15 HoW Y %= F M Vol. 15, No. 9
19954 9 B ACTA OPTICA SINICA September , 1995

£, 8. EKEESXREHEMN
RERIHFTHI R MM

BRZ tEE RER AER
(RARBEKEIRT 54 F BB, B 610065)

£HE B} A
(PEIEYEFREEDESLFEHFA, AE 610003)

W W OUTPOYMAE, MR T ARFEST Ne, He-Ne, He-Ne-Ar (& R 5, FLAM A&
BT Ne iy 2p°3p 89 10 4~ 2P SERMEH E 1. MM EER N, REXRW, BEHMNH Ne |
71\ He K /1H01 Ar FE /3% Ne ] 585. 2 nm R38R BEFN 10 4> 2P REGURTEM R AR

XWE  “Pulfy, FOLH, MESUAR.

1 31 7

7 B M He-Ne #6288, HFREMfE He, Ne 3R, A He' (2'S )BERM BFHA
BIEH Ne* (38, BB K — A EEE, He' (2'SHONRIRS, HMASFREEEEZHET.
HF He* (2 'So )Ml Ne* ( 38, ) FIBE AR BRI, EfZEF R ERBRIRER, LT Ne
4y 38, 5 2P, BER M AR THUR 8 . BT He:Ne K424 5:1, *Puiifgh Ne i #) - Hr s
RREY, BTFAENe HFHNHEE, REPREEBREN Ner, Ne? WHE S EMBEIHT Ne
B 2P BERMEERR, LB E TERE Ne BOEWE S HMRRFEVH . EHMB T, He
5 Ne fRE B ILREF B A EE YL, He X Ne iy 2P, ERMETF IR, XE R A BRI R
RYF M He-Ne HOLAF, UILHBFEM 585. 2 nm (LR EEAFEENEX.

HEILMOEAN R LT R R AR TR, ERE Ne LAELR 2P R TR RS, nfal 3k
INTRER 1S, MR FHIWFEIHEEE, fiF Ne #y 585. 2 nm Ot THEZR 1. BEE ¥y 16. 85 eV,
Ar 55— BRE Y 15. 76 eV, L, SCAR(1. 245 Hi ] 7 Ne A0 Ar, i#3d Penning [ ¥
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BHAES « RES. TESX Ne 57 585. 2 nm JELA 2P, ERE TR,

2 Ne & J1%F Ne 2P G FTHI I

z‘féiE Ne H_{jjj’g 4.67x<10°Pa, 1. 40X 10'Pa, 2. 80X 10*Pa, 5. 33 10*Pa, 7.53 X 10¢Pa
SUETABIMETHELAMBE, B 1EHT 585 2 nm #4438 FH Ne [E 48975 (k%
%, BIPETHREAT, Nefy 104> 2P, SERAIBHH 1, FIXTEEH V. HEZ W, ML
Wok R, BEYR 2P AR U M AELR 2P R HHH B LR IR E 2 M 5T 2P BESR (M 2P,
T 2P RETHIGLIEE LM . GER OP MUARX BB R N iR IBEARL B,

N.=1I1/A (1
Fd L R R B RIR A, BOTILE A 5 E CHR(3]. 2P AR W, B TR H
d[Ne(2P)]/dt =W W, + [Ne] kzll K, [Ne(2P))]

~ [Ne(2P)] (1/% + [Nel (K, + > K} 2)
s Sk A d [Ne(2P)]/dt = 0 (3)
UEs)
W, = [Ne(2P)] {1/7 + [Ne] (K. + jil Ku)}/W — [Ne] *;21 K. [Ne(2P)]/W (1)
AP W A PulEh FRTE 2P RER (2P, 3| 2P) BUIE AR, [Ne2P)] AR FIREE . BRERF
i v, BRI R IE R R K, RER W BBl R TR K B K. 51 H X3 .

Table 1. I,, N,, W, at various pressure Py,

4.67X10°Pa | 1.40X10'Pa 2.80X 10'Pa 5.33X 10*Pa 7.53X 10 Pa

Lv w Ll m wln ]~ wlL]w~ [ w]ln] s |w
2P, 150.6|83.8(22.9150.7(116.122.2(51.3[159.7|21.7[41.5|258.8|16.9(37.3[318.8{17.0
2P, | 8.3151.3/5.7,9.9(73.0{6.2|9.4(114.86.9(12.5(261.7|7.6[11.4|335.7|7.9
2P, 5.3 6.020.4| 6.3 | 10.8 28.2| 4.8 | 13.1 |24.4] 5.2 | 29.9 |26.7| 3.9 | 30.2 |22.0
2P, [12.2133.1/15.0/12. 4 50.3 |15.6(12.8| 68.5 |17.6|14.2[161.9(21.1{12.5|194.5|24.5

state

2P; | 5.7 (15.7/10.3| 5.3 | 14.5,7.3|6.0|22.5|8.0(6.7|51.8(89|6.0(69.1]9.7
2P, | 9.3(33.78.4(8.1/38.3/7.3[82/[557|7.5/|9.2]124.5(8.1(8.1/141.1{7.5
2P 4.?‘6.65 2.9 4.2 85 [2.9(4.5(12.0/2.9(8.1}26.313.0|17.2|28.2]2.6
2Ps 1.6 110.6/ 9.8 1.3 | 11.1]7.8[1.5]18.9/9.5|1.3|24.4[5.6!1.3[29.4/5.6
2P 2.4i5.4_4.5 1.6 4.9 [ 2.6 1.4 6.2 | 1.4(1.3|11.1[2.111.3|15.4 2.7

2P N 0 0 0 0 0 0 0 0 0 10.9(159.90.3
Ne f 2P, BERBYRHTE L, M ERE N EHAEW, HE Pv. X RIE 1(0), (),
(PR
HE 1@T7A[ 5 BEE Pee 90, sss2 398, 2 E S Pre >>5. 33X 10" Pa BT, Isss.. BAHE
P B938 NI 58, (EXE IR R BE AT G/ . X B THEHE Ne W E A9 0, Ne (49 2P, BEER
i 18 2k 7% (Deactivation) MBI FF 2L,
Ne(2P,) + Ne — Ne(nl) + Ne + AE (5)
HE 1(b), (©, (DFEH: 1) % Py <2.80X10'Paff, I, KF 50%, HIf 2P, RERIEST
By T B 9 A 2P0\ 2P, & 2P) BERBE ST SR 2 1, BIfE Py =7.53X 10" Pa &F, I,
134 37. 3%, Xt F Ned WIEMSHE G HA%, (¥ Ne Y 2P, RRRAIBEATIN5R; 2) HH5EH
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Fig. 1 Dependence of spectra and fiiling of 2P levels of Ne on the pressure Py,
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MIRGELEIHIN Pre, ST 2P BERABTTE W, SKEE T RE, TSGR L ZBBIEA,

3 He [E /1%t Ne 2P GERIE 7 H) 521

FEMSEF Py =6. 67X 10°Pa B, 4 BIIMAESH 9. 33X 10°Pa, 2. 00X 10*Pa, 3.33X
10*Pa, 5.33X10*Pa, 7.33X 10'Pa f B S, M EFHES T He-Ne (& R H e il%i#4T T M/ &, Ne
B9 10 4 2P BER AT E L, M BB N, HREEW. MK 2ER, Lo Ly Ny W HES
Pu. (9L IR A 2 BTR.

Table 2. I;, N;, W,at various pressure Py,

9.33X10°Pa 2.00X10*Pa 3.33X10*Pa 5.33X10*Pa 7.33X10*Pa

state L | N | W | L N. | W | I N, | W, I N, w. | L N, W,

2P, |47.5|64.4|19.4/50.6|79.7|21.9|52,1|91.5|25.2|54.9(115.5/33.1/50.0(138.7|31.1
2P, (10.1{41.7| 5.6 [11.5(58.3]/7.1[9.8(59.1(7.2(10.7{58.2|7.4|7.8|57.4|5.7
2Py | 4.85.5122,.6{3.8|4.6(17.412.8|4.3(16.2)3.4| 5.9 |23.4|2.7| 5.3 [16.3
2P, (11.0[25.4(12.1/10.2(34.3/24.7|9.6|26.5(16.1| 7.4 23.7 |6.8|7.233.1]|17.1
2Ps | 6.3(12.9/10.2| 4.6 |8.4|6.1|5.2|11.2(8.1}3.5| 80 |6.0|5.1]|12.8|7.6
2Py 18.3122.316.7(7.1]22.7/6.2{5.8(19.9/5.414.9/18.8|5.4|4.5({19.1(4.3
2P; |6.1]5.7)3.0|84(7.3[35{9.9|6.0(2.9|11.4] 5.1 |2.5|17.8] 6.0 | 2.3
2Py [1.7(8.9(9.9|/0.8|5.0[4.6({1.3/89|9.1{1.8| 7.8 (83|1.8 9.4 7.9
2Py (4.2(7.6(10.2|2.8(6.2(8.4|3.3|/7.8(9.6{2.0| 58 |7.0/1.8] 7.0 |6.6
2Pp | O 0 0 0 0 0 0 0 0 0 0 0 |1.3[26.7]1.1

HE 2 ﬂ'ﬁéﬂ, % Py <<5.33X10'Pa B, BEE Pu BI3H N, 1. Vo, WK 24 Pu.>5,33X
10*Pa B, BEE Pu 93800, N BEID, (B L. W EIFFRREU/D, X BT He 890N, X Ne # 2P,

RERA SRR L= LU TR TEM M . —J7 . He BYMIARHT Ne i 2P, AESR AR TE

1.

Ne* + Ne + He — Nei + He

(6)
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Fig. 2 Influence of Py on the spectra and the filling of 2P levels of Ne

2. Ne* 4 2He — HeNe™ + He ¢D)

HeNe* + Ne — Ne/ + He (8)

B He A, PHET BIFANER Nei R, BT Ned WHABEMFEHT 2P, R,

Ne: HI3E BN Ne #9 2P, RGN T-HUM M. H—HH, BT He 5 Ne( 2P ) HFHK, Z(hREM,
He 7% #7101 Ne ( 2P, ) BEZROR T X080/

Ne(2P,) + He —products (9
Ne(2P,) + Ne 4 He —products (10
Ne(2P,) + 2He —»products GRD)

% Py <{5.33X10'Pa B, I\ N\, W, b Pu. (9B IS K, ZEXFMEA T, ERE—HE
FI1ER G EF AL, BD He BINAA FF Ne 8 2P BERAYIA T . BEE Pu BETHE DI, He 55 Ne(
2P YRR IE R, 24 Py >>5. 33X 10 Pa BF (JB} He:Ne>8:1), I,, W, Bl Pu. (938 IO T 3R
Ay, BB N, BVEE Puc B9 INTTSE A, (B N 1E 104> 2P BEG P8 LU BN FF 4R/, He 5B
J7 T B VR B I SR8 AR, (IE, %4 Py =6. 67X 10°Pa B, He:Ne #410 8:1 K,

“Pulif [fh He-Ne YA AT SRR, ZE2Pudlfph T Ne 632. 8 nm #4838 R, ME
£ Ne 1A He, Ne 632, 8 JZiR BB A K, FEPuldBh T, HHEMEEE « BT # He,y
Ne B, ERREFE 7K, Fril, He 5 Ne WEEERREBABEETEIEH. R, He iy
BAFHFTF Nez BJTEM, Nei MIEREE S HMEET Ne iy 2P, ERW FEREB, FWE
Ne A 24 M He, A FF LI Ne # 2P, — 18 RER B AU FHURE .

4 Ar [ 71X} Ne 2P REZRIH FE /) TR

7E He FE /1% 5. 33X 10*Pa, Ne [E /1) 6. 67 X 10°Pa fJ 1B &S IE S (HHf He:Ne=8:1),
SR F1 4 5. 33X 10°Pa, 1. 33X 10°Pa, 2. 40X 10°Pa, 2.40X10'Pa ff) Ar, X &FfESH
T He-Ne-Ar Bk ZAE AT TR, Ne g 10 4> 2P BEARAUSE ST R 1. M AEBE V.. HRE
W NE 3R, a2, Ly N, Wi BEES Pa R i 2R an A 3 FrR .
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Table 3. I,, N,, W;at vatrious pressure P,

5.33X 10 Pa 1. 33X 10°Pa 2. 40X 10° Pa 2. 40X 10* Pa
1. N, | w I, N | oW 1, N, | W 1, N
9P, | 46.2 | 56.7 | 22.9 | 36.6 | 29.2 [ 20.6 | 24.8 | 27.4 | 18.9] 3.9 | 3.9 | 5.9
2P, | 16.5|37.4| 6.7 | 16.4|16.5| 5.2 [ 34.3] 4.3 | 4.7 [57.1] 4.3 | 2.9
2P, | 4.2 | 3.3 |18.4| 3.9 | 1.8 |17.6| 1.4 | 0.8 |20.3] 0 0 0
2P, | 9.1 | 21.0]18.7| 7.4 [10.5]15.9] 2.1 | 2.2 | 3.1 | 0.7 | 2.8 | 18.3
2P, | 6.3 | 8.8 | 9.4 |10.1] 6.4 |11.9]12.7| 7.2 [17.2] 7.8 | 4.8 [ 19.0

2Ps | 7.3 |15.6} 6.3 | 11.5|11.0| 7.8 |13.0|25.2|23.2(16.9 | 35.8 | 53.8

state

2P; 6.7 4.7 3.4 9.2 3.2 3.9 9.2 3.5 5.5 113.4 0 0
2P; 1.9 6.1 9.0 2.8 4.4 | 11.6§ 0.9 3.9 |12.7 0 0 0
2P | 1.9 | 3.1 | 41| 21| 23|55 1.3] 1.9 5.8 0 0 0
2P 0 0 0 0 0 0 0 0 0 0 0 0
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Fig. 3 Influence of P,. on the spectra and the filling of 2P levels of Ne

H A 3 A[H1, 24 Ar JIA He-Ne th &, 2P, BBREY 1, M. W, BB TR, WA, BE

Py BYYEIN, 1. Ny Wi R/, XRHTF Ar 5 Ne( 2P, )RETE, i Ne 89 2P, BEZOR T HHU/I
Ne(2P,) + Ar — products (12)
[Fl&F Ar 7] 5 Nei |, HeNe" KA B fii#% %%, {f Nef, HeNe' YRR/, A FH 2P, BERRLT

B /b

HeNe* + Ar —He + Ne + Ar* (13)
Ne; + Ar —2Ne + Ar? (14)
E He-Ne A RN Ar, H HAyR @ Penning X MR MIE TRER 155 %, LAEIURL
FEEH . ASGEL*Puli il He-Ne-Ar (R ZXEHME , 47 T Ar MEOE ERESOR THORR
R, SRR, £ He-Ne FIIA Ar BRBOC T HELR 15: IR AT, BT Ar 5 Nef | HeNe*
RAE QBB Ar B Ne( 2P ) BERMREIEITR, Ar hEHOE LREZR Ne( 2P VPR TR
Wb o Ar IBNEF B R FT 2P — 18, BRI AR TR EE , BT He-Ne-Ar BRI i
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Influence of He, Ne and Ar Pressure on the Spectra
and Filling of 2p°3p Level of Ne

Tan Mingliang Ye Anpei Zhu Zhenghe Gou Qinquan
(Institute of Atomic and Molecular Physics, Chengdu University of Science and Technology , Chengdu 610065)
Jin Xingxing Sun Ying
(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Chengdu 610003)
(Received 30 November 1993; revised 4 November 1994)

Abstrz;ct The nuclear impaction spectra of neon, helium-neon and helium-neon-argon
mixtures at different compositions and pressures are measured. Based on the
measurement, the influence of pressure of neon, helium and argon on the intensity of Ne
585. 2 nm and the efficiency of filling of ten 2P levels of Ne is summarized by calculating
the radiation rate I, the relative populations NV and the filling rate W of ten 2P levels of
Ne. X

Key words nuclear impaction, spectra of Ne, filling of Ne levels.





