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CH;NO; 5He(2°S) \ Ne(’Fo,) BIRFEE#IAR R R -

FaE" ERY FFm BAK" I FHC GkE"
(FEPBLBAEALHAFRG S FRAHHSHZRALRE, K& 116023)

N FEATEALSERESR ERRBREST, YRERTERSHT He(2°5) .
Ne(*Po2) &5 CH3NO, MBmMERE, SMBENamKLE"Y (CH(A) . CH(B) .
CH(C) #ft$%¥. & He(2’S)/CH;NO, EH+EMENS H(Balmer) ty2sf. A
He(23S)+N; —Nf(B)+Hete~ fe#EN, MET RN He(22S)/CH;NO, *%# CH
BA—X,B—X,C~X Uk HRTFHRNARBE. FELSRAEEGHMARE, KW
TRES™ CH(A) MESRWRNHHEE. HAHSMAETWNTE CH(A) #ERE
EHFTT T30, o CH(A) mERESH Mk CHS ¢ o #.

REE: WREME ANk REEHAEE

CH s EAMBAFTEHEENT AR, EHdEFREIEFELFES AL
FHRAENRRL— HEABRAAMA WS ERAETHRERNER A AMELRY
BENE, AR WERERESQHARAATENLARTL —EZ2HAMNARAEN.
Tsuji FAERAKR G2 FRERTPHRTT He(225)/CHM, LA ERARF Ar(PP) o
Kr(®P;) , Xe(®P;) 5§ CHs H i M AME R 1Y, B3 7T HEAT 4 CH(A) hiRs
A Ffo CH(A, v'=0,1,2) & CH(B, v/ =0) ¥ s B K, HFAAEERABENEHT
THEHH. Wk, Gu, Guo EAEMHLEEE FHET He(2°5) &l F g B
FI A ERER N, /5T CH(A, v =0) a4 B fod @& A7 o & i
. RKLELTRENT, ARCERAEA, FET He(2'S) , Ne(*Poz) 5 CHaNO;
R R R R

1 x%

EHREFEOELRF, Exm P e, SREETT R BETERART
REEPETEE.

FEAHEREE, SRZERMNEFENAL=H2 4K, HAEKEE H— 300
Ls7' WP AR (WERA 15 Ls™! AR HZE. ARAELTHAE 10mm , Hoh
LEROTmm HHB/E, FEABZ—REE. BLFHLTREETR Ho5HER

1993-12-25 & B, 1994-04-05 BRI, HREA: F3¥.  « EFAKBSESWHIHE
s WRKSELLE, KW 250100
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A] (Skimmer, .42 % 2 mm) A F He-Ne @2t BT ALK&, HYNER (&
i), ERAAR, FHAANTEHENTHERS. AAERARTFAHe 5 N, #1TR
B, RAFEME NI (C)f NJ(B, v <3) AN, EXEESFFERN SENTHHE
. EEB%H#THe, NeWEAEREZFTLHF A 013Pa, 012Pa, EEEF 45
# 26x107% Pa, 2.0x107% Pa, £ ¥ ¥ CH3NO, W& % 251072 Pa.

EFREH4T RASGLERREE VAHEFTRTIRARTFRAMNAEE, £8X
HELFGTH RN FHARE. FEEBELE—G 3000 L ARFHELE F—RE
WoFUE-—HNESSmm HFEHRTFEN, SETRARFANINEE. EUXEL
HAEHF -V HEEEIHE FURBETERX. RAEHEH 1 m &4 (Minuteman,
KA 1200 £ /mm, FEKE K 200 nm) , #EHK ELEHE (9558QB) . £5 £ (EGEG
Model 1121A) , £ F it # (EG&G Model 1121) , A TH H (SR250) £EENITH
HARPLE. RMAEWE GRERETFURE.

TRFRAASR. ALY ES Ak (99.998%), CHsNO, A oiadA, A#NEE
WERALE.

2 R
2.1 RMGHARF0NE IR

W 2 h TR 4R A8 W AR RN He(2°5)/CH3NO; # Ne(3Py2)/CH3NO, #ift5 &
¥ i E. 7E 250-450 nm SEE A, 484 CH(A?A - X*m) , CH(B?Y,” - X°I) fu
CH(C?*TF - X2IT) bR H(y) (He(23S) R Bi) th4 4%, #+# CH(B), CH(C) f H*
MERMEEE SR EFMLEHTHEAR:

He(235)+CH3NO; —CH;NOz+H(n=5)+He+1.99V (1a)
—.CH,NO;+H(n=4)+He+2.30eV (1b)
—.CH,;NO;+H(n=3)+He+2.96eV (1¢)
— CH(A)+2H(n=1)+NOy(X)+He+5.10eV (2a)
— CH(A)+Ha(X)+NOy(X )+ He+9.58¢V (2b)
—CH(B)+2H(n=1)+NOz(X)+He+4.74eV (3a)
~CH(B)+Hz(X)+NO2(X )+He+9.22eV (3b)
—CH(C)+2H(n=1)+NOz(X)+He+4.03eV (4a)
—CH({C)+H2(X)+NO2(X)+He+851eV (4b)

BEORFHR LA RERARAANARB S FRABRERR O, 5FL2HRE
Ne(*Pp2)/CHaNO, & ## & A5/ F H(Balmer) Wi 4 RBHE, &L H RS
ERTFHEHT, BoA0BRE, TURKBRSET - A TH A BARERHR
AR HTHM, UL FRE (1)-(4) EEREHMEEVARRE S NEIELE.
2.2 WEASHA RN RE
KB He(2°5)/CHsNO, M B # A (1)-(4) XM ER AL EFRAUARE. £
# F i He(2°5)+N; »NF(B2TF, o' = 0)+Hete~ HyHEH Y 2.87x10 M em® 5716,
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BESRHANERBRTERERERHOXEY
Cem = ke /(8KT /xu)t/?
FERBEE T=300K it RKERFANE 1 ¥, AASHERMEMETRASHN WAL RE

Hyi 2N F 20%.

H1 EEENREN
Fig.1 Schematic of the beam appara-
tus
{1} Im monochromater, (2) cooled
PMT, (3) discriminator, (4) pho-
ton counter, (5) boxcar averager,

(6) computer interface, (7) PC com- Fig.2

puter, (8) capacitance manometer,
(9) mirror, (10) Ton gauge. The
regant is introduced into the reac-
tion chamber perpendicular to paper

plane
(n} (5]
BT}
EEF F
T T L:#m
Afom A jom

M3 (a) R He(2°S)/CH3NO;, (b)
EF Ne(*Py.)/CH3NO: rF&m
CH(A,v') BBt SHniy
Experiment and simulation
spectra of CH(A,v") produced

" from the reaction

Fig.3

Resolution is (L18nm
(a) He(278)/CHaNO,,
“Zil:l N!:[apulg}f'CHa,NDg

B 4
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HU MNE 00 W
A nm

SGFRAATERS Ne(a) B He(b)
S5WEPREENLEREIE XKilrR
¥3% 0.8nm

Emission spectra from reactions
of CH3NO, with Ne(3Fp.1)

(a) and He(2%5) (b) in the beam
expriments

Resolution is 0.8nm

B{NY

CH(A,v' = 0) nRREDI SRS
Eil

Fig.4 The observed and calculated

rotational distributions of
CH(A,v' = 0)

(a) He(2'5)/CH3NO3;

(b) Ne(* Py 3)/CH3NO,
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WRAFREEHERPETRAERHTHENAEE, A NENEEEETH
BAR (MEAR) ERMNAHTRE4T, AELERBEF A UREERARKI TS
TARER (RN AWK AT R4 15us, T CH(A) #y%© % 530ns, CH(B) % 380ns,
CH(C) # 8ns), B4 FHFEETAETFANTMEL AN N EE SRR A ENER.
CH(A, v =0) #ABIME, CH(A, v = 1) HEMER LA N >11,CH(B, v =0) £ 4
AN >4, TCHC, ' =0)EN >0 EAEMELRE . B FCHA-X)R4&TE
REFMMEERNESY, FUCHA) AN XS HRAEE L%, T CH(B, v' =0)
YA 26% RETHAMME. £ 83 CHC) WRMBEE BN kpa=8.6x10"s"", Xt R#E
P At R A A O

1 B He(2°S)/CH;NO, iNE&ER K10 &M ERENRE

Table 1 Emission rate constants and cross sections of excited fragments produced from
the He(2%5)/CH;NO; reaction

Fragment Transition 10" ke 10° T em
em® st A?
CH A-X 7.32 5.64
CH B-X 2.14 1.65
CH C-X 0.59 0.34
H Balmer < 0.2 < 0.15

{n=345— n=2)

FEBRRRBAFCANAS FERASRTHREREE QML 10 %em®s™! £
G, BUMBHMEDEARE—NMAERY. HTIRARTFHEERT CHNO, AR
i (~ 12V), EXRF AR AERREEWR A A .
2.3 CH(4, v'=0,1,2) BMEEHRRHERKLANLE

i CH(A - X) L2 R AKX # Av=0 FHITRNAH, E#%FIET22HHER
£787 CH(A) WA AREARE. ARAMAHENARLER A BHEAREREFR
g, i Y EAREnRE B TREENE RERERA (V,JT) 5 (v,
LAEMEE (LT - B ) ETH

Lr 3 0 Nog P () R )Quign gy yo Sryn /(20 +1)

2o M FIRFE Ro(ry) X B4 % #. Frand-Condon B FH H it M, »-F CH(A-
X) # Av=0 FH Quo=0.9907 , Q,1=0.9794 , Q22=09793. HHBEFEF Sy W
Kovacsl!'!! h AR £15. ROOPSHRIPA R AZAREH. LEHANFREEH A
P,(J') #4 Bolzmann 4+47. 1 3(a) . B 3(b) 2 5|4 H 7 % # % K & He(2°S)/CHaNO;
LR Ne(*Po3)/CHsNO; /4 #5 CH(A, v' = 0,1,2) 8y 8¢ FEBHEHRFINE 2
. BN RRE R E RS - RGAE NS B AR AR IR E Y
BRI o E. BT CH(B) # CH(C) tyEME R, M EN M XM RA TR
W CH(A) ¥ 4 S4B RN RE CH(A) P hRa ksl

< E“a = ENUJE""HENU'
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< B >= EENH’J*E:{J }KEENEJ'

AW <Ey>f<E>FHRAFTHRSEMEHE. A EA RS CH(A) v < By >
f1 < E; > % 0.319eV , 0.308¢V BL& 0.206eV , 0.242eV(if 5 F R i He(2°S)/CHsNO,

5 R B Ne(®Py3)/CHsNO,). AR B R BB EAR < Em >= AH® +3RT % 3 1. #
RAEF4H CH(A) hA& R BY, KN CH(A) s NI TLSHNETH

< fo>=< By > | < Eiota >
{fr}={Er}.l'll{Elutul:’

% 2 R He(2S)[Ne(*Fy2)]/CH;NO, &) CH(4,v') M SHIETE
Table 2 Rowibrational distributions of CH{A?A) produced from reactions of the
He(2'5) and Ne(?Py2) with CH3NO,

He(2'5) Ne(* P 2)
N, T /K N, N.: Ta/K N2,
v'=0 100 3800200 K 100 100 30004200 K 108
v'=1 3856 31004400 K 34 0£5 2400400 K 26
v'=2 842 24004400 K 9 6:+2 1800£400 K 4

a) Calculated vibrational distribution by means of Two-Body dissociation

M E L& CH(A) WK THA 2(2) . 2(b) AHAH, FALRAALSMRER
Hi He(2°S)/CH3NO; B Ne(®Py,)/CH3NO, =4 il & & 47 CH(A) #yF3#R5 fe X
Heoh e L F T 3 .

¥ 3 CH(A) MTHIRENMAKEMAD X

Table 3 The fractions of average vibrational and rotational energies
deposited into CH(A) from the total reactive energies

Channel 2 (a) Channel 2 (b)
He < f > 0.062 0.034
< fe > 0.060 0.032
Ne < fu > 0.148 0.047
<fr > 0.121 0.038

CH(A) At < f, > o < f > HEW AN R B3N T H00 7 4 940 3 3
edAt. A, K 5 NHY? | CH,D wa#R N eBE THMNER. BAMET
Ar(®Py3) 5 CH; # B3| th CH(A) YA A4 %o Ne(®Poz) 5§ CHsNO,; B ER B &
S b i

Ar* + CHy — Ar + CH(A) + H» (5)

No:Ny N =1:0.28:0.04
Ne® + CH3NO, — Ne + CH(A) + H1f> 4 (6)
Nu N] Ng =1:0.30:0.06
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i He(2°S) & Ne(*Po) #n CHsNO, S 9% R tuti 2 F A, Ek#HE A} CH(A) &
HERRE HHUANHE, WRRS 4 CH(A) AR EEH 2(b) AN, WEAMNEN
CH; fo NO,, R E%£ 1 CH; HHM M &

Ar* + CH; — CHj + Ar 1(a)
CHj; — CH(A) + Hy(X) 7(b)
Rg® + CHsNO; — Rg + CHj + NO; 8(a)
CH3 — CH(A) + Hy(X) 8(b)
SHRELRE _
CH3 — CH(A) + 2H(n = 1) | (9)

# AHF°=12.0eV A AT CHs & B4 (9.26eV), HTRF T K £ 8.

KNEAARGEAAZAELHERT CHA) 4 RAFHANELE. RN ENKITE
WEFERAHBEFTERALT, E— WA RERETE. FEMBEANREEAHVK
LREWTFHESAEE:

Py = (2N +1) 5 32 (27 + 1) (Er) (10)

Vi JI-I-;

pr(Er) o Ef’
= (Bavail — Evey — Ereq — EVH; - El‘ﬂ-;]lﬁ

AW, Epst AMBREETHAE, Bvey v Beca » Bvg, + Em, #3154 CH(A) LA
R Hz(X) Wi sh fhfosesh i,

MELBETHAR Bavat HRER N XRAGFE. TR CH; —CH(A)+H;(X)
¥ AH°=751eV, it Ptk CH} Wit BE Pz F, #K CH, ARALEH, Rk
ATFRHEBRLTHERNEATRMEHERABER, HBAE 82-06eV 2/, LK
AR KA F ER Tsujil?l A4 Ar(PPoz) 5§ CHs YR B H AL EME LM CHs &
BEES RIARTRAATEAES, FTRYIMBEIRARTARELBRNLLT
CH, M THAGHLH (EL—H2%H Ar TS F ), RIW n=4 f n=5
WEEEREASF M He . Ne YR BATRTR, SHBEAMRE ST AR A A 177V
frl4deV. FRMHHEERER D KA ECTBRHESITRAE, B#55 CHy R
AL A S AN EEARAR (10), (11) HHEHF CH(A,V =0,1,2) B AR
AWK NBRAE, TR CHA) IRIAELERFINES, FHE4HHT CH(A,v' =0)
MBS AR (AR R EAA R, B AERMURE) B ER EAAZAER
HERAAERHEFAEHLRTUS N, THERIGEARKEH 04, R MR
HANE RO RAE RS AL AR RGLRAEEALS, 5 Tsujil? 8% Fie
B, HAOGHELWNEAARE.

(11)
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FiEH i EE SR, KM He(235)/CHaNO; 4 B¢ CH(A) T EEHAER
RS EEAEHTRA Ne(®Pp)/CH3NO, SR, B THRHIAEK BB HHALERL
MHEFAENARERER BT ASHEHEL, SAINHFERAX, DRFERN
H—HENRENELE, RSN TASTRERERBHR, W He(2°S) KM
Mkt CH(A, v =0,1,2) RAFRKARHEBE. ERTURLHHRRE LS~
CH(A) #EM RSB - T AEARELE, REHTF He HREABETRAHRBT
AR BUFASHARETESES.

MEEFIRGEH LR, C-NREK, #EH/, (247V), L C-H @& (4.77eV) E
BB LYENEH - HNARMELE, RTHE CHNO, 4 FiH—4 C-H %
T, EREAURATHRETHRAIEHLS TA#E (1) Firnde, LBRER
ML THAENHE, PREESE-—BRKAGATAL AL RTTHRRRRE
# C-N ., Moss!'3 8% 7 CH;NO, M, RAWRAREHETEARFER
#EH CHy(X) fa NOo(X). W FERAR FHSRERRET 103om #LE R, £AEN
BHHEY CH; BB ERMEAREATHY. AFATENLRBTREST Rg" 5
CH3NO, A 53 b 7 [5] fy 22 (6] Bt o] i 9] 2.

CH(A,v' = 0,1,2) HEL AR L AR LA AL ELHHIEL CH(A) REHE—
RETH RN, FodEF CH(B) ., CH(C)fu CH(A) hik EMEFRS, TURMEMNE
R BHE L, WE - FéHeyEd 2(b)CH(B) % 3(b) . CH(C) ¥ 4(b)]
HEESHTEK CH h_AMELH.
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Dissociative Excitation of CH;NO; by Collisions with He(2°5) and Ne(*P,)

Yu Huazhong® Wang Liming Li Xuechut Gu Yueshu® Sun Qi* Yin Yongjia®
(State Key Loboratory of Molecular Reaction Dynamics, Dalian Institute of Chem. Phys., CAS
Dalian 116023)

Abstract Dissociative excitation of CHsNO; by collision with He(2%5) and Ne(*Fp3)
has been studied respectively by observing CH(A’4 — X 0,B*Y, — X®I) and
C?y. — X2I and H (Balmer) (only in the He(235)/CH3NO; reaction) emissions in
the beam apparatus under single collision. The emission rate constants of A — X, B - X
and €' — X of CH and H produced from the He(2%5)/CH3NO; reaction were determined
by using the reference reaction method. The nascent vibrational distributions and rota-
tional temperatures of CH(A) were determined through computer simmlation assumming a
Boltzmann rotational distribtuion. The dissociative process and the formation mechanism
of CH(A) were studied, and a two-body dissociative process through an intermediate CH3
for CH(A) was suggested.

Keywords: Dissociative excitation, Emission rate, Rovibrational population
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