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Ultraviolet (UV, A < 400 nm) light is essential for various photochemical reactions, but is
rarely found in sunlight, and light sources that generate UV light are inefficient and
environmentally unfriendly. A solution to this problem is photon upconversion (UC) from
visible (vis, A > 400 nm) light to UV light. Among several mechanisms, UC based on triplet-
triplet annihilation (TTA-UC) in particular has made remarkable progress in recent years,
enabling efficient conversion of low-intensity visible light into UV light. In this talk, I will
introduce the recent development of visible-to-UV TTA-UC, from the development of
chromophores and their production into films to their application in photochemical reactions.
Keywords : Photon Upconversion, Photo-Excited Triplet State, UV Light

P K 400 nm DL F ORI GITRRECHEKLEE, A RAEwoRE, N THAERIC X
LKFERIE 2 PIEINOHBRICB W TEETH D, L LIS RGEIXIEE AL
EENT NTHINCENE Z AT 2RI RSCREAR OB ICMEEZE X T\ 5D,

ZOFRFED—2IZ, KEHEICE L EEN, FTLATHICHIRBERTE LW
WHEEENN AL BT DT 5 b Ty T ar_"—=2a bbb, P THLEKS T
O =FBHH— —HEHBICESLS T vy Fa "= g > (TTA-UC) %, ot L v
HLIFWRE DN EEBARETH D E WO FIREFT 5,

FIYED BERASE~D TTA-UC 1Z 2006 4 \

RO THRE S Y. 0% BRI

DITOITED, RN 10%LL T LK<, KB
FEDEH 1000 ff51F E 58ROl Y23 24
EChole, FxlTmIH LWEZE OB
FIZED 20%% 2D TTA-UC ZhR % #Eik
L. KEGFEP= N LED & W o 7255\ B8 o af
ﬁi‘é%‘i’é’)”*"’\k%ﬁﬁ%ﬁ‘éikélﬁk%bf: : LE
CHE) 2, A#ECHEREZHOAVES (B Visible
72 AR — 4% TTA-UC Y, % E 280~315 nm ' ‘
® UVB SEORAE & AL SIE~DIER Y, 7
A IV NIRRETO R — 485 TTA-UC, 72 E OARDHOFIT OWERZ N L2,

1) W. Zhao, F. N. Castellano, J. Phys. Chem. A 2006, 110, 11440.

2) N. Harada, Y. Sasaki, M. Hosoyamada, N. Kimizuka, N. Yanai, Angew. Chem. Int. Ed. 2021, 60, 142.
3) M. Uji, N. Harada, N. Kimizuka, M. Saigo, K. Miyata, K. Onda, N. Yanai, J. Mater. Chem. C 2022,
10, 4558.

4) T. J. B. Zahringer, J. A. Moghtader, M.-S. Bertrams, B. Roy, M. Uji, N. Yanai, C. Kerzig, Angew.
Chem. Int. Ed., DOI: 10.1002/anie.202215340.

Wavelength (nm)

© The Chemical Society of Japan - K102-2pm-05 -



