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a

absorption of solar electromagnetic radiation

by aerosol particles  203-208
accelerometers 14
acetone 129
ACORN (Atmospheric Correction Now)
software 443
active cavity type bolometers 355
aerodynamic particle sizer (APS)
174-175
aerodyne aerosol mass spectrometer (AMS)
193
AERONET 158
aerosol instruments 3
aerosol LIDAR  158. see also LIDAR
aerosol neutralizer 176
aerosol particle observations, in situ
measurements
— accumulation mode 159
— aerosol—climate interactions 159-160
— aerosol optical depth (AOD) 161-162
— airborne microphysical and optical
instruments for 163
— Aitken mode 159
— calibration cut-off and detection efficiency
166-168
— challenges 219-223
— chemical composition 184-200
— cloud-forming particles (CCN and IN)
210-219
— coarse mode 159
— extinction coefficient 161
— history 157-159
— hygroscopic growth 161
— modes 159-160
— number concentration, defined 164
— optical properties  200-210
— properties 160

— quantitative description 159-162

— radiative properties of liquid water clouds,
effecton 158

— size distribution 159, 168—184

— top-of-atmosphere (TOA) radiative flux
density 161

— using cloud condensation nucleus counters
(CCNC) 164

— using condensation particle counters
(CPCs) 164-166

— using differential mobility analyzers
(DMAs) 164

aerosol particle sampling

— aspiration efficiency of inlet  313-315

— boundary layer thickness, influence of 306

— flow perturbation 306-308

— influence of measurement platform
305-311

— inlets for 315-319

— measurement artifacts  310-311, 322-324

— particle loss processes, effect of 311-313

— particle trajectories  308-310

— position, influence of 306

— positive/negative measurement biases
307

— reduced flow velocity, effect of 307

— sampling efficiency 313-315

— size segregated 319-322

- transmission efficiency of inlet 315

— transport efficiency of sampling line 315

aerosol particle size distribution, measuring

of 159, 168-184
— based on aerodynamic separation of

particles 174-175
— electrical mobility analysis 176-181
— inversion methods 181-184

— single-particle optical spectrometers
168-174
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Index

aerosol sampling 3

Aethalometer 204, 208

African Monsoon Multidisciplinary Analysis
(AMMA) program 478

Airborne Cloud Turbulence Observation
System (ACTOS) 68

airborne hygrometer 36

airborne measurements 1. see also gust
probes, airborne measurements using

— of aviation safety 4

— campaign planning and 4

— designof 3

— history of 8-10

— in turbulence 3-4

— use of powered aircraft for 8

Airborne Research Interferometer Evaluation
System (ARIES) 391-393

aircraft attitude, determination of 52-53

aircraft-induced pressure disturbance, effects
of 54-55

aircraft instruments 1

— application of 1-2

— as sensors 2

— in turbulence, measurements 3-4

aircraft-integrated spectral radiometers
366

aircraft state

— aircraft height or altitude

— attitude angles 12-14

— defined 10

— gimballed system 12

— strapdown systems 12

air mass ageing 153-154

ALADIN Airborne Demonstrator (A2D)
478

Ames Airborne Tracking Sunphotometer
(AATS-6) 375-376, 378

— 14-channel version (AATS-14) 375, 378

amplified spontaneous emission (ASE)
480

anémoclinometre 8

angles of attack and sideslip 53, 55-56

anisokinetic sampling 173

AquaVIT Water Vapor Intercomparison
campaign 49

Assmann, Richard 8

ATCOR (Atmospheric Topographic
Correction) software 443

atmospheric radiation

— actinic flux density  348-349

— atmospheric radiative transfer 345

— band-integrated flux density 348-349

— differential solid angle 346

— geometric definitions  345-346

10-12

— irradiance 348

—laws 349-352

— nadir direction 346

— optical thickness 347

— quantitative description of 347-349

- radiant energy 347

— radiant energy flux density 347

— solar direction 346

— spectral flux density 348

— spectrum of  344-345

— thermal infrared (TIR) spectral range

345

— total irradiance 349

— vertical optical depth  346-347

— zenith angle  345-346

Atmospheric Radiation Measurement
program 361

ATR-42 2

attitude issues of solar radiometer
379-385

— after-flight software corrections

— background 379-381

— challenges 385

— postflight software correction methods

382-383

— stabilized platforms 383-385

— triangular (or box) flight patterns 382

— zenith angle  379-381

Aura Microwave Limb Sounder (MLS) partial
ozone columns 373

Aurora 3000 Model 201

Aventech Aircraft Integrated Meteorological
Measurement System (AIMMS-20) 53

axial forward scattering spectrometer probe
(ASSP) 169

381-383

b

backscatter cloud probe (BCP)
298-299

BAe-146 2,99, 101, 319

Baseline Surface Radiation Network (BSRN)
program 361

Beer—Bouguer law 285

Beer'slaw 349

Bernoulli’s theorem for a compressible gas
25-26

Best Aircraft Turbulence (BAT) probe 53

bioaerosol particles 159

Biot, Jean-Baptiste 8

bipolar diffusion charger 176

bipolar diffusion charging, steady-state
charge distribution in 177

blackbody 350

Boltzmann equilibrium distribution 177

228,



brightness temperature  351-352

broadband cavity-enhanced absorption
spectroscopy (BBCEAS) 101-102

broadband cavity ring-down spectroscopy
(BBCRDS) 101

broadband-solar irradiance radiometers

— angular response calibration 360

— application of 361-362

— background 353-355

— categories  355-357

— challenges  362-363

— radiometric (power) calibration

358-360

— relative comparison of 361

— spectral response calibration 360-361

bulk aerosol collection and analysis
191-193

Bunker, Andrew 9

1-butanol (C4H190) 166

c

calibration

— accuracy, sensor errors 32

— aerosol particle observations, in situ
measurements 166—-168

— of an interferometer 393-394

— of atmospheric humidity instruments,
effectof 48-49

— cavity ring-down spectroscopy (CRDS)
99-101

— chemical ionization mass spectrometry
(CIMS) 121-123

— chemiluminescence techniques
139-141

— clouds and precipitation particles, in situ
measurements of 288-291

— constant, chemical conversion resonance
fluorescence technique 118

— of cut-off and low-pressure detection
efficiency 166-168

— directly transmitted solar spectral
irradiance, measurement of
377-378

— hyperspectral remote sensing (HRS)
451-456

— in-flight performance, factors influencing
48-49

— LIDAR 489-491

— liquid conversion techniques 146

— on molecular scattering  489-490

— preflight 453-454

— supervised vicarious (SVC) 455

— temperature sensors 34

Index

— terrestrial atmospheric radiation,
measurements of 389-390
— using a hard target 490
— using retroreflectors  511-516
— using sea surface reflectance  490-491,
516-517
— vicarious 454-456
CalNex campaign 99
Campaign CLARE'98 474
campaign planning 4-5
Cannon camera 239
CARIBIC program 141
carrier phase (CP) tracking 16
CASA-212 2
cavity-enhanced absorption spectroscopy
(CEAS) 96
cavity ring-down spectroscopy (CRDS) 46,
50, 97, 208-209
— aircraft implementation  98-99
— broadband methods 101-103
— calibration and uncertainty 99-101
— features of 96
— measurement principle 95-98
charge-coupled device actinic flux
spectroradiometer (CAFS) 373
chemical composition of aerosol particles
184-185, 222
— direct offline method studies 185-199
— indirect method studies 199-200
— size cut-off diameter 188
— using filter and impactor sampling devices
189-190
chemical conversion resonance fluorescence
technique 112-119
—accuracy 118-119
— Brlamp calibration 119
— calibration constant 118
— ClO and BrO measures, on board of
aircraft 114-118
— laboratory calibration of 117-118
— limitations  118-119
— measurement example 119
— measurement principle 114-118
— precision 118-119
— scientific background 113
— TD-CCRF technique 116-117
chemical conversion techniques
— chemiluminescence techniques
137-143
- emerging technologies 147
— liquid conversion techniques
143-147
— peroxy radical chemical amplification
(PeRCA) technique 131-137
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chemical ionization mass spectrometry

(CIMS)
— calibration and uncertainties 121-123
— example 123

— measurement principle and aircraft
implementation 121
— negative-ion 120-121
— proton transfer reaction mass spectrometry
(PTR-MS) 123-129

chemical ionization mass spectroscopy
(CIMS) 50

chemiluminescence techniques 137-143

— atmospheric ozone, measurement of 138

— calibration and uncertainties 139-141

— conversion efficiency 140

— examples of measurement 141-142

— measurement principles 137-138

- NO, and NO, conversion measures

C-130 Hercules 387

chilled mirror hygrometers 38-39

Cimel Electronique Airborne Radiometer
(CE-332) 390

Civil Aircraft for Regular Investigation of the
Atmosphere Based on an Instrument
Container 2

Clausius—Clapeyron equation 36, 213

ClIO and CIOOCI measurement, HALOX
instrument 119

closed-path tunable diode laser (TDL)
hygrometer 336

139

cloud and aerosol spectrometer (CAS) 168,
243

cloud and aerosol spectrometer with
depolarization (CAS-DPOL) 243-246,

299-300

cloud condensation nucleus, measurements
of 164,200, 210-213

cloud condensation nucleus (CCN),
measurements of 222

— instrument calibration 217-218

cloud condensation nucleus counters (CCNC)
164

cloud droplet probe (CDP)
247,289

cloud extinction probe (CEP)

cloud-imaging probe (CIP)

cloud integrating nephelometer (CIN)

cloud particle imager (CPI) 255

— 3V-CPI probe 291

cloud particle sampling

— bounced and shattered ice particles

328-335
— boundary layer thickness, influence of 306
—bulk 335-340

168, 243-245,

266
255, 259-261
266

— cirrus clouds 336
— droplet splashing and breakup 327-328
— flow perturbation  306—308
—ice cloud 338-339
- influence of measurement platform
305-311
— liquid cloud water 339
- LWC/IWC measures 331, 336-337
— measurement artifacts 310-311
— mounting location, effect of 325
— nitric acid (HNOs) inice 338
— particle trajectories  308-310
— position, influence of 306
— positive/negative measurement biases
307
— probes, effect of 325-326
— reduced flow velocity, effect of 307
— water content of clouds 336-338
cloud particle spectrometer with
sepolarization (CPSD) 295, 299—-300
clouds and precipitation particles, in situ
measurements of
— adiabatic analysis 287-288
— characterization of cloud microphysics
226-227
— correction of coincidence effects
— data analysis  286-295
— earliest measurements 236
— emerging technologies 295-301
— estimation of particle concentration 243
— evaluation of OAPs  293-295
— imaging of single particles 254-262
— in-flight intercalibration measurements
288-291
— intrinsic limitation and possible
mitigations 241
— issue of spatial resolution 289
— issues with measurements 238-239
— optical properties 292-293
— overview 229-232
— principles and implementation 236-238
- PSD f(D) dD function 241-242
— rationale 225-226
— scattering of light 243-254
— single-particle size and morphology
measurements 239-265
— statistical limitations of 233-236
— thermal techniques for cloud LWC and
IWC 266-272
collection efficiency (CE) 197
communication laser diodes 43
complex radiance spectrum 393
computational fluid dynamics (CFD)
methods 304
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condensation particle counters (CPCs)

— application 164

— battery 167

— laminar flow ultrafine aerosol 166

— lower particle size cut-off 166-167

— principle of operation of continuous flow

diffusion 164-165

— working fluids used in calculation 166

conical scanning millimeter-wave imaging
radiometer (CoSSIR) 405

constant temperature anemometer (CTA)
59

continuous flow diffusion chambers (CFDCs)
214-216

continuous flow mixing chamber (CFMC)
method 216-217

Cooper’s method 217

co—polar reflectivity 504-505

COPS,007 field campaign 482

counterflow virtual impactor (CVI)
337-338

cross—polar reflectivity 504

cryogenic cooling 38

cryopump 39

C-ToF-AMS 196-197

Cunningham factor C;(Kn) 174

cylindrical differential mobility analyzer
(CDMA) 177-178

195,

d

data acquisition for model development and
parameterization 1

Desert Research Institute (DRI)
instantaneous CCN spectrometer

dew/frost point hygrometer  37-39

dew or frost point hygrometer 37-39

DHCO06 Twin Otter aircraft 307

Dicke-type radiometers 408

differential-absorption LIDAR (DIAL)
465-467

differential mobility analysis 177-179

— DMA transfer function 179, 182

- in terms of volumetric flow 180

differential mobility analyzers (DMAs) 164

differential mobility particle sizer (DMPS)
180

— SEMS/SMPS measurements 181

differential optical absorption spectroscopy
88-95

— examples of measurement 91-95

— measurement principle 88-91

differential reflectivity 504

dilution of precision (DOP) 17

213

Index

directly transmitted solar spectral irradiance,
measurement of

— application 378-379

— background 373-374

— calibration of instruments

— instruments for 374-377

discretized particle size distribution
183-184

DLR Falcon-20 107, 141

DLR Falcon— 20, 478

DMT spectrometer for ice nuclei (SPIN)
instrument 216

Do-228 2

Doppler wind LIDAR 50

1D optical array probe (1D-OAP)

Douglas DC-3 9

droplet measurement technologies (DMT)
CCN instrument 213

2D stereo probe (2D-S) 255

dual-channel enzymatic technique for
hydroperoxides 144

377-378

239

e

earth-based coordinate system 12

earth-based NED system 12

Earth-fixed coordinate system 53, 55, 382

electrically suspended gyroscopes (ESGs) 14

electrical mobility analysis 176

electron spin resonance (ESR) spectroscopy
98

emissivity 351

EnMAP 454

ER-2, NASA 2

errors in airflow analysis

— due to incorrect sensor configuration 57

— in-flight calibration 57

— measurement errors  56—57

— parameterization errors 56

- timing errors 57

ESA’s Atmospheric Dynamic Mission (ADM)
478

ethylene glycol (C;H¢O,) 166

EUFAR (European Facility for Airborne
Research) 35

Euler, August 8

European Aerosol Cloud Climate and Air
Quality Interactions project 85

exploration of atmospheric phenomena 1

Eyjafjallajokull eruption 2010, 368

f

FAAM BAe146-301 Atmospheric Research
Aircraft  391-392

Fabry—Perot processor 477
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Facility for Airborne Atmospheric
Measurements (FAAM), BAe-146
99, 101

Falcon 20,2

fast CDP (FCDP) 243-245

fast-flying fixed-wing aircraft 67

Fast In situ Stratospheric Hygrometer

(FISH) 35
fast in situ stratospheric hygrometer
(FISH) 337

fast-response humidity measurements
68

fast-response sensors  66—67

fiber optic gyros (FOGs) 383

fiber-optic gyros (FOGs) 14

field-programmable gate arrays (FPGAs)
451

filter radiometer 30

filter radiometry 369-370

filter transmission methods

fine-wire sensors 68

FLAASH (Fast Line-of-Sight Atmospheric
Analysis of Spectral Hypercubes) software
443

flow perturbation and particle sampling
306-308

fluence 194

fluorescence techniques

— chemical conversion resonance

— LIF technique 107-112

— resonance 107

flux measurements

— area-averaged turbulent flux 73-74

— area-representative 74

— basics  68-69

— integral timescale of a measured quantity ¢

71-72

— measurement errors  69-70

— preparation for 74-75

— random error of H, 73

— random error of vertical flux 73

— random flux error 74

— sampling errors 71-73

— vertical flux of horizontal momentum 74

Fokker F-27 aircraft 308

football inlet system 339

Foot thermopile 387

forward-scattering spectrometer probe (FSSP)
159, 239, 289, 307

— fast FSSP (FFSSP)

— FSSP-100 170, 173

— FSSP-300 170, 173

Fourier transform spectroscopy 394

— instrument line shape (ILS) 394

204

112-119

243-247, 253, 289

Fredholm integral equation 182
French ATR 42 aircraft 316
Fresnel diffraction theory 257

gas filter correlation (GFC) spectroscopy
103-104

gas-phase chemical measurements 78

— aircraft inlets for trace gases 83-84

— examples of airborne missions 84-85

— historical and rationale 81-83

— optical in situ techniques  86-119

gas-phase species measured on research
aircraft. 79-80

Gaussian error propagation 74

Gay-Lussac, Joseph Louis 8

Gelman Zefluor Teflon filters 189

geopotential height, defined 11

gimballed system 12-13

Global Atmospheric Watch (GAW) program
158

Global Hawk Pacific Mission (GloPac) 85,
301

Global Hawk Unmanned Aerial System,
NASA 85

Global Navigation Satellite Systems (GNSS)
12

— carrier phase (CP) tracking 16

— coding and decoding of GNSS signals

15-16
— differential GNSS (DGNSS)
— ionospheric delay (dispersion)
effects 17

— position errors and accuracy of 17

Graetz problem 180

Gulfstream-505 aircraft 2

gust probes, airborne measurements using

— aircraft attitude, determination of 52-53

— angles of attack and sideslip 53, 55-56

— baseline instrumentation for 5455

— true airspeed (TAS) 52

— wind vector determination 53-54

gyroscopes 14

16-17

h

HAATCH (High Accuracy Atmospheric
Correction for HRS Data) software 443

HALO aircraft 306, 319

Hantschz reaction technique for
formaldehyde 144

Harvard total water hygrometer 337

Hawkeye composite cloud particle probe
301

heat transfer power 58



height measurements

— based on RADAR 11

— geopotential height, defined 11

— hypsometric altitude 11-12

He—Ne gas laser 170

Hercules C-130 168

High-Performance Instrumented Airborne
Platform for Environmental Research
(HIAPER) 85

high spectral resolution LIDAR (HSRL)
systems 463

high-volume precipitation spectrometer
(HVPS) 255

H,0-DIAL application 480-482

holographic detector of clouds (HOLODEC)
255, 264

holographic method of imaging 263-265

— advantages 263

— approaches to reconstruction problem

264

— in-line 263

— real and virtual images 263-264

— superimposed waves 263

hot-wire anemometry 58-60

HRS/IS technology 413. see also
hyperspectral remote sensing (HRS)

— definition 414-416

— history 416-417

— sensor principles 417-419

HR-ToF-AMS 196-197

humidity sensing element (Humicap) 44

Hyperion 454

hyperspectral remote sensing (HRS) 413

— adjacency correction 445

— adjacency radiance 442-443

— apparent reflectance 443

— atmosphere correction 440-441

— atmospheric parameter retrieval 445-447

— at-sensor radiance 442-443

calibration and validation 451-456

complete atmospheric correction
444-446

— correction of BRDF effects

— data processing 439-451

— empirical atmospheric correction 441

— flat-field approach 441

— IARR method 441

— in-flight/in-orbit calibration 454

— known/bright target approach 441

— mapping methods and approaches

447-451

— plannig a mission 430-432

— potential and applications 428-430

— preflight calibration 453-454

445446

Index

“quick atmospheric correction” (QUAC)
method 441

radiative-transfer-based atmospheric
correction 443-444

— reflectance normalization 441-442

— satellite sensors 425-427

sensors 419-427

— shadow correction 445

spatial calibration 454

spectral calibration 454

— spectrally based information 432-439

— vicarious calibration 454-456

hypsometric (or pressure) altitude 10-12
—errors 10

i

ice cloud sampling systems 338-339

ice in clouds experiment- tropical (ICE-T)
291
ice particles, measurement of bounced and
shattered 328-335
— methods for mitigating  334-335
— OAP-2DCs measures 335
— techniques for identifying 331-333
ice-phase clouds 30
ideal gas law 54
— for dry air 26
imaging spectroscopy (IS)
HRS/IS technology
incandescence methods 197-199
in cirrus properties from anthropogenic
emissions (INCA) experiment 142
in-cloud temperature measurements 34
Indian ocean experiment (INDOEX) 158
inertial-barometric corrections 15
Inertial Measuring Units (IMUs)
inertial navigation system (INS) 9
— accuracy of unaided navigation-grade 15
— performance of classes of unaided 14
in-flight CL calibrations  136-137
in-flight performance, factors influencing
— calibration and in-flight validation 48-49
— extractive sampling systems 47
— humidity measurements with
dropwindsonde 47-48
— sticking of water vapor at surfaces
46-47
infrared absorption hygrometer 41-42
infrared (IR) emission 343
InGaAsSb diode lasers 106
inlet-based evaporating systems 336-337
inlet location, determination of 54
inlet systems 3
inlet transmission efficiency 175

413. see also

9,12
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IN measurement methods 213-217, 223

— instrument calibration 218-219

In-Service Aircraft for a Global Observing
System (IAGOS) 2, 158, 298

in situ measurement of atmospheric
properties  1-2. see also aerosol particle
observations, in situ measurements

in situ thermometer in-cloud wetting problem
29

instrumental neutron activation analysis,
(INAA) 189

integrated IMU/GNSS systems 18

Integrated-Path Differential-Absorption
(IPDA) LIDAR  466-467

integrators 266

Intercontinental Consortium for
Atmospheric research on Transport and
Transformation (ICARTT) 84

interferometric laser imaging for droplet
sizing (ILIDS) 228, 296-298

Intergovernmental Panel on Climate Change
(IPCC) report 158

International Civil Aviation Organization
(ICAO) 10

International Standard Atmosphere (ISA)
10

— atmosphere properties 11

inversion methods 181-184

ion chromatography (IC) 189

ionization efficiency 196

[PY-Thorpex, 008 field campaign 482

isokinetic diffuser-type inlet (IDI) 316-317

— advanced version 316

J

Jilich HALOX instrument

— ClO and CIOOCI measurement 116, 119
— measurement principle 114-118

— schematic setup 115

Junge layer 158

k

Kelvin effect 166
Kirchhoff’s law 351, 401
Knollenberg probes 239
Knudsen number 174
Kohler theory 217
Kolmogorov microscale 58

I

laboratory-based interferometers

Lambert—Beer law 204

Lambert—Bouguer law (Beer’s law)
104, 349-350, 377

391

43, 96,

LANDSAT 7 ETM+ sensor

LANDSAT program 413

Langley method 377-378

Langley plot method 377

LASE (LIDAR atmospheric sensing
experiment) 481

laser-diffraction particle-sizing instruments
272

laser Doppler velocimeter (LDV) technique
250

laser-induced fluorescence (LIF) 97

laser-induced photoacoustic spectrometry
(LPAS) 50

laws of radiation

— brightness temperature  351-352

- Kirchhoff's law 351

— Lambert-Bouguer law  349-350

— Planck law  350-351

— Stefan—Boltzmann law 352

454

lead—salt diodes 105-106
LEANDRE IT 480
Lenschow maneuvers 57
LIDAR

— airborne 468-470

— airborne Doppler 477

— backscatter 462-463

— calibration  489-490

— calibration using  490-491

— carbon dioxide (CO,), profiling of
484-486

- cloud and aerosol layers, detection of 472

- cloud top LWC, characterizations of
473-474

— dependence on atmospheric spectral
scattering/absorption properties
460-462

— differential-absorption LIDAR (DIAL)
465-467

— Doppler data analysis

— equations  458-460

— flux profile 486-489

— heterodyne detection 477

— high spectral resolution analysis

— history 457

— H,0 absorption lines 480

— ice cloud microphysical properties
518-520

— ice clouds, observation of 474-475

— instrument types and measurement
methods 462

— Integrated-Path Differential-Absorption
(IPDA)  466-467

— methane, profiling of 486

463-465
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— mixed—phase cloud microphysical
properties  524-525

— optical properties of particles,
measurement of 472-473

— ozone, profiling of 483-484

— parameters derived from 518-525

— principles 458-472

— TC4 campaign 475

— types and configuration 467-469

— water cloud microphysical properties
521-524

— water vapor, characterisation of 478-489

- wind 465

— winds in cloud-free areas, characterisation
of 475-478

light-absorbing carbon 200

light absorption measurements 200

Lindenberg aerosol characterization

experiment (LACE) 158

linear depolarization ratio (LDR) 505-506

liquid conversion techniques 143-147

— calibration procedures 146

— data processing 145-146

— error propagation 146

— example 146-147

— formaldehyde and aldehydes,
measurements of 144

— general basics of 143

— hydrogen peroxide (H,0,) and
hydroperoxides (ROOH) 144

— limitations and uncertainties 146

— maintenance procedures 146

— measurement principles 143-144

— method of implementation 144-145

liquid-phase clouds 30

Lower Troposphere project 372

low-turbulence inlet (LTI) 317-319

Luminox LMA-3 135

Lyman-« absorption hygrometer 39-40

Lyman-« fluorescence hygrometer 40-41

Lyman photofragment fluorescence

technique 337

m

Mach number 26, 28

Malkus, Joanne 9

manned balloons 8

mass spectrometry 193

McDonnell FH-1 9

Measurement of Ozone and Water Vapor by
Airbus In-Service Aircraft (MOZAIC)
project 44-45,104, 141

mercury cadmium telluride (MCT) 393

Index

Mercury-Cadmium-Telluride photomixer
478
Mesoscale Alpine Program (MAP) 478
methanol 129
M55-Geophysica 141
Michelson interferometers 391, 394
microelectromechanical systems (MEMS)
14
Micro-Orifice Impactor (MOUDI) 188
microwave airborne radiometer scanning
system (MARSS) 405
microwave (MW) radiometers
— application 408-411
— atmospheric profiling 410-411
— atmospheric transmissivity 401-402
— background 400-405
— brightness temperatures 402
— challenges 411
— Dicke-type 408
— high spectral resolution observations 404
— multichannel 407
— multifrequency MW measurements 402
— nadir viewing airborne MW radiometer
400, 403
— radiative transfer equation 403
— remote sensing for satellite validation
studies, challenges 411
— scattering effects 404
— snow-covered surfaces, measurement of
408-409
— types 405-408
— upward radiances 401
Mie theory 161, 169, 243
mineral dust 200
miniature thermistors 28
mobility of aerosol particle 176-181
MODIS airborne simulator 369
MODTRAN® 455
MODTRAN ~ -5 443
multiangle absorption photometer (MAAP)
204-205, 207-208
multichannel spectrometer (MCS) 370

n

Nafion®-based humidifier tube 203

NASA DC-8 research aircraft 310

NASA Global Hawk Unmanned Aerial
System 2

National Center for Atmospheric Research
(NCAR) aircraft 15

-C130 2

- C-130 289,319

National Center for Atmospheric Research
(NCAR) HIAPER research aircraft 383
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National Institute of Standards and
Technology (NIST) 366
National Oceanic and Atmospheric
Administration (NOAA)
— Aeronomy instrument 41
— Atmospheric Turbulence and Diffusion
Division (ATDD) 53
— cavity ring-down instrument 95, 98—100,
102
— “football” inlet 338
— P3aircraft 99
- WP-3D 319
National Polar-Orbiting Operational
Environmental Satellite System (NPOESS)
405

Ndiodes 294

nephelometer measurements 202
nested diffuser-type inlet (NDI) 319
— advantages 319

- pylon 319

Newton’s laws 12

nondispersive infrared (NDIR) spectroscopy
103

Nusselt number 59

o

online aerosol composition airborne
measurements 191

opposed migration aerosol classifier (OMAC)
221

optical array probe (OAP) 239, 254,
293-295
optical in situ techniques 86-119

— cavity ring-down spectroscopy (CRDS)
95-103

— differential optical absorption spectroscopic
(DOAS) observations  88-95

— gas filter correlation (GFC) spectroscopy
103-104

— tunable laser absorption spectroscopy
(TLAS) 104-107

— UV photometry 86-88

optical parametric oscillator (OPO) systems

480
optical particle counters (OPCs) 168, 228
optical properties of aerosol 200-210,
221-222

— absorption of solar electromagnetic
radiation 203-208

— data inversion method studies

— extinction coefficient 208-209

— filter-based studies 204-205

— scattering angles  201-203

— in situ studies  205-206

209-210

optical techniques for cloud measurements
— angular optical cloud particles 274-275
— CEP measures 283-285

— CIN measures 280-283

— measurement issues 285-286

— PN measures 276-280

— PVM model 100A 272-274, 289

p
para-hydroxy phenyl acetic acid (POPHA)

144
particle analysis by laser mass spectrometer
(PALMS) 195
Particle Concentrator—Brigham Young
University Organic Sampling System
(PC-BOSS) 186
particle detection system (PDS) 259-260
particle-induced X-ray emission (PIXE) 186
particle-into-liquid sampler (PILS) 192-193
particle number concentration 219
— calibration of cut-off and low-pressure
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