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Online supporting information

Our CCE-CE simulation succeeded to reproduce the experimental observations of coincidence measurements 

when we adopted the parameter set of T = 300 K,  = 10 fs and R = 0.5 fs-1. Figures S1 – S4 displays the comparison 

between the experimental data and CCE-CE model sumulations for Iq+ coincience data with q=1-4. In each figure, 

(a)-(e), (f)-(i) and (k)-(n) show the kinetic energy distribution (KED) of fragment ions detected in coincidence with 

Iq+, SP2(Iq+,X) and SP3(Iq+,H+, X), respectively, where X represents H+, O+, N+ and C+. Black lines and red lines 

correspond to the experimental data and results of CCE-CE simulations. (o) represents the definition of for 

SP3(Iq+,H+, X). 

In the present SCC-DFTB approach, two types of energy injection to atoms {i} were examined. One is the case 

where the vertical components of additional momenta to the molecular plane, , are all set to be zero and ip
r

 
ip 

r

the other is the case where nonzero momenta are allowed for . To compare the and  cases, ip 
r

ip 
r

= 0 
ip 

r
≠ 0

we plotted their KED in Fig. S5 and SP2(Iq+, X) in Fig. S6.

Figure S7 shows the spatial distribution of one-electron wave functions for HOMO, HOMO-n (n=1-4) of 5-IU in 

the ground state, where the atomic position is that we adopted for NAQMD calculations at t=0 fs. Red and green 

colors represent the isosurfaces of the wave functions with the values of -0.03 and 0.03 atomic units, respectively. It 

is seen that wave functions of HOMO, HOMO-1 and HOMO-4 are mainly distributed on iodine.
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Fig. S1.  Comparison between the experiment (black line) and CCE-CE model sumulations (red lines) for I+ 

coincience data. (a)-(e) : Kinetic energy distribution of fragment ions. (f)-(i): SP2(I+,X) for X=H+, O+, N+ and C+. 

(j): Schematics of molecular structure. (k)-(n): SP3(I+,H+, X) for X=H+, O+, N+ and C+. (o) Definition of 
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Fig S2.  Comparison between the experiment (black line) andCCE-CE model sumulations (red lines) for I2+ 

coincience data. (a)-(e) : Kinetic energy distribution of fragment ions. (f)-(i): SP2(I2+,X) for X=H+, O+, N+ and C+. 

(j): Schematics of molecular structure. (k)-(n): SP3(I2+,H+, X) for X=H+, O+, N+ and C+. (o) Definition of 
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Fig. S3.  Comparison between the experiment (black line) and CCE-CE model sumulations (red lines) for I3+ 

coincience data. (a)-(e) : Kinetic energy distribution of fragment ions. (f)-(i): SP2(I3+,X) for X=H+, O+, N+ and C+. 

(j): Schematics of molecular structure. (k)-(n): SP3(I3+,H+, X) for X=H+, O+, N+ and C+. (o) Definition of 
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Fig. S4.  Comparison between the experiment (black line) and CCE-CE model sumulations (red lines) for I4+ 

coincience data. (a)-(e) : Kinetic energy distribution of fragment ions. (f)-(i): SP2(I4+,X) for X=H+, O+, N+ and C+. 

(j): Schematics of molecular structure. (k)-(n): SP3(I4+,H+, X) for X=H+, O+, N+ and C+. (o) Definition of 



Fig. S5  SCC-DFTB results for the kinetic energy distribution (KED) of fragment ions emitted from 5-iodouracil: 

(a) H+, (b) Oq+, (c) Nq+, (d) Cq+ and (e) Iq+. The blue solid and red broken lines denote the SCC-DFTB results for 

= 0 and , respectively. The other parameters used are the same as in the SCC-DFTB results of Figs. ip 
r

ip 
r

≠ 0

5 and 6: T = 300 K,  = 10 fs,  = 6 eV and Te = 6 eV. (f) The definition of the equilibrium angle between two atoms 

(the I atom and its nearest O atom) in the neutral 5-IU molecule.

(f)



Fig. S6.  Distribution of the normalized scalar product of momentum vectors, SP2(A,B), as a function of  cos (𝜃) =

 for fragment ion pairs (a) Iq+ -H+, (b) Iq+ -O+, (c) Iq+ -N+, and (d) Iq+ -C+. Gray shaded areas indicate �⃗�𝐴 ∙ �⃗�𝐵/|�⃗�𝐴||�⃗�𝐵|

the equilibrium angles between two atoms A and B as defined in Fig. S5 (f) . The blue and red broken lines denote 

the SCC-DFTB results for = 0 and , respectively. The other parameters used for the SCC-DFTB ip 
r

ip 
r

≠ 0

simulation are the same as in Fig.S5: T = 300 K,  = 10 fs,  = 6 eV and Te = 6 eV.



Fig. S7. Spatial distribution of electronic wave functions at t=0 fs, for HOMO, HOMO-n (n=1-4) of 5-IU, where 

the isosurfaces at the values of -0.03 e/a0
3 and 0.03 e/a0

3 are represented by red and green colors, respectively.


