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Fig. 1 Simulated[AH] (plain), shifted (dotted) and recorded 1 (dashed) luminescence spectra of Ir(ppy)3 (green), complex 1 (red) and complex 2 (blue). 
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Fig. 2 Simulated (blue) and experimental 1 (red) infrared transmittance spectra of complex 1. A correction factor of 0.93 was applied to simulated 

energies above 2000 cm−1. 
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Fig. 3 Main vibrational modes of complex 2. 
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# −∗ − c o d i n g : u t f −8 −∗ − 

" " " 

CIE C h r o m a t i c i t y Diagrams P l o t t i n g 

================================== 

N e c e s s a r y p a c k a g e : c o l o u r s c i e n c e 

 
v i a p i p : 

p i p  i n s t a l l  c o l o u r −s c i e n c e o 

r 

h t t p s : / / p y p i . o r g / p r o j e c t / c o l o u r −s c i e n c e / h 

t t p s : / / g i t h u b . com/ c o l o u r −s c i e n c e / c o l o u r / " 

" " 

 
import m a t p l o t l i b . p y p l o t a s p l t 

import c o l o u r 

from c o l o u r . p l o t t i n g import ∗  

import numpy a s np 

import pandas a s pd 

import p y v a l e n c e _ k e r n e l . b a s i c _ f u n c t i o n s a s b f 

 

 
d i r e c = ’ ’ # YOUR PATH 

f i l e n a m e = ’ ’ # YOUR FILENAME 

 
########################################################################                                         

# AUXILIARY FUNCTIONS 

######################################################################## 

# CIE1931 

c i e = np . l o a d t x t ( ’ . / CIE1931 . c s v ’ , d e l i m i t e r= ’ , ’ ) # LOAD CIE BASE FUNCTIONS 

 
# L i n e a r i n t e r p o l a t i o n 

def l i n _ i n t ( g r i d , f p o i n t s , x ) : 

t r y : 

r et ur n f p o i n t s [ l i s t ( g r i d ) . i n d e x ( x ) ] 

except V a l u e E r r o r , e : 

t r y : 

k = [ x <= xk f o r xk in g r i d ] . i n d e x ( True ) # xk−1<x<xk 

except V a l u e E r r o r , e : 

r et ur n 0 

i f ( k > 0)and k<len ( g r i d ) : 

r et ur n   f p o i n t s [ k−1]+(x−g r i d [ k −1]) ∗ ( f p o i n t s [ k]− f p o i n t s [ k −1])/( g r i d [ k]− g r i d [ k −1]) 

e l s e : 

r et ur n 0 

 
#  I n d i c a t o r   f u n c t i o n 

def i n d ( x0 , x1 , x ) : 

i f ( x0<=x ) and ( x<=x1 ) : 

r et ur n True 

e l s e : 

r et ur n F a l s e 

 
########################################################################                                         

# MAIN FUNCTION 
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######################################################################## 

def s p e c t r u m _ t o _ c i e ( s i m u l a t i o n , g r i d h e a d e r , s p e c t r h e a d e r , e n e r g y=True , p l o t=F a l s e , wlmin=400,wlmax=700): 

" " " 

C a l c u l a t e s t h e CIE  c o o r d i n a t e s  from  t h e  g i v e n  s p e c t r u m  u s i n g  B e c k ’ s  p r o c e d u r e  d o i . o r g /10.1002/ qua . 2 0 3 2 

P a r a m e t e r s 

−−−−−−−−−− 

s i m u l a t i o n   :   s p e c t r u m   a s  a  pandas  d a t a f r a m e . 

g r i d h e a d e r : w a v e l e n g t h / e n e r g y  h e a d e r  a s  a  s t r i n g . 

s p e c t r h e a d e r : i n t e n s i t y h e a d e r a s a s t r i n g . 

e n e r g y  :  T r u e  i f  i n t e n s i t y   v s  e n e r g y ,   F a l s e   i f   v s  w a v e l e n g t h . 

p l o t : b o o l e a n , i f T r u e d i s p l a y s p e c t r u m . 

wlmin : minimum o f w a v e l e n g t h r a n g e f o r i n t e g r a t i o n . 

wlmin : maximum o f w a v e l e n g t h r a n g e f o r i n t e g r a t i o n . 

−−−−−−− 

t u p l e 

X , Y , Z i n CIE c o o r d i n a t e s . 

Example 

−−−−−−−− 

>>>  s p e c t r u m _ t o _ c i e ( exptemp1 ,   ’ lambda ’ , ’ I ’ ,   F a l s e ,   F a l s e ,   550 ,  800) 

" " " 

i f e n e r g y i s True : 

s i m u l a t i o n = s i m u l a t i o n . s o r t _ v a l u e s ( by=0, a s c e n d i n g=F a l s e ) 

s i m u l a t i o n = s i m u l a t i o n . r e s e t _ i n d e x ( drop=True ) 

wavegrid = (1240/ s i m u l a t i o n [ g r i d h e a d e r ] ) # w a v e l e n g t h g r i d 

e l s e : 

wavegrid = s i m u l a t i o n [ g r i d h e a d e r ] 

dlambda = wavegrid [1:] − wavegrid [: −1] 

n o r m _ s p e c t r =  s i m u l a t i o n [ s p e c t r h e a d e r ]/max( s i m u l a t i o n [ s p e c t r h e a d e r ] ) 

t r e a t e d _ s p e c t r = max( n o r m _ s p e c t r )−min( n o r m _ s p e c t r )− n o r m _ s p e c t r 

i f p l o t i s True : 

l a b e l s  =  [ ’ X ’ , ’ Y ’ , ’ Z ’ ] 

f o r   i   in   range ( 1 , 4 ) : 

f i g  =  p l t . f i g u r e ( ) 

ax1 = f i g . a d d _ s u b p l o t (311) 

ax2 = f i g . a d d _ s u b p l o t (312) 

ax3 = f i g . a d d _ s u b p l o t (313) 

f i g . show ( ) 

ax1 . s e t _ t i t l e ( ’%s ( CIE ) ’%l a b e l s [ i −1] , f o n t s i z e =30) 

ax2 . s e t _ t i t l e ( ’ sim spectrum ’ , f o n t s i z e =30) 

ax3 . s e t _ t i t l e ( ’%s ∗  s p e c t r ’ %l a b e l s [ i −1] , f o n t s i z e =30) 

ax1 . p l o t ( wavegrid , [ l i n _ i n t ( c i e [ : , 0 ] , c i e [ : , i ] , dwave ) f o r dwave in wavegrid ] , lw=3) 

ax2 . p l o t ( wavegrid , [ l i n _ i n t ( wavegrid , n or m_ sp ect r , dwave ) f o r dwave in  wavegrid ] , "−−" , lw=3) 

ax2 . p l o t ( wavegrid , [ l i n _ i n t ( wavegrid , t r e a t e d _ s p e c t r , dwave ) f o r dwave in wavegrid ] , lw=3) 

ax3 . p l o t ( wavegrid ,  [ l i n _ i n t ( c i e [ : , 0 ] , c i e [ : , i ] , dwave )∗  l i n _ i n t ( wavegrid , t r e a t e d _ s p e c t r , dwave )   f o 

f o r ax in [ ax1 , ax2 , ax3 ] : 

ax . s e t _ x l i m ( wlmin , wlmax ) 

r et ur n [sum( [ i n d ( wlmin , wlmax , dwave )∗  l i n _ i n t ( c i e [ : , 0 ] , c i e [ : , i ] , dwave )∗  l i n _ i n t ( wavegrid , t r e a t e d _ s p e c t r , 

########################################################################                                                                      

# PLOT IN CIE COORDINATES 

######################################################################## 
 

# Read s p e c t r u m CSV 

spectrum = pd . r e a d _ c s v ( d i r e c+f i l e n a m e , header=None , d e l i m _ w h i t e s p a c e=True ) 

# P l o t t h e ∗  CIE 1931 C h r o m a t i c i t y Diagram ∗  . 

xex , yex , zex = s p e c t r u m _ t o _ c i e ( spectrum , 0 , 1 , F a l s e , F a l s e , 550 , 800) # i n t e g r a t e i n t e n s i t y from 550 nm t 
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f i g , ax = p l o t _ c h r o m a t i c i t y _ d i a g r a m _ C I E 1 9 3 1 ( s t a n d a l o n e=F a l s e ,  s h o w _ s p e c t r a l _ l o c u s=True ) 

ax . p l o t ( xex / ( xex+yex+zex ) , yex / ( xex+yex+zex ) , ’ o− ’ , c o l o r= ’ b l a c k ’ ) 

f i g . show ( ) 
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