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upticsiaser examiner Raman microprobe.

125407f Signal-to-noise ratio in higher order derivative
spectrometry.

125418k Stainless steel cell for infrared spectrometric
analysis of silicon and germanium halides.

125442p Experimental detection of the radical cation [H2SSHz)+.-
in solution.

1254458 Quantification of patterns and its application to the
analysis of variance.

125471x Analytical application of quinizarin complexone.
Spectrophotometric determination of beryllium(II).

125481a Infrared transmission characterization of p-type
gallium arsenide.

80 125594q Background correction in quantitative micelle-enhanced
room-temperature phosphorescence via selective bimolecular
quenching.

125597t An efficient search program (KISS) for ASTM
infrared spectral data.

125615x Comparison of methods for reconstruction of gas
chromatograms from interferometric gas chromatography/infrared
spectrometry data.
For patents of related interest see also Section:

“
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9 111325r Device for use in liquid stream photom®etry.

27 115298g¢ Pyrilium salt derivatives.

52 118457u Optically selective surfaces useful as solar collectors.

118470t Solar energy absorbers.

72 123014b Electroforming blank video disks.

74 124111t Application of a directional coating to a half cell,
half cell for a liquid crystal display device, and cell for a liquid
crystal directional device.

124115x Halographic photosensitive materials.
76 124981b Pyroelectric image sensor.

124982¢ Lanthanum magnesium aluminate phosphors activated

by europium and lamps incorporating them.

124992f Phosphors.

124993g Highly efficient phosphor.

124994h Semiconductor light emitting device.

124996k Liﬁht emitting material.

124997m Phosphor.

124998n Light emitting material.

125002v Antireflection film for photoreceptor.

125008b Photosemiconductor device.

125011x Photoreceptor.

74—RADIATION CHEMISTRY, PHOTOCHEMISTRY,
AND PHOTOGRAPHIC PROCESSES

GEORGE W. LUCKEY

95: 123853z Molecular recognition by simple compounds.
Their photochemistry. Fujita, Kahee (Fac. Pharm. Sci.,
Kyushu Univ., Fukuoka, Japan 812). Nippon Shashin Gakkaishi
1981, 44(1), 47-53 (Japan). A review with 20 refs. in which the
photocontrols of the mol. recognition of cyclodextrins and crown
ethers and the utilization of the mol. recognition for the triplet
energy transfer are discussed. The properties and chem.
behavior of these compds. are also briefly discussed.

95: 123854a Functional organic materials for electronics
industries. Shibayama, Kyoichi; Ono, Hiroshi (Kita-Itami
Works, Mitsubishi Electr. Corp., Mizuhara, Japan 664). Yuki
Gosei Kagaku Kyokaishi 1981, 39(6), 561-74 (Japan).
A review with 122 refs. describing color display materials,
electrochromic materials, thermal recording materials, org.
photoconductors for electrophotog. and photochromic materials.

M., Sorai

B R i

95: 123855b Catalog of data compilations on photochemical
and photophysical processes in solution. Brummer, J. G.;

Helman, W. P.; Ross, A. B. (Notre Dame Univ., Notre Dame,
IN USA). Report 1980, NBS-SPEC.PUBL.-578, 29 pp.
(Eng). Avail. NTIS. From Energy Res. Abstr. 1981, 6(13),

Abstr. No. 19036. A survey of the availability of data compilations
on photochem. and photophys. processes in soln. was undertaken
in order to find areas where tabulations and reviews of such data
were made.

95: 123856¢ Ultraviolet photographic techniques in the
laboratory. Vitek, Richard K.; Schowalter, Daniel N. (Fotodyne,
Inc., USA). Am. Lab. (Fairfield, Conn.) 1981, 13(7), 43-6, 48,
50-1 (Eng). A discussion with no refs.

95: 123857d Some aspects of modification of gelatin by
synthetic polymers in photographic layers. Boettcher,
Horst; Kroha, Walter; Plaschnick, Dieter; Roth, Christoph
(VEB Fotochem. Komb. Wolfen, Wolfen, Ger. Dem. Rep.).
Chem. Tech. (Leipzig) 1981, 33(7), 366-9 (Ger). A review with
46 refs.

95: 123858¢ Electron transfer in photochemical reactions.
Chibisov, A. K. (Inst. Geokhim. Anal. Khim., Moscow, USSR).
Usp. Khim. 1981, 50(7), 1169-96 (Russ). A review with 203
refs.

95: 123859f Electron-beam resists. Nonogaki, Saburo (Hitachi
Chuo Kenkyusho K. K., Japan). Kirokuyo Zairyo to Kankosei
Jushi 1979, 269-822 (Japan). Edited by Shinohara, Osamu;
Tsuchida, Hidetoshi; Kusakawa, Hideaki. Gakkai Shuppan
Senta: Tokyo, Japan. A review with 36 refs.

95: 123860z Microlithography. Matsuda, Shunsuke (Matsushita
Denki Sangyo K. K., Japan). Kirokuyo Zairyo to Kankosei
Jushi 1979, 283-302 (Eng). Edited by Shinohara, Osamu;
Tsuchida, Hidetoshi; Kusakawa, Hideaki. Gakkai Shuppan
Senta: Tokyo, Japan. A review with 4 refs.

95: 123861a Bibliographies on radiation chemistry: IV,
Trapped electrons in classes. Carmichael, lan; Funabashi,
Koichi; Ross, Alberta B.; Helman, W. Phillip (Radiat. Chem.
Data Cent., Univ. Notre Dame, Notre Dame, IN 46556 USA).
Radiat. Phys. Chem. 1981, 17(6), 309-27 (Eng). A review with
many refs. in which emphasis was placed on excess electrons in
phys. traps in both org. and aq. glasses. While relevant studies
on both amorphous alk. and acidic ices have been included, work
on cryst. ice and other inorg. glasses such as silicates, borates etc.
was ignored.

95: 123862b Relaxation processes connected with electron
localization. A review of recent theoretical research in
Institute of Applied Radiation Chemistry. Bartezak, Witold

M. (Inst. Appl. Radiat. Chem., Tech. Univ. Lodz, Lodz, Pol.).
Radiat. Phys. Chem. 1981, 17(6), 465-80 (Eng). A review with
60 refs. in which various relaxation processes connected with
electron localization in irradiated disordered media, as well as
the construction of the models of trapped or solvated electrons
are considered.

95: 123863¢ Statistical approach to localized states. A
review of recent theoretical research in Institute of
Applied Radiation Chemistry. Bartczak, Witold M.; Kroh,
Jerzy (Inst. Appl. Radiat. Chem., Tech. Univ. Lodz, Lodz, Pol.).
Radiat. Phys. Chem. 1981, 17(6), 481-90 (Eng). A review is
presented with 29 refs. in which the construction of the models
of trapped or solvated electrons on the basis of the statistical
formulation of the problem of the localized electron is considered.
The models reviewed in this paper concern: (I) statistical variety
of electron traps in disordered polar matrixes; (2) statistical
model of the hydrated electron; (3) ionic traps capturing the
elelctron in ionic solns.; (4) the Cls- self-trapped hole in ionic
solns.

95: 123864d Multilayer resist systems for lithography.
Hatzakis, M. (Thomas J. Watson Res. Cent., IBM, Yorktown
Heights, NY USA). Solid State Technol. 1981, 24(8), 74-80
(Eng). A review with 18 refs. in which emphasis is placed on
performance and advantages over single layer resists.

95: 123865¢ Studies on man-made photoreaction centers
and clectron relay systems. |. Enhancement of charge
separation by the aid of aligned viologen units in combination
with ruthenium complexes. Matsuo, Taku; Sakamoto,
Tetsuo; Takuma, Keisuke; Sakura, Katsuhiko; Ohsako,
Tatsuya (Fac. Eng., Kyushu Univ,, Fukuoka, Japan 812). J.
Phys. Chem. 1981, 85(10), 1277-9 (Eng). Tris(2,2'-bipyridine)=
ruthenium(Il) complexes, Ru(bpy)s?*, were covalently linked to
viologen units to afford a model of man-made photoreaction
centers. The emission from the ruthenium complex in the
photoreaction centers was almost completely quenched by the
linked viologen units. The relative quantum yields (®re1) of the
photoinduced redn. of viologen units in the presence of the
electron donor ED'T'A were 1-2% of those for the free Ru(bpy)s2+-Me
viologen system in aq. solns. The ®r values, however, remarkably
increased in the combined system which consisted of the
photoreaction center and the electron relay systems of aligned
viologen units (micelle, polymer, and polysoap). The effect was
attributed to the enhancement of charge sepn. of the photoproduced
primary ion pair due to electron injection from the photoreaction
centers into the electron relay system and the succeeding
electron migration.

95: 123866f Flash photolysis study of the metal-metal
bond homolysis in dimanganese decacarbonyl and dirhenium
decacarbonyl. Wegman, R. W.; Olsen, R. J.; Gard, D. R;
Faulkner, L.. R.; Brown, Theodore L. (Sch. Chem. Sci., Univ.
Illinois, Urbana, IL 61801 USA). J. Am. Chem. Soc. 1981,
103(20), 6089-92 (Eng). Hexane solns. of Mn2(CO)i0 and
Re2(CO)i0 were subjected to flash photolysis. Under l-atm. of
CO pressure, the absorbance due to the dinuclear species
returned to the original value in accordance with a simple bimol.
rate law. This behavior suggested that the only process of
importance in the solns. was bimol. recombination of M(CO)s.
radicals. The bimol. rate consts. obtained at 22° were k, = 9.5 X
108 M-ist for Mn2(CO)o and 3.7 X 109 M-1s-1 for Rez(CO)jo.
When the solns. were degassed prior to photolysis, a more
complex behavior was noted. Intermediates that were more
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Functional Organic Materials for Electronics Industries.

Kyoichi SHiBaYaMA* and Hiroshi Ono*t

Recent progress in functional organic materials for electronic industries was briefly reviewed.

Avoiding the exhaustive descriptions, we will show how the organic and polymeric materials are

used for electronic industries. The topics concerned profoundly with organic and polymer synthesis

will be mentioned principally.

For display materials, the topics on liquid crystals including the color display using guest-host

effect, new mesomorphic state; discotic mesophase and reentrant mesophase, polymeric liquid crys-

tal will. be shown. The electrochromic materials;viologen derivatives, alkalinecarth diphtha]c;;:'yaninc

complexes, polymeric electrochromic materials, will also be described.

For recording materials, we will refer to the thermal recordmg materials, organic photoconductors

for electrophotography and photochromic materials.

Application of polyimide {or passivation of semiconductor and new resist material for X ray.and

electron beam lithography will be explained.

The new organic mateials which shows exotic characteristics; organic metals, template polymers,

materials for chemical holeburning will be stated.
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Fig. ¥ Dependence of the typcs. of mesomorphic
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Fig. 2 Models of molecular alignment

for discotic mesophasc.
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Table 1 Order parameter of aminoanthraquinone derivatives,

. B . . ) . 25’“ lﬁ'
Dye Anthraquinone derivative Com) S (nm)
LXX 1-NH, 560 0.54 475
LXXI 1,4-di-NH, 575 0.56 550
LXX0 -1,5-di-NH; 490 0.58 492 . 2
LXXm 1,4,5-tri-NH; ' 565 . 0.61 564 7 2
LXX1Iv 1.4.5,8-tetra-NH, 615 0.62 607 . Om‘j’
LXXV 1-NH, -4- NHCH, 590 0.53 588 °
LXXVI 1.4-di-NHCH, 600 0.38 623
LXXvi {-NH; -4-NHCsHs 600 0.38 601
LXXvi 1,4-di- NHC,H, 610 0.33 630
LXXIV L 4-di -NHGC,H, - p-C (CH,), 635 0.45
' 415 -~ 0.08
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Table 2 Electrochromic properties of TTF and pyrazoline pendant pblymcrs.
Ein Amax; color - r/mC
Polymer (V vs.SCE) A 40D/mC cm (msee)
5,150
e + 0.45 0.044 200
(orange—brown)
: s
(O}-0) / 6,500
; S an + 0.33 0.057 150
A _) : (yellow—green)
5,100 .
+ 0.55 . 0.11 50
e (yellow—green)
OCH,
. 5,540 BEEEE M
. +0.45 0.25 100
(yellow—red) :
A
'
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Table 3 Chemical structures and colors
of spiropyran derivatives.

CHicn,

CH, roy
Substituent Color | Bleaching rate

. . constant
6~ NO, P 43X 10
7'-NQ,; (o] 711 %X 10 °?
7'-Cl P 1.26 X 10°*
6’, 8-Bn B 397 x 10*
6'-NO,-8-F P 6.33 X 10°°
6/-Cl-8-NO, P 227 x 10
6'-Br-8-NO, P 1L.70 x 10 *
6'-NO;-8'-McO p 553 X 10 ¢
5-NO,-8'- McO G 2.52°% 1672

6C MeOH
P: purple, O: orange, B: blue, G: green
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Quingne N HO
H-doror l':-Li(M G“-“8(PAN.\

Hydrocuinone

}

{Co(NH,),)?* —————s 6NH, +Co™" {CoPaN]'* (11)
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Table 4 Characteristics of various enzyme sensors.
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Table 5 Characteristics of poly (methacrylate) resist

having various ester pendant groups.
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BB AF Y Yu— b T LRHE R TV B™M (55),

PMMA REB &AWL LTHI# REATE Y™™,
FYAF s Y= b YA LR ERTV(X6),

Table 6 Positive electron beam resist.

Glass Electron beam
transition e
Polymer temperature sens_lunvlty‘2 r value
: T, (T) {x10-°C/cm?)
PMMA 105 ‘80 . 2.5
‘PEMA 74 . 70 ~34 0.7
P,PMA © .35 21 —
PPMA 65 >~ 08 -
, 24 2.0
0.5 2.4
P.BMA 20 1.5 —
0.52 ~ 86 | 7.6~ 15%*
8.5 0.9
P.BMA 67 18 —_
29 .32
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21 —
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PMAm. 205 L 2
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Table 7 Positive X-}ay resist.

Polymer || Senstiy | Raditor
PMMA 4,500 Mo
PBS 100 Al
MMA-MA 150 Al
TI (MMA-MA) 24 Al
Znl,-PMMA 30 Al
FBM 52 Mo
FPM Y Mo
EBR-1 © 50 Al-
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