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Abstract 
The 3-µm spectral characteristics of the haze material 
on Saturn and Titan show marked variations with 
altitude. We interpret these variations in terms of a 
chemical alteration during atmospheric motions, a 
transition between the aromatic and aliphatic spectral 
types of hydrocarbons, known as aging or annealing. 

1. Introduction 
From stellar occultation and limb-viewing measure-
ments performed at Saturn by the VIMS experiment 
on Cassini [1,2], and from solar occultation measure-
ments at Titan [3], we have retrieved the 3-µm 
spectral properties of the stratospheric haze material 
in both atmospheres, as well as their variation as a 
function of altitude [4,5].  

2. Results 
2.1 Titan 

On Titan, our results are relevant to the 250-700 km 
altitude range at one particular location (71°S). We 
find a marked change in the relative amplitudes of 
the 3.3 µm and 3.38 µm features, which are characte-
ristic of aromatic (double C=C chains or rings) or 
aliphatic (single C–C chains) structural groups, 
respectively. The "aromatic-to-aliphatic index" η – 
i.e. the ratio of the 3.33 µm to the 3.38 µm band, 
uncorrected for the absolute band strengths – varies 
from 3.3 at 580-700 km to 0.9 at 350-450 km, and 
0.5 around 250 km (see Figure 1). The structural 
change from aromatic to aliphatic type between 580 
and 480 km appears to correspond to a spontaneous 
"aging" of the particles – a transition between unan-
nealed and hardened particles [6,7] – while the 
further decrease of this index below 480 km may be 
related to the coating of the core particles by conden-
sates such as heavy alkanes [8]. 

 

Figure 1: Variation of the aromatic-to-aliphatic index 
of the haze material, as a function of altitude on Titan. 

2.2 Saturn 

On Saturn, our results are relevant to the 260-490 km 
altitude range at 55°N, and to the 375-825 km range 
at 78°N. The two altitude intervals overlap only by 
115 km because of very different viewing conditions. 
The "aromatic-to-aliphatic index" values are 0.7-0.8 
at 55°N, and 1.6-2.2 at 78°N (see Figure 2). In this 
case, the observed differences in the η values can 
hardly be interpreted as a consequence of a variation 
with altitude, since the two profiles differ even in the 
overlapping zones. Instead, we suggest that in the 
atmosphere of Saturn, the aging process of the haze 
material occurs during the latitudinal transport, by 
advection and/or diffusion, from the polar regions to 
mid-latitudes, while in the atmosphere of Titan, aging 
occurs during the vertical precipitation of the haze 
particles. 
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Figure 2: Same as Fig. 1 for Saturn. 

3. Summary and Conclusions 
In both Saturn and Titan atmospheres, we see 
evidence for a chemical alteration of the haze 
material as the particles are transported along with 
the atmospheric dynamics. On Titan, the change from 
the aromatic to the aliphatic spectral type of organic 
compounds occurs around 500 km altitude during the 
settling down motion, whereas on Saturn, it seems to 
occur below 400 km during the meridional transport 
between the polar and mid-latitude regions. These 
alterations are best interpreted as the consequence of 
an aging or annealing process, corresponding to the 
opening up of the triple and double bonds of 
hydrocarbons under some external effect (e.g., UV 
photolysis, magnetospheric particles, cosmic rays 
ionization, etc.). 
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