Instrument Name: JPL Laser Hygrometer (JLH) 

File Format: JLH data are archived in the common Gaines-Hipskind data format. The details of file content are included in the file header.  File columns are:

· UTC (sec)

· Water vapor volume mixing ratio (ppmv)

· Static Pressure (hPa) from MMS

· Static Temperature (K) from MMS

· Water partial pressure (hPa)

· Frost Point for T<0 C (C), or Dew Point for T>0 C

· Saturation vapor pressure with respect to liquid water (hPa)

· Saturation vapor pressure with respect to ice (hPa)

· Relative Humidity (%) relative to ice

· Relative Humidity (%) relative to liquid water

· Grams water vapor per kilogram of air 

Previous Missions: CAMEX-3 in 1998, and SAGE III Ozone Loss and Validation Experiment (SOLVE) in November 1999-March 2000.  

Principal Investigator: Dr. Robert L. Herman

Co-Investigators: Dr. Leonhard Pfister, Dr. Chris R. Webster

Overview: The JPL Laser Hygrometer, a tunable diode laser (TDL) spectrometer for rapid, in situ measurements of water vapor will be mounted on the NASA DC-8 aircraft during CAMEX-4 to measure water vapor as the airplane is flown through tropical hurricanes off the coast of Florida.   

Accuracy: 10%

Objectives:

· To measure water vapor along the DC-8 flight track with fast time-resolution and high accuracy.  

· To use meteorological data to determine supersaturations and latent heating rates in the upper levels of tropical cyclones.  

Experiment Operations: 

The JLH, an autonomous instrument, will be mounted on a DC-8 window port.  It is an open-path instrument that measures water vapor in the free-stream airflow external to the aircraft.  This configuration ensures that measurements are not subject to contamination by vaporization of condensed phases of water (i.e. liquid or ice) in clouds.  The instrument incorporates 10-mW near-infrared room-temperature tunable diode lasers that were developed and fabricated at the JPL Microdevices Laboratory.  The laser is tuned over a near-infrared water absorption line, and the signal is analyzed to determine the concentration of water vapor in the optical path.

A portion of the data are analyzed immediately: on-board software is utilized to calculate preliminary frost-point temperatures in real-time.  This information is transmitted to the DC-8 ICATS data system for immediate use by investigators on the airplane.  After the flight, the spectra are processed in more detail to produce the final water data (frost-point temperature, volume mixing ratio, et cetera). 

