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Supplementary Information 
 
Supplementary information on testing materials 
 
The intensity of emotions was controlled by the FaceGen software (Singular Inversions, Inc. 
CA) and was verified by an adult control group. Fifteen university students participated in the 
same experiment arranged in the afternoon and were also asked to rate the arousal and valence 
level for each image on the visual analogue scales (VAS). Adult ratings suggested that the 
facial expressions were well differentiated in terms of valence [F(2,177) = 247.01, P < 0.001] 
and arousal [F(2,174) = 49.96, P < 0.001]. Similar to the findings among infants, neither the 
total fixation duration on faces [F(2, 28) = 2.65, P = 0.089] nor the fixation ration on 
eye/mouth [F(2, 26) = 2.89, P = 0.074] was different across emotions. The 3 (emotions) x 2 
(time courses) repeated measure ANOVA indicated significant main effects of emotion on 
pupil size change [F(2, 28) = 15.96, P < 0.001; LSD post-hoc: unpleasant > neutral > 
pleasant] and time course [F(1,14) = 43.35, P < 0.001], but the interaction between time 
course and emotions was not significant [F(2, 28) = 1.99, P = 0.156]. Moreover, average pupil 
size change (i.e., average of 5 s) was negatively associated with valence (Pearson’s r = -0.29, 
P < 0.001) but not arousal (Pearson’s r = -0.03, P = 0.727).  
 
Meanwhile, the luminance of images was also measured and well-controlled. The results of 
Kruskall-Wallis test indicated that there was no significant difference in luminance across 
three emotional expressions (Chi-square = 1.92, P = 0.383; neutral: M = 64.9 cd/m2, rank = 
4.88; pleasant: M = 79.6 cd/m2, rank = 8.38; unpleasant: M = 71.2 cd/m2, rank = 6.25). 
 
To further rule out the potential confounding effect of luminance on pupil size change, adult 
participants were presented with the reversed faces after completing the same experiment as 
infants. As shown in Fig. S2 the initial enhanced pupillary reaction to pleasant faces 
disappeared after the same set of faces was reversed, while the pupil size change during the 
later phase of presentation remained consistent. 
 
 
Fig. S1. Examples of faces used in the current study and the definition of eyes and mouth 
areas. 
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Fig.	  S2.	  Average pupil size change in adults in three emotional conditions when faces were upside 
down. 	  

	  


