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Origin of luminescence from Di[4-(4-diphenylaminophenyl) phenyl] sulfone
(DAPSF), a blue light emitter - an X-ray Excited Optical Luminescence (XEOL)
and X-ray Absorption Near Edge Structure (XANES) study

Duo Zhang,? Hui Zhang,* Xiaohong Zhang,? Tsun-Kong Sham,:* Yongfeng Hu«d and Xuhui Sun.®

(A) (B) ()
C T T T T r r + : T T
5_ [ o d 13 d ; L -G
sF J\ N~ ] ¥ 1at / -
%‘_ !' : ‘ﬁ 5\ MM(\»‘ - .%_‘- . ! R N S——
g a b B oo on f 18t \,,.\/j
=F N E A \ 1EE._0
= T T T T T T T T T T 1 1 1 1 1 1 1 1 L 1 1 1 1
275 280 285 290 295 300 305 310 315 320 390 395 400 405 _ 410 415 420 425 430 520 530 540 550 580 570 580
Energy (eV) Energy (eV) Energy (eV)
T T T T T T T T
- B r iB
i 1 . ]
- ¢ AL 300ev |~ _r l
Sr , St 35 Al
Lt P I 28850V 18 g} ¢ Vo 5606V _
%"_ i 27 > &
| 7} =
c b L/ 86 eV 1< | J 8 L i 4 ] 539ev_ |
2 2L o i
I ——
=L o = <l _» o 533 eV
| 1 i Y 1
! 80 eV | a . 525 eV
200 300 400 500 600 700 800 900 1000 200 300 400 500 600 700 800 900 1000 200 300 400 500 600 700 800 900 1000
Wavelength (nm) Wavelength (nm) Wavelength (nm)

FIG. S1 XEOL spectra of DAPSF excited with photon energy across (A) C K —edge ; (B) N K-
edge ; (C) O K-edge. The top graphs show the corresponding XANES and the arrows indicate the

excitation energy across the edge of interest.

All XEOL spectra in Fig. S1 exhibit two interesting features. The peaks center at 500 nm ranging
from 480-515 nm of XEOL are essentially originated from the C K-edge, N K-edge and O K-
edge. However, an interesting small blue peak at A is also observed. It is possibly stemmed from
ineffective energy transfer to the blue channel. The intensity of XEOL excited at energy before C
K-edge shows a little higher intensity than those excited across and above C K-edge, it is implied

that the blue luminescence is hampered by C absorption.



Table S1. Photoabsorption cross section for all element of DAPSF: C, N, O and S.

Excitation Energy: eV; Photoabsorption cross section: cm”2/g

Elements
C (Carbon) N (Nitrogen) O (Oxygen) S (Sulfur)
Excitaion Energy
Amount Percentage (%) 86.2 % 4.2 % 4.8 % 4.8 %

290 eV 4.9392E+04 3343 5387 4.3973E+04
400 eV 2.3841E+04 1243 2403 2.3911E+04
535eV 1.1819E+04 1.6951E+04 1170 1.2722E+04
2500 eV 156.2 246.7 372.6 2123




