�
YHS WYVWLY[PLZ VM SPNO[ ZV\YJLZ [V VW[P�
TPaL [OL T\S[PKPTLUZPVUHS HZWLJ[Z VM
WSHU[ NYV^[O HUK KL]LSVWTLU[� -YVT
[OL TVSLJ\SHY \UKLYWPUUPUNZ VM WSHU[
WOV[VTVYWOVSVN` HUK �PU [OPZ JHZL� H[�
TVZWOLYPJ WO`ZPJZ� ^L ULLK [V SVVR ^LSS
IL`VUK SPNO[PUN ZJPLUJL�

;OL ZHTL WYPUJPWSL HWWSPLZ L]LY`^OLYL
[OH[ SPNO[PUN VM HU` ZVY[ OHZ HU PTWHJ[!
[OL VWWVY[\UP[PLZ HUK JOHSSLUNLZ JVTL
MYVT M\SS` \UKLYZ[HUKPUN [OL WV[LU[PHS
ZJVWL VM [OL HWWSPJH[PVU� 0[ PZ UV[ HIV\[
OV^ ^L PSS\TPUH[L ZVTL[OPUN� I\[ OV^
[OH[ ZVTL[OPUN YLZWVUKZ [V HUK \[PSPaLZ
SPNO[� "

0�(�
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$EPARTMENT OF %NERGY
!NNOUNCES 0HASE � 7INNERS
OF ,0RIZE ,IGHTING
#OMPETITION

<�:� :LJYL[HY` VM ,ULYN` 1LUUPMLY 4�
.YHUOVST HUUV\UJLK [OL MV\Y ^PUULYZ PU
7OHZL � VM [OL <�:� +LWHY[TLU[ VM ,ULYN`»Z
�+6,� 3PNO[PUN 7YPaL �3�7YPaL�� H[ [OL )\PSKPUN
;LJOUVSVNPLZ 6MÄJL»Z HUU\HS :VSPK�:[H[L
3PNO[PUN >VYRZOVW� ;OL 3�7YPaL� PZ H �����
TPSSPVU WYPaL SPNO[PUN JVTWL[P[PVU SH\UJOLK I`
+6, PU 4H` ����� ;OL 3�7YPaL� PZ KLZPNULK
[V ZW\Y NYV\UKIYLHRPUN PUUV]H[PVU� KVTLZ[PJ
THU\MHJ[\YPUN� HUK [OL ILULÄ[Z VM HU
PUJS\ZP]L� JSLHU�LULYN` LJVUVT` MVY
UL_[�NLULYH[PVU SPNO[PUN ZVS\[PVUZ PU
JVTTLYJPHS I\PSKPUNZ�

¸;OL SPNO[I\SI PZ [OL \UP]LYZHS Z`TIVS VM H
NYLH[ PKLH HUK THRPUN SPNO[PUN Z`Z[LTZ L]LU
IL[[LY MVY WLVWSL HUK [OL WSHUL[ TH` IL V\Y
IYPNO[LZ[ PKLH `L[�¹ ZHPK :LJYL[HY` .YHUOVST�
¸0U]LZ[PUN PU UL_[�NLULYH[PVU SPNO[PUN ZVS\[PVUZ
PZ RL` [V [HJRSPUN [OL JSPTH[L JYPZPZ� IVVZ[PUN
(TLYPJHU Z\WWS` JOHPUZ HUK THU\MHJ[\YPUN VM
[OLZL [LJOUVSVNPLZ� JYLH[PUN NVVK�WH`PUN
QVIZ� HUK )\PSKPUN )HJR )L[[LY�¹

;OL 3�7YPaL� [HYNL[Z JVTTLYJPHS ZLJ[VY
SPNO[PUN� ^OPJO HJJV\U[Z MVY ��� VM UH[PVUHS
SPNO[PUN LULYN` \ZL� HUK LUJV\YHNLZ SPNO[PUN
PUUV]H[VYZ [V KLZPNU Z`Z[LTZ ^P[O
IYLHR[OYV\NO LULYN` LMÄJPLUJ` ���¶���
HIV]L [VKH`»Z WYVK\J[Z�� X\HSP[ �̀ M\UJ[PVUHSP[ �̀
HUK Z\Z[HPUHIPSP[ �̀ ;OL JH[LNVY` VM LX\P[` HUK
PUJS\ZPVU PZ HUV[OLY LTWOHZPZ VM [OL
JVTWL[P[PVU� HZ L_[YH WVPU[Z HYL H^HYKLK MVY
PUUV]H[PVU PU KP]LYZP[ �̀ LX\P[ �̀ HUK PUJS\ZPVU PU
OV^ [OLZL SPNO[PUN Z`Z[LTZ HYL KLZPNULK�
WYVK\JLK� HUK PUZ[HSSLK� ( M\SS YLHSPaH[PVU VM
3�7YPaL��^PUUPUN [LJOUVSVN` LU]PZPVUZ 3,+
WYVK\J[Z THU\MHJ[\YLK ^P[O ZPNUPÄJHU[
KVTLZ[PJ TH[LYPHSZ� ^OPSL KLTVUZ[YH[PUN
L_JLW[PVUHS LULYN` LMÄJPLUJ �̀ KH[H
JVUULJ[P]P[ �̀ ZLHTSLZZ SPNO[PUN JVU[YVS� HUK
L_JLSSLU[ ]PZ\HS X\HSP[ �̀ ^P[O HSS WYVK\J[Z
KLZPNULK MVY YLJ`JSPUN HUK YLTHU\MHJ[\YPUN�
;OL JVTWL[P[PVU PZ VYNHUPaLK PU[V [OYLL
WOHZLZ� ;OPZ HUUV\UJLTLU[ YLJVNUPaLZ [OL
^PUULYZ VM 7OHZL �� [OL *VUJLW[ 7OHZL�

;OL 3�7YPaL� *VUJLW[ 7OHZL PU]P[LK
WHY[PJPWH[PVU I` UVU[YHKP[PVUHS PUUV]H[VYZ Z\JO
HZ Z[\KLU[Z� PUKP]PK\HSZ� HUK [OVZL V\[ZPKL [OL
SPNO[PUN PUK\Z[Y` HZ ^LSS HZ RUV^U
THU\MHJ[\YLYZ� ;OL JVTWL[P[PVU WYV]PKLK HU
VWWVY[\UP[` PU [OL *VUJLW[ 7OHZL MVY [OLZL
WHY[PJPWHU[Z [V YLJLP]L MLLKIHJR VU [OLPY
WYVWVZLK PUUV]H[PVUZ MYVT HU ,_WLY[ 9L]PL^
7HULS THKL \W VM LPNO[ PUKLWLUKLU[� L_[LYUHS
[OV\NO[ SLHKLYZ MYVT PUK\Z[Y` HUK HJHKLTPH�
>OPSL [OL *VUJLW[ 7OHZL ^PUULYZ LHJO
YLJLP]L H WYPJL VM �������� HSS ZLYPV\Z LU[YHU[Z
HYL ^LSJVTL [V Z\ITP[ [V HU` WOHZL VM [OL
3�7YPaL�

;OL 3�7YPaL� *VUJLW[ 7OHZL ^PUULYZ HYL!

3URMHFW 7DQJR� VXEPLWWHG E\ 4XDUN6WDU RI
/DV 9HJDV� 1HYDGD� ;OL UL[^VYRLK�
^OP[L�[\UHISL S\TPUHPYL JVUJLW[ SL]LYHNLZ
PUUV]H[PVUZ PU VW[PJZ� 3,+� HUK WV^LY
JVU]LYZPVU [LJOUVSVN` [V KLSP]LY OPNO LMÄJHJ �̀
L_JLW[PVUHS X\HSP[` VM SPNO[� HUK WYLJPZL JVU[YVS
VM SPNO[ KPZ[YPI\[PVU�

6XVWDLQDEOH DQG &RQQHFWHG 7URIIHU
5HWUR¾W� VXEPLWWHG E\ 2ULRQ (QHUJ\
6\VWHPV RI -DFNVRQYLOOH� )ORULGD� ;OL
JVUJLW[ VMMLYZ H OPNO�LMÄJHJ �̀ UL[^VYRLK 3,+
S\TPUHPYL ^P[O HK]HUJLK JVU[YVSZ [OH[ JHU IL
YL[YVÄ[[LK PU SLZZ [OHU [^V TPU\[LZ [V HU
L_PZ[PUN Å\VYLZJLU[ S\TPUHPYL�

/DWHUDOO\ 6\PPHWULFDO /HYHO � (QJLQH IRU
�' 3ULQWLQJ� VXEPLWWHG E\ 6PDVK WKH
%XOE�%ULGJHOX[ RI 0RXQWDLQ 9LHZ�
&DOLIRUQLD� ;OPZ �+�WYPU[LK ZLTP�PUKPYLJ[
S\TPUHPYL JVUJLW[ \ZLZ H OPNO�WLYMVYTHUJL
SPNO[ LUNPUL [OH[ YLX\PYLZ UV ZLJVUKHY` VW[PJZ
HUK KLSP]LYZ OPNO LMÄJHJ` HUK L_JLSSLU[ X\HSP[`
VM SPNO[" HU PUUV]H[P]L VW[PJHS KLZPNU [OH[
YLK\JLZ SVZZLZ HUK HKKYLZZLZ NSHYL" HUK H
S\TPUHPYL OV\ZPUN [OH[ JHU IL �+ WYPU[LK VU
[OL QVI ZP[L�

3DSD\D 0RGXODU /LJKWLQJ (FRV\VWHP�
VXEPLWWHG E\ 3DSD\D RI (YDQVWRQ� ,OOLQRLV�
;OPZ OPNOS` TVK\SHY S\TPUHPYL WSH[MVYT
KLZPNULK I` H [LHT MYVT V\[ZPKL [OL SPNO[PUN
PUK\Z[Y` \ZLZ H \UPX\L JVTT\UP[`�IHZLK
HWWYVHJO" HU HSS VWLU�ZV\YJL HZWLJ[ VMMLYZ
VWWVY[\UP[PLZ MVY PUUV]H[VYZ VM HSS [`WLZ [V
WHY[PJPWH[L PU L]VS]PUN HUK PUUV]H[PUN [OPZ
SPNO[PUN ZVS\[PVU V]LY [PTL�

3VVRPUN HOLHK� [OL Z\IZLX\LU[ WOHZLZ VM [OL
3�7YPaL� ^PSS WYLZLU[ MYLZO VWWVY[\UP[PLZ MVY
H^HYKZ HUK YLJVNUP[PVU� (SS LSPNPISL LU[YHU[Z
HYL ^LSJVTL [V WHY[PJPWH[L PU HU` VM [OL
3�7YPaL� WOHZLZ HUK WHY[PJPWH[PVU PU VUL
WOHZL PZ UV[ YLX\PYLK [V IL LSPNPISL MVY HUV[OLY�
7OHZL �� [OL 7YV[V[`WL 7OHZL� VWLUZ [OPZ `LHY
HUK JHSSZ MVY WYV[V[`WL SPNO[PUN Z`Z[LTZ
HSSV^PUN OHUKZ�VU L]HS\H[PVU MVY [LJOUPJHS
WLYMVYTHUJL HUK PUUV]H[PVU� 7OHZL �� [OL
4HU\MHJ[\YPUN HUK 0UZ[HSSH[PVU 7OHZL� ^PSS
YL^HYK <�:� THU\MHJ[\YPUN HUK PUZ[HSSH[PVU VM
SPNO[PUN Z`Z[LTZ [OH[ TLL[ YPNVYV\Z 3�7YPaL�

[LJOUPJHS YLX\PYLTLU[Z� 7HY[PJPWHU[Z HYL
LUJV\YHNLK [V MVYT [LHTZ HZ ULJLZZHY` [V

[\YU NYLH[ PKLHZ PU[V YLHS WYVK\J[Z HUK
PUZ[HSSH[PVUZ�

;OL ÄYZ[ 3PNO[PUN 7YPaL ^HZ H^HYKLK I` +6,
PU ���� [V YLJVNUPaL H OPNO�LMÄJPLUJ` 3,+
YLWSHJLTLU[ MVY [OL [YHKP[PVUHS ���^H[[ (� 
PUJHUKLZJLU[ I\SI� 1\Z[ HZ [OL ^PUUPUN
(�3HTW ^HZ H IYLHR[OYV\NO HUK ZPNUHSLK H
[\YUPUN WVPU[ PU JVTTLYJPHSS` H]HPSHISL 3,+
SPNO[PUN� [OL J\YYLU[ 3�7YPaL� PZ ZLLRPUN
JVTWHYHISL PTWHJ[ MYVT [OL UL_[ NLULYH[PVU
VM SPNO[PUN LU YV\[L [V KLJHYIVUPaPUN [OL I\PS[
LU]PYVUTLU[� "

.ATIONAL ,IGHTING "UREAU
!NNOUNCES ���� "OARD
-EMBERS

;OL 5H[PVUHS 3PNO[PUN )\YLH\ �53)�� [OL
PUKLWLUKLU[� UV[�MVY�WYVÄ[� SPNO[PUN�LK\JH[PVU
MV\UKH[PVU ZWVUZVYLK I` WYVMLZZPVUHS
ZVJPL[PLZ� [YHKL HZZVJPH[PVUZ� THU\MHJ[\YLYZ�
\[PSP[PLZ� HUK HNLUJPLZ VM [OL <�:� NV]LYUTLU[�
HUUV\UJLZ [OL HWWVPU[TLU[ VM P[Z UL^ )VHYK
TLTILYZ�

4HY` )L[O .V[[P� YL[PYLK HM[LY H SVUN PSS\Z[YPV\Z
JHYLLY ^P[O ., 3PNO[PUN� ^HZ LSLJ[LK
*OHPYWLYZVU�

9\I` 1HK^L[ ^HZ LSLJ[LK HZ 53) =PJL
*OHPYTHU� 4Z� 1HK^L[ PZ [OL V^ULY HUK
MV\UKLY VM ;Y\S` .YLLU :VS\[PVUZ� 2HYLU >PSSPZ�
J\YYLU[S` 0UK\Z[Y` +PYLJ[VY VM [OL 5H[PVUHS
,SLJ[YPJHS 4HU\MHJ[\YLYZ (ZZVJPH[PVU �5,4(��
^HZ LSLJ[LK :LJYL[HY �̀ .SLU .YHJPH� /LHK VM
*VTT\UPJH[PVUZ  )YHUK VM 3,+=(5*,� UV^
ZLY]LZ HZ ;YLHZ\YLY�

0U HKKP[PVU� Ä]L H[�SHYNL KPYLJ[VYZ ^LYL
LSLJ[LK� /V^HYK 3L^PZ� ^OV ]HJH[LK [OL
*OHPY WVZP[PVU� PZ ^P[O :WLJ[YV 3\TL HUK
YLWYLZLU[Z [OL 0SS\TPUH[PUN ,UNPULLYPUN :VJPL[`
�0,:�� *HY` 4LUKLSZVOU� [OL WYL]PV\Z
;YLHZ\YLY� PZ [OL *,6 VM 0TWLYPHS 3PNO[PUN
4HPU[LUHUJL *VTWHU` HUK YLWYLZLU[Z [OL
PU[LY5H[PVUHS (ZZVJPH[PVU VM 3PNO[PUN
4HUHNLTLU[ *VTWHUPLZ �5(34*6��� 9H`
2HZTHYR �0U[LYUH[PVUHS )YV[OLYOVVK VM
,SLJ[YPJHS >VYRLYZ�0),>�� ;LYY` 4J.V^HU
�0U[LYUH[PVUHS +HYR :R` (ZZVJPH[PVU�0+(�� HUK
1LYLT` @VU �., *\YYLU[� H +HPU[YLL JVTWHU`�
YLTHPULK HZ H[�SHYNL KPYLJ[VYZ�

;OL RL` WYVNYHTZ VM [OL 53) PUJS\KL! [OL
;LZSH (^HYKZ�� OVUVYPUN L_JLSSLUJL PU UL^
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JVUZ[Y\J[PVU HUK YL[YVÄ[ KLZPNUZ [OH[ LUOHUJL
[OL ]HS\L VM SPNO[PUN MVY WLVWSL" [OL ;Y\Z[LK
>HYYHU[` ,]HS\H[PVU 7YVNYHT� JLY[PM`PUN [OVZL
JVTWHUPLZ [OH[ JVTWSL[L HUK WHZZ [OL
KVJ\TLU[H[PVU WYVJLZZ [V ]HSPKH[L [OLPY
^HYYHU[`" [OL (Y[ HUK :JPLUJL VM 3PNO[PUN
(^HYKZ� YLJVNUPaPUN [^V WYVK\J[Z� VUL [OH[
KLTVUZ[YH[LZ L_JLW[PVUHS [LJOUPJHS PUUV]H[PVU
HUK HUV[OLY [OH[ WYV]PKLZ V\[Z[HUKPUN
HLZ[OL[PJ HWWLHS HUK OPNO�X\HSP[` SPNO[PUN�

6I[HPU TVYL PUMVYTH[PVU HIV\[ [OL )\YLH\ I`
]PZP[PUN P[Z ^LIZP[L� USI�VYN� VY I` JVU[HJ[PUN P[Z
Z[HMM H[ PUMV'USI�VYN VY �� ������ ������ "

'% #URRENT !NNOUNCES
0OST-ERGER %XECUTIVE
,EADERSHIP

*V\Y[UL` (IYHOHT� 1VL *LUPU� ;VT )V`SL� 4HYR
3L*SHPY� 1HZVU :OLYYPSS� *OPW ;H`SVY� 4HUPZO
)OHUKHYP� 0UNLY ,JRLY[� +HU 7OHSLU� 1PT -HYYLSS�
;VT )LU[VU �SLM[ [V YPNO[�

*\YYLU[� [OL UL^ JVTWHU` MVYTLK [OYV\NO [OL
TLYNLY VM ., *\YYLU[� H +HPU[YLL JVTWHU �̀
HUK /\IILSS� 0UJVYWVYH[LK»Z JVTTLYJPHS HUK
PUK\Z[YPHS �*0� SPNO[PUN I\ZPULZZ� HUUV\UJLK
P[Z UL^ L_LJ\[P]L [LHT MVY [OL JVTIPULK
JVTWHU` SVJH[LK HJYVZZ P[Z VMÄJLZ PU
.YLLU]PSSL� :*� HUK *SL]LSHUK� 6/�

¸(Z H SHYNLY LU[LYWYPZL� ^L HYL MVJ\ZLK VU
J\Z[VTLY JLU[YPJP[` ¶ LUZ\YPUN V\Y J\Z[VTLY
PUUV]H[PVU HUK L_LJ\[PVU ULLKZ HYL YHWPKS`
M\SÄSSLK I` V\Y I\ZPULZZ \UP[Z� ^OPSL SL]LYHNPUN
[OL JVTIPULK ZJHSL VM V\Y MHJPSP[PLZ HUK Z\WWS`
JOHPU PU H JVU[PU\HSS` ]VSH[PSL LU]PYVUTLU[� 0
HT [OLYLMVYL KLSPNO[LK [V OH]L H JVTWSL[L
THUHNLTLU[ [LHT PU WSHJL� HUK PU JOHYNL� VU
KH` VUL P[ZLSM�¹ ZHPK 4HUPZO )OHUKHYP�
7YLZPKLU[  *,6� *\YYLU[�

*OPW ;H`SVY� ^P[O HU LZ[HISPZOLK [YHJR YLJVYK PU
[OL SPNO[PUN PUK\Z[Y �̀ OHZ ILLU HWWVPU[LK [OL
*OPLM *VTTLYJPHS 6MÄJLY�

;OL I\ZPULZZ \UP[Z H[ [OL JVYL VM [OL JVTWHU`
^PSS IL SLK I`!
;VT )LU[VU HZ =7  .4 VM -P_[\YLZ� PUJS\KPUN
[OL YLJLU[S` HJX\PYLK -VY\T I\ZPULZZ
1HZVU :OLYYPSS HZ =7  .4 VM *VU[YVSZ HUK
:VM[^HYL� PUJS\KPUN [OL 5? HUK +HPU[YLL
WSH[MVYTZ
+HU 7OHSLU HZ =7  .4 VM .YV^[O 4HYRL[Z�
PUJS\KPUN 3HTWZ� 9VHK^H`Z� :PNUHNL HUK
/VY[PJ\S[\YL

;VT� 1HZVU HUK +HU OH]L L_[LUZP]L SPNO[PUN
PUK\Z[Y` L_WLYPLUJL� ^OPJO ^PSS OLSW \Z KYP]L
J\Z[VTLY�MVJ\ZLK PUUV]H[PVU HUK
OPNO�WLYMVYTHUJL SL]LSZ�

1VL *LUPU ^PSS L_WHUK OPZ YVSL HZ *OPLM :\WWS`
*OHPU 6MÄJLY [V UV^ PUJS\KL [OL HJX\PYLK
MHJPSP[PLZ PU 1\HYLa� 4L_PJV" ;PQ\HUH� 4L_PJV"
*OYPZ[PHUZI\YN� =(" HUK 7S`TW[VU� 4(�

1HTLZ ¸1PT¹ -HYYLSS� WYL]PV\ZS` 7YLZPKLU[ ¶
/\IILSS 3PNO[PUN� YLJLU[S` YLQVPULK [OL
JVTWHU` HZ [OL .YV\W *OPLM -PUHUJPHS 6MÄJLY
VM [OL JVTIPULK LU[LYWYPZL� *V\Y[UL`
(IYHOHT ^PSS SLHK [OL KL]LSVWTLU[ VM WLVWSL
YLZV\YJLZ HZ [OL *OPLM /\THU 9LZV\YJLZ
6MÄJLY�

;VT )V`SL ^PSS [HRL VU [OL UL^S` JYLH[LK YVSL
VM *OPLM +L]LSVWTLU[ 6MÄJLY SLHKPUN [OL
JVTWHU` KL]LSVWTLU[ HUK PU[LNYH[PVU LMMVY[Z�
4HYR >HYK OHZ ILLU HWWVPU[LK HZ =PJL
7YLZPKLU[ ¶ )\ZPULZZ ;YHUZMVYTH[PVU LU[Y\Z[LK
^P[O 7LYMVYTHUJL ,_JLSSLUJL HJYVZZ [OL
LU[LYWYPZL� 4HYR 3L*SHPY ^PSS SLHK [OL
KPNP[HS�JVUULJ[ LMMVY[Z HZ [OL *OPLM 0UMVYTH[PVU
6MÄJLY� HUK 0UNLY ,JRLY[ ^PSS IL [OL .LULYHS
*V\UZLS VM [OL I\ZPULZZ� "

3IGNIFY TO !CQUIRE 0IERLITE TO
3TRENGTHEN 0OSITION IN
!USTRALIAN AND .EW :EALAND
,IGHTING -ARKETS

:PNUPM` HUUV\UJLK [OH[ P[ OHZ LU[LYLK PU[V H
KLÄUP[P]L HNYLLTLU[ ^P[O (\Z[YHSPHU IHZLK
.LYHYK 3PNO[PUN .YV\W [V HJX\PYL [OLPY 7PLYSP[L
I\ZPULZZ� ;OL HJX\PZP[PVU PZ PU SPUL ^P[O V\Y
Z[YH[LN` [V L_WHUK ^P[OPU OPNOS` H[[YHJ[P]L
THYRL[ ZLNTLU[Z HUK ^PSS IYPUN [VNL[OLY [OL
Z[YVUN 9+ HUK PUUV]H[PVU JHWHIPSP[PLZ VM H
NSVIHS SLHKLY ^P[O [OL ZPNUPÄJHU[ L_WLY[PZL HUK
UL[^VYR VM H SVJHS IYHUK�

;OL \UPVU ^PSS Z[YLUN[OLU V\Y WVZP[PVU PU [OL
(\Z[YHSPHU HUK 5L^ ALHSHUK SPNO[PUN THYRL[Z
HUK WYV]PKL \Z ^P[O NYV^[O VWWVY[\UP[PLZ ¶
PUJS\KPUN [OVZL [OH[ L_PZ[ IL[^LLU 7PLYSP[L»Z
S\TPUHPYL WVY[MVSPVZ HUK :PNUPM`»Z JVUULJ[LK
SPNO[PUN ZVS\[PVUZ�

*\Z[VTLYZ PU (\Z[YHSPH HUK 5L^ ALHSHUK HYL
LHYS` HKVW[LYZ� HUK JHU IL YLNHYKLK HZ
WHJLZL[[LYZ ^OLU P[ JVTLZ [V [OL SH[LZ[
SPNO[PUN [YLUKZ HYV\UK [OL NSVIL� ;OPZ

[YHUZHJ[PVU ^PSS WYV]PKL [OLT ^P[O [OL ILZ[ VM
NSVIHS HUK SVJHS SPNO[PUN [LJOUVSVNPLZ�

*VTIPUPUN 7PLYSP[L»Z Z[YVUN J\Z[VTLY
YLSH[PVUZOPWZ HUK L_JLSSLU[ PUKVVY WVY[MVSPV
^P[O :PNUPM`»Z JVTWYLOLUZP]L º7OPSPWZ» IYHUK VM
PUKVVY HUK V\[KVVY WVY[MVSPVZ ^PSS JYLH[L H
Z\IZ[HU[PHS IYLHK[O VM VMMLY HUK THYRL[
JV]LYHNL PU [OL 7HJPÄJ YLNPVU� >L HSZV ZLL
Z`ULYNPLZ Z[LTTPUN MYVT HSPNUTLU[ ^P[O
:PNUPM`»Z º0U[LYHJ[» HUK º+`UHSP[L» JVU[YVS
WSH[MVYT IYHUKZ� -\Y[OLYTVYL� 7PLYSP[L OHZ
^PKL HJJLZZ [V [OL ^OVSLZHSL JOHUULS [OH[ PZ
JVTWSLTLU[HY` [V V\Y V^U JOHUULS Z[YH[LN` PU
[OL 7HJPÄJ�

¸>L»YL L_JP[LK [V HUUV\UJL V\Y PU[LU[PVU [V
HJX\PYL 7PLYSP[L� IYPUNPUN [VNL[OLY [^V
JVTWHUPLZ HUK IYHUKZ [OH[ OH]L H SVUN
OPZ[VY` PU (\Z[YHSPH HUK 5L^ ALHSHUK� (SPNUPUN
7PLYSP[L»Z Z[YVUN SVJHS UL[^VYR HUK
^LSS�YLJVNUPaLK IYHUK ^P[O :PNUPM`»Z NSVIHS
IYHUKZ HUK L_WLY[PZL ^PSS OLSW \Z [V Z[YLUN[OLU
V\Y WVZP[PVU PU [OL 7HJPÄJ»Z SPNO[PUN THYRL[�¹
ZHPK +H]PK .HYKULY� *S\Z[LY 3LHKLY 7HJPÄJ H[
:PNUPM �̀ ¸<UP[PUN [OL VYNHUPZH[PVUZ LUZ\YLZ [OH[
^L VMMLY ILZ[ PU JSHZZ NSVIHS HUK SVJHS
ZVS\[PVUZ MVY V\Y JOVZLU ZLNTLU[Z HUK OLSWZ
\Z [V HUZ^LY [OL NYV^PUN KLZPYL MVY
(\Z[YHSPHU�THKL�(\Z[YHSPHU�V^ULK WYVK\J[Z�
Z`Z[LTZ HUK ZLY]PJLZ�¹

;OL HJX\PZP[PVU PZ L_WLJ[LK [V JSVZL PU [OL
ZLJVUK X\HY[LY� Z\IQLJ[ [V J\Z[VTHY` JSVZPUN
JVUKP[PVUZ� "

(# 3EMITEK #OOPERATES WITH
!)842/. ON -ICRO ,%$
$ISPLAY 4ECHNOLOGY

+Y� -LSP_ .YH^LY[� *OHPYTHU VM [OL ,_LJ\[P]L
)VHYK �*,6  7YLZPKLU[�

4PJYV 3,+ [LJOUVSVN` PZ VU [OL ]LYNL VM
YL]VS\[PVUPaPUN [OL KPZWSH` PUK\Z[Y �̀ ;OL
THYRL[ KLTHUK MVY ZLSM�LTPZZP]L 4PJYV 3,+Z
PU [OL WYPTHY` JVSVYZ �9.)! YLK� NYLLU HUK
IS\L� ILNPUZ [V YPZL Z[YVUNS �̀ /* :LTP[LR� H
SLHKPUN LU[LYWYPZL VM [OL ZLTPJVUK\J[VY
[LJOUVSVN �̀ ^PSS \ZL (0?;965Z 7SHUL[HY`
:`Z[LTZ [V TLL[ [OL LTLYNPUN THYRL[
KLTHUK MVY 4PJYV 3,+ KPZWSH`Z�

-VY [OPZ W\YWVZL� [OL *OPULZL JOPWTHRLY UV^
YLSPLZ VU [OL (0? ����.��;4 �0*�� HUK (0?
.�� * 46*=+ Z`Z[LTZ MYVT (0?;965 :,
�-:,! (0?(� 0:05 +,���(�>471��� H SLHKPUN
WYV]PKLY VM KLWVZP[PVU LX\PWTLU[ [V [OL
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ZLTPJVUK\J[VY PUK\Z[Y �̀ (SS (0? ����.��;4
�0*�� HUK (0? .�� * [VVSZ ^PSS MLH[\YL H
JVUÄN\YH[PVU VM �í� PUJOLZ HUK OH]L ILLU
ZOPWWLK PU 8�������

0LFUR /(' WHFKQRORJ\ LV D JDPH FKDQJHU
IRU WKH GLVSOD\ LQGXVWU\�

/* :LTP[LR PZ WVZP[PVUPUN P[ZLSM MVY 4PJYV 3,+
[LJOUVSVN �̀ H Z[YVUN LTLYNPUN THYRL[ HUK
NHTL JOHUNLY MVY [OL KPZWSH` PUK\Z[Y �̀ ;OPZ
NYV\UKIYLHRPUN [LJOUVSVN` LUHISLZ
\UTH[JOLK WP_LS YLZVS\[PVU� Z\WLYPVY KPZWSH`
X\HSP[` HUK TVYL PTWVY[HU[ T\JO OPNOLY
J\YYLU[ LMÄJHJ` [OHU L_PZ[PUN KPZWSH`
[LJOUVSVNPLZ� ;V HJOPL]L [OLZL ILULÄ[Z� [OL
UL_[ NLULYH[PVU VM 3,+ KPZWSH`Z ^PSS YLX\PYL
TPSSPVUZ VM TPJYVU�YHUNL 3,+Z [V IL
[YHUZMLYYLK VU[V VUL ZPUNSL KPZWSH �̀ ^OPJO OHZ
\YNLK 3,+ Z\WWSPLYZ [V KL]LSVW UL^ THZZ
[YHUZMLY [LJOUVSVNPLZ�

;V LUHISL [OPZ� SHYNL HYYH`Z VM 3,+ HYL [HRLU
KPYLJ[S` MYVT [OL WYVJLZZLK 3,+ ^HMLYZ�
THRPUN HU` \WMYVU[ ^HMLY IPUUPUN VY ZVY[PUN VM
KLMLJ[P]L JOPWZ VIZVSL[L� *VUZLX\LU[S �̀ P[ PZ
LZZLU[PHS [OH[ HSS LWP[H_PHS ^HMLYZ WYVK\JLK
OH]L ]LY` [PNO[ ^H]LSLUN[O KPZ[YPI\[PVU HUK
]LY` SV^ SL]LS VM KLMLJ[Z VU [OLPY Z\YMHJLZ�
JHSSPUN MVY PUUV]H[P]L HUK UL^ 46*=+
HWWYVHJOLZ�

;OL 7SHUL[HY` :`Z[LT VM (0?;965 MLH[\YLZ H
^HMLY�SL]LS JVU[YVS VM [OL ÄST Z\YMHJL
[LTWLYH[\YL K\YPUN [OL LWP[H_PHS WYVJLZZ� ;OPZ

^HYYHU[Z H ]LY` HJJ\YH[L JVU[YVS VM [OL 0UKP\T
PUJVYWVYH[PVU PU[V [OL 4\S[P�8\HU[\T >LSSZ
�48>�� ^OPJO ^PSS \S[PTH[LS` KLÄUL [OL
^H]LSLUN[O JVUZPZ[LUJ` HTVUN HSS WYVK\JLK
^HMLYZ� *HZZL[[L�[V�JHZZL[[L H\[VTH[PVU
JV\WSLK ^P[O PU�ZP[\ JSLHUPUN LUZ\YL [OH[ UV
WHY[PJSL ^PSS JVU[HTPUH[L [OL ÄSTZ K\YPUN
OHUKSPUN VY [OL LWP[H_` WYVJLZZPUN�

¸(0?;965 OHZ ILLU V\Y [Y\Z[HISL HUK YLSPHISL
WHY[ULY MVY 46*=+ ZVS\[PVUZ V]LY [OL WHZ[ ��
`LHYZ� >L HYL KLSPNO[LK [V UV^ Z[YLUN[OLU V\Y
JVVWLYH[PVU PU [OL HYLH VM 4PJYV 3,+
WYVK\J[Z� (0?;965»Z 7SHUL[HY` ;LJOUVSVN`
OHZ ILLU ^LSS WYV]LU MVY [OL ILZ[ \UPMVYTP[`
HUK SV^ WHY[PJSL WLYMVYTHUJL� >L ILSPL]L [OPZ
PZ H RL` Z[LW MVY [OL JVTTLYJPHSPaH[PVU VM
4PJYV 3,+Z HUK ^PSS YLPUMVYJL /* :LTP[LR»Z
SLHKPUN WVZP[PVU PU [OL +PZWSH` 4HYRL[�¹ ZH`Z
+Y� 1PHUO\P AOV\� *,6 VM /* :LTP[LR�

¸>L HYL ]LY` WSLHZLK [OH[ /* :LTP[LR� HZ [OL
RL` WSH`LY PU [OL THYRL[� OHZ ZLSLJ[LK V\Y
(0?.�� * HUK (0?����.��;4 Z`Z[LTZ MVY
[OLPY M\Y[OLY KL]LSVWTLU[ VM 4PJYV 3,+
WYVK\J[PVU WYVJLZZLZ� >L HYL SVVRPUN MVY^HYK
[V Z\WWVY[PUN [OL HJJLSLYH[PVU VM [OL YVSS V\[ VM
4PJYV 3,+Z MVY KPZWSH`Z� 4PJYV 3,+
[LJOUVSVN` PZ KPZY\W[PUN [OL L_PZ[PUN KPZWSH`
LJVZ`Z[LT LTIYHJPUN TL[OVKZ HUK
HWWYVHJOLZ VUS` ZLLU PU [OL ZLTPJVUK\J[VY
PUK\Z[Y �̀ 6\Y 7SHUL[HY` ;LJOUVSVN` WSH[MVYT
ZVS\[PVUZ WLYMLJ[S` M\SÄSS [OLZL Z[YPUNLU[
LWP[H_PHS YLX\PYLTLU[Z�¹ ZH`Z +Y� -LSP_ .YH^LY[�
*,6 HUK 7YLZPKLU[ VM (0?;965 :,� "

3IKLU AND 3IGNIFY !NNOUNCE
!GREEMENT TO )NTEGRATE
'IGABIT3PEED 7IRELESS
#ONNECTIVITY INTO ,IGHTING
)NFRASTRUCTURE

:PRS\� H NSVIHS SLHKLY PU TPSSPTL[LY ^H]L
�TT>H]L� ZVS\[PVUZ MVY +PNP[HS *P[ �̀ .PNHIP[
>PYLSLZZ (JJLZZ �.>(�� HUK 4VIPSL _�/H\S�
HUK :PNUPM �̀ [OL ^VYSK SLHKLY PU SPNO[PUN�
HUUV\UJLK H Z[YH[LNPJ WHY[ULYZOPW HNYLLTLU[
[V HKK :PRS\»Z 4\S[P/H\S� ;. T\S[P�NPNHIP[
^PYLSLZZ JVUULJ[P]P[` [LJOUVSVN` [V :PNUPM`»Z
)YPNO[:P[LZ WVY[MVSPV� ;OPZ JVTIPUH[PVU ^PSS
YLZ\S[ PU HU HKKP[PVU [V [OL )YPNO[:P[LZ WVY[MVSPV�
^OPJO ^PSS IL RUV^U HZ )YVHKIHUK S\TPUHPYLZ�

:PNUPM`»Z UL^ PUUV]H[P]L )YPNO[:P[LZ ZVS\[PVU PZ
JVU]LY[PUN Z[YLL[SPNO[Z PU[V H ^PYLSLZZ
JVUULJ[P]P[` NYPK ^OPJO JHU MHJPSP[H[L H ^PKL

https://UL.com/lighting
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YHUNL VM KPNP[HS JP[` ZLY]PJLZ� Z\JO HZ! 0V;�
ZLJ\YP[` HUK [YHMÄJ TVUP[VYPUN� �.��. ZTHSS
JLSSZ� HZ ^LSS HZ ¸KPNP[HS PUJS\ZPVU¹ PUP[PH[P]LZ
PUJS\KPUN T\UPJPWHS >P�-P HUK YLZPKLU[PHS
IYVHKIHUK HJJLZZ� )YPNO[:P[LZ OLSWZ JP[PLZ [V
TLL[ [OL ULLKZ VM JP[PaLUZ� I\ZPULZZLZ� HUK
]PZP[VYZ I` KLSP]LYPUN MHZ[LY HUK TVYL
HJJLZZPISL IYVHKIHUK JVUULJ[P]P[` [OH[ OLSWZ
LUZ\YL JVUZ[HU[ HJJLZZ [V [OLPY KPNP[HS ^VYSK�

;OL UL^ IYVHKIHUK S\TPUHPYLZ� PU[LNYH[L
:PRS\»Z ;LYYHNYHWO�JVTWSPHU[ 4\S[P/H\S� ;.
T\S[P�NPNHIP[ ^PYLSLZZ JVUULJ[P]P[` [LJOUVSVN`
[V ZPNUPÄJHU[S` YLK\JL [OL KLWLUKLUJ` VU ÄILY
KLWSV`TLU[ HUK LUHISL T\UPJPWHSP[PLZ [V
JYLH[L H ^PYLSLZZ TLZO UL[^VYR I` YLWSHJPUN
[OLPY S\TPUHPYLZ ^P[O )YVHKIHUK S\TPUHPYLZ�
;OPZ ^PSS ZPNUPÄJHU[S` HJJLSLYH[L JP[`�^PKL
ZJHSHIPSP[` MVY ZLJ\YL HUK YLSPHISL T\S[P�NPNHIP[
^PYLSLZZ JVUULJ[P]P[ �̀ H[ H MYHJ[PVU VM [OL JVZ[
HUK [PTL JVTWHYLK [V HU HSS�ÄILY UL[^VYR
KLWSV`TLU[�

:PRS\»Z 4\S[P/H\S ;. PZ :PRS\»Z [OPYK NLULYH[PVU
��./a WVPU[�[V�T\S[PWVPU[ WYVK\J[ SPUL HUK
ÄM[O NLULYH[PVU V]LYHSS VM =�)HUK WYVK\J[Z�
6]LYHSS� :PRS\ OHZ O\UKYLKZ VM [OV\ZHUKZ VM
WYVK\J[Z PUZ[HSSLK PU O\UKYLKZ VM JP[PLZ HYV\UK
[OL ^VYSK HUK VMMLYZ HK]HUJLK ZVM[^HYL [VVSZ
[V KLZPNU HUK VWLYH[L H UL[^VYR� :PRS\»Z
4\S[P/H\S ;. JVU[PU\LZ [OPZ [YHKP[PVU VM
L_JLSSLUJL I` JYLH[PUN ZLJ\YL HUK YLSPHISL
ÄILY�SPRL T\S[P�NPNHIP[ ^PYLSLZZ TLZO UL[^VYRZ
[V Z\WWVY[ HU` [`WL VM UL[^VYR [VWVSVN` MYVT
H ZTHSS JHTW\Z \W [V JP[` HUK YLNPVUHS
KLWSV`TLU[Z�

)V[O JVTWHUPLZ OH]L JVSSHIVYH[LK V]LY [OL
WHZ[ `LHY PU [OL KL]LSVWTLU[ VM [OL
)YVHKIHUK S\TPUHPYL WVY[MVSPV� IHZLK VU
:PRS\»Z 4\S[P/H\S 5��� ;. UVKL� -VSSV^PUN
Z\JJLZZM\S THYRL[ ]HSPKH[PVU� [OL [^V
JVTWHUPLZ OH]L HNYLLK [V L_WHUK [OL
JVSSHIVYH[PVU [V QVPU[S` KL]LSVW HUK
JVTTLYJPHSPaL ZVS\[PVUZ MVY Z[YLL[ SPNO[PUN
PUMYHZ[Y\J[\YL�

¸>L HPT [V YHKPJHSS` HJJLSLYH[L [OL [YHUZP[PVU
[V ZTHY[ JP[PLZ I` LUHISPUN [OL SPNO[PUN
PUMYHZ[Y\J[\YL HZ H WYPTHY` WSH[MVYT MVY
JVZ[�LMMLJ[P]L HUK ZJHSHISL IYVHKIHUK
JVUULJ[P]P[ �̀ >P[O V\Y JVTIPULK ZVS\[PVU ^L
V]LYJVTL ZPNUPÄJHU[ O\YKSLZ MVY [OL JYLH[PVU VM
KLUZL UL[^VYRZ I` LUZ\YPUN L]LY` SPNO[ WVPU[
HJ[Z HZ H KH[H O\I� ;OPZ YLK\JLZ [PTL HUK
JVZ[� HUK TVZ[ PTWVY[HU[S �̀ P[ PTWYV]LZ [OL
LU]PYVUTLU[HS PTWHJ[ HZ JVTWHYLK [V SLNHJ`
TLHUZ� )` PU[LNYH[PUN :PRS\»Z
;LYYHNYHWO�JVTWSPHU[ 4\S[P/H\S ;.
T\S[P�NPNHIP[ ^PYLSLZZ JVUULJ[P]P[` [LJOUVSVN`
PU[V V\Y )YPNO[:P[LZ WVY[MVSPV� V]LY [OL M\[\YL VM
:THY[ *P[PLZ PZ H YLHSP[` UV �̂¹ ZHPK 2OHSPK (aPa�
/LHK VM *VUULJ[P]P[` :VS\[PVUZ H[ :PNUPM �̀

¸:PRS\ WYVK\J[Z HYL HSYLHK` LUHISPUN H ^PKL
YHUNL VM \YIHU HUK PUK\Z[YPHS ZLY]PJLZ [OH[
YLX\PYL NPNHIP[ IYVHKIHUK HJJLZZ� >P[O [OL
PUJYLHZPUN KLTHUK MVY OPNO�ZWLLK PU[LYUL[
JVUULJ[PVUZ L]LY`^OLYL� LZWLJPHSS` PU [OL
*6=0+ LYH� ^L ZOHYL :PNUPM`»Z ]PZPVU VM \[PSPaPUN

[OL SPNO[PUN PUMYHZ[Y\J[\YL HZ [OL JVUULJ[P]P[`
NYPK VM [OL M\[\YL�¹ ZHPK 9VULU )LU�/HTV\�
*,6 VM :PRS\� ¸:PNUPM` PZ [OL NSVIHS SLHKLY PU
SPNO[PUN PUMYHZ[Y\J[\YL� HUK ^L HYL L_JP[LK [V
JVSSHIVYH[L PU [OL KPNP[HSPaH[PVU VM JP[PLZ HUK
[YHUZMVYTPUN V\Y ]PZPVU PU[V YLHSP[ �̀¹ "

!CUITY "RANDS 0ARTNERS WITH
-ICROSOFT TO %NABLE
3USTAINABLE "UILDING 3OLUTIONS

(J\P[` )YHUKZ� 0UJ�� H THYRL[�SLHKPUN PUK\Z[YPHS
[LJOUVSVN` JVTWHU �̀ HUUV\UJLK P[ PZ
L_WHUKPUN P[Z JVSSHIVYH[PVU ^P[O 4PJYVZVM[ [V
IYPUN UL^ JHWHIPSP[PLZ [V (J\P[` )YHUKZ ZTHY[
SPNO[PUN� SPNO[PUN JVU[YVSZ� HUK I\PSKPUN
H\[VTH[PVU ZVS\[PVUZ�

(J\P[` )YHUKZ OHZ H IVSK NVHS [V H]VPK ���T
TL[YPJ [VUZ VM JHYIVU LTPZZPVUZ HZ H YLZ\S[ VM
WYVQLJ[LK ����¶���� ZHSLZ VM 3,+ S\TPUHPYLZ�
SPNO[PUN JVU[YVSZ� HUK I\PSKPUN THUHNLTLU[
Z`Z[LTZ YLWSHJPUN VSKLY [LJOUVSVNPLZ PU
L_PZ[PUN I\PSKPUNZ� )` JVTIPUPUN [OL WV^LY VM
4PJYVZVM[»Z *SV\K MVY :\Z[HPUHIPSP[` HUK
4PJYVZVM[ (a\YL 0V; ^P[O (J\P[` )YHUKZ
J\Z[VTLY ZVS\[PVUZ� (J\P[` )YHUKZ HUK
4PJYVZVM[ ^PSS QVPU[S` LUHISL LUK J\Z[VTLYZ�
VWLYH[PUN THU` [`WLZ VM MHJPSP[PLZ HUK
I\PSKPUNZ� [V MVYLJHZ[ HUK JHSJ\SH[L [OL
LU]PYVUTLU[HS HUK ÄUHUJPHS PTWHJ[Z [OH[ [OLZL
UL^ SPNO[PUN HUK I\PSKPUN THUHNLTLU[
[LJOUVSVNPLZ KLSP]LY�

¸>L LZ[PTH[L [OH[ I\PSKPUN VWLYH[PVUZ
JVU[YPI\[L ��� VM NSVIHS JHYIVU LTPZZPVUZ�
)` KL]LSVWPUN� KLWSV`PUN� HUK VWLYH[PUN
I\PSKPUN Z`Z[LTZ ^P[O H MVJ\Z VU Z\Z[HPUHIPSP[ �̀
^L JHU TH[LYPHSS` YLK\JL LULYN` \ZHNL MYVT
MHJPSP[PLZ�¹ ZHPK 5LPS (ZOL� *OHPYTHU� 7YLZPKLU[
HUK *OPLM ,_LJ\[P]L 6MÄJLY VM (J\P[` )YHUKZ�
¸;VNL[OLY ^P[O 4PJYVZVM[� V\Y NVHS PZ [V
PU[LNYH[L MV\UKH[PVUHS [LJOUVSVNPLZ SPRL
4PJYVZVM[ (a\YL 0V; HUK (0 ^P[O (J\P[` )YHUKZ
ZVS\[PVUZ [OH[ HSSV^ JVTWHUPLZ [V YLK\JL
JHYIVU LTPZZPVUZ ^OPSL ZH]PUN TVUL` VU
VWLYH[PUN L_WLUZLZ�¹

(J\P[` )YHUKZ WYV]PKLZ PUK\Z[Y`�SLHKPUN
SPNO[PUN HUK SPNO[PUN JVU[YVSZ [LJOUVSVN �̀ ;OL
JVTWHU`»Z U3PNO[� KPNP[HS SPNO[PUN JVU[YVSZ
WSH[MVYT� [OL *VTWHJ[ 7YV� /PNO )H` I`
3P[OVUPH 3PNO[PUN�� HUK P[Z V[OLY SPNO[PUN HUK
SPNO[PUN JVU[YVSZ VMMLYPUNZ HYL J\YYLU[S`
KLWSV`LK HJYVZZ �� IPSSPVU ZX\HYL MLL[ VM

JVTTLYJPHS YLHS LZ[H[L� PUJS\KPUN VMÄJL ZWHJL�
YL[HPS Z[VYLZ� OVZWP[HSZ� HUK HPYWVY[Z�
(KKP[PVUHSS �̀ [OL (J\P[` )YHUKZ ZTHY[ I\PSKPUN
HUK LULYN` THUHNLTLU[ WVY[MVSPV PUJS\KLZ [OL
,*3@7:, � SPUL VM LKNL JVU[YVSSLYZ I` +PZ[LJO
*VU[YVSZ� [V H\[VTH[L I\PSKPUN M\UJ[PVUZ HUK
LULYN` THUHNLTLU[ ZLY]PJLZ Z\JO HZ [OL
([YP\Z� )\PSKPUN 4HUHNLY�

(J\P[` )YHUKZ HUK 4PJYVZVM[ ^PSS JVSSHIVYH[L [V
IYPUN [OL (J\P[` )YHUKZ WVY[MVSPV VM
HWWSPJH[PVUZ [V (a\YL� Z[HUKHYKPaPUN KH[H
PUNLZ[PVU HUK HUHS`ZPZ ]PH (a\YL +PNP[HS ;̂ PUZ
HUK HUHS`ZPZ VM [OPZ KH[H ]PH (a\YL»Z (0 VMMLYPUN�
4PJYVZVM[ HUK (J\P[` )YHUKZ ^PSS HSZV SVVR [V
L_WSVYL [LJOUVSVN` ZVS\[PVUZ [OH[ M\Y[OLY
L]VS]L [OL ^H` ZWHJLZ JHU IL L]HS\H[LK�
THUHNLK� HUK VW[PTPaLK PU [OL M\[\YL�

¸*VUZPZ[LUJ` HUK HJJ\YHJ` PU JHSJ\SH[PUN
JHYIVU YLK\J[PVUZ HYL JYP[PJHS [V [YHJRPUN
WYVNYLZZ [V^HYKZ JVYWVYH[L JSPTH[L
JVTTP[TLU[Z�¹ ZHPK 4H[[ 9LUULY� 7YLZPKLU[�
<�:� ,U[LYWYPZL *VTTLYJPHS H[ 4PJYVZVM[�
¸(J\P[`»Z LUK�[V�LUK WVY[MVSPV VM ZTHY[ SPNO[PUN�
I\PSKPUN JVU[YVSZ� HUK I\PSKPUN THUHNLTLU[
[LJOUVSVN �̀ I\PS[ VU 4PJYVZVM[ (a\YL HUK
4PJYVZVM[ *SV\K MVY :\Z[HPUHIPSP[ �̀ ^PSS KLSP]LY
PTTLKPH[L LULYN` ZH]PUNZ [V JVTWHUPLZ
HJYVZZ HSS ]LY[PJHS THYRL[Z VWLYH[PUN MHJPSP[PLZ
HUK I\PSKPUNZ� I` PU[LNYH[PUN ZLUZPUN� HUHS`ZPZ�
HUK HJ[\H[PVU� 4PJYVZVM[ OHZ IVSK
JVTTP[TLU[Z [V IL JHYIVU ULNH[P]L� ^H[LY
WVZP[P]L� HUK aLYV ^HZ[L I` ����� HUK ^L HYL
WSLHZLK [V WHY[ULY ^P[O (J\P[` VU P[Z KPNP[HS
[YHUZMVYTH[PVU QV\YUL �̀ ;VNL[OLY ^L ^PSS
HJJLSLYH[L KL]LSVWTLU[ VM ZVS\[PVUZ [OH[
PTTLKPH[LS` PTWHJ[ JHYIVU LTPZZPVUZ MYVT
I\PSKPUN VWLYH[PVUZ HUK L_[LUK [OLZL ZVS\[PVUZ
[V JVTWHUPLZ VM HSS ZPaLZ [OH[ ^PSS ULLK ZPTWSL
ZVS\[PVUZ [V TLL[ [OLPY V^U JSPTH[L NVHSZ�¹ "

,UMITRONIX "ECOMES /FlCIAL
$ISTRIBUTOR OF /PTICS
-ANUFACTURER 'AGGIONE

;OL :^HIPHU 3,+ JVTWHU` 3\TP[YVUP_ HUK
[OL -YLUJO VW[PJZ THU\MHJ[\YLY .HNNPVUL
OH]L HNYLLK VU H QVPU[ WH[O� ;OL VW[PJZ
JVTWHU �̀ ^OPJO ^HZ MV\UKLK IHJR PU � ��
^P[O OLHKX\HY[LYZ PU 4VU[YtHS�SH�*S\ZL� OHZ
ZLSLJ[LK 3,+ ZWLJPHSPZ[ 3\TP[YVUP_ MYVT
/LJOPUNLU [V KPZ[YPI\[L P[Z OPNO�X\HSP[` VW[PJHS
ZVS\[PVUZ MVY 3,+Z HUK V[OLY SPNO[PUN
HWWSPJH[PVUZ� ;OL VMÄJPHS KPZ[YPI\[PVU I`
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3\TP[YVUP_ JV]LYZ ,\YVWL� ^P[O H MVJ\Z VU [OL
+(*/ YLNPVU�

-VY TVYL [OHU �� `LHYZ .HNNPVUL OHZ ILLU
KL]LSVWPUN HUK THU\MHJ[\YPUN VW[PJHS
JVTWVULU[Z PU WSHZ[PJ PUQLJ[PVU� \ZPUN ZL]LYHS
[`WLZ VM WVS`TLYZ Z\JO HZ 744(� 7*� VY
ZPSPJVUL� (Z VUL VM [OL WPVULLYZ PU [OL
THU\MHJ[\YL VM 3,+ VW[PJZ ¶ Z[HY[PUN ^P[O [OL
KL]LSVWTLU[ VM [OL ÄYZ[ JVSSPTH[VY MVY H
)HYYHJ\KH 3,+ IHJR PU �  � ¶ [OL -YLUJO
JVTWHU` \[PSPZLZ P[Z PTTLUZL L_WLYPLUJL HUK
YLZV\YJLZ [V WYVK\JL VW[PJZ HUK Z`Z[LTZ MVY
HSTVZ[ HU` RPUK VM \ZHNL�

.HNNPVUL»Z Z[HUKHYK JVSSPTH[VYZ HYL
JVTWH[PISL ^P[O [OL THPU IYHUKZ VM 3,+Z HUK
JHU IL HKHW[LK [V KPMMLYLU[ ÄLSKZ VM SPNO[PUN
HWWSPJH[PVUZ� 4VYLV]LY� KLWLUKPUN VU [OL
J\Z[VTLY»Z ZWLJPÄJH[PVUZ HUK YLX\PYLTLU[Z� P[
PZ WVZZPISL [V KLZPNU [OL JVTWSL[L VW[PJHS
Z`Z[LT HUK WYV]PKL [OL HWWYVWYPH[L VW[PJZ [V
TLL[ [OL KLZPYLK YLX\PYLTLU[Z�

¸.HNNPVUL PZ HSZV ^LSS�RUV^U MVY WYVK\JPUN
L_JLSSLU[ VW[PJZ MVY JVSV\Y TP_PUN HWWSPJH[PVUZ
HUK ^L ILSPL]L [OH[ [OLZL HWWSPJH[PVUZ ^PSS
ILJVTL TVYL PTWVY[HU[ MVY \Z PU [OL M\[\YL� 0U
HKKP[PVU� [OL J\Z[VTPZLK PUKP]PK\HS VW[PJZ NP]L
\Z [OL VWWVY[\UP[` [V VMMLY L_JLSSLU[ [V[HS
ZVS\[PVUZ PU JVTIPUH[PVU ^P[O V\Y 3,+
TVK\SLZ HUK JVU[YVS [LJOUVSVN �̀¹ ZH`Z
*OYPZ[PHU /VMMTHUU� *,6 VM 3\TP[YVUP_�

;OL -YLUJO JVTWHU`»Z KLJHKLZ VM L_WLYPLUJL
HUK [OL ÅL_PISL THU\MHJ[\YPUN JHWHIPSP[PLZ VU
[OL WHY[ VM 3\TP[YVUP_ LUHISL H MY\P[M\S
JVSSHIVYH[PVU HUK [O\Z [OL JYLH[PVU VM
PUKP]PK\HS ZVS\[PVUZ PU [OL ÄLSK VM 3,+
SPNO[PUN� "

#ASAMBI !PPOINTS -ARK
-C#LEAR AS .EW 'ENERAL
-ANAGER FOR .ORTH !MERICA

.SVIHS ZTHY[ SPNO[PUN JVU[YVS JVTWHU`
*HZHTIP HUUV\UJLK [OL HWWVPU[TLU[ VM 4HYR
4J*SLHY HZ P[Z UL^ .LULYHS 4HUHNLY MVY 5VY[O
(TLYPJH PU H TV]L [V L_WHUK VWLYH[PVUZ PU [OL
YLNPVU� /L ^PSS IL IHZLK V\[ VM *HZHTIP»Z
5VY[O (TLYPJHU OLHKX\HY[LYZ PU ([SHU[H�
.LVYNPH�

4HYR PZ HU PTWVY[HU[ ÄN\YL PU [OL 3,+ HUK
::3 ZLJ[VYZ OH]PUN WYL]PV\ZS` OLSK U\TLYV\Z

OPNO�WYVÄSL WVZP[PVUZ� PUJS\KPUN =PJL 7YLZPKLU[
.SVIHS :HSLZ H[ 3,+ THU\MHJ[\YLY� *YLL� *OPLM
6WLYH[PUN 6MÄJLY H[ )06: 3PNO[PUN� HUK OH]PUN
SLK [OL 3,+ JVTWVULU[Z I\ZPULZZ HZ
7YLZPKLU[ VM 5VY[O (TLYPJH MVY :LV\S
:LTPJVUK\J[VY�

*VTTLU[PUN VU [OL HWWVPU[TLU[� 2HYP
4L[[pSp� *,6� *HZHTIP ;LJOUVSVNPLZ ZHPK!
º4HYR PZ H WVW\SHY SLHKPUN H\[OVYP[` ^P[O HU
\UTH[JOLK \UKLYZ[HUKPUN VM [OL ZTHY[
SPNO[PUN TV]LTLU[� /PZ \UPX\L RUV^SLKNL
NHPULK V]LY KLJHKLZ ^VYRPUN H[ [OL OLHY[ VM
[OL PUK\Z[Y` ^PSS \UKV\I[LKS` HJJLSLYH[L V\Y
WSHUZ [V L_WHUK *HZHTIP»Z NSVIHS MVV[WYPU[�
4HYR ^PSS NYV^ *HZHTIP PU[V [OL SLHKPUN <:
^PYLSLZZ SPNO[PUN JVU[YVS WYV]PKLY�»

4HYR 4J*SLHY JVTTLU[LK! º>PYLSLZZ JVU[YVS
PZ [OL UL_[ IPN SLHW MVY^HYK MVY [OL SPNO[PUN
PUK\Z[Y �̀ *HZHTIP»Z VWLU LJVZ`Z[LT
HYJOP[LJ[\YL PZ H NLULYH[PVU HOLHK VM [OL
WYVWYPL[HY` SLNHJ` Z`Z[LTZ J\YYLU[S` VU [OL
THYRL[� ;VNL[OLY ^P[O [OL <: ;LHT� ^L ^PSS
WYV]PKL ZLY]PJL HUK Z\WWVY[� HUK L_WHUK
*HZHTIP»Z JVTTLYJPHS UL[^VYR HJYVZZ 5VY[O
(TLYPJH�» "

https://www.mosopower.com/en
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:HAGA !PPROVES "OOK ��
h.&# 2EADERS WITH "LUETOOTH
)NTERFACE FOR )NlELD
0ROGRAMMINGv

;OPZ UL^ AOHNH ZWLJPÄJH[PVU KLÄULZ H
)S\L[VV[O 3V^ ,ULYN` JVTT\UPJH[PVU
WYV[VJVS MVY [OL JVTT\UPJH[PVU IL[^LLU [OL
ÄLSK�THPU[LUHUJL HWWSPJH[PVU VU H ZTHY[
KL]PJL HUK [OL 5-* YLHKLY� ;VNL[OLY ^P[O
)VVR ��� ^OPJO KLZJYPILZ [OL WYVNYHTTPUN VM
S\TPUHPYL JVTWVULU[Z \ZPUN 5-*� [OLZL
ZWLJPÄJH[PVUZ ZVS]L [OL KH[H THUHNLTLU[
WYVISLTZ VM ZTHY[ S\TPUHPYLZ ^P[O
PU[LYVWLYHISL THPU[LUHUJL [VVSZ LUHISPUN
JVUÄN\YHISL S\TPUHPYLZ LHZ` [V ZLY]PJL V]LY
[OLPY LU[PYL SPMLJ`JSL�

(U PUJYLHZPUN U\TILY VM SPNO[PUN HWWSPJH[PVUZ
YLX\PYLZ YLHKPUN V\[ WHYHTL[LYZ HUK JOHUNPUN
VM ZL[[PUNZ VM 3,+ KYP]LYZ PU [OL ÄLSK�
4HU\MHJ[\YLYZ VM 3,+ S\TPUHPYLZ J\YYLU[S` \ZL
H ]HYPL[` VM TL[OVKZ MVY PU ÄLSK WYVNYHTTPUN�
AOHNH NP]LZ PUZ[HSSLYZ� Z`Z[LT PU[LNYH[VYZ HUK
\[PSP[` JVTWHUPLZ [OL VW[PVU [V ZLSLJ[ VUS` VUL
WYVNYHTTPUN [VVS ^OPJO ^VYRZ ^P[O HSS
ÄLSK�THPU[LUHUJL HWWSPJH[PVUZ MYVT HSS
]LUKVYZ PTWSLTLU[PUN )VVR �� HUK HSS
5-*�WYVNYHTTHISL KL]PJLZ PTWSLTLU[PUN
)VVR ���

AOHNH )VVR �� I\PSKZ VU )VVR ��
¸7YVNYHTTPUN VM S\TPUHPYL JVTWVULU[Z \ZPUN
5-*¹� HUK HKKZ TVIPSL 5-* 9LHKLYZ ^P[O H
)S\L[VV[O 3V^ ,ULYN` PU[LYMHJL�

0[ LUHISLZ THPU[LUHUJL HUK YLWSHJLHIPSP[` ^P[O
H JYVZZ ]LUKVY OHYTVUPaLK TL[OVK VM 5-*
WYVNYHTTPUN MVY PU�ÄLSK \ZL� ;OL ZWLJPÄJH[PVU
KLÄULZ H )S\L[VV[O 3V^ ,ULYN` .(;;�:LY]PJL
^OPJO 5-* 9LHKLY THU\MHJ[\YLYZ JHU
PTWSLTLU[ MVY [OL JVTT\UPJH[PVU IL[^LLU [OL
ÄLSK�THPU[LUHUJL HWWSPJH[PVU VU H ZTHY[
KL]PJL �JLSS WOVUL� [HISL[� L[J�� HUK [OL 5-*
YLHKLY� ;OPZ HSSV^Z [OL ÄLSK�THPU[LUHUJL
HWWSPJH[PVU [V YLHK HUK ^YP[L WHYHTL[LYZ VU
5-* LUHISLK 3,+ KYP]LYZ ^P[OV\[ [OL ULLK MVY
H JHISL�IHZLK JVUULJ[PVU� -PLSK THPU[LUHUJL
^P[O )VVR �� TH` HSZV IL \ZLK MVY V[OLY
JVTWVULU[Z YLX\PYPUN WYVNYHTTPUN� Z\JO HZ
ZLUZVYZ VY JVUULJ[P]P[` UVKLZ�

AOHNH OHZ HSZV KL]LSVWLK [OL AOHNH�5-*
JLY[PÄJH[PVU WYVNYHT MVY )VVR �� HUK )VVR ��
^OPJO PZ H]HPSHISL MVY 9LN\SHY HUK (ZZVJPH[L
AOHNH TLTILYZ HUK PZ WYV]PKLK I` AOHNH
HJJYLKP[LK [LZ[ JLU[LYZ SPZ[LK VU [OL AOHNH
^LIZP[L� 6US` JLY[PÄLK 5-* YLHKLYZ HUK
5-*�WYVNYHTTHISL KL]PJLZ JHU JHYY` [OL
AOHNH�5-* SVNV� ;OPZ JLY[PÄJH[PVU I\PSKZ [Y\Z[
PU [OL PU[LYVWLYHIPSP[` VM JVTWVULU[Z� "

9LHK TVYL

.EW (ORTICULTURE ,IGHTING
3TANDARD 2ELEASED

/\THUZ HUK WSHU[Z \ZL SPNO[ PU KPMMLYLU[ ^H`Z�
*OLJR V\[ [OL UL^S` H]HPSHISL Z[HUKHYK�
(5:0�0,: 97������ 9LJVTTLUKLK 7YHJ[PJL!
/VY[PJ\S[\YHS 3PNO[PUN� [V SLHYU HIV\[ [OL
KPMMLYLUJLZ IL[^LLU HYJOP[LJ[\YHS HUK
OVY[PJ\S[\YHS SPNO[PUN KLZPNU� 7\ISPZOLK I` [OL
0SS\TPUH[PUN ,UNPULLYPUN :VJPL[` �0,:��

¸/VY[PJ\S[\YHS SPNO[PUN PZ H ZJPLUJL PU P[Z V^U
YPNO[� IYPKNPUN OVY[PJ\S[\YL� IV[HU �̀ HUK

PSS\TPUH[PVU LUNPULLYPUN� >L ^YV[L [OPZ
KVJ\TLU[ ^P[O VUL W\YWVZL PU TPUK! ;V
WYV]PKL H MYHTL^VYR MVY KPZJ\ZZPVUZ IL[^LLU
OVY[PJ\S[\YHSPZ[Z HUK SPNO[PUN WYVMLZZPVUHSZ�¹
ZHPK 0HU (:/+6>5� 0,: /VY[PJ\S[\YHS 3PNO[PUN
*VTTP[[LL *OHPY� "

/V^ [V VYKLY [OL UL^ /VY[PJ\S[\YL 3PNO[PUN
:[HUKHYK!

9LHK TVYL

2ETAIL ,IGHTING %FlCACY
)MPROVES 7ITH �� TO ��
LM�WATT )NCREASES FOR �� AND
�� #2) ,58%/. #O"S WITH
#RISP7HITE 4ECHNOLOGY

3\TPSLKZ HUUV\UJLK Z\IZ[HU[PHS WLYMVYTHUJL
PTWYV]LTLU[Z MVY P[Z  � HUK  � *90 3<?,65
*V)Z ^P[O *YPZW>OP[L [LJOUVSVN �̀ 5V �̂ [OL
[^V *90 ]LYZPVUZ VMMLY SPNO[ V\[W\[ ^P[OPU
�¶�� VM LHJO V[OLY HUK LMÄJHJ` ^P[OPU
�¶� S\TLUZ WLY ^H[[� 3\TPSLKZ WH[LU[LK
*YPZW>OP[L [LJOUVSVN` IYPUNZ H ]P]PK HUK
IYPNO[ SVVR [V YL[HPS ZL[[PUNZ� 0[Z \UPX\L HIPSP[`
[V OPNOSPNO[ IYPNO[ ^OP[LZ ^OPSL HSZV YL]LHSPUN
[OL YPJOLZ[ JVSVYZ MV\UK PU JSV[OPUN� WHPU[Z�
HUK V[OLY NVVKZ YLZ\S[Z PU TVYL PU]P[PUN HUK
H[[YHJ[P]L KPZWSH`Z�

7YVWLY SPNO[PUN PZ JLU[YHS [V [OL WLYJLW[PVU HUK
L]HS\H[PVU VM NVVKZ� 0[ PZ H JYP[PJHS JVTWVULU[
VM IYHUKPUN� OPNOSPNO[PUN� HUK WYLZLU[PUN
TLYJOHUKPZL� HUK JYLH[PUN H ZWHJL ^OLYL
ZOVWWLYZ ^HU[ [V ]PZP[� *YPZW>OP[L ;LJOUVSVN`
OHZ WYV]LU [V IL Z[HISL HUK YLSPHISL� 3\TPSLKZ
ZJPLU[PZ[Z Z\JJLLKLK PU KL]LSVWPUN [OL
[LJOUVSVN` ZV [OH[ P[ ^V\SK PTWYV]L JVSVY

%FTJHOFE�XJUI��"�ESJWF�DVSSFOU�DBQBCJMJUZ�BOE�B�TNBMM�����TR��NN�
GPPUQSJOU�-69&0/�3VCJY�JT�JEFBM�GPS�FOUFSUBJONFOU�BSDIJUFDUVSBM�
MBOETDBQFT�BOE�QPPMT��-69&0/�3VCJY�JT�BMNPTU�QJYFM�MJLF��
*U�NBYJNJ[FT�EFTJHO�GMFYJCJMJUZ�BOE�FOBCMFT�TPMVUJPOT�UIBU�BSFO�U�QPTTJCMF
XJUI�QSF�TFU�NVMUJ�DPMPS�-&%T��"WBJMBCMF�OPX�JO�3FE�1$�"NCFS�1$�-JNF
(SFFO�#MVF�$ZBO�3PZBM�#MVF�BOE�8IJUF�

/8;(21�5XEL[�,QWURGXFHV�D�6L]H�DQG�3RZHU�5DWLR�
WKDW�KDV�1HYHU�%HIRUH�([LVWHG�IRU�&RORU�/('V

XXX�MVNJMFET�DPN

https://www.zhagastandard.org/books/overview/nfc-programming-specification-25.html
https://www.zhagastandard.org/books/overview/nfc-programming-specification-25.html
https://store.ies.org/product/rp-45-21-horticultural-lighting/
https://store.ies.org/product/rp-45-21-horticultural-lighting/
https://lumileds.com/products/color-leds/luxeon-rubix/?utm_source=ledpro&utm_medium=paid&utm_campaign=luxeonrubix&utm_content=spotlight
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YLUKLYPUN ^P[OV\[ ZHJYPÄJPUN LMÄJHJ` HUK [OL`
JVU[PU\L [V PTWYV]L [OPZ [LJOUVSVN` PU V\Y
*V) WYVK\J[Z�

>P[O *YPZW>OP[L ;LJOUVSVN �̀ ^OP[LZ HWWLHY
IYPNO[LY HUK ZOHYWLY ¶ SPRL [OL` KV PU V\[KVVY
SPNO[PUN JVUKP[PVUZ ¶ [OHU PZ WVZZPISL ^P[O
Z[HUKHYK 3,+Z� (UK ^P[O  � *90� JVSVY ÄKLSP[`
PZ HZ NVVK HZ P[ NL[Z� 3\TPSLKZ 3<?,65 *V)Z
^P[O *YPZW>OP[L ;LJOUVSVN` HYL H]HPSHISL ^P[O
SPNO[ LTP[[PUN Z\YMHJLZ �3,:� VM � [V � TT H[
����2 HUK ^P[O *90 VM  � VY  ��

¸>L»]L ZLLU ^PKLZWYLHK HKVW[PVU VM
*YPZW>OP[L ;LJOUVSVN` HUK UV^ ^P[O  � *90
WLYMVYTHUJL IYLHRPUN [OL ��� S\TLU WLY ^H[[
SL]LS� ^L»YL ZLLPUN H THQVYP[` VM UL^ KLZPNUZ
HKVW[ [OL OPNOLY *90 VW[PVU�¹ ZHPK 2LLU 6\U
@HW� :Y� 7YVK\J[ 4HUHNLY H[ 3\TPSLKZ� "

9LHK TVYL

/SAKA 5MEDA 4WIN 4OWERS
3OUTH #HOOSES .ICHIA�S
6ITASOLIS� ,%$ 4ECHNOLOGY

5PJOPH»Z =P[HZVSPZ� OHZ ILLU PTWSLTLU[LK PU
SPNO[PUN H[ [OL YLJLU[S` JVTWSL[LK 6ZHRH
<TLKH ;̂ PU ;V^LYZ :V\[O� 6ZHRH <TLKH
;̂ PU ;V^LYZ :V\[O PZ H SHYNL�ZJHSL JVTWSL_
JVUZ[Y\J[LK I` /HUZOPU ,SLJ[YPJ 9HPS^H` *V��
3[K� HUK /HUR`\ *VYWVYH[PVU� >OPSL
JVUZ[Y\J[PVU ILNHU PU ����� P[ ^HZ Q\Z[
YLJLU[S` JVTWSL[LK PU P[Z LU[PYL[` VU
-LIY\HY` ��� ����� ;OL VMÄJL aVUL MYVT [OL
��[O ÅVVY [V [OL ��[O ÅVVY VM [OL I\PSKPUN ^HZ
KLZPNULK ^P[O [OYLL JVUJLW[Z PU TPUK! ¸/LHY[
VM <TLKH�¹ ¸/\NL OVZWP[HSP[` ZLY]PJLZ�¹ HUK H
¸>LSSILPUN L_WLYPLUJL�¹ ;OPZ I\PSKPUN HJ[P]LS`
PUZ[HSSLK H MHJPSP[` JVU[YPI\[PUN [V ^LSSILPUN ^P[O
[OL MVJ\Z VM >,33*6� H ÅVVY KLKPJH[LK [V
VMÄJL ^VYRLYZ VU [OL ��[O ÅVVY�

=P[HZVSPZ� PZ PUZ[HSSLK PU 4P[Z\IPZOP ,SLJ[YPJ
3PNO[PUN *VYWVYH[PVU»Z Ä_[\YLZ HUK LX\PWWLK PU
[OL ^VYRPUN ZWHJL VM >,33*6� ;OPZ WYVK\J[
PZ LMMLJ[P]L PU YLK\JPUN L`L Z[YHPU� Z[YLZZ� HUK
PTWYV]PUN ^VYR LMÄJPLUJ` I` YLN\SH[PUN
JPYJHKPHU YO`[OTZ ^OPJO HYL [OL IPVSVNPJHS
YO`[OTZ VM O\THUZ� ;OLZL ILULÄ[Z HYL [OL
YLHZVU [OL =P[HZVSPZ� ^HZ ZLSLJ[LK MVY [OPZ
WYVQLJ[ HZ [OL` Ä[ [OL W\YWVZL VM [OL ZWHJL
HUK [OL JVUJLW[ VM [OL I\PSKPUN�

https://lumileds.com/products/cob-leds/luxeon-cob-with-crispwhite/?utm_source=ledpro&utm_medium=paid&utm_campaign=cobcrispwhite&utm_content=featured-product
https://lumileds.com/products/cob-leds/luxeon-cob-with-crispwhite/?utm_source=ledpro&utm_medium=paid&utm_campaign=cobcrispwhite&utm_content=featured-product
https://www.instrumentsystems.com/en/
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4Y� :OVNV @HTHaHRP� .YV\W 3LHKLY VM +LZPNU
+LWHY[TLU[ H[ ;HRLUHRH *VYWVYH[PVU� UV[LK
¸(M[LY H SVUN � `LHYZ� [OL I\PSKPUN OHZ ILLU
JVTWSL[LK� -YVT [OL VUZL[ VM H
JVTWYLOLUZP]L WSHUUPUN Z[HNL� ^L ZLHYJOLK
MVY [OL YPNO[ VMÄJL [LJOUVSVN` [OH[ ^V\SK IL
Z\P[HISL MVY [OPZ WYVQLJ[ HUK OHWWLULK [V JVTL
HJYVZZ [OL SPNO[ VM =P[HZVSPZ�� >L ILSPL]L [OH[
[OL JVTMVY[ HUK ^VYR LMÄJPLUJ` NHPULK I` [OL
ZWLJ[Y\T VM =P[HZVSPZ� ^PSS JVU[YPI\[L [V
PTWYV]LK ^VYRLYZ» WYVK\J[P]P[ �̀ ;OLYLMVYL� ^L
KLJPKLK [V PUZ[HSS P[ PU [OL I\PSKPUN�¹

7YVMLZZVY 4HZH`VZOP 2HTPQV H[ :OPUZO\
<UP]LYZP[` WYV]LK [OL LMMLJ[Z MYVT =P[HZVSPZ��
¸<WVU TLHZ\YPUN [OL SL]LS VM WO`ZPJHS HUK
TLU[HS JVTMVY[ HUK [OL SL]LS VM Z[YLZZ� [OLYL
OHZ ILLU H [LUKLUJ` [OH[ WLVWSL ^VYRPUN PU H
YVVT SP[ ^P[O [OL =P[HZVSPZ� ZWLJ[Y\T
L_WLYPLUJLK YLK\JLK [PYLKULZZ HUK Z[YLZZ�
HUK HU PUJYLHZL PU ^VYR LMÄJPLUJ` PU [LYTZ VM
WZ`JOVSVN` HUK WO`ZPVSVN �̀¹

5PJOPH JVU[PU\V\ZS` L_WSVYLZ OV^ SPNO[ IYPUNZ
]HS\L HUK LUOHUJLZ WLVWSL»Z SPML HUK ^PSS
LUKSLZZS` W\YZ\L [OL PKLHS SPNO[ ZV\YJL� "

9LHK TVYL

%$)3/. /PTO $ELIVERS &LEXIBLE
$ESIGN � -ANUFACTURE
#USTOM -ODULES

,KPZVU 6W[V WYV]PKLZ KLZPNU HUK
THU\MHJ[\YLZ HK]HUJLK TVK\SL
J\Z[VTPaH[PVU ZLY]PJLZ� 0U HKKP[PVU� ^L VMMLY
[OL 3�+�4�:� ¸3PNO[PUN +LZPNU 4HU\MHJ[\YL
:LY]PJL¹ PZ [OL PU[LNYH[PVU [LJOUPJHS ZLY]PJL�
>P[O [OL OPNO LMÄJPLUJ`�0U[LUZP[ �̀ 7YLTP\T

*90 ��� HUK H SVUN�SPML ZWHU VM V]LY
������� /YZ 34�� KLZPNU HUK THU\MHJ[\YL
ZLY]PJL� >L WYV]PKL WYVMLZZPVUHS HUK JVTWSL_
KLZPNU HUK J\Z[VTPaLK ZLY]PJLZ MVY HU`
HWWSPJH[PVU� WLYMVYTHUJL YLX\PYLTLU[Z PU (*
HUK +*� HUK HU` ZOHWL� >L ^VYR ^P[O
J\Z[VTLYZ [V ZPTWSPM` WYVJLZZLZ� ZH]L
WYVK\J[PVU JVZ[Z� L_WHUK [OLPY JHWHIPSP[PLZ [V
UL^ ÄLSKZ HUK TVYL KP]LYZL WYVQLJ[Z ^P[OV\[
HKKPUN LX\PWTLU[ VY SHIVY� HUK X\PJRS` NHPU H
WSHJL PU [OL THYRL[�

(* WYVMLZZPVUHS TVK\SL WYV]PKLZ ZVS\[PVUZ MVY
HSS RPUKZ VM SPNO[PUN� ^OPJO WV^LY YHUNL MYVT
�> [V ���> HUK ^P[O [`WLZ YHUNPUN MYVT
YV\UK� SPULHY� YPUN [V KPTTHISL S\TPUHUJL HUK
JVSVY� <UPX\L VW[PJHS KLZPNU ^P[O TVK\SLZ JHU
NYLH[S` LUOHUJL \UPMVYTP[` HUK WLYMVYTHUJL�
;OL L_JS\ZP]L ,: 0* (* TVK\SL JHU PU[LNYH[L
>P�-P� )S\L[VV[O� HUK +(30 JVU[YVS ZJOLTLZ�
>OH[»Z TVYL� P[ JHU HSZV JVTIPUL \UKLY ���
ÅPJRLY M\UJ[PVU ^OPSL KPTTPUN HUK L_JLLKPUN
[OL ;P[SL �� MVY <:( THYRL[ HUK JVTTPZZPVU
YLN\SH[PVU VM 7Z[34 HUK :=4 WYVK\J[
Z[HUKHYKZ MVY [OL ,< THYRL[� "

9LHK TVYL

6IOLEDS 3TERILIZES /MICRON
6ARIANT !S 7ELL

:LV\S =PVZ`Z� H JVTWHU` ZWLJPHSPaPUN PU
VW[PJHS ZLTPJVUK\J[VYZ� HUUV\UJLK HU
L_WLYPTLU[HS YLZ\S[ JVUÄYTPUN [OH[ P[Z =PVSLKZ
[LJOUVSVN` Z[LYPSPaLZ   �  � 6TPJYVU =HYPHU[
�:(9:�*V=�� =HYPHU[! )������ � PU VUL
ZLJVUK� ^OPJO OHZ ILLU ZWYLHKPUN HYV\UK [OL
^VYSK�

:LV\S =PVZ`Z JVUK\J[LK [OL 6TPJYVU
Z[LYPSPaH[PVU [LZ[ H[ [OL =PYVSVN` 9LZLHYJO
0UZ[P[\[L VM 2VYLH <UP]LYZP[` *VSSLNL VM
4LKPJPUL� HUK P[ ^HZ JVUÄYTLK [OH[ [OL
6TPJYVU ]PY\Z L_WVZLK [V [OL =PVSLKZ 3,+
^HZ Z[LYPSPaLK   �  � PU VUS` VUL ZLJVUK�

:LV\S =PVZ`Z OHZ ILLU JVUK\J[PUN ]HYPV\Z
Z[LYPSPaH[PVU L_WLYPTLU[Z \ZPUN P[Z =PVSLKZ
[LJOUVSVN` ZPUJL ��� � 0U 1\S` ����� PU H QVPU[
L_WLYPTLU[ ^P[O H YLZLHYJO [LHT H[ 2VYLH
<UP]LYZP[ �̀ P[ ^HZ JVUÄYTLK [OH[ =PVSLKZ
Z[LYPSPaLK �PUHJ[P]H[LK� [OL +LS[H ]HYPHU[

�:(9:�*V=��! )���������   ��� PU VUL
ZLJVUK� :LV\S =PVZ`Z» IPV YLZLHYJO [LHT
YLSLHZLK YLZLHYJO KH[H [OH[ [OL HPY W\YPM`PUN
Z[LYPSPaLY ^P[O =PVSLKZ [LJOUVSVN` HWWSPLK JV\SK
SV^LY [OL YPZR VM HPYIVYUL PUMLJ[PVU I`
VUL�[OPY[PL[O� 0U 5V]LTILY ����� :LV\S =PVZ`Z
WYV]PKLK MYLL HPY W\YPM`PUN Z[LYPSPaLYZ [V ���
ZTHSS I\ZPULZZ Z[VYLZ [OH[ OH]L ILLU IHYLS`
THUHNPUN [V LHYU [OLPY SP]PUN K\YPUN [OL
*6=0+�� WHUKLTPJ� HUK UV JVUÄYTLK JHZLZ
OH]L ILLU MV\UK PU HU` VM [OL Z[VYLZ ^OLYL
[OL HPY W\YPM`PUN Z[LYPSPaLYZ HYL PUZ[HSSLK
HJJVYKPUN [V H Z\Y]L` VM [OL Z[VYL V^ULYZ�

0U HKKP[PVU� H[ [OL *,: PU 1HU\HY` �����
WVY[HISL HPY W\YPÄLYZ �TVKLS UHTL! =(*� ^P[O
=PVSLKZ [LJOUVSVN` HWWSPLK ^LYL PUZ[HSSLK PU
JVUMLYLUJL OHSSZ� YLZ[H\YHU[Z� HUK ]LOPJSLZ�
HUK [OHURZ [V [OPZ� UV ZPUNSL JVUÄYTLK JHZL
VJJ\YYLK HTVUN :LV\S =PVZ`Z» L_LJ\[P]LZ HUK
LTWSV`LLZ�

=PVSLKZ PZ H JSLHU [LJOUVSVN` [OH[ WYL]LU[Z [OL
NYV^[O VM ]PY\ZLZ HUK IHJ[LYPH ^P[O \S[YH]PVSL[
�<=� 3,+� ^OPJO OHZ Z[LYPSPaPUN HUK
KLVKVYPaPUN WV^LY� 5V[ [V TLU[PVU HPY W\YPÄLYZ
HUK HPY JVUKP[PVULYZ� [OPZ [LJOUVSVN` JHU HSZV
IL HWWSPLK [V HPY JVUKP[PVUPUN Z`Z[LTZ VM
I\PSKPUNZ HUK H\[VTVIPSLZ� YLK\JPUN [OL
WVZZPIPSP[` VM PUMLJ[PVU JH\ZLK I` HPYIVYUL
KYVWSL[Z HUK RLLWPUN [OL PUKVVY LU]PYVUTLU[
WSLHZHU[ I` JPYJ\SH[PUN PU[LYUHS HPY�

¸.P]LU [OL YLZ\S[Z VM [OPZ 6TPJYVU [LZ[� ^L
L_WLJ[ [OH[ *6=0+�� ]HYPHU[Z [OH[ OH]L ILLU
JVU[PU\V\ZS` LTLYNPUN� Z\JO HZ +LS[HJYVU�
JHU IL JVTWSL[LS` Z[LYPSPaLK \ZPUN =PVSLKZ
WYVK\J[Z�¹ H :LV\S =PVZ`Z VMÄJPHS ZHPK� ¸>L ^PSS
JVU[PU\L [V HWWS` =PVSLKZ [LJOUVSVN` [V
]HYPV\Z WYVK\J[Z [V JYLH[L HU LU]PYVUTLU[
^OLYL WLVWSL JHU IYLH[OL JSLHU HUK ZHML HPY
H[ OVTL HZ ^LSS HZ YLZ[H\YHU[Z� [YHUZWVY[H[PVU
MHJPSP[PLZ� HUK T\S[P�\ZL MHJPSP[PLZ�¹

5IJT����JODI�WFSUJDBM�GBSNJOH�GJYUVSF�SFGFSFODF�EFTJHO�TIPXDBTFT
UIF�+�4FSJFT¥������(�DMBTT�XIJUF�-&%�XPSLJOH�UPHFUIFS�XJUI�
UIF�9-BNQ¥�91�(��4�-JOF�1IPUP�3FE�-&%��
5IF������(�DMBTT�-&%T�BSF�WBMVFE�GPS�JOEVTUSZ�MFBEJOH�FGGJDBDZ�BOE
VOJGPSN�JMMVNJOBUJPO��5IF�91�(��4�-JOF�1IPUP�3FE�-&%�EFMJWFST�
MFBEJOH�GMVY�PQUJNJ[FE�GPS�FOIBODFE�TQFDUSVN�IPSUJDVMUVSF�BQQMJDBUJPOT�

*ORZ�8S�<RXU�*URZ�ZLWK�&UHH�/('·V�
1HZ�+RUWLFXOWXUH�5HIHUHQFH�'HVLJQ�

DSFF�MFE�DPN

https://led-ld.nichia.co.jp/en/product/lighting_vitasolis.html
https://led-ld.nichia.co.jp/en/product/lighting_vitasolis.html
https://edison-opto-landing-pages-01d736.webflow.io/custom-modules
https://edison-opto-landing-pages-01d736.webflow.io/custom-modules
https://cree-led.com/applications/horticulture?WT.mc_id=crd309
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/L HSZV HKKLK� ¸=PVSLKZ PZ HU PUUV]H[P]L
Z[LYPSPaH[PVU [LJOUVSVN` [OH[ ^L OH]L
KL]LSVWLK HUK Z[HY[LK THZZ�WYVK\J[PVU MVY
[OL ÄYZ[ [PTL PU [OL ^VYSK� HUK UV VUL JHU
WYVK\JL P[ ^P[OV\[ WLYTPZZPVU [V \ZL [OL
WH[LU[Z VM :LV\S =PVZ`Z� P[Z HMÄSPH[L :,;P PU [OL
<:� HUK 5: �5P[YPKL :LTPJVUK\J[VY�� H
Z[YH[LNPJ WHY[ULY PU 1HWHU�¹ "

9LHK TVYL

0,%8)',!3� -OLDING
#OMPOUNDS FOR :UMTOBEL�S
2OBUST� -OISTUREPROOF
!-0()")! 0- ,UMINAIRE

+\Z[ Z^PYSZ [OYV\NO [OL HPY� ^H[LY ZWSHZOLZ�
JSLHUPUN HNLU[Z HYL ZWYH`LK ¶ S\TPUHPYLZ PU
PUK\Z[YPHS I\PSKPUNZ OH]L [V JVWL ^P[O H SV[ VM
HK]LYZL JVUKP[PVUZ� ;OL` HYL VM[LU L_WVZLK [V
KPY[� O\TPKP[ �̀ L_[YLTL [LTWLYH[\YLZ VY L]LU
JOLTPJHSZ� ;OL TH[LYPHSZ OH]L [V ^P[OZ[HUK HSS
[OLZL PTWHJ[Z� HZ ^LSS HZ ILPUN IYLHR HUK
ZOVJR�WYVVM� >VYRWSHJLZ HYL HSZV Z\IQLJ[ [V
JVTWSL_ YLX\PYLTLU[Z MVY SPNO[ X\HSP[` HUK
PSS\TPUH[PVU�

A\T[VILS� H SLHKPUN PU[LYUH[PVUHS WYV]PKLY VM
SPNO[PUN ZVS\[PVUZ MVY JVTTLYJPHS WYVWLY[PLZ�
KL]LSVWLK P[Z YVI\Z[ (47/0)0(
TVPZ[\YL�WYVVM S\TPUHPYL MVY HU L_[YLTLS` ^PKL
YHUNL VM PUK\Z[YPHS HWWSPJH[PVUZ� ;OL SVUN 3,+
KPMM\ZLY S\TPUHPYL SPNO[Z \W MHJ[VYPLZ� SVNPZ[PJZ
JLU[LYZ� HNYPJ\S[\YHS I\PSKPUNZ� WHYRPUN NHYHNLZ
HUK T\JO TVYL� 0[ PZ H]HPSHISL PU [OYLL
]LYZPVUZ� HKHW[LK [V KPMMLYLU[ HYLHZ VM \ZL�
A\T[VILS WYVK\JLZ VUL VM [OLZL� [OL
(47/0)0( 74� MYVT 73,?0.3(:� TVSKPUN
JVTWV\UKZ� [OL IYHUK WVS`TL[O`S
TL[OHJY`SH[L �744(� MYVT 9�OT� ¸6\Y
TH[LYPHS TLL[Z [OL OPNO Z[HUKHYKZ ULLKLK MVY
PUK\Z[YPHS SPNO[PUN HUK HSZV VMMLYZ V\[Z[HUKPUN
SPNO[PUN WYVWLY[PLZ�¹ ZH`Z (UKYLH -Y\[O� :LUPVY
7YVK\J[ 4HUHNLY 3PNO[PUN� ,_[Y\ZPVU� 6W[PJZ
PU [OL 4VSKPUN *VTWV\UKZ I\ZPULZZ \UP[ VM
9�OT .TI/� "

9LHK TVYL

-ACROBLOCK 2ELEASES
!%#1���QUALIlED
!UTOMOTIVE ,IGHTING )#S

4HJYVISVJR HUUV\UJLK P[Z UL^ NLULYH[PVU
3,+ H\[VTV[P]L SPNO[PUN KYP]LY 0*Z� 4)0��� 8
HUK 4)0����8� HYL OPNOS` WYHPZLK HUK
HWWYLJPH[LK I` [OL J\Z[VTLYZ� ;OL [^V UL^
WYVK\J[Z HYL Z\P[HISL MVY [OL HWWSPJH[PVU VM
PU[LSSPNLU[ H\[VTV[P]L SPNO[PUN� HUK IV[O VM
[OLT OH]L VI[HPULK [OL (,*�8���
X\HSPÄJH[PVU�

;OL JVTWHU` PZ WVZP[P]L HIV\[ [OL M\[\YL
V\[SVVR VM [OL NSVIHS PU[LSSPNLU[ H\[VTVIPSL
THYRL[� )` SH\UJOPUN [OLZL [^V UL^
WYVK\J[Z� 4HJYVISVJR OHZ H TVYL JVTWSL[L
H\[VTV[P]L ZLYPLZ WYVK\J[ SPUL� 4HJYVISVJR
^PSS JVU[PU\V\ZS` MVJ\Z VU [OL H\[VTVIPSL
VYPNPUHS LX\PWTLU[ THYRL[ HUK RLLW

KL]LSVWPUN V[OLY UL^ WYVK\J[Z [V HZZPZ[ LHJO
IYHUK [V TH_PTPaL I\ZPULZZ ]HS\L�

(Z JVTWHYLK [V [OL VYKPUHY` LSLJ[YVUPJ
WYVK\J[Z� H\[VTV[P]L LSLJ[YVUPJZ OH]L Z[YPJ[LY
Z[HUKHYKZ MVY [OLPY JVTWVULU[Z� ;OL
(\[VTV[P]L ,SLJ[YVUPJZ *V\UJPS �(,*�
LZ[HISPZOLK (,*�8��� X\HSPÄJH[PVU Z[HUKHYK
MVY H\[VTV[P]L 0*� HUK [OL [LZ[ X\HSPÄJH[PVU PZ
YPNVYV\Z� 4HJYVISVJR»Z H\[VTV[P]L ZLYPLZ
WYVK\J[Z OH]L HSS WHZZLK [OPZ JLY[PÄJH[PVU [V
THRL Z\YL [OH[ [OL YLSPHIPSP[` HUK Z[HIPSP[` VM 0*Z
TLL[ (,*»Z YLX\PYLTLU[Z�

(Z HU 3,+ KYP]LY 0* SLHKLY� 4HJYVISVJR
L_WLJ[Z H ]LY` WYVTPZPUN M\[\YL VM [OL
H\[VTVIPSL PUK\Z[Y`" LZWLJPHSS` [OH[ LSLJ[YPJ
]LOPJSLZ HUK ZLSM�KYP]PUN JHYZ HYL [OL YLJLU[
[YLUKPUN [VWPJZ PU [OL THYRL[� 3,+ UV^ PZ [OL
THPUZ[YLHT PU [OL ÄLSK VM H\[VTV[P]L SPNO[PUN�
4HJYVISVJR ^PSS ^VYR JSVZLS` ^P[O V\Y WHY[ULYZ
[V KLWSV` VU [OL H\[VTVIPSL THYRL[ HUK ^PSS
RLLW KLZPNUPUN H\[VTV[P]L SPNO[PUN 0*Z HUK
H\[VTV[P]L KPZWSH` 0*Z [V M\SÄSS J\Z[VTLYZ»
ULLKZ� 4HJYVISVJR ^PSS JVVWLYH[L ^P[O NSVIHS
H\[VTHRLYZ [V JYLH[L TVYL TVKLYU HUK
MHZOPVUHISL H\[VTV[P]L SPNO[PUN HUK IYPUN H
^HYTLY O\THU�]LOPJSL PU[LYHJ[P]L L_WLYPLUJL
[V [OL JHY V^ULYZ� "

9LHK TVYL

https://violedsstore.com
https://violedsstore.com
https://www.plexiglas-shop.com/en-de/lighting/
https://www.plexiglas-shop.com/en-de/lighting/
https://www.mblock.com.tw/en/technologies?cl=1
https://www.mblock.com.tw/en/technologies?cl=1
https://b2b.lumitronix.com/en/


30./;05. ¶ 05;,9=0,> +9� (3-9,+ -,3+,9 ! " #

h,EADING BY %XAMPLE AND 2ESPECTv
$R� !LFRED &%,$%2� #%/ :UMTOBEL
'ROUP

'U� $OIUHG )(/'(5
+Y� (SMYLK -LSKLY QVPULK [OL
A\T[VILS .YV\W PU
5V]LTILY ���� HUK ^HZ PUP[PHSS`
YLZWVUZPISL MVY [OL JVTWVULU[Z
I\ZPULZZ HZ *,6 VM ;YPKVUPJ� 0U
(WYPS ����� OL ^HZ HWWVPU[LK [V
[OL 4HUHNLTLU[ )VHYK VM [OL
A\T[VILS .YV\W HZ *OPLM
6WLYH[PUN 6MÄJLY �*66�� -YVT
-LIY\HY` �� ����� -LSKLY HZZ\TLK
[OL WVZP[PVU VM :WVRLZTHU VM [OL
4HUHNLTLU[ )VHYK HUK OHZ OLSK
[OL WVZP[PVU VM *OPLM ,_LJ\[P]L
6MÄJLY �*,6� ZPUJL 1\UL �����



(M[LY PU[LY]PL^PUN THU` VM [OL SLHKPUN 3,+ THU\MHJ[\YLYZ� [OPZ [PTL ^L
KLJPKLK [V MVJ\Z VU SPNO[PUN THU\MHJ[\YLYZ� >L OHK [OL WYP]PSLNL VM
[HSRPUN [V +Y� (SMYLK -LSKLY� *,6 VM [OL A\T[VILS .YV\W� HUK H ;67
YLWYLZLU[H[P]L VM [OL SPNO[PUN PUK\Z[Y �̀ +Y� -LSKLY ^LU[ V]LY [OL
[YHUZMVYTH[PVU WYVJLZZLZ ^P[OPU [OL SPNO[PUN ZLJ[VY ^P[O \Z HUK KLZJYPILK
[OL Z[YH[LNPJ JVUZPKLYH[PVUZ VM [OL A\T[VILS .YV\W� ;OL UL^ 3PNO[
-VY\T H[ [OL A\T[VILS OLHKX\HY[LYZ PU +VYUIPYU� (\Z[YPH ^HZ [OL WLYMLJ[
WSHJL MVY V\Y [HSR�
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/(' SURIHVVLRQDO� )LUVW RI DOO� 'U� )HOGHU�
,âG OLNH WR VD\ ZKDW D SULYLOHJH LW LV IRU
/(' SURIHVVLRQDO WR FRQGXFW WKLV LQ�
WHUYLHZ DW WKH QHZ =XPWREHO *URXS
/LJKW )RUXP� KHUH DW \RXU KHDGTXDU�
WHUV� %HIRUH ZH GLYH LQWR WKH WRSLFV
ZHâUH JRLQJ WR WDON DERXW WRGD\� FRXOG
ZH MXVW DVN \RX WR JLYH XV D ELW RI
EDFNJURXQG LQIRUPDWLRQ DERXW \RXU�
VHOI" +RZ GLG \RX HQG XS EHFRPLQJ
WKH &(2 RI WKH =XPWREHO *URXS"

'U� $OIUHG )(/'(5� 3L[ TL Z[HY[ VMM
I` ^LSJVTPUN `V\ [V [OL 3PNO[ -VY\T�
(IV\[ T`ZLSM� 0 YLJLP]LK T` KLNYLL PU
LSLJ[YPJHS LUNPULLYPUN H[ [OL [LJOUPJHS
\UP]LYZP[` PU =PLUUH� 4` ÄYZ[ PUK\Z[YPHS
L_WLYPLUJL ^HZ ^P[O :PLTLUZ» JVYWVYH[L
YLZLHYJO� 3H[LY� VUL VM T` WYVMLZZVYZ
VMMLYLK [V SL[ TL ^VYR VU T` 7O+ H[ [OL
JLU[YHS SHIZ VM :PLTLUZ H[ [OL LUK VM [OL
� ��»Z� (M[LY^HYKZ� 0 QVPULK [OL :PLTLUZ
ZLTPJVUK\J[VY NYV\W� ^OPJO SH[LY IL�
JHTL 0UÄULVU� +\YPUN [OH[ [PTL 0 OHK
[OL JOHUJL [V ^VYR PU KPMMLYLU[ JV\U[YPLZ�
PUJS\KPUN Ä]L `LHYZ PU 1HWHU HUK H SP[[SL
V]LY [OYLL `LHYZ PU [OL <:(� ;OH[»Z ^OLYL
0 ILJHTL HJX\HPU[LK ^P[O 63,+ HUK
63,+ [LJOUVSVN` KL]LSVWTLU[ MVY SPNO[�
PUN HWWSPJH[PVUZ� >OPSL 0 ^HZ PU *HSPMVYUPH
0 ^HZ HZZPNULK IHJR [V (ZPH ¶ [OPZ [PTL
[V *OPUH ¶ ^OLYL 0 OHK H U\TILY VM THU�
HNLTLU[ M\UJ[PVUZ YLSH[LK [V 3,+ H[ 6Z�
YHT� 0U 5V]LTILY ����� 0 Z[HY[LK ^P[OPU
[OL A\T[VILS .YV\W HZ [OL *,6 VM ;YP�
KVUPJ� ^P[O [OL HPT VM [YHUZMVYTPUN [OL
I\ZPULZZ MYVT JVU]LU[PVUHS SPNO[PUN JVT�
WVULU[Z [LJOUVSVN` [V 3,+� ;OH[ ^HZ H
NYLH[ [PTL� OLSWPUN [V [YHUZMVYT [OL I\ZP�
ULZZ MYVT ��� 3,+ [V ���� ^P[OPU MV\Y
`LHYZ� 0U (WYPS ���� 0 YLJLP]LK HU VMMLY [V
QVPU [OL A\T[VILS .YV\W )VHYK HZ *66

HUK SH[LY� ^OLU ZVTL JOHUNLZ ^LYL
THKL PU THUHNLTLU[� 0 ^HZ VMMLYLK [OL
WVZP[PVU VM *,6� :PUJL -LIY\HY` ����
0»]L ILLU ]LY` OHWW` OLSWPUN SLHK [OPZ
JVTWHU` PU[V [OL M\[\YL [VNL[OLY ^P[O H
MHU[HZ[PJ [LHT�

/(' SURIHVVLRQDO� 2Q WKH WRSLF RI WKH
=XPWREHO *URXS LWVHOI� ,WâV D FRPSOH[
VWUXFWXUH ò DQ HQWHUSULVH ZLWK D PDLQ
JURXS DQG VHYHUDO VXE�JURXS FRPSD�
QLHV� &RXOG \RX H[SODLQ WR RXU UHDGHUV
KRZ WKH JURXS� ZLWK DOO LWV HQWHUSULVHV
DQG GLIIHUHQW FRPSDQ\ VWUDWHJLF GLUHF�
WLRQV� ZRUNV"

'U� $OIUHG )(/'(5� (Z VUL VM [OL SHYNLZ[
SPNO[PUN JVTWHUPLZ� [OL HTIP[PVU VM [OL
A\T[VILS .YV\W PZ [V IL H SLHKPUN Z\W�
WSPLY VM PUUV]H[P]L SPNO[PUN ZVS\[PVUZ HUK
ZLY]PJLZ ¶ MYVT JVTWVULU[Z V]LY S\TP�
UHPYLZ [V ZLY]PJLZ� ;OPZ PZ HSZV YLÅLJ[LK
PU V\Y Z[Y\J[\YL� >L VWLYH[L PU [^V THQVY
I\ZPULZZLZ! ;YPKVUPJ PZ [OL JVTWVULU[Z
I\ZPULZZ [OH[ KL]LSVWZ HSS JVTWVULU[Z
PUJS\KPUN ZLUZVYZ HUK ZLUZVY [LJOUVSV�
NPLZ MVY S\TPUHPYLZ� ;OL V[OLY VUL PZ [OL
ZV�JHSSLK SPNO[PUN I\ZPULZZ [OH[ WYV]PKLZ
JVTWSL[L SPNO[PUN ZVS\[PVUZ HUK ZLY]PJLZ
MVY WYVMLZZPVUHS SPNO[PUN HWWSPJH[PVUZ�
^OLYL ^L VWLYH[L \UKLY [OL [^V Z[YVUN
IYHUKZ VM A\T[VILS HUK ;OVYU�

(Z ^L JV]LY [OL ^OVSL ]HS\L JOHPU MYVT
JVTWVULU[Z [V SPNO[PUN ZVS\[PVUZ� ^L
HSZV VWLYH[L PU KPMMLYLU[ THYRL[Z HUK
THYRL[ ZLNTLU[Z� 6\Y JVYL THYRL[Z HYL
PU ,\YVWL IV[O MVY ;YPKVUPJ HZ ^LSS HZ
MVY [OL SPNO[PUN IYHUKZ� (Z ;YPKVUPJ HSZV
Z\WWSPLZ [OL SPNO[PUN IYHUKZ» JVTWL[P[VYZ�
P[ OHZ H JVTWSL[LS` ZLWHYH[LK I\ZPULZZ
Z[Y\J[\YL� 0U HSS VM [OL JV\U[YPLZ� ^OLYL

IV[O ;YPKVUPJ HUK [OL SPNO[PUN IYHUKZ
VWLYH[L� [OL` ^VYR PU KPMMLYLU[ VMÄJLZ
^P[O KPMMLYLU[ ZHSLZ WLVWSL�

;V Z\TTHYPaL� ^L OH]L X\P[L H SV[ VM KPM�
MLYLU[ LU[LYWYPZLZ PU [OL JV\U[YPLZ MYVT
^OPJO ^L THUHNL V\Y I\ZPULZZ ^VYSK�
^PKL�

/(' SURIHVVLRQDO� ,I ZH FRXOG FRPH
EDFN WR WKH OLJKWLQJ EXVLQHVV ZLWK
=XPWREHO DQG 7KRUQ� :KDW LV WKH GLI�
IHUHQFH LQ WKH VWUDWHJLF GLUHFWLRQV RI
WKHVH WZR EUDQGV"

'U� $OIUHG )(/'(5� 0M ^L SVVR H[ [OL
[^V IYHUKZ� ^L ZLL [OH[ A\T[VILS WSH`Z
H RL` YVSL PU [OL [VW�[PLY HWWSPJH[PVUZ
HUK PZ THPUS` HU PUKVVY IYHUK ^P[O KP�
YLJ[ PU[LYMHJLZ [V RL` J\Z[VTLYZ� HYJOP�
[LJ[Z� Z[HRLOVSKLYZ HUK SPNO[ WSHUULYZ�
;OVYU OHZ IV[O HU V\[KVVY HUK HU PU�
KVVY IYHUJO� ;OL` HYL YLWYLZLU[LK PU [OL
TPK�[PLY ZLNTLU[ PU [OL PUKVVY IYHUJO
HUK PU [OL V\[KVVY IYHUJO PU [OL TPK� [V
OPNO�[PLY ZLNTLU[� PUJS\KPUN \YIHU HYJOP�
[LJ[\YL PSS\TPUH[PVU�

/(' SURIHVVLRQDO� 'R ERWK =XPWREHO
DQG 7KRUQ RSHUDWH LQ WKH UHVLGHQWLDO
VHJPHQW"

'U� $OIUHG )(/'(5� >L VWLYH[L PU [OL
OPNO�LUK YLZPKLU[PHS ZLNTLU[ HZ ^L� ^P[O
HSS V\Y IYHUKZ� JHU VMMLY H JVTWSL[L SPNO[�
PUN ZVS\[PVU HUK WVY[MVSPV [V V\Y J\Z�
[VTLYZ� )\[ [OL IYVHK YLZPKLU[PHS ZLN�
TLU[ PZ J\YYLU[S` UV[ PU [OL ZJVWL VM [OL
A\T[VILS .YV\W�
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/(' SURIHVVLRQDO� $UH WKH FRQWUROV
SURYLGHG E\ 7ULGRQLF RU LV WKDW SDUW RI
WKH =XPWREHO VROXWLRQ"

'U� $OIUHG )(/'(5� ;OL JVTWVULU[Z
VM [OL JVU[YVSZ HYL PU ;YPKVUPJ»Z WVY[MVSPV
HUK [OL` HYL HU PU[LNYHS WHY[ VM [OL JVU�
[YVSZ Z`Z[LT MVY [OL SPNO[PUN IYHUKZ ^OLU
P[ JVTLZ [V LTLYNLUJ` SPNO[PUN VY SPNO[
THUHNLTLU[ Z`Z[LTZ� 0U [OPZ HYLH� ^L
OH]L H ]LY` JSVZL JVVWLYH[PVU IL[^LLU
[OL KL]LSVWTLU[ [LHTZ VM ;YPKVUPJ HUK
[OL SPNO[PUN IYHUKZ� (NHPU� PU [OPZ JHZL
[OL SPNO[PUN IYHUKZ HYL H J\Z[VTLY VM
;YPKVUPJ HUK ;YPKVUPJ THRLZ [HPSVYLK ZV�
S\[PVUZ MVY [OLT�

/(' SURIHVVLRQDO� <RX PHQWLRQHG WKDW
WKH PDLQ PDUNHW LQ JHQHUDO LV LQ (X�
URSH� :KDW DERXW EXVLQHVVHV LQ $VLD
RU 1RUWK $PHULFD"

'U� $OIUHG )(/'(5� /LYL ^L OH]L [V
KPMMLYLU[PH[L� )V[O I\ZPULZZLZ� [OL JVT�
WVULU[Z I\ZPULZZ HZ ^LSS HZ [OL SPNO[PUN
I\ZPULZZ� OH]L V]LY ��� VM [OLPY THYRL[
PU ,\YVWL� 0U [OL SPNO[PUN KP]PZPVU� LZ�
WLJPHSS` ZPUJL [OL HJX\PZP[PVU VM ;OVYU�
^L HYL TVYL PU[LYUH[PVUHS ¶ ^L OH]L
Z\IZPKPHYPLZ PU (\Z[YHSPH� 5L^ ALHSHUK�
:PUNHWVYL� /VUN 2VUN HUK *OPUH� ^P[O
H ]LY` ZLSLJ[P]L WVY[MVSPV MVY RL` HWWSP�
JH[PVUZ� ;OPZ OLSWLK \Z [V YLHJO H ]LY`
Z[YVUN WVZP[PVU� 0U [OL <: ^L HYL THPUS`
YLWYLZLU[LK I` [OL A\T[VILS IYHUK�
IYPUNPUN [OL OPNO�LUK ,\YVWLHU A\T�
[VILS KLZPNU [V [OL <: HYJOP[LJ[Z� ^OV
HYL KL]LSVWPUN PU[LYUH[PVUHS WYVQLJ[Z�

/(' SURIHVVLRQDO� 7KH QH[W WRSLF LV UH�
ODWHG WR WKH OLJKWLQJ VHFWRU LQ JHQHUDO�
7KH OLJKWLQJ VHFWRU KDV EHHQ WUDQV�
IRUPLQJ RYHU WKH SDVW \HDUV� IURP ñX�
RUHVFHQW WR /('� DQG WKH QHZ GLJLWDO
ZRUOG� 2YHU WKH SDVW WZR \HDUV ZHâYH
KDG WKH SDQGHPLF VLWXDWLRQ� VR� LQ UH�
JDUGV WR WKLV FRPSOHWH WUDQVIRUPDWLRQ
SURFHVV� NHHSLQJ WKH RXWVLGH HQYLURQ�
PHQWDO DVSHFWV LQ PLQG� KRZ LV WKH
=XPWREHO *URXS GHYHORSLQJ DQG ZKDW
UHVXOWV FDQ EH H[SHFWHG"

'U� $OIUHG )(/'(5� ;OL WHUKLTPJ OHK
HU PTWHJ[ VU V\Y ^OVSL [YHUZMVYTH[PVU
QV\YUL �̀ I\[ P[ OHZ ZOV^U OV^ X\PJRS` [OL
KPNP[HS [YHUZMVYTH[PVU JHU IL HJOPL]LK PM
`V\ HYL MVYJLK [V KV P[�

6\Y ÄYZ[ [YHUZMVYTH[PVU ^HZ PUP[PH[LK H
JV\WSL VM `LHYZ HNV� ^P[O [OL JOHUNL
MYVT JVU]LU[PVUHS [V 3,+ SPNO[PUN UV^
ILPUN H[ HSTVZ[ ����� >L [YHUZMVYTLK
[V 3,+ PU HSS HZWLJ[Z! OPNO LMÄJPLUJ �̀

UL^ KLZPNUZ� HUK PUUV]H[PVU VU H IYVHK
MYVU[�

6I]PV\ZS �̀ *VYVUH PTWHJ[LK V\Y QV\YUL`
HZ ^L ^LYL JOHSSLUNLK I` THPU[HPUPUN
[OL MVJ\Z VU V\Y J\Z[VTLYZ� ^OPSL ZLJ\Y�
PUN V\Y I\ZPULZZ� /V^L]LY� 0 JHU WYV\KS`
ZH` [OH[ [OHURZ [V HSS V\Y LTWSV`LLZ ^OV
^LU[ [OL L_[YH TPSL� UVUL VM V\Y MHJ[VYPLZ
OHK [V IL ZO\[ KV^U HUK ^L ^LYL HISL
[V KLSP]LY V\Y WYVK\J[Z [V V\Y J\Z[VTLYZ
KLZWP[L [OL ULNH[P]L PTWHJ[ VM [OL WHU�
KLTPJ�

/(' SURIHVVLRQDO� +DYH \RX EHHQ DEOH
WR RYHUFRPH WKH FKLS VKRUWDJH"

'U� $OIUHG )(/'(5� >P[O SHZ[ `LHY»Z
ZOVY[HNL VM ZLTPJVUK\J[VY 0*Z HUK V[OLY
YH^ TH[LYPHSZ� ^L HUK THU` V[OLY JVT�
WHUPLZ ^LYL MHJLK ^P[O H]HPSHIPSP[` PZZ\LZ
HUK KYHTH[PJ WYPJL PUJYLHZLZ�

;OPZ 0* ZOVY[HNL PTWHJ[Z [OL WYVK\J[PVU
VM KYP]LYZ \ZLK PU V\Y OPNO�LUK S\TPUHPYL
ZVS\[PVUZ� L�N�� MVY [OL IYHUK A\T[VILS�
)\[ S\JRPS �̀ ;YPKVUPJ OHZ ILLU HISL [V
HKHW[ P[Z WYVK\J[ KL]LSVWTLU[ ^OLYL
WVZZPISL� ^OPJO HSSV^LK MVY H JOHUNL PU
WYVK\JLYZ VY [OL KPZ[YPI\[PVU VM VYKLYZ
HTVUN H SHYNLY JPYJSL VM JVTWHUPLZ�

/V^L]LY� 0 OH]L [V ZH` [OH[ [OL NSVIHS
[YLUK VM TH[LYPHS ZOVY[HNLZ MVY JLY[HPU
JVTWVULU[Z� PUJS\KPUN Z\WWS` JOHPU PU�
[LYY\W[PVUZ JVTPUN MYVT *OPUH� YLTHPUZ
JOHSSLUNPUN HSZV PU �����

/(' SURIHVVLRQDO� ,Q JHQHUDO� WKH OLJKW�
LQJ LQGXVWU\ DQG WKH DXWRPRWLYH LQ�
GXVWU\ DUH VXIIHULQJ EHFDXVH RI WKLV
SUREOHP� ,V WKH JHQHUDO VROXWLRQ WR VD\
WKDW ZH MXVW KDYH WR ZDLW XQWLO SURGXF�
WLRQ LQ &KLQD DQG $VLD FRPHV EDFN
RU FRXOG D VROXWLRQ EH WR EULQJ EDFN
VRPH SURGXFWLRQ OLQHV WR (XURSH RU
WKH 86"

'U� $OIUHG )(/'(5� >L OHK HSYLHK`
KLJPKLK WYPVY [V [OL *6=0+ ZP[\H[PVU [V
TV]L V\Y S\TPUHPYL WYVK\J[PVU HUK WHY[
VM V\Y KYP]LY WYVK\J[PVU MYVT *OPUH IHJR
[V ,\YVWL� ZWLJPÄJHSS` [V V\Y UL^ MHJ[VY`
PU :LYIPH� ^OPJO YLK\JLZ [OL KLWLU�
KLUJL VU [OL (ZPHU Z\WWS �̀

0 ILSPL]L [OH[� ^OLYL]LY WVZZPISL� WYVK\J�
[PVU PU ,\YVWL JSVZL [V V\Y J\Z[VTLYZ
VMMLYZ H MHU[HZ[PJ VWWVY[\UP[` [V YLK\JL
Z\WWS` JOHPU YPZRZ� /V^L]LY� MVY ZVTL
NSVIHS WYVK\J[Z SPRL ZLTPJVUK\J[VY 0*Z
^OPJO THPUS` JVTL MYVT (ZPH� ^L ^PSS
OH]L [V YLS` VU H NSVIHS Z\WWS` JOHPU�

0 [OPUR [OH[ TP[PNH[PUN [OL YPZR I` \ZPUN
Z\WWSPLYZ [OH[ HYL JSVZLY [V [OL WYVK\J�
[PVU ZP[LZ HUK [V [OL J\Z[VTLYZ PZ HU
HK]HU[HNL HUK 0 ZLL V\Y J\Z[VTLYZ» PU�
[LYLZ[Z TV]PUN PU[V H ZPTPSHY KPYLJ[PVU�

/(' SURIHVVLRQDO� :KHQ GLG WKH SUR�
GXFWLRQ SODQW LQ 6HUELD RSHQ"

'U� $OIUHG )(/'(5� 0[ VWLULK PU :LW[LT�
ILY ����� +\L [V *VYVUH [OL YHTW \W
^HZ ZSV^LY [OHU WSHUULK� I\[ ^L UV^
OH]L HYV\UK ��� WLVWSL ^VYRPUN H[ [OL
WSHU[ PU :LYIPH�

/(' SURIHVVLRQDO� 7KHUH DUH RSSRUWX�
QLWLHV DQG WKUHDWV LQ WKH OLJKWLQJ VHF�
WRU� WKH VKRUWDJH LQ WKH VXSSO\ FKDLQ
LV RQH RI WKRVH WKUHDWV� DQG VR P\
TXHVWLRQ WR \RX LV� ZKDW DUH \RXU H[�
SHFWDWLRQV IRU WKH QH[W IHZ \HDUV"

'U� $OIUHG )(/'(5� 0 ZLL [^V THQVY
[YLUKZ PU [OL SPNO[PUN PUK\Z[Y` ^OPJO [OL
A\T[VILS .YV\W ^PSS MVJ\Z VU� 6UL PZ
^OH[ ^L Z[HUK MVY ¶ V\Y +5( ¶ ^OPJO PZ
[OL X\HSP[` VM SPNO[! 7YV]PKPUN V\Y J\Z�
[VTLYZ ^P[O [OL ILZ[ SPNO[ MVY [OL YL�
ZWLJ[P]L HWWSPJH[PVU� JVTIPULK ^P[O [OL
OPNOLZ[ LMÄJPLUJ` HUK JVU[YVSZ [OH[ HYL
H]HPSHISL� ;OL ZLJVUK [YLUK PZ [OL KPNP�
[HSPaH[PVU VM [OL SPNO[PUN PUK\Z[Y �̀ ^OLYL
ZLY]PJLZ JHU IL HWWSPLK HUK ]HS\L ^PSS IL
HKKLK MVY J\Z[VTLYZ IL`VUK [OL SPNO[PUN
HWWSPJH[PVU P[ZLSM�

/(' SURIHVVLRQDO� 2Q WKH WRSLF RI QHZ
VHUYLFHV DV D QHZ EXVLQHVV DSSURDFK�
:H KDYH VHHQ VHYHUDO LGHDV DQG FRQ�
FHSWV RQ WKH PDUNHW ò GR \RX WKLQN
WKH VHUYLFH EXVLQHVV LV D VWURQJ PDU�
NHW WKDW ZLOO JURZ" ,V LW DFFHSWHG E\
WKH SURMHFW RZQHUV DQG FOLHQWV"

'U� $OIUHG )(/'(5� 5L^ ZLY]PJLZ SPRL
¸PUKVVY UH]PNH[PVU ZLY]PJLZ¹ VY ¸HZZL[
[YHJRPUN ZLY]PJLZ¹ PU ^HYLOV\ZLZ JV\SK
IL YLHSPaLK ^P[O [OL SPNO[PUN PUMYHZ[Y\J�
[\YL HZ H IHJRIVUL� ;OLZL ZLY]PJLZ HYL
ZTHSS PU HIZVS\[L [LYTZ� I\[ [OL` OLSW
J\Z[VTLYZ [V NYV^ [OLPY I\ZPULZZ� 6M
JV\YZL� [OLYL PZ HS^H`Z [OL X\LZ[PVU VM
OV^ ^LSS [OL J\Z[VTLY HJJLW[Z UL^ ZLY�
]PJLZ HUK OV^ T\JO HKKLK ]HS\L [OL`
WYV]PKL�

;OL PU[LY]PL^ ^PSS IL JVU[PU\LK VU
WHNL ���
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=0=6 00! (ZWLJ[Z VM [OL JPYJ\SHY LJVUVT` ^LYL JVUZPZ[LU[S` [HRLU PU[V JVUZPKLYH[PVU PU
[OL KLZPNU HUK JVUZ[Y\J[PVU VM [OL =0=6 00 ZWV[SPNO[ ZLYPLZ! K\YHISL� [LJOUPJHSS`
YLJ`JSHISL HUK YL\ZHISL WHY[Z� TH_PT\T LULYN` LMÄJPLUJ �̀ LHZ` THPU[LUHUJL HUK JHYL
HZ ^LSS HZ TPUPTHS� WSHZ[PJ�MYLL WHJRHNPUN YLK\JL [OL LJVSVNPJHS MVV[WYPU[ [OYV\NOV\[ [OL
LU[PYL WYVK\J[ SPML J`JSL� ;OL YLJ`JSPUN YH[L VM [OL TH[LYPHSZ \ZLK HTV\U[Z [V
YV\NOS` ����
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(4)0;<:! >OLYL SPULHY SPNO[PUN Z`Z[LTZ VM[LU YLWYLZLU[ H ]PZ\HS IYLHR PU NLVTL[YPJHSS`
JVTWSL_ HYJOP[LJ[\YL� [OL YV\UK (4)0;<: WLUKHU[ S\TPUHPYL YHKPH[LZ JHST� >P[O [OL
YPUN S\TPUHPYL KLZPNULK I` @VYNV 3`RV\YPH VM 9(0530./; :;<+06� [OL SPNO[ MVSSV^Z H
WYLKLÄULK ZOHWL HUK JHU Z[PSS JOHUNL KPYLJ[PVU� 0U ����� [OPZ S\TPUHPYL ^HZ H^HYKLK
[OL 9LK +V[ +LZPNU (^HYK ¸)LZ[ VM [OL )LZ[¹�
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/(' SURIHVVLRQDO� 7KH QH[W WRSLF ,âG
OLNH WR GLVFXVV ZLWK \RX LV WKH PDWWHU
RI VXVWDLQDELOLW\� 7KHUH LV WKLV *UHHQ
'HDO DSSURDFK IURP WKH (XURSHDQ
8QLRQ� EXW ZH WKLQN LWâV D JHQHUDO QHHG
WR ORRN IRU VXVWDLQDEOH SURGXFWV� :KDW
LV WKH =XPWREHO *URXSâV SRVLWLRQ RQ
WKLV WRSLF� ERWK IRU WKH FRPSDQ\ DQG
LWV SURGXFWV"

'U� $OIUHG )(/'(5� 0U T` VWPUPVU� Z\Z�
[HPUHIPSP[` PZ UV SVUNLY HU VW[PVU� 0[ PZ
V\Y UL^ ^H` VM KVPUN I\ZPULZZ� 6\Y
MV\UKLY� +Y� >HS[LY A\T[VILS ^P[O OPZ
IYPSSPHU[ LUNPULLYPUN ZRPSSZ� HSYLHK` JVT�
IPULK OPNO�X\HSP[` SPNO[ HUK SPNO[PUN Ä_�
[\YLZ ^P[O SV^ YLZV\YJL HUK LULYN` JVU�
Z\TW[PVU� ;OLYLMVYL� [OL MV\UKH[PVU VM
[OL JVTWHU` ^HZ HSYLHK` I\PS[ VU [OLZL
HZWLJ[Z HUK UV^ ^L OH]L Z[HY[LK [V
[HRL [OL A\T[VILS .YV\W [V [OL UL_[
SL]LS�

>L� HZ H JVTWHU �̀ VMMLY OPNO�LMÄJPLUJ`
3,+ ZVS\[PVUZ ^OPJO OLSW V\Y J\Z[VTLYZ
[V YLK\JL [OLPY MVV[WYPU[� 3HZ[ `LHY� ^L
KLÄULK V\Y NVHS [V ILJVTL JSPTH[L�
UL\[YHS I` ���� ¶ HU HTIP[PV\Z [HYNL[�
(Z H YLZ\S[ VM [OPZ KLJPZPVU� HSS VM V\Y MHJ�
[VYPLZ� ^P[O [OL L_JLW[PVU VM *OPUH OH]L
Z^P[JOLK [OLPY LSLJ[YPJP[` [V O`KYVWV^LY
VY YLUL^HISL LULYN �̀

0U HKKP[PVU� V\Y HPT PZ [V [YHUZMVYT MYVT
H SPULHY LJVUVT` [V H JPYJ\SHY LJVUVT �̀
>L Y\U WYV[V[`WL KL]LSVWTLU[ WYVQLJ[Z
^OLYL ^L HSYLHK` HWWS` [OLZL Y\SLZ� SPRL
H UL^ MYLLZ[HUKPUN S\TPUHPYL WSH[MVYT� ([
[OL ZHTL [PTL� MYHTL^VYRZ SPRL ,:. HYL
JVUZPKLYLK PU V\Y Z\Z[HPUHIPSP[` HJ[P]P[PLZ�
0»T WYV\K [V ZH` [OH[ V]LY [OL WHZ[ ML^
`LHYZ ^L OH]L ILLU YLJLP]PUN OPNOLY HUK
OPNOLY YHURPUNZ� YLZ\S[PUN PU [OL ¸NVSK
Z[H[\Z¹ PU [OL ,JV=HKPZ YH[PUN SHZ[ `LHY�

/(' SURIHVVLRQDO� &RQJUDWXODWLRQV RQ
WKRVH JUHDW DFKLHYHPHQWV� <RX DOVR
KDQG RXW DZDUGV WR GLIIHUHQW SURMHFWV�
'RHV WKDW JR KDQG LQ KDQG ZLWK VXV�
WDLQDELOLW\"

'U� $OIUHG )(/'(5� (IZVS\[LS �̀ ;OL
A\T[VILS .YV\W (^HYK OHZ H SVUN [YHKP�
[PVU PU V\Y JVTWHU` HUK ^L KLJPKLK [V
YL]P]L P[ HNHPU HM[LY [OL JOHSSLUNPUN I\ZP�
ULZZ `LHYZ ^OPJO [OL A\T[VILS .YV\W
OHK PU [OL WHZ[ HUK HSZV HM[LY [OL Z[HY[
VM [OL *6=0+ WHUKLTPJ� ;OLYL HYL [^V
JH[LNVYPLZ! )\PSKPUNZ HUK <YIHU� ;OL
KYP]PUN MVYJL ILOPUK [OL (^HYK PZ [OL ZPN�
UPÄJHUJL VM Z\Z[HPUHISL PUUV]H[PVU MVY
[OL I\PS[ LU]PYVUTLU[ ^OPJO JHU YLK\JL
NSVIHS LULYN` JVUZ\TW[PVU HUK IVVZ[

[OL X\HSP[` VM SPML� ;OLZL JHU IL PU KL�
]LSVWPUN JV\U[YPLZ I\[ HSZV ,\YVWLHU
JV\U[YPLZ� ;OL (^HYK HKKYLZZLZ JLU[YHS
PZZ\LZ VM V\Y [PTL� HZ OHZ YLJLU[S` ILLU
ZOV^U ^P[O [OL ���� WYPaL� MVY L_HTWSL�
[OL [VWPJZ VM JVSSLJ[P]L OV\ZPUN� ^H[LY
THUHNLTLU[� HMMVYKHISL OVTLZ� KPZHZ[LY
WYV[LJ[PVU HUK LULYN` ZH]PUNZ� *YP[LYPH
SPRL [OLZL Ä[ WLYMLJ[S` ^P[O V\Y HZWPYH[PVUZ
[V YLHSS` KYP]L Z\Z[HPUHIPSP[` PU V\Y JVT�
WHU` HUK HSZV ^P[O [OL WYVQLJ[Z ^L HYL
LU[LY[HPUPUN�

/(' SURIHVVLRQDO� ,V WKH =XPWREHO
*URXS $ZDUG JLYHQ RXW RQ DQ DQQXDO
EDVLV"

'U� $OIUHG )(/'(5� ;OL SHZ[ VUL ^HZ
H JV\WSL VM `LHYZ IHJR UV �̂ PU ����� 0[
^HZ HS^H`Z NP]LU V\[ PU HU PU[LY]HS VM
[^V [V [OYLL `LHYZ ILJH\ZL UL^ WYVQLJ[Z
HNHPU ULLK [PTL [V HYPZL�

/(' SURIHVVLRQDO� <RX PHQWLRQHG EH�
IRUH WKDW LQQRYDWLRQV DUH LQ WKH '1$
RI WKH =XPWREHO *URXS DQG ZH EH�
OLHYH LW LV WKH NH\ WR VXFFHVV� :KHUH
FDQ LQQRYDWLRQV KDSSHQ LQ WKH OLJKWLQJ
VHFWRU DQG ZKDW VWHSV LV WKH =XPWREHO
*URXS WDNLQJ LQ WKLV UHJDUG" :LOO WKHUH
EH PRUH WKDQ WKH GDWD IRFXVHG GLJLWDO
FRQFHSWV ò DUH WKHUH RWKHU LQQRYDWLRQ
GULYHUV� ORRNLQJ IRUZDUG WR WKH QH[W
RQH RU WZR \HDUV"

'U� $OIUHG )(/'(5� (IZVS\[LS �̀ 1\Z[ [V
PSS\Z[YH[L H SP[[SL� L]LU PU ����� ^OLU [OLYL
^HZ X\P[L H ZPNUPÄJHU[ YLK\J[PVU PU ZHSLZ
K\L [V [OL WHUKLTPJ� ^L ZWLU[ HSTVZ[
Á�� TPSSPVU PU 9+ VU H .YV\W SL]LS� >L
ILSPL]L [OH[� L]LU [OV\NO PU [LYTZ VM LM�
ÄJPLUJ` ^L OH]L YLHJOLK [OL WVPU[ VM
ZH[\YH[PVU PU 3,+ [LJOUVSVN �̀ ^L Z[PSS
OH]LU»[ SL]LYLK HSS VM [OL VWWVY[\UP[PLZ
PU [LYTZ VM KLZPNU HUK SPNO[ KPZ[YPI\[PVU
[OH[ 3,+ JHU VMMLY� K\L [V P[Z TPUPH[\YL
HWWLHYHUJL� :V [OL [YLUKZ VM TPUPH[\Y�
PaH[PVU� LULYN` LMÄJPLUJ` HUK JVTWVULU[
PU[LSSPNLUJL JYLH[L O\NL WV[LU[PHS MVY PU�
UV]H[PVUZ� /V^L]LY� KPNP[HSPaH[PVU PZ IL�
JVTPUN H UL^ KPTLUZPVU I` LUYPJOPUN
TVZ[ VM V\Y ZVS\[PVUZ ^P[O UL^ M\UJ[PVUZ�
;OH[ ^HZ HSZV V\Y TV[P]H[PVU [V VWLU H
NYV\W HWWSPJH[PVU ZVM[^HYL JLU[LY PU [OL
JP[` VM 7VY[V� 7VY[\NHS� PU ��� �

;VKH` ^L OH]L TVYL [OHU �� ZVM[^HYL
L_WLY[Z� ZVTL[OPUN `V\ ^V\SK UV[ UH[�
\YHSS` L_WLJ[ MYVT H SPNO[PUN JVTWHU` ¶
I\[ [OL ZVM[^HYL JVU[LU[ PZ ILJVTPUN
TVYL WYL]HSLU[ PU V\Y WYVK\J[ VMMLYPUNZ�
(K]HUJLK SPNO[ THUHNLTLU[ Z`Z[LTZ
HUK HK]HUJLK LTLYNLUJ` Z`Z[LTZ HYL

Q\Z[ [^V YLWYLZLU[H[P]L L_HTWSLZ� <S[P�
TH[LS �̀ ^L HYL H SPNO[PUN JVTWHU` HUK
^L VMMLY [OL ILZ[ WVZZPISL SPNO[ MVY O\�
THUZ ¶ ^P[O V\Y SPNO[PUN ZVS\[PVUZ ^L
HS^H`Z W\[ WLVWSL ÄYZ[�

/(' SURIHVVLRQDO� ,I ZH ORRN DW WKH
DXWRPRWLYH WUHQGV� ZKHUH VXGGHQO\
PRELOH SKRQH FRPSDQLHV DUH PRYLQJ
LQWR WKLV EXVLQHVV� LVQâW WKHUH D GDQ�
JHU RI D QHWZRUN JLDQW VWHSSLQJ LQWR
WKH OLJKWLQJ EXVLQHVV EHFDXVH FRP�
PXQLFDWLRQ DQG GDWD VHUYLFHV DUH WKHLU
EXVLQHVV DQG WKH\ VHH WKH RSSRUWXQL�
WLHV RIIHUHG E\ OLJKWLQJ"

'U� $OIUHG )(/'(5� 0[ JHUUV[ IL [OL HZ�
WPYH[PVU VM H SPNO[PUN JVTWHU` [V ILJVTL
HU 0; NPHU[� I\[ SPNO[PUN JVTWHUPLZ HYL
LUHISLYZ VM [OL 0; HUK KH[H ^VYSK HUK HYL
[OLYLMVYL H WHY[ VM [OL PUMYHZ[Y\J[\YL� 0[»Z
SPRL H TLS[PUN WV[ ^OLYL TVYL HUK TVYL
PUK\Z[YPLZ HYL TLS[PUN HUK ^VYRPUN [V�
NL[OLY VU ZVS\[PVUZ ^P[O JVTT\UPJH[PVU
JVTWHUPLZ�

/(' SURIHVVLRQDO� $UH \RX DOUHDG\
SDUWQHULQJ ZLWK DQ\RQH"

'U� $OIUHG )(/'(5� @LZ� MVY L_HTWSL�
^L»YL WHY[ULYPUN ^P[O 2HWZJO )\ZPULZZ
*VT PU (\Z[YPH� 0U V\Y JVVWLYH[PVU ^L
HYL QVPU[S` SVVRPUN MVY SPNO[PUN HUK 0; ZLY�
]PJL ZVS\[PVUZ MVY Z\WLYTHYRL[Z�

/(' SURIHVVLRQDO� &DQ \RX JLYH XV
DQ LGHD RI DQ\ QHZ SURGXFWV \RX DUH
EULQJLQJ WR WKH PDUNHW"

'U� $OIUHG )(/'(5� 6\Y MVJ\Z MVY ����
YLTHPUZ VU VMMLYPUN OPNOS` PUUV]H[P]L
SPNO[PUN ZVS\[PVUZ [V V\Y J\Z[VTLYZ� >L
HYL HSZV ^VYRPUN VU [OL L_[LUZPVU VM L_�
PZ[PUN WYVK\J[Z [OH[ OH]L ILLU ]LY` ^LSS
YLJLP]LK VU [OL THYRL[ I\[ ^PSS OH]L H
UL^ KLZPNU HUK UL^ MLH[\YLZ�

/(' SURIHVVLRQDO� <RX PDGH WKH GH�
FLVLRQ QRW WR H[KLELW DQ\PRUH DW /LJKW
	 %XLOGLQJ LQ )UDQNIXUW ò WKH ZRUOGâV
ODUJHVW OLJKWLQJ IDLU ò EXW UDWKHU WR
VKRZFDVH KHUH� LQ WKH QHZ /LJKW )R�
UXP� :KDW DERXW RQFH WKH SDQGHPLF
LV RYHU DQG WKH WUDGH VKRZV VWDUW KDS�
SHQLQJ DJDLQ" :LOO \RX EH VKRZFDVLQJ
\RXU SURGXFWV DW RWKHU IDLUV"

'U� $OIUHG )(/'(5� 0 WLYZVUHSS` ILSPL]L
[OH[ ZOV^JHZPUN WYVK\J[Z [V V\Y J\Z�
[VTLYZ PZ HSZV [YHUZMVYTPUN� P[ PZ UV[ HU
HUHSVNV\Z [OPUN HU` SVUNLY� 0[ ILJVTLZ
H JVTIPUH[PVU VM WYLZLU[PUN H WO`ZPJHS
WYVK\J[ [V [V\JO HUK MLLS� I\[ HSZV \ZPUN



,U[YHUJL HYLH VM [OL A\T[VILS .YV\W 3PNO[ -VY\T�

A\T[VILS .YV\W PZ OLHKX\HY[LYLK PU +VYUIPYU� (\Z[YPH�
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KPNP[HS TL[OVKZ [V ZOV^JHZL WYVK\J[Z [V
[OL JSPLU[Z� LZWLJPHSS` [OL `V\UNLY NLULY�
H[PVUZ�

>OLU ^L I\PS[ [OPZ 3PNO[ -VY\T OLYL H[
V\Y OLHKX\HY[LYZ PU +VYUIPYU� V\Y HPT
^HZ [V JVTIPUL [OL KPNP[HS HUK [OL HUHS�
VNV\Z ZL[\W PU VUL WSHJL� NP]PUN [OL J\Z�
[VTLY [OL VWWVY[\UP[` [V ZLL V\Y ZVS\[PVU
VU�ZP[L VY MYVT HU`^OLYL� ( WLYTHULU[
ZOV^JHZL PZ HSZV PU SPUL ^P[O V\Y Z\Z�
[HPUHIPSP[` Z[YH[LN` HZ HSS [OL WYVK\J[Z
HYL Ä_LK PUZ[HSSH[PVUZ� YLUL^LK ^P[O UL^
[LJOUVSVNPLZ�

(SZV� ^L HYL HISL [V ZOV^JHZL [OL LU�
[PYL PUUV]H[PVU WVY[MVSPV [OH[ ^L OH]L PU H
T\JO SHYNLY ZWHJL HUK JVTIPULK ^P[O
KPNP[HS TLKPH ^L HYL HISL [V ]PY[\HSS` ]PZP[
V\Y J\Z[VTLYZ HUK IYPUN V\Y ZVS\[PVUZ
[V [OLT� 0 WLYZVUHSS` ILSPL]L [OH[ [OPZ PZ
HSZV [OL [YHUZMVYTH[PVU [OH[ MHPYZ HYL NV�
PUN [OYV\NO� *\YYLU[S �̀ [OL JSHZZPJ MHPYZ
HYL Z[PSS ZL[ PU [OL HUHSVNV\Z ^VYSK� I\[ 0
HT Z\YL [OH[ [OL [YHUZMVYTH[PVU ^PSS [HRL
WSHJL [OLYL HZ ^LSS� 0[»Z H IP[ VM H KPMMLY�
LU[ JVUJLW[ [OH[ ^L»]L ^VYRLK V\[� [V�
NL[OLY ^P[O [OL 3PNO[ -VY\T HUK [OL ¸NV
[V THYRL[¹ JVUJLW[� )\[ 0 OH]L [V HKTP[

¶ 3PNO[  )\PSKPUN PZ H IYPSSPHU[ WSHJL HUK
H MHU[HZ[PJ MHPY� 0[»Z H O\NL VWWVY[\UP[` [V
KPZJV]LY PUUV]H[PVUZ�

/(' SURIHVVLRQDO� +RZ ELJ LV WKH /LJKW
)RUXP� KHUH LQ 'RUQELUQ"

'U� $OIUHG )(/'(5� >L OH]L �����
ZX\HYL TL[LYZ OLYL� 0[»Z H ÅL_PISL L_OP�
IP[PVU ZWHJL� ^OPJO HSSV^Z \Z [V RLLW
V\Y 3PNO[ -VY\T \WKH[LK ^P[O V\Y SH[LZ[
SPNO[PUN ZVS\[PVUZ HUK WYVK\J[Z�

/(' SURIHVVLRQDO� %HIRUH ZH ZUDS
XS ZH MXVW ZDQWHG WR DVN \RX DERXW
WKH ðQDQFLDO ðJXUHV WKDW ZHUH SXE�
OLVKHG IRU WKH SDVW KDOI \HDU� ,Q WKH
ðUVW KDOI RI WKH EXVLQHVV \HDU �������
\RX KDYH VKRZHG D ��� LQFUHDVH LQ
UHYHQXH� D ��� LQFUHDVH LQ (%,7 DQG
D QHW SURðW LQFUHDVH RI ���� ,V \RXU
IRUHFDVW IRU WKH QH[W KDOI \HDU RU \HDU
MXVW DV SRVLWLYH"

'U� $OIUHG )(/'(5� 0»T WYV\K [V ZH`
[OH[ HSS [OL OHYK ^VYR [OH[ V\Y [LHTZ
OH]L KVUL V]LY [OL WHZ[ JV\WSL VM `LHYZ
OHZ LUHISLK \Z [V NYV^ Z\IZ[HU[PHSS �̀
0U ZWP[L VM [OL YH^ TH[LYPHS JOHSSLUNLZ
^L HYL MHJPUN H[ [OL TVTLU[� 0»T JVUÄ�
KLU[ [OH[ ^L ^PSS JVU[PU\L [OLZL NYV^[O
WH[OZ ^L OHK� (Z `V\ TH` RUV �̂ ^L
OHK H *HWP[HS 4HYRL[Z +H` TLL[PUN PU
6J[VILY ���� HUK ^L ILSPL]L [OH[ ^L
HYL HISL [V NYV^ PU ����� 0»T JVUÄKLU[
[OH[ ^L ^PSS YLHJO [OL NVHSZ ^L OH]L ZL[
MVY V\YZLS]LZ HUK OH]L W\ISPZOLK PU V\Y
N\PKHUJL [V [OL THYRL[� 6\Y NVHS PZ [V
NYV^ I` �� [V �� L]LY` `LHY \U[PS [OL
I\ZPULZZ `LHY ��������

/(' SURIHVVLRQDO� 'U� )HOGHU� LW KDV
EHHQ D SOHDVXUH WDONLQJ ZLWK \RX� :H
ZRXOG OLNH WR WKDQN \RX YHU\ PXFK IRU
WDNLQJ WKH WLPH� :H DUH FRQYLQFHG
WKDW \RXU LQVLJKWV DUH YHU\ UHOHYDQW IRU
WKH OLJKWLQJ GRPDLQ DQG RXU UHDGHUV�

'U� $OIUHG )(/'(5� 0[ ^HZ T` WSLHZ\YL�
;OHUR `V\� "



3W: +PNP[HS! 3PNO[PUN *VUMLYLUJL 
,_OPIP[PVU ����
3W: +PNP[HS PZ [OL \UPX\L HUK ÄYZ[ KPNP[HS SPNO[PUN JVUMLYLUJL HUK
L_OPIP[PVU H]HPSHISL [V ]PL^LYZ �� OV\YZ H KH �̀ � KH`Z H ^LLR� 3W:
+PNP[HS WYLZLU[Z J\YYLU[� OPNO�X\HSP[` JVU[LU[ HIV\[ SPNO[PUN
[LJOUVSVNPLZ� KLZPNU HUK HWWSPJH[PVUZ� HUK HJX\HPU[Z [OL ]PL^LYZ
^P[O [OL SH[LZ[ [YLUKZ PU WYVK\J[ KL]LSVWTLU[Z HUK HWWSPJH[PVUZ�

37: +0.0;(3 37: +0.0;(3! ;/, -09:; +0.0;(3 30./;05. *65-,9,5*,  ,?/0)0;065 ! " #

�� � ���� 3\NLY 9LZLHYJO L�<� c 3,+ WYVMLZZPVUHS 9L]PL^ �3W9� c 3PNO[PUN ;LJOUVSVNPLZ  +LZPNU 0ZZ\L  ��4HY�(WY�����

([SHULHQFH WKH )XWXUH RI
/LJKW

3PRL [OL 3,+ WYVMLZZPVUHS :`TWVZP\T
�,_WV HUK ;YLUKZ PU 3PNO[PUN -VY\T :OV^
[OH[ [VVR WSHJL H[ [OL -LZ[ZWPLSOH\Z PU )YL�
NLUa�(\Z[YPH L]LY` `LHY ZPUJL :LW[LTILY�
����� 3W: +PNP[HS PZ TLHU[ [V HWWYVHJO HUK
Z\WWVY[ [OL JVTWSL[L ]HS\L JOHPU PU [OL
NSVIHS SPNO[PUN PUK\Z[Y �̀ >OLU P[ JVTLZ [V
;LJOUVSVNPJHS +LZPNU� 3W: +PNP[HS»Z NVHS PZ
[V WYV]PKL *VYWVYH[L 4HUHNTLU[� ;LJOUP�
JHS 4HUHNLTLU[� 9+ HUK 7YVK\J[PVU�84
^P[OPU [OL NSVIHS SPNO[PUN THU\MHJ[\YPUN PU�
K\Z[Y` ^P[O [VW UV[JO [LJOUPJHS RUV^OV �̂
WYPTHYPS` VU H JVTWVULU[ SL]LS� 0U [LYTZ
VM 3PNO[PUN +LZPNU� 3W: +PNP[HS ^PSS ZOV^
ILZ[ WYHJ[PJL MVY (YJOP[LJ[Z� 3PNO[PUN *VU�
Z\S[HU[Z� ,SLJ[YPJHS *VUZ\S[HU[Z� 3PNO[PUN
+LZPNULYZ� 3PNO[PUN 6,4Z� 0;�0V; :`Z[LT
0U[LNYH[VYZ HUK Z[\KLU[Z� ;OL LKP[VYZ MV�
J\Z VU /\THU *LU[YPJ 3PNO[PUN� *VUULJ[LK
3PNO[PUN� :THY[ *VU[YVSZ� 0U[LYUL[ VM ;OPUNZ�
3PNO[ HZ H :LY]PJL HUK T\JO TVYL�

8QLTXH *OREDO 5HDFK LQ
WKH /LJKWLQJ 6HFWRU

=09;<(3 *65-,9,5*,
;OL H\[OVYZ VM JVU[YPI\[PVUZ HJJLW[LK I`
[OL WYVNYHT THUHNLTLU[ ^PSS IL PU]P[LK [V
NP]L H WYLZLU[H[PVU HUK� PM HWWYVWYPH[L� [V
^YP[L H X\HSPÄLK HY[PJSL� ,HJO WYLZLU[H[PVU
^PSS IL HUUV\UJLK [V [OL PUK\Z[Y` HUK�VY
KLZPNU JOHUULS JVU[HJ[Z HUK MVSSV^LYZ
PTTLKPH[LS` HM[LY W\ISPJH[PVU�

=09;<(3 ,?/0)0;065
=PY[\HS L_OPIP[VYZ OH]L [OL WVZZPIPSP[` [V
WYLZLU[ [OLPY WYVK\J[Z HUK�VY ZLY]PJLZ� ;OL
TH_PT\T SLUN[O VM [OL WYLZLU[H[PVU PZ ��
TPU\[LZ� ,HJO WYVK\J[�ZLY]PJL ]PKLV PZ
HUUV\UJLK [V [OL PUK\Z[Y` HUK�VY KLZPNU
JOHUULS JVU[HJ[Z HUK MVSSV^LYZ PTTLKPH[LS`
HM[LY W\ISPJH[PVU�

/LJKWLQJ ,QGXVWU\ 	
7HFKQRORJ\ &KDQQHO

>P[O [OL 0UK\Z[Y`�;LJOUVSVN` JOHUULS�
V]LY ������ JVU[HJ[Z PU [OL SPNO[PUN ZLJ�
[VY HYL [HYNL[LK HUK HKKYLZZLK� ;OL VW[�PU
KH[HIHZLZ HYL OPNOS` ZLSLJ[P]L� OPNOS` X\HS�
PÄLK HUK HKKYLZZ RL` WLYZVUZ PU [OL YL�
ZWLJ[P]L JOHUULS�

� 4HNHaPUL! ������
� 5L^ZSL[[LY! ������
� 6USPUL! �������TVU[O
� ;̂ P[[LY! ������
� 3PURLK0U! ������

/LJKWLQJ 'HVLJQ &KDQQHO

>P[O [OL +LZPNU JOHUULS� V]LY ������ JVU�
[HJ[Z PU [OL SPNO[PUN ZLJ[VY HYL [HYNL[LK HUK
HKKYLZZLK�

� 4HNHaPUL! ������
� 5L^ZSL[[LY! ������
� 6USPUL! ������TVU[O
� 3PURLK0U! �����

%HQHðWV IRU &RQIHUHQFH
$XWKRUV

� .SVIHS� OPNOS`�X\HSPÄLK [HYNL[ NYV\W
� 2UV^SLKNL [YHUZMLY H[ H OPNO SL]LS
� 0KLHS WSH[MVYT MVY L_WHUKPUN [OL UL[^VYR

%HQHðWV IRU 9LUWXDO
([KLELWRUV

� .SVIHS� OPNOS`�X\HSPÄLK [HYNL[ NYV\W
� 0TTLKPH[L WYVTV[PVU VM PUUV]H[PVUZ HUK
UV]LS[PLZ

� 7HY[PJPWH[PVU PU [OL 3W:�;P3 (^HYKZ
� /PNOS` LMÄJPLU[ WYVTV[PVU H[ UV YPZRZ
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ZZZ�/S6�'LJLWDO�JOREDO

https://led-professional-symposium.com/portfolio/dee-denteneer-zhaga-consortium/
https://led-professional-symposium.com/portfolio/marion-ebel-lightingeurope-2/
https://led-professional-symposium.com/portfolio/benjamin-stampfer-university-innsbruck/
https://led-professional-symposium.com/portfolio/elena-scaroni-lightingeurope/
https://led-professional-symposium.com/portfolio/emilio-hernandez-green-light-alliance/
https://led-professional-symposium.com/portfolio/manuel-spitschan-oxford-university/
http://www.nichia.co.jp/en/about_nichia/index.html


>\`\HUOL :[HKP\T� *OPUH
3PJO[]PZPVU +LZPNU
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7KH QHZ :X\XDQKH 6WDGLXP LV VLWX�
DWHG RQ WKH VRXWKHUQ LVODQG RI +DLQDQ�
&KLQD� 7KH EXLOGLQJ SURYLGHV VHDWV IRU
PRUH WKDQ ������ YLVLWRUV DQG ZDV GH�
YHORSHG RQ DQ H[WUHPHO\ IDVW SURMHFW
VFKHGXOH ZLWK D FRQVWUXFWLRQ WLPH RI
RQO\ �� PRQWKV� 7KH LFRQLF EXLOGLQJ
ZDV GHVLJQHG WR EOHQG LQWR WKH VXU�
URXQGLQJ DUFKLWHFWXUDO� FXOWXUDO DQG
FRVWDO ODQGVFDSH RI +DLQDQ� 7KH DUFKL�
WHFWXUDO OLJKWLQJ SOD\V D NH\ UROH LQ WKH
EXLOGLQJ¶V VXFFHVV� YLVXDOO\ HQKDQFLQJ
WKH ¿RZ DQG G\QDPLFV DV ZHOO DV WKH
VROLG VWUXFWXUHV� /LJKW FRQWULEXWHV WR
WKH VXEFRQVFLRXV ZD\¾QGLQJ WDVNV RI
VSHFWDWRUV DQG DOORZV IRU FRPPXQLFD�
WLRQ ZLWK WKH FLW\ YLD D ORZ�UHVROXWLRQ
PHGLD FRPSRQHQW�

(Z [OL ]LY` ÄYZ[ THQVY ZWVY[Z ]LU\L VU
[OL PZSHUK VM /HPUHU� [OL UL^ >\`\HUOL
9P]LY :[HKP\T PZ H TPSL�Z[VUL I\PSKPUN
WYVQLJ[ MVY HU HTIP[PV\Z SHYNL�ZJHSLK ZWVY[Z
HUK J\S[\YL PUMYHZ[Y\J[\YL KL]LSVWTLU[ PU
[OL /HPUHU YLNPVU� >P[O ZLH[PUN JHWHJ�
P[` MVY TVYL [OHU ������ ZWLJ[H[VYZ HUK H
.YVZZ -SVVY (YLH �.-(� VM HWWYV_PTH[LS`
 � ���T�� [OL Z[HKP\T OHK H JVUZ[Y\J[PVU
[PTL VM VUS` �� TVU[OZ�

.P]LU [OL PTWVY[HUJL VM [OPZ UL^ SHUKTHYR�
SPRL I\PSKPUN� JSVZL H[[LU[PVU ^HZ WHPK [V [OL
JVSSHIVYH[PVU IL[^LLU [OL KLZPNU HUK LU�
NPULLYPUN [LHTZ� KLZWP[L [OL [PNO[ WYVQLJ[
ZJOLK\SLZ� 6UL RL` YVSL VM [OL HYJOP[LJ[\YHS
Z\JJLZZ ^HZ [OL PU[LNYH[PVU VM SPNO[PUN [V
\UKLYSPUL HUK LUOHUJL .47»Z HYJOP[LJ[\YHS
HLZ[OL[PJZ�

0U JVU[L_[ [V [OL Z\YYV\UKPUN \YIHU HUK
JVHZ[HS SHUKZJHWL� [OPZ SHYNL�ZJHSLK ZWVY[Z
]LU\L ^HZ JHYLM\SS` PU[LNYH[LK� HYJOP[LJ�
[\YHSS �̀ ;OL ÅV^PUN KLZPNU PZ PU OHYTVU`
HUK IHSHUJL ^P[O [OL \YIHU HUK UH[\YHS
Z\YYV\UKPUNZ� -VY SPNO[PUN� [OH[ TLHUZ H
ULH[ HUK Z\I[SL PU[LNYH[PVU VM TVUVJOYV�
TH[PJ SPNO[ JVUZPKLYPUN [OL PTWHJ[ VU HY�
JOP[LJ[\YL� UH[\YL HUK [OL \YIHU JVU[L_[�
( JHYLM\S LUOHUJLTLU[ VM HYJOP[LJ[\YHS MLH�
[\YLZ� [HRLZ PU[V JVUZPKLYH[PVU� [OL ^H`ÄUK�
PUN HUK ]PZ\HS ULLKZ MVY VYPLU[H[PVU VM SHYNL
ZWLJ[H[VY JYV^KZ HWWYVHJOPUN [OL I\PSKPUN�
THPUS` I` MVV[�

;OL I\PSKPUN PZ ZP[\H[LK PU HU VWLU SHUK�
ZJHWLK HYLH WVZP[PVULK VU H WSH[MVYT [OH[
PZ LSL]H[LK MYVT [OL NYV\UK ^P[O KPHNV�
UHSS` HYYHUNLK YHTWZ SLHKPUN [OL ]PZP[VYZ
[V^HYKZ [OL Z[HKP\T� ;OVZL SH`LYZ I\PSK \W
[V ZOHWL [V P[Z ÄUHS THQLZ[PJ HWWLHYHUJL
^OLU YLHJOPUN [OL [VW I` MVV[�

;OPZ RL` HYYP]HS L_WLYPLUJL PZ Z[HNLK I` [OL
JHYLM\S JVUZPKLYH[PVU VM ZLHTSLZZ SPNO[PUN
Ä_[\YL PU[LNYH[PVU PU[V [OL SHUKZJHWL HUK
JVU[PU\LK PU[V [OL HYJOP[LJ[\YL� WYV]PKPUN H
Z\IJVUZJPV\Z ^H`ÄUKPUN LSLTLU[� 3PULHY
SPNO[PUN LSLTLU[Z ^P[OPU [OL SHUKZJHWL HYL
TLYNLK HSVUN [OL WVKP\T HUK JVU[PU\LK
VU [OL MHsHKL VM [OL Z[HKP\T� <UPMVYTP[`
HUK JVU[YHZ[ YH[PVZ VM [OL JHYLM\SS` PU[L�
NYH[LK SPULHY HUK NYHaL SPNO[PUN PSS\TPUH[LZ
[OL SV\]LY MHsHKL� SPNO[PUN KV^U^HYKZ HUK
\W^HYKZ MYVT H IYPNO[LY JLU[YHS S\TPUV\Z
YPUN VM SPNO[� ;OL JLU[YHS YPUN VM SPNO[ MVYTZ

HU PUJSPULK JLU[YL VM NYH]P[` KP]PKPUN [OL
MHsHKL HUK [OL YVVM� ;OPZ YPUN VM K`UHTP�
JHSS` HKKYLZZHISL SPNO[ JHU YLHJ[ [V ^OH[ PZ
OHWWLUPUN ^P[OPU [OL Z[HKP\T� JYLH[PUN H
]LY` SV^�YLZVS\[PVU TLKPH JVTWVULU[ [OH[
JVTT\UPJH[LZ ^P[O [OL JP[ �̀

)LOPUK [OPZ S\TPUV\Z IHUK� H JPYJ\SHY ]PL^�
PUN WSH[MVYT Y\UZ HYV\UK [OL [VW VM [OL
NYHUKZ[HUK� 3PNO[ Ä_[\YLZ HYL JHYLM\SS` PU[L�
NYH[LK PU H ^H` [V TPUPTPaL NSHYL HUK SPNO[
WVSS\[PVU� HSSV^PUN H WHUVYHTPJ ]PL^ V]LY
JP[` HUK VJLHU MVY [OL JP[PaLUZ HUK N\LZ[Z
VM /HPUHU�

6FRSH RI :RUN� ,_[LYPVY 3PNO[PUN
6WDUW 	 &RPSOHWLRQ� ����  ����
/RFDWLRQ� /HPRV\� *OPUH
*)$�  ����T�

&OLHQW� .YLLUSHUK .YV\W
3URMHFW /HDG� 3PJO[]PZPVU +LZPNU" *SLTLUZ
:LPWLS[
$UFKLWHFW�'HVLJQHU� NTW (YJOP[LJ[Z
3KRWRJUDSKHU� :JOYHU 0THNLZ

/LQNV�
https://www.lichtvision.com/en/pro

jects/exterior-lighting/wuyuanhe-
stadiumhaikou-china.html
https://www.gmp.de/de/projekte/324

1/haikou-wuyuan-river-sports-park

O[[W!��^^ �̂SPJO[]PZPVU�JVT

https://www.lichtvision.com/en/projects/exterior-lighting/wuyuanhe-stadiumhaikou-china.html
https://www.lichtvision.com/en/projects/exterior-lighting/wuyuanhe-stadiumhaikou-china.html
https://www.lichtvision.com/en/projects/exterior-lighting/wuyuanhe-stadiumhaikou-china.html
https://www.gmp.de/de/projekte/3241/haikou-wuyuan-river-sports-park
https://www.gmp.de/de/projekte/3241/haikou-wuyuan-river-sports-park
http://www.lichtvision.com
http://www.lichtvision.com
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30*/;=0:065 +,:0.5 YLJLP]LK [OL ¸.LYTHU 3PNO[PUN
+LZPNU (^HYK ����¹ PU [OL JH[LNVY` 0U[LYUH[PVUHS
7YVQLJ[ MVY [OL >\`\HUOL :[HKP\T�
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>\`\HUOL :[HKP\T! 6UL RL` YVSL [V [OL HYJOP[LJ[\YHS
Z\JJLZZ ^HZ [OL PU[LNYH[PVU VM SPNO[PUN [V \UKLYSPUL
HUK LUOHUJL NTW»Z HYJOP[LJ[\YHS HLZ[OL[PJZ�
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>\`\HUOL :[HKP\T! ;OL JLU[YHS YPUN VM SPNO[ MVYTZ HU
PUJSPULK JLU[YL VM NYH]P[` KP]PKPUN [OL MHJHKL HUK YVVM�
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>\`\HUOL :[HKP\T! )LOPUK [OL S\TPUV\Z IHUK� H
JPYJ\SHY ]PL^PUN WSH[MVYT Y\UZ HYV\UK [OL [VW VM [OL
NYHUKZ[HUK�



+(30 3PNO[PUN (^HYKZ ����
+(30 (SSPHUJL� ^^ �̂KHSP�HSSPHUJL�VYN
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7KH '$/, /LJKWLQJ $ZDUGV ����� SUH�
VHQWHG E\ WKH '$/, $OOLDQFH� ZHUH
FUHDWHG WR UHFRJQL]H WKH EHVW XVH
RI '$/, OLJKWLQJ FRQWURO DSSOLFDWLRQV
DQG VROXWLRQV LQ D EURDG VHOHFWLRQ RI
FDWHJRULHV� 7KLV \HDU� WKH $ZDUGV DW�
WUDFWHG D ZHDOWK RI H[FHOOHQW '$/,�
EDVHG SURMHFWV IURP DOO DURXQG WKH
JOREH� 6XEPLVVLRQV UDQJHG IURP VPDOO
KRPHV DQG FDUH IDFLOLWLHV WR JLDQW
WUDQVSRUW LQIUDVWUXFWXUH SURMHFWV� IURP
VWDWH�RI�WKH�DUW RI¾FH IDFLOLWLHV WR PX�
VHXPV� KRWHOV DQG XQLYHUVLWLHV� IURP
QHZ�EXLOG SURMHFWV WR UHIXUELVKPHQWV�
IURP VRFFHU VWDGLXPV WR KLJK VFKRROV
DQG KRVSLWDOV�

-VY TVYL PUMVYTH[PVU� WSLHZL JVU[HJ[!
;PT >OP[HRLY� 4HYRL[PUN *VTT\UPJH[PVUZ
4HUHNLY� m a i l to : M a r c o m @ d a l i -
alliance.org

;OL LPNO[ JH[LNVYPLZ MVY WYVQLJ[ Z\ITPZ�
ZPVUZ ^LYL!

� *VTTLYJPHS � 7YVMLZZPVUHS
� ,U[LY[HPUTLU[  (YJOP[LJ[\YHS
� /LHS[OJHYL  ,K\JH[PVU
� 0UK\Z[YPHS
� 0UMYHZ[Y\J[\YL
� 9LZPKLU[PHS
� 9L[HPS  /VZWP[HSP[`
� 6\[KVVY

;OL ^PUUPUN WYVQLJ[Z ^LYL HUUV\UJLK PU
1HU\HY` ����� HUK M\Y[OLY KL[HPSZ JHU IL
MV\UK OLYL!

>PUUPUN 7YVQLJ[Z

-XGJLQJ FULWHULD
;OL WHULS VM SPNO[PUN L_WLY[Z �ZLL ^^ �̂KHSP�
HSSPHUJL�VYN�H^HYKZ�����Q\KNLZ�O[TS�
Q\KNLK [OL WYVQLJ[Z HJJVYKPUN [V ZL]LYHS
RL` JYP[LYPH� UHTLS`!

� [OL HLZ[OL[PJ HWWLHYHUJL HUK SPNO[PUN
KLZPNU LMMLJ[Z LUHISLK I` +(30�

� [OL [LJOUPJHS \ZL VM +(30 MLH[\YLZ� HUK
� [OL ZWLJPÄJ ILULÄ[Z KLSP]LYLK I` \ZPUN
+(30�

-XGJLQJ SDQHO

� *OLU AOVUNSP
*OPLM ,SLJ[YPJHS ,UNPULLY� :OHUNOHP (Y�
JOP[LJ[\YHS +LZPNU  9LZLHYJO 0UZ[P[\[L

� 4HYR\Z /LSSL
,KP[VY�PU�*OPLM� /PNOSPNO[ THNHaPUL

� 4HYR 3PLU
0UK\Z[Y` 9LSH[PVUZ 4HUHNLY� 0SS\TPUH[PUN
,UNPULLYPUN :VJPL[` �0,:�

� 1LMM :OH^
(ZZVJPH[L +PYLJ[VY 3PNO[PUN� (Y\W

� ;HK ;Y`SZRP
3PNO[PUN +LZPNULY  4LTILY VM 0(3+

� 2HYLU ]HU *YL]LSK
:VJPL[` VM 3PNO[ HUK 3PNO[PUN �:33�

� :JV[[ >HKL
;LJOUPJHS  *LY[PÄJH[PVU 4HUHNLY� +(30
(SSPHUJL

� 4H[[ >HYPUN
,KP[VY� HYJ THNHaPUL

&DWHJRU\� &RPPHUFLDO �
3URIHVVLRQDO

:LQQHU� +(/9$5

7KH 6SLQH �5R\DO &ROOHJH RI 3K\VL�
FLDQV�� /LYHUSRRO� 8.

;OL 9V`HS *VSSLNL VM 7O`ZPJPHUZ» �9*7�
UL^ OVTL PU 3P]LYWVVS� <2� VJJ\WPLZ
������ ZX\HYL MLL[ HJYVZZ ZL]LU ÅVVYZ
PU ;OL :WPUL� ^OPJO PZ [OL <2»Z ÄYZ[ I\PSKPUN
KLZPNULK [V HJOPL]L [OL WYLZ[PNPV\Z >,33
7SH[PU\T Z[HUKHYK MVY ^LSSILPUN ¶ VM ^OPJO
SPNO[ PZ HU PTWVY[HU[ LSLTLU[�

(U PU[LSSPNLU[� M\SS` HKKYLZZHISL +(30 SPNO[�
PUN JVU[YVS Z`Z[LT MYVT /LS]HY ^HZ \ZLK
[V LUZ\YL [OL X\HSP[` VM SPNO[ HUK PTWYV]L
[OL \ZLY L_WLYPLUJL� PUJS\KPUN KLÄULK SPNO[
SL]LSZ MVY [OL IPVWOPSPH HZWLJ[ VM [OL WYVQLJ[�
;OL +(30 Z`Z[LT PZ KPZ[YPI\[LK MYVT [^V
YPZLYZ VU LHJO ÅVVY HUK JVUULJ[LK ]PH HU
,[OLYUL[ UL[^VYR� +(30 ^HZ JOVZLU HZ P[
^HZ ZWLJPÄJH[PVU JVTWSPHU[� ^P[O H ZPTWSL

mailto:Marcom@dali-alliance.org
mailto:Marcom@dali-alliance.org
https://www.dali-alliance.org/awards2021/winners.html
https://www.dali-alliance.org/awards2021/winners.html
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[VWVNYHWO �̀ HUK JVZ[�LMÄJPLU[� ;OL Z`Z[LT
WYV]PKLZ H VUL�Z[VW ZVS\[PVU MVY JVTWSL_
JVU[YVS YLX\PYLTLU[Z�

( YHUNL VM I\[[VU WHULSZ� T\S[P�ZLUZVYZ�
VJJ\WHUJ` ZLUZVYZ HUK +PNPKPT TPUP PU�
W\[ \UP[Z ^LYL PUZ[HSSLK \ZPUN H UL[^VYRLK
Z`Z[LT� ;OL /LS]HY *SV\K .H[L^H` ZLUKZ
KH[H MYVT H SPNO[PUN Z`Z[LT [V H JSV\K WSH[�
MVYT� ^OLYL H\[OVYPZLK \ZLYZ JHU HJJLZZ
P[ [OYV\NO H 9,:; (70 VY H ^LI IYV^ZLY
PU[LYMHJL�

/PNO SL]LSZ VM 07 PU[LNYH[PVU ^LYL YLX\PYLK
PU [OL JVUMLYLUJL ZWHJLZ [V HSSV^ [OL /LS�
]HY +(30 JVU[YVS Z`Z[LT [V ^VYR HSVUNZPKL
H\KPV�]PZ\HS Z`Z[LTZ� /LS]HY 0UZPNO[Z OHZ
HSZV ILLU PUZ[HSSLK� HSSV^PUN [OL 9*7 [V
THRL KLJPZPVUZ IHJRLK \W I` YLSPHISL KH[H
NH[OLYLK MYVT [OLPY L_PZ[PUN SPNO[PUN JVU[YVS
KL]PJLZ HUK ZLUZVYZ ¶ HUK [O\Z [V PTWYV]L
[OL ^LSSILPUN VM \ZLYZ HUK [OL LMÄJPLUJ` VM
[OLPY I\PSKPUN� HUK OLSW HJOPL]L Z\Z[HPUHIPS�
P[` [HYNL[Z� 1\KNLZ KLZJYPILK ;OL :WPUL HZ
¸H ILH\[PM\SS` KLZPNULK I\PSKPUN [OH[ ZLHT�
SLZZS` JVTIPULZ HY[PÄJPHS HUK UH[\YHS SPNO[PUN
[V JYLH[L H IYPNO[ HUK ^LSJVTPUN LU]PYVU�
TLU[� ;OL HKKP[PVUHS MVJ\Z VU IPVWOPSPH
ZOV\SK IL JVTTLUKLK� 0[»Z ZV PTWVY[HU[
MVY ^VYRZWHJLZ [V OH]L H TVYL JVUZPKLYLK
HWWYVHJO [OH[ PZ [HPSVYLK [V^HYKZ [OL ^LSS�
ILPUN VM P[Z \ZLYZ� HUK [OL PU[YVK\J[PVU VM
WSHU[ SPML PZ HU PKLHS ^H` [V KV [OPZ�¹

O[[WZ!��OLS]HY�JVT

+LJKO\ &RPPHQGHG�
,17(//,*(17
(19,5210(176

&ROOLHUV +HDG 2IðFH� +6%& 7RZHU�
$XFNODQG� 1HZ =HDODQG

;OL *VSSPLYZ /LHK 6MÄJL YLM\YIPZOTLU[
^P[OPU [OL /:)* ;V^LY PUJS\KLK [OL PUZ[HS�
SH[PVU VM H +(30�� JVU[YVS Z`Z[LT� ^OPJO
WYV]PKLK ]LYZH[PSP[ �̀ LHZL VM PU[LNYH[PVU�
HUK TVUP[VYPUN HUK YLWVY[PUN JHWHIPSP[PLZ�
;OL WYLJPZL KPTTPUN HUK JVSVY�JOHUNPUN
JHWHIPSP[PLZ VM [OL +(30 Z`Z[LT ^LYL PU[L�
NYHS PU HSSV^PUN [OL KLZPNU VIQLJ[P]LZ VM [OL
ZWHJL [V IL TL[� (SZV� [OL HIPSP[` [V Z\W�

WVY[ [OL +(30�� JVU[YVS Z`Z[LT YLTV[LS`
HSSV^Z H Z^PM[ YLZWVUZL [V HU` THPU[LUHUJL
PZZ\LZ� 1\KNLZ YLJVNUPaLK [OL ÅL_PIPSP[` HM�
MVYKLK I` [OL +(30 Z`Z[LT� ^OPJO HSSV^LK
[OL JHISPUN [V IL PUZ[HSSLK ^P[O M\UJ[PVUHSP[`
WYVNYHTTLK SH[LY�

O[[WZ!��^^ �̂PU[LSSPNLU[LU]���JV�Ua

+LJKO\ &RPPHQGHG�
6,*1,)<

+XDGD 6HPLFRQGXFWRU +HDGTXDU�
WHUV� 6KDQJKDL� &KLQD

;OL /\HKH :LTPJVUK\J[VY OLHKX\HY[LYZ
WYVQLJ[ ^HZ UV[HISL MVY P[Z \ZL VM [\UHISL
^OP[L SPNO[PUN JVU[YVS� WYVTV[PUN ^LSS�ILPUN
HUK WYVK\J[P]P[` VM VJJ\WHU[Z� HZ ^LSS HZ
L_[LUZP]L \ZL VM SPNO[ HUK VJJ\WHUJ` ZLUZ�
PUN� 1\KNLZ YLJVNUPaLK [OL ÅL_PIPSP[` VM
ZWH[PHS \ZL [OH[ +(30 HMMVYKZ PU [OPZ WYVQLJ[�
;OL JVU[YVS Z`Z[LT HSSV^Z H S\TPUHPYL»Z SPNO[
V\[W\[ [V IL JVU[YVSSLK HJJVYKPUN [V [OL
KPZ[HUJL MYVT [OL VMÄJL ^PUKV^Z� ^OPJO
WYV]PKLZ H TVYL JVTMVY[HISL HUK LULYN`�
LMÄJPLU[ SPNO[PUN ZJOLTL�

O[[WZ!��^^ �̂ZPNUPM �̀JVT

&DWHJRU\� (QWHUWDLQPHQW
	 $UFKLWHFWXUDO

:LQQHU� '(/0$7,&

([SR ���� 3DYLOLRQV� 'XEDL� 8$(

+(30 [LJOUVSVN` ^HZ ZLSLJ[LK MVY [OL :\Z�
[HPUHIPSP[` 7H]PSPVU HUK [OL 4VIPSP[` 7H]PSPVU
H[ ,_WV ���� +\IHP [V WYV]PKL HJJ\YH[L�
LULYN`�LMÄJPLU[ KPNP[HS KPTTPUN HUK YLHS�
[PTL THUHNLTLU[ HUK TVUP[VYPUN VM [OL
SPNO[PUN UL[^VYR� ( RL` JOHSSLUNL ^HZ [V
KLSP]LY HU LULYN`�LMÄJPLU[ SPNO[PUN�JVU[YVS
Z`Z[LT [V TLL[ [OL KP]LYZL ZJLUL�ZL[[PUN
YLX\PYLTLU[Z VM [OL ]HYPV\Z ZWHJLZ ^P[OPU
[OL WH]PSPVUZ� ^OPSL HSZV JVU[YPI\[PUN [V [OL
,_WV»Z NVHS [V I\PSK H SHZ[PUN SLNHJ` VM Z\Z�
[HPUHISL PUMYHZ[Y\J[\YL�

+(30 WYLZLU[LK H ÅL_PISL� ZJHSHISL� ZP[L�
^PKL ZVS\[PVU [V TLL[ [OL KP]LYZL SPNO[PUN�
JVU[YVS ULLKZ VM [OL ,_WV� ^P[O ]LYZH[PSP[`
VM SPNO[PUN SH`V\[Z HUK ZJLULZ� HUK [OL VW�
WVY[\UP[` [V HKHW[ [V TLL[ [OL YLX\PYLTLU[Z
VM M\[\YL [LUHU[Z� -VSSV^PUN [OL ,_WV� [OL
WH]PSPVUZ ^PSS IL YLW\YWVZLK PU[V H ZJPLUJL
JLU[YL HUK VMÄJL ZWHJLZ� 6]LYHSS� [OL Z`Z�
[LT JVU[YVSZ HUK TVUP[VYZ HYV\UK ������
+(30 SHTWZ� ^P[O ��� +(30 ZLUZVYZ� HZ
^LSS HZ Z^P[JOLZ HUK JVU[YVS \UP[Z� +(30
)\Z^PYL TVK\SLZ WYV]PKL JVUÄN\YHISL ÅL_�
PIPSP[` [OYV\NO NYHWOPJHS HKKYLZZPUN VM LHJO
S\TPUHPYL� 0U V[OLY HYLHZ� +(30 IYVHKJHZ[
H]VPKZ [OL ULLK MVY VU�ZP[L HKKYLZZPUN VM
+(30 IHSSHZ[Z� ^OPJO ZWLLKZ PUZ[HSSH[PVU HUK
YLK\JLZ JVTTPZZPVUPUN [PTL�

;OL K`UHTPJ HUK YVI\Z[ +(30 SPNO[PUN
JVU[YVS Z`Z[LT WSH`LK H ZPNUPÄJHU[ YVSL PU
TLL[PUN [OL ,_WV»Z Z\Z[HPUHIPSP[` [HYNL[Z
HUK Z\WWVY[PUN [OL :\Z[HPUHIPSP[` 7H]PSPVU»Z
3,,+ 7SH[PU\T YH[PUN ¶ [OL OPNOLZ[ HJJYLKP�
[H[PVU MVY Z\Z[HPUHISL HYJOP[LJ[\YL ¶ HUK [OL
4VIPSP[` 7H]PSPVU»Z 3,,+ .VSK YH[PUN�

:VWOPZ[PJH[LK +(30 HUK +4? SPNO[PUN
ZJLULZ HUK ZJLUHYPVZ HYL THUHNLK HUK
JVUÄN\YLK [OYV\NO +LSTH[PJ»Z NYHWOPJHS
\ZLY PU[LYMHJL� ^P[OV\[ HJJLZZPUN LX\PW�
TLU[ VY ULLKPUN ^PYPUN JOHUNLZ� ;OL PU[LY�
MHJL TVUP[VYZ HUK KPZWSH`Z [OL VWLYH[PVUHS
Z[H[\Z VM L]LY` +(30 SHTW HUK KYP]LY� ÅHNZ
MHPS\YLZ PU YLHS [PTL� HUK NLULYH[LZ YLSHTW�
PUN WSHUZ� ;OL Q\KNLZ KLZJYPILK [OPZ HZ H
Z[HUK�V\[ HYJOP[LJ[\YHS SPNO[PUN WYVQLJ[ VU
H ]LY` SHYNL ZJHSL� ^P[O Z[YVUN \ZL VM +(30
[LJOUPJHS JHWHIPSP[PLZ JVTIPULK ^P[O THU`
UV[HISL JYLH[P]L HUK KLZPNU MLH[\YLZ� ;OL`
^LYL PTWYLZZLK I` [OL LMMVY[Z [V KLZPNU
^P[O M\[\YL�WYVVÄUN HUK YLJVUÄN\YHIPSP[` PU
TPUK� HSS LUHISLK I` +(30�

O[[WZ!��^^ �̂KLSTH[PJ�JVT
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+LJKO\ &RPPHQGHG�
6&+8/(5 6+22.

$&0, 5HQHZDO� 0HOERXUQH� $XV�
WUDOLD

;OPZ YLUV]H[PVU WYVQLJ[ ¶ /PNOS` *VT�
TLUKLK I` [OL Q\KNLZ MVY P[Z V\[Z[HUK�
PUN SPNO[PUN KLZPNU ¶ \WKH[LK [OL SPNO[PUN
ZJOLTL PU [OL JVTTVU HYLHZ� PUJS\KPUN
YL[HPS HYLHZ� H[YP\TZ� MV`LYZ� Z[\KPVZ� HUK
L]LU[ ZWHJLZ� ^P[OPU [OL (\Z[YHSPHU *LU[YL
MVY [OL 4V]PUN 0THNL PU 4LSIV\YUL�

;OL +(30 SPNO[PUN JVU[YVS Z`Z[LT ^HZ KL�
ZPNULK [V LUOHUJL [OL ]PZP[VY L_WLYPLUJL
HUK WYV]PKLZ ZTVV[O [YHUZP[PVUZ HUK LHZ`
WYVNYHTTPUN VM [OL SPNO[PUN WYLZL[Z� ^P[O
ÅL_PIPSP[` MVY [OL ]LU\L [V J\Z[VTPaL ZWL�
JPHS L]LU[Z� 0U[LNYH[PVU VM [OL SPNO[PUN ^P[O
[OL HYJOP[LJ[\YL ^HZ JHYLM\SS` KL]PZLK HUK
JVVYKPUH[LK ^P[O [OL ^PKLY KLZPNU [LHT�
1\KNLZ WYHPZLK [OL JSL]LY SPNO[PUN�KLZPNU
PKLHZ� Z\JO HZ [OL PU[LNYH[PVU VM SPNO[ Ä[�
[PUNZ ^P[OPU [OL YLK MHIYPJ�JSHK ¸\YIHU
SV\UNL¹ HYLH� HZ ^LSS HZ [OL \ZL VM +4?
HSVUNZPKL +(30�

O[[WZ!��ZJO\SLYZOVVR�JVT

+LJKO\ &RPPHQGHG�
'(/0$7,&

)RRWEDOO :RUOG &XS 6WDGLXPV
����� 4XDWDU

+LSTH[PJ Z\WWSPLK +(30�IHZLK SPNO[PUN JVU�
[YVS Z`Z[LTZ MVY [OL ,K\JH[PVU *P[` :[HKP\T
HUK [OL (OTHK )PU (SP :[HKP\T� ^OPJO
HYL ]LU\LZ MVY [OL -0-( >VYSK *\W 8H[HY
������

;OL ]LY` L_[LUZP]L +(30 Z`Z[LTZ PUJS\KL
 ����� +(30 SHTWZ� ����� +(30 ZLUZVYZ
HUK ����� +(30 Z^P[JOLZ� WS\Z +(30 JVU�

[YVSSLYZ HUK KL]PJLZ� HUK H M\Y[OLY ������
+(30 LTLYNLUJ` SHTWZ�

+(30 LUHISLZ M\SS` HKKYLZZHISL ZJLUL�
ZL[[PUN JVU[YVS HUK TVUP[VYPUN VM UVYTHS�
LTLYNLUJ` HUK KLJVYH[P]L SPNO[PUN HJYVZZ
[OL Z[HKP\T JHUVWPLZ HUK MHsHKLZ� ;OL
+(30 Z`Z[LTZ ZOHYL ZLUZVY KH[H [V TH_P�
TPaL [OL VWLYH[PVUHS LMÄJPLUJ` HUK Z\Z[HPU�
HIPSP[` VM SPNO[PUN HUK JVUULJ[LK ZLY]PJLZ�
HZ ^LSS HZ [YHJRPUN [OL Z[HKP\TZ» LULYN`
\ZHNL�

O[[WZ!��^^ �̂KLSTH[PJ�JVT

&DWHJRU\� +HDOWKFDUH
DQG (GXFDWLRQ

:LQQHU� =(1&21752/

8QLYHUVLW\ RI :DUZLFN )DFXOW\ RI
$UWV� 8.

>P[O Z\Z[HPUHIPSP[` PU TPUK� P[ ^HZ LZZLU[PHS
[OH[ [OL SPNO[PUN JVU[YVSZ MVY [OL -HJ\S[` VM
(Y[Z I\PSKPUN H[ [OL <UP]LYZP[` VM >HY^PJR�
<2� ^LYL IHZLK VU HU VWLU WYV[VJVS [V
LUZ\YL SVUNL]P[` HUK PU[LYVWLYHIPSP[ �̀ (
OPNO KLNYLL VM ÅL_PIPSP[` ^HZ HSZV YLX\PYLK

ZV ZWHJLZ JV\SK IL YHWPKS` YL�JVUÄN\YLK
^OLU YLX\PYLK�

>VYRPUN JSVZLS` ^P[O [OL HYJOP[LJ[� [OL LSLJ�
[YPJHS LUNPULLYZ ZWLJPÄLK H YHUNL VM MLH�
[\YL SPNO[PUN HSVUNZPKL M\UJ[PVUHS HUK ^H`�
ÄUKPUN ZVS\[PVUZ IHZLK VU +(30��� 3PNO[PUN
LUOHUJLZ [OL PU[LYUHS LU]PYVUTLU[ HUK LU�
Z\YLZ [OL ZJ\SW[\YHS MVYTZ VM [OL H[YP\T HUK
HU` MLH[\YL HY[^VYRZ HYL ^LSS PSS\TPUH[LK�

(Z ^LSS HZ WYHPZPUN [OL WYVQLJ[»Z SPNO[PUN KL�
ZPNU HUK HLZ[OL[PJ HWWLHYHUJL� [OL Q\KNLZ
YLJVNUPaLK [OL JVU[YPI\[PVU [V [OL \UP]LY�
ZP[`»Z VUNVPUN KLJHYIVUPZH[PVU WSHU� ;OL`
HSZV JVTTLU[LK VU [OL \ZL VM KHZOIVHYKZ
[V HSSV^ [OL \UP]LYZP[` [V THUHNL P[Z RL`
WLYMVYTHUJL PUKPJH[VYZ �270Z��

;OL WYVQLJ[ \ZLZ aLUJVU[YVS HWWSPJH[PVU
JVU[YVSSLYZ SPURLK [V [OL :JOULPKLY I\PSKPUN
THUHNLTLU[ Z`Z[LT �)4:� ]PH )(*UL[�
WYV]PKPUN H ZPUNSL KHZOIVHYK MVY 270 THU�
HNLTLU[�

;OL +(30�� Z`Z[LT� ^OPJO PUJS\KLZ LTLY�
NLUJ` SPNO[PUN [LZ[PUN HUK TVUP[VYPUN� WYV�
]PKLZ H SL]LS VM NYHU\SHYP[` HUK ÅL_PIPSP[` UV[
H]HPSHISL MYVT V[OLY WYV[VJVSZ� +(30 KH[H PZ
\ZLK MVY LULYN`�\ZHNL TVUP[VYPUN HUK SVN�
NPUN� HZ ^LSS HZ THPU[LUHUJL HUK ZLY]PJPUN�
;OL KH[H VI[HPULK MYVT [OL +(30�� Z`Z�
[LT ^HZ ZLLU HZ H RL` MHJ[VY PU TPUPTPaPUN
[OL \UP]LYZP[`»Z JHYIVU MVV[WYPU[� +(30 ^HZ
[OL VUS` WYV[VJVS [OH[ WYV]PKLK H WSH[MVYT
IHZLK HYV\UK HU PU[LYUH[PVUHS Z[HUKHYK MVY
M\[\YL ÅL_PIPSP[` HUK \WNYHKLZ�

O[[WZ!��aLUJVU[YVS�JVT

+LJKO\ &RPPHQGHG�
+(/9$5

+RVSLWDO 1RYD� -\YÃVN\OÃ� )LQODQG

+(30 JVU[YVSZ HSS PUKVVY HUK V\[KVVY SPNO[�
PUN H[ [OPZ UL^S` I\PS[ OVZWP[HS� VUL VM [OL
SHYNLZ[ PU -PUSHUK� HUK [OL WYVQLJ[ OHZ V]LY
������ JVU[YVSSLK +(30 HKKYLZZLZ� ;OL
Q\KNLZ YLJVNUPaLK [OH[ WH[PLU[ HUK Z[HMM
^LSSILPUN PZ JLU[YHS [V [OL I\PSKPUN»Z SPNO[PUN
KLZPNU�
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https://www.delmatic.com
https://zencontrol.com
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;OL +(30 Z`Z[LT YLZWVUKZ [V IV[O SPNO[�
SL]LS Å\J[\H[PVUZ HUK ZLHZVUZ� HUK PZ MYLLS`
WYVNYHTTHISL [V HSSV^ \ZLYZ [V [HPSVY [OL
KLZPYLK SPNO[PUN ZJOLTL� -\Y[OLYTVYL� I`
\UKLYZ[HUKPUN WLVWSL»Z TV]LTLU[Z HUK
OV^ ZWHJLZ HYL \ZLK� [OL SPNO[PUN JHU IL
HKQ\Z[LK [V ZH]L LULYN �̀ ZPUJL [OL Z`Z[LT
JHU KL[LJ[ [OL TVZ[ VW[PTHS SPNO[PUN ZL[[PUN
IHZLK VU JVSSLJ[LK KH[H�

O[[WZ!��OLS]HY�JVT

+LJKO\ &RPPHQGHG� /$,1*
2â5285.(

*UDQJH 8QLYHUVLW\ +RVSLWDO� &ZP�
EUDQ� :DOHV

;OPZ SHYNL UL^ OVZWP[HS PU *^TIYHU� >HSLZ�
^HZ LX\PWWLK ^P[O H +(30�� SPNO[PUN Z`Z�
[LT HUK LTLYNLUJ` SPNO[PUN� \ZPUN PU[LY�
VWLYHISL +(30 JVTWVULU[Z MYVT T\S[PWSL
Z\WWSPLYZ� ;OPZ YLZ\S[LK PU H TVYL YLZPSPLU[
I\PSKPUN [OH[ JHU IL HKHW[LK PM M\[\YL YL�
X\PYLTLU[Z JOHUNL�

(Z ^LSS HZ [OPZ LTWOHZPZ VU YLZPSPLUJL HUK
M\[\YL WSHUUPUN� [OL Q\KNLZ YLJVNUPaLK [OH[
VMM�ZP[L WYL�HZZLTIS` VM KPMMLYLU[ LSLTLU[Z
PUJS\KPUN +(30 Z`Z[LTZ LUHISLK LHYS` JVT�
TPZZPVUPUN HUK WOHZLK OHUKV]LYZ� ;OPZ PU
[\YU YLZ\S[LK PU LHYS` KLSP]LY` VM ZVTL ZLJ�
[PVUZ VM [OL I\PSKPUN [OH[ ^LYL [OLU HISL [V
Z\WWVY[ JVYVUH]PY\Z JHYL�

(SZV� [OL \ZL VM +(30 LUHISLK M\UJ[PVUHS�
P[` [V IL HKHW[LK [V YLZWVUK [V [OL MHZ[�
JOHUNPUN KLTHUKZ VM [OL WHUKLTPJ ¶ MVY
L_HTWSL� HU HYLH ^HZ X\PJRS` HUK LHZPS`
YL^VYRLK MYVT VMÄJLZ [V H KVJ[VY»Z YLZ[ MH�
JPSP[ �̀

O[[WZ!��^^ �̂SHPUNVYV\YRL�JVT

&DWHJRU\� ,QGXVWULDO

:LQQHU� 75,/8;

.şKQH�1DJHO /RJLVWLFV +XEV�
+DPEXUJ� *HUPDQ\

;YHUZWVY[ JVTWHU` 2�OUL�5HNLS PTWSL�
TLU[LK H SPNO[PUN YLM\YIPZOTLU[ MVY P[Z [^V
SVNPZ[PJZ O\IZ PU /HTI\YN� YLWSHJPUN [OL
L_PZ[PUN JVU]LU[PVUHS SPNO[PUN Z`Z[LTZ ^P[O
OPNOS` LMÄJPLU[� +(30�IHZLK� UL[^VYRLK
3,+ ZVS\[PVUZ� ;OL PUZ[HSSH[PVU ^HZ JVT�
WSL[LK ^P[OV\[ PU[LYY\W[PUN VWLYH[PVUZ�

6UL VM [OL ZP[LZ \ZLZ ��� RT VM SPULHY�
TVK\SHY 3,+ SPNO[PUN JVTIPULK ^P[O ZLU�
ZVYZ� HSS JVUULJ[LK [V [OL JSV\K ]PH [OL
+(30�IHZLK 3P]L3PUR SPNO[�THUHNLTLU[
Z`Z[LT� 3,+ SPNO[PUN ^HZ HSZV PUZ[HSSLK PU
[OL V\[KVVY HYLHZ� 1\KNLZ ^LYL WHY[PJ\�
SHYS` PTWYLZZLK I` [OL ZVWOPZ[PJH[LK \ZL
VM KH[H HZ [OL IHZPZ VM WYLKPJ[P]L THPU[L�
UHUJL HUK ºOLH[ THWWPUN» Z[YH[LNPLZ� -VY
WYLKPJ[P]L THPU[LUHUJL� VWLYH[PVUHS KH[H PZ
JVSSLJ[LK MYVT LHJO SPNO[ WVPU[ PU YLHS [PTL�
HUK ZLU[ [V [OL JSV\K ]PH 3P]L3PUR� ;OPZ LU�
HISLZ LHYS`�Z[HNL KL[LJ[PVU VM [OL ULLK MVY
THPU[LUHUJL� HUK YLK\JLZ [OL YPZR VM L_�
WLUZP]L KV^U[PTL�

;OL ºOLH[ THWWPUN» JVUJLW[ THRLZ \ZL VM
ZLUZVYZ PU [OL S\TPUHPYLZ [V KL[LYTPUL [OL
WH[OZ VM WLVWSL HUK ]LOPJSLZ PU [OL OHSSZ�
)` PKLU[PM`PUN OV[ ZWV[Z HUK JVUNLZ[PVU
HYLHZ� [OL MHJPSP[` JHU IL HKHW[LK HUK YL�
JVUÄN\YLK [V H]VPK [OL YPZR VM HJJPKLU[Z�
HUK PTWYV]L ZHML[` MVY HSS LTWSV`LLZ�

;OL JVTIPUH[PVU VM +(30 S\TPUHPYLZ HUK
JVU[YVSZ OHZ YLK\JLK [OL VWLYH[PUN JVZ[Z
MVY SPNO[PUN HUK HSZV� [OLYLMVYL� *6� LTPZ�
ZPVUZ H[ IV[O SVJH[PVUZ� 0U HKKP[PVU� [OL
SPNO[PUN Z`Z[LTZ VMMLY [OL MYLLKVT [V LHZPS`

HKK PUUV]H[P]L 0V; HWWSPJH[PVUZ PU [OL M\�
[\YL� ^P[O TPUPTHS KPZY\W[PVU�

O[[WZ!��^^ �̂[YPS\_�JVT

+LJKO\ &RPPHQGHG�
+(/9$5

2\DN�5HQDXOW )DFWRU\� 7XUNH\

0U [OPZ JHY THU\MHJ[\YPUN WSHU[ PU ;\YRL �̀
[OL [YHUZP[PVU [V 3,+ SPNO[PUN ^P[O H +(30�
IHZLK� ZLUZVY�YPJO JVU[YVS Z`Z[LT ^HZ
HPTLK H[ YLK\JPUN LULYN` \ZL HJYVZZ [OPZ
SHYNL PUK\Z[YPHS ZP[L�

1\KNLZ UV[LK [OL \ZL VM KH`SPNO[ OHY]LZ[�
PUN� [PTL JSVJR \ZL HUK VJJ\WHUJ` ZLUZPUN
[V HJOPL]L LULYN` ZH]PUNZ VM HWWYV_PTH[LS`
����

O[[WZ!��OLS]HY�JVT

&DWHJRU\� ,QIUDVWUXFWXUH

:LQQHU� '(/0$7,&

'RKD 0HWUR� 4DWDU

0U 8H[HY� +(30 SPNO[PUN JVU[YVS HUK TVUP[VY�
PUN L_[LUKZ HJYVZZ H UL[^VYR VM [OPY[`�
ZL]LU Z[H[PVUZ VU [OL KYP]LYSLZZ +VOH
4L[YV Z`Z[LT� ;OL WYLJPZL KPTTPUN HUK
ZJLUL�ZL[[PUN JHWHIPSP[PLZ VM +(30 LUHISL
SPNO[PUN SH`V\[Z HUK ZJLULZ [V IL YLWSPJH[LK
JVUZPZ[LU[S` HJYVZZ [OL KPMMLYLU[ Z[H[PVUZ�

6]LYHSS� [OL 4L[YV Z`Z[LT \ZLZ �������
+(30 SHTWZ� ��� +(30 ZLUZVYZ HUK ���
+(30 Z^P[JOLZ� 07 +(30 )YVHKJHZ[ TVK\SLZ
WYV]PKL LMÄJPLU[� HKKYLZZHISL JVU[YVS VM
\W [V ��� +(30 S\TPUHPYLZ HJYVZZ [^LS]L
JOHUULSZ� ^P[OV\[ ULLKPUN [V HKKYLZZ LHJO
Ä[[PUN PUKP]PK\HSS �̀

;OL Z[H[PVU HYJOP[LJ[\YL [HRLZ PUZWPYH[PVU
MYVT [YHKP[PVUHS )LKV\PU [LU[Z HUK YLÅLJ[Z
8H[HY»Z OLYP[HNL� ;OL º]H\S[LK ZWHJLZ» HY�
JOP[LJ[\YL KPYLJ[Z KH`SPNO[ KLLW PU[V [OL
Z[H[PVU»Z PU[LYPVY� HUK [OL +(30 Z`Z[LTZ
K`UHTPJHSS` HKQ\Z[ [OL SPNO[PUN [V YLWSPJH[L
[OL LMMLJ[Z VM KH`SPNO[ PU [OL Z\I[LYYHULHU
HYLHZ� +(30 ZLUZVYZ HKQ\Z[ SPNO[PUN SL]LSZ

https://helvar.com
https://helvar.com
https://www.laingorourke.com
https://www.laingorourke.com
https://www.trilux.com
https://www.trilux.com
https://helvar.com
https://helvar.com
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HJJVYKPUN [V ]HY`PUN JVUKP[PVUZ VM VJJ\�
WHUJ` HUK UH[\YHS SPNO[� HUK [OL PU[LNYH[LK
SPNO[ SPULZ HSVUN [OL Z[H[PVU»Z JLPSPUN HUK
WPSSHYZ KV\ISL HZ ^H`ÄUKPUN LSLTLU[Z MVY
WHZZLUNLYZ�

;OL +(30 Z`Z[LTZ TVUP[VY [OL OLHS[O HUK
Z[H[\Z VM [OL +(30 KYP]LYZ HUK V[OLY KL]PJLZ
PU YLHS [PTL [V LUOHUJL [OL LMÄJPLUJ` VM
[OL LU[PYL SPNO[PUN PUZ[HSSH[PVU� ;OL Z`Z[LTZ
HSZV TVUP[VY [OL J\T\SH[P]L Y\U�OV\Y VM
LHJO +(30 SPNO[PUN JOHUULS HUK NLULYH[L
YLJVTTLUKLK HUK WYVHJ[P]L YLSHTWPUN
ZJOLK\SLZ [V LUZ\YL SHTWZ HYL YLWSHJLK H[
[OL VW[PT\T [PTL�

O[[WZ!��^^ �̂KLSTH[PJ�JVT

+LJKO\ &RPPHQGHG� 0262
(/(&7521,&6

*XDQJ]KRX 0HWUR� &KLQD

;OL >LZ[ ,_[LUZPVU 3PUL � VM [OL .\HUNaOV\
4L[YV I` 46:6 ,SLJ[YVUPJZ *VYW� ^HZ
/PNOS` *VTTLUKLK I` [OL Q\KNLZ MVY P[Z
[LJOUPJHS TLYP[Z�

;OL PU[LSSPNLU[ +(30 SPNO[PUN Z`Z[LT� ^OPJO
JVU[HPUZ TVYL [OHU ����� +(30 3,+ KYP]LYZ�
PZ PU[LNYH[LK ^P[O [OL 25? I\PSKPUN JVU[YVS
Z`Z[LT� +(30 JVU[YVSZ [OL SPNO[ SL]LSZ HJ�
JVYKPUN [V WHZZLUNLY ÅV �̂ ;OL SPNO[PUN PZ
\ZLK [V KLÄUL [OL W\ISPJ ZWHJLZ� ^OPSL HSZV
JYLH[PUN H OLHS[OPLY� ZHMLY HUK TVYL JVT�
MVY[HISL SPNO[PUN LU]PYVUTLU[�

1\KNLZ JVTTLU[LK VU [OL LULYN` ZH]PUNZ
VM ��� [OH[ ^LYL HJOPL]LK� HUK [OL LMMLJ�
[P]L \ZL VM SPNO[PUN [V N\PKL WHZZLUNLYZ PU
[OL \UKLYNYV\UK HYLHZ HUK VU [OL WSH[�
MVYTZ�

O[[WZ!��^^ �̂TVZVWV^LY�JVT�LU

&DWHJRU\� 5HVLGHQWLDO

:LQQHU� /,*+7,1* '(6,*1
,17(51$7,21$/

5HJHQWâV &UHVFHQW� /RQGRQ� 8.

9LNLU[»Z *YLZJLU[ PZ H SPZ[LK I\PSKPUN [OH[
^HZ YLKL]LSVWLK PU[V �� S\_\Y` JVU[LT�
WVYHY` YLZPKLUJLZ ^P[O ZOHYLK HTLUP[PLZ�
PUJS\KPUN H I\ZPULZZ Z\P[L� JPULTH� N`T
HUK ZWH MHJPSP[PLZ�

;OL TVK\SHY� KPNP[HS� SPNO[PUN JVU[YVS Z`Z�
[LT� Z\WWSPLK I` 1<5.� WYV]PKLZ WYLJPZL
SV^�LUK KPTTPUN WLYMVYTHUJL VU H YHUNL
VM SPNO[ ZV\YJLZ PUJS\KPUN JVUZ[HU[�J\YYLU[
3,+ KV^USPNO[Z� JVUZ[HU[�]VS[HNL SPULHY
3,+ Z[YPWZ HUK THPUZ�]VS[HNL 3,+ SHTWZ PU
[OL KLJVYH[P]L SPNO[PUN�

;OL +(30 SPNO[PUN JVU[YVS Z`Z[LT JVTT\�
UPJH[LZ [V [OL I\PSKPUN�^PKL 25? UL[^VYR
]PH NH[L^H`Z PU IV[O [OL YLZPKLUJLZ HUK
[OL MYVU[�VM�OV\ZL JVTT\UHS HYLHZ� ;OL
SPNO[PUN PU JVTT\UHS HYLHZ MLH[\YLZ WYL�
ZL[ SPNO[PUN ZJLULZ ^OPJO HYL H\[VTH[�
PJHSS` [YPNNLYLK VU HU HZ[YVUVTPJHS [PTL
JSVJR� ( THU\HS V]LYYPKL HSSV^Z HKQ\Z[TLU[
VM ZJLULZ HUK KPTTPUN SL]LSZ ]PH H RL`�

VWLYH[LK 25? W\ZO�I\[[VU JVU[YVS WSH[L�
SVJH[LK PU [OL YLJLW[PVU�

0UKP]PK\HSS` HKKYLZZHISL +(30 S\TPUHPYLZ
WYV]PKL ÅL_PISL NYV\WPUN VW[PVUZ� +(30
Z\WWVY[Z PU[LNYH[PVU ^P[O T\S[PWSL ZLUZVY
[`WLZ PUJS\KPUN JVU[HJ[ Z^P[JOLZ HUK 09
WYLZLUJL KL[LJ[VYZ� 0[ OHZ LUHISLK H M\[\YL
WYVVM PUZ[HSSH[PVU [OH[ ^PSS HSSV^ MVY SH[LY
JOHUNLZ VY HKKP[PVUZ ^P[OV\[ YLPUZ[HSSPUN
JHISPUN�

1\KNLZ JVTTLU[LK VU [OL ]LY` H[[YHJ[P]L
SPNO[PUN KLZPNU� HUK UV[LK [OL \ZL VM +(30
MVY IV[O PSS\TPUH[PVU HUK LTLYNLUJ` SPNO[�
PUN� PUJS\KPUN LULYN`�\ZL TVUP[VYPUN�

O[[WZ!��^^ �̂SPNO[PUNKLZPNUPU[���JVT

+LJKO\ &RPPHQGHG�
0$57,1 /,*+7,1*
&21752/6 � ,17(*5$7,21

.DUDEDU 5HVLGHQFH� 1HZ 6RXWK
:DOHV� $XVWUDOLD

0U H JH[LNVY` MLH[\YPUN ZL]LYHS OPNO�LUK�
T\S[P�VJJ\WHUJ` YLZPKLUJLZ� [OL Q\KNLZ
KLJPKLK [V HSZV YLJVNUPaL H WYVQLJ[ VU H
T\JO ZTHSSLY ZJHSL� ^OPJO ZLLTZ TVYL SPRL
H UVYTHS OVTL [OH[ TVZ[ VM \Z JV\SK PTHN�
PUL SP]PUN PU� ;OL 1\KNLZ» :WLJPHS 4LU[PVU
^HZ H^HYKLK [V [OL YLUV]H[PVU VM H ZPU�
NSL YLZPKLUJL PU 2HYHIHY� 5:>� (\Z[YHSPH�
+(30 ^HZ \[PSPaLK [OYV\NOV\[ [V LUHISL
PU[LY�VWLYH[PVU IL[^LLU OVTL H\[VTH[PVU
Z`Z[LTZ� HZ ^LSS HZ ZTVV[O� ÅPJRLY�MYLL
KPTTPUN� 0U[LSSPNLU[ SPNO[PUN JVU[YVS OLSWZ
[OL YLZPKLU[Z [V YLHJO [OLPY LULYN` LMÄ�
JPLUJ` NVHSZ�

-YVT H [LJOUPJHS WLYZWLJ[P]L� [OL Q\KNLZ
UV[LK [OL ]HYPL[` VM 3,+ SVHKZ� UV[ Q\Z[
KV^USPNO[Z I\[ HSZV 9.) Z[YPWZ� WOHZL�
J\[ KPTTLYZ� HUK +(30 YLSH`Z [V JVU[YVS
IH[OYVVT L_[YHJ[VYZ HUK OLH[ SHTWZ� (SZV
UV[LK ^LYL [OL \ZL VM ZLUZVY�[YPNNLYLK
SPNO[PUN WYVÄSLZ [V LUOHUJL YLZPKLU[Z» JVT�
MVY[� ^LSSILPUN HUK ZLJ\YP[ �̀

O[[WZ!��^^ �̂TSJP�JVT�H\

https://www.delmatic.com
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+LJKO\ &RPPHQGHG�
'(/0$7,&

6RXWK 4XD\ 3OD]D �� /RQGRQ� 8.

:V\[O 8\H` 7SHaH � PZ VUL VM ,\YVWL»Z
[HSSLZ[ YLZPKLU[PHS [V^LYZ� HUK [OL Q\KNLZ
YLJVNUPaLK [OL L_JLSSLU[ \ZL VM +(30� WHY�
[PJ\SHYS` PU [OL ZOHYLK HTLUP[` ZWHJLZ�

+(30 WYV]PKLZ HJJ\YH[L� LULYN`�LMÄJPLU[
KPNP[HS KPTTPUN HUK YLHS�[PTL THUHNL�
TLU[ HUK TVUP[VYPUN VM [OL LU[PYL SPNO[PUN
UL[^VYR� PUJS\KPUN IV[O PSS\TPUH[PVU HUK
LTLYNLUJ` SPNO[PUN [OYV\NOV\[ [OL ���
Z[VYL` I\PSKPUN� +(30 ZLUZVYZ TH_PTPZL
LULYN`�LMÄJPLUJ` HUK WYV]PKL [OL ÅL_PIPSP[`
[V JVUÄN\YL HUK HKQ\Z[ SPNO[PUN ZJLULZ HUK
ZJLUHYPVZ�

O[[WZ!��^^ �̂KLSTH[PJ�JVT

&DWHJRU\� 5HWDLO DQG
+RVSLWDOLW\

:LQQHU� ,19(56( /,*+7,1*
'(6,*1

7KH /RQGRQHU +RWHO� /RQGRQ� 8.

;OL 3VUKVULY PZ H UL^ IV\[PX\L OV[LS ^P[O
�� ÅVVYZ� VM ^OPJO � HYL HIV]L HUK � IL�
SV^ NYV\UK� 6]LY ������ +(30 S\TPUHPYLZ
^LYL \ZLK [V HJOPL]L KYHTH[PJ SPNO[PUN MVY
[OL N\LZ[�HJJLZZPISL HYLHZ� ZVM[ SPNO[PUN MVY
[OL N\LZ[ YVVTZ� HUK M\UJ[PVUHS SPNO[PUN MVY
[OL Z[HMM HYLHZ�

1\KNLZ YLJVNUPaLK [OL WYPTHJ` VM SPNO[PUN
KLZPNU PU H \UPX\L ZWHJL ^P[O THU` \UKLY�
NYV\UK SL]LSZ� ^OPJO JYLH[LZ H ZPNUPÄJHU[
JOHSSLUNL [V NL[ [OL ZJLUL�ZL[[PUN JVYYLJ[
HUK HJOPL]L H IHSHUJL IL[^LLU UH[\YHS
HUK HY[PÄJPHS SPNO[� ;OL Q\KNLZ ^LYL HSZV PT�
WYLZZLK ^P[O [OL ]LY` L_[LUZP]L \ZL VM +(30
MLH[\YLZ PUJS\KPUN JVSVY JVU[YVS HUK ^OP[L
[\UPUN� LULYN` \ZHNL YLWVY[PUN� HUK [LZ[PUN
HUK TVUP[VYPUN VM LTLYNLUJ` SPNO[PUN�

( RL` ILULÄ[ [OH[ +(30 WYV]PKLZ PZ [OL HIPS�
P[` [V HKQ\Z[ [OL S\TLU V\[W\[ VM H ZPUNSL
S\TPUHPYL [V JVTWLUZH[L MVY S\TLU KLWYL�

JPH[PVU� [OLYLMVYL THPU[HPUPUN H JVUZPZ[LU[
HLZ[OL[PJ� ;OL +(30 JVU[YVS Z`Z[LT� Z\W�
WSPLK I` 3\[YVU� WYV]PKLZ MH\S[ YLWVY[PUN�
ÄUKPUN HUK ZLY]PJPUN [V YLK\JL KPZY\W[PVU�
HZ ^LSS HZ LULYN` \ZHNL YLWVY[PUN�

(\[VTH[PJ TVVK ZL[[PUN [OYV\NO [OL KH` PZ
HJOPL]LK ^P[OV\[ Z[HMM PU[LY]LU[PVU I` \ZPUN
[PTL�JSVJR L]LU[Z PU JVTIPUH[PVU ^P[O SVUN
MHKL [PTLZ� (KKP[PVUHSS �̀ ^OP[L [\UPUN MVY
Z[HMM VMÄJLZ TPTPJZ KH`SPNO[ HUK LUOHUJLZ
^LSSILPUN HUK JVTMVY[� -VY [OL M\[\YL� +(30
WYV]PKLZ ÅL_PIPSP[` [V YL�aVUL HUK HKQ\Z[
[OL SH`V\[ ^P[O ZVM[^HYL YL]PZPVUZ� ^P[OV\[
JOHUNPUN [OL PUMYHZ[Y\J[\YL�

O[[WZ!��^^ �̂PU]LYZLSPNO[PUN�JV�\R

+LJKO\ &RPPHQGHG�
025/,*+76

%LDQ� &KLFDJR� ,/� 86$

7OV[V! .LVYNL 3HTIYVZ 7OV[VNYHWO`

)PHU PZ H ^LSSULZZ� Ä[ULZZ� TLKPJHS HUK
ZVJPHS ZWHJL PU *OPJHNV� 0SSPUVPZ� <ZPUN
+(30 [OYV\NOV\[� [OL KLZPNU VMMLYZ PUOLY�
LU[ ÅL_PIPSP[ �̀ LUOHUJLZ [OL L_WLYPLUJL VM
VJJ\WHU[Z� HUK VMMLYZ ZLHTSLZZ JVU[YVS VM
S\TPUHPYLZ HUK T\S[PWSL SPNO[PUN ZJLUHYPVZ�

;OL Q\KNLZ JVTTLU[LK VU [OL ILH\[PM\S
SPNO[PUN KLZPNU LUHISLK I` WYLJPZL +(30

JVU[YVS� HUK PU WHY[PJ\SHY [OL ]PZ\HS JVU�
[PU\P[` HUK [OL ZVWOPZ[PJH[LK IHSHUJL VM
SPNO[PUN IL[^LLU KPMMLYLU[ ZWHJLZ ^P[O KPM�
MLYLU[ ULLKZ� ;OPZ JYLH[LZ H [Y\S` ÅL_PISL
HUK JVTMVY[HISL ]PZ\HS LU]PYVUTLU[�

O[[W!��^^ �̂TVYSPNO[Z�JVT

&DWHJRU\� 2XWGRRU

:LQQHU� 6+$1*+$,
(8&+,36 ,1'8675,$/

2YHUSDVV LQ ;LâDQ� &KLQD

;OL 6\[KVVY JH[LNVY` ^HZ ^VU I` *OPULZL
THU\MHJ[\YLY :OHUNOHP ,\JOPWZ *V� 3[K�
MVY [OL V]LYWHZZ SPNO[PUN ZJOLTL PU ?P»HU� H
SHYNL JP[` HUK JHWP[HS VM :OHHU_P 7YV]PUJL PU
JLU[YHS *OPUH�

( +(30�JVU[YVSSLK SPNO[PUN Z`Z[LT� PUJS\KPUN
HYV\UK ������ 3,+ KYP]LYZ HUK V[OLY JVT�
WVULU[Z� ^HZ PUZ[HSSLK VU [OL MLUJLZ HUK
\UKLYZPKLZ VM [OL IYPKNLZ�

+(30 LUHISLZ HJJ\YH[L JVU[YVS VM [OL VU�
VMM Z[H[L� IYPNO[ULZZ HUK JVSVY VM [OL SPNO[Z
HJJVYKPUN [V [OL ÅV^ VM [YHMÄJ H[ KPMMLYLU[
[PTLZ� VY PU YLZWVUZL [V KPMMLYLU[ ZLHZVUZ
HUK OVSPKH`Z� ;OL LULYN`�LMÄJPLU[ SPNO[PUN
ZJOLTL JYLH[LZ H JVSVYM\S SPNO[PUN H[TV�
ZWOLYL HUK H \UPX\L UPNO[�[PTL ZJLUL MVY
[OL JP[ �̀ ^OPSL HSZV PTWYV]PUN ZHML[` MVY
KYP]LYZ� 1\KNLZ ^LYL PTWYLZZLK I` [OL
UV]LS HUK SV^�NSHYL SPNO[PUN ZJOLTL [V JYL�
H[L H TVYL ^LSJVTPUN ZWHJL PU [OL HYLHZ
ILULH[O [OL V]LYWHZZ�

O[[W!��^^ �̂L\JOPWZ�JVT
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https://www.delmatic.com
https://www.inverselighting.co.uk
https://www.inverselighting.co.uk
http://www.morlights.com
http://www.morlights.com
http://www.euchips.com
http://www.euchips.com
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7KH UDGLR VSHFWUXP LV LQFUHDVLQJO\
FRQJHVWHG DQG ZLUHOHVV FRPPXQLFD�
WLRQ V\VWHPV DUH EHLQJ GHVLJQHG IRU
KLJKHU DQG KLJKHU IUHTXHQFLHV� 7R UH�
OLHYH WKLV SUHVVXUH� FRPPXQLFDWLRQV
YLD OLJKW LV SURPRWHG DV D ORJLFDO VWHS
IRUZDUG� $ SRSXODU VWDWHPHQW >�@� LV
WKDW WKH YLVLEOH VSHFWUXP RI OLJKW LV D
WKRXVDQG WLPHV ODUJHU� RU HYHQ VHY�
HUDO WKRXVDQGV RI WLPHV ODUJHU WKDQ WKH
HQWLUH UDGLR VSHFWUXP� ,I WKDW LPSOLHV
WKDW WKH OLJKW VSHFWUXP FDQ HDVLO\ DF�
FRPPRGDWH WKRXVDQGV RI WLPHV PRUH
FRPPXQLFDWLRQ WUDI¾F� WKHQ ZH ZLOO EH
UHOLHYHG RI FRQJHVWHG FRQQHFWLYLW\ IRU
D YHU\ ORQJ WLPH�

;OPZ V\[SVVR� OV^L]LY� WVPU[Z V\[ [OH[
ZVTL JVYULYZ OH]L ILLU J\[ PU [OPZ YLH�
ZVUPUN� 5VUL[OLSLZZ� Z[LLYHISL 3(:,9
ILHTZ HYL H WYVTPZPUN HUK ]LY` WSH\ZPISL
ZVS\[PVU� ;OL *+ OHZ SLHYU[ [OH[ P[ JHU IL�
JVTL THZZ�THYRL[ [LJOUVSVN �̀ 1LHU�7H\S
3PUUHY[a HYN\LZ [OH[ P[ PZ UV[ Q\Z[ H ZWLLK
YHJL MVY TVYL IP[Z WLY ZLJVUK�

1:PNUPM` 9LZLHYJO� 0V;" /PNO ;LJO *HTW\Z
�� ���� (, ,PUKOV]LU� ;OL 5L[OLYSHUKZ"
Q�W�SPUUHY[a'ZPNUPM �̀JVT
2,PUKOV]LU <UP]LYZP[` VM ;LJOUVSVN`"
76 )V_ ���� ���� 4)� ,PUKOV]LU� ;OL
5L[OLYSHUKZ

4LHU^OPSL� 3,+Z HYL YHWPKS` YLWSHJPUN HSS
V[OLY MVYTZ VM SPNO[PUN HUK [OL SPNO[ V\[
VM 3,+Z JHU IL TVK\SH[LK� /V^L]LY�
[OPZ I` P[ZLSM TH` UV[ TLHU [OH[ ^P[O [OL
3,+PÄJH[PVU VM HSS SPNO[PUN Ä_[\YLZ� [OL JVU�
ULJ[P]P[` JVUNLZ[PVU PZ V]LY� ( JSVZLY SVVR
PU[V [OL WYVWVZP[PVU ZOV^Z [OH[ HU` ^OP[L
SPNO[ ZV\YJL� PU WHY[PJ\SHY H ^OP[L 3,+� PZ
KLZPNULK [V JV]LY [OL LU[PYL ]PZPISL SPNO[
ZWLJ[Y\T� 0U MHJ[� WYVWLY SPNO[PUN X\HSP[ �̀
ZH` H NVVK JVSVY YLUKLYPUN PUKL_� YLX\PYLZ
[OH[ [OL SPNO[PUN JVU[HPUZ HSS ^H]LSLUN[OZ VM
[OL ]PZPISL SPNO[� L]LU ^P[OV\[ HU` TVK\SH�
[PVU� :V L]PKLU[S` [OLYL PZ UV[ H ULJLZZHY`
VUL�[V�VUL YLSH[PVU IL[^LLU [OL IHUK�
^PK[O VM [OL LTPZZPVU ZWLJ[Y\T VM [OL SPNO[
ZV\YJL HUK [OL IP[ YH[L [OH[ H JVTT\UP�
JH[PVU Z`Z[LT HJOPL]LZ� ;V JVTWSPJH[L
TH[[LYZ M\Y[OLY� [OLYL PZ H IHUK^PK[O VM
[OL VW[PJHS SPNO[ LTPZZPVU HUK H IHUK^PK[O
H[ ^OPJO [OL SPNO[ JHU IL TVK\SH[LK� P�L��
JOHUNL PU HTWSP[\KL VY WOHZL� >OP[L 3,+Z
\ZPUN H WOVZWOVY JVH[PUN VU [VW VM H IS\L
3,+ LTP[ H ^PKL ZWLJ[Y\T� I\[ [OH[ SPNO[
JHUUV[ IL TVK\SH[LK YHWPKS` ILJH\ZL [OL
WOVZWOVY HJ[Z HZ H SV^�WHZZ ÄS[LY [OH[ VUS`
HSSV^Z ZSV^ ]HYPH[PVUZ VM [OL SPNO[ PU[LUZP[ �̀

;OH[ PZ� [OV\NO P[ JHU IL \ZLK MVY JVT�
T\UPJH[PVUZ� P[ VJJ\WPLZ ���� [PTLZ [OL
LU[PYL YHKPV ZWLJ[Y\T MVY Q\Z[ VUL \ZLY�
;OH[ S\JR` ZPUNSL \ZLY PZ ZLY]LK ^P[O IP[ H
YH[L VM ZVTL^OLYL HYV\UK VUL O\UKYLK
TLNHIP[Z WLY ZLJVUK� (Z [OL ]PZPISL SPNO[
ZWLJ[Y\T YHUNLZ MYVT ���¶� �;/a� [O\Z
PZ HIV\[ ��� ;/a ^PKL� [OL ZWLJ[Y\T LMÄ�
JPLUJ` PZ HYV\UK ������� IP[ WLY ZLJVUK
WLY OLY[a� ;OPZ PZ THU` VYKLYZ VM THNUP�
[\KL ^VYZL [OHU JHU ^OH[ IL HJOPL]LK ]PH
YHKPV JVTT\UPJH[PVU ^OLYL [`WPJHS ]HS\LZ
VM � IP[�Z�/a HYL JVTTVU� 0UMYHYLK VY 9.)
3,+Z JHU IL TVK\SH[LK MHZ[LY HUK IP[ YH[LZ
HIV]L H NPNHIP[ WLY ZLJVUK OH]L ILLU
ZOV^U� HSZV PU JVTTLYJPHS 3P-P WYVK\J[Z�
3,+ WOV[VUPJ WYPUJPWSLZ SPTP[ TVK\SH[PVU
ZWLLKZ HUK THRL KH[H YH[LZ HIV]L H �[LUZ
VM� NPNHIP[ WLY ZLJVUK SLZZ WYHJ[PJHS� ;OL
JVTT\UPJH[PVUZ WYVWLY[PLZ VM 3,+Z HYL IL�

JVTPUN IL[[LY \UKLYZ[VVK >�@� 3,+Z ^P[O
OPNOLY TVK\SH[PVU IHUK^PK[OZ ZLLT [V
JVTL ^P[O SV^LY LMÄJPLUJ` ^OPJO TH` SPTP[
[OLPY JV]LYHNL >�@�

-YVT [OPZ WLYZWLJ[P]L� [OL [YHUZP[PVU [V�
^HYKZ 3(:,9 ZLLTZ SVNPJHS! [OLPY VW[PJHS
LTPZZPVU ZWLJ[Y\T PZ ]LY` [OPU PU [OL ZLUZL
[OH[ [OL` ^V\SK UV[ VJJ\W` H Z\IZ[HU[PHS
WVY[PVU VM [OL PUMYHYLK SPNO[ ZWLJ[Y\T� -VY
^OPSL [OLPY PU[LUZP[` JHU IL TVK\SH[LK H[ H
IHUK^PK[O [OH[ PZ TVYL [OHU HKLX\H[L MVY
JVTT\UPJH[PVUZ! THU` NPNHOLY[a� P[ PZ [O\Z
VYKLYZ VM THNUP[\KL ^PKLY [OHU MVY 3,+Z�
:V� TV]PUN MYVT 3,+Z [V 3(:,9: JHU HJ�
JLSLYH[L 3P-P� )\[ IHUK^PK[O PZ UV[ [OL VUS`
MHJ[VY� (SZV� [OL ZPNUHS Z[YLUN[O ULLKZ [V
IL HKLX\H[L� 0U ^PYLSLZZ YHKPV JVTT\UP�
JH[PVU� P[ PZ JVTTVUS` RUV^U [OH[ H JLY[HPU
HTV\U[ VM LULYN` ULLKZ [V IL YLJLP]LK [V
YLSPHIS` KL[LJ[ H KH[H Z`TIVS� :V� [OL YL�
X\PYLK WV^LY ILJVTLZ WYVWVY[PVUHS [V [OL
IP[ YH[L� 0M IHUK^PK[O PZ UV[ [OL SPTP[PUN MHJ�
[VY� [OLU P[ JVZ[Z [LU [PTLZ TVYL WV^LY [V
L_JOHUNL H NPNHIP[ WLY ZLJVUK [OHU [V Y\U
H SPUR H[ ��� TLNHIP[Z WLY ZLJVUK� ;V RLLW
[OL WV^LY JVUZ\TW[PVU H[ H YLHZVUHIS`
SV^ SL]LS� [OL TVZ[ LMÄJPLU[ HWWYVHJO PZ [V
LUZ\YL [OH[ H Z\MÄJPLU[S` SHYNL WVY[PVU VM [OL
LTP[[LK SPNO[ HJ[\HSS` YLHJOLZ [OL YLJLP]LY�
(U` SPNO[ LTP[[LK PU HU` V[OLY KPYLJ[PVU PZ
Q\Z[ SVZ[ HUK YLK\JLZ [OL YH[L H[ ^OPJO [OL
^PYLSLZZ SPUR JHU VWLYH[L�

0U MHJ[� [OL WV^LY ULLKLK [V THPU[HPU H SPUR
PZ WYVWVY[PVUHS [V [OL ZPaL VM [OL HYLH [OH[
PZ JV]LYLK� ;HYNL[PUN H 3(:,9 ILHT ^P[O
H ZWV[ ZPaL ^P[O H YHKP\Z VM � JT JHU \ZL
������ [PTLZ SLZZ WV^LY [OHU HU LTP[[LY
[OH[ JV]LYZ HU HYLH ^P[O H YHKP\Z VM � TL�
[LYZ� ;OL HK]HU[HNL VM H 3(:,9 OLYL PZ
[OH[ SPNO[ JVTLZ V\[ HZ H UHYYV^ ILHT� 0[
OHZ ILLU ZOV^U [OH[ ^PYLSLZZ SPURZ ^P[O
UHYYV^ 3(:,9 ILHTZ JHYY` [LYHIP[Z WLY
ZLJVUKZ�
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-PN\YL �! ( +=+ VW[PJHS WPJR�\W \UP[ PZ H JVTWHJ[� JVZ[�LMMLJ[P]L Z[LLYHISL SHZLY JVTT\UPJH[PVU Z`Z[LT
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*VUÄUPUN [OL SPNO[ PU[V H UHYYV^ ILHT OHZ
T\S[PWSL HK]HU[HNLZ� 0[ YLK\JLZ WV^LY� HS�
SV^Z OPNOLY IP[ YH[LZ� P[ H]VPKZ PU[LYMLYLUJL
[V V[OLY SPURZ� [O\Z JLSS ZPaLZ JHU ILJVTL
]LY` ZTHSS >�����@� HUK P[ THRLZ [OL SPUR SLZZ
]\SULYHISL [V LH]LZKYVWWPUN� /V^L]LY� [OL
ILHT T\Z[ HJ[P]LS` [YHJR JSPLU[ KL]PJLZ PM
[OLZL HYL TVIPSL� ;OLYL HYL HTWSL TL[O�
VKZ [V KLÅLJ[ VY [V Z[LLY [OL KPYLJ[PVU VM
H 3(:,9 ILHT� I\[ [OL THPU JOHSSLUNL PZ
[V LUZ\YL [OH[ [OL ILHT [HYNL[Z [OL YPNO[
WVZP[PVU VM [OL JSPLU[�

(S[OV\NO JVTT\UPJH[PVU ]PH Z[LLYHISL
3(:,9: PZ H OV[ [VWPJ VM YLZLHYJO� ML^
WLVWSL YLHSPaL [OH[ [OL` HSYLHK` OHK H Z[LLY�
HISL 3(:,9 ILHT PU [OLPY OVTL JHWHISL [V
JHYY` O\UKYLKZ VM TLNHIP[Z WLY ZLJVUK� 0[
PZ H JVTWVULU[ VM ^OPJO O\UKYLKZ VM TPS�
SPVUZ OH]L ILLU WYVK\JLK HUK ^HZ PU ���
VM HSS OV\ZLOVSKZ� 0U MHJ[� [OL *+ HUK +=+
^HZ WLY]HZP]L� (S[OV\NO [OL VW[PJHS KPZJ
[LJOUVSVN` TH` IL VIZVSL[L MVY SPZ[LUPUN [V
T\ZPJ VM ^H[JOPUN TV]PLZ� [OL VW[PJZ� [OL
[YHJRPUN JVU[YVS SVVWZ OH]L H WLYMVYTHUJL
[OH[ JHU IL HU PU[LYLZ[PUN ILUJOTHYR MVY
^PYLSLZZ JVUULJ[PVUZ� (U VW[PJHS +=+ KPZJ
ZW\U H[ ��×� [OH[ PZ� H[ �� [PTLZ [OL YLM�
LYLUJL ZWLLK VM ��4IWZ MVY +=+ X\HSP[`
]PKLV WSH`IHJR >�����@� YLHKZ ]PH H Z[LLY�
HISL 3(:,9 ILHT IP[ YH[LZ VM O\UKYLKZ
VM TLNHIP[Z WLY ZLJVUK� ;OL TLJOHUPJHS
Z[YLUN[O VM [OL WSHZ[PJ TH[LYPHS VM [OL +=+
PZ H THPU SPTP[PUN MHJ[VY�

;OL TLJOHUPZTZ \ZLK MVY VW[PJHS KPZJZ
NP]L ]HS\HISL PUZPNO[Z PU ^OLYL [OL M\[\YL VM
^PYLSLZZ JVTT\UPJH[PVU JHU IL� ;OLYL TH`
UV[ IL H M\UKHTLU[HS YLHZVU ^O` H Z`Z�
[LT \ZPUN H Z[LLYHISL VW[PJHS ILHT ^V\SK
IL TVYL L_WLUZP]L [OHU H JVUZ\TLY +=+
]PKLV WSH`LY [OH[ JHU IL WYVK\JLK PU THZZ
]VS\TL� 0U[LYLZ[PUNS` [OPZ ZL[ [OL ILUJO�
THYR MVY TVKLYU WOV[VUPJ PU[LNYH[PVU [LJO�
UVSVN` [V WYVK\JL ZVSPK�Z[H[L UVU�TV]PUN
HS[LYUH[P]LZ [V ILH[ [OL VW[PJHS WPJR�\W VM H
KPZJ WSH`LY PU ZPaL� JVZ[ HUK WLYMVYTHUJL�
;OL NVVK VSK *+ HUK +=+ [LJOUVSVN`
OHK TVYL MLH[\YLZ [OH[ TH` IL ZLLU HZ H
YLMLYLUJL MVY WOV[VUPJZ [LJOUVSVN` VY [OL
[LJOUVSVN` VM TPJYV�LSLJ[YVTLJOHUPJHS Z`Z�
[LTZ �4,4:�� ;OL Z[LLYPUN ^HZ LMMLJ[\H[LK
I` TPJYVTLJOHUPJZ [OH[ JV\SK MVSSV^ [YHJR
KL]PH[PVUZ \W [V ��� RT�O� Z[PSS HJJ\YH[LS`
KL[LJ[PUN Z\YMHJL MLH[\YLZ HZ ZTHSS H ML^
O\UKYLKZ VM UHUVTL[YLZ� [OH[ PZ� ^P[O H YLZ�
VS\[PVU [OH[ PU [OL VYKLY VM [OL ^H]LSLUN[O
VM ]PZPISL SPNO[� :\JO WLYMVYTHUJL PZ THU`
VYKLYZ VM THNUP[\KL IL`VUK [OL KL[LJ[PVU
VM HUV[OLY ]LOPJSL VY H WLKLZ[YPHU PU H 30�
+(9 Z`Z[LT MVY H\[VUVTV\Z KYP]PUN�

6UJL UHYYV^ 3(:,9 ILHTZ JHU [YHJR H
TV]PUN [HYNL[� [OL JVTT\UPJH[PVU SPUR JHU
Y\U H[ MVYTPKHISL ZWLLKZ� ([ HJHKLTPJ
JVUMLYLUJLZ� [OV\NO[ SLHKLYZ OH]L THKL
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[OL Z[H[LTLU[Z [OH[ H 3(:,9 ILHT ZPN�
UHSSPUN [OYV\NO [OL HPY JHU JHYY` OPNOLY IP[
YH[LZ [OHU H ÄIYL� HZ [OL ÄILY JH\ZLZ KPZ�
WLYZPVU� 6US` MVY SVUN OH\S [YHUZTPZZPVU HPY
[\YI\SLUJL TH` ILJVTL H SPTP[H[PVU� I\[
[OLZL HYL UV[ ZLLU PU UVYTHS PUKVVY \ZL�
(S[OV\NO [OL HJHKLTPJ ^VYSK OHZ ^VYRLK
VU H ZWLLK YHJL [V ZL[ [OYV\NOW\[ YLJVYKZ�
[OL THPU JOHSSLUNL YLTHPUZ [V NL[ 3P-P PUUV�
]H[PVUZ [V [OL JVUZ\TLY� 6MÄJL HUK PUK\Z�
[Y` THYRL[Z TH` UV[ IL PU ULLK VM NL[[PUN H
IP[ YH[L HIV]L O\UKYLKZ VM NPNHIP[Z IP[Z WLY
ZLJVUK�

3(:,9 ILHTZ JHU LHZPS` IYPUN [OL Z[H[L�
VM�[OL�HY[ [V H SL]LS ^OLYL MV\Y KPNP[ TLNHIPZ[
WLY ZLJVUK HYL LHZPS` YLHJOLK� 4VYL [OHU
H [LYHIP[ WLY ZLJVUK ZLLTZ [V IL MLHZPISL
>���@ [OV\NO [OL THPU JOHSSLUNLZ JVTL
^P[O [OL JVU[YVS VM [OL ILHT KPYLJ[PVU� 6UL
NPNHIP[ WLY ZLJVUK ZLLTZ [V IL H WZ`JOV�
SVNPJHS [OYLZOVSK MVY ILPUN WLYJLP]LK HZ \W
[V [VKH`»Z ULLKZ� /V^L]LY� [OH[ ZLLTZ [V
JVTL MYVT [OL WYHJ[PJL PU JVTW\[LY Z`Z�
[LTZ [OH[ JVTWLUZH[L H SHJR VM X\HSP[` VY
ZLY]PJL N\HYHU[LLZ ]PH H O\NL V]LY� WYV�
]PZPVUPUN" OVWPUN [OH[ H Z`Z[LT [OH[ PZ KL�
ZPNULK MVY H TH_PT\T VM � NPNHIP[ WLY ZLJ�
VUK JHU KLSP]LY TVYL [OHU �� TLNHIP[Z WLY
ZLJVUK PU   � � VM [OL [PTL� 9LNYL[[HIS �̀
HZ ^L L_WLYPLUJL KHPS` PU YHKPV Z`Z[LTZ�
[OH[ TH` IL HU PSS\ZPVU ZPTPSHY [V I\`PUN H
MHZ[LY JHY [V THRL `V\Y ^H` [OYV\NO H JVU�
NLZ[LK JP[` K\YPUN [OL TVYUPUN [YHMÄJ Y\ZO�
:V� 3(:,9: JHU PUJYLHZL [OL IP[ YH[L VM
3P-P Z`Z[LTZ PU [^V ^H`Z! ÄYZ[S �̀ [OLPY IHUK�
^PK[O MVY TVK\SH[PVU PZ ^PKL HUK ZLJVUKS`
ILJH\ZL H UHYYV^ ILHT JHU LUZ\YL [OH[
[OL ^PYLSLZZ JSPLU[ KL]PJL YLJLP]LZ LUV\NO
ZPNUHS WV^LY� ;OLZL QVPU[S` WH]L [OL ^H` [V
SPUR VM [LUZ� O\UKYLKZ VM NPNHIP[Z WLY ZLJ�
VUK VY L]LU TVYL�

:\JO SPURZ OH]L ILLU Z[\KPLK MVY V\[KVVY
\YIHU JVTT\UPJH[PVU UL[^VYRZ >����@ IL�
[^LLU I\PSKPUNZ VY Z[YLL[ WVSLZ� ^OLYL MVN�
HLYVZVSZ� HUK WVSL Z^H` JHU KL[LYPVYH[L

[OL YLJLW[PVU \UKLY JLY[HPU ^LH[OLY JVU�
KP[PVUZ� @L[� PU ZOVY[�YHUNL PUKVVY VMÄJL VY
PUK\Z[Y` HWWSPJH[PVUZ� [OL THPU JOHSSLUNL PZ
OV^ [V Z[LLY [OL ILHT� *+� +=+ HUK IS\�
YH` [LJOUVSVN` ZOV^LK [OH[ SLUZLZ KYP]LU
I` [PU` TV[VYZ JHU IL OPNOS` YLSPHISL HUK
JHU IL ]LY` JVZ[ LMMLJ[P]L >��@� ( JOHS�
SLUNL PZ [V ÄUK [OL KPYLJ[PVU [V^HYKZ [OL
TVIPSL JSPLU[ KL]PJL HUK ]PJL ]LYZH� 6US` PM
[OL [^V ILHTZ� MVY^HYK HUK YL[\YU� TLL[
LHJO V[OLY� JHU H SPUR IL LZ[HISPZOLK� ;OH[
^V\SK YLX\PYL H MV\Y�KPTLUZPVUHS ZLHYJO!
5V[ VUS` [OL MVY^HYK ILHT MYVT [OL JLPS�
PUN ULLKZ [V ZJHU PU _�` KPYLJ[PVU� I\[ HSZV
[OL \W^HYK ILHT MYVT [OL JSPLU[ ULLKZ [V
ZJHU�

;OLYL HYL THU` WYPUJPWSLZ [V HJ[\H[L [OL KP�
YLJ[PVU VM H ILHT >����@� @L[� H THPU JOHS�
SLUNL PZ [V THPU[HPU [OL YPNO[ KPYLJ[PVU L]LU
MVY H JSPLU[ KL]PJL PU TV[PVU� 7YLMLYHIS` H
MLLKIHJR JVU[YVS SVVW H IPKPYLJ[PVUHS SPUR
H\[VTH[PJHSS` ÄUKZ� HKHW[Z HUK [YHJRZ [OL
ILHT KPYLJ[PVU� /LYL� ^L SLHYU MYVT JVT�
WHJ[ KPZJ WYPUJPWSLZ [OH[ HU VW[PJHS Z`Z[LT
^P[O H ZLTP�[YHUZWHYLU[ TPYYVY JHU YLK\JL
[OPZ ZLHYJO JVTWSL_P[` [V H THUHNLHISL
KPTLUZPVUHSP[ �̀ ;OL V\[NVPUN 3(:,9 ILHT
WHZZLZ [OYV\NO [OL TPYYVY Z[YHPNO[�VU HUK
PZ [OLU HKHW[P]LS` KLÅLJ[LK I` H TLJOHU�
PJHS Z[LLYPUN HJ[\H[VY [V^HYKZ P[Z [HYNL[�
;OL THPU LSLTLU[ PZ [OH[ [OL PUJVTPUN YL�
[\YU JOHUULS MVSSV^Z L_HJ[S` [OL ZHTL WH[O�
I\[ PU YL]LYZL KPYLJ[PVU� :V� P[ ÄYZ[ OP[Z [OL
Z[LLYPUN TLJOHUPZT� [OLU MHSSZ VU [OL ZLTP�
[YHUZWHYLU[ TPYYVY� WLYMLJ[S` HSPNULK ^P[O
[OL KPYLJ[PVU VM [OL V\[NVPUN ILHT� ^OLYL P[
PZ YLÅLJ[LK VU[V H YLJLP]PUN WOV[V KPVKL�
;OPZ WOV[VKPVKL� WHY[PJ\SHYS` PM P[ PZ KL�
]PZLK HZ H X\HK JLSS� JHU TLHZ\YL TPU\[L
KL]PH[PVUZ VM [OL PUJVTPUN ILHT KPYLJ�
[PVU� ;OLZL KL]PH[PVUZ HYL \ZLK [V JVU[YVS
Z[LLYPUN HJ[\H[VY [V VW[PTPaL [OL PUJVTPUN
ILHT� 0TWSPJP[S` P[ [OLU HSZV HSPNUZ [OL V\[�
NVPUN ILHT� HUK RLLWZ [OL IP�KPYLJ[PVUHS
SPUR HSPNULK�

0[ PZ MHPY [V L_WLJ[ [OH[ H YL]P[HSPaH[PVU VM
JVUJLW[Z JVUJLP]LK MVY VW[PJHS KPZJZ JHU
M\Y[OLY LUOHUJL 3P-P ZWLLKZ� :[LLYHISL
3(:,9: ZV\UK M\[\YPZ[PJ� I\[ LZZLU[PHSS` P[
PZ [LJOUVSVN` VM [OL LPNO[PLZ [OH[ HSYLHK`
MV\UK P[Z ^H` PU[V V\Y OV\ZLZ HUK ^HZ
JHYY`PUN [OL LX\P]HSLU[ VM �� ZPT\S[HUL�
V\Z ]PKLV Z[YLHTZ� 5V^HKH`Z� WOV[VUPJ
[LJOUVSVN` OHZ [OL WYVTPZL [V TPUPH[\YPaL P[
M\Y[OLY� "

7KHRUHWLFDO %DFNJURXQGV
;OL [OYV\NOW\[� [OL U\TILY VM IP[ WLY ZLJ�
VUK� [OH[ H JVTT\UPJH[PVU Z`Z[LT JHU
HJOPL]L KLWLUKZ VU [OL IHUK^PK[O Bw

HUK VU [OL ZPNUHS�[V�UVPZL YH[PV SNR� P�L��
VU [OL YLJLP]LK WV^LY PR HUK [OL UVPZL
ZWLJ[YHS WV^LY KLUZP[` N0� ( JVTTVUS`
\ZLK L_WYLZZPVU PZ!

R = Bw SVN2

(
1 +

PR

ΓN0Bw

)
���

;OPZ L_WYLZZPVU TH` UV[ JHW[\YL HSS HZ�
WLJ[Z VM VW[PJHS PU[LUZP[` TVK\SH[PVU HUK
[OL JVTT\UP[` VM PUMVYTH[PVU [OLVY` L_�
WLY[Z ^V\SK JOHSSLUNL ^OL[OLY P[ ZOV\SK
IL \ZLK OLYL� 5VUL[OLSLZZ� [OL L_WYLZZPVU
JHU IL KLYP]LK HZ [OL [OYV\NOV\[ [OH[ HU
HWWYVWYPH[L TVK\SH[PVU TL[OVK HJOPL]LZ
V]LY HU VW[PJHS SPUR� ^OLYL [OL WHYHTL[LY Γ
PZ KL[LYTPULK I` [OL [VSLYH[LK IP[ LYYVY YH[L
>��@� P[ ZOV^Z [OL [YLUKZ PU [OL PTWYV]PUN
[OL TVK\SH[PVU IHUK^PK[O Bw VM [OL VW[P�
JHS LTP[[LY MYVT [OH[ VM 3,+Z [V 3(:,9:�
0UJYLHZPUN [OL ZPNUHS WV^LY VUS` NP]LZ H
SVNHYP[OTPJ PUJYLHZL� ^OPSL [OL LMMLJ[ VM
PUJYLHZPUN [OL IHUK^PK[O PZ T\JO TVYL LM�
MLJ[P]L�

0U WHY[PJ\SHY� ^L \ZL Z\JO HU L_WYLZZPVU MVY
[OL LUK�[V�LUK LSLJ[YPJHS JOHUULS� ^OLYL
Bw PZ [OL IHZLIHUK IHUK^PK[O H[ ^OPJO
[OL 3,+ VY 3(:,9 JHU IL TVK\SH[LK� (
+*�IPHZ JHU IL HJJVTTVKH[LK HZ HU LMÄ�
JPLUJ` WLUHS[` PU Γ� -VY PUÄUP[L IHUK^PK[O�
[OPZ IP[ YH[L R JVU]LYNLZ [V H SPTP[!

SPT
Bw→∞

R =
PR

SU 2N0Γ
���

;O\Z� [V YLHJO ]LY` SHYNL IP[ YH[LZ� P[ PZ UV[
Z\MÄJPLU[ [V OH]L H SHYNL IHUK^PK[O� 0[ PZ
HSZV LZZLU[PHS [V YLJLP]L LUV\NO ZPNUHS
WV^LY� ( JLY[HPU HTV\U[ VM LULYN` WLY IP[
PZ ULLKLK [V KPZ[PUN\PZO [OL ZPNUHS MYVT
UVPZL� ;V ZVTL L_[LU[ [OH[ YLZLTISLZ [OL
UV[PVU VM YLX\PYPUN H JLY[HPU TPUPT\T U\T�
ILY VM WOV[VUZ WLY IP[� HZ ^L RUV^ MYVT
VW[PJHS ÄILYZ� HS[OV\NO ]LY` KPMMLYLU[ LYYVY
HUK UVPZL TLJOHUPZTZ HWWS` MVY 3P-P Z`Z�
[LTZ�
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3,+Z OH]L H IYVHK LTPZZPVU L]LU ^P[O�
V\[ HU` TVK\SH[PVU� 3(:,9: LTP[ H
UHYYV^ VW[PJHS ^H]LSLUN[O ZWLJ[Y\T�
I\[ TVK\SH[PVU TH` ^PKLU P[ [V HJJVT�
TVKH[L YHWPK ]HYPH[PVUZ PU HTWSP[\KL� ;V
YLHJO T\S[PWSL \ZLYZ PU [OL ZHTL YVVT�
[OL KPYLJ[PVUHSP[` VM [OL 3(:,9 ILHT
TH` HSYLHK` WYV]PKL LUV\NO ZPNUHS ZLW�
HYH[PVU [V H]VPK H ULLK MVY \ZPUN T\S[PWSL
^H]LSLUN[OZ�

/('6 /$6(56
>H]LSLU[O
,TPZZPVU
)HUK�
^PK[O

=LY` ^PKL 5HYYV^

4VK\SH[PVU
)HUK�
^PK[O

;LUZ VY
O\UKYLKZ
VM 4/a

4HU`
./a

)P[ 9H[LZ
PU ;̀ WPJHS
:`Z[LTZ

;̀ WPJHSS �̀
O\UKYLKZ
VM 4IP[�Z
\W H ML^
.IP[�Z

;LUZ VY
O\UKYLKZ
VM .IP[�Z

-HDQ�3DXO /,11$57=� 3URI� 'U� ,U�
1LHU�7H\S 3PUUHY[a PZ H 9LZLHYJO -LSSV^
H[ :PNUPM` HUK H 7YVMLZZVY H[ ,PUKOV]LU
<UP]LYZP[` VM ;LJOUVSVN` PU [OL 5L[OLY�
SHUKZ� /PZ YLZLHYJO HKKYLZZLZ PU[LSSPNLU[
SPNO[PUN Z`Z[LTZ HUK VW[PJHS ^PYLSLZZ
JVTT\UPJH[PVU �3P-P�� 7YL]PV\ZS �̀ ^P[O
;< +LSM[ HUK [OL <UP]LYZP[` VM *HSPMVYUPH
H[ )LYRLSL �̀ OL ^VYRLK VU ^PYLSLZZ YHKPV
JVTT\UPJH[PVU �OL PU[YVK\JLK 4*�
*+4(�� (Z WYPUJPWHS ZJPLU[PZ[ HUK SH[LY
HZ ZLUPVY KPYLJ[VY H[ 7OPSPWZ 9LZLHYJO� OL
^VYRLK VU LSLJ[YVUPJ ^H[LYTHYRPUN HUK
VU HUVU`TV\Z IPVTL[YPJZ� /PZ ^VYR PZ
JP[LK V]LY ������ [PTLZ �.:� HUK SLK [V
TVYL [OHU �� NYHU[LK WH[LU[Z� ZVTL VM
^OPJO HYL [OL IHZPZ MVY [OYLL ]LU[\YLZ�
/L PZ H -LSSV^ VM [OL 0,,, MVY SLHKLYZOPW
PU ZLJ\YP[` ^P[O UVPZ` KH[H HUK [OLZL
PKLHZ ZLJ\YL TVYL [OHU ��� 4PSSPVU 0V;
KL]PJLZ�

5HIHUHQFHV

B�D /HYHSK /HHZ� ¸3P-P PZ H WHYHKPNT�ZOPM[PUN �.
[LJOUVSVN`¹� 9L]PL^Z PU 7O`ZPJZ� =VS\TL �� �����
7HNLZ ��¶���

B�D ¸3PÄ 0U[LY]PL^" 7YVMLZZVY /HYHSK /HHZ¹� 3,+
7YVMLZZPVUHS 9L]PL^ � � ����� WW� ��¶� �

B�D /� ,SNHSH� 9� 4LZSLO HUK /� /HHZ� ¸0UKVVY VW[P�
JHS ^PYLSLZZ JVTT\UPJH[PVU! WV[LU[PHS HUK Z[H[L�
VM�[OL�HY[�¹ PU 0,,, *VTT\UPJH[PVUZ 4HNHaPUL�
]VS� � � UV�  � WW� ��¶��� :LW[LTILY ����

B�D 3PUUHY[a� 1� 7�� +LUN� ?�� (SL_LL]� (��  4HY�
KHUPRVYHUP� :� ������� >PYLSLZZ *VTT\UPJH[PVU
V]LY HU 3,+ *OHUULS� 0,,, *VTT\UPJH[PVUZ
4HNHaPUL� ������� ��¶��� B ��� � D�

B�D 1LHU�7H\S 4� .� 3PUUHY[a� *OYPZ[VWO .� (� /VL�
SLU� 7H\S ]HU =VVY[O\PZLU� ;OPHNV )P[LUJV\Y[
*\UOH� /HPTPU ;HV� ¸3,+ HZZLZZTLU[ IHZLK VU
HU PTWYV]LK X\HSP[` MHJ[VY MVY 3P-P JVTT\UPJH�
[PVU¹� :70, 7OV[VUPJZ >LZ[� ����

B�D @� /VUN L[ HS�� ¸)L`VUK ;LYHIP[�Z >+4 6W[P�
JHS >PYLSLZZ ;YHUZTPZZPVU \ZPUN >H]LSLUN[O�
;YHUZWHYLU[ )LHT ;YHJRPUN HUK :[LLYPUN�¹ ����
6W[PJHS -PILY *VTT\UPJH[PVUZ *VUMLYLUJL HUK
,_OPIP[PVU �6-*�� ����� WW� �¶��

B�D 2� >HUN� (� 5PYTHSH[OHZ� *� 3PT� 2� (SHTLO
HUK ,� :RHÄKHZ� ¸-\SS�+\WSL_ .PNHIP[ 0UKVVY
6W[PJHS >PYLSLZZ *VTT\UPJH[PVU :`Z[LT >P[O
*(7 4VK\SH[PVU�¹ PU 0,,, 7OV[VUPJZ ;LJOUVSVN`
3L[[LYZ� ]VS� ��� UV� �� WW� � �¶� �� � (WYPS� ����

B�D *O\U� /�� .VTLa� (�� 8\PU[HUH� *� L[ HS� (
>PKL�(YLH *V]LYHNL ��.I�Z =PZPISL 3PNO[ *VT�
T\UPJH[PVUZ 3PUR MVY 0UKVVY >PYLSLZZ (WWSPJH[PVUZ�
:JP 9LW  � � �� ���� ��

B D 2LKHY� +LIIPL  (YUVU� :OSVTP� ������� <YIHU
VW[PJHS ^PYLSLZZ JVTT\UPJH[PVU UL[^VYRZ! ;OL
THPU JOHSSLUNLZ HUK WVZZPISL ZVS\[PVUZ� *VTT\�
UPJH[PVUZ 4HNHaPUL� 0,,,� ��� :�¶:��

B��D )VYHO� +�2�� )V\JV\]HSHZ� (�*�� +H]PZ� *�*�
L[ HS� ( YL]PL^ VM JVTT\UPJH[PVU�VYPLU[LK VW[PJHS
^PYLSLZZ Z`Z[LTZ� 1 >PYLSLZZ *VT 5L[^VYR �����
 � ������� https://doi.org/10.1186/1687-
1499-2012-91

B��D ;� 2VVULU� L[ HS�� ¸/PNO�JHWHJP[` VW[PJHS ^PYL�
SLZZ JVTT\UPJH[PVU \ZPUN [^V�KPTLUZPVUHS 09
ILHT Z[LLYPUN�¹ 13;� ���� �� ����¶�� �� �����

B��D 7LLR� 1� )� /�� )LYNTHUZ� 1� >� 4�� /HHYLU�
]HU� 1� (� 4� 4�� ;VVSLUHHY� -� 1� *� 4��  :[HU� :�
.� ���� �� 6YPNPUZ HUK Z\JJLZZVYZ VM [OL JVTWHJ[
KPZJ ! JVU[YPI\[PVUZ VM 7OPSPWZ [V VW[PJHS Z[VYHNL�
�7OPSPWZ YLZLHYJO IVVR ZLYPLZ" =VS� ���� :WYPUNLY�
https://doi.org/10.1007/978-1-4020-9553-
5

B��D )LYNTHUZ� 1� >� 4� ��  ��� +PNP[HS IHZLIHUK
[YHUZTPZZPVU HUK YLJVYKPUN� 2S\^LY (JHKLTPJ
7\ISPZOLYZ�

B��D https://en.wikipedia.org/wiki/Optica
l_storage_media_writing_and_reading_spee
d

B��D :� 4HYKHUPRVYHUP ������� 6W[PTPaH[PVU HUK
*VTWHYPZVU VM 4�7(4 HUK 6W[PJHS 6-+4 4VK�
\SH[PVU MVY 6W[PJHS >PYLSLZZ *VTT\UPJH[PVU� 0,,,
6WLU 1V\YUHS VM [OL *VTT\UPJH[PVUZ :VJPL[ �̀ ��
����¶�����
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7KLV DUWLFOH SURYLGHV DQ RYHUYLHZ RI
WKH PRVW LPSRUWDQW SDUDPHWHUV WR
FRQVLGHU ZKHQ GLVFXVVLQJ 89& /('V
DV ZHOO DV EDFNJURXQG RQ WKH PDLQ
GLVLQIHFWLRQ DSSOLFDWLRQV RI WKLV WHFK�
QRORJ\� ,W LV QRW LQWHQGHG DV D VFLHQ�
WL¾F UHYLHZ RI 89& /('V� ,I \RX DUH
ORRNLQJ IRU GHWDLOHG WHFKQLFDO LQIRU�
PDWLRQ� WKHQ ZHELQDUV� DUWLFOHV� DQG
ZKLWH SDSHUV IURP H[SHUWV VXFK DV
0LNH .UDPHV �$UNHVVR //&��� RU /LQJ
=KRX DQG -LDQSLQJ =KDQJ �%ROE ,QF��
>�@� RU DUWLFOHV SUHYLRXVO\ SXEOLVKHG LQ
/(' SURIHVVLRQDO 5HYLHZ RU RQ WKH /('
SURIHVVLRQDO ZHEVLWH �KWWSV���ZZZ�OHG�
SURIHVVLRQDO�FRP�� DUH D JRRG SODFH WR
VWDUW�

¸;OL *6=0+ WHUKLTPJ OHZ
H^HRLULK [OL ^VYSK [V [OL
ULLK MVY ZHML� LMMLJ[P]L� VU�
KLTHUK� WVPU[�VM�\ZL NLYTPJP�
KHS�]PY\JPKHS ZVS\[PVUZ [OH[ KV
UV[ PU]VS]L WVPZVUV\Z JOLTP�
JHSZ [OH[ HSZV JH\ZL SVNPZ[PJHS
I\YKLUZ� )VSI»Z <=*�3,+Z
HZ ^LSS HZ YLMLYLUJL KLZPNUZ
HYL [LZ[LK HUK JLY[PÄLK HUK
KLTVUZ[YH[L [LJOUVSVN`»Z
ZJHSHIPSP[` MVY HPY KPZPUMLJ[PVU
MYVT SHYNL YVVTZ [V H\[VTV�
[P]L JHIPUZ�¹

1,99@ A/(5.� *;6 )63)

0M `V\ HYL H YLHKLY VM 3W9� [OLYL PZ H NVVK
JOHUJL [OH[ `V\ ^P[ULZZLK [OL YPZL VM ]PZ�
PISL SPNO[ 3,+Z PU [OL LHYS` ����Z� (UK PM
UV[� ^OLU ^HZ [OL SHZ[ [PTL `V\ KPK UV[ \ZL
3,+Z PU `V\Y SPNO[PUN WYVQLJ[Z& >OV ^V\SK
OH]L PTHNPULK [OH[ [OPZ JVTWHYH[P]LS` L_�
WLUZP]L HUK PULMÄJPLU[ LSLJ[YVUPJ JVTWV�
ULU[ ^V\SK YLWSHJL WYV]LU� LMÄJPLU[� HUK
JOLHWLY JVU]LU[PVUHS SPNO[ ZV\YJLZ& 3,+Z
HYL UV^ WYLKVTPUHU[ PU THU` HWWSPJH[PVUZ!
MYVT ;= IHJRSPNO[PUN� Z[YLL[ SPNO[PUN� HUK
H\[VTV[P]L SPNO[PUN [V LU[LY[HPUTLU[ HUK
Z[HKP\T SPNO[PUN� JVTTLYJPHS HUK YLZPKLU�
[PHS SPNO[PUN� [V OVY[PJ\S[\YL ¶ [OL SPZ[ PZ SVUN�
�� `LHYZ SH[LY� UL^ KL]LSVWTLU[Z PU <=*
3,+Z HYL UV^ ZOV^PUN ]LY` WYVTPZPUN YL�
Z\S[Z� @L[ JVU]LU[PVUHS SPNO[ ZV\YJLZ SPRL
TLYJ\Y` SHTWZ HYL Z[PSS MHY HOLHK PU [LYTZ VM
WLYMVYTHUJL� +V `V\ OH]L H Z[YVUN MLLSPUN
VM ¸KtQn�]\¹& ;OPZ [PTL [OV\NO� [OL ZP[\H�
[PVU PZ KPMMLYLU[�

;OL 3,+PÄJH[PVU VM [OL ]PZPISL SPNO[PUN THY�
RL[ OHZ W\[ 3,+Z PU [OL ZWV[SPNO[� 4VYL
PTWVY[HU[S �̀ [OL NSVIHS WHUKLTPJ V]LY [OL
SHZ[ [^V `LHYZ OHZ ZOV^U [OL \YNLU[ ULLK
MVY PUUV]H[P]L HUK LU]PYVUTLU[HSS` MYPLUKS`
[LJOUVSVNPLZ [OH[ JHU THRL [OL ^VYSK H
ZHMLY HUK OLHS[OPLY WSHJL� ;OHURZ [V [OLPY
JVTWHJ[ KPTLUZPVUZ� <=* 3,+Z HYL UV^
WH]PUN [OL ^H` MVY UL^ KLZPNUZ� ;OLZL
3,+Z VMMLY VW[PTHS ILHT JVU[YVS [OHURZ
[V VW[PJZ HUK YLÅLJ[VYZ [OH[ PTWYV]L OV^
YHKPH[LK LULYN` PZ MVJ\ZLK� ;OL` KV UV[
JVU[HPU TLYJ\Y` VY NLULYH[L VaVUL� ;OL`
Z[HY[ PUZ[HU[S` HUK KV UV[ OH]L H ^HYT�
\W WOHZL� THRPUN [OLT PKLHS MVY HWWSPJH�
[PVUZ ^P[O OPNO Z^P[JOPUN J`JSLZ� (UK ÄUHSS �̀
<=* 3,+Z HYL UV[ THKL VM NSHZZ� ;OPZ
THRLZ [OLT TVYL YLZPZ[HU[ [V PTWHJ[ HUK
]PIYH[PVUZ� LSPTPUH[PUN [OL YPZR VM TLYJ\Y`
SLHRHNL [OH[ JHU VJJ\Y ^OLU JVU]LU[PVUHS
SHTWZ IYLHR�

7KH 0DLQ 3DUDPHWHUV
:KHQ 'LVFXVVLQJ 89&
/('V
>OH[ HYL [OL TVZ[ PTWVY[HU[ JYP[LYPH ^OLU
Z[HY[PUN H <=* WYVQLJ[& :WLJPÄJ YLX\PYL�
TLU[Z ^PSS ]HY` KLWLUKPUN VU [OL HWWSPJH�
[PVU� I\[ [OLYL HYL ZVTL NLULYHS WHYHTL�
[LYZ [OH[ HS^H`Z HWWS �̀

;OL ÄYZ[ WHYHTL[LY PZ ^H]LSLUN[O� <= SPNO[
PZ PU [OL ���¶��� UT YHUNL VM [OL ZWLJ�
[Y\T� ;OL THPU [`WLZ VM <= SPNO[ HYL <=(
����¶��� UT�� <=) ����¶��� UT�� HUK
<=* ����¶��� UT�� ;OL <=* YLNPVU PZ [OL
TVZ[ PTWVY[HU[ MVY KPZPUMLJ[PVU HZ P[ VMMLYZ
[OL OPNOLZ[ \S[YH]PVSL[ NLYTPJPKHS LMMLJ[�
4LYJ\Y` SHTWZ OH]L H WLHR ^H]LSLUN[O
H[ ��� UT ¶ [OH[»Z P[� 3,+Z� VU [OL V[OLY
OHUK� JHU IL WYVK\JLK ^P[O ZWLJPÄJ ^H]L�
SLUN[OZ� MVY L_HTWSL ��� UT� VY ��� UT�
3,+Z PU [OL ���¶��� UT YHUNL VMMLY [OL
OPNOLZ[ YH[L VM KPZPUMLJ[PVU� .LYTPJPKHS LM�
MLJ[P]LULZZ PU PUKP]PK\HS JHZLZ ^PSS ]HY �̀
OV^L]LY� KLWLUKPUN VU [OL [HYNL[ TLKP\T�
Z\YMHJL� HUK TPJYVVYNHUPZTZ�

;OL UL_[ WHYHTL[LY PZ [OL >HSS 7S\N ,M�
ÄJPLUJ` �>7,� VM [OL SPNO[ ZV\YJL� HSZV
RUV^U HZ 7V^LY *VU]LYZPVU ,MÄJPLUJ`
�7*,�� ;OL >7, VY 7*, PZ [OL YH[PV IL�
[^LLU [OL VW[PJHS WV^LY HUK [OL LSLJ[YPJHS
WV^LY VM [OL LTP[[LY� *\YYLU[S �̀ <=* 3,+Z
[`WPJHSS` KLSP]LY ���¶��� UT ^P[O LMÄJPLU�
JPLZ YHUNPUN MYVT ∼ �� [V ∼ ����

6W[PJHS V\[W\[ PZ HUV[OLY LZZLU[PHS MHJ[VY� 0[
PZ UV[ X\HU[PÄLK PU S\TLU SPRL JVU]LU[PVUHS
3,+Z I\[ PU TPSSP^H[[Z VY ^H[[Z� 4HU\MHJ�
[\YLYZ ^PSS UVYTHSS` ZWLJPM` [OL V\[W\[ H[ [OL
[`WPJHS KYP]PUN J\YYLU[ HUK MVY^HYK ]VS[HNL�
;V PUJYLHZL [OL VW[PJHS V\[W\[ VM HU 3,+�
`V\ JHU ZPTWS` PUJYLHZL [OL KYP]PUN J\YYLU[�

3,+Z JHU HSZV IL LHZPS` JVSSPTH[LK \ZPUN
VW[PJZ VY YLÅLJ[VYZ� /V^L]LY� UV[ L]LY`
TH[LYPHS PZ JVTWH[PISL ^P[O <=* SPNO[� -VY
L_HTWSL� Z[HUKHYK NSHZZ JHU ISVJR <=*
YH`Z HUK Z[HUKHYK VW[PJZ KLNYHKL ^OLU
[OL` HYL L_WVZLK [V <=* SPNO[� ;OH[»Z ^O`
VW[PJZ THKL VM X\HY[a NSHZZ VY ZPSPJVUL HYL
YLJVTTLUKLK�

;OL UL_[ WVPU[ [V JVUZPKLY PZ SPML[PTL� ;OL
SPML[PTL VM 3,+Z JHU IL H[ SLHZ[ ��� ZOVY[LY
[OHU [OH[ VM Z[HUKHYK SPULHY SPNO[ ZV\YJLZ�
;OPZ Z[YVUNS` KLWLUKZ VU [OL JVUKP[PVUZ PU
^OPJO [OL 3,+Z HYL \ZLK�

� 3,+Z HYL KYP]LU H[ [OL [`WPJHS J\YYLU[�
HUK PM [OL KYP]PUN J\YYLU[ PZ YLK\JLK VY
PUJYLHZLK� [OL SPML[PTL ^PSS PUJYLHZL VY
KLJYLHZL� ;OL MVSSV^PUN MVYT\SH JHU IL
\ZLK [V JHSJ\SH[L [OL SPML[PTL IHZLK VU
[OL KYP]PUN J\YYLU[! [OL SPML[PTL PZ L_�



-PN\YL �! ;OL KPMÄJ\S[` MVY <=�* 3,+Z PZ [OL YLX\PYLTLU[ VM H OPNO <=* [YHUZWHYLUJ` HUK HU LMÄJPLU[ OVSL
PUQLJ[VY SH`LY! ;OL [YHKP[PVUHS KLZPNU PZ IHZLK VU H UVU�[YHUZWHYLU[ W�SH`LY ^P[O H WVVY ηL_[ < �� �SLM[�� ;OL
)VSI LWP JVUZPZ[Z VM H [YHUZWHYLU[ W�SH`LY HUK HU LMÄJPLU[ OVSL PUQLJ[VY YLZ\S[PUN PU H OPNOLY LMÄJPLUJ` VM
ηL_[��� UV �̂ HUK ηL_[��� PU [OL ULHY M\[\YL �YPNO[��
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[LUKLK VY ZOVY[LULK I` [OL PU]LYZL VM
[OL J\YYLU[ YH[PV [V [OL WV^LY VM ����

� ;LTWLYH[\YL HSZV OHZ HU PTWVY[HU[ PU�
Å\LUJL VU SPML[PTL HUK VW[PJHS V\[W\[�
,_JLLKPUN [OL HTIPLU[� ZVSKLY� VY Q\UJ�
[PVU [LTWLYH[\YL YLJVTTLUKLK I` [OL
THU\MHJ[\YLY ^PSS OH]L H ULNH[P]L PTWHJ[
VU [OL SPML[PTL VM HU 3,+� <=* 3,+Z
T\Z[ IL WYVWLYS` JVVSLK [V H]VPK HJJLS�
LYH[LK VW[PJHS WV^LY HUK SVZZ VM SPML[PTL�
;OL \ZL VM HU HWWYVWYPH[L JVTIPUH[PVU
VM JVVSPUN ZVS\[PVUZ� MVY L_HTWSL TL[HS
JVYL 7*)Z� [OLYTHS WHZ[LZ� OLH[ ZPURZ�
VY OLH[ WPWLZ HUK MHUZ� PZ WYLYLX\PZP[L�
WHY[PJ\SHYS` PU HWWSPJH[PVUZ ^OLYL ZPNUPÄ�
JHU[ VW[PJHS WV^LY PZ YLX\PYLK HUK ^OLYL
[OL 3,+ KLUZP[` PZ OPNO�

,_WVZ\YL [V <=* SPNO[ PZ HSZV HU PTWVY[HU[
HZWLJ[� <=* SPNO[ JHU IL OHYTM\S [V SP]�
PUN VYNHUPZTZ HUK JHU KHTHNL +5( HUK
95(� +LWLUKPUN VU [OL PYYHKPHUJL HUK VU
H WLYZVU»Z ZRPU [`WL� MVY L_HTWSL� L_WVZ\YL
SHZ[PUN Q\Z[ H ML^ OV\YZ JHU HSYLHK` PYYP[H[L
[OL ZRPU HUK L`LZ� ^P[O SVUN�[LYT L_WVZ\YL
PUJYLHZPUN [OL YPZR VM JHUJLY� 0[ PZ [OLYL�
MVYL LZZLU[PHS [OH[ \ZLYZ HYL UV[ L_WVZLK [V
<=* SPNO[ MVY SVUN WLYPVKZ VM [PTL� ;OL MHJ[
[OH[ <=* SPNO[ JHUUV[ IL ZLLU �VY PU ZVTL
JHZLZ VUS` HZ H KPT W\YWSL SPNO[� THRLZ P[
L]LU TVYL PTWVY[HU[ [V LUZ\YL [OH[ <=*�
IHZLK Z`Z[LTZ HYL ZHML MVY [OL WLVWSL ^OV
\ZL [OLT�

:V OV^ JHU `V\ THRL Z\YL [OH[ <=* Z`Z�
[LTZ HYL ZHML& /LYL HYL ZVTL YLJVTTLU�
KH[PVUZ!

� 0UZ[HSS 3,+Z PU HU LUJSVZ\YL [V H]VPK
SLHRHNL VM SPNO[�

� 0M 3,+Z HYL UV[ WSHJLK PU HU LUJSVZ\YL�
\ZLYZ VM <=* SPNO[ [LJOUVSVN` T\Z[ ^LHY

HWWYVWYPH[L WLYZVUHS WYV[LJ[PVU LX\PW�
TLU[�

� <ZL ZTHY[ ZVS\[PVUZ Z\JO HZ ZLUZVYZ�
JVU[YVS [PTLYZ� HUK JVUULJ[P]P[` [V SPTP[
L_WVZ\YL�

� 7SHJL HWWYVWYPH[L ^HYUPUNZ VU [OL WHJR�
HNPUN HUK KL]PJL�

� ,K\JH[L HUK [YHPU \ZLYZ�

5V TH[[LY ^OH[ ^H]LSLUN[O VM <=* YHKPH�
[PVU PZ \ZLK� [OL ZHML[` VM [OL 3,+ Z`Z[LT PZ
WHYHTV\U[�

3HZ[ I\[ UV[ SLHZ[� P[ PZ LZZLU[PHS [V SVVR H[
[OL <=* KVZL [OH[ PZ YLX\PYLK� ;OL KVZL
KLWLUKZ VU [OL [`WL VM TPJYVVYNHUPZT
[OH[ `V\ ^HU[ [V [HYNL[ �ZL]LYHS Z[\KPLZ
PUJS\KL <=* YHKPH[PVU [HISLZ�� HUK VU [OL
[`WL VM HWWSPJH[PVU� 0Z [OL [HYNL[ TLKP\T H
Z\YMHJL� HU VIQLJ[� VY H Å\PK& >OH[ HYL [OL
JOHYHJ[LYPZ[PJZ& >OH[ PZ [OL KPZ[HUJL [V [OL
[HYNL[& /V^ X\PJRS` ZOV\SK KPZPUMLJ[PVU IL
JVTWSL[LK&

89& 'LVLQIHFWLRQ
$SSOLFDWLRQV

:DWHU 'LVLQIHFWLRQ

;OLYL HYL [^V THPU HYLHZ ^OLYL <=* SPNO[
JHU IL \ZLK [V KPZPUMLJ[ ^H[LY! H[ 7VPU[
VM <ZL �7V<� HUK H[ 7VPU[ VM ,U[Y` �7V,��
*VTWHYLK [V JOLTPJHS VW[PVUZ� <=* KPZ�
PUMLJ[PVU KVLZ UV[ HS[LY [OL [HZ[L� [LTWLYH�
[\YL� VY W/ VM ^H[LY�

7V< ^HZ VUL VM [OL ÄYZ[ HWWSPJH[PVUZ MVY
<=* 3,+Z� ;OHURZ [V [OL JVTWHJ[ KPTLU�
ZPVUZ VM 3,+Z� JVTWHUPLZ JHU KL]LSVW

-PN\YL �! >H[LY MH\JL[ �7V<� KPZPUMLJ[PVU�

ZPUNSL 3,+ KPZPUMLJ[PVU Z`Z[LTZ MVY ^H[LY
MH\JL[Z� MV\U[HPUZ� HUK ^H[LY IV[[SLZ ^OLYL
JVU]LU[PVUHS SPNO[ ZV\YJLZ JHUUV[ IL \ZLK�
4VYLV]LY� TVZ[ VM [OLZL Z`Z[LTZ VUS` Y\U
MVY H ML^ OV\YZ H KH` H[ TVZ[� ^OPJO PZ
PKLHS NP]LU [OL J\YYLU[ SPTP[H[PVUZ VU [OL
SPML[PTL VM <=* 3,+Z� ;OLZL RPUKZ VM ZV�
S\[PVUZ JHU IL MV\UK PU SHIVYH[VYPLZ [OH[
WYVK\JL \S[YH�W\YL ^H[LY� PU OVTLZ� HUK
PU TVIPSL ^H[LY KPZPUMLJ[PVU Z`Z[LTZ� 7V<
Z`Z[LTZ [OH[ \ZL 3,+Z HSZV OLSW [V YLK\JL
[OL \ZL VM WSHZ[PJ IV[[SLZ HUK PTWYV]L HJ�
JLZZ [V ZHML KYPURPUN ^H[LY�

7V, PZ H T\JO TVYL KLTHUKPUN HWWSPJH�
[PVU� WYPTHYPS` K\L [V [OL OPNO ÅV^ VM ^H[LY
HUK \ZL HYV\UK [OL JSVJR� 5L]LY[OLSLZZ�
LHYS` HKVW[LY JVTWHUPLZ OH]L HSYLHK` IL�
N\U PUZ[HSSPUN OPNO�ÅV^ ^H[LY KPZPUMLJ[PVU
YLHJ[VYZ� ;OLZL Z`Z[LTZ JHU IL MV\UK
MVY L_HTWSL PU T\UPJPWHS ^H[LY [YLH[TLU[
WSHU[Z� Z^PTTPUN WVVSZ� ÄZO MHYTPUN� IHS�
SHZ[ ^H[LY [YLH[TLU[ Z`Z[LTZ VU ZOPWZ� HUK
PU THU` PUK\Z[YPHS HWWSPJH[PVUZ� ;OL THPU
TV[P]H[PVU OLYL PZ [V H]VPK [OL \ZL VM TLY�
J\Y` HUK YLWSHJL MYHNPSL NSHZZ HYJOLZ ^P[O
YVI\Z[ ZVSPK Z[H[L ZLTPJVUK\J[VYZ� (UK HZ
[OL SPML[PTL VM [OLZL YLHJ[VYZ JHU IL \W [V
�� `LHYZ� PU[LSSPNLU[ YL[YVÄ[ ZVS\[PVUZ JHU
IL KL]LSVWLK PU [OL TLHU[PTL [V LHZPS` \W�
NYHKL [OL Z`Z[LT ^P[O [OL SH[LZ[ NLULYH[PVU
VM <=* 3,+Z K\YPUN YLJ\YYPUN THPU[LUHUJL�

(U L_HTWSL VM ^H[LY MH\JL[ �7V<� KPZPUMLJ�
[PVU PZ ZOV^U PU )LJXUH �� ;OL KL]PJL PZ
TV\U[LK KPYLJ[S` H[ [OL V\[SL[ VM [OL ^H[LY
MH\JL[� 0[ PZ LX\PWWLK ^P[O VUL 3,+ ^P[O
���T> �[`WPJHS� VW[PJHS WV^LY� >H[LY ÅV^
YH[LZ VM ��� [V � 3�TPU ^LYL [LZ[LK ^P[O [OPZ
KL]PJL� HJOPL]PUN H RPSS YH[L HNHPUZ[ ,� JVSP %
VM   �   ��

$LU 'LVLQIHFWLRQ

(Z HPYIVYUL ]PYPVUZ WSH` H KVTPUHU[ YVSL PU
[OL YHWPK ZWYLHK VM [OL *6=0+�� ]PY\Z HUK
HSS P[Z T\[H[PVUZ� HPY KPZPUMLJ[PVU \ZPUN <=*
SPNO[ OHZ H ZPNUPÄJHU[ PTWHJ[ PU WYL]LU[PUN
[YHUZTPZZPVU� 5L^ SLNPZSH[PVU PZ HSYLHK`
LUJV\YHNPUN ZJOVVSZ [V PUZ[HSS HPY KPZPUMLJ�
[PVU Z`Z[LTZ PU JSHZZYVVTZ� 6YNHUPaH[PVUZ
HYL \ZPUN [OPZ [LJOUVSVN` [V THRL VMÄJLZ H
ZHML WSHJL MVY [OLPY LTWSV`LLZ� (UK W\I�
SPJ [YHUZWVY[H[PVU VWLYH[VYZ HYL SVVRPUN
H[ UL^ ^H`Z [V VMMLY H ZHMLY [YH]LSSPUN L_�
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WLYPLUJL [V JVTT\[LYZ� (PY KPZPUMLJ[PVU
KL]PJLZ HSYLHK` JVTL PU THU` MVYTZ� MVY
L_HTWSL TVIPSL \UP[Z� HPY [YVMMLYZ� HPY K\J[Z�
HUK \WWLY HPY KPZPUMLJ[PVU ZVS\[PVUZ� >P[O
<=* 3,+Z� UL �̂ PUUV]H[P]L ZVS\[PVUZ MVY
JSLHU HUK OLHS[O` HPY HYL WVZZPISL� MYVT
YL[YVÄ[[PUN VM L_PZ[PUN Z`Z[LTZ [V KL]LSVW�
TLU[ VM JVTWSL[LS` UL^ HWWSPJH[PVUZ�

-PN\YL �! ;LZ[PUN VM H ����� 374 HPY KPZPUMLJ[VY
H[ [OL .\HUN AOV\ 0UZ[P[\[L VM 4PJYVIPVSVN �̀
HJOPL]PUN H   � �� ZPUNSL WHZZ RPSS YH[L HNHPUZ[
HLYVZVSPaLK Z[HWO H\YL\Z�

;OL ¸ZPUNSL WHZZ RPSS YH[L¹� PU V[OLY ^VYKZ
[OL HTV\U[ VY WLYJLU[HNL VM ]PY\Z [OH[ ^PSS
IL RPSSLK PU VUL WHZZ [OYV\NO H KPZPUMLJ[PVU
KL]PJL OHZ HS^H`Z ILLU JVUZPKLYLK H RL`
WHYHTL[LY� >P[O 3,+Z� PUJYLHZPUN [OL HPY
ÅV^ YH[L VM H KL]PJL THRLZ P[ L]LU TVYL
LMÄJPLU[� (UK [OPZ JHU IL KVUL X\PJRS` HUK
JVZ[�LMMLJ[P]LS �̀ 3,+ Z`Z[LTZ OH]L ILLU
KL]LSVWLK [OH[ JHU KPZPUMLJ[ HU HPY ÅV^
VM ������ SP[LYZ WLY TPU\[L HUK HJOPL]L
H   � �� RPSS YH[L PU H ZPUNSL WHZZ HNHPUZ[
HLYVZVSPaLK :[HWO`SVJVJJ\Z H\YL\Z� ;OPZ PZ
^P[O Q\Z[ VUL ���3,+ TVK\SL ^P[O ���> VM
VW[PJHS WV^LY�

6XUIDFH 'LVLQIHFWLRQ

:\YMHJL KPZPUMLJ[PVU PZ H ZPTWSL ^H` [V KPZ�
PUMLJ[ VIQLJ[Z HUK Z\YMHJLZ [OH[ ULLK [V
IL RLW[ MYLL VM ]PY\ZLZ� IHJ[LYPH� VY TVSK�
;OPZ JHU IL \ZLM\S PU OVZWP[HSZ� MVY TLKPJHS
LX\PWTLU[� PU MVYLUZPJZ� HUK ^OLYL VIQLJ[Z
HYL YLN\SHYS` [V\JOLK I` KPMMLYLU[ WLYZVUZ�
MVY L_HTWSL KVVY OHUKSLZ� OHUKYHPSZ� (;4Z�
YLZ[H\YHU[ TLU\Z� L[J� ([ [OL ZHTL [PTL�
Z`Z[LT KLZPNULYZ T\Z[ [HRL JHYL OLYL [V
LUZ\YL ZHML[` ILJH\ZL [OPZ PZ ^OLYL \ZLYZ
MHJL [OL OPNOLZ[ YPZR VM L_WVZ\YL [V <=*
YHKPH[PVU� )LJXUH � ZOV^Z H KPZPUMLJ[PVU
JOHTILY MVY THZRZ ^P[O H MV\Y�3,+ TVK�
\SL ����> VM VW[PJHS WV^LY� [OH[ HJOPL]LZ
H   �   �� RPSS YH[L HNHPUZ[ :(9:�*V=���

-PN\YL �! +PZPUMLJ[PVU JOHTILY MVY THZRZ�

)RRG 'LVLQIHFWLRQ

(S[OV\NO P[ PZ LZZLU[PHSS` H JVTIPUH[PVU VM
^H[LY HUK Z\YMHJL KPZPUMLJ[PVU� MVVK KPZ�
PUMLJ[PVU PZ ^VY[O TLU[PVUPUN ZLWHYH[LS �̀
HZ MVVK SVZZ K\L [V IHJ[LYPH VY M\UN\Z JHU
IL JY\JPHS� 0U HKKP[PVU� MVVK WVPZVUPUN PZ
H ^LSS�RUV^U YPZR MVY LUK \ZLYZ� HZ ^L
OLHY PUJYLHZPUNS` ZV HIV\[ YLJHSSLK ZHSHK�
]LNL[HISLZ HUK TLH[ HM[LY [YLH[TLU[ ^P[O
\UZHML HUK JVU[HTPUH[LK ^H[LY PU [OL WYV�
JLZZ�

-YVT ZLLKZ� [V WSHU[Z� [V MY\P[ HUK ]LNL[H�
ISLZ� HZ ^LSS HZ PU SP]LZ[VJR IYLLKPUN� <=*
3,+Z JHU IL \ZLK PU THU` HWWSPJH[PVUZ�
;OL` JHU HSZV IL W\[ [V NVVK \ZL PU KPZPU�
MLJ[PUN MHYTZ� NYLLUOV\ZLZ� ]LY[PJHS MHYTZ�
MVVK WYVJLZZPUN MHJ[VYPLZ� HUK RP[JOLUZ�
HZ ^LSS HZ PU MVVK [YHUZWVY[� Z[VYHNL� HUK
YL[HPS�

5V[ VUS` KV [OL` OLSW [V WYL]LU[ MVVK
^HZ[L� <=* 3,+Z JHU HSZV ZPNUPÄJHU[S`
YLK\JL [OL \ZL VM WLZ[PJPKLZ� JOLTPJHSZ�
HUK HU[PIPV[PJZ PU [OL MHYTPUN PUK\Z[Y �̀

¸>L HYL WYV\K HUK NSHK H[ [OL
ZHTL [PTL [OH[ V\Y <=* 3,+Z
HYL [OL JYP[PJHS I\PSKPUN ISVJRZ
MVY Z\JO [PTLS` HWWSPJH[PVUZ [V
WYV]PKL JSLHU HUK ZHML HPY MVY
OLHS[OJHYL ^VYRLYZ� WH[PLU[Z�
VWLYH[VYZ VM YLZ[H\YHU[Z� YL�
[HPS Z[VYLZ� VMÄJL I\PSKPUNZ�
H\[VTV[P]L HUK W\ISPJ [YHUZ�
WVY[H[PVU�¹

+9� 305. A/6<� *,6 6- )63)

6XPPDU\

;OL *6=0+�� WHUKLTPJ PZ KLTHUKPUN \Y�
NLU[S` MVY UL �̂ PUUV]H[P]L ZVS\[PVUZ [V THRL
[OL ^VYSK H ZHMLY HUK OLHS[OPLY WSHJL� <=*
3,+Z TH` ULLK M\Y[OLY PUUV]H[PVU ILMVYL
[OL` JHU M\SS` YLWSHJL JVU]LU[PVUHS <=*
SPNO[ ZV\YJLZ� OV^L]LY� [OL` HYL HSYLHK`
VU [OL YPNO[ YVHK [V HJOPL]PUN H Z\JJLZZ
Z[VY` ZPTPSHY [V [OH[ VM ]PZPISL 3,+Z� 5V[
VUS` HYL [OL` LU]PYVUTLU[HSS` MYPLUKS �̀ <=*
3,+Z HSZV LUHISL UL^ KLZPNUZ [OHURZ [V
[OLPY JVTWHJ[ KPTLUZPVUZ� ;OL SLZZVUZ
SLHYULK MYVT [OL SHZ[ [^V KLJHKLZ HUK YL�
JLU[ [LJOUPJHS IYLHR[OYV\NOZ PU [OL ÄLSK
VM <=* 3,+Z ZOV^ [OH[ [OL` OH]L [OL WV�
[LU[PHS [V Z\YWHZZ [OL WLYMVYTHUJL VM TLY�

J\Y` SHTWZ PU [OL UL_[ Ä]L [V [LU `LHYZ�
:VTL OPNO >7, <=* 3,+Z MYVT L_PZ[�
PUN Z\WWSPLYZ LUHISL HSYLHK` [VKH` H TVYL
LMÄJPLU[ KPZPUMLJ[PVU PU HPY W\YPÄLYZ K\L [V
[OLPY ZPNUPÄJHU[ OPNOLY Z\YMHJL IYPNO[ULZZ
�L[LUK\L�� >OH[»Z TVYL� HZ [OL L]VS\[PVU
VM <=* 3,+Z JVU[PU\LZ� UL^ HWWSPJH[PVUZ
HYL ZL[ [V LTLYNL [VV� 0[»Z [PTL [V QVPU [OL
PU]PZPISL SPNO[ YL]VS\[PVU� "

$XWKRU� 3DXO %/$1&
7H\S )SHUJ QVPULK )VSI� 0UJ PU 1\S` ����
HZ :HSLZ +PYLJ[VY MVY ,\YVWL� 7HZZPVUH[L
HIV\[ 3,+ SPNO[PUN HUK J\Z[VTLY Z\J�
JLZZ� 7H\S OHZ WYV]LU L_WLYPLUJL PU [OL
PUK\Z[Y` ^P[O THQVY SPNO[PUN JVTWHUPLZ
Z\JO HZ 7OPSPWZ 3PNO[PUN� 6ZYHT� HUK :HT�
Z\UN� /L OHZ I\PS[ H ZVS\[PVU HUK ZLY]PJL�
VYPLU[LK TPUKZL[ PU H ]HYPL[` VM YVSLZ PU�
JS\KPUN (WWSPJH[PVU ,UNPULLYPUN� )\ZPULZZ
+L]LSVWTLU[� HUK 7YVK\J[ 4HUHNLTLU[�
HUK KLLWLULK OPZ L_WLY[PZL PU +PZ[YPI\[PVU
HUK 4HUHNLTLU[ H[ (YYV^ ,SLJ[YVUPJZ�
7H\S ^HZ H^HYKLK H 4HZ[LY VM :JPLUJL PU
���� MYVT ,:0,( PU 7HYPZ� HU LUNPULLYPUN
ZJOVVS ZWLJPHSPaLK PU PUMVYTH[PVU� [LJO�
UVSVN` HUK LSLJ[YVUPJZ� /L PZ �� `LHYZ
VSK HUK SP]LZ ULHY 4\UPJO� .LYTHU �̀
mailto:p.blanc@bolb.co

%ROE� ,QF� ^HZ MV\UKLK PU ���� HUK PZ
IHZLK PU 3P]LYTVYL� *HSPMVYUPH� )VSI� 0UJ�
OHZ KL]LSVWLK HUK WH[LU[LK IYLHR[OYV\NO
<=* 3,+ [LJOUVSVNPLZ [V LUHISL ºUL]LY
ILMVYL WVZZPISL» KPZPUMLJ[PVU Z`Z[LTZ MVY
HPY� ^H[LY� Z\YMHJLZ� HUK MVVK [V ZJHSL VU
H NSVIHS IHZPZ [V ILULÄ[ O\THU OLHS[O
HUK PUJYLHZL WYVK\J[P]P[` PU RL` ]LY[PJHSZ
^P[O [OL VIQLJ[P]L [V WYLZLY]L ]HS\HISL YL�
ZV\YJLZ�

5HIHUHQFHV

B�D https://bolb.co/

mailto:p.blanc@bolb.co
https://bolb.co/
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6XUIDFH DQG PDWHULDO VWHULOL]DWLRQ E\
XVLQJ 89 OLJKW DV DQ LQWHQVLYH VRXUFH
WR QHXWUDOL]H PDQ\ GLIIHUHQW EDFWH�
ULD DQG YLUXVHV KDV EHFRPH PRUH DQG
PRUH YLVLEOH WR WKH SXEOLF RYHU WKH SDVW
IHZ \HDUV� ,Q PDQ\ DSSOLFDWLRQV� WKUHH
GLPHQVLRQDO SDUWV DUH GLVLQIHFWHG E\
XVLQJ 89 OLJKW VRXUFHV� VXFK DV ���QP
DQG ���QP /('V ODPSV� LQ FRPELQD�
WLRQ ZLWK UH¿HFWRU PDWHULDO WR IXOO\ LO�
OXPLQDWH DOO VXUIDFHV RI WKH SDUWV� 7KH
UH¿HFWRU PDWHULDO� EDVHG RQ IRUPDEOH
DOXPLQXP VKHHWV� HI¾FLHQWO\ UH¿HFWV
DQG GLUHFWV WKH 89 SKRWRQV WR DOO H[�
SRVHG VXUIDFHV� 7KLV DUWLFOH H[SODLQV
WKH QHHG IRU HI¾FLHQF\ DQG ORQJHYLW\
IRU UH¿HFWRUV LQ 89 VWHULOL]DWLRQ VROX�
WLRQV DQG WKH SURFHVV RI GXUDELOLW\ HQ�
KDQFHPHQW IRU UH¿HFWRU SHUIRUPDQFH�

;OPZ ^VYSK PZ J\YYLU[S` \UKLYNVPUN KYHZ[PJ
JOHUNLZ K\L [V [OL JVYVUH]PY\Z WHUKLTPJ�
(SZV� [LJOUVSVNPJHS HK]HUJLZ HYL ILPUN
YLHSPaLK TVYL HUK TVYL X\PJRS �̀ [V RLLW
\W ^P[O [OL O\NL KHPS` JOHSSLUNLZ ILPUN
MHJLK HJYVZZ [OL NSVIL� <= SPNO[ HWWSPJH�
[PVUZ� MVY H SVUN [PTL THPUS` RUV^U VUS`
PU [OL ÄLSK VM Z\U [HUUPUN� YHKPH[PVU J\YPUN
VM PURZ HUK SHJX\LYZ VY TLKPJHS HWWSPJH�
[PVUZ� HYL UV^ ILJVTPUN WVW\SHY PU [OL
ÄLSK VM KPZPUMLJ[PVU� <= Z[LYPSPaH[PVU PZ PU MHJ[
VUL VM [OL TVZ[ LMMLJ[P]L� YLSPHISL HUK LU�
]PYVUTLU[HSS` MYPLUKS` ^H`Z [V KPZPUMLJ[ HPY�
^H[LY� Z\YMHJLZ HUK [OYLL�KPTLUZPVUHS VI�
QLJ[Z ^P[OV\[ \ZPUN HNNYLZZP]L� UVU�OLHS[O`
JOLTPJHSZ VY OPNO [LTWLYH[\YLZ�

/V^L]LY� [OL LMMLJ[P]LULZZ VM KPZPUMLJ[PVU
ZVS\[PVUZ KLWLUKZ VU H ]LY` OPNO KLNYLL
VM KPZZLTPUH[PVU HZ ^LSS HZ VU LMÄJPLUJ`
HUK K\YHIPSP[ �̀ 0M <= Z[LYPSPaH[PVU LX\PWTLU[
THU\MHJ[\YLYZ HYL [V Z[H` HOLHK VM [OL
NHTL� [OLU P[ PZ PTWVY[HU[ [OH[ [OL` JYLH[L
ZVS\[PVUZ [OH[ HYL IV[O JVZ[�LMMLJ[P]L HUK
VW[PTPaLK MVY KPMMLYLU[ HWWSPJH[PVUZ�

<= KPZPUMLJ[PVU YLX\PYLZ SPNO[ ZV\YJLZ ^OPJO
HYL OPNOS` LMMLJ[P]L H[ ^H]LSLUN[OZ IL[^LLU
��� UT HUK ��� UT� ;OPZ PZ ILJH\ZL <=�*
YHKPH[PVU� ^OPJO PZ LTP[[LK IL[^LLU ��� UT

HUK ��� UT� ZOV^Z Z[YVUN NLYTPJPKPHS LM�
MLJ[Z ^P[OPU [OLZL YHUNLZ� 4PJYVVYNHUPZTZ
Z\JO HZ ]PY\ZLZ� IHJ[LYPH� `LHZ[Z HUK M\UNP
HYL YLUKLYLK OHYTSLZZ PU ZLJVUKZ I` Z\P[�
HISL <= YHKPH[PVU� ;OL TLJOHUPZT PZ� [OH[
<= WOV[VUZ HYL HIZVYILK I` JOLTPJHS
IVUKZ ^P[OPU [OL +5(�95( HUK KLZ[YV`
[OLPY +5(�95( Z[Y\J[\YL WLYTHULU[S �̀ (Z
H YLZ\S[� YLWSPJH[PVU VM [OL TPJYVVYNHUPZT
PZ UV[ WVZZPISL HU` TVYL� -\Y[OLYTVYL� TP�
JYVVYNHUPZTZ JHUUV[ KL]LSVW YLZPZ[HUJL [V
<= YHKPH[PVU�

;VKH`»Z ^PKL H]HPSHIPSP[` VM <= 3,+Z HS�
SV^Z KLZPNULYZ [V [HRL HK]HU[HNL VM [OL M\SS
YHUNL VM WVZZPIPSP[PLZ MVY <= Z[LYPSPaH[PVU ZV�
S\[PVUZ� ;OL OPNO WV^LY LMÄJPLUJ` VM 3,+»Z�
PU JVTIPUH[PVU ^P[O [OLPY MHZ[ VU�VMM Z^P[JO�
PUN JHWHIPSP[PLZ� [OL VaVUL�MYLL UH[\YL VM
<= SPNO[ NLULYH[PVU MVY ^H]LSLUN[OZ NYLH[LY
[OHU ��� UT HUK [OL ILHT ZOHWPUN WV[LU�
[PHS VM YLÅLJ[VYZ �)LJXUH �� HSSV^Z MVY THU`
VW[PTPaLK KLZPNUZ [V IL KL]LSVWLK� /V^�
L]LY� [OL SPUPUN VM [OL KPZPUMLJ[PVU JOHTILYZ
PZ JY\JPHS MVY [OLPY V]LYHSS LMÄJPLUJ �̀ ILJH\ZL
UV[ L]LY` <= WOV[VU KPYLJ[S` OP[Z [OL KL�
ZPYLK [HYNL[� >P[O JVZ[ LMÄJPLU[ <= SPNO[
YLÅLJ[VYZ LUVYTV\Z WVZZPIPSP[PLZ HYL VMMLYLK
[V PUJYLHZL [OL V]LYHSS LMÄJPLUJ` VM KPZPU�
MLJ[PVU VM Z\YMHJLZ HUK [OYLL�KPTLUZPVUHS
VIQLJ[Z�

-PN\YL �! )LHT ZOHWPUN ^P[O YLÅLJ[VY �SLM[� HUK
<= YLÅLJ[VYZ MVY JOHTILY ^HSSZ �YPNO[��

;YHKP[PVUHS <= TLYJ\Y` SHTWZ LTP[ SPNO[ PU
HSS YVVT KPYLJ[PVUZ HUK [OLYLMVYL ULLK YL�
ÅLJ[VYZ MVY ILHT ZOHWPUN [V KPYLJ[ [OL SPNO[
[V [OL VIQLJ[Z� ;OL HK]HU[HNL VM 3,+»Z PZ
[OH[ [OL` OH]L H OPNOS` KPYLJ[PVUHS SPNO[ V\[�
W\[� /V^L]LY� HSS [OL <= SPNO[ [OH[ TPZZLZ

[OL [HYNL[LK VIQLJ[ PU H KPZPUMLJ[PVU JOHT�
ILY �)LJXUH �� ZOV\SK IL LMÄJPLU[S` YLÅLJ[LK
I` [OL JOHTILY ^HSSZ� [V M\Y[OLY KPZPUMLJ[
[OL P[LT»Z VWWVZP[L ZPKL HUK PUJYLHZL [OL
[V[HS KPZPUMLJ[PVU LMÄJPLUJ` MVY HSS Z\YMHJL
HYLHZ VM [OL [OYLL�KPTLUZPVUHS VIQLJ[Z�

4L[HS YLÅLJ[VYZ HYL [OL ILZ[ TH[LYPHS MVY
\ZL [V PUJYLHZL [OL SPML[PTL VM JOHTILY
^HSSZ� ;OPZ PZ ILJH\ZL [OL TVZ[ JVZ[ ZLUZP�
[P]L WVS`TLY Z\YMHJLZ HYL UV[ Z[HISL HNHPUZ[
PU[LUZP]L <= SPNO[� K\L [V [OLPY OPNO <= SPNO[
HIZVYW[PVU PU JVUULJ[PVU ^P[O [OL IYLHR�
PUN VM JOLTPJHS IVUKZ ^P[OPU [OL WVS`TLY
TVSLJ\SLZ�

>OLU \ZPUN H TL[HSSPJ YLÅLJ[VY� HS\TPU\T
ZOLL[ OHZ THU` HK]HU[HNLZ� (Z H JVU�
Z[Y\J[PVU LSLTLU[ P[ JYLH[LZ IV[O H YLÅLJ[VY
HUK JOHTILY ^HSS� 0[ PZ HSZV SPNO[^LPNO[�
JVZ[�LMMLJ[P]L� LHZ` [V MVYT HUK M\SS` YL�
J`JSHISL� ;OL TVZ[ PTWVY[HU[ MHJ[ PZ� [OH[
HS\TPU\T OHZ [OL OPNOLZ[ YLÅLJ[HUJL ]HS�
\LZ MVY <= ^H]LSLUN[O MVY HSS TL[HSZ� 0[Z
YLÅLJ[HUJL PZ� MVY L_HTWSL� \W [V � [PTLZ
OPNOLY [OHU [OH[ VM WVSPZOLK Z[HPUSLZZ Z[LLS�

/V^L]LY� HS\TPU\T Z\YMHJLZ ^P[OV\[ HU`
WYV[LJ[P]L JVH[PUN HYL ]LY` ZJYH[JO ZLUZP�
[P]L HUK JHU JVYYVKL LHZPS �̀ ;OPZ THRLZ [OL
TLJOHUPJHS JSLHUPUN VM [OLZL \UJVH[LK Z\Y�
MHJLZ PTWVZZPISL� HUK HUV[OLY HWWYVHJO PZ
ULLKLK [V L_WHUK [OL SPML[PTL VM [OL TH[L�
YPHS�

-VY V]LY �� `LHYZ� (SHUVK >�@ OHZ ILLU
KLKPJH[LK [V WYVK\JPUN SHYNL HYLH JVH[�
PUNZ MVY HS\TPU\T Z[YPW MVY SPNO[PUN YLÅLJ�
[VYZ �[OLZL HYL [OL ]PZPISL SPNO[ YLÅLJ[VYZ
\ZLK MVY VMÄJL� PUK\Z[YPHS� ZVSHY HUK 3,+
HWWSPJH[PVUZ� VU JVPS�[V�JVPS JVH[PUNZ SPULZ
�)LJXUH ��� ;OL WYVJLZZ OHZ ILLU ÄUL�
[\ULK V]LY [OL `LHYZ [V KLSP]LY OPNO X\HSP[`
SL]LSZ HUK JVZ[ JVTWL[P[P]L WYVK\J[PVU
JVZ[Z� JVTWHYLK [V IH[JO JVH[LYZ�

(SHUVK»Z UL^S` KLZPNULK 4096� <= WYVK�
\J[Z VMMLY ZL]LYHS ILULÄ[Z MVY <= SPNO[ YL�
ÅLJ[VYZ� +\YPUN [OL ÄYZ[ WYVK\J[PVU Z[HNL�
[OL HS\TPU\T Z\IZ[YH[L PZ HUVKPaLK [V



-PN\YL �! ,_HTWSLZ VM H YHUNL VM <= KPZPUMLJ[PVU JOHTILYZ�
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PUJYLHZL P[Z Z\YMHJL OHYKULZZ HUK Z\IZL�
X\LU[ ZJYH[JO YLZPZ[HUJL� ;OL WYVJLZZ HSZV
KLSP]LYZ JVYYVZPVU WYV[LJ[PVU� ;OPZ HUVKPaLK
HS\TPU\T PZ [OLU JVH[LK ^P[O H OPNO W\�
YP[` HS\TPU\T SH`LY [V LUZ\YL P[ PZ H OPNOS`
LMMLJ[P]L <= YLÅLJ[P]L TH[LYPHS HUK HU HK�
KP[PVUHS KPLSLJ[YPJ ZPSPJVU V_PKL SH`LY PZ HSZV
HKKLK� ;OPZ SH`LY WYV[LJ[Z [OL OPNO W\YP[`
HS\TPU\T� HUK P[ PZ PUJS\KLK HZ WHY[ VM HU
PU[LYMLYLUJL JVH[PUN Z`Z[LT MVY <= SPNO[
ZJH[[LYPUN� [V TH_PTPaL [OL YLÅLJ[P]P[` VM
ZWLJPÄJ ^H]LSLUN[O YHUNLZ�

)` ÄUL[\UPUN [OL [OPJRULZZ VM [OL KPLSLJ[YPJ
SH`LY� [OL TH_PT\T YLÅLJ[HUJL VM  �� JHU
IL HKQ\Z[LK MVY LP[OLY [OL <=�* VY MVY [OL
<=�(�) ^H]LSLUN[O YHUNL �)LJXUH ��� (U
HKKP[PVUHS HK]HU[HNL PZ [OH[ P[ HSZV TLHUZ
[OH[ <= YLÅLJ[HUJL PZ TH_PTPaLK MVY HSS
HUNSLZ VM PUJPKLUJL�

;OL KPZPUMLJ[PVU LMÄJPLUJ` VM H Z[LYPSPaH[PVU
JOHTILY PZ TH_PTPaLK I` \ZPUN [OL JVYYLJ[
JVTIPUH[PVU VM SPNO[ ZV\YJLZ HUK YLÅLJ[VY�
0[ PZ M\UKHTLU[HS [V JOVVZL [OL TH[LYPHS
^P[O OPNOLZ[ YLÅLJ[P]P[` PM T\S[PWSL YLÅLJ[PVUZ
VJJ\Y PUZPKL [OL JOHTILY� ;OPZ PZ [V TH_�
PTPaL [OL WV[LU[PHS VM <= WOV[VUZ OP[[PUN
[OL ÅH[ VY [OYLL�KPTLUZPVUHS VIQLJ[ ^OPJO PZ
ILPUN KPZPUMLJ[LK�

'XUDELOLW\

(Z KPZPUMLJ[PVU VM Z\YMHJLZ PZ HU PTWVY[HU[
[VWPJ K\L [V [OL JVYVUH]PY\Z WHUKLTPJ�
THU` UL^ THU\MHJ[\YLYZ HYL LU[LYPUN [OL
THYRL[ ^P[O KPMMLYLU[ <= SPNO[ ZV\YJLZ �3,+
[`WLZ HUK U\TILY VM 3,+Z� HUK JOHTILY
KLZPNUZ MVY [OLPY KPZPUMLJ[PVU HWWSPJH[PVUZ�
)\[ [OL` T\Z[ V]LYJVTL [OL ZHTL JOHS�
SLUNL! [OL K\YHIPSP[` VM [OL <= YLÅLJ[VY
TH[LYPHS� ;OPZ PZ ILJH\ZL [OL Z[HIPSP[` VM [OL
YLÅLJ[HUJL WYVWLY[PLZ PZ KPYLJ[S` JVUULJ[LK
^P[O [OL SPML[PTL VM [OL JVTWSL[L KL]PJL�

-VY H THU\MHJ[\YLY VM ÅH[ YLÅLJ[VY TH[L�
YPHS� P[ PZ UV[ WVZZPISL [V WYLKPJ[ [OL SPML[PTL
PU HSS [OL PUKP]PK\HS KLZPNUZ VM J\Z[VTLY
WYVK\J[Z� K\L [V [OL ILUKPUN� MVYTPUN VY
Z[HTWPUN [OL` TPNO[ \UKLYNV� /V^L]LY�
P[ PZ WVZZPISL [V \UKLYZ[HUK YLÅLJ[HUJL
JOHUNL HUK [OL MHPS\YL TLJOHUPZT VM YL�
ÅLJ[VY TH[LYPHSZ [OYV\NO PU[LUZP]L SHI [LZ[Z�
([ (SHUVK KL]LSVWTLU[ TH[LYPHS OHZ ILLU
L_WVZLK [V PU[LUZP]L <= YHKPH[PVU H[ LS�
L]H[LK [LTWLYH[\YLZ� +LNYHKH[PVU ^HZ
PKLU[PÄLK I` H ]PZPISL JVSV\Y JOHUNL VM [OL
Z\YMHJL HUK [OL YLÅLJ[HUJL SVZZ ^HZ JVU�
ÄYTLK I` TLHZ\YLTLU[ ^P[O HU <=�=0:
WOV[V ZWLJ[YVTL[LY MYVT 7LYRPU ,STLY
�)LJXUH ��� ;OL SVZZ PU YLÅLJ[HUJL ^HZ
TVYL [OHU ��� HUK P[ ^HZ JVUJS\KLK [OH[
[OPZ ^V\SK JVU[PU\L [V PUJYLHZL PM [OL [LZ[
[PTL ^LYL L_[LUKLK�



-PN\YL �! 9VSS�[V�YVSS JVH[PUN SPUL ^P[O PU�]HJ\\T KLWVZP[LK SHYNL HYLH JVH[PUNZ MVY OPNO X\HSP[` HUK
JVZ[�LMÄJPLU[ TL[HS YLÅLJ[VYZ�

-PN\YL �! 9LÅLJ[P]P[` VM 4096� <= WYVK\J[Z VW[PTPaLK MVY KPMMLYLU[ ^H]LSLUN[O YLNPVUZ�

-PN\YL �! 9LÅLJ[HUJL TLHZ\YLTLU[ VM KLNYHKLK ZHTWSLZ �SLM[� HUK WOV[VNYHWO` VM ]PZPISL JVSV\Y JOHUNL VM
KLNYHKLK ZHTWSLZ HM[LY [LZ[ �YPNO[��
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-\Y[OLY HUHS`ZPZ VM SH`LY [OPJRULZZLZ HUK
JVTWVZP[PVU ZOV^LK [OH[ [OL ZPSPJVU V_�
PKL SH`LY ^HZ \UJOHUNLK� /V^L]LY� [OL
OPNO W\YP[` HS\TPU\T VM [OL YLÅLJ[P]L SH`LY
^HZ WHY[PHSS` V_PKPaLK HUK OHK MVYTLK HU
PU[LYTP_ SH`LY VM V_PKPaLK HS\TPU\T H[ [OL
PU[LYMHJL [V [OL ZPSPJVU KPV_PKL SH`LY� ;OPZ
PU[LYTP_ SH`LY ^HZ HIZVYIPUN WHY[Z VM [OL
<= SPNO[� ^OPJO L_WSHPULK [OL SVZZ PU YL�
ÅLJ[HUJL� 0[ HSZV JVU[YPI\[LK [V [OL SPNO[
ZJH[[LYPUN VM [OL PU[LYMLYLUJL SH`LY Z`Z[LT�
HUK [OL PU[LYMLYLUJL JVUKP[PVU MVY TH_P�
T\T YLÅLJ[HUJL H[ ZWLJPÄJ ^H]LSLUN[OZ
UV SVUNLY L_PZ[LK�

;OPZ ZHTWSL HUHS`ZPZ ZOV^LK [OH[ [OL
KLNYHKH[PVU VM [OL YLÅLJ[VY TH[LYPHS ^HZ
PUÅ\LUJLK I` H TP_[\YL VM SPNO[ PU[LUZP[ �̀ [OL
^H]LSLUN[O VM [OL SPNO[ ZV\YJL� L_WVZ\YL
[PTL� [OL [LTWLYH[\YL VM [OL YLÅLJ[VY HUK
[OL NHZ H[TVZWOLYL ^P[O O\TPKP[` HUK V_P�
KPaPUN VY YLK\JPUN LSLTLU[Z VY JVTWV\UKZ
�L�N� 6¶ � 6/¶ � /�:� L[J��� 0[ HSZV YHPZLK
HU PTWVY[HU[ X\LZ[PVU! OV^ ^LYL [OL L_�
HTPULK KL]LSVWTLU[ ZHTWSLZ VYPNPUHSS`
WYVK\JLK HUK OV^ KPK [OPZ PTWHJ[ [OL WYV�
[LJ[P]L WYVWLY[PLZ VM [OL ZPSPJVU V_PKL SH`LY&

;OL KLWVZP[PVU VM [OL :P6� SH`LY ^HZ KVUL
I` OPNO�YH[L LSLJ[YVU ILHT L]HWVYH[PVU�
;OPZ PU]VS]LK [OL TLS[PUN HUK L]HWVYH[PVU
VM :P6� PU H ]HJ\\T HUK I` JVUKLUZH�
[PVU VM [OL TVSLJ\SLZ VU [OL Z\YMHJL VM [OL
ZHTWSL� +\L [V [OPZ JVUKLUZH[PVU WYV�
JLZZ� [OL Z[Y\J[\YL VM [OL SH`LYZ ZOV^LK
ZVTL JVS\TUHY NYV^[O� ^P[O H WVYV\Z
Z[Y\J[\YL� (SVUN ^P[O [OLZL KLMLJ[Z VY
JVS\TUHY IV\UKHYPLZ� ^H[LY� V_`NLU VY
V[OLY V_PKPaPUN TLKPH OHK KPMM\ZLK [V [OL
HS\TPU\T�:P6� PU[LYMHJL HUK MVYTLK H [OPU
PU[LYTP_ SH`LY H[ [OL HS\TPU\T PU[LYMHJL� 0M
[OL ZHTWSL ^LYL [V IL L_WVZLK [V M\Y[OLY
<= YHKPH[PVU� [OL V_PKH[PVU WYVJLZZ ^V\SK
JVU[PU\L PU[V [OL KLW[O VM [OL HS\TPU\T YL�
ÅLJ[P]L SH`LY� ZV [OH[ WHY[Z VM [OL HS\TPU\T
^V\SK IL M\Y[OLY [YHUZMVYTLK PU[V HU PU�
[LYTP_ SH`LY� THPUS` MVYTLK HZ HS\TPU\T
V_PKL�

;OPZ [YHUZMVYTH[PVU WYVJLZZ� ^OPJO ^V\SK
JVU[PU\L MYVT [OL PU[LYMHJL PU[V [OL HS\�
TPU\T SH`LY� ^V\SK KLWLUK VU [OL PU[LUZP[`
HUK LULYN` VM [OL <= SPNO[ HUK [OL [LTWLY�
H[\YL VM [OL YLÅLJ[VY� +PMM\ZPVU WYVJLZZLZ
HUK JOLTPJHS YLHJ[PVUZ JVYYLSH[L ^P[O [LT�
WLYH[\YL� ZV [OH[ HJJLSLYH[PVU VM [OL TH�
[LYPHS HNPUN PUJYLHZLZ PM [LTWLYH[\YL VM [OL
ZHTWSL YLÅLJ[VY TH[LYPHS PZ PUJYLHZLK� >P[O
[OPZ PU TPUK� I` PUJYLHZPUN [OL ZHTWSL [LT�
WLYH[\YL PU SHI [LZ[Z� [OL HNLPUN VM SH`LYZ
JHU IL HJJLSLYH[LK�

([WHQGLQJ 'XUDELOLW\

;OL WYV[LJ[P]L WYVWLY[PLZ VM [OL :P6� SH`LY
OH]L H Z[YVUN PUÅ\LUJL VU [OL K\YHIPSP[`
VM [OL HS\TPU\T»Z YLÅLJ[HUJL WYVWLY[PLZ�
4VYL WYLJPZLS �̀ [OL WVYVZP[ �̀ VY KLMLJ[
Z[Y\J[\YL� VM [OL WYV[LJ[P]L JVH[PUN JVY�
YLSH[LZ ^P[O JVYYVZPVU YLZPZ[HUJL�

)HZLK VU [OPZ JVUZPKLYH[PVU� [OL WYV[LJ�
[P]L :P6� SH`LY ZOV\SK [OLYLMVYL IL H ]LY`
KLUZL VY KLMLJ[�MYLL JVH[PUN� [V Z[VW VY
ZSV^ KV^U [OL HNLPUN YLHJ[PVU RPUL[PJZ�
;OPZ PZ WVZZPISL I` PU[YVK\JPUN HU HS[LY�
UH[P]L JVH[PUN TL[OVK� -VY Z[H[PVUHY` SHI
JVH[LYZ� KPMMLYLU[ KLWVZP[PVU TL[OVKZ L_PZ[�
/V^L]LY� MVY PUK\Z[YPHS SHYNL HYLH YVSS�[V�



-PN\YL �! ;LZ[ ZL[�\W MVY PU[LUZL <=�(�) YHKPH[PVU �SLM[� ^P[O ZHTWSL OLH[LY HUK PU[LUZL <=�* YHKPH[PVU �YPNO[��

-PN\YL �! 5V JOHUNL VM <= YLÅLJ[P]P[` HM[LY \W [V ���� OYZ [LZ[ [PTL MVY PU[LUZL <= YHKPH[PVU H[ ��� �*
ZHTWSL [LTWLYH[\YL�
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YVSS JVH[PUN SPULZ� [OL ILULÄ[Z VM OPNO YH[L�
LJVSVNPJHSS` MYPLUKS` HUK SV^ JVZ[ SPTP[Z [OL
ZLSLJ[PVU� >P[O WSHZTH LUOHUJLK JOLTPJHS
]HWV\Y KLWVZP[PVU �7,�*=+�� P[ PZ WVZZPISL
[V KLWVZP[ ]LY` KLUZL :P6� JVH[PUNZ I\[ Z[PSS
OH]L OPNO KLWVZP[PVU YH[LZ MVY JVZ[�LMMLJ[P]L
WYVK\J[PVU VM [OL YLÅLJ[VY TH[LYPHS� ;OL
LJVSVNPJHS \ZL VM ]LY` SP[[SL JOLTPZ[Y` HZ H
WYLJ\YZVY �H ML^ N�T��� PU JVTIPUH[PVU ^P[O
[OL HS\TPU\T PU [OL SH`LY� HZ ^LSS HZ [OL
Z\IZ[YH[L� WYV]PKLZ H YLÅLJ[VY [OH[ PZ M\SS`
YLJ`JSHISL� ;OPZ PZ ILJH\ZL P[ JVUZPZ[Z VM
>   ��� HS\TPU\T HUK ZPSPJVU� 0U HKKP�
[PVU� VUS` ]LY` SP[[SL JVUJLU[YH[PVUZ VM ^H[LY�
V_`NLU HUK JHYIVU KPV_PKL HYL WYVK\JLK
K\YPUN [OL JVH[PUN WYVJLZZ�

-VSSV^PUN KL[HPSLK [LZ[PUN HUK KL]LSVW�
TLU[� (SHUVK»Z 4096� <=�* HUK 4096�

<=�(�) OH]L ILLU WYVK\JLK I` \ZPUN 7,�
*=+ MVY [OL KLUZL :P6� SH`LY� ;OL` OH]L
KPZWSH`LK Z\WLYPVY WLYMVYTHUJL PU HSS JVT�
WHYPZVU [LZ[Z ^P[O [OVZL HS\TPU\T ZOLL[Z
[OH[ OH]L LSLJ[YVU ILHT L]HWVYH[LK :P6�

JVH[PUNZ� 0U MHJ[� [LZ[Z IHZLK VU JVUZ[HU[
[LTWLYH[\YLZ� JVUZ[HU[ O\TPKP[` HUK O\�
TPKP[` JVUKLUZH[PVU ^LYL ^P[OV\[ JOHUNL
PU [OL YLÅLJ[HUJL MVY H[ SLHZ[ ���� OV\YZ�

(Z ^L OH]L ZLLU� [OL HNLPUN VM ZHT�
WSLZ JHU IL HJJLSLYH[LK I` \ZPUN LSL�
]H[LK [LTWLYH[\YLZ V]LY�HUK�HIV]L [`WPJHS
HWWSPJH[PVU�ZWLJPÄJ VWLYH[PUN [LTWLYH�
[\YLZ� 0U OPNO PU[LUZP[` <= YHKPH[PVU [LZ[Z
�)LJXUH �� [OL 4096� <=�* ZHTWSL \U�
KLY^LU[ HU HKKP[PVUHS OLH[PUN Z[HNL [V
YHPZL P[Z [LTWLYH[\YL \W [V ��� �*� ^OPJO
PZ [`WPJHSS` ��¶��� �* OPNOLY [OHU VWLYH�
[PVU [LTWLYH[\YLZ VM [OL YLÅLJ[PUN JOHTILY
^HSSZ� ;OL <=�(�) PU[LUZP[ �̀ TLHZ\YLK H[
[OL ZHTWSL Z\YMHJL� ^HZ %��T>�JT�

HUK %�T>�JT� MVY <=�* PU[LUZP[ �̀ (M�
[LY ���� OV\YZ [LZ[ [PTL� [OL YLÅLJ[HUJL
JOHUNL PU [OL <=�(�) VY <=�* YHUNL ^HZ
ILSV^ �� �)LJXUH ��� )HZLK VU [OL LSL�
]H[LK [LZ[ [LTWLYH[\YL VM ��� �* HUK [OLYL�
MVYL HZZ\TPUN HU HJJLSLYH[PVU MHJ[VY VM ���
[OL SPML[PTL VM [OL YLÅLJ[VY TH[LYPHS JV\SK
IL L_[YHWVSH[LK [V TVYL [OHU �� [OV\�
ZHUK OV\YZ ILMVYL ZPNUPÄJHU[ JOHUNLZ PU
YLÅLJ[HUJL HYL L_WLJ[LK� 7YLKPJ[PVU VM SPML�
[PTL JHU IL KPMMLYLU[ OV^L]LY PU HS[LYUH[P]L
ZL[�\WZ� K\L [V [OL \USPTP[LK MYLLKVT VM
KLZPNU JVUÄN\YH[PVUZ HUK LU]PYVUTLU[HS
H[TVZWOLYL KPMMLYLUJLZ HSYLHK` TLU[PVULK�

0U H ^VYSK ^P[O THU` UL^ HWWSPJH[PVUZ PU
[OL ÄLSK VM Z\YMHJL HUK �+ VIQLJ[ KPZPUMLJ�
[PVU HUK PUJYLHZPUN 3,+ SPML[PTLZ� OPNOS`
YLÅLJ[P]L� SVUNLY SHZ[PUN TL[HSSPJ <= YLÅLJ�
[VYZ IHZLK VU HS\TPU\T HYL [OL ÄYZ[ JOVPJL
MVY THU\MHJ[\YLYZ ^HU[PUN [V KL]LSVW JVZ[�
LMMLJ[P]L WYVK\J[Z� 5L^ THYRL[Z� HZ ^LSS HZ
UL^ JVH[PUN [LJOUVSVNPLZ� NV OHUK PU OHUK
^OLU SVVRPUN [V SL]LYHNL [OL Z`ULYNPLZ VM
JVZ[ HUK TH_PT\T WLYMVYTHUJL�

$XWKRU� 7RELDV 7,7=� 'U�
+Y� ;VIPHZ ;P[a OHZ ILLU ^VYRPUN PU [OL
HYLH VM 9+ H[ (SHUVK MVY TVYL [OHU �� `LHYZ�
ILPUN YLZWVUZPISL MVY [OL HYLH VM SPNO[PUN�
LSLJ[YVUPJZ HUK ZVSHY HWWSPJH[PVUZ ^P[O H
Z[YVUN MVJ\Z VU TH[LYPHS ZJPLUJL� VW[PJZ�
JVH[PUNZ �7=+� SHJX\LY� HUVKPaPUN�� JVYYV�
ZPVU WYV[LJ[PVU HUK ZPT\SH[PVU MVY KPMMLYLU[
HWWSPJH[PVUZ� /L Z[\KPLK WO`ZPJZ H[ [OL
[LJOUPJHS \UP]LYZP[` PU 4\UPJO� .LYTHU �̀
HUK YLJLP]LK OPZ 7O�+� MVY ¸*VYYVZPVU YLZPZ�
[HUJL HUK MVYTHIPSP[` VM \S[YH�[OPU WSHZTH
WVS`TLY ÄSTZ VU NHS]HUPZLK Z[LLS¹ H[ [OL
4H_�7SHUJR�0UZ[P[\[ MVY 0YVU 9LZLHYJO PU
+�ZZLSKVYM� .LYTHU �̀

$ERXW $/$12'�
(SHUVK PZ H ZWLJPHSPZ[ PU [OL JYLH[PVU VM
M\UJ[PVUHS HUK KLJVYH[P]L Z\YMHJL JVH[PUNZ
VU ]HYPV\Z Z[YPW TL[HSZ� Z\JO HZ HS\TPU\T�
JVWWLY� Z[LLS HUK Z[HPUSLZZ Z[LLS� ;OL JVT�
WHU` JVTIPULZ ]HYPV\Z JVPS�[V�JVPS [LJO�
UVSVNPLZ! MYVT HUVKPaPUN [V 7=+ JVH[PUN
[V PUKP]PK\HSS` KL]LSVWLK SHJX\LY Z`Z[LTZ�
VMMLYPUN H M\SS YHUNL VM WYVJLZZ [LJOUVSVNPLZ
MYVT VUL ZPUNSL ZV\YJL�

(SHUVK WYVK\JLZ VU H SHYNL PUK\Z[YPHS ZJHSL
MVY H ^PKL ]HYPL[` VM ZLJ[VYZ� ;OLPY OPNO�
X\HSP[` WYVK\J[Z� ^OPJO HYL WYVK\JLK PU ,U�
ULWL[HS� .LYTHU �̀ HYL \ZLK PU[LYUH[PVUHSS`
PU [OL SPNO[PUN� ZVSHY� H\[VTV[P]L HUK LSLJ�
[YVUPJZ PUK\Z[YPLZ� 0U HKKP[PVU� [OL JVTWHU`
WYV]PKLZ Z\YMHJLZ MVY MHJHKLZ� JLPSPUNZ� M\Y�
UP[\YL SHTPUH[LZ HUK OV\ZLOVSK HWWSPHUJLZ�

&RQWDFW� 6WHSKHQ %RUUHOO
)< 3LHKLY ¶ ,SLJ[YVUPJZ� 3PNO[PUN
(3(56+ .TI/  *V� 2.
,�THPS! mailto:steve@alanod.com
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7YLZLUJL :LUZVYZ MVY >HYLOV\ZL
3PNO[PUN *VU[YVS ¶ 9HKHY ]Z 709
=PJ[VY =,9)6=:2@� *,6 VM 0U[LSHY
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1RZDGD\V� ZDUHKRXVHV DUH WKH PRVW
LQFRPH�JHQHUDWLQJ DQG KLJK�JURZWK
VHJPHQW RI WKH FRPPHUFLDO UHDO HV�
WDWH PDUNHW� :H KDYH D ORW RI H[SHUL�
HQFH LQ OLJKWLQJ V\VWHP DXWRPDWLRQ RI
YDULRXV�SXUSRVH EXLOGLQJV DQG FDQ VD\
WKDW ZDUHKRXVHV DUH HFRQRPLFDOO\� WKH
PRVW HIIHFWLYH DXWRPDWLRQ REMHFWV�

:VTL[PTLZ P[ PZ KPMÄJ\S[ [V ILSPL]L [OH[ [OL
PUZ[HSSH[PVU VM WYLZLUJL ZLUZVYZ JHU YLZ\S[
PU ��¶��� LULYN` ZH]PUNZ VM ^HYLOV\ZL
SPNO[PUN� I\[ [OPZ PZ LHZ` [V JHSJ\SH[L� -VY PU�
Z[HUJL� PU H �� OV\Y ^HYLOV\ZL ^P[O H MVYR�
SPM[ [OH[ JVTLZ PU[V H WHY[PJ\SHY ^HYLOV\ZL
HPZSL L]LY` ZL]LU TPU\[LZ HUK VWLYH[LZ
[OLYL MVY VUL TPU\[L� VUS` \ZLZ [OL SPNO[PUN
PU [OPZ HPZSL MVY [OYLL OV\YZ H KH` ��������
0[ JV\SK IL LP[OLY [\YULK VMM VY P[Z WV^LY
JV\SK OH]L HU H\[VTH[PJ ���[V����MVSK KL�
JYLHZL I` HWWS`PUN H KPTTPUN M\UJ[PVU�
K\YPUN [OL V[OLY �� OV\YZ�

0M `V\ Q\Z[ YLWSHJL NHZ KPZJOHYNL SHTWZ
^P[O 3,+ SHTWZ [V \WNYHKL [OL ^HYLOV\ZL
SPNO[PUN `V\ ^PSS NL[ H ZPNUPÄJHU[ LJVUVTPJ
PTWHJ[ [OH[ ^PSS IL ZJHSLK KV^U K\L [V
[OL YHPZPUN VM LSLJ[YPJP[` [HYPMMZ� 7LYTHULU[
VWLYH[PVU VM SHTWZ JH\ZLZ KLNYHKH[PVU VM
3,+Z K\L [V [OL OLH[� HUK PU ZL]LYHS `LHYZ
[OLPY Å\_ KLJYLHZLZ I` �� WLYJLU[ HUK
TVYL� HUK� [OLYLMVYL� VUL ZOV\SK IL YLHK`
[V YLWSHJL [OL SHTWZ�

<ZPUN [OL WYPUJPWSL VM ¸3PNO[ VU KLTHUK¹
IV[O YLK\JLZ LULYN` JVUZ\TW[PVU KYHTH[�
PJHSS` HUK PUJYLHZLZ SPML[PTL VM SHTWZ� ZPUJL
PU [OL JHZL VM TVKLYH[L [YHMÄJ PU[LUZP[` PU
HU HPZSL� 3,+ HYYH`Z VM [OL SHTWZ ^PSS UV[
OLH[ \W [V OPNO [LTWLYH[\YLZ HUK� [OLYL�
MVYL� UV KPZ[PUJ[ KLNYHKH[PVU ^PSS VJJ\Y�

:DUHKRXVH $SSOLFDWLRQ
)HDWXUHV RI 3DVVLYH
,QIUD�5HG 3UHVHQFH
6HQVRUV �3,5 6HQVRUV�

9LNHYKSLZZ VM [OL ^PKL \ZL VM 709 ZLU�
ZVYZ PU ^HYLOV\ZL SPNO[PUN JVU[YVS Z`Z[LTZ�
THU` L_WLY[Z� PUJS\KPUN [OPZ H\[OVY� [OPUR
[OH[ [OLZL ZLUZVYZ HYL PSS�Z\P[LK MVY ZVS]PUN
[OL WYVISLT >�@� >O`&

�� 6UL VM [OL JOPLM KPZHK]HU[HNLZ VM 709
ZLUZVYZ SPLZ PU [OL L_HJ[ TV[PVU KL�
[LJ[PVU WYPUJPWSL ¶ [OL ZLUZVYZ KV UV[
YLZWVUK [V TV[PVU HZ P[ PZ I\[ [V H [LT�

WLYH[\YL KPMMLYLUJL IL[^LLU H TV]PUN
VIQLJ[ HUK [OL LU]PYVUTLU[� ;OLYLMVYL�
PM HU LSLJ[YPJ MVYRSPM[ PZ JVSK HUK [OL VW�
LYH[VY»Z JVTWHY[TLU[ PZ JV]LYLK ^P[O
WVS`JHYIVUH[L VY [OL VWLYH[VY ^LHYZ
^HYT ^VYR JSV[OLZ� 709 ZLUZVYZ VM[LU
TPZZ Z\JO TV[PVU�

�� ;OL ZLJVUK KPZHK]HU[HNL PZ KPYLJ[S` YL�
SH[LK [V [OL ÄYZ[ VUL� 0M `V\Y ^HYLOV\ZL
PZ SVJH[LK PU H ^HYT VY OV[ YLNPVU� PU
Z\TTLY� ^OLU [OL HPY PUZPKL [OL ^HYL�
OV\ZL OLH[Z \W [V �� �* HUK HIV]L� [OL
ZLUZVYZ Z[VW KL[LJ[PUN TV[PVU ILJH\ZL
[OL YLX\PYLK [LTWLYH[\YL KPMMLYLUJL
IL[^LLU H O\THU ILPUN HUK [OL IHJR�
NYV\UK PZ UV[ [OLYL� 0U [OPZ JHZL� VUL
ZOV\SK [HRL PU[V JVUZPKLYH[PVU ^OLU
JHSJ\SH[PUN WYVQLJ[ WH`IHJR [OH[ [OL
SPNO[PUN ^PSS IL VU WLYTHULU[S` MVY [^V VY
[OYLL TVU[OZ K\YPUN [OL Z\TTLY PU [OL
MHJPSP[ �̀

�� +\YPUN PUZ[HSSH[PVU VM 709 ZLUZVYZ� VUL
ZOV\SK HSZV RLLW PU TPUK [OH[ MHSZL VW�
LYH[PVU ^PSS VJJ\Y PM ^HYT VY JVSK HPY
ÅV^Z MYVT HPY JVUKP[PVUPUN Z`Z[LTZ HYL
PU [OLPY ZLUZP[P]P[` HYLH�

�� 709 ZLUZVYZ HYL NVVK PU KL[LJ[PUN H
WLYZVU TV]PUN HJYVZZ [OLPY ILHTZ I\[
WLYMVYT WVVYS` ^OLU [Y`PUN [V KL[LJ[
H WLYZVU TV]PUN HSVUN [OL ILHTZ� P�L�
PU [OL KPYLJ[PVU VM TV[PVU [V^HYKZ VY
MYVT H ZLUZVY� <UMVY[\UH[LS �̀ [OPZ PZ [OL
^H` H WLYZVU TV]LZ PU H ^HYLOV\ZL
HPZSL� 0U [OPZ JHZL� P[ PZ WSH\ZPISL [V HZ�
Z\TL H YLK\J[PVU VM [OL ZLUZP[P]P[` aVUL
ZWLJPÄLK PU HU HK VY PU H KH[HZOLL[� I`
H[ SLHZ[ ���� :VTL THU\MHJ[\YLYZ VM
709 ZLUZVYZ NP]L [OPZ PUMVYTH[PVU PU [OLPY
WYVK\J[ KH[HZOLL[Z�

�� 709 ZLUZVYZ HYL VW[PJHS ZLUZVYZ� 0U
MYLLaPUN ^HYLOV\ZLZ� [OLPY MVJ\ZPUN
SLUZLZ ILJVTL JV]LYLK ^P[O MYVZ[ HUK
[OL ZLUZVYZ Z[VW KL[LJ[PUN TV]LTLU[

�� :PUJL 709 ZLUZVYZ HYL ILHT ZLUZVYZ�
PM [OL` HYL PUZ[HSSLK OPNO \W� [OL` JHU
VUS` KL[LJ[ TV[PVU PU JLY[HPU WVPU[Z VM
[OLPY ZLUZP[P]P[` aVUL HUK [OL KPZ[HUJL
IL[^LLU [OLZL WVPU[Z JHU IL ZL]LYHS
TL[LYZ� JYLH[PUN THU` ¸KLHK aVULZ¹�

�� 709 ZLUZVYZ JHU VUS` M\SS` VWLYH[L PM PU�
Z[HSSLK H[ \W [V ��T� ^OPSL [VKH` =5(



-PN\YL �! ,MMLJ[Z VM [YHMÄJ PU[LUZP[` PU H ^HYLOV\ZL VU LMÄJPLUJ` VM [OL SPNO[PUN Z`Z[LT H\[VTH[PVU �HJ[\HS
[YHMÄJ TLHZ\YLTLU[ YLZ\S[Z PU H ^HYLOV\ZL VM H SHYNL KHPY` JVTWHU`��

-PN\YL �! :LUZP[P]P[` HYLHZ VM 709 ZLUZVYZ PU [OL ILNPUUPUN HUK PU [OL LUK VM [OL ^HYLOV\ZL HPZSL �OPNOSPNO[LK
PU YLK� HUK H ZLUZP[P]P[` HYLH VM H YHKHY ZLUZVY �OPNOSPNO[LK PU NYLLU��

-PN\YL �! ;OL ZLUZP[P]P[` HYLH VM [OL YHKHY PUZ[HSSLK VU [OL JLPSPUN VM [OL ^HYLOV\ZL H[ H OLPNO[ MYVT ��T [V
��T�
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^HYLOV\ZLZ ^OPJO JHU IL \W [V ��T
OPNO HYL ILJVTPUN TVYL WVW\SHY� :\JO
^HYLOV\ZLZ WYV]PKL [OL TH_PT\T LM�
ÄJPLUJ` VM [OL ^HYLOV\ZL PUULY ZWHJL�
;OPZ PZ LZWLJPHSS` [Y\L MVY WSHJLZ ^OLYL
YLHS LZ[H[L PZ L_WLUZP]L�

4HU` YLHKLYZ TH` HZR ^O` 709 ZLUZVYZ
HYL Z[PSS ILPUN PUZ[HSSLK PU ^HYLOV\ZLZ PM [OL`
OH]L ZV THU` KPZHK]HU[HNLZ� 0[»Z ILJH\ZL
[OLYL PZ UV HS[LYUH[P]L� 4VYL ZWLJPÄJHSS �̀
[OLYL ^HZ UV HS[LYUH[P]L� (U HS[LYUH[P]L [OH[
PZ H]HPSHISL UV^ ^PSS IL KPZJ\ZZLK SH[LY PU
[OPZ HY[PJSL�

:KDW GR 3,5�6HQVRU
0DQXIDFWXUHUV DQG
,QVWDOOHUV 5HFRPPHQG
WR (OLPLQDWH WKH $ERYH
'LVDGYDQWDJHV"

9LJLU[S �̀ [V YLK\JL [OL JVZ[ VM [OL H\[VTH�
[PVU Z`Z[LT� KLZPNULYZ HUK PUZ[HSSLYZ OH]L
WYVWVZLK H ZJOLTL ^P[O [^V 709 ZLUZVYZ
PU LHJO ^HYLOV\ZL HPZSL� YLNHYKSLZZ VM P[Z
SLUN[O ¶ H[ IV[O LUKZ�

/V^ KVLZ [OPZ Z`Z[LT ^VYR HUK OV^ WYVM�
P[HISL PZ P[ MVY [OL V^ULY VM [OL ^HYLOV\ZL&

6UL VM [OL ZLUZVYZ KL[LJ[Z [OL LU[Y` VM
[OL SVHKLY PU[V [OL HPZSL� +\L [V [OL SHYNL
ZO\[KV^U KLSH` VM HIV\[ �� TPU\[LZ ZL[
I` [OL PUZ[HSSLY� [OL SPNO[PUN Z`Z[LT PU [OL
HPZSL PZ LUZ\YLK ^OPSL [OL SVHKLY PZ V\[ZPKL
[OL ZLUZP[P]P[` aVUL VM [OL 709 ZLUZVYZ�
-VY L_HTWSL� P[ ^VYRZ PU [OL JLU[LY VM [OL
HPZSL� (M[LY JVTWSL[PUN HSS [OL VWLYH[PVUZ�
[OL SVHKLY SLH]LZ [OL HPZSL� JH\ZPUN VUL VM
[OL 709 ZLUZVYZ [V YL�HJ[P]H[L� ;O\Z� [OL
���TPU\[L [PTLY MVY [\YUPUN VMM [OL SPNO[PUN
Z[HY[Z HNHPU�

0U V[OLY ^VYKZ� [OLYL PZ UVIVK` PU [OL
HPZSL I\[ [OL SPNO[PUN PZ Z[PSS VU MVY [OL UL_[
�� TPU\[LZ� 5V �̂ ^OLU [OL KLSH` [PTL VM
[OL 709 ZLUZVYZ PZ HIV\[ [V LUK HUK [OL
SPNO[PUN T\Z[ [\YU VMM� HUV[OLY MVYRSPM[ JVTLZ
PU [OL HPZSL HUK [OL J`JSL YLWLH[Z� 0U [OL
^HYLOV\ZLZ ^P[O PU[LUZL [YHMÄJ� Z\JO HZ PU
)LJXUH �� [OL SPNO[PUN PU Z\JO HU HPZSL ^PSS
OHYKS` L]LY IL VMM� 0[ TLHUZ [OH[ [OL J\Z�
[VTLY ZWLU[ OPZ TVUL` VU H\[VTH[PVU PU
]HPU�

:KDW DERXW WKH 5DGDU
6HQVRUV"
;OL WYPUJPWSL VM VWLYH[PVU VM H 2���� ZLU�
ZVY PZ IHZLK VU YHKPH[PVU PU[V [OL Z\YYV\UK�
PUN HYLH VM [OL LSLJ[YVTHNUL[PJ ÄLSK HUK

YLJVYKPUN P[Z JOHUNLZ JH\ZLK I` [OL YL�
ÅLJ[PVU VM VIQLJ[Z TV]PUN PU [OL ZLUZVY
ZLUZP[P]P[` aVUL� ;OL YHKPH[PVU WV^LY PZ VUS`
���T>� ZV [OL ZLUZVY OHZ UV OHYTM\S LM�
MLJ[Z VU O\THUZ�

;OL WHYHTL[LYZ VM [OL YHKHY ZLUZP[P]P[`
HYLH MVY [OL ^HYLOV\ZL HYL PKLHS MVY \ZL
PU WSHJLZ VM ZOLS]PUN Z[VYHNL VM NVVKZ ¶ [OL
ILHT HUNSL PZ ��� KLNYLLZ PU VUL WSHUL
HUK �� KLNYLLZ PU [OL V[OLY >�@�

7HY[PJ\SHY MLH[\YLZ VM [OL YHKHY ZLUZVY
�IHZLK VU [OL L_WLYPLUJL VM TVYL [OHU
�� WYVQLJ[Z PTWSLTLU[LK I` V\Y Z[HY[\W�!

� :LUZVY PUZ[HSSH[PVU OLPNO[ ¶ � [V �� TL�
[LYZ� ;OL ZLUZVY ^PSS HSZV ^VYR H[ H

OLPNO[ VM ��T� I\[ P[Z ZLUZP[P]P[` aVUL
^PSS IL YLK\JLK H SP[[SL"

� 5V KLHK aVULZ"
� -HPS�ZHML VWLYH[PVU PU HU` JSPTH[PJ JVU�
KP[PVUZ ¶ JOPSSLK HUK MYVaLU ^HYLOV\ZLZ�
^HYLOV\ZLZ ^P[O ZWLJPHS Z[VYHNL [LT�
WLYH[\YL�TVPZ[\YL JVUKP[PVUZ Z\JO HZ
IHUHUH YPWLUPUN JVVSLYZ� ]LNL[HISL HUK
MY\P[ Z[VYHNL JOHTILYZ� L[J�"

� 6UL YHKHY ZLUZVY JVU[YVSZ HU PU[LY�YHJR
HPZSL \W [V ��T SVUN �KL[LJ[PVU VM O\�
THUZ� HUK \W [V ���T SVUN �KL[LJ[PVU
VM ]LOPJSLZ�"

� 0M PUZ[HSSLK VU H ^HSS� [OL YHKHY ZLUZVY
KL[LJ[Z [OL WYLZLUJL VM H O\THU H[ H
KPZ[HUJL VM \W [V ��T ^P[OPU [OL HYLH
VM \W [V ����T� �WHYRPUN HYLHZ� PUK\Z�
[YPHS HUK T\UPJPWHS I\PSKPUNZ HUK HYLHZ�
:THY[ *P[` WYVQLJ[Z��



-PN\YL �! 6UL YHKHY ZLUZVY YLWSHJLZ � OPNO�IH` ZLUZVYZ I` [OL ^VYSK»Z ILZ[ THU\MHJ[\YLYZ�

-PN\YL �! ,MMLJ[Z VM [OL [\YUVMM KLSH` [PTL VU ZLUZVY LMÄJPLUJ �̀

&KDUDFWHULVWLFV 3,5 6HQVRUV .���� 5DGDU
4H_PT\T PUZ[HSSH[PVU OLPNO[ PU [OL

^HYLOV\ZLZ BTD
�� ���

3LUN[O VM [OL ZLUZP[P]P[` aVUL PU [OL
^HYLOV\ZL HPZSL BTD

�� ��

:LUZP[P]P[` aVUL BT�D ���¶��� ����
9LSH` V\[W\[ HUK ZTVV[O SPNO[
KPTTPUN V\[W\[ PU VUL ZLUZVY

5V @LZ

*HU IL TV\U[LK VU [OL ^HSS HUK VU
[OL JLPSPUN

5V� VUS` VU [OL JLPSPUN @LZ

*HU IL PU[LNYH[LK ^P[O ZLJ\YP[` HSHYT
Z`Z[LTZ� 07�JHTLYHZ� )4:�

(\[VTH[LK 7YVJLZZ *VU[YVS :`Z[LTZ

5V @LZ

6WLYH[PUN [LTWLYH[\YL ò�� ¶��� �* ò�� ¶��� �*
*HU VWLYH[L PU JVSK Z[VYHNLZ ò�� �* 5V @LZ

*HU Y\U KPYLJ[S` MYVT ZVSHY JLSSZ
�� = +*� ^P[OV\[ JVU]LY[LYZ

5V @LZ

,UJSVZ\YL WYV[LJ[PVU 07��� 07�� 07��� 07��
;OL WH`IHJR WLYPVK� PU `LHYZ �¶� �

;HISL �! 7HYHTL[LY JVTWHYPZVU IL[^LLU 709 :LUZVYZ HUK 2���� 9HKHY�
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-PN\YL �! ( ZLUZP[P]P[` aVUL VM [OL YHKHY ZLUZVY
^OLU ]LY[PJHSS` PUZ[HSSLK VU H ^HSS�

+LJK�ED\ 3,5 YV 5DGDU

3L[ \Z JVTWHYL [^V ^HYLOV\ZL ZVS\[PVUZ ¶
ZWLJPHS�W\YWVZL OPNO�IH` 709 ZLUZVYZ I`
[OL ILZ[ NSVIHS IYHUKZ HUK H 2���� 9HKHY
ZLUZVY

2QH 5DGDU 6HQVRU ,QVWHDG
RI )RXU 3,5 6HQVRUV

,_WLY[Z TPNO[ VIQLJ[ [OH[ [OL YHKHY ZLUZVY
[\YUZ VU SPNO[PUN PU [OL LU[PYL HPZSL H[ VUJL�
HUK [OL 709 ZLUZVY VUS` PU OHSM VY L]LU PU
VU X\HY[LY VM [OL HPZSL� ZV 709 ZLUZVYZ ZH]L
TVYL LULYN �̀ <UMVY[\UH[LS �̀ [OH[ PZ UV[ [OL
JHZL� 0U VYKLY MVY [OL Z[HMM [V IL HISL [V
^VYR JVTMVY[HIS` HUK UV[ OH]L [OL SPNO[
Z\KKLUS` [\YU VMM ^OLU H WLYZVU PZ PU H 709
ZLUZVY KLHK aVUL� P�L IL[^LLU [OL ILHTZ�
H SVUN [\YU�VMM KLSH` VM [OL SPNO[PUN PZ ZL[
MVY � [V �� TPU\[LZ� (Z ^L OH]L HSYLHK`
ZOV^U� [OPZ YLZ\S[Z PU H ^HZ[L VM LULYN �̀ 0[
PZ LUV\NO [V ZL[ [\YU�VMM KLSH` MVY VUS` ��
[V �� ZLJVUKZ MVY H YHKHY ZLUZVY� HZ P[ OHZ
H ]LY` OPNO ZLUZP[P]P[ �̀ -VY L_HTWSL� P[ JHU
KL[LJ[ [OL TV[PVU VM H WLYZVU»Z OHUK H[ H
KPZ[HUJL VM ��T�
,_HTWSL ¶ SPNO[PUN JVU[YVS PU H 4VZJV^
^HYLOV\ZL VM H SHYNL PU[LYUH[PVUHS IL]�
LYHNL JVTWHU �̀ 6UL YHKHY ZLUZVY ^HZ
PUZ[HSSLK PU LHJO HPZSL VM [OL ^HYLOV\ZL
^P[O H SLUN[O VM ��T H[ H OLPNO[ VM ��T�
;OL ZO\[KV^U KLSH` ^HZ VUS` VUL TPU\[L�
(Z H YLZ\S[� LSLJ[YPJP[` JVUZ\TW[PVU KL�
JYLHZLK I` ��� [PTLZ ¶ MYVT ������ R>O
[V ��� ��� R>O� ,HJO YHKHY ZLUZVY ZH]LK
����� R>O VM LSLJ[YPJP[` WLY `LHY� ;OL PU�
]LZ[TLU[ WHPK VMM PU �� TVU[OZ H[ H [HYPMM
VM ���� ,<9�R>O� 0THNPUL ^OH[ [OL WH`�
IHJR WLYPVK JV\SK IL PM [OPZ ^HYLOV\ZL ^HZ
SVJH[LK� MVY L_HTWSL� PU .LYTHU �̀ ^OLYL
� R>O JVZ[Z ���� ,<9 MVY SHYNL ^OVSLZHSL
JVUZ\TLYZ >�@�

&DEOH /HQJWK DQG
,QVWDOODWLRQ &RVWV

;OL \ZL VM YHKHY ZLUZVYZ THRLZ P[ WVZ�

ZPISL [V YLK\JL PU]LZ[TLU[Z [V SPNO[PUN
JVU[YVS PUZ[HSSH[PVU ZL]LYHS [PTLZ� ;OL PU�
Z[HSSH[PVU ^VYR H[ H ���TL[LY OLPNO[ PZ
X\P[L L_WLUZP]L HUK YLX\PYLZ [OL \ZL VM
ZWLJPHS�W\YWVZL LX\PWTLU[� (Z H Y\SL� [OL
JSPLU[ HSZV YLX\PYLZ [OL WVZZPIPSP[` VM MVYJPIS`
Z^P[JOPUN VU [OL SPNO[PUN [OYV\NO [OL I`�
WHZZ VM TV[PVU ZLUZVYZ HUK KVLZ UV[ ^HU[
[V ZWLUK TVUL` VU H KPNP[HS JVU[YVS Z`Z�
[LT� ;OPZ YLX\PYLZ PUZ[HSSH[PVU VM HKKP[PVUHS
JHISL HUK PUJYLHZLZ [OL PU]LZ[TLU[�

/LYL PZ HU L_HTWSL MYVT H SHYNL WOHYTH�
JL\[PJHS ^OVSLZHSLY»Z HJ[\HS [LUKLY ^OPJO
VMMLYZ 709 ZLUZVYZ I` H ^LSS�RUV^U ,\�
YVWLHU THU\MHJ[\YLY HUK YHKHY ZLUZVYZ�
;OPY[` ^HYLOV\ZL HPZSLZ� LHJO ��T SVUN�
YLX\PYL SPNO[PUN JVU[YVS� ;OL PUZ[HSSLY VM 709
ZLUZVYZ VMMLYLK [V PUZ[HSS ��� ZLUZVYZ HUK
SH` �� RT VM JHISLZ� ;OL PUZ[HSSLY VM YHKHY
ZLUZVY VMMLYLK �� ZLUZVYZ HUK � RT VM JH�
ISLZ� ;OPZ WOHYTHJL\[PJHS JVTWHU` OHZ
UL]LY \ZLK 709 ZLUZVYZ PU P[Z MHJPSP[PLZ >���@�
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$XWRPDWLRQ (IðFLHQF\ DQG
3D\EDFN 3HULRG

(Z L_WLYPLUJL VM [OL YHKHY ZLUZVY \ZL
OHZ ZOV^U� [OL WH`IHJR WLYPVK VM HU
PU]LZ[TLU[ PZ \Z\HSS` HIV\[ VUL `LHY�
HUK [OL ILZ[ YLZ\S[ L]LY HJOPL]LK PZ
��� TVU[OZ� 6UL ZLUZVY OHZ ILLU
WYV]LU [V ZH]L �� ��� R>O WLY `LHY�
0M 3,+ SHTWZ ^LYL PUZ[HSSLK PU [OL ^HYL�
OV\ZL� YHKHY ZLUZVYZ JV\SK YLK\JL LU�
LYN` JVUZ\TW[PVU I` H M\Y[OLY ��� [V
� [PTLZ�

<UMVY[\UH[LS �̀ 709 ZLUZVYZ JHU WYV]PKL
UV Z\JO ]HS\LZ VM LMÄJPLUJ �̀ 0UZ[HSSH[PVU
VM [^V 709 ZLUZVYZ H[ [OL ILNPUUPUN HUK
[OL LUK VM [OL HPZSL �)LJXUH �� PZ H ]LY`
JVTTVU JVUÄN\YH[PVU� 0[ PZ HSZV YLJ�
VTTLUKLK I` L_WLY[Z VM ^LSS�RUV^U
,\YVWLHU THU\MHJ[\YLYZ VM SPNO[PUN JVU�
[YVS Z`Z[LTZ� ;OLPY WVPU[ PZ [OH[ ���
ZH]PUN PZ H ]LY` NVVK ]HS\L MVY [OL ,\YV�
WLHU THYRL[� )\[ [OL JVUZ\TLY ZOV\SK
KLJPKL MVY [OLTZLS]LZ! PZ P[ MLHZPISL [V
HNYLL [V H ZH]PUNZ VM ��� PM `V\ JHU NL[
��¶��� ZH]PUNZ H[ H SV^LY JVZ[&

:KHUH (OVH FDQ 5DGDU
6HQVRUV EH 8VHG"

;OL YHKHY ZLUZVYZ HYL PKLHS MVY [OL MVS�
SV^PUN SPNO[PUN JVU[YVS Z`Z[LTZ!

� *HY WHYRPUN SV[Z ¶ VUL ZLUZVY WLY
����T� VM [OL WHYRPUN HYLH"

� Z[YLL[ SPNO[PUN ¶ ZTVV[O JVU[YVS VM
SPNO[PUN WV^LY MVY WYLZLUJL VM ]LOP�
JSLZ HUK WLKLZ[YPHUZ H[ H KPZ[HUJL VM
\W [V ���T �[OL ZLUZVY OHZ UV VW�
[PJHS SLUZ� [O\Z P[ YLX\PYLZ UV YLN\SHY
JSLHUPUN�"

� ZVSHY WV^LYLK SPNO[PUN VM Z[YLL[Z HUK
J`JSL SHULZ ¶ KPYLJ[ JVUULJ[PVU ^P[O
WV^LY Z\WWS` ^P[OV\[ JVU]LY[LYZ"

� YHPS^H` WSH[MVYTZ"
� WLKLZ[YPHU Z\I^H`Z� TL[YV ¶ H ZLUZVY
JHU IL OPKKLU ILOPUK HU` YHKPV[YHUZ�
WHYLU[ Z\YMHJL� MVY PUZ[HUJL P[ JHU IL
PUZ[HSSLK PU HU HK]LY[PZPUN SPNO[ IV_"

� ]HYPV\Z PUK\Z[YPHS HUK T\UPJPWHS I\PSK�
PUNZ HUK HYLHZ� "

5HIHUHQFHV

B�D https://lightbymotion.com/applications
/for-energy-service-companies-esco/

B�D https://lightbymotion.com/files/78/k21
50-datasheet-v1-02.pdf

B�D https://lightbymotion.com/news/four-
years-since-the-first-installation-of-
the-k2150-motion-sensor/

B�D https://youtu.be/gViWL_Twb6c
B�D https://youtu.be/nyXFgD__j4w9

$XWKRU� 9LFWRU 9(5%296.<
4Y� =LYIV]ZR` PZ H NYHK\H[L LSLJ[YPJHS
LUNPULLY� /L PZ HU L_WLY[ PU [OL H\[VTH�
[PVU VM I\PSKPUN LUNPULLYPUN Z`Z[LTZ
HUK OHZ ILLU Y\UUPUN OPZ V^U [LJOUVS�
VN` I\ZPULZZ MVY �� `LHYZ� -VY TVYL
[OHU �� `LHYZ� OPZ JVTWHU`»Z JSPLU[Z
OH]L ILLU SHYNL VPS JVYWVYH[PVUZ Z\JO
HZ )7� 6JJPKLU[HS 7L[YVSL\T� HUK V[O�
LYZ� /PZ JVTWHU` PTWSLTLU[LK [OL ÄYZ[
:THY[ )\PSKPUN WYVQLJ[ PU ����� /PZ J\Y�
YLU[ WYVQLJ[� 0U[LSHY Z[HY[\W� PZ H YLZPKLU[
VM [OL :RVSRV]V 0UUV]H[PVU *LU[LY PU
4VZJV �̂ ;OPZ Z[HY[\W ^HZ H^HYKLK [OL
.VSKLU 4LYJ\Y` 4LKHS MYVT [OL *OHT�
ILY VM *VTTLYJL HUK 0UK\Z[Y` VM 9\ZZPH
HUK PZ VUL VM [OL ;67 �� :THY[ )\PSKPUN
� :THY[ *VUZ[Y\J[PVU 0UUV]H[VYZ ����
�4\UPJO� .LYTHU`�� ;OL 2���� YHKHY
ZLUZVY KL]LSVWLK I` [OL JVTWHU` PZ
SHILSLK HZ H ^VYSK LMÄJPLU[ ZVS\[PVU MYVT
:VSHYPTW\SZL -V\UKH[PVU� :^P[aLYSHUK�
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1HDUO\ DOO OLJKWLQJ DSSOLFDWLRQV WRGD\
XVH /('V� ,Q D UHODWLYHO\ VKRUW DPRXQW
RI WLPH� WKH\ KDYH EHFRPH HVWDEOLVKHG
DV WKH SUHIHUUHG FKRLFH RI LOOXPLQDWLRQ�
+RZHYHU� LQ PRVW DSSOLFDWLRQV� DQ /('
FDQQRW IXO¾OO LWV IXQFWLRQ E\ LWVHOI� 7KH
/('V PXVW EH RSHUDWHG ZLWK D VXLW�
DEOH SRZHU VXSSO\� 6XFK D GULYHU FLU�
FXLW VKRXOG QDWXUDOO\ EH DV HI¾FLHQW DV
SRVVLEOH WR UHGXFH HQHUJ\ FRQVXPS�
WLRQ� ZKLFK LV ZK\ VZLWFK�PRGH SRZHU
VXSSOLHV DUH SULPDULO\ XVHG IRU WKLV SXU�
SRVH� )RU DOO SRZHU VXSSOLHV� UHJDUG�
OHVV RI WKH W\SH� HOHFWURPDJQHWLF FRP�
SDWLELOLW\ VKRXOG EH FRQVLGHUHG� 7KLV
LV HVSHFLDOO\ WUXH LQ WKH FDVH RI /('
OLJKWV� 9DULRXV VWDQGDUGV IRU PHDVXUH�
PHQW� HYDOXDWLRQ� DQG GRFXPHQWDWLRQ
RI WKH LQWHUIHUHQFH JHQHUDWHG E\ /('
OLJKWV KDYH EHFRPH HVWDEOLVKHG RYHU
WLPH�

<UJVU[YVSSLK LSLJ[YVTHNUL[PJ PU[LYMLY�
LUJL JHU OH]L ZLYPV\Z JVUZLX\LUJLZ�
1\Z[ YLJLU[S` 0 OHK H ÄYZ[OHUK L_WLYPLUJL
^P[O VUL VM [OLT� (U VSK ,�� PUJHUKLZ�
JLU[ SPNO[ I\SI VU T` LSLJ[YPJ NHYHNL KVVY
VWLULY I\YULK V\[� (M[LY 0 YLWSHJLK P[ ^P[O
H TVKLYU 3,+ SPNO[ I\SI� [OL SPNO[ ^VYRLK
HNHPU� /V^L]LY� 0 JV\SK UV SVUNLY VWLU
[OL NHYHNL KVVY ^P[O [OL YLTV[L JVU[YVS�
;O\Z� [OL YHKPH[LK LTPZZPVUZ MYVT [OL 3,+
SPNO[ T\Z[ OH]L JH\ZLK PU[LYMLYLUJL PU [OL
YHKPV LSLJ[YVUPJZ VM [OL NHYHNL KVVY� ;OL
LTPZZPVUZ NLULYH[LK I` H Z^P[JO�TVKL
WV^LY Z\WWS` HYL WHY[S` JVUK\J[LK HUK
WHY[S` YHKPH[LK LTPZZPVUZ� ,SLJ[YVTHNUL[PJ
LTPZZPVUZ MYVT HU 3,+ KYP]LY [O\Z JHU IL
[YHUZMLYYLK ]PH [OL WV^LY Z\WWS` SPULZ HZ
^LSS HZ THNUL[PJHSS` VY JHWHJP[P]LS` JV\�
WSLK PU[V HKQHJLU[ JPYJ\P[ ZLNTLU[Z� ;OLZL
LTPZZPVUZ HYL UV[ \Z\HSS` KLZ[Y\J[P]L� I\[
[OL` JHU SLHK [V PTWYVWLY M\UJ[PVUPUN VM
HKQHJLU[ JPYJ\P[ JVTWVULU[Z�

;O\Z� P[ THRLZ ZLUZL [V TPUPTPaL [OL NLU�
LYH[LK LTPZZPVUZ� I\[ ^OH[ YLX\PYLTLU[Z
T\Z[ IL TL[ PU [OPZ YLNHYK& (SS LSLJ[YPJHS
HUK LSLJ[YVUPJ WYVK\J[Z PU [OL ,\YVWLHU
<UPVU YLX\PYL *, THYRPUN� ;OL *, THYR
WYV]LZ [OH[ H WYVK\J[ JVTWSPLZ ^P[O ,<
Y\SLZ VU ZHML[ �̀ OLHS[O� HUK LU]PYVUTLU�
[HS WYV[LJ[PVU� (Z H YLZ\S[� [YHUZWVY[ VM
Z\JO JVTWSPHU[ KL]PJLZ ^P[OPU [OL ,\YV�
WLHU ,JVUVTPJ (YLH PZ WLYTP[[LK� 0U V[OLY
WHY[Z VM [OL ^VYSK� [OLYL HYL V[OLY PTWVY�
[HU[ YLX\PYLTLU[Z WLY[HPUPUN [V YHKPH[LK
LTPZZPVUZ� ,_HTWSLZ PUJS\KL <3� *:(� HUK
V[OLYZ�

;OLYL HYL U\TLYV\Z Z[HUKHYKZ ZWLJPÄ�
JHSS` YLSH[LK [V [OL ZHML[` VM HUK LTPZZPVUZ
MYVT 3,+ SPNO[Z� ( THQVY VUL PZ *0:79 ���
*0:79 Z[HUKZ MVY 0U[LYUH[PVUHS :WLJPHS
*VTTP[[LL VU 9HKPV 0U[LYMLYLUJL� ;OLYL
HYL THU` V[OLY Y\SLZ HUK YLN\SH[PVUZ� PU�
JS\KPUN 0:6� 0,*� -**� *,5,3,*� :(,�
HUK TVYL� [OH[ HYL IHZLK VU [OL *0:79
Z[HUKHYKZ�

*VUK\J[LK LTPZZPVUZ JHU IL YLK\JLK WYL�
KPJ[HIS` ^P[O [OL HWWYVWYPH[L TLHZ\YLZ \Z�
PUN HKKP[PVUHS Z\WWS` SPUL ÄS[LYZ� ;OLZL ÄS[LYZ
HYL KLZPNULK [V HKKYLZZ JVTTVU�TVKL

VY KPMMLYLU[PHS�TVKL UVPZL� ;OL MYLX\LUJ`
YHUNL [OH[ \Z\HSS` WSH`Z H YVSL OLYL PZ IL�
SV^ ��4/a� /V^L]LY� KL]LSVWPUN [OLZL
ÄS[LYZ PZ UV[ HSS [OH[ ZPTWSL� ( ÄS[LY PZ \Z\�
HSS` VW[PTPaLK MVY H WHY[PJ\SHY MYLX\LUJ`
YHUNL� 0U V[OLY MYLX\LUJ` YHUNLZ� WHYHZP[PJ
LMMLJ[Z HUK [OL YLZ\S[PUN JOHUNLZ PU IL�
OH]PVY VM [OL JVTWVULU[Z \ZLK JHU JH\ZL
WYVISLTZ� -VY L_HTWSL� H ÄS[LY TH` YL�
K\JL [OL LTPZZPVUZ NLULYH[LK I` H Z^P[JO�
TVKL WV^LY Z\WWS` H[ ��� R/a ]LY` ^LSS�
/V^L]LY� WV^LY Z\WWSPLZ \Z\HSS` NLULY�
H[L LTPZZPVUZ PU H ^PKL MYLX\LUJ` YHUNL�
LZWLJPHSS` HIV]L ��4/a� /LYL� [OL ÄS[LY
VW[PTPaLK MVY ��� R/a JV\SK L]LU PUJYLHZL
[OL LTPZZPVUZ [OYV\NO WHYHZP[PJ LMMLJ[Z HUK
YLZVUHUJLZ�

;OL YHKPH[LK LTPZZPVUZ JHUUV[ IL WYL�
KPJ[HIS` YLK\JLK PU [OPZ ^H �̀ /LYL� [OL
LULYN` JVU[LU[ VM WHYHZP[PJ PUK\J[HUJLZ
HUK JHWHJP[HUJLZ MYVT [OL 7*) [YHJLZ� HZ
^LSS HZ WHZZP]L JPYJ\P[ JVTWVULU[Z� WSH`Z H
KLJPZP]L YVSL� ;OL MYLX\LUJ` YHUNL \Z\HSS`
SPLZ HIV]L ��4/a \W [V HU \WWLY SPTP[ [OH[
PZ SHPK KV^U PU [OL YLZWLJ[P]L Z[HUKHYKZ�
9LK\JPUN [OLZL YHKPH[LK LTPZZPVUZ PZ ]LY`
KPMÄJ\S[� 0[ YLX\PYLZ H NYLH[ KLHS VM L_WLYP�
LUJL HUK IHJRNYV\UK RUV^SLKNL� ,ZWL�
JPHSS` PU [OL KYP]PUN VM 3,+ SPNO[Z� [OL SL]LS VM
YHKPH[LK LTPZZPVUZ JHU IL L_[YLTLS` OPNO�
<Z\HSS` H JOHPU VM 3,+Z PZ KYP]LU� ;OPZ ZL�
YPLZ JPYJ\P[ VM[LU YLX\PYLZ H SHYNL HTV\U[
VM ZWHJL VU [OL IVHYK� ;O\Z� [OL NLVTL[�
YPJHS HYYHUNLTLU[ OHZ [OL WYVWLY[PLZ VM
HU HU[LUUH HUK NLULYH[LK LTPZZPVUZ HYL
YHKPH[LK WHY[PJ\SHYS` LMMLJ[P]LS �̀ :OPLSKPUN
LSLJ[YPJHS JPYJ\P[Z PZ JVTWSL_� L_WLUZP]L�
HUK� PU [OL JHZL VM 3,+Z� UV[ L]LU WVZZPISL
PU WHY[ ILJH\ZL [OL KLZPYLK SPNO[ JV\SK UV[
WHZZ [OYV\NO H ZOLL[ TL[HS ZOPLSK� ;O\Z�
[OL ZVS\[PVU SPLZ PU NLULYH[PUN VUS` H ZTHSS
HTV\U[ VM YHKPH[LK LTPZZPVUZ�

>OLU KLZPNUPUN 3,+ I\SIZ ^P[O H WV^LY
Z\WWS �̀ IL H^HYL VM [OL MVSSV^PUN WVZZPIPSP�
[PLZ YLNHYKPUN LSLJ[YVTHNUL[PJ JVTWH[PIPS�
P[`!

� (KKPUN ÄS[LYZ H[ HSS PUW\[Z HUK V\[W\[Z VM
[OL WV^LY Z\WWS` ^P[OV\[ YLHSS` \UKLY�
Z[HUKPUN [OL JVUJYL[L LTPZZPVUZ� ;OPZ



-PN\YL �! *PYJ\P[ KPHNYHT VM H IVVZ[ JVU]LY[LY� H ]LY` JVTTVU [VWVSVN` MVY 3,+ KYP]LYZ�

-PN\YL �! :PSLU[ :^P[JOLY JVUJLW[ HWWSPLK [V H IVVZ[ JVU]LY[LY ^P[O THNUL[PJ ÄLSKZ [OH[ JHUJLS LHJO V[OLY
V\[�

-PN\YL �! ,_HTWSL JPYJ\P[ MVY H :PSLU[ :^P[JOLY 3,+ KYP]LY VW[PTPaLK MVY TPUPTHS LTPZZPVUZ HUK [OL ILZ[ ,4*
ILOH]PVY�
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\Z\HSS` YLZ\S[Z PU OPNO JVZ[Z MVY V]LY�
KPTLUZPVULK JVTWVULU[Z HUK OPNOLY
THU\MHJ[\YPUN JVZ[Z�

� 9L\ZPUN H WYV]LU ÄS[LY JVUJLW[ ^P[OV\[
HKHW[PUN [OL ÄS[LY LHJO [PTL� /LYL� [VV�
OPNOLY JVTWVULU[ JVZ[Z TH` HYPZL� HUK
[OL ÄS[LY KLZPNU TH` IL SLZZ [OHU VW[P�
THS�

� *VTTPZZPVUPUN HU L_WLY[ [V WYV]PKL [OL
ÄS[LY KLZPNU� -VY [OPZ� [OL L_[LYUHS L_WLY[
T\Z[ HSZV IL H]HPSHISL H[ [OL YPNO[ [PTL�
;OPZ HSZV YLZ\S[Z PU HKKP[PVUHS JVZ[Z�

� :LSLJ[PUN Z^P[JOPUN YLN\SH[VY 0*Z [OH[ HYL
HSYLHK` KLZPNULK MVY TPUPTHS LTPZZPVUZ
HUK VW[PTHS ,4* ILOH]PVY� 0U [OPZ JHZL�
LP[OLY TPUPTHS VY UV ÄS[LYPUN PZ ULLKLK�

4VZ[ 3,+ KYP]LYZ HYL IVVZ[ �Z[LW�\W� JVU�

]LY[LYZ� )LJXUH � ZOV^Z H ZJOLTH[PJ
JPYJ\P[ KPHNYHT VM [OPZ [`WL VM JVU]LY[LY�
)VVZ[ JVU]LY[LYZ \Z\HSS` OH]L SV^LY JVU�
K\J[LK LTPZZPVUZ VU [OL PUW\[ ZPKL� ;OL
PUW\[ J\YYLU[Z HYL UVUW\SZH[PUN �IS\L J\Y�
YLU[ SVVW�� 6U [OL V\[W\[ ZPKL� OV^L]LY�
[OLYL HYL ]LY` OPNO LTPZZPVUZ ILJH\ZL OLYL
W\SZLK J\YYLU[Z ÅV^ [OYV\NO [OL Å`IHJR
KPVKL �YLK J\YYLU[ SVVW�� +\YPUN [OL VU�
[PTL ¶ [OH[ PZ� ^OLU [OL Z^P[JO JVUULJ[LK
[V NYV\UK PZ VU ¶ [OL PUK\J[VY PZ JOHYNLK
HUK [OLYL PZ UV ÅV^ VM J\YYLU[ [OYV\NO [OL
Å`IHJR KPVKL� ;OL [V[HS LULYN` [V Z\WWS`
[OL SVHK PU [OPZ [PTL ZLJ[PVU JVTLZ MYVT [OL
V\[W\[ JHWHJP[VY�

0U )LJXUH �� [OL J\YYLU[ ÅV^ K\YPUN [OL
VU�[PTL PZ ZOV^U PU IS\L HUK [OL J\Y�

YLU[ ÅV^ K\YPUN [OL VMM�[PTL PZ ZOV^U PU
NYLLU� (SS WH[OZ PU ^OPJO [OL J\YYLU[ ÅV^
JOHUNLZ V]LY H ]LY` ZOVY[ [PTL� VY [OL
Z^P[JOPUN [YHUZP[PVU [PTL� HYL ZOV^U PU YLK
PU )LJXUH �� ;OLZL WH[OZ JOHUNL [OLPY Z[H[L
MYVT J\YYLU[ ÅV^ [V UV J\YYLU[ ÅV^ PU Q\Z[
H ML^ UHUVZLJVUKZ� ;OL` HYL [OL JYP[PJHS
WH[OZ HUK T\Z[ IL KLZPNULK [V IL HZ ZTHSS
HUK JVTWHJ[ HZ WVZZPISL PU VYKLY [V YLK\JL
[OL YHKPH[LK LTPZZPVUZ�

:^P[JOPUN YLN\SH[VY 0*Z [OH[ NLULYH[L T\JO
SV^LY YHKPH[LK LTPZZPVUZ HZ H YLZ\S[ VM PU�
UV]H[PVUZ OH]L YLJLU[S` ILJVTL H]HPSHISL�
;OL JYP[PJHS WH[OZ HYL SHPK V\[ ZV Z`TTL[�
YPJHSS` [OH[ [OL NLULYH[LK THNUL[PJ ÄLSKZ
SHYNLS` JHUJLS LHJO V[OLY V\[ K\L [V KPMMLY�
LU[ KPYLJ[PVUZ VM J\YYLU[ ÅV �̂

)LJXUH � ZOV^Z [OL Z`TTL[YPJHS HYYHUNL�
TLU[ VM [OPZ [VWVSVN �̀ ;OL THNUL[PJ ÄLSK
NLULYH[LK PU [OL [VW YLK SVVW PZ [OL ZHTL
THNUP[\KL HZ [OL ÄLSK PU [OL IV[[VT YLK
SVVW� I\[ WVPU[Z PU [OL VWWVZP[L KPYLJ[PVU�
;OPZ `PLSKZ [OL LMMLJ[ VM ÄLSK JHUJLSSH[PVU�
([ (UHSVN +L]PJLZ� [OPZ [LJOUVSVN` PZ THY�
RL[LK \UKLY [OL UHTL :PSLU[ :^P[JOLY� 0U
HKKP[PVU [V [OPZ PUUV]H[PVU� [OLYL PZ H Z[YVUN
YLK\J[PVU PU [OL WHYHZP[PJ PUK\J[HUJL PU HSS
JYP[PJHS SPUL ZLNTLU[Z� YLZ\S[PUN PU H JVU�
ZPKLYHISL YLK\J[PVU PU [OL YHKPH[LK ÄLSKZ�
;OL :PSLU[ :^P[JOLY [VWVSVN` \[PSPaLZ H WYV�
WYPL[HY` SH`V\[ VM [OL WV^LY [YHUZPZ[VYZ [V
HJOPL]L [OPZ THNUL[PJ JHUJLSSH[PVU LMMLJ[�
;OL SLUN[O VM [OL WH[O IL[^LLU [OL WV^LY
[YHUZPZ[VYZ HUK [OL V\[W\[ JHWHJP[VYZ MVY
[OL IVVZ[ JVU]LY[LY �[OL OV[ SVVW� KL[LY�
TPULZ [OL PUK\J[HUJL PU]VS]LK ^P[O [OPZ
THNUL[PJ ÄLSK� 0U :PSLU[ :^P[JOLY � [LJO�
UVSVN �̀ [OL SLUN[O VM [OPZ WH[O PZ NYLH[S`
YLK\JLK� ;OPZ PZ HJJVTWSPZOLK [OYV\NO
[OL ZV�JHSSLK ÅPW JOPW [LJOUVSVN �̀ /LYL�
[OL ZPSPJVU PU [OL Z^P[JOPUN YLN\SH[VY 0*
PZ JVUULJ[LK [V [OL 0* OV\ZPUN UV[ ^P[O
IVUK ^PYLZ� I\[ YH[OLY ^P[O JVWWLY WPSSHYZ�
;OLZL WPSSHYZ OH]L H T\JO SV^LY PUK\J�
[HUJL� ;O\Z� MVY [OL ZHTL J\YYLU[ Z^P[JO�
PUN ZWLLK� [OLYL PZ H T\JO SV^LY ]VS[HNL
VMMZL[ HUK� [OYV\NO [OPZ� H SV^LY YHKPH[LK
LTPZZPVUZ SL]LS� 0[ PZ OLUJL ]LY` WVZZPISL
[V HJOPL]L H JVUZPKLYHISL YLK\J[PVU PU ,40
I` \ZPUN VW[PTPaLK 3,+ KYP]LY 0*Z� 0U ZVTL
JHZLZ� P[ PZ L]LU WVZZPISL [V Z[H` ^P[OPU JLY�
[HPU ,40 SPTP[Z ^P[OV\[ \ZPUN ,40 ÄS[LYZ�

( WYHJ[PJHS JPYJ\P[ ^P[O ]LY` SV^ YHKPH[LK
LTPZZPVUZ PZ ZOV^U PU )LJXUH �� /LYL� [OL
3;� ���� >�@ PZ VWLYH[LK PU H IVVZ[ JPYJ\P[�
( JOHPU VM �� 3,+Z ^P[O ���T( PZ KYP]LU
^P[O HU PUW\[ ]VS[HNL VM � = [V ��=� -VY [OPZ
JVUZ[LSSH[PVU� Z^P[JOPUN PZ KVUL H[ H Z^P[JO�
PUN MYLX\LUJ` VM �4/a HUK [OL NLULYH[LK
LTPZZPVUZ HYL TPUPTHS�

0U )LJXUH �� [OL H]LYHNL YHKPH[LK LTPZ�
ZPVUZ MYVT [OL JPYJ\P[ PU )LJXUH � HYL ZOV^U�
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;OL YLK SPULZ ZOV^ [OL YLZWLJ[P]L SPTP[Z
MYVT [OL *0:79 �� ZWLJPÄJH[PVU� (Z JHU IL
ZLLU� [OPZ ZWLJPÄJH[PVU PZ LHZPS` TL[ �\UKLY�
ZOV[��

(U 3,+ KYP]LY Z\JO HZ [OL 3;� ����� ^OPJO
PZ KLZPNULK MVY SV^ LTPZZPVUZ� MYLX\LU[S`
HSZV VMMLYZ [OL VW[PVU VM HJ[P]H[PUN H ZWYLHK
ZWLJ[Y\T MYLX\LUJ` TVK\SH[PVU �::-4�
M\UJ[PVU� ;OPZ TH` UV[ YLK\JL [OL YLHS
LTPZZPVUZ NLULYH[LK� I\[ P[ ZWYLHKZ [OL
LTPZZPVUZ V]LY H ^PKLY MYLX\LUJ` YHUNL�
;OYV\NO [OPZ� IL[[LY YLZ\S[Z JHU IL VI[HPULK
PU [OL TLHZ\YLTLU[Z MVY PUKP]PK\HS ,4*
Z[HUKHYKZ� ;OL 3;� ���� VMMLYZ [OPZ M\UJ�
[PVU IL[^LLU [OL YLZWLJ[P]LS` ZL[ Z^P[JOPUN
MYLX\LUJ` HUK ���� VM [OPZ ]HS\L� :WYLHK
ZWLJ[Y\T JHU HSZV OH]L H ]LY` ZPNUPÄJHU[
LMMLJ[ PU [OL =/= HUK </= IHUKZ� YLK\JPUN
[OL LTPZZPVU VM HU` NP]LU MYLX\LUJ` ILSV^
[OL SL]LS [OH[ ^V\SK HMMLJ[ YHKPV JVTT\UP�
JH[PVU�

(Z PZ [OL JHZL MVY L]LY` Z^P[JOPUN YLN\�
SH[VY� MVY 3,+ KYP]LYZ [OL KLZPNU VM [OL
IVHYK SH`V\[ PZ ]LY` JYP[PJHS� 4VKLYU PU�
UV]H[PVUZ Z\JO HZ [OL :PSLU[ :^P[JOLY HUK
:PSLU[ :^P[JOLY � [LJOUVSVNPLZ OLSW [V KYH�
TH[PJHSS` PTWYV]L ,4* ILOH]PVY� I\[ P[ PZ
Z[PSS PTWVY[HU[ [V H]VPK HU` TPZ[HRLZ ^P[O
[OL WYPU[LK JPYJ\P[ IVHYK SH`V\[� 7YVWLY
WSHJLTLU[ VM JYP[PJHS JVTWVULU[Z [OH[ JVU�
K\J[ YHWPKS` Z^P[JOLK J\YYLU[Z PZ LZWLJPHSS`
KLJPZP]L MVY TPUPTPaPUN YHKPH[LK LTPZZPVUZ�
(Z SP[[SL WHYHZP[PJ PUK\J[HUJL HZ WVZZPISL
ZOV\SK IL PUJS\KLK PU [OLZL WH[OZ� ;OL
J\YYLU[ SVVWZ ZOV\SK HSZV IL KLZPNULK HZ
JVTWHJ[S` HZ WVZZPISL� ;V HPK PU [OL Z\J�

JLZZM\S JVUZPKLYH[PVU VM [OLZL HZWLJ[Z�
KL[HPSLK KVJ\TLU[Z Z\JO HZ [OL 3;� ����
KH[H ZOLL[ VMMLY ]HS\HISL HUK JSLHY PUMVYTH�
[PVU�

:VTL VM [VKH`»Z TVKLYU 3,+ KYP]LYZ HYL
ZWLJPHSPaLK PU TPUPTPaPUN LSLJ[YVTHNUL[PJ
LTPZZPVUZ� -VY [OPZ� [OL` \ZL ZVTL RL`
PUUV]H[PVUZ PU [OL ÄLSK VM Z^P[JOPUN YLN\�
SH[VYZ� PUJS\KPUN [OL :PSLU[ :^P[JOLY HUK
:PSLU[ :^P[JOLY � [LJOUVSVNPLZ MYVT (UHSVN
+L]PJLZ� >OLU KLZPNUPUN ^P[O [OLZL 0*Z�
[OL LMMVY[ YLX\PYLK [V JVTWS` ^P[O ,40 SPTP[Z
PZ YLSH[P]LS` SV �̂ "

$87+25� )UHGHULN '267$/
-YLKLYPR +VZ[HS Z[\KPLK TPJYVLSLJ[YVUPJZ
H[ [OL <UP]LYZP[` VM ,YSHUNLU PU .LYTHU �̀
:[HY[PUN ^VYR PU [OL WV^LY THUHNLTLU[
I\ZPULZZ PU ����� OL OHZ ILLU HJ[P]L PU
]HYPV\Z HWWSPJH[PVUZ WVZP[PVUZ PUJS\KPUN MV\Y
`LHYZ PU 7OVLUP_� (YPaVUH� ^OLYL OL ^VYRLK
VU Z^P[JO�TVKL WV^LY Z\WWSPLZ� /L QVPULK
(UHSVN +L]PJLZ PU ��� HUK ^VYRZ HZ H
:4, ;LHT 3LHKLY H[ (UHSVN +L]PJLZ PU
4\UPJO� /L JHU IL YLHJOLK H[ mailto:
frederik.dostal@analog.com�
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