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Near-Infrared Emission Band Observed in Xe
Excited by Electron Pulses from Linac
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Abstract

In order to study the deexcitation process of highly excited Xe atoms, the near
infrared emission spectra were observed in the Xe irradiated by the electronpulses
generated from 45 Mev linac by means of the pulse radiolysis technique with an infrar-
ed detection system. A new emission band was detected at around 1260 nm among
the previously known atomic lines. The band was characteristic of molecular transi-
tion because of the broadness of the band and the quadratic pressure dependence of
the emission intensity. The band was also observed in the irradiated Xe diluted with
Ar but not with Ne and Kr. The results showed that the band can be attributed to
the excited molecules which were produced from the atoms excited above the level of
Xe,* ion.
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Table 1 @Al RN~ v FOkER
Transitions
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RIEHREATVADE ) TS I2w, SF DUWRINC L B A2 P L OBALA Tz,
HEAR 4 1279,1100~1350 nm DEFE - v~ F & 800~1000 nm DRFOREITL < BT
BB TRT 2 LM h, T, 0.05 Torr @ SF, 0%, BF ORI S <A T3
FE S P 2B L e, 10 Torr @ SFe M D A2 27 P A RBARIR LI, 2D &L, B
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2)2, 5d(7/2);, B X U'5 d(1/2), ~EIUE - SUE T
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K6 () OEFHELILUEDL S L TER LT
S BILOSAdLOEHEIC L » TER L6 2256
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MW P IS T Az v e — 2R L2 &
HERT 5,
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(1D
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o0, kp=6x10"%cmb%™, P k,;,=2.0x10"%m?
s bR Tk D, SEIOERTO Xe HEOH
FTaA2) XEBET S, Tibb, B Ar b
Xe ~"O=FAF —BENL A B L TTI/R< Ar®
Us) ZERL UThh b, Ar* (4ds) D= F & —
BR L AR BICIET S Xe D= — BRI 8
ok LTz, King, Piper, ¥ X U Setser & (3% 5E
Ar* (4s) CP, 31 0°Py) 136 Xe DEZEEAL~ DY
BB OEE R PE L T 5,0 X8 BLUOHEDL
BARETHE, Ar* (4s) BHO=FAF -BE)
Tl oTXe " 1A VDS LY Fizhs Xe7d »b
9d ILZE A% < E Rydberg WREEAM R LT 5 &
E bbb, MBI L T\ 51260nmaDE R v K )
Ar hTCOZBR I NI Enb, 20V FOHE
I SERREDRFHLER TS =% v~ —
BEE LTS EELLRD, ZDL 5 IEVHiE
REED=F v~ —DERMATRETH L0 E 5 2% ¥
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______ 3P ——— 24
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----- (353
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(347 =, B
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¥ — HENT O LB
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Brd BBt ThboET v o T AHENES
picE e bicw, BAEDE LA, Xeyt 14
vicBa§4 % Mulliken OEMBSHENHHETTH
%5, L2 L, & Rydberg SREEDRF Xe™* OBEFIK
i Xet o AL TEHDT, Xet+ Xe—> Xep*
DAEF T AR S Xet & Xe* D= g F—
BN OELTREIABORT v o7 v
Xe** +Xe—Xe** w0 ThE 2 HNAY Z 0B
B9 Xe,” Lo\ HEMICHDIE Xe %% Mulliken D+ 5 v o 7 LR B VOR LD
E (X oRIGER B9 T b, Xeo* OREHE= 7 4% — 3 Lorents i
Ihiif1eV thprldXe* o rnbEFEL TS E, Ar* (4s) DRV OILIBEEN CP) 25
DOFEBEIC L » TAR L Xeds BT (9s[3/2],=11.583eV) 0o#&, Fo=F v ~— 0k
EEIRBEL 10.58 eV & 7eh, B v FOMABEENLRD B = 5 105 —110.98ev 72D T,
oz EnD Xe™ RN L - T6p DEETAHIRERAT v 7 ARBIET 20 LE L
Bhbe BXAV FEPIEEICEN > TBH I LS ZRERT 5,

Xeo" 14 v OREEREI Y LEVEIZHBHER TORIE & U TIIHEE Jesse R & 05,
(13) #&F©7R¥ Hornbeck-Molnar KIS DO LM BT 5,

Xe** + Xe—Xe, +e- (13)
K9DEFV 7 AMBYRGCHBETA01E, oGt Xet*+Xe) ORFEHRF v o7
s, (Xe*+Xe) DA 7 v v 7l LA T B ARG TH S & Lnvb b, Licnis T,
H-MBREOR S &M T Xey* OLRIFTESTETHIE EEZLR S,

i Xe OBE, 00X 5 AEREEO = F v~ — DAL, B A2 F-FEFF L EPR
BT &L Xe FFOEEFERCL » CETERRECHEFIERL, Thb EEEREBRERT 0=
HERICL > CGRED EBZLNB.ERT0.6BFETALY 7 T v 7 — A A5TF Xe, DEEHR
o TERT AR GE 2 bR, 5 TRLAEL 5 ICEFE v F 0RO HRENETF
MO=FAF—PMEL /b EIICBATH 2 L1, BEFCISHEOMERE, ZORELFE L
TWbH I ErRTREL TV b,

P EoEZET b, 1260 nm (s &35 Xe oFfE v Nz Xe," 14 v OREERREL » b Lo
i RRBIC B BT X 0 BB LI 2 RF 2 b oRBKIRE S h 5,

4. %

bl

Xe OB FORMEAELH LT A —Do0FE L LC BRRER OB CER LUk
WK AT oY v ADFERHA, 947y 7 0L0BTFHREBREEFELE L EBbh
BRI ORI A7 P VB PIE LT, FERIR < fThbh TROEERMER O A~ 7 b
L DB IEIREE L ORICEENICHF IR BB ICE LN DT, FAFLA~2 P LVIIESE
HASy b EE L TEDS bR S,

ZOEBR»S, | KREREOF I A0S & T, METFREAELESLE SR, & OEOKMERILD
KREBAT ATy 7 EACTARETHLH - LRINLTS,

3. 1 KI03. 21R LEREER 25, 1200 nm AT IR WG FHE ORI v F e gk
WLt 72 v 2 bORRBEOEBRER?D, 2ok Xe,” 14 v OEEREL » LEV
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Rydberg REBIZH AR T L EEREBIR T L ORIGI L » TERTLEHRREDO=F o< —, Xe,* ¥,
W ESCRELITBE I his,

FHARTRL A4, BREFHLVIT=% < —DBETAREE L ORI ~D =% 1
F-BEOBBEIE LT Ao EEREC RS X T v o 7 i BT 5 m B
HThbH, COIHEEND, ETORITREY SHLIHEL T DI, 8, SRESHE
OB A GRS v Vol EoRE s L OCRXEFEGOUELELE TR 5,

Ei| B

45MeV 5147y 7 DEEICHHCRREWCEERREEE, SHILY, EEE-HEEE, X
4 MeV BRI 28 0B E B I oS Wb R m e o L,
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