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Imp��v�m�n
	in	
h�	�f𿿿�i�n�y	�f	��g�ni�	s����	����	(OSC)	is	�n�	�f	
h�	h�
	
�pi�s	�f	
h�	m�d��n-d�y	��s����h.	
D�spi
�	�nvi��nm�n
	f�i�nd�in�ss	�nd	s�v����	�
h��	p���
i���	�dv�n
�g�s,	
h�	p�w��	��nv��si�n	�f𿿿�i�n�y	(PCE)	
�f	OSC	h�s	n�
	y�
	��hi�v�d	
h�	��v��s	�f	
h�	��mm���i��	in��g�ni�	s����	����s.	In	
his	��n
�x
,	m��������	
�i���ing	
�f	
h�	d�n��	�nd	����p
��	m�
��i��s	��n	h��p	in	��ignm�n
	�f	
h�	�n��gy	��v��s	in	��d��	
�	imp��v�	PCE.	In	
his	
s
�dy,	 w�	 d�m�ns
��
�	 
h�	 in
��d��
i�n	 �f	 diff���n
	 f�n�
i�n��	 g���ps	 �n	 
h�	 m�s
	 wid��y	 �s�d	 d�n��	 �nd	
����p
��	m�
��i��s	n�m��y	p��y(3-h�xy�
hi�ph�n�)	 (P3HT)	�nd	f������n�,	��sp��
iv��y.	P3HT	w�s	 s����ssf���y	
��nv��
�d	 in
�	 p��y(4-b��m�-3-h�xy�
hi�ph�n�),	 p��y(4-�h����-3-h�xy�
hi�ph�n�),	 �nd	 p��y(3-h�xy�-4-	
ni
��
hi�ph�n�)	 
h���gh	 b��min�
i�n,	 �h���in�
i�n,	 �nd	 ni
��
i�n	 ����
i�ns,	 ��sp��
iv��y.	 Simi����y,	 f������n�	
w�s	��nv��
�d	 in
�	ph�ny�-C61-p�n
�n�i�	��id	m�
hy�	�s
��,	ph�ny�-C61-p�n
�n�i�	��id,	�nd	m�
hy�-2-C61	 p��-
pi�n�
�.	Th�	s����ss	�f	diff���n
	m�di𿿿��
i�ns	�n	P3HT	�nd	f������n�	w�s	m�ni
���d	by	1H	N�R	sp��
��s��py.	
Fin���y,	 
h�	 �p
�����
��ni�	 p��p��
i�s	 �f
��	 
h�	 �b�v�-m�n
i�n�d	 m�di𿿿��
i�ns	 w���	 �v����
�d	 by	 UV–Vis	
sp��
��s��py	�nd	�y��i�	v��
�mm�
�y.			

�� ������	
�i���

Th�	�s�	�f	n�n��n�w�b��	�n��gy	s�����s	in	��d��	
�	��mb�
	
h�	�n-
��gy	d�m�nds	�f	
h�	w���d	h�s	in����s�d	signi𿿿��n
�y	in	����n
	
im�s.	
This	 d�v���pm�n
	 h�s	 ��d	 
�	 �n	 in����s�	 in	 
h�	 g��b��	w��ming	 �nd	
�nvi��nm�n
��	 p����
i�n.	 Th�	 s�bs
i
�
i�n	 �f	 n�n��n�w�b��	 �n��gy	
s�����s	wi
h	��n�w�b��	�n��gy	s�����s	is	�n	��
��n�
iv�	
�	h�mp��	
h�	
��pid	 in����s�	 in	 
h�	 g��b��	 w��ming	 �nd	 �nvi��nm�n
��	 p����
i�n.	
H�w�v��,	
h�	m�s
	�b�nd�n
	s�����	�f	��n�w�b��	�n��gy,	
h�	s�n,	h�s	
n�
	y�
	b��n	�xp��i
�d	
�	i
s	f���	p�
�n
i��	in	
his	��g��d.	Th�	��nv��si�n	
�f	 s����	 �n��gy	 in
�	 ����
�i���	 �n��gy	 d��sn’
	 ��nd��	 �ny	 n�
�w��
hy	
h�z��ds	
�	
h�	�nvi��nm�n
	[1,2].	C�mm���i���y	�v�i��b��	s����	����s	���	
b�s�d	�n	 in��g�ni�	si�i��n,	��dmi�m,	�nd	��dmi�m	s��𿿿d�	m�
��i��s.	
Th�i�	m�n�f��
��ing	p����ss	is	�ss��i�
�d	wi
h	
h�	�����s�	�f	�nvi��n-
m�n
	 p����
ing	by-p��d��
s.	O�g�ni�	 s����	����	 (OSC)	 ��n	b�	�n	�nvi-
��nm�n
	f�i�nd�y	��
��n�
iv�	�f	��mm���i���y	�v�i��b��	in��g�ni�	s����	
����	 [2,3].	O�g�ni�	 s�mi��nd��
��	m�
��i��s	�ddi
i�n���y	�ff��	 s�v����	
imp��
�n
	p��p��
i�s	s��h	�s	�igh
	w�igh
,	
��nsp���n�y,	<�xibi�i
y,	�nd	

��sy-p����ss�bi�i
y.	 H�w�v��,	 
h�	 
��hn���gy	 �f	OSC	 is	 s
i��	 �nd��d�-
v���p�d	�nd	i
s	p�w��	��nv��si�n	�f𿿿�i�n�y	(PCE)	is	��
h��	��w.	Tw�	
imp��
�n
	 ��mp�n�n
s	 �f	 �ny	 OSC	 ���	 �n	 ����
��n	 d�n��	 m�
��i��	
(��nj�g�
�d	 p��ym��s	 s��h	�s	P3HT,	PBDB-T-SF,	 �nd	PTQ10)	�nd	�n	
����
��n	����p
��	m�
��i��	 (s��h	�s	f������n�	�nd	ITIC).	Th�	�h�mi���	
m�di𿿿��
i�n	�f	
h�s�	m�
��i��s	in	��d��	
�	�p
imiz�	
h�	�p
�����
��ni�	
p��p��
i�s	m�y	h��p	
�	�nh�n��	
h�	PCE	[4,5].	

Am�ng	 
h�	 �b�v�-m�n
i�n�d	 d�n��	m�
��i��s,	 p��y
hi�ph�n�s	 ���	
m�s
	wid��y	�xp����d	�wing	 
�	s�v����	�ss��i�
�d	�dv�n
�g�s	 s��h	�s	

h�i�	 ��w-��s
,	 �nvi��nm�n
	 f�i�nd�in�ss,	 
h��m��	 s
�bi�i
y,	 �nd	 f��i��	
p����ss�bi�i
y	[6].	H�w�v��,	high	HO�O	�n��gy	��v��	�nd	���g�	�n��gy	
b�nd	g�p	���	
h�	m�j��	�imi
�
i�ns	�f	p��y
hi�ph�n�s	f��	
h�i�	�pp�i��-

i�ns	in	OSC	[7].	Th�	PCE	�f	�ny	OSC	��n	b�	imp��v�d	by	�ngin���ing	�f	

h�	d�n��	�nd	����p
��	m�
��i��s.	 In	
his	��n
�x
,	
h�	p��f��m�n��	�f	
OSC	��n	b�	imp��v�d	by	�n	�nh�n��m�n
	in	
h�	�bs��p
i�n	�f𿿿�i�n�y	�f	

h�	 m�j��	 p��
	 �f	 
h�	 s�n�igh
	 (i.�.	 n���	 Inf����d	 ��di�
i�n),	 by	
��mp��ssi�n	in	
h�	�n��gy	g�p	b�
w��n	HO�O	�nd	LU�O	��v��s,	�nd	by	
d�wn-shif
ing	�f	
h�	LU�O	��	�p-shif
ing	�f	
h�	HO�O	�n��gy	��v��	�f	
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