EBEREIY
2004 ££9 A

X F F &
ACTA PHOTONICA SINICA

Vol. 33 No.9
September 2004

BOEYEE NO, F=#)—NO 40 F NO(X° IT) 5
5T 0’ P, ) iy REMPI B T 5T °

% X&' Hoger T Halpern ] B Zacharias H®
(1 PuM e F Tolb 2B ni FI 3 & , b 310018)
(2 Physikalisches Institut, Universitaet Muenster, Wilhelm-Klemm Str. 10, 48149 Muenster, BRD)
(3 Chemistry, Howard University, Washington DC 20059 USA)

H E A AEEEMNO, »F,#id £k E 2 £-F 4 & (REMPI resonance enhanced multiphoto
ionization ) & & 47 8} 14] ( TOF time of flight) &3 K, KHF TR S04 NO(X*IT,v",J) 5 & 3%-%0
HOHRABRT ORP Py, o) BT . NOSTFEORTHETHETEBAS UV EBHARTZR
X ABDANGA R F o R F HERIFUES, CRA . LB ZHNO 5 FRAAFEZLAMNBI(1+
DAQR+1) 3 TFRKSIBEREELEY. HAFTFRITHAAGERTEASEZA AR -E LRER
Efi 5 fu 2% % 0.54£0.09 42 0.20 £0. 04, X — G 54 it 5 At Fe9E % 0.6 #2 0.2 — 5.
KA A, EBRMEBELTELE, WA AERKR, 7%

HES %S
0 3|8

T+ ARk, WO R L IR T4 T BN 1285
EEL SRR AmEHR B THY AR . &
HRABOEE I (LIF) F ik, BB =Y
RIRF D FiIRESHBERERERES . BEIKK
ERSMHT FEMRBERRK, —BEREGBOES
(HRPE)7E 100 Pa " . MILIREB LN T8
BHEA RITRIEN E %R, EARE R K
B, ERTLUEIE F1 2 10 7° Pa BEMSHE T 0 F
IR FASA, HIED R BB, FHr T4 6
BT EEHEEF 2 TFRBFEMEERRNS) 1%
N JefEEh ¥, SRR, o F/ R EAE RS H
BITEZMMNA . NO, 4F R EH M= NO 4+ F I
RFEFEZER SR PREEEEER, IR L.
EFETHR KEEPEZHLESRE, BEANFRS
FHERST HTR TS EESL. &
SCH 3 K 28 355 nm BOE X NO, 4 F =4 NO
(X*IT)F10(2P°P,.). ;&3 REMPI & TOF FritsFBk,
AR TIRED DB NO(A’ S 0" =0,1,] «-X’3,0" =
0,1,J")# NO ¥(0,0),y(0,1) ,y(1,1) HEFiEFH
ﬁ'ﬁﬁﬁ%ﬁgﬁﬁ;ﬁ%gﬁ¥ 0 (2P3P1"=2,1‘0_’
3PP )BT, NEEFEEREBINEHETE
SEANHERE CRREMAEL S, 51, 95150 0.54 =
0.09 #10.20 +0.04 544 mE—B. oPritie T
NO BF5EEFESRES S TFTHEROEEZ
B FR . EARSERA NO, sr F s ¥Rk
HEYNO S F5ERFEESIBREBTAMAER

‘HEAS LA (PE S Zall10/17) FBE A

Tel :0571- 86919037
A% B #5:2003-08- 14

0644. 18 I EKFRIRED

Email : wbgao@ mail. hz. zj. cn

A

HET 5 SEE T+ A ROEE
1 58

—#& Nd: YAG #5628 ( Quanta-Ray GCR-230) £
ZWIETE (THG) 3 B K A =355 nm #OR5r BLPIR,
— HAE R YEHENO, 7+ T RIG IR (e &I i Bk b HE B
15 mJ Bk 10 ns, 285 0.04 ecm ' ,10 Hz) , 5 —4E
¥ BHEOE 2R ( Spectra-Physics, PDL-3) A3 ¥R ( S
Rk EEE S 130 m)) 3R Coumarind7 Jek}, % i1
B 440 ~490 nm RIARY PG, £ BBO SRk FH™
H: A ~226 nm AJEAY UV BOE(MAIKHECER0.8
~1 mJ, Bk 10 ns, 22 5% 0. 08 cm ™', 10 Hz) fE K
NO, S FH=H) NO 43 F (1 + 1) 7 F (2 +1)
B, B AR e, YRR OB (A =355 nm) 5 e BRI
F(A ~226 nm) WA TR HIR A £ =50 cm FBHE,
BT YRR B B, T3 M2 Hg 23 18] 5[]
HE, BN SR AORFERAE . RN E AR
I NO, 43 FHE 15 1.33 x107* Pa. NO BE-F(NO " )l
AEF(0")FSH TOF mikEBEHFN, B Fr5&
FURH Tektronix ( TDS520A ) 7RIk 25 AR 43 Wa il , HR5 4%
BEFA PC HHBHIAFE TR .

2 H#HR5VHE

2.1 IESSHENNO BFIE

NO, 5+ FHMEF=YINO 5, i id K A ~ 226 nm
Mt# (1 +1)REMPL 4 B4 B FE 5%, ca8E
NO(A’Z" ' =0,1,J' «X"II,v" =0. 1,J") {1 NO y
(0,0),y(0,1),y(1,1) =Z4HFHIBE 5, B 1 S
TZENO, 4 FEFHH 1.28 x 107 Pa 444 F,NO
(A’ o' =1, J' X MT v =1,]") ) y(1,1) # i Es
RS .



9 # FOOR%E . WOtk NO, F=#—NO 43 F NO(X* 1) 5€ 5 F O(°P,) () REMPI B Fi 8% 1045

H/(arb.unit)

OO ———
OO NS

2246 2245 by 2244 2243
| NO T & A FRURE NOAS v/ =1,
Fe X =\, T) 4y BT 5 5
Fig. 1 The ionsignal spectrum of NQO from one-photo transition
of NO(A’S" o' =1, J' X1, =1.]")
SCHR 1 AR LIF J5 2%, NO, KfdiJE /128 20 Pa <&

REMHT, BOEEBNO, o+ F REH rNO(A’ Y,
v’ =0,J'«X"I1,v" =1,J") B¥RFE BHiE NO v (0,1)
L, A SCFEH MR T NO, #E S E 1 (R AEE) 107" Pa
HIBER IR AL/ BER NO v (1,1) %, X F ] REMPI
+ TOF Jr EARIE G L T KA S & T LIF J7
5L, ESERR T ASEOLE#® NO, 217834
FEASIPER NO v(1,1) i ok WL B SCRRIRE -
2.2 HEETFEFE

R A ~226 nm B UV 5, 2 X06F R, 7T
HERFEFHRE PP S, BREE = FA
BEEFRERDO (S, %.

B2 R NO, A FESH1.33x10™* Pa uf#fs

0.8

06

f/(arb.unit)

04

02

0

263 6T /n_nsg 057
m
B2 OFRFBEALTFHRIT 0(2P3Pf=2.l_0
3PP OHETEE
Fig.2 The ion signal spectrum of atomic oxygen from the
two-photon transitions of O0(2P’P,_, | ,—3P'P,)
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Abstract By the laser dissociation of NO,, the vibrotation state resolution ion spectrum of the NO(X*IT,v",]")
and the spin-orbit fine structure resolved ion spectrum of the atomic oxygen O(C’P,) are obtained using resonance
enhanced multiphoton ionization (REMPI) and time of flight (TOF) mass spectrometer technique. The relation
between ion signal intensities for NO and O and the energy of UV ionization laser can be well respectively simulated
with second and cube proportional curve, it shows, NO(X*IT) and atomic oxygen O(’P,) are ionized respectively
by (1 +1) and (2 + 1) multiphoton absorption process. The obtained three spin-orbit sublevels branching ratio of f,
and f, for O (°P,_, o) are 0. 54 +0.09 and 0.20 + 0. 04 respectively which is in good agreement with the
statistical distribution of *P,:*P,:’P, = 1:0. 6:0. 2. The population of three spin-orbit angular momentum split
subleves O(*P,_, , o) is statistical distribution.

Keywords Dissociation; Resonance enhanced multiphoton ionization ( REMPI); Time of flight (TOF) mass-
spectrum ; lon spectrum
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