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Fluorescence from Nitrogen
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Filter
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15 filters are used.
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Electron beam
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Block diagram of DAQ
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ADC and TDC data
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Photon Yields by Electron

Y =
N

I � a � 
 � � � f � Q:E: � C:E:

Y : Photon Yield per unit length
I: Total number of electrons
N : Total number of signal counts
a: Length of the �uorescence portion

: Solid angle of the PMT
�: Quartz window transmission
f : �lter transmission
Q.E.: Quantum ef�ciency of the PMT
C.E.: Collection ef�ciency of the PMT
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Systematic errors

Item Errors

Quantum Ef�ciency (Q.E.) of PMT 5%
Collection Ef�ciency (C.E.) of PMT 10%
Transmission coef�cient of �lter 5%
Contamination from lines at the tail of 2%
�lter transmission
Other parameters (I,a,
,�) 4%

Total 13%

Statistical error in each run is less than 3%.
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Two Component Analysis

392nm �lter = 391.4nm(1N)+394.3(2P)
428nm �lter = 427.8nm(1N)+427.0(2P)

Yobs = Y1 + Y2 =
C1p

1 + p=p0
1

+
C2p

1 + p=p0
2

C1; C2; p
0
1; p

0
2 are determined with LS method.
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Photon Yield (Nitrogen)
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PSfrag replacements

Yi = Ci

p

1 + p=p0

Ci =
1

RN2
T (h�i)

dE

dx
Eo
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Parameters (Nitrogen)

main � p0 C E�

�(nm) m�1 hPa �10�2/(hPa�m) �10�4

316 2.03 �0.21 88.1 � 7.5 2.51 �0.14 5.07 �0.28
329 0.622�0.063 121. �10. 0.575�0.033 1.12 �0.06
337 8.28 �0.25 155. � 4. 6.16 �0.10 11.7 �0.2
354 0.417�0.044 70.3 � 6.4 0.634�0.035 1.15 �0.06
358 5.64 �0.31 125. � 6. 5.07 �0.16 9.07 �0.29
376 0.873�0.059 82.5 � 4.7 1.14 �0.04 1.95 �0.07
381 2.09 �0.25 128. �14. 1.84 �0.09 3.08 �0.16
391 0.419�0.049 5.46� 0.50 7.72 �0.54 12.6 �0.9
394 0.185�0.078 39.4 �12.5 0.49 �0.13 0.79 �0.22
400 0.399�0.036 62.9 � 4.8 0.674�0.033 1.08 �0.05
406 0.73 �0.15 140. �25. 0.597�0.064 0.94 �0.10
414 0.108�0.029 111. �24. 0.108�0.017 0.167�0.027
420 0.073�0.028 34. �10. 0.222�0.050 0.338�0.076
427 0.188�0.113 232. +144:

� 71:
0.099�0.038 0.148�0.057

428 0.151�0.031 5.6 � 1.1 2.72 �0.24 4.07 �0.36
Sum 21.69 �0.55 (300nm�406nm)
Sum 22.20 �0.56 (300nm�430nm)
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Photon Yield (Dry Air)

Air
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PSfrag replacements

N2: 78.8%
O2: 21.2%
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