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The development of low-cost and highly efficient thermal neutron detection materials to substitute the rare and expen-
sive 3He gas is important for applications requiring thermal neutron detection. Lithium-based glass (Li glass) is a promising
candidate due to its simple fabrication process and low cost. This paper reports the optical properties and scintillation per-
formance of a new Ce3*-doped Li glass, whose luminescence efficiency is significantly enhanced with a light yield of
about 4770 ph/MeV, which is about 54% of that of BGO crystal, and the energy resolution is 14.5% for 662 keV gamma
rays. The Ce3*-doped Li glass shows a high light yield of about 7058 ph/neutron, which is about 1.18 times that of the
reference GS20 glass. The Ce3*-doped Li glass exhibits stronger gamma ray suppression capability compared to GS20
glass samples. Further optimizing the Ce3* concentration and °Li content is expected to achieve much superior neutron
detection efficiency, positioning it as a promising alternative to >He gas for efficient thermal neutron detection.
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1. Introduction

Thermal neutron detectors play an important role in ap-
plications such as nuclear safety, medicine, industrial neu-
tron imaging and resource exploration. With the establish-
ment of large scientific facilities and the development of nu-
clear science and technology,!!?! the demand for thermal neu-
tron detection is increasing. The shortage of 3He gas has
accelerated the development of high-performance alternative
materials for neutron detection.!’] Doping certain neutron-
sensitive nuclides into solid scintillation materials is an ef-
fective method for neutron detection, where high-energy sec-
ondary charged ions are generated upon neutron capture, and
numerous optical photons are further generated in the scin-
tillator through ionization of these secondary ions, which
can be changed to electric signal through photon-electric
devices.[*7] The desired properties for scintillators used in
neutron detection include high light yield, short decay time,
non-hygroscopic nature, large neutron capture cross-section
and good neutron/y discrimination capability. In practice,
°Li and '°B are commonly incorporated into solid scintil-
lators to achieve higher thermal neutron capture efficiency.
Therefore, many scintillators containing °Li and '°B have at-
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tracted extensive attention, including boron-containing plastic
scintillators, ¥ boron-containing glass scintillators,™ lithium-
containing crystal scintillators,!'%! lithium-containing glass
scintillators/!" and lithium-containing plastic scintillators.[!?]
Comparing boron and lithium-containing scintillators, '°B(n,
o)’Li reaction has a higher thermal neutron capture cross-
section (~ 3840 barns) than that of °Li(n, t)*He reaction
(~ 940 barns).['314] Although the thermal neutron reaction
cross-section of 1B is higher than that of 0Li, the reaction
Q-value of 1°B(n, a)’Li is about 2.31 MeV, which is lower
than the value of 4.78 MeV for 6Li(n, t)4He.“5] Therefore,
lithium-containing scintillators can generate much larger neu-
tron signals and are more suitable for thermal neutron detec-
tion. The plastic scintillators mainly consist of low-atomic-
number (Zg) nuclides, such as H and C, which are very effi-
cient for high-energy neutron detection through elastic scatter-
ing, but the energy resolution is not good. There is a method
to add '°B to the plastic to make it sensitive to thermal neu-
trons, but the quenching effect is very heavy, and a neutron
and gamma discrimination method is needed.!'°!

There are many lithium-containing crystal scin-
tillators,  especially inorganic scintillators such as
ZnS/LiE,1'7! Lil:Eu?*, 18] LiBaF3:Ce,['") Cs,LiYClg:Cel2”
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and Cs,LiLaBrg:Ce.[?!] These crystal scintillators have better
transparency, higher detection efficiency and better resolution.
In addition, multi-mode detection of neutrons and gamma rays
by pulse shape discrimination (PSD) is possible.[?>?3 How-
ever, crystal scintillators are susceptible to moisture, making
them difficult to use in extreme environments.>*! Crystals are
typically grown using the Czochralski method, micro-pulling-

25261 These growth

down method, or the Bridgman method.!
processes are rigorous, costly, and it is difficult to process
single-crystal scintillators to large sizes. Lithium-containing
glass scintillators (Li glass) are inert and have high trans-
parency, which ensures excellent stability and light output
efficiency. Compared to crystal scintillators, glass is easy to
process into any shape and size due to the non-salting na-
ture of the melting process, offering significant advantages in
large-size preparation and fiber optics preparation for radia-
tion monitoring in various environments. Furthermore, glass is
easily moldable, allowing continuous adjustment of the com-
position to facilitate the development of suitable scintillators.
Currently, ®Li-glass scintillators are widely used in thermal
neutron detection and spectroscopy. 2728

The optical and scintillation properties of scintillation
materials are predominantly governed by the selection of lu-
minescent centers and substrates. Rare earth elements have
garnered significant research interest owing to their excep-
tional chemical stability and outstanding luminescent proper-
ties. The rare earth element luminescent center of the 4f—5f
transition exhibits enhanced stability in fluorescence perfor-
mance, with a narrower emission band that remains impervi-
ous to external influences. Furthermore, the 4f—5d transition
enables the generation of a wide range of fluorescence emis-
sions, from ultraviolet to near-infrared light. [291 The ions com-
monly used as luminescent centers in glass scintillators are
Ce3t and Eu>*. Compared to Eu”>" ions, the decay time of
the Ce3" emission center is on the order of ns, while that of

1301 The luminescence generated by Ce* as the

Eu?* is ~ ps.
luminescent center of the glass scintillator has higher light out-
put, good energy resolution, faster decay time, and is currently
the best activator in scintillating glass.*!! In addition, the effi-
cient halides can provide an ideal low-phonon-energy halide
environment for the activator, which maintains the benefits
of high transparency of oxide glass while improving chem-

132] However, due to the

ical durability and thermal stability.
amorphous nature of glasses, carriers tend to be trapped by
many defect sites in the amorphous matrix, resulting in rela-
tively low light yield (< 1000 ph/MeV) and poor optical prop-
erties for most glasses. Therefore, only a small number of
commercially available lithium glasses exhibit high light yield,
e.g., Ce3* doped lithium alumino-silicate glass (GS20), with
a gamma light yield of ~ 4000 ph/MeV and a neutron light
yield of ~ 6000 ph/MeV, are primarily used for thermal neu-

tron detection. 3334

With the rapid development of neutron detection technol-
ogy, neutron detection materials face increasingly stringent re-
quirements in terms of detection efficiency, energy resolution
and neutron/y discrimination. It has been reported that oxide
glasses offer excellent stability, while fluoride crystals have
the advantage of low phonon energy.!®! SroGdF;:Tb3* glass-
ceramics combine the advantages of oxide glasses and fluo-
ride crystals to exhibit strong optical properties and high light
output, with XEL-measured intensities up to 194% of that of
BGO.!3! This research study has made significant progress in
improving the light output of glass scintillators. To improve
the light yield of glass scintillators, we have combined the ad-
vantages of oxides and fluorides to study the Li glass perfor-
mance at high Ce3* content. The incorporation of ®Li in the
glass matrix increases the sensitivity to thermal neutrons. This
study aims to develop low-cost Li glass with high light yield,
which is expected to be used in large-area neutron detection
and neutron imaging.

2. Experimental equipment and methods

The high Ce**-doped Li glass in this study was synthe-
sized using a conventional high-temperature melt-quenching
technique. High-purity (4N) raw materials from Aladdin Co.
were precisely weighed according to the target glass composi-
tion. The starting materials were homogenized using a plan-
etary ball mill (with ZrO, grinding balls), dried and sieved
for subsequent use. Prior to melting, the mixed powder was
loaded into an alumina crucible and pre-calcined in a muffle
furnace at 800 °C. The pre-calcined product was then reground
in the planetary ball mill to ensure homogeneity. The homog-
enized powder was transferred back into the alumina crucible
and melted in a tube furnace at 1400 °C under a continuous
gas flow (H, and N mixture) to reduce oxygen, which is used
to facilitate the reduction of Ce** to Ce**. The molten glass
was rapidly quenched into a preheated stainless-steel mold at
500 °C. The solidified glass was immediately transferred to
an annealing furnace, where it underwent stress-relief treat-
ment for several hours before cooling down. Finally, the an-
nealed glasses were subsequently cut into specimens and pol-
ished to optical-grade surface quality for optical transmission,
luminescence, and scintillation performance evaluations. The
Ce’*-doped glass was cut into cubes of 5 x 5 x 5 mm? size,
and 25 x 25 x 5 mm? size, as shown in Fig. 1. The Ce3*-
doped Li glass shows enough transparency to see the pattern
on the backside. The Ce*"-doped Li glass shows intense blue
light under UV excitation, as shown in Fig. 1(b).

A UV spectrophotometer and a spectrograph were uti-
lized for spectroscopy measurements. The scintillator was
enclosed on five sides with Teflon film, while silicon grease
served as the optical coupling agent. The study employed a
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Hamamatsu S13360-6025CS Silicon Photomultiplier (SiPM),
which has an effective area of 6 x 6 mm? and a pixel size
of 25 um. It was operated using the Hamamatsu C12332-
01 driver circuit. For detector calibration, gamma-ray spectra
were measured using a '3’Cs gamma-ray source. To evaluate
the neutron response of the Ce>"-doped Li glass, an Am-Be
neutron source with an activity of 0.51 MBq was used. Sig-
nals from the SiPM were recorded using a high-speed digi-
tizer (DT5751), and the data were subsequently transmitted to
a computer via a high-speed communication line for storage.
A comparative test was conducted using commercial BGO and
GS20 glass scintillators under identical testing conditions to
evaluate the performance of the novel Ce3*-doped Li glass in
gamma and neutron detection.
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Fig. 1. Two polished 5 mm thick Ce*-doped Li glass samples (a) and
their images under UV illumination (b).

3. Measurements with Ce>*-doped Li glass
3.1. Spectroscopy measurements

Transmittance spectra of the Ce3*-doped Li glass are
shown in Fig. 2. This glass has a high transmittance exceeding
80% in the range of 390-800 nm. The optical transmission
performance in the blue and near-infrared wavelength bands is
good, enabling coupling with photon-electric devices.
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Fig. 2. Transmittance curves of Ce>*-doped Li glass.

The normalized photoluminescence (PL) and photolumi-
nescence excitation (PLE) spectra of the high Ce?*-doped Li
glass, are shown in Fig. 3. The PL spectrum shows that the
glass scintillator has a broadband emission in the range of
360-600 nm. The emission peak at about 400 nm under the
354 nm excitation peak is mainly attributed to the transition
in the S5d-4f bands of Ce*" ions.1*%l A Stokes shift of 47 nm

of the PL and PLE spectra indicates a relatively weak self-
absorption in the glass, which facilitates the transport of scin-

tillation light.
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Fig. 3. PL and PLE spectra of the Ce>*-doped Li glass.
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Fig. 4. X-ray excited luminescence (XEL) emission spectra of Ce>*-
doped Li glass and BGO crystal, as well as the photon detection efficiency
curve of SiPM.
The light yield of scintillators is converted by the photon
detection efficiencies (PDE) of SiPM and the XEL emission

[37] The x-ray excitation emission

spectrum of the scintillator.
(XEL) spectra of the Ce*-doped Li glass and a commercial
BGO standard sample with the same size of 5 x 5 x 5 mm? are
shown in Fig. 4. The Ce**-doped Li glass exhibits broad emis-
sion in the range of 350-500 nm under x-ray excitation. The
emission peak is located at about 390 nm, and the XEL spec-
trum of Ce3*-doped Li glass is very similar to that of GS20
glass.!!!] The emission peak of the BGO scintillator is located
at about 470 nm. It is important to select a photodetector that
can be adapted to the glass scintillator for light collection. The
spectral response of SiPM is from 270-900 nm and the peak-
sensitive wavelength is 450 nm. The photon detection effi-
ciency curve (data from the Hamamatsu product brochure) is
shown as a red dotted line in Fig. 4. The formula for calculat-

ing the light yield is as follows: 37!

Mg x 1000 keV

Light_Yield= ———
'€ 1© S x eppe X E keV’

ey

where Mg is the channel number of the full-energy peaks, S is
the single photoelectron channel number, €ppg is the weighted
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photon detection efficiency (PDE) of the SiPM and E is the en-
ergy of the y-ray source. The unit of light yield is photons per
MeYV, indicating the number of photons that can be produced
when 1 MeV gamma-ray is absorbed by the scintillator.

3.2. Gamma-ray measurements

The commercial GS20 standard sample and BGO crystal
were used to compare the light yield of Ce3*-doped Li glass.
These three scintillators were coupled to the same SiPM for
measurements with a 1>’Cs gamma-ray source. The gamma-
ray spectra of Ce>-doped Li glass, GS20 glass and BGO crys-
tal are shown in Fig. 5. The full energy peak of the high-
Ce3*-doped Li glass is not prominent when compared to the
Compton plateau due to the low density (2.47 g/cm?) and
small size, but the complete full peaks can be observed. The
channel numbers were obtained by Gaussian fitting of the full-
energy peaks for 137Cs at 662 keV. By fitting the full energy
peaks, the energy resolution (AE /E) of BGO crystals is about
10.0%, while that of Ce3*-doped Li glass is about 14.5%. The
channel numbers of the full-energy peak for the Ce>*-doped
Li glass and the BGO crystal are 35430 and 68670, respec-
tively. Therefore, the light yield of the BGO crystal is about
8843 ph/MeV, and the light yield of the Ce3*-doped Li glass
is about 4770 ph/MeV. The light yield of the Ce3*-doped Li
glass is equivalent to about 54% of the BGO crystal.

100 Cs-137 gamma ray source
; \ — Ce**—doped Li glass
— GS20 glass
107 1h- BGO crystal
8
=
=t
M j0-2f
1073
I .

0. 20 40 60 80 100 120 140
ADC (10% Channel)

Fig. 5. Gamma-ray spectra of Ce3*-doped Li glass, GS20 glass and BGO
crystal for '37Cs source.

Due to the low density (2.5 g/cm®) and small thickness
(only 1 mm) of the GS20 glass sample, the full-energy peak
is unclear. By Gaussian fitting of the full-energy peak on
a logarithmic scale, the energy resolution is about 26.0%,
with the center channel number of the full-energy peak at
20853. Therefore, the light yield of the GS20 glass sam-
ple is about 2807 ph/MeV. The measured light yield of the
GS20 glass sample was smaller than the reported value of
4000 ph/MeV, 34! possibly because the thickness is too small
and there are drawbacks inside the tested sample. The light
yield of the Ce3*-doped Li glass is equivalent to about 170%

of the tested GS20 glass sample and about 119% of the re-
ported GS20 glass. The measurement uncertainty of the light
yield mainly comes from the accuracy of the instrument as
well as the measurement. After several measurements, the un-
certainty of the light yield is found to be around 5%.

3.3. Neutron measurements

Since °Li has a high thermal neutron capture cross-
section (~ 960 barns), the Ce*>*-doped Li glass has good ther-
mal neutron detection capability. The neutron response of the
Ce’*-doped Li glass and GS20 glass sample were compared
under an Am-Be neutron source. Neutrons were moderated
to thermal neutrons by an 8 cm thick layer of paraffin in front
of the Am-Be source with an activity of 0.51 MBq. To shield
the high-energy gamma rays generated by the Am—Be neutron
source, a 5 cm thick lead brick was placed behind the modera-
tor. A fast PMT (XP2020 PMT) is used to measure the decay
time of the Ce3*-doped Li glass. The neutron-averaged wave-
form was obtained by 800 pulses, as shown in Fig. 6.
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Fig. 6. Average pulse waveform of Ce>*-doped Li glass.

The decay curves were fitted with a double exponential
function. The fitting function is expressed as

X X
y=Ajexp <t> +Azexp <t> +Yo- 2
1 2

Based on Eq. (2), the scintillation decay time is divided into
two main components; a fast component and a slow compo-
nent. The fast component decay time is about 58 ns (57.86%)
and the slow component decay time is about 415 ns (42.14%).

The neutron spectra of the Ce>*-doped Li glass and GS20
glass sample under the Am—Be neutron source are shown in
Fig. 7. Two peaks corresponding to thermal neutrons are
clearly observed. The Gaussian fitting of the thermal neutron
peaks of the Ce**-doped Li glass and the GS20 glass sam-
ple indicated channel numbers 79200 and 54040, respectively.
The relative width (FWHM/mean) of the thermal neutron peak
for the Ce?*-doped Li glass is about 10.5%, which is better
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than the 24.0% of the GS20 sample. It is worth noting that
natural lithium with ®Li enrichment of 7.5% is used in this
work, which means the neutron detection efficiency will be
greatly enhanced if 95% enriched SLi is used as that of the
GS20 glass sample.

2.0 ] Ce®t—doped Li glass
I GS20 glass
i Ce®*—doped Li glass global fit
1.5H GS20 glass global fit
" i Am—Be neutron source
Q
2 L
< 1.0 0 b
SEE Ill
L
050 I *
H
ot 1 PR I i s |
0 20 40 60 80 100 120 140

ADC (10% Channel)

Fig. 7. Energy spectra for Ce>*-doped Li glass and the GS20 glass sam-
ple under Am—Be neutron source.

The neutron light yield of Ce*-doped Li glass is about
7058 ph/neutron, and the neutron light yield of the GS20 glass
sample is about 4816 ph/neutron. The measured light yield
of the GS20 glass sample was smaller than the reported value
of 6000 ph/neutron.3*! The neutron light yield of Ce3*-doped
Li glass is equivalent to about 147% of the tested GS20 glass
sample and about 118% of the reported GS20 glass. In ad-
dition, the gamma light yield of the Ce>*-doped Li glass is
4770 ph/MeV, which is higher than that of 4000 ph/MeV for
the GS20 glass sample. (33

In the glass matrix, high-energy gamma rays or charged
particles induce ionization within the scintillator material. The
energy of the liberated electrons is transferred to activator ions
(e.g., Ce?t), which will excite their valence electrons to higher
energy states. Subsequent radiative transitions of these elec-
trons back to the ground state result in photon emission at
characteristic wavelengths. For the Ce3*-doped Li glass, the
excitation can migrate to Ce>* ions and render recombination
of the Ce3" ions, resulting in further light emission. Thus, en-
hancing energy transfer from electron—hole excitation to Ce3*
ions is the key issue to increasing light yield. From the per-
spective of neutron capture, a higher content of °Li is pre-
ferred to increase the neutron reaction possibility. However,
an excessive content of Li™ will increase the difficulty of con-
verting Ce** ions to Ce>" ions, and a high content of Li* will
render the existence of non-bridging oxygen energy trapping

38.39] Therefore, the concentration of Li and Ce in the

centers. !
glass matrix must be carefully balanced during melting. A
‘Hp/N,’ mixed gas is used to create a low oxygen environment
to ensure that most of the scintillating ions in the glass ma-

trix exist as Ce3T. In addition, Al>O3 is added to the Li glass

melting process to reduce the concentration of non-bridging
oxygen and decrease the melting temperature, which is bene-
ficial for shaping the Li glass. After melting and shaping, the
glass is transferred to an annealing furnace to eliminate inter-
nal stress. Using the above mentioned methods, the light yield
of Ce3*-doped Li glass can be effectively improved.

When the neutrons are captured by the scintillator, the
Li(n, t)or reaction produces high-energy o and tritium par-
ticles. These high-energy particles interact with atoms or
molecules in the scintillator to produce quenching effects, re-
sulting in varying degrees of energy loss from the particles. "]
The quenching factor (g) represents the ratio of the detected
energy relative to the deposited energy, the larger g indicates
a smaller energy loss of the incident particle. The g is defined

as*l

Eeq. : 3)
Ex+0

q:

where Eq. is the measured equivalent electron-volt energy, £y
is the incident neutron energy and Q is the Q-value of the re-
action. The Ey is negligible for thermal neutrons and the Q-
value is 4.78 MeV. The neutron energy spectra were calibrated
by gamma equivalent energy to obtain the neutron energy cor-
responding to the thermal neutron peaks. For Ce’*-doped Li
glass and the GS20 glass sample, the E¢,. was calculated to be
1.48 MeV and 1.71 MeV, respectively. The resulting quench-
ing factors of the Ce>*-doped Li glass and the GS20 sample
are 0.31 and 0.36, respectively, for the 6Li(n, t)a reaction. The
quenching factor (g) of the Ce3*-doped Li glass is slightly
lower than that of the GS20 glass sample.

For the Ce*-doped Li glass and the GS20 glass sample,
the pulse shapes of neutrons and gamma rays are similar, mak-
ing it difficult to discriminate using the pulse shape discrimi-
nation method. However, conventional pulse height analysis
or pulse integration methods are used because the neutron sig-
nals are similar and much larger, forming a neutron peak on
the high-energy side, while the gamma rays are mainly dis-
tributed on the low energy side due to the low density of the
Li glass. The ratio of gamma rays that are located within
the neutron peak can be used to represent the neutron/y dis-
crimination performance. The gamma-ray spectrum can be
deduced by fitting the energy spectrum without the neutron
peak, and the components of gamma rays within the neutron
peak can be calculated. Therefore, by fitting the spectrum of
the neutron peak and the gamma ray background, the quanti-
tative evaluation of the gamma-ray suppression capabilities of
Ce3*-doped Li glass and the GS20 glass sample is acquired.
Comparing the neutron energy spectra of the two glass scintil-
lators reveals differences in the proportion of gamma rays at
the neutron peaks, which can lead to an increased misclassi-
fication rate for neutrons. By performing Gaussian fitting of
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the thermal neutron peaks and employing a quadratic polyno-
mial to deduce the gamma ray background, the percentage of
gamma rays within the range of three times the standard de-
viation (sigma) is obtained. For the thermal neutron peak, the
percentage of gamma rays in Ce*-doped Li glass is approxi-
mately 13.8%, while in the GS20 glass sample the percentage
of gamma rays is approximately 24.1%. The Ce**-doped Li
glass has a lower misclassification rate for neutrons than the
GS20 glass sample, indicating better neutron/y discrimination
performance.

As shown in Table 1, the physical and scintillation charac-
teristics of Ce3*-doped Li glass were compared with those of
commercial GS20 glass and other types of Li glass. The scin-
tillation decay times of the Ce3*-doped Li glass were mea-
sured as 58 ns (fast component) and 415 ns (slow compo-
nent). The fast component originates from the radiative re-
combination of Ce>* ions acting as activators in the scintilla-
tor. Specifically, the 5d — 4f de-excitation transition of Ce3*

dominates the fast decay process.[*3 This is attributed to the
electric dipole-allowed nature of the 4f — 5d excitation tran-
sition in Ce3*, which typically exhibits broadband emission
and a short decay time.[*¥ In contrast, the slow component is
likely associated with spontaneous emission processes involv-
ing transitions from higher-energy excited states to the final
ground state.*>] Compared to the GS20 glass samples, Ce3*-
doped Li glass exhibits longer light attenuation components,
likely attributed to the higher Ce** concentration. In addition,
the Ce*-doped Li glass and the GS20 glass scintillator have
low densities, which can effectively reduce sensitivity to y-
rays, benefiting neutron detection and achieving good neutron
and gamma discrimination. Furthermore, the Ce3*-doped Li
glass exhibits a higher light yield for both gamma and neu-
tron when compared to the GS20 glass sample. Therefore, it
can be expected that the Ce*-doped Li glass can be a viable
substitute for the GS20 glass scintillator, offering a potential
alternative to *He gas.

Table 1. The key properties of Ce>*-doped Li glass, GS20 glass and other types of Li glass.

Scintillator p (g/cm®)  Light yield (ph/MeV)  Energy resolution (662 keV)  Light yield (neutron) ~ Decay time (ns)
Li glass®) 2.9 ~ 1600 31% N/A 40, 2290
GS20 2.5 ~ 4000 N/A ~ 6000 18, 57, 98%
GS20 sample in this work 2.5 ~ 2807 26.0% ~ 4861 49, 336
Ce’*-doped Li glass in this work 247 ~ 4770 14.5% ~ 7058 58,415

YRef. [42], b)Ref. [33], )Ref. [34], d)data obtained from Saint-Gobain product brochure.

4. Conclusion

In summary, the high Ce3*-doped Li glasses were pre-
pared using the high-temperature melting method, and the
photoluminescence and scintillation properties were evalu-
ated. Under UV and x-ray irradiation, emission peaks were
observed at about 400 nm and 390 nm, which is due to the
5d—4f transition of Ce3* ions. The pulse integration spec-
trum under '¥’Cs y-ray radiation exhibited a high light yield
of 4770 ph/MeV and an energy resolution of 14.5% @662 keV.
In addition, the neutron light yield of the Ce3*-doped Li glass
is about 7058 ph/neutron and the relative width of the thermal
neutron peak is about 10.5% under Am—Be neutron source ir-
radiation. The neutron yield of the Ce3*-doped Li glass was
found to be about 1.18 times that of commercial GS20 glass,
and the number of gamma rays that might be wrongly iden-
tified as neutrons is about 13.8%. This is much better than
the value of 24.1% for the GS20 glass sample, which indi-
cates much better neutron/y identification performance was
achieved. The quenching factor (g) of the Ce>*-doped Li glass
is 0.31 for the neutron reaction, which is slightly lower than the
0.36 for the GS20 glass sample. In the future, the structure of
the glass material and the relationship between structure and
luminescence will be studied in detail. The formulation and
process will continue to be optimized to improve the quench-

ing factor of Li glass and further increase the content of 6Li
to improve the neutron detection efficiency. The high Ce3*-
doped Li glass will be a low-cost and high-efficiency neutron
scintillator, which is favorable for applications in large-area
neutron imaging detectors.
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