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Population Distribution of Metastable States of Neodymium Atoms

Produced by Electron Beam Heating
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The metastable states’ population of neodymium atoms produced by electron beam
heating was measured with the laser induced fluorescence method. The atomic
excitation temperature derived from the metastable state distribution was lower than
the temperature of evaporation surface(about 2000K). With increasing deposition
rate, the atomic excitation temperature decreased to about 1500K. This excitation
temperature is about three times higher than that of gadolinium atoms produced by
electron beam heating. Near the evaporation surface the collisional relaxation of
neodymium and gadolinium atoms occurs through inelastic collisions between fine
structures. The gadolinium and neodymium atoms have ten valence electrons of 4f75d6s?
and six valence electrons of 4f*6s? respectively. The orbital radius of 5d electron
isrelatively larger than that of 4f electron. Low collisional relaxation of neodymium
is considered to be due to small orbital radius of 4f electron and no existence of

5d electron

Keywords: Electron Beam Heating, Atomic Beam, Metastable State, Neodymium,

Population Distribution, Atomic Excitation Temperature
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DT RVEX—MENEZRT, T THE, XA TVLARFE— A2 ERBITHRERNE R E
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T % ¥ v — L — ¥ — (Lambda-Physics #t 8 LPX120i) Gh 2 & & F L — ¥ —
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EMDHERICHEARTHEL LTRHEESOY—Z7EBHAERBICHAITI LI L, £1
WEBRICHAWEER OLH%TF—% WERET, Ocn’', 1128cm™ A & 1 3t 3@ fh A2 AL
22010cm IZBFE L —F—TRE Lz, L—¥F—RENR+HiRWE | BRI LT AL &
FhiRHENL D ELLITHMAH EROLIZ 2D, WThOEMMLRIE SN THREEMI O D
HMEBRHEDNRIIF U DT, SHNEBEND Ocn™, 1128cn DY DEBELLLZRKD D Z LM
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AL 23997cm  IZHHEE LZ DR HREZREL T 2 EMIZOVWTOENRENDRFEELE
RHODIENTED, TNOOMBEDEICL > T 5049 c m™ ZER < 4 HEGL DA A9 72 2E
REEMBETEEYRD D, V- F—FEBHXICIDIBETIEAEFHERESHLBEHEW
0.45nm/s DT TOHPE LT,

FEMNOBMSNETHEEOREEERFHEIIEREEMICHOIRTE ANV ABR LY —
P—TC—HE_EMIEBA T MLV EREINDIA AT VEEFRIE L, R2I1T/4F 1k
WCAWEERE %77, WTFhb ZEFORRTRAIT DA F U MERT v L
1944562cm !t LV EL 2o TWD, A A VEORBICIE, K 2 IR T EINERD— 5 O ERE
EERMLMFICL Y —BHNZRICEORVAEEZHML, M LCERIZREFE—LD
WAUFRICHR > TEVWRFBOREDH T 77 7T My TERT TERAN T EZRIEL
feo 7777 =Ny TOREBEEFIRY 7 AH—BoBREEHLEIRICAA LI, ThbDA
FUBIIEREEMESETHIRFEICEFALTND, T5 LTHLNDLELEEMTF
BORBEHEERTERREELNEC L > TEAONEEREEMO-EZ AV TRET S 2
KE o TERWEEEENPOBEVWEAEEECE BT ERNBENMOEERERTFLLE
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Ve —FEEXRBETCHBERO V-V — K52+ o< U TR E LN & R AL
DRTEELEZAMITLIILEREETH D, K3 ITEREHEN 1128en ITH DRF Zih
FRYENT 22010cm™ WCHE L THEXEZRELZHOTH D, L—F —5REN 0.5m]/cm® U
L THEREREMN LR EMEOBBAATILTWAZ EBb0D, R OHELR FE RN
WOWTHERICHWAE V-V —EECTEENEM L TCWVWDZ 2R L, R 1LIZITIE
BTHMENDHE L L —F —DfFIRE L ERIFO L —F—BELRT, ERFOL—
V—ENHEEEI Y +oEmNI e Bbhrd, BoONToHIEOHEISBMELN D Ocn™,
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1128cm™, 2367cm™, 3682cm™ DML AEREZ KDDL, 256:9.5:5.7:2.2 Ligolz,
THABREMNOKFERTEH S TRALY w7y PLEBDERAICTT, KLY <
DHERELTHOT —FZOMAENLIEELZRDEGED & RFRIEIEEIT 1860K L7225,

Ocm™ . 1128cm™ | 2367cm™' 3 L TN, 3682cm™ DK HENLHE FE D KB EBEARFMEIT, —
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B FIREFH CHE L REHEL, Y @A A EARBRICHFAILTHWDEIR Yy 7 20—
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EHEEOL EENPETRD L ERFEEMERFRELEE DT —F L0 E & HELE RN
EHEORSEEERTEEHEZR 6 17T, EEREO GF BTG RE A L THEMT 5
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6 DHEERD A — NVITFKEEE 3nm/ s D& EFEMORFHEEOMA 2. 7X10M e m™® (T
25 EIICRDI,

B4 IR EHE 0.45nm/s DL X T TR DT —F %2 H £1C0.1, 1.5, 4.5nm/s
DEEORNVY 2Ty FbART, WTFNOEFEETH vy MIIZITERICD > T
Wb, ZTOBEXHOLRFRERELZRDDZENTE, 0.1, 1.5, 4.0mm/s DL X, £
ZFi, 2000K, 1730K, 1470KTH 5, M7 R FREEEOEREEEREFE LR T, B
BIZIT, AREEENOGHE LI ARIBE L L HIC, WO, T RY = LEKRERKED
JRFRhRIRE SV ARBEIRE DR L TS, 2B, H KU = v Lok IR E R E RO Z
EEEIAREEND 543mmDEZATITol, K7 TEEBZEEZ XA Y LHIER DZK
FeHE A O 683mm D L EDEEFREICLTWVWD, I CEBmBEILRA Y L0ffAKIE
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EOTHDLZEEHLNILTE L, RFEEHRICEIAET R VX - 5@ R L ¥
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WCAF D LAOWEEREE A R T, 4FEFIL5s. 6s, Sp BFORMICHY . A OEFHEE
BATFEFIEZIDIZWVWEBSZONE, ZRICH LY RY =0 AOEFESE 475465 T
D, DI EH ERIL 475d DAYV LHEAEBHREOMEOE(LTHS, HMID LD

ARV =0 L 6s BFORMMTIEH DM, 4f BFICHSTOBELENKE LV 5d BT
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—BEBARA T AICHEANREERT S, BRTERELKRTIEELILND,
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BTE—LMBERETERLIEAFVLARFE—LOERFEREN A E L — P —F
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birole, BFE— LMK TRRICER LA FY =0 AR IXFEFREIEREN 500
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BELSEMLIZC WY, RAVARFLA Y =0 AFRFHERBRROHE CORFHERE TR
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®1 WECHNEBBOSRT —F LfafnL — ¥ —RE

T VAR il 2 Y fir (V R8T 5RE @ fa Fn ok L— Y — R
(cm™) (cm™) FHfs)® (pJ/cm? (mJ/cm?

0.0(J=4) 22010.3(J=4) 98 0.024 3.21 0. 46
1128.1(J=4) il 0.01 8.05 1.67
1128.1(J=5) 22736.7(J=5) 20 0.024 © 316 2.1
2366. 7 (J=6) [k 0.69
2366. 7 (J=6) 23996.5(J=6) 37 0.18 0.42 4.9
3681. 7 (J=7) AL 0. 067 1.19 0.59
(1) ZE 3C#k (10)
(2) &E 3CHk (14)
(3) &% 3UHK (14)

F2 —EERIBEMEEEBAS (LA VWEERS

AR Jih 2 HE i (¥ A A AL HERL
(cm™) (cm™) (cm™)

0.0(J=4) —  22530.4(J=5) — 45060. 7
1128.1(J=5) —  23755.8(J=4) — 46383. 4
2366.7(J=6) —  24984.2(J=6) — 47601. 7
3681.7(J=7) —  25478.1(J=6) — 47274. 6
(1) 2% 3k (10)
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(c)
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1. SI AN Fe 2. ANZ AV TH SN DS O] #5. Sk
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AR | i B A— v w’ w a2y [t [ o] d
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