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More low lying isomers of (NH4NOs + nH) (n = 1-5) anions are summarized in Figures S5, S7 to S10 in the Supporting
Information. Note that the figure numbers in the S.1. document are related to those of the text figures, as for example Figure
S5 < Figure 5.
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Figure S5 Optimized geometries of the typical low lying anionic isomers of (NHsNO; + H)" based on mb97XD/aug-cc-pvtz
DFT calculations. The relative energies and calculated VDEs are indicated.
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Figure S7 Optimized geometries of the typical low lying anionic isomers of (NHsNOs; + 2H)" based on ®b97XD/aug-cc-
pvtz DFT calculations. The relative energies and calculated VDESs are indicated.
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Figure S8 Optimized geometries of the typical low lying anionic isomers of (NHsNOz + 3H)" based on ®b97XD/aug-cc-

pviz DFT calculations. The relative energies and calculated VDEs are indicated.
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Figure S9 Optimized geometries of the typical low lying anionic isomers of (NHsNOz + 4H)" based on ®b97XD/aug-cc-
pviz DFT calculations. The relative energies and calculated VDEs are indicated.
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Figure S10 Optimized geometries of the typical low lying anionic isomers of (NHsNOs + 5H)" based on ®b97XD/aug-cc-

pviz DFT calculations. The relative energies and calculated VDEs are indicated.
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Figure S14 Optimized geometries of the typical low lying anionic isomers of parent anion NH4sNO3™ based on M062X/aug-
cc-pvtz DFT calculations. The relative energies and calculated VDEs are indicated. The isomers have nearly identical
structures with respect to the corresponding isomers optimized at ®b97XD/aug-cc-pvtz DFT level of theory.
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Figure S15 Optimized geometries of the typical low lying anionic isomers of (NH4NO; + H)™ based on M062X/aug-cc-pvtz
DFT calculations. The relative energies and calculated VDEs are indicated.
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Figure S16 Optimized geometries of the typical low lying anionic isomers of (NHsNOs + 2H)" based on M062X/aug-cc-
pvtz DFT calculations. The relative energies and calculated VDEs are indicated.
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Figure S17 Optimized geometries of the typical low lying anionic isomers of (NHsNOs + 3H)  based on M062X/aug-cc-

pvtz DFT calculations. The relative energies and calculated VDEs are indicated.
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Figure S18 Optimized geometries of the typical low lying anionic isomers of (NHsNOs + 4H)" based on M062X/aug-cc-

pvtz DFT calculations. The relative energies and calculated VDEs are indicated.
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Figure S19 Optimized geometries of the typical low lying anionic isomers of (NHsNOs + 5H)  based on M062X/aug-cc-
pvtz DFT calculations. The relative energies and calculated VDES are indicated.
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Figure S20 Photoelectron spectra of (NHsNOs + nH)™ (n = 0-2) recorded with 266 nm photons. The features around 4 eV
come from noise.
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Figure S21 (1) Mass spectrum of (NH4sNO3 + H)" with sample (NHsNO3/DCM) spayed on a Zn substrate. (I1) Photoelectron
spectrum of (NH4sNO3 + H)" recorded with 355 nm photons with sample (NHsNOs/DCM) spayed on a Zn substrate.
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Figure S22 Experimental VDEs (black line) and charge differences (red line) between anion and corresponding neutral at
the same geometry as that of anion on local atom of specific anionic isomers with increasing number of H atom. (n = 0,
isomer (C); n =1, isomer 1H (B); n = 2, isomer 2H" (C); n = 3, isomer 3H" (I); n = 4, isomer 4H" (D); n =5, isomer 5H (J))
Both lines show similar trend patterns. As can be seen from Figure 11 in the text, the NBO/HOMOS of these anionic isomers
all show valence bound extra electron wave functions mostly localized on O/N p orbitals.



Table S1 Binding energies (eV/mol) of three anionic isomers ((A), (B), and (C)) of NH4NOs" parent anion.
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Table S2 Chemical compound names of different moieties exhibited in the isomeric structures shown in present work.
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Jd J
formula NH,OH HNO HONO HNOH
name hydroxylamine | nitroxyl nitrous acid | MYdroxyazanyl

or aminoxyl




Table S3 Binding energies (eV/mol) of different isomers for hydrogenated cluster anions (NHsNOs + nH)" (n = 2-5). The

binding energies are given as the dissociation energy for losing the least strongly bound fragments.
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