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Many chemical species are included in the environmental sample, and very selective and
sensitive method is necessary for their determination. Gas chromatography combined with mass
spectrometry has currently been used for this chemical analysis, but it sometimes suffers from its
poor performance especiatly in determination of isomers. Therefore, a new analytical approach is
recently required.

Expansion of a sample gas through a small pinhole into a vacuum cools a molecule to several
K. It removes congestion of vibrational and rotational bands, and very sharp line structure
appears in the spectrum. This supersonic jet technique is very useful for identification and
assignment of the chemical species. We develop a variety of spectrometric systems based on
supersonic jet spectrometry. (Gas chromatography/supersonic jet/multiphoton ionization/mass
spectrometry is versatile for selective determination of aniline derivative isomers. Gas chrom-
atography/supersonic jet/spectrometric multichannel analysis has shown great selectivity for
determination of chloroanthracene derivatives. For a non-valatile sample, we invented a new
sample introduction technique; the sample solution is maintained at supercritical conditions in the
nozzle and is expanded inte a vacuum. We use this interface to combine high-performance liquid
chromatography with supersonic jet spectrometry.

We also perform theoretical studies for assignment of the chemical species. The data base is
found to be most useful, but the spectral data enly for 38 molecules are available at present. To
construct the data base efficiently, we develop new spectrometry, which is basically a combination
of synchronous scan luminescence spectrometry and supersonic jet spectrometry. Other theoret-
ical approaches have also been presenied. One of them is based on calculation of molecular
orbitals to find the wavelength for pure electronic transition. Anocther approach calculating the
cross correlation factor is useful for quantitative discussion of spectral similarity.

We would like to conclude that supersonic jet spectrometry is a powerful analytical technique
especially for determination of environmental samples. We expect that it partially replaces
conventionally used gas chromatography/mass spectrometry in the near future, but further
development of laser technology might be necessary for its convenient use.

—133—



1. FR B H

AP RROBEEICEY, KREH D WIEEIC
s hadgducl, BPANSRETEER LS
ML LHEL OFEWESEZTNIEIRE-T
WE, BRT R 143 v oH Y7 =
W(PCB) L & H¥E S 2 W RERICHRT 2B
WEOEELIEREh TV S, ©OhdEah
Ot bt 2 EREFED TH V. COLD
IR & 2o, SRS PRSI B W TESR
ENTVHBHEST VT LEHTH 3, —
B SE R oS O 0 tRiclE, AR
7ww b T 7EBRSIE (GC/MS) MR d £ <
Booh, BEMFREE LTRSUREIERE:
LTW3, ChidFrsao<wt &5 78RBIcLD
BERSESELLOL, HEMNMRT S HETS
Do L L2 SRt 3 Mo Mk s it
FELTWARkD, ko GC/MSErRLH &
RMFOHETIE, & wwEEoRE s EUMEE
Wt SRS HIRE AR T 2 & LD TR
TdH oo

AW, BMEESTREMET 28509t
BAZEL, - TERERFERS O L WEREES R
HAEMETT A EEHN ST B,

2.8 & B

SUBIRHEIC U250 % © v s — b & EHZedic
x5 &, RESTFomnd—FRICERES
WHELHL, THO 10 EOFEICHE, O
EENFHOHRIBLL Y, LrblEE
K) ofEicfEans, Lok T8N FiR
REPEEEE LT bWEOREREB R LT
W5, CORRESTIREER 7 5 X =izl T4
HO%ES OREE] EFHINTE Y, HEHITEE
HTHYTH S, T1bDE, TOREERNICHE
LicTFicBlmigr —¥-2BR4T 2k
b, HfEEMSRE R~y FVEENTE &
HBTEL, Licdi-CHNE T 55FHsmHT
BRENC[ERE - i 2 T & A5alEkTH 3,
TR T, oKD RHRRESEICE-S 5
LWOtTHEEBAR T 5, dxikiddie TEIRD -
EERET, BESITCBTEN A ST
BLIEHSNEDAL LT, A7 b oHT

i
------------- A ons
Gas G
Difluslon fuised Nozzle Euxcnr inlegrator|
fonlzation Signal
Reglon 1|
Preaﬁ 1Hle
Turhomolecular Pump [—:E
Liquid Nitragen Trap Digital Momary
— Rotary Pump
Dlf{usion Pump
Raman Shifier

Auto Digitizer
Slgnal Averager

T
| Recordar |

Machanical Booster Pump Dye Laser

I
[ Excimer taser |

Bl BEEDT Y=o VERTFA + bkt
SLHR w75 7 BRSITER.

T T
[ Rotary Puma |

HoEiBT 2MEs/Fonsd, CITH, C
D LHRICE S (At WTiB o /- BF
TS DN TIRAN B,

3. BEESFVz v bEXFA4LEICET
Ry ESU—HRZOv NS 7ERSE
RESrics v T, {LEMRESHELUL TV 3

bhdbod, EEKEELIEMEEORH

FE AL LIEERsh b, COLHITEE

HEO M AR O & 5 it GC/MS HEd & ¢

RAushTnad, JEMEaw*EfCREET 2

CERETNEEEETREV, 2 ITEWET

i, @A~y VRS RE L TEES TR

HTERBICATTEAHEEY = v FEXTFA

A L (SS]I/MPL) £ v 5 GC/MS 2 fl)28,

BHFE L 7o SRl E LT3, & LThRERIoRS

SfEmE LTHohE T =) YEHEUEEFE LT

ﬁ?‘j' L?‘Co
ARWFFE T W 7 FEEREEE 2 1 iR Y, S

HifEo s o<t 75 7EBIREARK, EX 20m

DF v EFY—F 56N LI, Siksi

¥HEM G o Ic B2 g & ¥ THEE AT

Vxy bETEHID, MEVILR S ZVERIEL

TEMBABIAV, 75 v Yy —hBWET

g icky, Bia4) 20 2h oD

KIS H 3 FNTH S, 7T —y -5

ML TRAWTYW3, BEAD T4 i,

F7ovigERTAVCTE D, (BTG LR

REEE 280C TH B, COLSKEETHERT

&, DONBRBNER, A0, 2o ds

—134—



3 10 50 100 200 300 #Mw
TAJAnline
libg
. WMW z
= (8)m-toluiding %
H HHy 110 50 100 200 900 Mw E
] k3
H1 QA £
] " “
2 > 4
= (Chp-tommigine 5 a
7] MHy g
= K]
o £
_._\.ux..L._ @ 3
GHy a
(G)H-methylaniine =
Hy CHg 5
g s
L <
254 3 758 —— ]
=9 Wameng.?‘?:m 302 304 10 30 a3 40 60 16 20 20 40 &
Flight Time {us) Flight Timo {us)
B2, 720 BMKOEETA A VLR s b W (i)

.,

7B OISHEAREROME TH 555, HHE
T Cici s hicfliz e v, FELRcE =+
vw—L—F—iERRr - EST T
i R DEEREERLLbDER VA, L —
Wi 165u] BETHL, HFE—sric
L= —RREEL, SRATFRIGBRCLVEL
oA A vEBRICLD 754 b F 2 — FiEE,
A IR F e v RATL— ok DBRH L, B
SN BIEES, $abb, HEANZ AERT
VEwAEGJIZLDEEL, vISFATAL-
Y —T 300 [ETREFEAL, SN EHZ2CEL 7,
gawh o aEBAEATE, Ky y Ak —F
DMEROTHESFA A 2T, HTEE
s »1s

¢, BEEST Y = v MEOREREIZOWT
BET B0, TUEREPEERNCEA LTS
FA A4 ALAR R P ABREL, K272
VBRI oW TEONAERETH S, BHEES
Fozw b OBHIHRICED, B{LEMEREVE
WA A bz =s b EEHZTWE, TR0
b, MEROBTERS L WIbFES + v{LETR
A7 VIR ITEIRE AL, BEOWRS D AHZ A
Akt B ERREETE B, ThiHtL, Ak
TR RMERIOSHIT 2 lick , BER
L —EBOTHERFOSZA L+ YL 5T
EMTMHETH B, LIcA-T, fz&ARMEDR
HSEETH-TH, BoR~7 b VHEEFIHEL

3. 72U vHRBEREESWOEEER <2+,
(i) BhRE 2 o b A ¥ v ORI o2
W, (i) BtiEEE N-AF L7 =Y v ORI
HRICHRE.

THLEEE, MrT5IEMNTES,
Wickr B ) —GC EESL, A56ED
AFHEL B AE B ETF A A v L bRt d B
B O WTRE L, BiEREEEERS D
METEREREIC—B S5 & ol kT
B M0 — 7 Sl &, ks g {8
RS T2 3 &b -7, (37 o~=
FE—ZDEIARBWT, VTAFA LTHE
Z g b AERFELIHERTH B, WThOLS
Plc oW T SESFA A v OAMLIEDLE— 285
BN TVE, Lict-TY 7 A4 vk
THhhTWVWA T &b b, B8, HiEghE
EOSYREE, BEE T OLIAET AM=08
T&H-» T,
FOMFEBEOBEIC YW TR L& T A, &
nooREHe W THRHBR M Sug TH- 1,
R RREL AR TENBEEEE L EVWAR
wid, chidiERldis o< s JEARTRT
o bdh, —HMOLEEr 3 ) —H 5 s
ABNTLE-OHThHB, ALY » LI 10EE
BELELZONLDT, I—AF+vH 5 LHARD
XowaiEs s sicFEATAARERONE,
BHBERIIE 100ng STTFFLREEEDN
L, BB, BXTA4AALICEOELR M4 VE
3, v—¥—Hho 2 Ficild s, L

—1356—



Prcn..ure Gage

SKA Controller) | Gate Pulser Pulse Generator
Monochrumalur
{Nozzle Driver]
(Piotzer] Valvu Cold Trup . Mozzle

Pump

BG4, BEHEER <7 + VEEEEB LY
RYOw I3 TBEEST Y 2 v FRS
Lig=r

v —F—DSE AT EAUS, AR O R T
BB TX R EHA TS,
RO, 63RO GC/MS i & EEED
MAMEONBEODALST, & 5T SSI/MPLE
R U CEBERIRNICEE, AT s &8
T& D, L7icds-> THREIIEMSHRD 575 25
SRR EASEZ AL Gy N e g (s S
PCB & FOESTIc E CIESIEF LT Y
E)O
4. BRI MREEBETRERRHEIBCAL
AHAL D7 S 7EESITE
ERFERLEDEEEob LU L -
T, EOFMAMNRE L RADZ, LEZES,
T, B-2AF @ L id, TONRICESA
HARECHBCEMBMONT VD, LT
V5 OWREVE AT O SER E L 3 44,
e GC/MS ETH, EREMSSE LW
B EEERM T A L), BEFLLAE
TRV, D& D EREDOB WD
RPLEEND, CCTREMEFEo—MELT, B
BEWLT v b S b v OB o LTk B,
T, MDA A UREBE B L+ +
ES)—F2ro<bds7icin, 9-BLU1-
FENT b IRYESH LU, ULBLEHSS
@ & D 1S B R IRRL U Ao e b -
THED, $+E5)—H565HVTS, Thb
RN, ST A LR TH - 7,
o, Chol@TFROEL L, StkaEniss
LTS h A EHESTEEER VTS, FEE
St 3 & EREETH B,

Aex= 873.25nm

-
903
g
. &
E 7]
E [
g 812
[ =
Z <]
=
g
i
[

380 aé_s 3;0 3?95 4[00 4(‘)5
WAVELENGTH (nm)
H5. 9-FUl-yanrFy 3 vESEO 3N
TEERFATaw 5 A,
Bithas, HERESTF YV = v PEOESTTEEE B
iR, 07 olLT v Sk v OB TERY
Feli—H.

B4RBHRAFo= b &3 7R HEEES
TF¥ =y bAPEEEER LIRSS TH S, B
o, BIECH- Tk, ERATELD
BEAETREERAT A FMNEE LV, £ THE
SR LB cdt A <2 bR HIETE S
L3, AT PEAMY I TNFF RN
TF 74 (SMA) Eaic R L TRV,

513 9- BLU -2 007 v F I+ iR
Ary PS5 U—HAruw IS 7 THEEL, W
AT b EERAIE LR E 3 IRITER
LizbDThd, SEHEAR 78 PIciivERRE
EHElE T AEY, ThiZBER s e
—BTHIEDDS, T BLT Y5 vhEE
hicFEET A &dbh b, 2, MHISHES 1-
senTyb ey OHBETERERRCADYES
&Ky, 1P onT Y S e AR
HE 2 EeTHETH ot T DL S iCARE,
BHER IR U TIER A ER <2 P A RIET 3
Clicdky, EMSTOREZEREL I TR
¢, HER 7 P LB S b EELTEA
BFEDH B,

R AN TRERD-ECA, choo
{E&MIR>VLTEH T00ng THA T &b i
(F 5 L~DEARHES 3 &5 10ng), Th
HEEROBNA N7 b VERITES FHLERT O A
EUETAHEHELLRTEBELL, TLAHX
Ry P ASEERE TREAMICBhTVLE D &

—136—



Finhale

[N

i W
m‘?g =~ Supercritlcal Fhid
. Reglon A k

Supersonic Jet

" Stainless - | T
2R

1 mm

B 6. EHBERFREEEE A,

Whis - to, THREREL —¥—HHOELE, 2
g b &S 7aEEOSE, SR S ZALOER
BMELHIELIABREVEEI TS,

5. BEESF Yz v MEEREHRCEICEE

HEOOT ST 40—

BEHSF Y 2y FRETRE, FEEREE
REEIC{EFR L, 2081V R~<y b LiEEFIH L
TIRIRINIS ST AT D C &M TES, L LR
D LETFEORISHER, *OWERESESFICIR
SNBONHMRTH D, & i ORBEENES
AR R IE R & 2 VI BIE TS B 12
W, ThoEHBEETE LEREOE VD
fEST S FE 5,

FFE TR N o OMREEEFRT 5700, X
PlrEea e 1L - Ba L cEZR R g 5
HREITSWTRE Licts, +oOuBhizhiEnEs
NREWT &b o, 3 TRENFE SRR
i oRiE,» S BEPEES 3 5ER>LT
WL, Tbhs, EBlEERLIa-~Ft
(230°C, 3045, ~r¥r (290°C, 48 KF),
KEEA A (B1°C, T3RME) B EEREDRE, K
TR 2 C St & DBERRRG L T 2HAT
HbH, 6 lwRT LI, 7 XL TEEITR
EL#% BRAZO7LT v ER&L, BHZEd
I & B D WTRES Lo, BB 3 FR
OO VWTH~NL & T A, W HBEINE
DIz AT b MBS 3 REMEHB R,
ZOKRE S AT oD E A0/ & 55 »

(1) Mixture

Fluorescence Intensity

(C} $-chioroonthrocene

(B) i-chloroanthracene

(A) 2-chleroonthracene

0 5 10 15 20
Retention Time {min)
BT, ERERT 2 54 HRERANO 2 o
B A
TSR 2 B O B TR A (.

ANy E a4 OIS b
Fa LI ft'_o
HBEARKARNEARCESCHESRST
Ve oy bEOEEESUERRHIET I BV B ik
nwhwh S 7EEEREEL L, AL LEE
TODS A S Atk nEEL, BEICRT A ¥
=7 =2 — AW/, / AR 200°C, 40K
Ficffdsi&ickd, ¥+ v—-DA5 ./~
W BERRARES 35, CHEHTLY S
EgTLITVHAREBEEL, E5K02mm OY
Vik— A o EEDIEHERE, Chicz v
v-v—-H-EE#E L - FRETESE, A
BoFroDHEEZE, 704 —F -tk bk
rﬂlfﬁ L f:o

RiEREHA ZAPILEFED A 5 7 — ABREAT
ADT, EPFOEBITOVWTHRELLED A,
BHAAH AT v 0H0EE Scm™, # ¥

—137—



1-chlero—
2-chloro— # anthracene
anthracene
~
9-chloro—
anthracene

L)
367 v 368

Fluorescence Intensity

JMJ L

356 360 365 370 375
Waveiength {nm)

B 8. HRERT v 3k rHHERAMOBE
HTY ey PEHER =T b,

S vET LT CHRIRUAES 8cm™!, £ ¥
S —DAEDPS 1lem™ DR S IVGITHE
b, TLIVvEROEWE ZIETET|EHMI
DRELHB EAhdot, RFETRRY

b VIRASELESEER , odkEE L REVWT
TUFEREER VB SR LT,

X 7 Xk o HEAR I E £ R A oSk
soe 3 7EERELD, EROREBESEE
{t&D st 75 a2 [ELLBRETSH %,
9-7 @7 v b F & v OFEEE EMic T
TE0d, l-2oP b3y EZSOLT Y
PO UOBBIEIIZEALELL, ThoD
EEEBEXL TR E T ERTERY,

HehkchoolRaMmiconwT, @EdST
Uz MR RRZ P UERELERTH D,
ECI - EREE 2- BRI R~ P IVHEETE
PEOTEULTWAC bbb od, B5ES
FYzy bERICENEZTOREIL R~ + LEF
B U TRERS O & E M, BT 5 T LAk
Thd, FAEEZHCT, ERERERSERILE
WMOBREMD s a= b 75 &2 MELLED A,
S 3 & U R RS O RR B I B
R—EEE5I &ickh, B TEIRIIOHH
TRABT Edbhot,

AEORIBRERDIECH, TY IRy

#: 1. HIGFEHIE

ketaa % (nm)
~ o 26254
Ty 293.79
A 266.88
o-b g 291.40
m-b g P 29550
phA Sy 303.10
N-AFLT=Y v 301.10
rav i A 312.30
FTrhrokYy 361.02
Tt —N 275.16
QAFAT /I 371.17
9,10-UAF TS5V 38252
~ySaer 387.00
~ Ly 41542
FhIE 447.20
VR 536.90
By Uy 256.41
[l 257.98
(S} B 248,08
(=l I 253.16
-AFNT GRS 364.29
0-7 L= 276.20
m-7 LS =i 277.87
Py LS = 282.97
JoseEy 269.81
p-aNI =/ — N 287.17
m-2 TS =i 279.63
prrIDN Y 275.64
M- O 276,35
0TI O NRE Y 275.92
Q-2 NT VT 373.256
-4 o Fvyhsey 36731
2-2uNT YRS EY 367.09
910-¥ 2 a7 S5tw 386.35
A P 466.22
ey 367.44
SR 2FT b 326.94
YA Z2FT - 323.57

DIEE 25 ng Thote CHEF RIS
7 0B HER R 5,

AL RIER OSBRI HEERRAOH TEHEL,
2707 v S5R YOS CINECE AR
SRS SMETE BFENSH 3, Jhid /s Xk
U T OB 1 AT L TE VI
THbH, BIE, SNBHEEEG S/, 24/ —n
BEDWETIIIEC, RERA 275 & DRIER A
ERVAFEMBRINT WS, Kk Sk

—138—



l5]F-35! I

(a) JBEEOEED, HBART B

!

8L

(b) SSLEEIZ K BAMNZY L

B B

(c) SSIBICXBZNZ L

|

SSL

(d) SSL—SSIE XBANY b

B9, ¥¥50F+RRF v idy A (SSL) EOEEE,

Jav IS IREYTHL, oL BHEERE
Kro=b 757 ORNE~OIEA L b5 AAT]
HETHY, SBRENSARCFIHETE S SRFL
Td,

6. BEESF Pz v FAESHELSITIZF—
FR—=2

HEHATFY 2 v bk, S0~y b LEhE
P OERSTFOREERELITES T EpTE
BENLADINETH B, LLUEMNS, 9T
AR ORE S & UEEESRD TV S
HENS B, COLHEETERT AN -T
i, ITNSOMHBESASLF— & ~—ZHRAER
THb, TLTHROEREL T A — 9 ThBAE
ST ORETER T 7 v+ — ZEERO D 51X
BLTELDRborR 1 ICRT. BEEST
Vay PETR, BT L LORBETA
7 b EESIHIEIC TE 20T, WD TEVIERE
ETRHEOBENSITEA 2, Tihb, HAEE
D{LERP S—2DLAMERET 5 C & bk
THd, Th, HORX~P FLEOHERS LS
BT IEMTERE, K100 FEVbhige

HEAYDH BN ET 52— OREYFEE
DT LS TRESEETERE V. SRt
DAY b T ZBEEGTF Y = v b
RORRE, TLCRROEHMTHES, Ll
BWLBEF — 5 ~N—25d550FHIE 100~
200 LS, BMELCHVSATWAEER
Y b IPHFABRINA ~F P ADF = F =D
MR B~ ER ATy, ChiiES
WAF Y =y AT SRR b
Tk, TR bbb E D s bl
EFTHESREEES RS VT &AL
TWh, TLTF—§~N—Z%{ERkT 250, &
B TR RS b ARG 4 — 5 —RRDBTEMT
& AT EREEREICHRE T 2N EN S
6o

7. YV90FRRF+ VIR wEVRAARY
bibik

EEOCEMEER 9 Rt #Rov vy o2
AEp v Ryt REER, FHEE L OEEE
B EERRGERIGER T A HEERA VTV,
Chicst LAREOEBEERS TV« v FEETR, #

— 139~



Ant’t}racene
2-Methylanthracene g-Methylanthracene

g-Chleroanthracene;
2-Ethylanthracene

1-Chloroanthracene

360 365 370 375 380
Exciiation Wavelength ~ nm
B0, ERFHEFRILEMORGDOEBEESF
Prwhb¥vioFAAF s rizdety
AR ARG b,

Flucrescence Intensity

BERHE Uk TRt LUEERA <7 b
KBNS Y, R—HETEEZTE > AEEH
W5, Ao khld, BREORECEEEILD
HEHIT L, po—-ooRES T L TRIET
ERIEEAT | ARDFRR =7 UBEAlE D, L
o TEmRNERKICETsDIELTY
Ay F1, F—yN—REERT LD OERE
F— s ERDDZOICHITETH 3,

X 10 kSO RS FRILEWORGMER
SR LR TH B, HiRo L 5 i—agicy
LT—20 -7 BT TS, TDOLIIC
AR HEROBEES TV 2 v MEDRES S0
vusaFA NIy rAELERELD, X2
7 b nsE L Biftbahd, CokBiRESEO
SRS TENTH 3, RER I b 737
R SRR, - 2 Eh SRS EE Bk
SN AFENS B, AEL I uw b 5 7R
g5 &, kg 1090 Stk @RS ©
PMaFe 3y —2ov b 73701008
NTRBEMEE N, £, 7273 7T
(RS E MR X O E(L L TR TR D DIk
L, HOWRIIRAEER s 4 — 4 3B oh sl
LEOREE LTS, LL, RETRE
(EERE Y ¥ — < —th CEEMES L L T
DNFTay b ETEED, EEMTCERRET
BB, T, FHEOTHIC SRS LD SR EN
b5, T THEEAMEERD Y — S —fuzix
M, SHInE L ceRERILLERSTRT 5
BRI >WTHRE L, £7, oy rsos

ZAF YRy AR FUEHELR
EC A, BIFERERNF LN, PWTT ¥
b5y DIREEEE(LE B TETMEERRD I
A, BERHEBOKRERMKESH, BHERE
74X107°M TH - o SRR OHESE
BRIEIc A D TH B, £ THIEEEH
NEEAEOER G4 o8 THERILT 2 5%
EoWT HRE L, < 0la, NERE#HO
FiiT, SciiREdibhin - TV AMENH B4, 2.8
X107M TR TE L T Edibd ot
AT & 0 FEFEEA 20 nm EEL TR
7 b RARSET BRI 20 42, ARl
B4 LS TH o 20 Lichio THEER,
el U CHIE BB & D eFEn <7
A-d—E2RHF—F =B LEY, B3
wiziRAEEoH L T o ERRE LD
Fee s N— 2 LB 2 I &L DESE
ERTAIORBLTWAEELILND,

8. ERIBCETHHMSITFORE

F— = 2O RAMEEEROED TH 58,
B2 s P UHE LA TOEWESY, 50
HARBOBSCHBERATER O, &, &4
FE eyl dCEESERD THWS DL, iR
SfrERD ARG THHEROETHEELEL S
HOT, AN P VENET A ELFRT
RV, LM TlBETE I T &L R~y
T — s D SNAH LW HEOBESE S
N5, ZCTREHROERITRICL RS T%
BET ARV TRI L.
HEBRSFY v FETE, EBFEE 2L
F—piEfEicskE 3, T CNDO/S BEH W
THFHEEEES BT LiIc & DHIBETEE L X
F - ZIEGRNCRY, ChERERE S HET S
&k, ERFREoBRAMIK o WTRETL
to, F11 BBEBEEOTOWERFERILEDIC-
WCHEREZRkY, EMEEHEHR L ARRET
H b, ERHEEO—BIHBMNBIFTH 2, N
C A FT7 YL VENE TSR
Bk, EEREAWITOWT S ERE RS 1T
oo BEREREIC KBTI SLTRETL
1eETB, BEW 2% BETH- o 74

—140—



=2 EHWEEEELET 2 & FORIE M
DEBH, FAMSEEHC GBEH TR 20587 0k
DRETH B, 4B, FidDFr14+
(23T8-F LS 2 U3 PRy N5 5 F %
vv) OMETERRELHRTA &, BELE
MELT 285~291nm &4 3 b,
Rz, B3ER~7 b AOFRSS FAERE O
ErHTET AR WO~ G, 12 3EE

560

pentacens

500

450} porylene tetracene
o
aoof benzo(a)pyrene

anthracene g
350

Theoretical Value / nm

aaol ntaphthalene

benzens
300 350
Observed Vaius / nm
Bl BHEON L SRE T AN OMET S
BT & kil

250

260 400 450 500 §50

1~chloroanthracene Lu

BALEMOBER 22 b VOEHEEERIIR
LebDTH 5, BEREMICIIELO{LEMER %
HobORLIERANY P AREZ LI EBPM
o A Y b ORRLIMEE ERNICTMT 3
%, KA &L D HEHEBERF 2R 3 Fkicon
ThEt L
[X0 76+ a)dr

HEEARBAET-=

[$x2aa§ va+ anan] ™

CCTXA) E YD) RENThidEEGs7 b
7 v LR E T 2 LS o g R <4 b
L, A BHETEREEETH B, AL b
E—2OBREBR O Y 2L L THEMBY
AFEEELAZRE2HE 13 c/RT, R DN
TTEED, HELEFHICAKETESLE, el
O LS THEEAMRTR O AR &L
b, A~y P VOBRLEEZFHIT A ERTER
W, R=1~10 OHFRTEESCBLHEORFF) &
~HT BT Ebbhpak, THbE, X FALT
YESEYROIOLT YR SEVEE, HHED
UL cftahimviBiES R 5, ThicHL

pyrene —lu__Il

benzo(a)pyrene l !

perylene

aniline

9,10-dimethylanthracene

9-hexylanthracene

|II|.|,. bt

8-chloroanthracene

QL

9-methylanthracene

tl||1. 141

anthracene

0 1000

2000 3000 4000

cM~1y

Hiz, HEHFSYOEER~2 b,
HETEFEROUBEELERICE SATERR

—141—



1.0
anthracens =

9-chloroanthrocens

I-chlareanthrocene

9+mzthyl~
anthracene

Grogs Gosrelalion

0.2

log R

BH3, 7k 3k EERFTHFRILSHOEER
PEIRIF.

Ny@EL o)y LR Z L v
EMEBICEETE S, CoXH Ak, HE
HMEERTASET 2 Eic&y, Ay b D
Lt A SRS O IR S BRI ICEREiY 5 &
EMTE S, & HRELAMOREAREHEZHE
ET20CHCEMEEA NS, FRAEES
SiEHeb o s OEBERD LT it kY, &5
CHEEREARMLETELEEATVE, T0DLD
B77e—Fid ALEE ERHVaaiTEE L
THBOBREIRFL TV,

9, BEESTFV x v MAAHITERICEITSHE

&5

FREETE B e SRR DT IC B
Tk, EROLEYEsE LD, &Erso<
757 OFEEHCTHEEL, SRR, SR
OB &L DRIET 2 HFESFHENTO S,
HEHATY = » VEFZENE T 280D R~
7 b AHIEE i - Tuhid, B TEIRNS
BEBITHA B, L LA SREEHcow
T, FHEEE b« Ty, BfET
ABHTERETACLEALBEE TRV, FH
B IR LT IR EE 2 = vl
EF i, HEDL AL —F— OB LilE
135 P ER Ao R TINS5, T4Db
B, BEFHOLATLAEHL—¥F—iF, B—0
BRTET ZHEE 20~30nm LIk,
A B LOTHREER T A3 0 L
OEBEHOGFEL TRESLV, BHREELE
oS, BANX~DERIZEEL TO#RODNE

MElE & IcfEA S Y, EHCELTWEND
DBHIRTH B, & THE, THTedFUS <
BAEOWTL—F-EEEERT AHECOLT
WETEMH T3, BifE, Bk LTkEL2 Y
vEHWAC ik, B—oRFEERWT
200 nm Bl EOMEAEGHAEhTVWS I L
ZEIFL TV, AERERAHIOEREL

Lp—HF—ZBwA ik, ERANEREELR
095 EFRL TS,

W EHYIc

HEHENTFY = v MER, BRI FORECE
LTE L DHIEMNE SN A L WAKAITETS
3, THbbE, EXFA 4 LERSIFE #E
SO o< b7y 7EAOE-IL LD,
Bierkn S S TEEERCRE, BEETS
TENTED, BEEDE CAEEEE O VR
MEico\wTid, FORBEATLLBEETRY
WS, CHERRTALDIRRT—F - 20
MASBETHh, RERHELL oy Ya—4
WALy 7 b o - TR LSHEEC
HAEEZ LN,

SROFEcBVTRAENR & Licboidd
b, TSRS v K E S SFERILAHO S
Th b, HERORIAFRILSMEEERA LKA
BRI Y FE S ->TWADT, SEINLD
IR TR L - ¥ -BEHLB LN, £
DOIEAGEHE—BLEREIND SFL TV S,
chbhbDLr—-F-Hifo—BoREREEh
B,

KB TREBEENT Y = » rEOFAMER
g, HENEEODT O EEERA THRE
EITI 2t CTHIIERERSE, ERMEOBRLS
Ul ARl e b8 2 5 &, BUROHEER
TIRMLTER WSS TH 5, FEHIMEHAID
4 AERERSEARE MBS A I EEFYL
foby, Ff, HENESEORMMNERzh IR <
g bF—2ORIFEREBNT, X OHETHRN
715 A 2 SRR O TR © T v E 2 B
TELLOBESERMNBTHDH, BeAFSHINS
OEM O b S0 R At & T
HHEEZTVE,

—1l42—



BRI, SEFA OREIH LERD TEHE
DA DS IRE i e U i B,
e

1)

2)

4)

)

"Supercritical Fluid for Sample Introduction
in Supersonic Jet Spectrometry”, Anal, Chem.,
58, 375 (1988).

"High-Temperature Pulsed Nozzle for Super-
sonic Jet Spectrometry and Its Application to
Gas Chromatography”, Anal, Chem., 58, 2152
{1986).

“Supersonic Jet Spectroscopy of NO, in the
Neighborhood of 455 nm”, Chem. Phys., 109,
145 (1986).

"Capillary Gas Chromatograph Determination
of Aniline Derivatives by Supersonic Jet/
Resonance  Multiphoton lonization/Mass
Spectrometry”, Anal, Chem., 58, 3242 (1986).
“High-Performance Liquid Chromatography
with Supersonic Jet/Laser Fluorimetric De-

8)

7)

10)

i)

—143—

tection”, Anal. Chem., 59, 419 (19886).
“Evaluation of Chemical Structure from
Sharp Line Structure in Supersonic  Jet
Spectrum”, Spectrochimica Acta, Part B (in
press).

“Supersonic Jet Spectrometry of Aromatic
Hydrocarbons", Spectrochimica Acta, Part B (in
press).

"Supersonic Jet Fluorimetry Using Spectro-
metric Multichannel Analyzer for Gas Chro-
matograph Detection”, Anal, Sci, submitted.
“Synchronous Scan Luminescence Spectro-
metry of Arpmatic Hydrocarbons in Super-
sonic Jet", Anal. Chem. (in press).
"Assignment of Moleculer Species Using Data
Base in Supersonic Jet Spectrometry”, sub-
mitted.

“Widely Tunable Laser System Using Single
Dye Solution Based on Stimulated Raman
Effect”, Opt. Commun., 66, 285 (1988).



