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Introduction 
This supplementary material lists the photolytic and chemical reactions implemented in the Venus Planetary Climate Model (Venus PCM) to calculate the NO nightglow. The table includes the reaction rates used and the corresponding references. 
In our simulations, on the day side, the loss of the nitrogen atoms N produced by photolysis of N2 mainly occurs between 130 km and 160 km. The major processes that control N loss are the reactions of N with O2+ (R26, 51%), N with NO (R11, 22%), and N(2D) + O (R17, 20%). 


	
	Photodissociation
	Cross section reference

	(R1)
	NO2 + hv → NO + O
	200 – 238 nm : Jenouvrier et al., 1996
238 – 666 nm : Vandaele et al., 1998

	(R2)
	NO + hv → N + O
	Allen & Frederick, 1982

	(R3)
	N2 + hv → N(2D) + N
	Chan et al., 1993

	(R5)
	N2+ + hv → N+ + N + e-
	Schunk & Nagy, 2000

	(R6)
	N + hv → N+ + e-
	Schunk & Nagy, 2000

	(R7)
	NO + hv → NO+ + e-
	Schunk & Nagy, 2000

	
	Reaction
	Rate coefficient
	Reference

	(R8)
	NO2 + O → NO + O2
	







	Burkholder et al., 2020

	(R9)
	NO + O3 → NO2 + O2
	
	Burkholder et al., 2020

	(R10)
	NO + HO2 → NO2 + OH
	
	Burkholder et al., 2020

	(R11)
	N + NO → N2 + O
	
	Burkholder et al., 2020

	(R12)
	N + O2 → NO + O
	
	Burkholder et al., 2020

	(R13)
	NO2 + H → NO + OH
	
	Burkholder et al., 2020

	(R14)
	N + O → NO + hv
	
	Du & Dalgarno, 1990

	(R15)
	N + HO2 → NO + OH
	
	Brune et al., 1983

	(R16)
	N + OH → NO + H
	
	Atkinson et al., 1989

	(R17)
	N(2D) + O → N + O
	
	Herron, 1999

	(R18)
	N(2D) + N2 → N + N2
	
	Herron, 1999

	(R19)
	N(2D) + CO2 → NO + CO
	
	Herron, 1999

	(R20)
	N + O + CO2 → NO + CO2
	
	M. Campbell & A. Thrush, 1966

	(R21)
	N(2D) + CO → N + CO
	
	Herron, 1999

	(R22)
	N+ + H2O → H2O+ + N
	
	Adams et al., 1980

	(R23)
	N+ + CO2 → CO2+ + N
	
	Adams et al., 1980

	(R24)
	OH+ + NO → NO+ + OH
	
	Jones et al., 1981

	(R22)
	H2O+ + NO → NO+ + H2O
	
	Rakshit & Warneck, 1980

	(R23)
	CO2+ + NO → NO+ + CO2 
	
	Copp et al., 1982

	(R24)
	O2+ + NO → NO+ + O2
	
	Anicich, 1993

	(R25)
	O2+ + N2 → NO+ + NO
	
	Fox & Sung, 2001

	(R26)
	O2+ + N → NO+ + O
	
	Fox & Sung, 2001

	(R27)
	N2+ + H2O → H2O+ + N2
	
	Adams et al., 1980

	(R28)
	N2+ + O → O+ + N2
	
	Fox & Sung, 2001

	(R29)
	N2+ + e- → N + N
	
	Peterson et al., 1998

	(R30)
	N2+ + CO → CO+ + N2
	
	Adams et al., 1980

	(R31)
	N2+ + O → NO+ + N
	
	Fox & Sung, 2001

	(R32)
	N2+ + CO2 → CO2+ + N2
	
	Fox & Sung, 2001



Table S1. Nitrogen photochemistry implemented in the Venus PCM. T is the temperature and Telec is the electron temperature (see Martinez et al., 2024).
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