
N2 fluorescence in photoionization of N2
by 16.3-150 eV photons

Filter BW 
(Å)

Line (Å) State ν’- ν’’ Threshold 
(eV)

System/Band Name

1150-2000 1160-
-1200

NI 20.09-41.99 26 Lines

3914.4 0-0 18.6
3884.3 1-1 19.1
3915 0-0 21.15
3885 1-1
4099.951-
-3818.27

NI ~23.72 16 Lines

4097.3-
-3829.793

NII ~45.95 28 Lines

4097.31-
-3752.65

NIII ~84.42 16 Lines

3994.9 B2Σu
+-X2Σg

+ 22-18 23.0 1st Negative System
4006.7 B2Σu

+-X2Σg
+ 20-17 22.8 1st Negative System

4010.99-
-3969.95

NI ~23.6 5 Lines

3994.998 NII ~45.95
4003.64 ~96.46
3998.69

5137.5-
5155.0

5148.8 B2Σu
+-X2Σg

+ 1-4 19.1 1st Negative System

NIII

3950-4050

d’Incan-Topouzkhanian
System

4Σu
+-X4Σg

+

1st Negative SystemB2Σu
+-X2Σg

+3750-4100
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Using Beamline 10.0.1.2 of the ALS we have made 
the first narrow-band excitation function 
measurements of N2 over a large energy range.

Why

•N2 is present in stellar atmospheres, comets, aurora 
and our own atmosphere. Basic data on this system is 
important.
•Photo-induced excitation functions are sparse over a 
large energy range for the most basic of N2 systems, 
especially above 30 eV.

How

•Linearly-polarized synchrotron radiation incident on 
an effusive gas jet.
•An optical stack consisting of a linear polarizer at the 
magic angle, an interference filter and a PMT 
measured the intensity of the light. The magic-angle 
polarizer eliminates the effect of excited-target 
alignment on emitted intensity.
•Incident photon flux was monitored using a calibrated 
photodiode.
•Chamber pressure was measured with a ion gauge.

Data Analysis

The background rate was subtracted from the signal 
rate. This was then normalized to chamber pressure 
and incident photon flux.  Data for each channel of 
Fig. 2 was taken with an incident photon energy 
resolution of 10 meV.  The uncertainty in Figures 2A 
and 2B can be seen in the spread of the data.  
However, due to the low signal obtained the data for 
Figures 2C and 2D were binned every 100 meV.  The 
error was taken as the standard deviation of the mean 
of the binned data.
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Figure 2: Fluorescence A) 115-200 nm at 144°, B) 375-410 nm at 30°, C) 395-405nm at 35.3°
from the z-axis in the plane of the linear polarization of the beam, D) 514.88 nm at 90° from the 
plane containing the beam and its polarization direction.
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Figure 3: N2/N2
+ Potential Curves.

Results and Discussion

Using references [1-3] we constructed a list of 
observable NI, NII, NIII, N2, and N2

+ systems.  Fig. 3 
was used to rule out any system which was 
inaccessible due to the incident photon beam energy. 
References [4,7,8] provided criteria for determining 
relative intensities between different vibrational
transitions. The primary criterion was that transitions 
from ν’=0 dominated in emission over ν’=1 [4,7]. 
Thus, ν’>1 transitions were essentially negligible. 
Table 1 summarizes all observable systems for our 
apparatus.

Fig. 2A shows five peaks from 20 to 36 eV and a 
broad peak from approximately 41 to 56 eV.  This 
broad peak is in qualitative agreement with  
Ehresmann et al. [9]

Fig. 2B has a sharp turn-on at 18.81 eV which 
corresponds to the B2Σu

+-X2Σg
+, ν’=0 to ν’=0 

transition.

Table 1: Observable lines of the photofragments and their corresponding 
pertinent properties.

Fig. 2C corresponds to a narrower band without the 391.44 nm 
transition. There is not a sharp turn-on, but the data have a similar shape 
after the peak. Small peaks at higher energy could be due to atomic 
nitrogen thresholds.

Fig. 2D. Singling out the B2Σu
+-X2Σg

+, ν’=1 to ν’’=4 molecular transition 
yields a sharp turn-on at 22.4 eV, but the intensity is very low and near 
the threshold of our detection capability.

Figure 1: Experimental schematic.


