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Development of a Syowa Rayleigh lidar receiver for daytime observation:Optical path
length adjustment of an etalon by air pressure
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Polar Mesospheric Clouds (PMCs) are thought to be a possible indicator of the climate change of the Earth’s environment
At Syowa Station, we started to monitor atmospheric temperature from the troposphere to the mesosphere and upper clou
with Rayleigh Raman LIDAR from February 2011. In the first year, simultaneous observation of PMCs and Polar Mesospheric
Summer Echoes (PMSES) by the LIDAR system and the HF radar was successful.

However, the current system does not have a narrowband optical filter to cut off strong background light in summertime anc
cannot observe the PMCs. To monitor PMCs through summer, we are developing a LIDAR receiver with an Air-Gap etalon as
an extremely narrow-band optical filter.

Transmittance of the etalon is very sensitive to the angle of the incident light. Therefore, the etalon is placed perpendicula
to the optical axis (incident angle of O to the etalon) and we selected 0 order fringe to minimize angle dependence. Further, t
maximize the transmittance, we developed an air pressure vessel for the etalon. This vessel can adjust the optical path length
the etalon by varying the refractive index of the air-gap through air pressure.

In this presentation, we will talk about the experimental results of the optical path length adjustment of the etalon.

000000000000 0000000 (PMCs:Polar Mesospheric CloudS) D OO0 0 0000000000000
0000000000000 00000000000000000 20110 20000 5200000000000000
0000000000 00O000000O000ooO0O00000O00D0ODO0O00DO00ODOO0OOD0DOOOOoOoDOOoOOO
0000000000000 00O000O0000O0O0O0OOO0OO0OOO0PMCSO HFOOODOODOOOODOOODO
OO0 (PMSEs) DO O0000OO0O00DOOO0ODOOO0O0OOOOO0ODOO0O0ODOO0O0ODOO0OOOODOOOO PMCs
gL bbbbbDboOobDbbODbDbOoobL O
000000000000 00U00o0U00o0oUoOo0ooOoooooPMCsOOUOOOOOOODOOOOOOOOOO
O000oooooooo

00O00ooO0o00ooO0o00oOoO0o0o00oOoO0o00OoOoO0o0oOoOO0O0D0OOoO0o0DOoOoDOOOoDODOooOOO
O0000o0ooooooooo0O000ooooO0OooOooeon (CUUOUODoooL)0oUDOooDooDoDoOoOOoOOOooOn
go0O000O00OO00ODOO00DOO00ODOO0ODOO0ODOOO0ODOO0ODOO0OO0ODOOO0ODOOODOObOOO00DOoOOoDoOOn
0000000000000 0000000000O0000000000000000000DUO0oOOoUooooOn
O000oooooooo

0000000000000 0O0O00oOoOo0oU0oOoOOoooooOoOn



