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— The abundance of volatile i — = e gl
organic compounds (VOCs) . =

— Pollution effects on cirrus :
VOCs — H,CO —HO, — O,

formation
— HOx and Ozone production

e Validation of space-based
measurements:

— OMI (2005 -)

— OMPS (2011 -)
— Trop-OMI (2016)
— TEMPO (2019?)

* A high altitude in situ HCHO
instrument does not exist
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Instrument Performance
Objectives

Size 0.07 m3

Weight 30 kg
Power 600 W
Time 0.1s
Response

Sensitivity 20 ppt

Accuracy +/- 10%

High Altitude Airborne Formaldehyde



Technology: Laser Induced Fluorescence QW

Our state of the art: AITT:

* Resonant with rotational state of HCHO * Non-resonant with rotational state of
electronic transisition (sub-pm HCHO electronic transisition (nm

linewidth). linewidth).

* Use selective excitation of HCHO * Use selective detection of HCHO.

Advantages: Advantages:

» Super sensitive, accurate, small, low * Very sensitive, accurate, small, low power.
power. * Industrial COTS laser S

* Proven technique e Turnkey

Disadvantage: Disadvantage:

* Research grade tunable fiber laser * Less sensitive than TFL (factor of 2 — 3)

* Complicated SSS * New technique
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NR-LIF Prototype Gridod

‘ ! _ ey,

Non-Resonant LIF prototype

* Developed HCHO selective
detection using multi-band optical
filters.

* Developed new time binning for
fluorescence detection for added
selectivity.

e Better fit for high-altitude long
duration flights.

 Modest drop in sensitivity
compensated by high reliability,

lower cost, and smaller size.

* Turnkey
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Excitation Laser Fluorescence

355nm 440 + 50 nm
=100 ns
—— Ground

Electronic State
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Figure 2
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addition system. 0.1 '

A known quantity of HCHO from a

4 6 8
HCHO (ppb)

calibrated standard (560 ppbv) is 10 [
diluted with air.

Concentrations are determined
from measurements of the mass
flow of air and HCHO.

HCHO (ppb)
(9]

—— HCHO Added

+100 pptv/1s
——— 35 pptv/10s
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ER-2 CAFE Integration Gridod

16.625"

20.95"

!

CAFE will mount in the fixed forward mid-
body of ER-2 superpod.

7 U of vertical height in a 19” rack.

CAFE will use standard angles for support.




In situ sampling requires an inlet in the free
stream

Mount external on the ER-2 pod at the MASP
hardpoint
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Altitude equivalent (kft)
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KORUS-AQ field campaign studying air
quality in South Korea: 40 flights in May/
June, 2016

KingAir in Taean, Sout

Korea.

VOCs =» HCHO =>» Ozone (Smog)

i Weihai
Va‘rltal E;g (L

dingdao:
REn

cheng

Nantong
hou i
7
Wuxi
Faled

4/26/2016

[

Mcngong"/ Sol

Yeo(n;geon B

kcho
A%
5

e ANGWON,
,_,Glr%n!e“g%:gl
Q 21 ,\l
- ‘*4/ 3
3 ,

¥ 1 Wiiin
2]

gggyanq

Ul
520

GYEONGBUK
Daegu s
b
i~ Ponang
A i
cneouiédgn 'Ugsgn Mg{%l:le
GMEONGNAM A7 4 TOTTORI
Ae Gimhae
Sl Llery
Gwangyang. Busan SHIMANE OKAYAMA HYO
Y SAb
e = Oka Elma N
i HIROSHIMA Himeii
= 42 55
77 Kurahiki
B
o KAGAWA
K'?r'%‘ﬁh" YAMAGUCHI Matsuyama
9 gl ‘| TOKUSHIMA
EHIME Kg‘f%“
3
FUKUOKA O
S, Saga Beppu i oy
SAGAO; U3g0ita
Sem;wmo i R Oy
Fkd oITA
NAGASAKI o&gamoto
KUMAMOTO
MIYAZAKI
Miyazaki
=i

CAFE

o
Kagoshima . ‘Mivakonojo
) o
BizR R

: High Altitude Airborne Formaldehyde

21



37°N

etroleum racilil

3. Power plant

4. Steel facilities
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Technology comparison to the state of the art

DFGAS CAFE

Univ CO GSFC AITT
Sensitivity (pptv) 50 10 30
Accuracy (%) 13 10 10
Time response (s) 2 0.1 0.1
Weight (kg) 260 45 25
Volume (m3) 0.66 0.13 0.07

27



— Test flight July 5, 8, 9

e Potential science flights on ER-2 or WB-57 in
Fall 2016
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