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J_abf_� K\_lehkgh� aZ]Z{_�_� ij_^klZ\�Z� jZklm�b� _dhehrdb� b� a^jZ\kl\_gb�
ijh[e_f� dh�b�gZklZ�_� mke_^�ij_dhf_jg_�beb�g_ijZ\begh� mkf_j_g_� mihlj_[_�
\_rlZqdh]�hk\_l�_�Z��gZjhqblh�lhdhf�gh�b��KZ\j_f_gZ�bkljZ`b\Z�Z�mdZam�m�
gZ� �_]h\� agZqZ�Zg� mlbpZ�� gZ� pbjdZ^b�Zeg_� jblfh\_� b� kbgl_am� f_eZlhgbgZ��
ohjfhgZ� d�mqgh]� aZ� j_]meZpb�m� kgZ�� Baeh`_ghkl� ieZ\hf� ^_em� ki_dljZ�
k\_lehklb��dZjZdl_jbklbqghf� aZ�/('�ba\hj_�b�^b]blZeg_�mj_{Z�_��^h\h^b�^h�
kfZ�_g_�ijh^mdpb�_�f_eZlhgbgZ�b�gZjmrZ\Z�Z�ijbjh^gh]�pbdemkZ�kiZ\Z�Z�b�
[m^ghklb��Ihke_^bp_�h\bo�ihj_f_�Z�Z�h]e_^Z�m�k_�m�kfZ�_ghf�d\Zebl_lm�kgZ��
dh]gblb\gbf� ihl_rdh�ZfZ�� ih\_�Zghf� klj_km� b� \_�_f� jbabdm� h^� jZa\h�Z�
Zgdkbhaghklb�b�̂ _ij_kb�_��>m]hjhqgZ�baeh`_ghkl�k\_lehkghf�aZ]Z{_�m�̂ h\h^b�
k_� m� \_am� b� kZ� dZj^bh\ZkdmeZjgbf� b� f_lZ[hebqdbf� h[h�_�bfZ�� dZh� b�
hkeZ[�_ghf�nmgdpb�hf�bfmgh]�kbkl_fZ��Ihj_^�lh]Z��g_]Zlb\gb�_n_dlb�fh]m�k_�
bkih�blb�b�gZ�hj]Zgm�\b^Z��BZdh��_�q_klh�aZg_fZj_gh�m�h^ghkm�gZ�^jm]_�h[ebd_�
aZ]Z{_�Z�� k\_lehkgh� aZ]Z{_�_� bfZ� rbjhd� mlbpZ��� ihk_[gh� m� mj[Zgbf�
kj_^bgZfZ��F_j_� aZrlbl_� h[mo\ZlZ�m� mgZij_{_�_� kbkl_fZ� �Z\g_� jZk\_l_� b�
ijbf_gm�bg^b\b^mZegbo�gZ\bdZ��dZh�rlh�km�kfZ�_�_�baeh`_ghklb�k\_lem�m�
\_q_j�bf�qZkh\bfZ�b�h[_a[_{b\Z�_�Z^_d\Zlgbo�mkeh\Z�aZ�kiZ\Z�_��?^mdZpb�Z�
klZgh\gbrl\Z�bfZ�d�mqgm�meh]m�m�kfZ�_�m�jbabdZ�b�mgZij_{_�m�a^jZ\�Z�b�
d\Zebl_lZ�`b\hlZ� 

$EVWUDFW� /LJKW� SROOXWLRQ� UHSUHVHQWV� D� JURZLQJ� HQYLURQPHQWDO� DQG� SXEOLF� KHDOWK�
LVVXH� FDXVHG� E\� H[FHVVLYH� RU� LPSURSHUO\� GLUHFWHG� DUWLILFLDO� OLJKWLQJ�� SDUWLFXODUO\�
GXULQJ� QLJKWWLPH�� &RQWHPSRUDU\� UHVHDUFK� KLJKOLJKWV� LWV� VLJQLILFDQW� LPSDFW� RQ�
FLUFDGLDQ� UK\WKPV� DQG� WKH� V\QWKHVLV� RI�PHODWRQLQ�� D� KRUPRQH� HVVHQWLDO� IRU� VOHHS�
UHJXODWLRQ��([SRVXUH� WR� WKH�EOXH�SDUW�RI� WKH� OLJKW�VSHFWUXP��FKDUDFWHULVWLF�RI�/('�
VRXUFHV�DQG�GLJLWDO�GHYLFHV��UHGXFHV�PHODWRQLQ�SURGXFWLRQ�DQG�GLVUXSWV�WKH�QDWXUDO�
sleep�ZDNH�F\FOH��7KHVH�GLVWXUEDQFHV DUH�DVVRFLDWHG�ZLWK�GHFUHDVHG�VOHHS�TXDOLW\��
FRJQLWLYH�GLIILFXOWLHV��LQFUHDVHG�VWUHVV��DQG�D�KLJKHU�ULVN�RI�DQ[LHW\�DQG�GHSUHVVLRQ��
Long-WHUP�H[SRVXUH� WR� OLJKW�SROOXWLRQ�KDV� DOVR�EHHQ� OLQNHG� WR� FDUGLRYDVFXODU� DQG�
metabolic disorders, as well as impaired iPPXQH� IXQFWLRQ��$GGLWLRQDOO\�� DGYHUVH�
HIIHFWV�PD\�PDQLIHVW�LQ�WKH�YLVXDO�V\VWHP��$OWKRXJK�RIWHQ�RYHUORRNHG�FRPSDUHG�WR�
RWKHU�IRUPV�RI�SROOXWLRQ��OLJKW�SROOXWLRQ�KDV�ZLGHVSUHDG�FRQVHTXHQFHV��HVSHFLDOO\�LQ�
XUEDQ�HQYLURQPHQWV��3URWHFWLYH�PHDVXUHV�LQFOXGH�LPSURYHPHQWV�LQ�SXEOLF�OLJKWLQJ�
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l_fZlbdZ� kfZljZ� bgl_j^bkpbiebgZjgbf� ih^jmq�_f� bkljZ`b\Z�Z� dh�_�
ih\_am�_� f_^bpbgm�� [bheh]b�m�� nbabdm�� _dhghfb�m� b� ijZ\g_� gZmd_�
�.HUQEDFK�HW�DO��������� 

���MLBP:3�G:�A>J:<4?�QH<?D:�

Fh`_� k_� kZ�imgbf�ijZ\hf� dhgklZlh\Zlb� ^Z� �_� k\_lehkgh� aZ]Z{_�_�
�_^Zg�h^�gZ�[j`_�jZklm�bo� _dhehrdbo�ijh[e_fZ� kZ\j_f_gh]�^jmrl\Z��
dh�b� �_�aZ�jZaebdm�h^�aZ]Z{_�Z�ojZg_��\h^_�b�\Za^moZ�m�agZqZ�gh��f_jb�
aZihklZ\�_gh��DZ^Z� ]h\hjbfh� h� k\_lehkghf� aZ]Z{_�m� ih^jZamf_\Zfh�
ij_dhf_jgm� beb� g_ijZ\begh� mkf_j_gm� \_rlZqdm� jZk\_lm� dh�Z� j_f_lb�
ijbjh^gb�pbjdZ^b�Zegb� jblZf� kf_�b\Z�Z� k\_lehklb� b� lZf_��H\^_� k_�
ihk_[gh�fbkeb�gZ�ij_dhf_jgm�baeh`_ghkl�hk\_l�_�m�lhdhf�gh�b��rlh�
fh`_� bfZlb� agZqZ�g_� ihke_^bp_� ih��m^kdb� hj]ZgbaZf� �=HPDQ� HW� DO���
������� 

 

F_{m� gZ�ijhfbg_glgb�bf� _n_dlbfZ� k\_lehkgh]� aZ]Z{_�Z� gZ�
nbabheh]b�m� qh\_dZ� ba^\Z�Z� k_� mlbpZ�� gZ� pbjdZ^b�Zegb� jblZf�� H\Z��
ojhgh[bhehrdb�f_oZgbaZf��_�aZ^m`_g�aZ�j_]meZpb�m�kf_g_�[m^ghklb�b�
kgZ�� dh�Z� k_� hkl\Zjm�_� ij_dh� p_gljZegh]� g_j\gh]� b� g_mjh_g^hdjbgh]�
kbkl_fZ� gZ� k\_� hklZe_� nbabhehrd_� ijhp_k_�� 5_]h\h� Z^_d\Zlgh�
nmgdpbhgbkZ�_�hfh]m�m�_�hj]Zgbafm�j_klhjZlb\gm�nmgdpb�m�kiZ\Z�Z��
dh�Z�h[_a[_{m�_�ghjfZegh�nmgdpbhgbkZ�_�g_j\gh]��dZj^bh\ZkdmeZjgh]��
bfmgh]� b� _g^hdjbgh]� kbkl_fZ��Kbgl_aZ�f_eZlhgbgZ� k_� h[Z\�Z� lhdhf�
^m[hdhf�kiZ\Z�Z�kj_^bghf�gh�b�b�bama_lgh��_�ih^eh`gZ�^bkj_]meZpb�b�
h^� kljZg_� ih\_�Zgh]� bgl_gabl_lZ� b� ihk_[gbo� d\Zebl_lZ� k\_lehklb�
�KebdZ����� 
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�_� agZqZ�Zg� _lbhehrdb� qbgbeZp� ihj_f_�Z�� kgZ�� dh�b� k_� q_klh� fh`_�
^h\_klb�m�\_am�kZ�k\_lehkgbf�aZ]Z{_�_f��7lKNlP| HW�DO���������� 

 

>m]hjhqgZ� baeh`_ghkl� k\_lehkghf� aZ]Z{_�m� fh`_� ^h\_klb� b� ^h�
ihj_f_�Z�Z� dZj^bh\ZkdmeZjgh]� kbkl_fZ�� kjqZgbo� Zjblfb�Z� b�
obi_jl_gab�_��]h�Zaghklb�b�^b�Z[_l_kZ�f_eblmkZ�lbiZ����:RMFLHFKRZVND�
HW�DO���������=KDQJ�HW�DO����������IjZ\begh�nmgdpbhgbkZ�_�bfmghehrdh]�
kbkl_fZ� �_� m� \_ebdh�� f_jb� aZ\bkgh� h^� mjZ\ghl_`_gh]� pbjdZ^b�Zegh]�
jblfZ�� J_]_g_jZpb�Z� hj]ZgbafZ� lhdhf� kgZ� ih^jZamf_\Z� b� �ZqZ�_�
h^[jZf[_gbo� Zglbfbdjh[gbo� b� Zglblmfhjkdbo� f_oZgbaZfZ�� Mdhebdh�
^h{_�^h�ihj_f_�Z�Z�kgZ��bfmghehrdb�kbkl_f�agZqZ�gh�keZ[b�b��Z\�Z�k_�
ih^eh`ghkl� jZaebqblbf� Zdmlgbf� b� ojhgbqgbf� miZegbf� klZ�bfZ�
�:DONHU�HW�DO���������� 

 

Rl_lZg� mlbpZ�� k\_lehkgh]� aZ]Z{_�Z� fh`_� k_� j_]bkljh\Zlb� b� gZ�
hqbfZ��rlh� k_� h]e_^Z� m� ih�ZqZghf� gZij_aZ�m� hqgbo�fbrb�Z�� km\h�b�
\_`�Zq_��hk_�Z�m�i_pdZ�Z�b�ihj_f_�Z��kihkh[ghklb�ijbeZ]h{Z\Z�Z�gZ�
fjZd��>h^Zlgh��m[jaZ\Z�k_�b�klZj_�_�hqgh]�khqb\Z��rlh�̂ h\h^b�̂ h�mkeh\Z�
aZ�jZgb�b�gZklZgZd�dZlZjZdl_��6DOFHGD�������� 

 

Mhirl_gh� ]h\hj_�b�� k\_lehkgh� aZ]Z{_�_� ihj_^� _n_dZlZ� gZ�
ih�_^bgpZ��rl_lgh�mlbq_�b�gZ�^jmrl\h�m�p_ebgb��GZ�\_�b�^_h�k\_lkd_�
ihimeZpb�_�gZklZ�_g��_�m�]jZ^h\bfZ�b�kZfbf�lbf�k\Zdh^g_\gh�baeh`_g�
ij_dhf_jghf�hk\_l�_�m�m�\_q_j�bf�qZkh\bfZ��rlh��m^kdhf�hj]Zgbafm�
qbgb�hl_`Zgh�j_]bkljh\Z�_�ijbjh^gbo�kb]gZeZ�aZ�h^fhj�� 

���F?LH>?�A:RLBL?�H>�K<?LEHKGH=�A:=:-?5:�

BZdh�_n_dlb�k\_lehkgh]�aZ]Z{_�Z�fh]m�hklZ\blb�agZqZ�g_�ihke_^bp_�
ih� a^jZ\�_� qh\_dZ�� ma� ijbf_gm� Z^_d\Zlgbo� f_jZ� k_� hgb� fh]m�
dhgljhebkZlb�� Z� mlbpZ�� gZ� a^jZ\�_� ij_hdj_gmlb�� AZrlblg_� f_j_� g_�
rlbl_�kZfh�a^jZ\�_��m^b��\_��^hijbghk_�kfZ�_�m�ihljhr�_�_g_j]b�_�
b� � hqm\Z�m� `b\hlg_� kj_^bg_�� M� rbj_f� kfbkem�� kbkl_fkdb� gZihjb�
ih^jZamf_\Z�m�[h�_�ieZgbjZ�_��Z\g_�jZk\_l_��dhjbr�_�_�k\_lZeZ�dh�Z�
km�mkf_j_gZ�gZ^he_��dhjbr�_�_�kb�ZebpZ�kZ�lhieb�bf�lhghf�k\_lehklb�
�fZ�_� h^� ����� D�� b� mdb^Z�_� g_ihlj_[gh]� hk\_l�_�Z�� H^]h\hjgh�
mijZ\�Z�_� �Z\ghf�jZk\_lhf�ih^jZamf_\Z�^Z�k_�dhjbkl_�k\_leZ�dh�Z�km�
mkf_j_gZ�dZ�lem��[_a�hdhegh]�jZkbiZ�Z�k\_lehklb�dZ�hdhegbf�h[�_dlbfZ�
b� g_[m�� >h^Zlgh�� h\Z� jZpbhgZebaZpb�Z� k_� fh`_� ihklb�b� mihlj_[hf�
k_gahjZ� ihdj_lZ� b� \j_f_gkdb� dhgljhebkZgbo� kb�ZebpZ� �0HQHQGH]-
VHOD]TXH]�HW�DO���������� 
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>hijbghk� ih�_^bgpZ� �kZfh�aZrlblb� h^� k\_lehkgh]� aZ]Z{_�Z� �_�
lj_gmlgh�fh`^Z�gZ�agZqZ�gb�b�gZqbg�dZdh�k_�rl_lgb�_n_dlb�gZ�a^jZ\�_�
fh]m� kij_qblb� beb� m� \_ebdh�� f_jb� ihgbrlblb�� Hqm\Z�_� ijZ\begh]�
jblfZ�kiZ\Z�Z�ij_^klZ\�Z�gZ�ijbhjbl_lgb�b�aZ^ZlZd��Ij_ihjmqm�_�k_�^Z�
k_�m�\_q_j�bf�kZlbfZ�fZdkbfZegh�kfZ�b�baeh`_ghkl� �Zdbf�ba\hjbfZ�
k\_lehklb��ihk_[gh�ieZ\hf� k\_lem�dh�_� _fblm�m� l_e_nhgb��jZqmgZjb�b�
l_e_\bahjb�� Dhjbr�_�_� nmgdpb�Z� gh�gh]� j_`bfZ� kebd_� beb� ^jm]bo�
gZqbgZ�aZ�nbeljbjZ�_�ieZ\h]�k\_leZ��m�rlZ�kiZ^Z�mihlj_[Z�jZaebqblbo�
nbel_jZ� beb� aZrlblgbo� gZhqZjZ�� m� \_ebdh�� f_jb� rlblb� a^jZ\�_�
ih�_^bgpZ��Ih`_�gh� �_� b� ^Z� k_� ba[_]Z\Z� mihlj_[Z� gZ\_^_gbo� _djZgZ�
gZ�fZ�_� �_^Zg� kZl� ij_� h^eZkdZ� gZ� kiZ\Z�_�� H^� \_ebdh]� agZqZ�Z� �_� b�
mj_{_�_�ijhklhjZ� aZ� kiZ\Z�_��rlh�ih^jZamf_\Z�^Z� kiZ\Z�Z� kh[Z�[m^_�
rlh� lZfgb�Z� lhdhf� gh�b�� [m^m�b� ^Z� ihlimgb� fjZd� ij_^klZ\�Z� �Zd�
klbfmeZgk�aZ�emq_�_�f_eZlhgbgZ��Dhjbr�_�_�aZ\_kZ��jhe_lgb�b�fZkdb�
aZ�hqb�m�\_ebdh��f_jb�^hijbghkb�aZrlblb�h^�_n_dZlZ��Z\gh]�hk\_l�_�Z�
\bkhdh]�bgl_gabl_lZ�dh�_�^hibj_�m�klZf[_gb�ijhklhj��+DR�HW�DO���������� 

 

Ihj_^�aZrlbl_�^hfZ�bgkl\Z�h^��Zdbo�ba\hjZ��Z\g_�jZk\_l_��ijZ\begh�
dhjbr�_�_�mgmljZr�_�\_rlZqd_�jZk\_l_��_�h^�d�mqgh]�agZqZ�Z��;h�_��_�
dhjbklblb�\br_�fZ�bo�ba\hjZ�ijb]mr_g_�b�mkf_j_g_�lhie_�k\_lehklb��
mf_klh� �Zdh]� p_gljZegh]� hk\_l�_�Z��GZ� h\Z�� gZqbg� k_�fh`_ ihklb�b�
aZrlblgb� _n_dZl� gZ� ijbjh^g_� [bhehrd_� jblfh\_� dh�b� km� aZ\bkgb� h^�
k\_lehklb�� 

 

BZdh� km� gZ\_^_g_� f_j_� l_ogbqdh]� lbiZ� dh�_� gZ�\br_� ^hijbghk_�
aZrlblH� a^jZ\�Z� h^� _n_dZlZ� k\_lehkgh]� aZ]Z{_�Z�� _^mdZpb�Z�
klZgh\gbrl\Z� �_�lZdh{_�d�mqgZ�dhfihg_glZ�aZrlbl_��<_ebdb�ijh[e_f�
ij_^klZ\�Z� g_bgnhjfbkZghkl� klZgh\gbrl\Z� h� h\h�� ijh[e_fZlbpb��
�_ghf�agZqZ�m�b�f_jZfZ�aZ�aZrlblm��;h�Z�bgnhjfbkZghkl�h�[blghklb�
d\Zebl_lZ�kgZ�b�ijZ\beg_�mihlj_[_�hk\_l�_�Z�fh`_�ih^klZ�b�ijhf_g_�
m� k\Zdh^g_\gbf� gZ\bdZfZ� b� lbf_� aZrlblblb� ih�_^bgpZ� h^� rl_lgbo�
ihke_^bpZ��FbgbfZeg_�ijhf_g_��dZh�rlh�km�jZgb�_�]Zr_�_�k\_leZ�ij_�
kiZ\Z�Z�� kfZ�b\Z�_�hk\_l�_�Z��ba[_]Z\Z�_�^b]blZegbo�mj_{Z�Z�fh]m�
bfZlb�\_ebdb�mlbpZ��gZ�^m]hjhqgh�a^jZ\�_��.RFLIDM�HW�DO���������� 

 

H^�ihk_[gh�bgl_j_kZ�km�jbabqg_�]jmi_��dZh�rlh�km�jZ^gbpb�m�gh�gbf�
kf_gZfZ��h[he_eb�h^�dZj^bh\ZkdmeZjgbo�b�ikbobqdbo�h[h�_�Z��^_pZ�b�
klZjb�_�hkh[_��Dh^��bo��_�ijbkmlZg�bajZ`_gb�b�ihj_f_�Z��pbjdZ^b�Zegh]�
jblfZ��iZ��_�g_hioh^gh�ijbeZ]h^blb�mkeh\_�hk\_l�_�Z�b�j_`bf�h^fhjZ�� 
�
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M�ij_loh^gbf�^_p_gb�ZfZ��Zkgh��_�ihdZaZgh�^Z��_�k\_lehkgh�aZ]Z{_�_�
agZqZ�Zg� _dhehrdb�nZdlhj�� dh�b� ^hijbghkb� ijhf_gb� mkeh\Z�`b\hlg_�
kj_^bg_��Rl_lZg� mlbpZ�� gZ� a^jZ\�_� qh\_dZ� �_� g_hkihjZg�� gZ� hkgh\m�
[jh�gbo� klm^b�Z� dh�_� km� ZkhpbjZe_� k\_lehkgh� aZ]Z{_�_� kZ� jZaebqblbf�
ihj_f_�Z�bfZ�a^jZ\�Z��K�^jm]_�kljZg_��ihdZaZgh��_�b�^Z�[jh�g_�aZrlblg_�
f_j_�fh]m�agZqZ�gh�kfZ�blb�h\Z��rl_lgb�mlbpZ��b�^_eh\Zlb�ih\h�gh�gZ�
a^jZ\�_�� Mijdhk� lhf_�rlh� k\_lehkgh� aZ]Z{_�_� ij_^klZ\�Z� �_^Zg� h^�
baZah\Z� fh^_jgh]� `b\hlgh]� Zf[b�_glZ�� dhf[bgZpb�Z� _nbdZkgbo�
kbkl_fkdbf�b�bg^b\b^mZegbo�f_jZ�fh`_�m�\_ebdh��f_jb�ihgbrlblb��_g�
g_]Zlb\Zg�mlbpZ��b�mgZij_^blb�d\Zebl_l�`b\hlZ�ih�_^bgpZ�b�^jmrl\Z�m�
p_ebgb�� 

AZo\Zeghkl� H\h� bkljZ`b\Z�_� MH� kijh\_^_gh� ma� ih^jrdm�� Nhg^Z� aZ�
gZmdm� J_im[ebd_�Kj[b�_�� [j�� ������ =jZ^kdZ� hik_j\Zlhjb�Z� ;_h]jZ^Z� - 
8UE2EV%HO� b�FbgbklZjkl\Z� gZmd_�� l_oghehrdh]� jZa\h�Z� b� bgh\Zpb�Z�
J_im[ebd_� Kj[b�_� djha� Ijh�_dlgb� m]h\hj� [j�� ���-03-��������-
���������� 

Ebl_jZlmjZ�

&DR�0��;X�7��<LQ�'��8QGHUVWDQGLQJ�OLJKW�SROOXWLRQ��5HFHQW�DGYDQFHV�RQ�LWV�KHDOWK�
WKUHDWV�DQG�UHJXODWLRQV��-�(QYLURQ�6FL��&KLQD�����������������-����  

*XDQ�4��:DQJ�=��&DR�-��'RQJ�<��&KHQ�<��7KH�UROH�RI�OLJKW�SROOXWLRQ�LQ�PDPPDOLDQ�
PHWDEROLF� KRPHRVWDVLV� DQG� LWV� SRWHQWLDO� LQWHUYHQWLRQV��$� FULWLFDO� UHYLHZ�� (QYLURQ�
3ROOXW��������������������  

+DR�4��:DQJ�/��/LX�*��5HQ�=��:X�<��<X�=��<X�-��([SORULQJ�WKH�FRQVWUXFWLRQ�RI�
XUEDQ�DUWLILFLDO�OLJKW�HFRORJ\��D�V\VWHPDWLF�UHYLHZ�DQG�WKH�IXWXUH�SURVSHFWV�RI�OLJKW�
SROOXWLRQ��(QYLURQ�6FL�3ROOXW�5HV�,QW�����������������������-�������  

.HUQEDFK�0(��0LOOHU�&��$ODDVDP�9��)HUJXVRQ�6��)UDQFLV�&'��,QWURGXFWLRQ�WR�WKH�
6\PSRVLXP�� (IIHFWV� RI� /LJKW� 3ROOXWLRQ� $FURVV� 'LYHUVH� 1DWXUDO� 6\VWHPV�� ,QWHJU�
&RPS�%LRO��������������������-����� 

.RFLIDM�0��:DOOQHU� 6�� %DUHQWLQH� -&��0HDVXULQJ� DQG� PRQLWRULQJ� OLJKW� SROOXWLRQ��
&XUUHQW�DSSURDFKHV�DQG�FKDOOHQJHV��6FLHQFH������������������������-����� 
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Menéndez-9HOi]TXH]� $�� 0RUDOHV� '�� *DUFtD-'HOJDGR� $%�� /LJKW� 3ROOXWLRQ� DQG�
&LUFDGLDQ� 0LVDOLJQPHQW�� $� +HDOWK\�� %OXH-)UHH�� :KLWH� /LJKW-Emitting Diode to 

$YRLG�&KURQRGLVUXSWLRQ��,QW�-�(QYLURQ�5HV�3XEOLF�+HDOWK���������������������  

6DOFHGD� 5�� /LJKW� 3ROOXWLRQ� DQG� 2[LGDWLYH� 6WUHVV�� (IIHFWV� RQ� 5HWLQD� DQG� +XPDQ�
+HDOWK��$QWLR[LGDQWV��%DVHO��������������������� 

7lKNlP|�/��3DUWRQHQ�7��3HVRQHQ�$.��6\VWHPDWLF�UHYLHZ�RI�OLJKW�H[SRVXUH�LPSDFW�
RQ�KXPDQ�FLUFDGLDQ�UK\WKP��&KURQRELRO�,QW�������������������-���� 

7RXLWRX�<��/LJKW�DW�QLJKW�SROOXWLRQ�RI�WKH�LQWHUQDO�FORFN��D�SXEOLF�KHDOWK�LVVXH��%XOO�
$FDG�1DWO�0HG���������������������-�����  

:DONHU�:+��QG��%XPJDUQHU�-5��%HFNHU-.UDLO�''��0D\�/(��/LX�-$��1HOVRQ�5-��
/LJKW�DW� QLJKW�GLVUXSWV�ELRORJLFDO� FORFNV�� FDOHQGDUV�� DQG� LPPXQH� IXQFWLRQ��6HPLQ�
,PPXQRSDWKRO�������������������-���� 

:RMFLHFKRZVND� :�� +DKDG� 2�� 'DLEHU� $�� 5DM]HU� 0�� 1LJKW� OLJKW� SROOXWLRQ� DQG�
FDUGLRYDVFXODU�GLVHDVH��.DUGLRO�3RO�������������-�������-����  

=HPDQ� 0�� 2NXOLDURYD� 0�� 5XPDQRYD� 96�� 'LVWXUEDQFHV� RI� +RUPRQDO� &LUFDGLDQ�
5K\WKPV�E\�/LJKW�3ROOXWLRQ��,QW�-�0RO�6FL��������������������� 

=KDQJ�0��;LH�<��+X�'��;X�-��:DQJ�-��<DQJ�/��7LDQ�-��/L�%��/LJKW�SROOXWLRQ�DQG�ULVN�
RI�GLDEHWHV��D�V\VWHPDWLF�UHYLHZ�DQG�PHWD-DQDO\VLV�RI�REVHUYDWLRQDO�VWXGLHV��)URQW�
3XEOLF�+HDOWK�������������������� 

 


