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AFRLTHE, BIEMEOOESTBLOES T+~ (UV) SGEEREHC X - CRET S [ERISEIREE
PEIEFE Y (Prolonged irradiation-induced delayed luminescence: PIDL) | Bi5 O e FE & fi#BH 42 & & 412, PIDL
ERTIERSTA 2 NMEAY (IC) BLOKRY A I K (PI) OFFHES 2T 2B E LT, UTOKRE
1T 7.

F1E [Fim T, BIEED ORIz OV T L, #E5)6R X OV PIDL 2B 3 2 BEED
gepla £ L 0b s b, RKHXOHMEERE R L.

Fowm [RB) TIE, RFCTHWZEGRIEERIEEZ E LD, B2 PIDL 2 RET 572 DI AE L7253
ERIZOWTER LT,

% 38 [RIMDEREFERELTER D PMMA S EURIZE T 2 CHBLEfR OfEH ] TIX, 3 FBOEDEE IC & 2
FROBINE 1IC 2V, UV BIRE FTORIEART MVE{LZFHMEI LZ. #eME IC @ PMMA IV 91
b, RO UV IR CIXE OB EZRTA, FgryeBitiz L0 PIDL 27~k L7z, 22T, PIDL 2/”53 %
TIZET HFERRE, FRERREOMBBIRE SENICHERE L. 26 0FEFE) D PIDL OFHMEL LT
DXL L. UV LR BALARE, 1C OBOEIIIRT O EEIRIERESE (02 Ik > T END & E b,
S0 IXFhEDRE (102) ~ERbE SN D. ZDT%, MK EZEET 2 & RHP D30 23 A L, BEsRiEts3 il & iz
FER, IC OftEfE (PIDL) AL 725, "0 ORBRIEICL Y, 102 BRI E N LTEKRT S Z &3k
HEN, FENCHREIC S SHIEY I 2 V—3 3 10 K » T PIDL O RZEHAHIR SN2 & 75, PIDL
DOFRFREE DO Z A R SN T=. B IC 2 W54, AT DR300, BRFECEER O KK
ERIFFICHOEA R L, FEMEIIBN SN2 o7, 2, BME L TRV RAFLUOBIR Y 7417 g
VARV = —ZHAWEEAIL, IC X PIDL 2R &R0, mWBEZBENEZAETLI N SORY) ~—TiF, K
S SEEESBRICHAE SN D720, 30 2 TDICRB TE ozt E2 6N 5.

FABIZ—TNVBLOT AT VERHA I MeAYOENNIRFTTHRERIER L TIE, 4 FD IC © PMMA
SRR A VERL L, A0S L VR O UV YIRS T OREHMEE, IC OILFEEDOFEWTIR W THER L 7=,
WO IC b UV SEREFIENIE o B %R L, B 2T 2 &5y O ERM 28T PIDL 258 L7-.
s A IC ITEEE A IC L LT, A7 MVOWRI, B St ENEN ERE L=2%, 2 v
HEOEEFBE AN L > T ERBIER LI EICERTS. £/, ZROD IC IHMEOHEFFHRICE -
T, BZETTHVEDE, UV OLOERRE FTMOPIDL 2R L. =—TF AR 2E2IC & 5 BRA2 &8 IC
ZHEGT D &, TG OMIEMEICERE L TR 2 MIRF B L O EBAZ SR E R L. R 4 o IC
W, A7 2 VEKERT D IC I, MEOEFTHRLE 5 BRMEEIC L 20 FEHOMENER LT, Kbk
VW PIDL & BWEEERF# 2R LTz,

5 MR Y 4 I RE AW RIOEREFHEBER O & LB OMAT ] T, 3 FORLE
B "KW & A FEDOIER IR MKk E AV C 8 MDD PLREEA AR L, PIDL %/~ Pl D% EHEE OS2 #
Itz H—DfEEN LR 52 —F LEA PLIZEZETICBWUREME 2 RS R o208, FEREIERE MKy
L OILEA PI(coPl) 1TEZE FCHOLE /TR LT, Al CIEFEEORENE L, oM OIEI 72T f L ¥ —
BN X o> THERER SN D DIcKT L, %E CTIHIEEAIC KV BIEEA PLHICoH L, =X —Bihni
HlEahizebeExbNb., £2, =—TNVEH coPl LT 7 X L&A coPl 1, HZE T THLERTHOD,
TEHE 7Ry FIEE) &/ S R TEM A AN LT, BMEI NS otz T4 7 = U EREE KD &R
HLE L THWE 4 D coPl T, 1 BT RKP CHRIEMCE, 2 MIZEZ T THRWELEZRLEZ. Zhbo
EVBRERRE N, MEOER TR L 5 BREMEEORIE SICEKNT 5. 2 OF 47 = U FF coPl 1%, UV X
OGBSI T W T, BIKTIL PIDL 2R &R0 DD, HBEANY TETHE L-H412 PIDL 277 L
72, ZXUE Pl OFEFBBIESFSINCE NI L EZ R L TWA., F47 = U EH coPl I%, TRET KO ERRE
DF7e% PIDL R L2y, ZAUFIER FEPER: — MoK OREE TN LT, Pl OUFEIRRE & Bestdim e B
HimhEEZBND., ULEORELY, PIDL -3 PL OBIFRICIL, JHETHYZR 4 T8 2 39 2 M 72 4y 7
R, LEAIC X D MR SR OME], BERFORIC L HEMAEOMRE, F L CHEONRSEFEIEMEDH O
4 ENEETHDZ LR ENT.

F6m RG] TIX, ARXOERFBER, BL, Bwr o, Hon-mRIZESNTPIDL Z2R-31{LEY
OFFHES ZIRET D L LI, AROBEIC OV TR~ . (1960 F)
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Thesis Summary (approx.300 English Words )
In a series of six chapters, the photophysical mechanism of prolonged irradiation-induced

delayed luminescence (PIDL), which emerged after continuous UV irradiation, was
elucidated, and the guiding principles for the molecular design of imide compounds (ICs)
and polyimides (PIs) exhibiting PIDL were established.

Chapter I introduces the background information on general photophysical processes and
the reports of organic materials exhibiting phosphorescence (PH) and PIDL.

Chapter II describes the experimental methods used in chapters III, IV, and V, focusing on
a detailed description of the home-built measurement systems for PIDL.

Chapter III clarifies the photophysical mechanism of PIDL from the variations of emission
spectra of three types of ICs dispersed in poly(methyl methacrylate) (PMMA) films during
prolonged UV irradiation. At the start of irradiation, the PH of IC is quenched by oxygen in
the ground state (*02), and 02 is excited to the excited state (!O2). After the continuous
irradiation, *O2 gradually decreases, leading to the suppression of oxygen quenching. As a
result, PH process becomes dominant over oxygen quenching, exhibiting PIDL. This
mechanism was supported by the detection of 'Oz and numerical simulation.

Chapter IV focuses on the effect of the chemical structures of ICs on PIDL properties by
synthesizing four types of ICs dispersed in PMMA films. ICs containing sulfur atoms
exhibited strong PIDL due to the heavy atom effect of sulfur atoms. In addition, ICs
containing five-membered rings showed smaller rate constants of non-radiative deactivation
and intersystem crossing than the ICs containing ether linkage because of their rigid

structures.

Chapter V establishes the guiding principles for developing PIs exhibiting PIDL, using
eight types of PIs synthesized with three types of luminescent dianhydrides and four types of
non-luminescent dianhydrides. Two types of copolyimides exhibited PIDL when covered
with oxygen barrier films. It was found that PIs can exhibit PIDL by incorporating heavy
atoms and by suppressing molecular motion and oxygen permeability.

Chapter VI summarizes the experimental results, major findings, and conclusions of this
study. (324words)
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