CONTENTS

ADStTACE ottt e e e e e 1
General INtrodUCHION . .. oottt et e et e et e et e et et 2

PART 1. ROCKET OBSERVATION OF THE NO y-BAND AIRGLOW
AND DEDUCTION OF NO DENSITY

L1, IntroducCtion .. .......iiiin ittt ittt e iie et et ettt ee e 5
1.2, Instrumentation . .............euiiiitiinneiiine e iineeennaneennnnnn 6
1.3. Principle of Measurement

1.3.1. Extraction of the y(1, 0) band emission ........................ 9

1.3.2. Evaluation of the (1, 0) band emission rate .................... 11
1.4. Laboratory Calibration ............cuuiiiuniineinnnenneennnennnnnn. 13
1.5. Observation of the y(1, 0) Band Airglow

1.5.1. Rocket eXperiments . ...........eeuueneeiunneeennneeennnnnnnn 16

1.5.2. Deduction of the y(1, 0) band emission rate .................... 17

1.5.3. Excitation mechanism of the y(1,0) band ...................... 24
1.6. Deduction of NO Density ,

1.6.1. Calculation of the emission rate factor: A simple treatment ...... 26

1.6.2. Calculation of the emission rate factor: A more accurate

treatment including self-absorption effect ...................... 28

1.6.3. Estimation of the error due to Doppler shift ................... 31

1.6.4. Deduction of NO density ..........ccouiiiiiiiniiiineeennn... 34
1.7. Results and Discussions

1.7.1. Results at middle and low latitudes ........................... 38

1.7.2. Resultin the auroral zone .....................coiiiiuiinn... 43
1.8, ConCluSION . ...ttt e et et e e e 48

PART 2. GROUND OBSERVATION OF THE NI 5200 A EMISSION
IN THE AURORAL ZONE

2.1, IntroducCtion ...ttt i e 49
2.2, InStrumentation . ...........einintnin ittt e 51
2.3. Laboratory Calibration ............c..iiuiiniinieeiininennnannn 53
2.4. Results and Discussions

2.4.1. Observed 5200 A emiSSion Tate ............eeeeemnneneennnn. 58

2.4.2. Estimation of the contamination ................ciiiuinin.n.. 63

2.4.3. Observed characteristics of the 5200 A emission ................ 65
2.5, COnCIUSION ittt e e e e 71
Acknowledgments . ........... oo e 71

R EIENCES . .t ittt ettt e e e e e e e e e e 73



