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OPO Laser Plano-Convex lens

250nm O 2.5 mm |

DBD-enhanced
burner

PIN photodiode
CH,, O,, Ar

ICCD camera with band-pass filter

Lab. of Plasma Applications, Hokkaido Univ.



LA —8ELICK DB R IS IH DA R R EEH

2000 4y 7
e DBD OFF| |

1500 - ° DBDON |~ RIGEDH RBE
X, ’ 25 mm,
< ; 1kHz, | DBD OFF 1580+50 K
2 i =+ 10kV
g 1000 ! DBD ON 153050 K
Q § "
£ : HEDEEIANDLT
= ol BEIXIESDODEOEHMA

RIA B 1A

K:> T

O | | | | | | | | | | | | | | | | |
0 2 4 6 8 10

Radial position [mm)]

MENDEEICESAAXEEEMIIRSNLLY
PRIFER EIEINIE A R BEITERSALY

Lab. of Plasma Applications, Hokkaido Univ.




MEEEOEFETONEDREILARILNIL

12 """""""" S N B

- (b) Wlth DBD ( *
10} 80mm, 1kHz, +10kV Ar

_ OH
- OH (2nd order diffrgction)

L

200 300 400 500 600 700 800
Wavelength [nm]

[HEN
l\)

(a) Wlthout DBD

[H

O
L
!

OH

) OH ]
CH (2nd order diffraction) ]

O N b O

Optical emission intensity [arb. Unit]
Optical emission intensity [arb. Unit]

200 300 400 500 600 700 800
Wavelength [nm]

ﬁ&%EEﬁo)&(:Arh\rﬁ@%ﬁlﬁéﬁiﬂu Ar+e - Arr+e (8:116 eV)
Arc — Ar** + hv

— ArD IIEERIE(#112eV)ZBA ST RILF—ZRHOEFINFR

Lab. of Plasma Applications, Hokkaido Univ.



BT ERBER IS DB R

=18
il
S
i)
H
N
;
’\_\_

— 0.64 e
S - _
§, £ : — : Optical emission process of Ar
Q 062 — T : Ar+e —Arr+e (e=12eV)
5 TTT T#i : Ar* — Ar + hv
? é 0.6 + T ool ] lar = A [ArF] o [Ar] ng K, (Te)
S B | _
2 ® _
e & | % # _- ArgEHIBEISEFEE,
2 o " H— wiopsp + ] BEFIRILT—0HhzRER
._g | =+ 4kv 0.1 - FkHz
L S 0560g 0.1-1kHz ]
g 2 [|M ELKVO1-pkhz : ArERTRENHDOBERZDHE
T 054 e | R RES TR A AR
Optical emission intensity of Ar [arb. unit]
Small > Large z%l*)b¥—§?0)ﬁ%
Amount of high lect -
mount ot nign energy electrons 'h;éﬁm}imwﬁuﬁ]

Lab. of Plasma Applications, Hokkaido Univ.



=

° E U‘U:Ib%

o TZEH Y

o EERIEE GTEHRNUTHEZEFTREARN—F—)
o EERFEER
— MEAHIZH L TRV ERTOE
. NKDIKELL
o Nk DRI SEE 0 R E ST
o HILARIKL
. WMEOETFDIREE LA R ISEE D BIZ
- ﬁﬂz E;ﬂﬁﬂfﬁﬁj\@bfﬁﬁ/ﬂ“
AAEPODOHE“AJ)W EAIE (BRI HILRNBELDLLER)

¢« FED

Lab. of Plasma Applications, Hokkaido Univ.



KR DFEIRE 70 DKL (Fr 57 %)

DBD OFF DBD ON
25 mm, 1kHz, =10kV

0 02 04 06 0%

Time [ms]

X2 T EP:
EROBRNALAETHRALRELR
NEDOIRIZIEEFICTIEEL

N /‘\i/ V&5 A ARk
: EBER/INLARIZHASRAEN RIS

KR FimMFEDETES or &R<XLD

Quartz tube  PRIEEE D ERFEEMTIAL 74—/ —
a—bk, PO —a—EESTEIS

U B i $150HZz D = ER

BRNDRNTHL R R EIRICEALHESHENEE

S/ XILDIAKIZEKDH ADFETEREA A
BIRILF—EFINEBINTH XD N 3¢ 5k dinl “hw =
Nozz|e H*ﬁ@ﬁ?ﬁﬁ‘t

13 mm

Lab. of Plasma Applications, Hokkaido Univ.



OHSUAIILD L —F—FRHILEIE
REMZL——ZAIESRIZASL
HIKIREE(E,)) DA FZ mhtg iR RE(E ) IZhhiE,
E,MSE IS RABOH A5

=t SEMRTFOREDES
) N RB EEEORAEIZ £ BT R L ¥ — e s
7 :& v=0 ffEDIE B EREEALE (~103eV) TIXEEIZLY B

B85 4452 R ) 53 B (B8R ) 8
AR k> TRAEZES

» D (23+)) exp(—EJ

= _5 KT
nGround_ E nJ"
LIF pump Fluorescence (23"+1) expi——2")

(OPO laser) | KTg

o == ERORERE CORNBEE LB
—OEREZHTE
EEICLYER
i
=0 0 T
By HEERERE ERREOEETILE

Lab. of Plasma Applications, Hokkaido Univ.



L— —FEHLBEARR
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+O,  CH, Oxidation
CH,;0 \1/ +0O Oxidants potential
+H CH,O [V]
\1, +H, OH OH 2.81
CHO @) 2.42
Vo H 0, 2.07
P H,O, 1.78
¥ son
co, HO, 1.70
T. Watanabe, T. Nakajima, O, 1.23

PSR E, 66-647, B (2000) , 1853-1858.
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Quartz tube
l.d.=7mm
Flow rate of the gas mixture
CH, 0.38sIm
Powered HV source O, 1.0slm
electrode | Ar  5.7sIm
4@* Equivalence ratio ¢=0.76
Electrode T (I Chemical power 230W
distance | |f}§({DBD :
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Original flame length : 75mm
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Estimation of total density distribution of OH

Applying Boltzmann’s approximation to ratio of |- at each pixel
— Spatial distribution of rotational temperature of OH (X (v=0))

The rotational temperature and the LIF image at a rotational state
= Distribution of total density in ground state

g, [expi——2") Unburned Reaction zone
n, KTy

r]total )
g, [exp( ) 140 ‘ ‘ ‘
ZJ: ) KT, | |

3 ~ |——OH A (v=0)
120 b — | ™= OH X (v=0) |

v

Relative density [arb. unit]

HE - —
) T K sy 1otal density of OH X(v=0) ©

Without DBD Radial position [mm]
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OPO Laser Cvlindrical | FG
ylindrical lens + HV amp.
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Principle of examination of rotational temperature
using LIF
:

OH

A2y VI =

5

LIF intensity Ic is proportional to

density of lower state n;..
I LN,
= Fluorescence . B hCJ (J + 1)

LIF pump = . (ZJ i 1) p{

OPO |
( aser) N G

X 21 —

0 Ir( L j:( Bohc J"(J+1)+cons
v'=0 0 2J"+1 KT

Slope is a function about temperature T

v

Estimation of rotational temperature
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OH radical density [arb. Un
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Quartz tube
| i.d.=7mm

: HV source

T

High voltage
electrode

15mm apart

Burner nozzle
main hole = 2mm

(GND electrode) O, 1.0sIm

CH, 0.38sIm
Ar 5.5sIm

<4 Premixed Gas
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Simulated absorption spectra of OH (A
23+(v' = 0)-X I1(v’ = 0))

| Absorption line used by Ishigame
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Simulated absorption spectra

Absorption line used by Ishigame
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Dependence on rotational temperature about
absorption intensity of rotational lines
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Saturation of absorption

We took LIF by single pump laser shot,
and plotted incident laser power (PIN photodiode signal) vs LIF intensity.
Lines in fellow figures are proportional curve.
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