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Interaction of the nuclear rosation with the electronic motion is very weak.
Electronic motion is coupled very strongly to the line joining the nuclei.
A s orbital angular momentum of electrons.

S'is spin ongular momentum of electrons,
Qis el ic angul

Nis angular of nuclear

J is total angular momentum.

(a) Vector diagram for Hund's case (a).

S is not coupled to the internuclear axis.

Q is not defined.

K is 1otal angular momentum apart from spin.
 J is total angular momensim including spin,

(b) Vector diagram for Hund's case (b).

X6-2 N7 bILFIDOHEEIX

10



NOWEREZRTOTESRINILL, T, LELSAEHIXIRBENSFA
L (£2-131) |

ST COERRBROIIUTEHAK LS, BN, 0 R HS AT AD]" ¥
MANDOBHBBEORFIIRG -3 (K2-19HHB#K) KFrddboTh s, Lfirda
Bl 3% M A& 54 A -TYPE DOUBLING (BFOMEREH B AIC L 5 AR : I
MBERBA=1ICHIETS) KED 228 ULTHH., syn. Lantisym. © ¥fr & %
BB LUTHWS, k2. STtk &3, A Ok B ¥ Atreflection at
origin(Xu, Yu, Zx—> Xk, Vi,  ZOTHBEZEABZDEZATBRLHELI DT H 35, K
FHEAEOELBIZTEI D, syn.O M iZantisyn. O¥frD 2 {EDHBEZ (MR L
) OO FEEBEBENR2HETH S, 61X, BRBPAE LU Tsyn. —»syn. H L
antisym, —antisym. DB BRI HF I LT,

—H FTHEMCA S B ZHRERA=0THIET S &5 A-TYPE DOUBLINGIZ 48
Wo ZDI¥H. BUSLIIsyn. TH 5 hantisyn. THE3IrDELSNITHITHhITN S
T, FIZAIEHRG —3 (RPTJRBE) TRP.EFA*Z*DOsyn. ~DBBTHYH.
B*Il ,Dantisyn. " BBIKMETE 5, £-Ts CORMRMHWICHTO LD LN
506 —Hs Qis, Pl IBZ AT Dantisyn. ~D BB THH., B2, DOsyn. BB
KBETE3, LoTZOoRHARBHEMBITHEOVIDENS, TH LT, HUBI,
D=L DEBTH>Td P r1:sHOBHMEELEQ s, Pi1.HOBMHMEELIIR
MABREFOIEKNL S,

86— 3T FIAEA T DI-1(Q=2), J(Q=D, H(Q=0DN1>DBFH
N(=J(even) ) TEINBZRMWBT, THOoDOMMIZTXTsyn. TH 3, £»->T. BE
ONKZBBITARHSIAIHNIETOLOELD, FRFHONKEBB T 2 B4t M
HMHICHOBDIKLBLEERTESEDIFTH %,

103




B3Hg, V=2, J (even)

R QB P

Q=2 s5,a

Q=] s,a

Q=0 s,a

2 s

2 a 1 a

Q=2 s 1 s 0 s

Q=7 a 0 4 J+1 (odd)

=0 s 7 (even) s: symmetry

: a: antisymmetry
AT, v=0,J-1 (odd)

X6-3 FP20D[alE¥eN] & E DK

104




6—2—-4-2 HREEHEE

M OBudOBBHMBONENOCTHRELMEZIHT L. RERBICL > TR
RIMPNVODENZEY I ab—PULIEHERERGE -4 IR, X oAKITE.
—HORXTI =0, L2 EOBBHRIEZESHLVELILRHEND 5, SO, ¥
2 alb—YaUVBREEWMARI PILVER, 2 TREBLIC—-H LA, & k.
QTEDOBNREET BHDIK. AR7 PVERRBSPEINY ZF AL D bRBE3MKHHET
HBo EHITN SPLINAR Y PILAHmMBEDOLNDTHLIDICXH LTFPARS bV
F1oBl EQOENR D 2F > T0T, URBRKETIHBE OBMMICHBIRELZ->TLE I,
ChoDI EN6, ZRFBOUMKTHEHREZTHIORLRNTH 5 EH X 1,

ZITy N,B*N,0BERMIIPSORKEBEEOR]IEERTHE -5 FH T,
TOoRKEZET>7Tco 6 -5%2BETHE, Prs, Pro, Quati @3 EHEEMITH T
HZPAPBOETHED, LEBENMBRAZZIRI PIVBEEXRTIENGNDB, £ic. B
BHERBAXDI=0,1,2TORHEd. COFEKTREARNLT L, X>T, WEAXRS b
NEVI b=V a VHREEZBHLHUBUIBLIEZ X, EIHN—RI, 53
WY RARIT PNVOELRORERABRICE, RRFIOMBOFPNY FART P NVREE
TBE5DT, EDOFPNYFARZ MUVTHP 15, P12, Qusbli 2. WRIKBIUMTE 3 D
TREV, TOEBRERBRITHBOBOARS PV EHFLBD VK IBFPARS bV
NULETH 5, EHOKE, FPRAINY FRIOEHEH LTV, £-T. W&
MHHEAEFPUICHRE Lic, Wb, A6 —-5TiR. 2TXOHKNISFICRZ 5, ZThid,
A'SHOITREBIANF-OHEN. QREZZFLVF-OHEEIZIERA LT,
MUEPHEBLTHWAHTHS, CORTFREAE-3IK. RAWITFIEINA TN S,
BB ERE, CHhoDHOHKBR. MEROSRMEIDS-MHULKR-SDTSH
ZOCHBAHRRIARATRETHI, FEBR TR —FOKTHIELTHMDHTE > TR,
PoBEQ MbIokdNBERRILIVTLADKI A > T 5,

FP20D P 15, P12, Q1sBiD Y I ab—va VEREENEROM AR 6 — 6 1255
. EEBENE. FEEInm (EALINT) . B/KHD 3. 5o (EH WKL Tx2.3) @
bOEFA LI, MEO—HRBBFTHSLEEZXLS, 6 -TR. TAEREDOEAL
KEBARY MVEEOEREY I alb—bLEbDOTH S, P, "head"& R L
72323 6 — 5 T head-forming" ¢ LA HIG L. J=15~20fF:EDZH D
BHEDPOSDARI PIHREFELELELHELTH S, COWL/OEREEAEI. FITFL L,
:@%ﬁﬁ%ﬁ?nd\@E@Ehﬁxﬁﬁﬁiﬂﬂﬁﬁbéo

O IR, N6 - TTROWBZ3AR MNOE-7OLDANGHIER
ERHEETE S, 6 —8ICIEP .., QustidDI=9&"head" Db &\ J=12& "head” @
WOY:ialb- bEFEFLTH L, kKL R6-8REAOERTHA LEE
MU TOHBEEEZRLEL DD TH 5,

100




780
BB fnm]
(a) SEH
1 " T T " y ™ T,Z340K
% 05 -
I’
§ -
' 0 i " | M N M Aaa
770 780

B E [nm]
®iab—av

K6-4 FP20DLIMBEILY I ab—a kR

106




EATEFHEAOEIERE 2]

30

20

10

"head —forming”

| & [nm]
K6-5 EEEFH T LEEDOBR

107




777 778 779 780
i BB nm]

| B ¥iab—ar

Xl6-6 FP20 P,3, Py, Ql;"v’;fﬁ

108




M 1 T
Hhmdll
i Yk
700K
=12 HeAHAF : Inm
J=9 S00K AEfUVR AL « 3ty
02 F YRILAYD : 3.5nm N
) VLN DR : 173423
S00K
3 |
'g 400K
0.1 1
300K
0 L
777 778 779 780
BeEE [nm]
R6-7 X RIBEDEALIC X 5 AT FILOZEIL
1
1.2 -
I~ head ./ J12
ey .
W -
-
S
~
e -
™
¢ 0 _
HGH0R 2 1L7nm
MR IEA M« 3847
WILEDD ¢ 4.0nm 7]
WL D TR ¢ 1L7x23
0.6 . 1 S
300 400 500
7 XIBBE (K]

Ko-8 FHRBEEED BT

1G8S




6 -8 AHRABEOWBEHE

BAEENON ZEES, MRTEFVTRRHET 3, BREN O R EEE.
HARFEDHETCRTINEILALNKE - 2BEELTERLTL B EE X SN 3,
BIFOIARAX-fkid. TFIAIVF - AW EBMEHTME 2 A O T BB
TE530T,. HBEOHEETCORUBSIBERE2BIEITZARENABLONSE, &
ERBOBRBEFERI, T: FREE. « : BEHER, F: RETIHEE LT,

—div(xkgradT)=§& (£ 6-50)
THD, RELLBRBENEBEE - TADPNIBBLEERBTHEELI LN
RMERERTH S, OHHBEERNO —RABEETE., MEEERTEFHERS T
FEANREROD S,

St T er) tr e (#6-51)
283, LRAEARBRCEROERECONREZR BTS00 TH 5. E/WIC
RECTHRY, EHRTR. BEFRIMNEHSSIA L, ECHMEMERL L
T, COFEGHBETHEET > TV 3,

BOFAETEE 3
E=n.,N,{8§F(e)Qule)ente/mde+Te 100, § Fle)Q(e)rze/mde}  (K6-52)
TEXBNB, S 6=2m./ M, CHEBTERAELRY. ¢ ... 35FEREHE
DUEVIALVE-THb, LABIARBUBHECLSBTFOI R LE -k, &
P MU BEREC L IBTFOLIA VL -HEEERLT VS, BIFNRFTRAKEL L
IRVF -, BUAITRAEE LT OERDA BN, I TR LB 0K KR

L. 2 TREBTERDNS SO LRE L1
UEED, BABHNOBRFHAOBTHEEATE, BEFTRALF - SWENS DA

. EETCOREAHAEHELT. FRAAEAHAREHECTE 3, BTHES

HTREAECHR UCBABHEREZAOTHETSE, BTV F-2HHHCR
RV v HFBRRAOHERERA AT I, /e, WWEBELKILVY < HAEABRK
TERALCHE®EEy PERAVARLI L, BEOREIKIE. ERZH V5D, 300K
BEOMERELTETIEI L. H6 -9, HEHHEHAERIT,

110




BESYAR [10°em™]
o

2]

=
T

%

=1

] ! I I | | |

. N,=1.0D9  P=1.0Torr
I [=2.0mA  R=0.9cm
\ E/P=34Vem ™ Torr™

NN\ A RIBEES

&4

ETHESE

1 | l 1 | T==u ]

0.2 0.4 0.6 0.8
EEEFELE  [om]
Xl6-9 77 XIEFEEDOHEmETER]

111

330

1320

1310

300




6 — 4 LR CHERRSIUUEER
REULFP2002HMICL SOEREHEEEEIT LU, FPO00OHERZMEE R
WTRHEERREEZFMTEIRVDOT, MOFEHERI>TOIHNAREEZHREL 2,

(1) Zo-BBASo-HTON X BEEHE

BREBEEAZBOT. ¥ RAEITorrON , BER /o -HKBOR I 0 —NEHRITH R
HMETo7co M6 -1 0 HBERZEAI KO, FP0IC & 2 it & H ik B ¥
ELFNOOR K BAHETEAEREELZEZFRT. BEREKBEEDOAVLELRRE S h 325,
THEOBEELABRHEBRS B UTVS, A, SPOUC L 24 X EEDHEER

6 —1 HTHRNIBEISETTEIHD - o

(2) Jo-BEBHEETONAEEHE
HBEEAZRHOCTAHAAEITorrON  HERK S o - BB LEEDO S KE %217 - o
6 — 1 HiTlB~/ilHSPOLFNOOER W AFHRTIE, BANNSBXEAN ZEBE
DHEFREITEHEDN > DT, LBDOLDHIC, 6 -3 HOLBFERC LI BRHE
ERIT U HBBABRZEALZEED, FPA0ICLSHEONERE LB AFERD
HEHELEROIKE6 -1 0lhbbY¥TRLL, BRHEELTZ, HBEPLTOMER
7Dvbbtoﬁ%%%ﬁﬁ%%%%i@ﬁﬁ%ﬁﬁ%ﬁﬁ?%:&Kﬁ%#é,
HAHAEEIDOPPEDOMIILIEEZILNS, MERENBEIIZIZIRABET
HEN, BEFRARTHORRBEEMAEIEDICL >TWVBE, —F. ERO)DHR & LK
TEHELEBRAEHOBERAZo-DEBELIDDIBEVEVIERT, CHIIZYTEE
Tdh b,

R6—10&0, FP20CL AN AEEREFHEIR. t5 0KEEOBRENTH X
HEZHETEEDLEEAS, COBFOMNERETHBULE. FREED
EFEFHEELTR. THACEANTHEEEX SN 3B, '

FPOR KN KTH D, RAERTHBEL - 7 2 HFOWERICHE Lih X EEHEE
BTH BN, FAEBRBTREROPPEN L VOERTHREL - 27 2 H > T 5,
Th, HEEPERGEERO /0 -HBENEETAORBELAMKT. HAOD
MEEMZHAERRETIENTELD 7o NEXOBBEE LT, FFHIHELR
MEREERNE CREEZREFTORLEEX B,

1ie




| | ] | |
500 -
FNOOIZ X 587 10— OHERE
~
J
i
iz
,’N 400 |- FP20ic AR a—DHSER
B
T FP20iT & BB R IE
B EEE O 18 B D PR S S HEE
300 ] ] ] ] ) |
0 2 4
TR BRI [mA]

 K6-10 H RIEEEDHESE




6 — 5 E 3l
AHHMIC KD ABEEHZEEUT, UL NLFP2OBHARY PV ERO

DHEZERL, LEEUIBRANZBH UL, BREZER/ o -HBOAREF

HEZETLU, MOFHRICLIIMEBEAAEAELDOUKET - 1,
FEOKREEF. UTO LI IKEFLHE5N 3B,

(1) Budod AKX EPhillipsOD X BRHEAEH OLHMY I ab—v a3 VT EMAR
7 MIVEREEEBELBTELFPZIO AR PNIVBERKRDONBZ I EE2F LI,

(2) FPYVRTFLOBKHMERYE, AL OBFHK (=N) oBHIKE-TEE
52 &EERL, TOHHUERLIL, COFRB, BKAOSATWHIRLLEDTH B0
bANKTON, FWRTR, EFRARI PORHEERWT I DI, MBICE
HEHLSIKLIEbDTH 3,

(3) FPYAFLDP 15, P 1, Qs HEZWERRETIFEERE L, ZhiTkb,
Yialb—Val RBREENEROLEN, BRI OMELLITAS I LEEF
Lo

(4) FPYRAF LDHNTFP20/SY FHP 14, Py, Qs HDBZBIRBLTSE I &%,
ERICEDWOIT U, FP20ONY FER O RABEHREEZRE L 2,

(5) P12, QisBD"head" ZH B LT, BEOHVWHABEHRENITI S L
TR Uy SO head" ZF AT BT EEREL I,

6) WABDFEODHBRTBFVER->IZRANMNF-2RFELLT, BEBHIFERICE
D70 -HEBEBLHENOATAEBEEEBITIFEER L, COFETR. BF
ITANF-BHRBEVYIVFBRAORMMRAER L. BFHE S ITIIH4
ETHREULCEBAEERCIIMBHELEREZNA L 2,

() A RE1Torrd 7o -BBASo-HOSXEHWET . FNOO. FP200 X R %
PNVEOATRABEEHELUKL, HEEEICEIKEEORBOLD 508, BHROH
micdd2EEOLABERRB. K—HULTOVB3IEEHAL

(8) A AREITorr® /o - HEBEHEOLSKHWMET O, FPA0O X R ML LD H
AEEEHE LUK, e BOFERCEIIVBAERNONIZBEEEZHE L. 4%
HEHRELUB UL, WMER. HETIHLUNOBET—HITSIIELEEHREL
72,




&% XM

(1) D. M. Phillips: "Determination of gas temperature from unresolved
bands in the spectrum from a nitrogen discharge”, J. Phys. D: Appl.
Phys., 8, 507 (1975)

(2) MR, fTH. ¥R : N TABBREITIEHEREL N FRAXR T PIUVHKESH
WEOMMF] . HERAFILFHEM, B2TH. 41, (WH56)

(3) FHME. MMMk, WR: N BHM/o-HBSS A ICHTEABEEDHRFEN
LWkl . ERRFEIELB, H45. 38, (EF63)

(4) T, WHR: [N AZXOPRMUCER S o -BBORBEF TCORBRED &
HFHPR] . BRESHRXEA, 111, 3, 221 (1991)

(5) KR¥F, AR : TEIKEZRKPOBTA VX759 v - N"BEBIKEYBZXR
RERE ] . BFEXWXIEA, 107, 8, 387 (1987)

(6) G. Herzberg: "Molecular spectra and molecular structure”, Von Nostrand
Reinhold Company (1950)

(7) A. Buddé: "Intensitdtsformeln fir die Triplettbanden”, Z. Physik, 105,
579 (1937

(8) A. Budd: "Uber die Triplett-Bandentermformel fiir den allgemeinen
intermedidren Fall und Anvendung derselben auf die B®*Il -,C*®Il -Terme des
N.-Molekiils”, Z. Physik, 96, 219 (1935)

115




BTE To-T7HRICKE4k2HE

7-1 WBU®HKI

REOARHNMIK LI IBRAMBORER (F4ESR) TR, BFIALF -5
HARLY TV HEROBPI IR VATETCRETIHENS B, ZOHE
A E. ARHMWCLIVEBEOBRFI AN - AHERET S0, FHEI T 2
SULOEHOREARI PNVOBERAFVHIFAE, LML, BFZRLF -
BHEICDOOVTHMIZ LB AE/FL, LHbHENMELBOREIRS PR, #
B CHEELR V. Nt T8 OEWSE, FP,INY 257 A0 3 DALY b
BRHATEZRELED, BFIANVF - AHIHEERET I IMBRARTS 5,
Fro. B - HEIRS PVEKOBFIRLF -FHORRNEREINLZOT,
hoxFATZIoEbEZLONS, B85, 6FEOERD - A@EAEICFTOCTOWRE.
COESNHWTHEZED LD TH SN, BRMEARBEMESNHT LG+
AR—HUBVERTR, Y -BHEXR7 PLVORNAREDPTVEEL SN S
BBV, HENSIBE—RUALELTH, HACEHEAFRBFRALE -5
LD bBIEEINASSKETASENAN-THY, BFZANLF - AHOMH
FRBEOETHLTOEVWEEL bN 3,

ZZT. N, KRBBEO SO0 - THAZBAL, ToO-T7HROREEFNA LT,
ﬁﬁ%%@%ﬁt%iko$W%TH7D—7ﬁxtbrn%%h\%@ﬁ%ﬁ%
ERTACEEFEMICEBBLERERNZT - o

KBTI, 7O0-THRELTARHATERTH 5 &%%b#kb\%ﬂﬁ&'
BIEEOSRBENTRTH S 27T, BFLANVF-AHOBEBERERD
BiinhE LT, AWRANENTEZ EEX 3, ‘




7 - 2 Tao-THADRE
TO-THRAOBRBICHLDRDEINEHENS 3,
Q@ HAODBARIBZEENDILWE
- (EREE2EERIULHVFRAEBIEEF LA
- ROHESICEBETEAARLE LSO
= AAFVEEBBRLBEOTRAZEZLLAL
- ZBOBAZEZTLIARL
Q@ JAXKEBIIATIKARI PILVBEUNENTRETH I H
= N:DARI PVRBERKEVLDOT, RAEAEENELSTVE
- RAEMENKRE OE
@ I Fe-7]&lLTOoBE%EHFOH
= BE V- FPREBEHETRETCHIIENTETSH 38

QRMATAFULPT XL EMULT. BARERATERE Lo &7 QI o
WTREBICBALTRERARY MVAEBZET, Frow it HE Lo B8
DT O-THAOBANLE LCABVEE, BEBENAE VHERBRT 5 &4
THB50T. BAROEREWNIFOLETH B, F/. ORDOTIHMBEE
EREELBTEHNLE L, £CT, HABOKML - FOBEEE AL TR
BLU— FEEWMTIEE Lo SDRDICIZRESICE 5B RIHIE DR E I B
SO -MEBEEERCLON, BEENOBRRER—RICELDO T, BEF T
AVE-OHBEHTTOHRAEOKREOTIA R, D DHBMMNAE B — 2 =
ANE-DEOHANIE L, 22Ty BUAFO LPTEEE X TXePkrig &
DHATHR L. BRAHB SEL TOBEND b » 720 Heds & BNeke 50T b &
AUTHEER > 75 BRENTRRBEZBITE 5 - i,

BEDOIDHIC. Jo-KHEBEEXAHETOMOARY PLAEERART - 110577,
HHMBAMTHD, BROUABEBE SR NE I - 2D 1 %UTOF — & i3 B
Lico SOBDSE. N, DARY PLEBRSHBOTA Y RARS PAREDIE D &
HAMBe £y RTHNDRRY FUABAEIAROEEPNSERTS. BHM
KBHZEZTODOENDARY PUREET IHBENRE L,

117




E ERIELE &
o O A qojil v @ 7] N
N 2 o I28cs  3BYE
} . £ EeEff EELEE
g
: AU W Al
€ Alun.r*"\. A IA M
I I B o
300 350 400 450 500 550 600 650 700 750 800
E -
= ¥l 8
- ~
- Ar g N
i L1 1l i
I I B I
300 350 400 450 500 550 600 8650 700 750 800
E @l R
i N
E ©
- l ‘;
- 1| ©
| | | |
I I O O O O
300 350 400 450 500 550 600 650 700 750 800
§ § 0 0 -~
: g g Mo I g |5
m
E
i llll‘l |
0 T O
300 350 400 450 500 550 600 650 700 750 800
£ [nm]

X7-1 A2 ~ILDORIER)

118




7 -3 ArD R ANIT X 5 502 Wik
7-8-1 2Ry MO RSE

N iTArz 1 %BA LT, Ard696.5nn&811.50mdD 5 1 » AR FILO A% HE %
fTofco HBEBIC2ZE1Torrd X 0.5TorrOBAEHF X E2HA L. BXEIS O R
HEMET B, HEZRT -2 LR T -3 icmde RICiH B e N 10050 1
DR UCEHTORRI PSR U, IED, HRAEREDE XIF FArD XY |
WHRBCHENBZ I EBFD B, Chid. REBRE / POZE/ITL » T ATEN, &
DARYT PIVBBEINREAATEIEERLTVSE, N.ODARY PR RLICEEL
BODITREDDT, SAVARI PLOBRER, P- 2 EN,OR®BICLZ A
—ABEDEELVUTEET A EIRR Ui, ATISBAD % H T, Ar8115. 69652 R %
PR ETARETHEIFRD D oo MARY MV E B, ArD 4pi & & dshi 8
NOBBICHIRALTHS (W2 -TBR) 2. 6965& L L T8LI50D B 4t D H bt
B N:OHHPFIKELZ ) A XHNZ0ODT, 8II55 4 V2RI MLOFNHEN S
ELTHLTW S,




300 v T T T d T T T r 300 d T v T v T g T

"o:\ -y
2, 500 = 200
#® &
oL oL
AY AY
I N
4\2 R
2 100 2 100
* *
N N

0 " i n 1 i 1 i 1 i 0 " 1 n 1 " [ " 1 A

695 696 697 698 699 700 695 696 697 698 699 700

BB [nm] PR [nm]
(a) N,100% (b) N99%+A4r1%
100 v T v T v T T T v 100 d T v T v T T T
- o L § ]

- o~
V&‘ - - 1& - -
# & B
oL A
AY AY "
N 50 N 50
R R
AY A
oL oL
* *
N N o

0 " 1 " 1 A L i L A o " i e 1 P 1 A 1 A

695 696 697 698 699 700 695 696 697 698 699 700

BB m) WEE [nm]
(c) N,100% ‘ (d) N99% +4r1%

B7-2 Ar6965Z X7 k ILDOHITE




-
(=]
(=]

PE RS A AR - § ]

800

810 820
BB mm]
(a) N,100%

150

-
o
o

1

Tax bAy s b s
3

810 820
BE mm]
(c) N,100%

T4 bATY NS

PES TR A J

-
(=
o

150

-
(=]
o

g

Ar8115

P=10Torr
I=2.0mA

800

810 820
BE mm)
() N99% +Ar1%

Ar8l115

RE [nm]
@) N,99% +Ar1%6

X7-3 Ar8115Z X7 N ILDHITE




7T—-3-2 ATOBABORE

A BB BA G 2o, BABIMEDE, N, DXRT b & D5 1D HE B
TH5 (RT-28B) o BELBABEABERS DI, BAEE0.25% 2 52%
THEMAXE, E/PERMHBEORMLENE L, HWBEB TLE5Torre LTH
BRAET o I |

(DE/P
SO-TIRELABRUHMERELE, BT -4 15T ATOBRARKMMT S EE D
Ky BREENBETLTOCIERS DB, CORNMS. ATOBAI L 3 BRME
DEAZEISATIIA S LBicid. ArOBARZESKUTICTZLENS 3 &M
Bh B,

(2) f 4 3 B

ArD AR PVMEDOE{ A, R7 -5 1577, BRI InAL20AD 2 HETER
AfF ot BARISUT TR 227 PVRERIZEZRARCEALTHMLTL
56 —H 2XDOBRBATERARY PILBEXPPRNTEIKFNR NS, ZHid.
K7 - 4RR-BRAEOBRINELSFERTHAD EEX 6N 5,

Elo. BR-BEFESWEL LN, BERAEOBAIKHESIHMBEDOZIORK
DPRRONDZDODOREAEHRIELNAD - 7
UEDOEBMSBARLDBES, ArOBRANBFIRINF-FHhICELIER
BNhNEWEEX, CAUTORARTR. AR PEEOHMNEEICAL S Z
ERMAT, FEXBERATRBAABAROBAROWHBMOERICT S, £»>Ts UTF-
DEBRTIE. 0.250RARTHEET>FHFL LI,

122




TxbrAT MY

BB R RN [Van Torr™]

45

EN
(=]

400

300

200

100

BOE  [md]
B7-4 ArDIBAIC & 5 BRIBBEOEAL

M= (K= A0 0 — (R=ZAT 2 PO
[ 2 Ar 8115, 2mA
O : Ar8lls, ImAd

M : 46965, 2mA
@ : Ar 6965, ImA

1 2
' ArDiB AR [96]
H7-5 ArDIBAIC & B IR EAL




7T-8-38 SARHIEREZOKE

HAELHMBBEHRAEEAIRII LT, BAHEAOREERME 2L/ T,
B MEOEMLEFHMNT 5. EFEMICRBLETHVLFEE, N ArREATAK
ZOEERMMT B, LU ArOBHMEEAE - HER-IABMEDETRD S S
Eho. BEEN . OBRMSBMES NNV FAy FOE-JEELTRDL, £-T, Xk
EON.OBRHBEREIBETOMBMERIBIAERRT > T3, KRIIK, BRAE
7o0-TTCHETAILEDISG, HBEEBEZAV S,

BEBFECHMNT S, BHBREORMCEZWMELLAEZ, T -6IKFT, ArORA
Hi20.255C. 2FE R0 TTorrOMEMTH 5, BROMMBBFHEOHMET %
T50T, BROMMIB U THMBESHMT 5, RLTLAMRKRICILT SR
e CONBIEEN SO TR, BRBEOEICE BHM L - F OEAIHIE L
T3, AEOFMZ, 0.4, 0.5, 1.0TorrTH 1T » oo

SITR. (R4-2DB IS LIRAT, WERRZRI LI,

_ o I I , I
C—nImwanImeSVd—nAuqeSVﬂ—nAu N“IeSVd

_- , P I , v Paql -

=AY TSy, TV, ATD

7 IP
SIR. CiT7abvAYYMHIsT, p  ERORELN T LEDLHUERDOR
Blem®le T o BBRKESL - Fls™'], No: BIEXE EFHBFHERE(cn ], 1 :
HEEWIAL. e : REMBICI, S : HEEOWE M Icn®), Vaam : FY 7 bt
BElcms™']. A : HNBBHER, v &LV s, v’ BEL-PFPETAE
ETH->bDls 'en®l. q p) : KEKF (quenching factor) « P : H#RAE
[Torrls k : RV vEHM. T : AREBEKI. 2° FLCEBELLHRTSH S,
HlEsF - 2R1-DEATRBT AT 7’ BKRKE D, STy |,

u=N,f’:f(e)Q(a),/an‘e de (#7-3)

ThHh. v' BEFIANF-FHRHMENARLOMAI»TH S, BHEKEHE K
VY2 VHBRRCIZBFIANVF-AHREREEACTY EREHAETEZI0T,
SERFOFTAEKEENNZILBER. (RT-DEbHn’ FRETE S,

CVo/ IPAERDILERNRT - TTH 5B, FETRINEEMBEH L - b &I
HABOBABD, SPOORAERFORBRILAELRLSTF - R—FKOMMIE
Zit. FPAIRAER FORBC—FOMBIRLTS ML, —FH. ArD81I5IK20T
. bTHAEEEHFOREFBATOT, PRY—FOHBMEFZ OO,

i24




60000

oA MY
3
4]
o

.
8
S
o

0
40
I~
&,
#
L
)\
D
® =
‘ N 20
oL
.k
N
(0]

T o ! M ¥
N, 99.75% + Ar 0.25%

P=Q.7Torr

B [mA)
(a) SPOOD AT +IVERBEEEAL,

N;99.75% +Ar 0.25%

P=0.7Torr

1 2 3 4
BT [mA)
(b) Ar811SD AL M IVIRBEZEAL

T+ hAT YN

8000 T T T T T T
N, 99.75% + Ar 0.25%
P=0.7Torr
6000 [
4000 I
2000 [
L 1 1
0 1 2 3

B [mA)

(b) FP31D AR MIVIREERME

K7-6 BERIIXNT S
W R DAL

o2
N




1
10° [
fo d
& 0
®
N .l
5 a® ® : 04 Torr
" O: o5Torr
% DiF B : 07 Tor
L i a O: 1.0 Torr
DU
o
4 i 4 A i 1
10 30 40
EIP [Vem™ Tor™]
(a) SPOOD AT L — ~ SEHIE
]
102 | ®
! o
o
o
Ry ]
AN ™
~
E\; [ ]
% .l ®: 04Tor
- QO : 0.5 Torr
BYn
o B: 07T
1 o Ot 1.0 Torr
10" [ cFD
N " A A 1
30 40

E/P [Vem™ Torr™)

(c) Ar8115SDH L — +SKHAME

cv, /1P

0y
(&

10

10

2 04 Torr
: 0.5Tor
07 Torr
: 1.0 Tomr

OoEOe

Mppgp B

" " 2 " 1

30 40

EIP [Vem™ Torr™)
(b) FP31D 1A L — +SERIE

X7-7 st L — b SERNE

N,99.75% + Ar 0.25%
crsYy
7 -1
V, [107 cms™]
I[mA]
P [Torr]

50




bR

KiZs N ATRAHT AP TOArORBR FICHNT, E6I, R ET . KT
HFqit. H¥RAEOM#H T, N,0oC*'Il,, B*I >V TOMKERIBIET
RLIzbDTH B, —HArEN, OREAEFNAPTORTERTFE2. 2HHBREREL T,
RXTERD ET S,
_ 1 VR U

1+ KasPar+KanPy2 1+KiwPnz 1+KunP
2T, Kaa: ArRILTO®EEIZK 3LEEH (quenching constant & W 5 IEFRIE X
BR(DICEB3) o Kan: ArEN . OHRICLIDERBEER. Part ArOEN. P
N:DFEHTH B, N ISDBEDB*IN , DEBEBERIIK e85/ K ss TH oo &
ST ATENEDHEELFEBAEZOLONRIWTH M. AROBREFOENK
REHEZX B, R

y' o= 1+ KinP CV4(E/P)
7’ IpP

OEERXRT, BMRMBMEENHEOUKETAE. Kankn' EXERETE 5,

K7 —8id, Ar81150 4 V- PO BRMEEENEE(RT-DTHEBELAERTH
3, 7 -9k, SPOOOBHAMEEMBEEZ(RT-D)THBLLBDTH S, KBEEH
ERBR.

Kan= 1 [Torr='1. 7' ae =2.9X10%%. 7' sroo=3.2%x10'%
EHotio T2 Uy FIA ULEATODRB~OGRENERK(2) . 2 TOHKRB~NOK
BEKEE TS 5. 81155 4 VICME T 3 4pik B~ o B & ¥ T 5 0046 7 8 B S 4l
LT3 ERETHIE, BL4EORRKREIDIOMBER., WEARENEDOREN X
ELTH®Ey KAZThB3IERNBZDE, TTREREATH S, £/, pRE
MoDOHNBEBRESL., ABIC? KAFThTWV3, Ak, n' ORI, 22T
. Cls~']. Va[107cn/s]. I [mAl. P[Torr]& UTED BTN 5,

B7-10@. R7-8H7-90HREERAL-POLELTELLELOTSH
D, MEZ+ b AT Y FHOLICHEST S, COBED, N,SPO0&Ar8LI5D 43k
HAILE-Ts BREEAHETE S, BFEERAVTL, X' ZHOTE
ABELEABOFETHENTRTD S0

et U ATOEFERFRERBEZOLONFRUTHD, AR KHERNFER
THE3LLE(RT-DOABREANPO2ZRAETEIXRETH B, HLETHRT-4)
ORAMNELVE LRBAOEREERN. ERMEE LU TIHTorr "I ELIKRTO
T&éoiﬂfx$%%?®Eﬁﬁﬁﬂ“®mﬂﬁﬂ%#55#@ﬁﬁf%ﬁho
F 7. N,99.75% - Ar0. 5% DREAA A TOERIKBELTLSZ3DT, THUAD
BELTORBEROARAMTH 5,

qar(P) (RT7-4)

(KR7-5)

127




1 ' ¥ 1 I ) T ¥ I

n’ = 29%10"
Kyy=1 [Torr—I]

: 0.4Torr /
@

: 0.5Torr

: 0.7Torr
. LO0Torr

O® O @

cv, ./ IP

30 40 50

E/P [Vem™ Torr™]
l7 8 MEHt L — bEEERME & SERIME & O Lk




10°

cv, ./ IP
8

? SP0O0

4 _
10 30 40 50

E/P [Vem™ Torr™]
X7-9 fhtL — ERRAE & SEHIME & D




m LL

"

S=HlST L — PDOE

4000

2000

1 l I l 1 l T
SP00.” Ar8115 -
Gtz =il Ay w7 > R LY
N, 99.75% + Ar 0.25%
B 0.4Torrb
1 l ] I 1 I 1
20 30 40 50 60

E/P [Vem ™ Torr™]
X7-10 SEHIEST L — b OEEREL

130




7T—-4 F LD

N ltBE (0.25%) QAr2 o -7 HRAEUVUTRBALUKCEA. Ar8115& N ,SP00
DMEUINSG, BRAMELBFFEEMRETCEIBEN 2o/, OB, B4EOD
BMHLV-PFPEEMBHL - FPEOREFEN, 7o -THAXOKH V- POKEI
LbBATEAIEAEFLL, ChEDHMN . THXRHAUET - EE LD, XS5
— DM BERERIBFNTEICTE - 12,
BFIANF-FHOEBEHERIREIUNORERTE L), HHBOT 0 -
THRAEFATAIET, EROHEENS L EEX 5,

&% X

(1)K. B. Mitchell: "Fluorescence efficiencies and collisional deactivation
rates for N, and N,* bands excited by soft X rays”, J. Chem. Phys., b3,
1795 (1970)

(2)E. Eggarter: "Comprehensive optical and collision data for radiation
action. I. Ar", J. Chem. Phys., 62, 833 (1975)

131




BE8E KB

SBYE. KEEZMEOBRME. BFEE. BFEE. RBRAE. DREE:
AREW TR EOIEET S FRORBAEBLAL SO TH D, N B L TATEHR
FERIERE TSGR EFVHEAF > LB ROV TR D TH 3,

1B TR, FHROBE, HIICO L TRBEFT - 1o

B2ETH. ANREOWRL LTEECERFRECH L THBITRBZT . B
FONEOERABRDIC TS EEEE Lico $72. EWETHA L AHEH,
R, WE. tOMOF -5 2HKL. BEOEER - I,

B3, AMATHEALLEREEORY TS 5.

MAEE., REEZNPOBAKRIE (WFEE) . BFEEOHEZEICKT 3R
BEOHETH B, BILANY - AHHRELY TV HRRAOBRTRET 52 &8
RULNHEAMANRE LT, BFREBB =7 VCESCERHEICED, BR
M HT B ARY PVBM L - FNRETES, ChEDRERRY FVORR
2Ry MLBELDY. REEMNOBRBMECKET AR TEEBIEND, AN
y R LMELOEANIE D ERBEERETE 3, £ 0. BRWIELEE TS hid.
BREHL - FERIET AR PVOERBEEAVTETHENEETE 3,
UEDARREFEOBREIOSD L. B HEOHSNETH 50, EMICHE
DBOHEHEHE LT D FEAERTICE. SCOMBERBEN TV, K
2Tk, N.OSP00/NY FEFPILIN Y FomELE*BEOVT, BAMES XU RV -
FAERHT A ET. EFAHERCABESRGRKE. BRROWEH R E £k
e A FEAMRE L, COREFEIRED. No /D - BHEBREAOBRME L
BrwES. I HNEEOHEENENTRECTESS EEF L. AREFHRE. B
RCH—HEEOHET UIRETERL., HERESESXUMEROHESE %,
SRR TS DO EMEMLADE b0 TH S, MEOREARET 3 2
BB BLEEALNTOEAREEERT, | ABREORETHREZTRICLLS
bit. AHEOKEHRETH B0 £y ERHSELTHALAY D - HEBEL
HAMBIRRORAZBEEDRANR L. REFHOMMBALER Lk, FFik
CHELEAREREES. SO -HBR/O-EHPHTFREMORBIZH LT
HAL. REZMNOBRNWE. EFEEOREEF -7, YO - KEAS D — 8
BYUHBRAMEBETH. KLY v HERBHTOMEBTFIALF - AHEL
CRET B EMBUTREC, ARRETEEBUSHERETIAVIEEZHBL
o LirL. HBEEHOMTEER. SHEUNORBRMA O BAEZ 4k W
CEbmE L. HMBENG COBMEAZE LI ETRETEBIEEF Ui,

132




HE5EIR. RBEZHPORBEFORETECNHETINARROBETH 5, KE)
B O ARHEFEIE, NSPO2RFID AR Y VB AR B ISR L TEALT
ZCEAEHNATAIHOTHD. COFELIHMIIBEOHSIDTHB, LML, &
@#&Ki%ﬁ%ﬁﬁm&iﬁﬁmomfm\%?b%+%m&ﬁMﬁbnTmﬁ
VWo —H N ODBFEEECORERDRBHE AN EETNVHETLIFEIIFOTHL
CODDHENH BN, CHhoDEFNHER., THRIEVNAST A -FRARTHTD
WTVBEROARENo e, FMATREHREAEOETNVHEL, CHETICHSE
DEDIEV/NTA - FHEBRTETL. BFEE. FAERE, ETFERENMRBHEEK
Ez388%, WMot Uik, COEFLVHBEIRIAE., KRBRDAECEX ¥
BRITAEFERELBVERHEI TV ZEAEOE M. RE)EEH BRI
R KREIABBAEEILZIENDD ot Eh, iIBEFLELTREEATY
LM E TOHRYBEHLAERLALZEFIVOMBEE S, WSO Uik, REDEFIN
HERIZEHEERRMEE. OnRPAESRBEMEICRYUTEIILER
Lize —H MARKEHEEO A XHERZOET L., EF/VHEMBELEEZT - I
COMBE, ARMEEMEZOLOIESNOKBEOBRENFET LI EEH S MU,
EFLHBEMBMEDOLL VB OMNKWIONKTHBI I X2 R LI, TEFIVEHMEESLH
EFEEEDO—BBI+ABTDIOLERVARVOT, HEAUBRKEETSIKBASE -
foo X5, BREEROAHEALLRFEZTILENRS S MR IO o

e EIZ. HB2E2W PO REE (AERAK) OfEEREICHTIHRKRROBRE
ThB, AEBABEOARBEEFEIR. N, OV FART bILO M HE L E &R E
Lo TEMATEIIEEZHNATELOT, INVIATALAESPYRTFLERBAT S HE
BBEINT WV, FWHRTIR, FREFPYRFLZNATIHEEMRBEL. #E
MBAERKTHEE DI, EWETo7, T S0 -HRBAS/o-BEHRLL
fel o & D FNOOEF WicH A EE AL EMEFP20E A O i EM &3y 50K
BEOBRENT—HTAEIEERLL, ROT, Vo -HEBEBAERHOFP20ICL S
e A RBEN. BFOILRLVF-—HBECIIMBEER LU BB HENBITIC
&6ﬁxﬁﬁﬂ%ﬁﬁE&\%ﬁﬁ?l%ﬂﬁ@ﬁ%?~ﬂ?5:&%%bﬂo:
NOoDEELH, FPAZ2A VLA ABEOAREEFENEACWASSDOTH S
SENTFENI, FPAXA VS FEIREDOSPI2, FNOOZH VWA FHRERT D AE
Z2RY MPUBKFAFERICELEL. CORBRKBREE - 7085 MERTRFP20EA
WBRFENERNTH Y, EANKLIERNLFETHIEZA S0 5,

HETEEF, ToO-THREAVKLBERBE - BETEEOSEEFRICHT 5
FRPEDHRETH D, FMATRNICAIZHBICEBETAIHT, ArOoFRXART b
VHEERBNAN . ORERAR PUVEERBEERARIC. PR EFECANATESS
Ex T Ut TO-THRAOEBELT, TO-THIAOBAKIZBEIALD AL




CEEL AR PIVEENENTETH A ENBY S B, ArD811. 5n0dD 5 A
VAR MBI OEBEEHMIELTOAEIIEERSO ML, £z, WELKArO
AR MNBELAHRABRK T ABIC. F4BERXIFUL, BRBAEEBRH L - FOE
Wit EAWMP/HH LV - PENMNERDBROBREFEN. AKOBRRICLIVDEMTRET
HE-ERTULE, ch&bh, BELEBEH V- roBRRLE, RUIKREL LN
FROYRARVBIET, ATEN ODARZ PVBEOHMICEDBRBE LB
BEORENTETHI I EEARLEL, PO -THAXADOBAILE > T, N.100% O
BERMML LT, BFLANF-AHCEETIHRLBONS I ENWLNICK
ot —H BMRTRERATCEAL2LTF—<ELT, BFRNVF-FH 2D
RHMI L > THERETIEVHIBEND S, COBFIANF-FHOHBEH
EFOBIKIE, EFTANVF-LFORRCH L THILULEREFR DB ART b
WA, BRHWNT ILENH 5, NJWKXOHRBERNLSOREZARY FILEFE
ELEBAR. BEDEZAHETRETHODHILULHFREF DA PR, T
NCSHBTH B, UBO T o - THROBARE> T, HULHHBEMP T
ERTENE, BFIXANF-AHOEEHRES, ERTITWRENSHD. FHR
DL I BWROEBTRELTRELEREF2EZAON S,
SBOWMEOFHMBEO—DELELT, BHEKE, DEREE, BFEE. EFHEOD
HERCETIHLHNE, BELTETTEIIEXNBTSONE, INH6D/NT L —
SREVKEERLMETE2H0THD, 2TONSTA - E2ARKTFERCHEET
B ENEFE LV, CHLALERICHE UL EEBREIRRIEILENH S L
Ex P, T, BFILARANF-AHOEBEHREFER, Ao - BPetBEEH L
Eo N EEDFHERBORBEMHNOAREEHEA LT, EFERKBEEOH NSO
THH, BHO T o - THRAOBAEV) FAKIKHEN bR B, HI0RE. W
BOT7o-THABAEVIBEICESDOT. BEOBRAN RO 40 H W& R
HEROBEZRBHUIKT->-TWWLI¢b. ERLBIAEHTHEIEE X S,

BBEMFOTSSAINIA-FOHEORVRERZ., REERARORYIK
BETHBEERDELD, V- FDPTFSXATo R EV>LEABEHROXER
HWELTHLDARTRE LD TH 3, ARFFHIcLI2LHEHI, KBENTFEIERER
TEBRVTETHY., SRELTIALHEROEELHAZ LEDIOKLLE
26t B,

134




EER LR 3 N

(1) Z2HMX
-EHH. BE. WY [EX7o-BEBAEELTROCLIALHEOKIEL
FMl . BRFELWMXEA. 111355, P.417-425 (SF B 8 4F)
M@, BE. ME : [N, first positive (2,0) band O A XAWEIC & 3
MiEREHEEORRK] . BAFRXRXIEA (BWRRE)
(2) BRKZR
cHHE. M, HKk. BE. TH: TSEBHEBSIUCREHFEEIGFHRX
NZBHRAAPORLBEOILEK] . FRAFBEAFZL2ERE. 2-185
cEHE. BERA. BHE. T (ZHIEFNFESICHRESHBEOHFAICE
5375 X<l FR2EBAFXLE KRR, 2-5
. ME. B, HE. W% : [N, first positive (2,0) band 4% ¥l
WKErEEREORKE] . FRIEBAFILAB KRR, 2-180
-HH. BE. Y : [Ar7o-THRADOBRABKIBAN PHEOHLLN |
FHRA4FEBAFRLEARE (RETE)
(8) Z&WAR
- AR, TE, HEB, BE. WH: TBEERACBUIZE-BRRREAAKDOLE
8§75y oA -] . BRFLMEHF RS EMED-88-61 (1A 6 3 %)
-ME, BE. WE: (ARANKLIBFHEEORET®R] . BAES
BBWRSER ED-89-37 (SEHETE)
-EH. BE. MH: (N, 7SX~~0EHEXOHMERIT, . BEAFIHNE
WFEL&ER ED-91-64 (F Ak 3 4£) ‘
~ (4) BBk
.+ S. Hamada, K. Hidaka, T. Kouno: "Modified spectroscopic method for
measuring electric field and electron density in DC-glow discharge”,
10th International Conference on Gas Discharges and their Applications,
Svansea, 1992 (R ETFE)
(5) £t
cHE. BE. T : [2AWBRLABER SIS AHOS T X2 /85 4 —
SOeWik]l . TIXTEERAIAE 1IOWEER. P.10 (Fik 3 £)




L 22 ,

FWCE. A HMO2ELAA DS FIKIEI12H E TOSEMH. MR RKFRFRLER
MENBRAIF¥ERELHAB IR LIHBREE D, MHRGET. DEBEY
BBEOHEZBICE > TH-TWRETEDLLIOTT, TOWER. OV EXIRER
FOHlcrkhrho@lifHE, HERBICL--TEDLIIENTERLBDOTHD, T KK,
DEDBHOBEBRIETHELVEFLE T,

EMER. THREEEOERIMIODEBULIBANRE, HEFELLTOEB L
BEHOIKED, FETHAHO0THDETT, EECHKA LI ELEZDOHLDN, BITE DY
FLTRE\LOELTTHD, FOHESTFEICRICBRBHLTHY 9,

FWHRIEG. BEBEBEEVNRRIERETCHHRBC oA TORFRET] & #
CHTHE->BOTHD, EECIEECHABIELZHEE L, EE0EL A
Hs EOCRE. KBEZSHE, WHEZTHH . 2 LTRICEIEIAWM%RD D
RBEBAWN, MROBEZOHAIKEDE L, AFETAR—-XURE, BB
FTBNM AF-oTTFEockER. EARHEB LT S,

FEHF, TEKARE. RZRUHDAH - HEATOFERWREFZ 2RI LT
LBEARGYRITANTHDET, KEZHSIKCLUTREMARAZRI LI WEE A, LR,
T, BH, V7 b x2T7O0#£T, XBRBEIDH, BOTAFT7. Rk, BRI
M THLSZEED2DT LI, ENOMKEBZFEEN. HRAZEOHTH D X L,
IR, BOB#MBLET,

XEHE. PRKBERICE. 2R EBICHMBTEICHLDE L, EREBOHKII
bEEh. HRKEIIEAELABEOHEE Lk, KOEREBEHEALT. K
BEUHOREBERLEOBITODYTHESE Uice, £, KBWRZEOL—-FA—-A—-¢L
THIRMPENFEETHID. TEXHFREIIHOTR, AT ATHERBEHREE L,
KEEbiiWEEFEEEN LI ELBH I LEST,

BRAZHHEB. FBBERAZRERCR, FWHROHSWIHTHHBHEE L I,
FHTCRALTHLICBEOEBEICSEOTXD, BERAMWE. T-%2wWLAKL
BEZRFLIEN, FhidEWAELBRIE, £, AR I &, EF
KRALBEOVHLDONHDDET, FHREI. BRELEOHAELIBEEL, REOWHR
EFEFTULEDNSG, REDHBYMOBETRIUDTHRLBLLOTHD E7d., &4,
BHOEELE OO OB VIELE, BCRHERLTH D 7,

MEZOREBICHS, SRHERFABRIRKFEDHARE. MEEFRERFIH
BOSHELICE, HEKNVEZBULTCHRESHYE., HHBEHREE Lico &BH#
DEFEITIAER A

AV RBRELEZENBEFLEHOZFALUTCEEMATCHHTFTICIE >, WER
FHEBE. MBEF#BMICI. TROFFHEBCERMICHBZBRBEAEE Uk, B




WUHITTHED X T,

AETHEEORARIERLR., EREBOIFEZRIUDHLBANXOAR-VARRKT
by BPHBIRADELL, BABBELTEDET,

BELIEOKRO, LB THAEPHFMK (B, WAL . #EL2HRK (R, BR
E) IR, FUREIPDORS>THEE L, COZHADHLOHERVTHIMEX
S (AZELTRE) K. 02 boABHEAVEHRNTEDEYT, HKOXE
MAEOEBEKR, EHRE. BFMREMDAA LI LEFET LK,

BLEOBOBLIE, ke ABYEK, IEELK (XEHLHBE) &3, &b
WWEROKBE AL SR MBI THIDEST, YROXREONMARUK., ME
BE. MMEAK, BAKCEE, $ABK, BOBAK, REPER. #FERKLE
DEEBBLLOLDTLR, TERK. MEEAKREROT —<HFOWARLE L
ThHbh, YUBEXEIRRTHLEREMT. FLLVEBRET > TN FE L,

Bt IEOBROELIE, PRENAKE (B, XZ2) &, FHCLOMHBETLUR. =
ﬁ@ﬁ%&@%ﬁﬁ%ﬁﬂ(ﬁ‘Emﬁk)\ﬁmiﬁ&\E#E%E\Xgmm
BEER. CERBVRVIOBELELBL, BULVABTULL, PTHLEREFRI,
EH/THARHUETF—<EXh, ERHEEFOELL, EREOMERLELT O -
THHNOE®RR., WA TCOREESEBEQOVEDTHDE T,

MEMEOHOBELIE, ZHEBBE, UBAZKER, REWREFEZEZES LT,
ROPDEHNEETT, YBoXHED, BTHRE, NEEXK, EHBRBK, B
MAE, BEANER,. ZNXEE, LHIELKO%OHEH L2 TLL, MNEEXK
AR DEMRMETLUL I,

AEDELTIFREOERMARLANERT. BEOHMH ARG ENLZ LA
LONBDET, AL, HEB—BK. HEEEK, tESHBEZXK, FEET
ERBEHNXEZRbETTE - TH D F T o

EHEEOFEBEERI. BAERBHORLLTHIE T, ‘

EEHEONHERR. 2LoMEHOY 7 o THiETICAL D& L, BHM
MBPOEREKR G, BARNETHHFIRADE U, BCBRBHLTHDE T,

ERABZORAWEEZOMBO. NHERK (RERXFHIRE) @, 4b0b
SRABURETHD, SA/XNTHET, AL, EE—HE (B, NEC)
MELLTVOMHMETT, BIKRI574 v 7V 7 bOHT, FITHHFICTDE
Lie RBRFZOZERTH-ILAERE (A, BEE) . 4bADORKIKAT
+, AEHATORAOKARERK (R, BFEBE) LbHEDLDLSTOMNTH D,
EIEMRAXERY 7 POH T, HFiobtHBcLmsE L, RBERXFOLHEDOH LI,
HE (B, THI) itb, SV ELEALONBHFEZHAV T I ET. KB KF
DEAT. EERFEAZERICOLEELTVANBEEZER (B, BL) &b, &HK




BULBEAKODTT, ABAFORAAHEKR (B, ERILEKFE) . RFLEH
K (B, PHEBH) . SMEEXK (B, ABPAEGHLIHRE) . EHOLRWEEK
(B, ERMBF) - REHILEK (R, W—E%H) . ARKRFORARRIEWUK (R,
MESIM) BECK (B, BARK) LD, EWEBYT I EEDORNIE L,
BHAMMPBHIIEEIAT, REIELLOTHHET,

Wiz, F. Chopink. W. A. Mozartk. L. Beethovenk. R. V¥agnerX.
J. Straussf. P. TchaikovskyE 6 O HFXRFEN. FHS LOBREO P TR LETE
FEhE ULk, HERICBHBHHLE T,

BEic. BOFALEBREZOETHVWAHR, M. FR. TLTHBICEIERHL
THbh=ET,

B, FYICHFLES TZX0E L

1991 12AR HHE S8 §






