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Text S1. Derivation of the formation rate constant of CIs 26 

This section describes the detailed derivation for the formation rate constant of CIs. For 27 

simplicity in the derivation, we firstly consider one CI from the ozonolysis of the sesquiterpene 28 

(SQT) molecule, wherein only one SPC and one POZ connect the reaction chain (Scheme II in the 29 

manuscript). For atmospheric chemistry models, the formation rate of CIs (Rf) is typically given 30 

by Eq. (S1). 31 

𝑅𝑓 = 𝑘𝐶𝐼 ∙ 𝐶𝑆𝑄𝑇 ∙ 𝐶𝑂3
                                        (S1) 32 

Here kCI is the formation rate constant of CIs generated from the reactions between 33 

sesquiterpene (SQT) and O3, while CSQT and CO3 represent the concentrations of SQT and O3. If 34 

we change the perspective and start to think about the basic principle of elementary reactions, Rf 35 

is actually determined by the rate of POZ decomposition (Scheme II in the manuscript), and its 36 

expression is given by Eq. (S2). 37 

𝑅𝑓 = 𝑘3 ∙ 𝐶𝑃𝑂𝑍                 (S2) 38 

If we try to compare Eq. (S2) with Eq. (S1), we will find it necessary to express the 39 

concentration of POZ (CPOZ) as a function of CSQT and CO3. Based on Scheme II in the manuscript, 40 

the kinetics regarding the change of CPOZ along with ozonolysis time (t) can be analytically 41 

expressed as Eq. (S3). 42 

𝑑𝐶𝑃𝑂𝑍

𝑑𝑡
= 𝑘2 ∙ 𝐶𝑆𝑃𝐶 − ሺ𝑘−2 + 𝑘3ሻ ∙ 𝐶𝑃𝑂𝑍                                       (S3) 43 

The quantity CSPC represents the concentration of SPC and k2 is the rate constant of POZ 44 

formation from the SPC. The generated POZ can either reversely produce SPC again or decompose 45 

into the CI, with the rate constants represented by k−2 and k3, respectively. As supported by 46 

experimental studies(Talukdar et al., 2003; Davis et al., 2005; Ou and Chen, 2025), CSPC can be 47 

approximated by its steady-state concentration (Eq. (S4)). 48 
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𝑑𝐶𝑆𝑃𝐶

𝑑𝑡
= 0                                                                        (S4) 49 

Eq. (S4) means that, at any time during the SQT ozonolysis, the concentration of the SPC 50 

is assumed to be constant. The left-hand side of Eq. (S4), based on Scheme II in the manuscript, 51 

can be expressed as Eq. (S5).  52 

𝑑𝐶𝑆𝑃𝐶

𝑑𝑡
= 𝑘1 ∙ 𝑝 ∙ 𝐶𝑆𝑄𝑇 ∙ 𝐶𝑂3

− ሺ𝑘−1 + 𝑘2ሻ ∙ 𝐶𝑆𝑃𝐶                               (S5) 53 

Here k1 is the rate constant of effective collisions between the SQT and O3, p is the 54 

branching ratio that the effective collisions can produce this SPC (as the SQT and O3 indeed yield 55 

multiple SPCs), k−1 is the dissociation rate constant of the SPC, k2 is the formation rate constant 56 

of the POZ from the SPC. Combining Eqs. (S4) and (S5), the steady-state concentration of SPC, 57 

denoted as CSPC,ss, is given by Eq. (S6). 58 

𝐶𝑆𝑃𝐶,𝑠𝑠 = 𝑘1 ∙ 𝑝 ∙ ቀ
1

𝑘−1+𝑘2
ቁ ∙ 𝐶𝑆𝑄𝑇 ∙ 𝐶𝑂3

                                       (S6) 59 

Eq. (S6) suggests that, within the modeling timescale, both the concentrations of SQT and 60 

O3 are stable enough, so CSQT and CO3 remain constant. It is noted that CSPC,ss is a function of 61 

temperature since k1, k−1 and k2 may change during the temperature variations. Substituting Eq. 62 

(S6) into Eq. (S3), we obtain Eq. (S7). 63 

𝑑𝐶𝑃𝑂𝑍

𝑑𝑡
= 𝑘1 ∙ 𝑝 ∙ ቀ

𝑘2

𝑘−1+𝑘2
ቁ ∙ 𝐶𝑆𝑄𝑇 ∙ 𝐶𝑂3

− ሺ𝑘−2 + 𝑘3ሻ ∙ 𝐶𝑃𝑂𝑍                       (S7) 64 

For convenience, if we denote CPOZ as y, the first term on the right-hand side of Eq. (S7) 65 

as b, and (k−2 + k3) in Eq. (S7) as a, the Eq. (S7) then becomes a classical ordinary differential 66 

equation as shown in Eq. (S8). 67 

𝑑𝑦

𝑑𝑡
= 𝑏 − 𝑎𝑦                                                              (S8) 68 

After rearranging the Eq. (S8), we can conduct the indefinite integral as Eq. (S9), and then 69 

obtain the expression of y as a function of t with a constant c’ for integration (Eq. (S10)). 70 
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1

𝑎
∙ ∫

𝑑ሺ𝑎𝑦ሻ

𝑏−𝑎𝑦
= ∫ 𝑑𝑡                                                                (S9) 71 

𝑦 =
𝑏

𝑎
∙ ሺ1 − 𝑐′𝑒−𝑎𝑡ሻ                                                     (S10) 72 

Notably, in the experimental measurements of CI formation from ozonolysis, there is 73 

typically no pre-existing POZ (i.e., y = 0) when the ozonolysis starts (i.e., t = 0). In this case, we 74 

can obtain the value of c’ by solving Eq. (S10), which provides c’ = 1.  75 

By transforming a and b back to their original symbols, the analytical expression of CPOZ 76 

is given by Eq. (S11). 77 

𝐶𝑃𝑂𝑍 = 𝑘1 ∙ 𝑝 ∙ ቀ
1

𝑘−2+𝑘3
ቁ ∙ ቀ

𝑘2

𝑘−1+𝑘2
ቁ ∙ ൣ1 − 𝑒−ሺ𝑘−2+𝑘3ሻ𝑡൧                           (S11) 78 

Substituting Eq. (S11) into Eq. (S2), the analytical expression of Rf is given by Eq. (S12). 79 

𝑅𝑓 = 𝑘1 ∙ 𝑝 ∙ ቀ
𝑘3

𝑘−2+𝑘3
ቁ ∙ ቀ

𝑘2

𝑘−1+𝑘2
ቁ ∙ ൣ1 − 𝑒−ሺ𝑘−2+𝑘3ሻ𝑡൧ ∙ 𝐶𝑆𝑄𝑇 ∙ 𝐶𝑂3

                  (S12) 80 

Now we obtain the formation rate of a single CI as a function of all the related rate constants 81 

of elemental reactions as well as the concentrations of SQT and O3. Considering all the SPCs and 82 

their corresponding POZs generated from the ozonolysis and all the CIs generated from POZ 83 

decomposition, Eq. (S12) can be rewritten into a comprehensive expression given by Eq. (S13).                       84 

𝑅𝑓 = 𝑘1 ∙ σ σ ൜𝑝𝑖 ∙ ൬
𝑘3,𝑖,𝑗

𝑘−2,𝑖+𝑘3,𝑖,𝑗
൰ ∙ ൬

𝑘1,𝑖 ∙ 𝑘2,𝑖

𝑘−1,𝑖+𝑘2,𝑖
൰ ∙ ቂ1 − 𝑒−൫𝑘−2,𝑖+𝑘3,𝑖,𝑗൯𝑡ቃൠ𝑗𝑖 ∙ 𝐶𝑆𝑄𝑇 ∙ 𝐶𝑂3

       (S13) 85 

The subscript i in Eq. (S13) indicates the i-th SPC and the i-th POZ, and the subscript j 86 

indicates the j-th CI from the i-th POZ decomposition. Both i and j are positive integers. The value 87 

of i ranges from 1 to the total number of CIs, while the value of j is either 1 or 2, since each POZ 88 

can decompose into two possible CIs. Comparing Eq. (S13) with Eq. (S1), we can directly obtain 89 

the expression of kCI, which shows the rate constant of total CI formation (Eq. (S14)). 90 

𝑘𝐶𝐼 = 𝑘1 ∙ σ σ ൜𝑝𝑖 ∙ ൬
𝑘3,𝑖,𝑗

𝑘−2,𝑖+𝑘3,𝑖,𝑗
൰ ∙ ൬

𝑘1,𝑖 ∙ 𝑘2,𝑖

𝑘−1,𝑖+𝑘2,𝑖
൰ ∙ ቂ1 − 𝑒−൫𝑘−2,𝑖+𝑘3,𝑖,𝑗൯𝑡ቃൠ𝑗𝑖                 (S14) 91 
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Eq. (S14) handles all the kinetic details at the “double-well” potential energy surface of the 92 

CI formation mechanism, and we indicate that Eq. (S14) can be simplified by two approximations. 93 

The first approximation is that k−2 may vanish, as it is negligibly small compared to k3,i,j. This is 94 

because the energy barriers for the decomposition of POZs into SPCs are significantly higher than 95 

those for the CI formation(Donahue et al., 2011; Vereecken and Francisco, 2012; Taatjes et al., 96 

2014). In this case, kCI can be approximated by Eq. (S15). 97 

                              𝑘𝐶𝐼 ≈ 𝑘1 ∙ σ σ ൤𝑝𝑖 ∙
𝑘3,𝑖,𝑗

𝑘3,𝑖,𝑗
∙ ൬

𝑘2,𝑖

𝑘−1,𝑖+𝑘2,𝑖
൰ ∙ ൫1 − 𝑒−𝑘3,𝑖,𝑗𝑡൯൨𝑗𝑖                 98 

    = 𝑘1 ∙ σ σ ൤𝑝𝑖 ∙ ൬
𝑘2,𝑖

𝑘−1,𝑖+𝑘2,𝑖
൰ ∙ ൫1 − 𝑒−𝑘3,𝑖,𝑗𝑡൯൨𝑗𝑖                                        (S15) 99 

The second approximation is that the decomposition of each POZ produces only one major 100 

CI. Although there should be two CIs generated from the one POZ, one of the CIs has a faster 101 

formation rate, wherein its k3 is typically ~1−10 orders of magnitude higher than that of the other 102 

(Fig. 3). In this case, the summation based on j vanishes so that kCI can be further approximated 103 

by Eq. (S16).  104 

𝑘𝐶𝐼 ≈ 𝑘1 ∙ σ ൤𝑝𝑖 ∙ ൬
𝑘2,𝑖

𝑘−1,𝑖+𝑘2,𝑖
൰ ∙ ሺ1 − 𝑒−𝑘3,𝑖𝑡ሻ൨𝑖                                  (S16) 105 

The expression of kCI in Eq. (S16) is very similar to the expression of koz (Eq. (1) in the 106 

manuscript). Their relationship can be clearly illustrated if we denote the branching ratio of the i-107 

th ozonolysis channel (i.e., the reaction pathway that generates the i-th CI through the i-th SPC 108 

and the i-th POZ) as ri, which is given by Eq. (S17). 109 

𝑟𝑖 = 𝑝𝑖 ∙ ൬
𝑘2,𝑖

𝑘−1,𝑖+𝑘2,𝑖
൰ σ ൤𝑝𝑖 ∙ ൬

𝑘2,𝑖

𝑘−1,𝑖+𝑘2,𝑖
൰൨𝑖൘                                        (S17) 110 

Eq. (S17) reveals that ∑i ri = 1. Substituting Eq. (S17) into Eq. (S16), the relationship 111 

between kCI and koz can be derived as Eq. (S18). 112 
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          𝑘𝐶𝐼 ≈ 𝑘1 ∙ σ ൜𝑟𝑖 ∙ σ ൤𝑝𝑖 ∙ ൬
𝑘2,𝑖

𝑘−1,𝑖+𝑘2,𝑖
൰൨ ∙𝑖 ሺ1 − 𝑒−𝑘3,𝑖𝑡ሻൠ𝑖   113 

                                                     = 𝑘1 ∙ σ ൤𝑝𝑖 ∙ ൬
𝑘2,𝑖

𝑘−1,𝑖+𝑘2,𝑖
൰൨ ∙𝑖 σ ሾ𝑟𝑖 ∙ ሺ1 − 𝑒−𝑘3,𝑖𝑡ሻሿ𝑖    114 

= 𝑘𝑜𝑧 ∙ σ ሾ𝑟𝑖 ∙ ሺ1 − 𝑒−𝑘3,𝑖𝑡ሻሿ𝑖                                                        (S18) 115 

Eq. (S18) provides a clear physical sense that, for the i-th CI, its formation rate constant 116 

can be estimated by the product of the ozonolysis rate constant and the time-dependent branching 117 

ratio projecting of this CI (fCI,i), which is given by Eq. (S19). 118 

𝑓𝐶𝐼,𝑖 = 𝑟𝑖 ∙ ሺ1 − 𝑒−𝑘3,𝑖𝑡ሻ                                                   (S19) 119 

Thus, the relationship between kCI and koz can be written as Eq. (S20).  120 

𝑘𝐶𝐼 ≈ 𝑘𝑜𝑧 ∙ σ 𝑓𝐶𝐼,𝑖𝑖                                                          (S20) 121 

The time dependence of fCI,i shows the kinetic relaxation of kCI. Eqs. (S19) and (S20) reveal 122 

that, when the ozonolysis begins (i.e., t = 0), the value of fCI,i is zero, which means that if the i-th 123 

POZ does not pre-exist, the initial formation rate constant of the i-th CI is zero, even though the 124 

ozonolysis rate constant of the SQT is the positive number koz. It is also noted that the value of fCI,i 125 

will unlimitedly approach ri if the t is infinitely large (Eq. (S21)). 126 

𝑙𝑖𝑚
𝑡→∞

𝑘𝐶𝐼ሺ𝑡, 𝑇ሻ ≈ 𝑙𝑖𝑚
𝑡→∞

ൣ𝑘𝑜𝑧ሺ𝑇ሻ ∙ σ 𝑓𝐶𝐼,𝑖ሺ𝑡, 𝑇ሻ𝑖 ൧  127 

                                                                  = 𝑘𝑜𝑧ሺ𝑇ሻ ∙ 𝑙𝑖𝑚
𝑡→∞

σ 𝑓𝐶𝐼,𝑖ሺ𝑡, 𝑇ሻ𝑖  128 

                                                                  = 𝑘𝑜𝑧ሺ𝑇ሻ ∙ 𝑙𝑖𝑚
𝑡→∞

σ ሾ𝑟𝑖 ∙ ሺ1 − 𝑒−𝑘3,𝑖𝑡ሻሿ𝑖   129 

                                                                  = 𝑘𝑜𝑧ሺ𝑇ሻ ∙ σ 𝑟𝑖𝑖   130 

          = 𝑘𝑜𝑧ሺ𝑇ሻ                                                                  (S21) 131 

Eq. (S21) indicates that koz represents the plateau value of kCI if ozonolysis could proceed 132 

indefinitely. In the real atmosphere, kCI is always in a state of deviation from koz, though it 133 

continuously tends toward this value. 134 
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Text S2. Formation rate constant of CIs with scale factors accounting for the pre-existing POZs 135 

This section derives the analytical expression of kCI if POZs pre-exist before the SQT 136 

ozonolysis starts. For convenience, we still start by considering only one CI produced from its 137 

corresponding POZ. The analytical expression of kCI in Text S1 is derived based on the absence of 138 

pre-existing POZs, so that in Eq. (S10) the value of c’ equals 1. If the initial concentration of this 139 

POZ is not zero, we may denote the value of its initial concentration as y0 (y0 > 0), and the value 140 

of c’ can be obtained by solving Eq. (S10), which gives c’ = 1 – (y0 ∙ a / b).  141 

In the meantime, we also notice that, when t is infinitely large, the concentration of POZ 142 

unlimitedly approaches a constant, which is denoted as y∞ in Eq. (S22). 143 

𝑦∞ = lim
𝑡→∞

ቂ
𝑏

𝑎
∙ ሺ1 − 𝑐′𝑒−𝑎𝑡ሻ ቃ =

𝑏

𝑎
                                          (S22) 144 

We find it more convenient to express c’ as c’ = 1 – (y0 / y∞), so Eq. (S10) transforms into 145 

a general expression of y, as shown in Eq. (S23). 146 

𝑦 = 𝑦∞ ∙ ሾ1 − ሺ1 −
𝑦0

𝑦∞
ሻ ∙ 𝑒−𝑎𝑡ሿ                                            (S23) 147 

In this case, if we define the scale factor (s) as the ratio of the initial POZ concentration to 148 

its ultimate value at an infinite t (i.e., s = y0 / y∞ and s > 0), and transform y∞, a and b back to their 149 

original symbols, the analytical expression of CPOZ incorporating the scale factor will be given by 150 

Eq. (S24). 151 

𝐶𝑃𝑂𝑍 = 𝑘1 ∙ 𝑝 ∙ ቀ
1

𝑘−2+𝑘3
ቁ ∙ ቀ

𝑘2

𝑘−1+𝑘2
ቁ ∙ ൣ1 − ሺ1 − 𝑠ሻ ∙ 𝑒−ሺ𝑘−2+𝑘3ሻ𝑡൧                     (S24) 152 

Considering the formation of all the POZs and their CIs, along with the approximations 153 

discussed in Text S1, we further obtain the analytical expression of kCI that accounts for the pre-154 

existing POZs, as given by Eq. (S25). 155 

𝑘𝐶𝐼 ≈ 𝑘𝑜𝑧 ∙ σ ሼ𝑟𝑖 ∙ ሾ1 − ሺ1 − 𝑠𝑖ሻ ∙ 𝑒−𝑘3,𝑖𝑡ሿሽ𝑖                                   (S25) 156 

Thus, the analytical expression of fCI,i becomes Eq. (S26). 157 
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𝑓𝐶𝐼,𝑖 = 𝑟𝑖 ∙ ሾ1 − ሺ1 − 𝑠𝑖ሻ ∙ 𝑒−𝑘3,𝑖𝑡ሿ                                            (S26) 158 

Eqs. (S25) and (S26) show that, when the ozonolysis begins (i.e., t = 0), the value of fCI,i is 159 

no longer zero but ri ∙ si. Such a difference reveals that, if the i-th POZ pre-exists, the initial 160 

formation rate constant of the i-th CI is not yet zero. As si in Eq. (S26) is not considered as a time-161 

independent quantity in this kinetic study, the value of kCI with pre-existing POZs will unlimitedly 162 

approach koz if the t is infinitely large (Eq. (S27)). 163 

𝑙𝑖𝑚
𝑡→∞

𝑘𝐶𝐼ሺ𝑡, 𝑇ሻ ≈ 𝑙𝑖𝑚
𝑡→∞

ൣ𝑘𝑜𝑧ሺ𝑇ሻ ∙ σ 𝑓𝐶𝐼,𝑖ሺ𝑡, 𝑇ሻ𝑖 ൧  164 

                                                                  = 𝑘𝑜𝑧ሺ𝑇ሻ ∙ 𝑙𝑖𝑚
𝑡→∞

σ 𝑓𝐶𝐼,𝑖ሺ𝑡, 𝑇ሻ𝑖  165 

                                                                  = 𝑘𝑜𝑧ሺ𝑇ሻ ∙ 𝑙𝑖𝑚
𝑡→∞

σ ሼ𝑟𝑖 ∙ ሾ1 − ሺ1 − 𝑠𝑖ሻ ∙ 𝑒−𝑘3,𝑖𝑡ሿሽ𝑖   166 

                                                                  = 𝑘𝑜𝑧ሺ𝑇ሻ ∙ σ 𝑟𝑖𝑖   167 

          = 𝑘𝑜𝑧ሺ𝑇ሻ                                                                  (S27) 168 

Eqs. (S26) and (S27) indicate that, although pre-existing POZs may help reduce the gap 169 

between kCI and koz, kCI is still deviated from koz. We should be cautious about using koz to represent 170 

kCI in the modeling of CI formation. 171 

  172 
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Table S1. Fitted pre-exponential factors (A) of the Arrhenius equation based on the computational 173 

results of k−1 and k2 for each SPC generated from the ozonolysis of α-cedrene and α-copaene.  174 

SPC 
α-cedrene α-copaene 

k–1 k2 k–1 k2 

SPC1-1 1.6 × 1013 4.2 × 1010 1.6 × 1013 9.3 × 109 

SPC1-2 1.6 × 1013 2.1 × 1010 1.6 × 1013 7.9 × 109 

SPC2-1 1.6 × 1013 2.1 × 1010 1.6 × 1013 5.7 × 1013 

SPC2-2 1.6 × 1013 1.7 × 1010 1.6 × 1013 1.5 × 1013 

  175 
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Table S2. Branching ratio of the ozonolysis channels of α-cedrene and α-copaene corresponding 176 

to different SPCs across the studied temperatures. 177 

T (K) 
α-cedrene ozonolysis α-copaene ozonolysis 

1-1 1-2 2-1 2-2 1-1 1-2 2-1 2-2 

243 0.00 0.00 0.94 0.06 0.00 0.00 0.66 0.34 

248 0.00 0.00 0.94 0.06 0.00 0.00 0.65 0.35 

253 0.00 0.00 0.93 0.07 0.00 0.00 0.65 0.35 

258 0.00 0.00 0.93 0.07 0.00 0.00 0.64 0.36 

263 0.00 0.00 0.93 0.07 0.00 0.00 0.63 0.37 

268 0.00 0.00 0.93 0.07 0.00 0.00 0.63 0.37 

273 0.00 0.00 0.92 0.08 0.00 0.00 0.62 0.38 

278 0.00 0.00 0.92 0.08 0.00 0.00 0.62 0.38 

283 0.00 0.00 0.92 0.08 0.00 0.00 0.61 0.39 

288 0.00 0.00 0.91 0.09 0.00 0.00 0.60 0.40 

293 0.00 0.00 0.91 0.09 0.00 0.00 0.60 0.40 

298 0.00 0.00 0.91 0.09 0.00 0.00 0.59 0.41 

303 0.00 0.00 0.90 0.10 0.00 0.00 0.59 0.41 

308 0.00 0.00 0.90 0.10 0.00 0.00 0.59 0.41 

313 0.00 0.00 0.90 0.10 0.00 0.00 0.58 0.42 

318 0.00 0.00 0.90 0.10 0.00 0.00 0.58 0.42 

323 0.00 0.00 0.89 0.11 0.00 0.00 0.57 0.43 

  178 
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Table S3. Relaxation timescale of CI formation from the ozonolysis of α-farnesene and β-179 

farnesene. 180 

T (K) 
α-farnesene (unit: minutes) β-farnesene (unit: minutes) 

CI1 CI2 CI1 CI2 

243 0.4 7.1 556.3 483.9 

248 0.2 3.5 276.1 210.7 

253 0.1 1.8 140.8 94.7 

258 0.1 0.9 73.7 43.9 

263 0.0 0.5 39.5 20.9 

268 0.0 0.3 21.7 10.3 

273 0.0 0.2 12.1 5.2 

278 0.0 0.1 7.0 2.7 

283 0.0 0.1 4.1 1.4 

288 0.0 0.0 2.4 0.8 

293 0.0 0.0 1.5 0.4 

298 0.0 0.0 0.9 0.2 

303 0.0 0.0 0.6 0.1 

308 0.0 0.0 0.4 0.1 

313 0.0 0.0 0.2 0.0 

318 0.0 0.0 0.1 0.0 

323 0.0 0.0 0.1 0.0 
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Table S4. Comparison of computed POZ decomposition energy barriers between DLPNO-182 

CCSD(T)/def2-TZVPP and DLPNO-CCSD(T)/cc-pVTZ (unit: kcal mol–1). 183 

Sesquiterpenes 

DLPNO-CCSD(T)/def2-TZVPP DLPNO-CCSD(T)/cc-pVTZ 

CI1 CI2 CI1 CI2 

α-cedrene 15.2 18.3 15.6 18.7 

α-copaene 21.4 22.9 21.8 23.2 

β-caryophyllene 27.6 25.8 28.1 26.3 

α-farnesene  15.6 16.2 15.9 16.5 

β-farnesene  16.4 19.2 16.9 19.5 
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 185 
Figure S1. The experimental and computed ozonolysis rate constant of α-cedrene at different 186 

temperatures. The experimental data is reproduced with permission (Ghalaieny et al., 2012). 187 
Copyright 2012 Royal Society of Chemistry. 188 
  189 
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 190 

Figure S2. Temperature dependence of ln(k−1), ln(k2) and k2 / (k−1 + k2) of α-cedrene ozonolysis. 191 
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 193 

Figure S3. Temperature dependence of ln(k−1), ln(k2) and k2 / (k−1 + k2) of α-copaene ozonolysis. 194 
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 196 
Figure S4. The relative abundance of SPCs in the ozonolysis of (A) α-cedrene and (B) α-copaene 197 

across the studied temperatures.  198 
  199 
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 200 

Figure S5. Fitting of the computed temperature-dependent ozonolysis rate constants with the 201 
modified Arrhenius equation. 202 
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 204 

Figure S6. Comparison of Arrhenius equation components among β-caryophyllene (Gao et al., 205 
2022), α-farnesene (Kim et al., 2011), β-farnesene (Kim et al., 2011), α-cedrene, and α-copaene: 206 
(A) relative exponential factor, and (B) pre-exponential factor (natural logarithm). 207 
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 209 

Figure S7. Activation energy of POZ decomposition rate constants (k3) corresponding to CI1 and 210 
CI2 of all the studied sesquiterpenes. 211 
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 213 

Figure S8. Kinetic relaxation of formation rate constant of (A) α-farnesene-derived CI1; (B) α- 214 
farnesene-derived CI2; (C) β-farnesene-derived CI1; (D) β-farnesene-derived CI2. 215 
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 217 

Figure S9. Kinetic relaxation of the modified kCI with a scale factor of 0.5 for all the studied 218 
sesquiterpenes. 219 
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