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Abstract

Ion beam induced luminescence (IBIL) has recently gained attention in cultural heritage science as a non-
destructive, sensitive technique for chemical analysis. However, its quantitative accuracy and identification
capabilities remain underexplored. Using the 1.7 MV Pelletron tandem accelerator at Tokyo City University, this
study compares luminescence and elemental composition of HAKUSUIMATU and blue pigments (lapis lazuli and
azurite) via IBIL and XRF analyses. Results show IBIL effectively detects elemental luminescence consistent with
XRF, demonstrating its potential for pigment identification and compositional analysis. These findings provide

fundamental insights for applying IBIL in cultural heritage research.
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Figure 1: Principles of IBIL Analysis.

ITon beam induced
luminescence
a few eV

l‘

the ground state

-255-



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

PASJ2025 WEP024

FEZ, CL T & XU LT DU RO AT 128 A
VRIS, SRR OC B 2 B & e
ARGV T — B R— AN TE T, £, AT
Tz, BHRIECAF = R — N R TH B
I — VAL EIIRESEC LN EDRENTED,
CL 5 —# 1L IBIL A7 ML DFRIR038 e O HEE 1T
BWTHHHRSRIEHRE2D[4],

F7o, IBILIFZE S H D IEREHE CHIE FIRETHY, 3L
(LB~ D ER A AL P B A i/ NRICH 2. B3
HIRTENTND, SHIZ, SUEM R TIASHWSIT
W% XRF A S B 528 T, oG Rt
LR 2 A T S T X PR R O BB DRk
BIR0, [ —4 i R DBEEHR I 31T D EEHIO R 45 D 72
Ly A n i N NI =P Ao

3. #HRILTLEERRAKR

3.1 #HiRZ T LIEES

AT CE R U35 &I, Al i KFEICER E S
72 1.7 MV XL bhrr X7 AlE# (BLF TCU-
Tandem) [5]THY, i KT 3.4 MeV DB5 B —2L%H
7)C&% (Fig. 2, Table 1 2H), TCU-Tandem (3% 7
LD Van de Graaff ZINEIRICEL ., A4 25 E
PSR C—IRINEE L | FEfnf A Hags (AR »/8—) T
B o SRS 2B I ORI 228 TR = R LY
—DIEAA L (TCU-Tandem TiXl+) #5255 H CH)
YE3 %, Figure 2 (ZARHEA% KA | Table 1 12 EZaftpke
W B HE 2R, WWEBIE 1.7 MV IS8 5 K1
TRAF—|TIREED 2 FICFHYS L, ALEE TIIRKR
3.4 MeV D51 — L0555,

Figure 2: TCU-Tandem overview.

Table 1: TCU-Tandem Configuration

Model MAS1700

Manufacturer National Electrostatics
Corporation

Rated terminal voltage 1.7MV

Stripper gases N2(Nitrogen)

Insulating gases SFs

Ion source Cold cathode PIG negative ion

source
Ionic species H(Hydrogen)

Beamlines 0°, +15°
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Figure 3: (a) is the spectrophotometer used in the
experiment, and (b) is the IBIL analysis system.

Table 2: Spectrometer Configuration

Model Solid Lambda
CCD UV-NIR
Target Wavelength National
Electrostatics
Corporation
Full width at half maximum resolution 3nm

0.5nm/0.8nm/ 1
element

Wavelength accuracy/dispersion

<0.00lnm/ C
1044x64 element

Wavelength temperature dependence

Detection CCD
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Figure 4: XRF result of HAKUSUIMATSU.
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Figure 5: IBIL result of HAKUSUIMATSU.
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Figure 6: IBIL result of lapis lazuli.
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Figure 7: IBIL result of azurite.
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