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Our Manufacturing Facility
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Our scintillation crystal material factory is located in Beijing, and it operates in a 25,000 square feet facility dedicated solely to the

manufacture of scintillation materials. Residing within the factory is a Class -10,000 manufacturing area and Class -1000 clean room for
special handling processes.

Our company holds a position on the leading edge of scintillation crystal technology, we are proud of our tradition of excellence in the
manufacturing and marketing of our products, such as Csl, Csl(Na), Csl(Tl) and Nal(Tl). We have also engaged in R&D for more
advanced applications of scintillators including CdWOs4, ceramics and plastics. With its broad product range and expertise in the industry,
our company has been successfully in establishing the domestic markets and our products have been well received in the U.S., Europe,
Japan, and Southeast Asia countries.
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Facilities including localized class-100 25,0007 ft. ” i $ Our state-of-the-art
manufacturing area, plus class-10,000 cleaning | 7 | L e facility in Langfang,
room for critical processes ¢ | o i . | .l ; B | Hebei, China

Our Manufacturing Facility and Production Processes
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Cesium lodine
Csl(Na), Csl(TI), and Pure Csl

Cesium iodine is often used as a scintillation crystal. Depending on the type of dopant used, other
scintillation materials can be achieved: Csl(Na), Csl(Tl). Each has its own characteristics. Light output of
other scintillators is determined relative to that of Nal(Tl), which is said to have a light output of 100%.
The light output of Csl(Tl) is 47% that of Nal(Tl), whereas the luminescence efficiency of Csl(Na) is
similar to that of Nal(Tl).

The dependence of Csl(Na) on temperature is not very significant, giving it an advantage in high
temperature and outer space environments. However, the luminescence decreases quickly in low energy
(less than 20 KeV) and hygroscopicity is stronger than that of CsI(TI).

Pure Csl crystal is much less hygroscopic than Csl(Tl). Its emission consists of the fast intrinsic
luminescence (10ns). The light output of pure Csl is 4-6%, but the great advantage of this crystal is its
fast timing characteristics.
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Scintillation Crystal Physical Properties
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Nal (TI) 100 250 415 1.85 3.67 Yes 2
Csl (T1) 45 1000 550 1.79 4.51 Slightly 2
Csl (Na) 85 630 420 1.84 4.51 Yes 2
Csl 4-6 16 315 1.95 4.51 Slightly 2
BGO 20 300 480 2.15 713 No 5
Cdwo, 30-50 14000 475 2.2-2.3 7.9 No 4-4.5
LYSO 75 41 420 1.81 7.1 No 5.8
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Plastic Scintillator consists of a solid solution of organic scintillating molecules in a polymerized solvent. It is soluble in aromatic solvents.

They are unaffected by dampness, acids, lower alcohols, silicone grease or fluids.

The scintillation emission of typical plastic scintillators have maximum around 400 nm. They are characterized by a relatively large light
output and a short decay time. Plastic Scintillators are often high performance, easy handling and at a relatively low cost.

Physical Properties
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Plastic scintillators have become
an extremely useful form of
organic scintillator, they are now
commercially available in a wide
selection of different shapes as
rods, cubes or sheets.




CdWO, Scintillator

Cadmium Tungstate (CdWO04 or CWO) is characterized by high density and a relatively large light yield, yet decay time is extremely low.
Further, the afterglow of CdWOs, when subjected to X-Ray irradiation, is very low typically less than 01. after 3 ms. and demonstrates very
good radiation resistance. All these features are significant and make CdWOs a primary scintillation crystal for CT scanners. CdWOs is
the most widely used scintillator for computer tomography as well.

CdWO, Properties
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Fluorescent Screen For X-ray Detection
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Fluorescent Screen

h

K@E%Eﬁ@ﬁﬁ%ﬁlﬁﬂ@ﬁim ,

Eﬁ%ﬁ%ﬂCCDﬁﬁﬁﬁi , B8
ﬂﬁiﬂéﬁﬁfﬁlﬁ%%\ RS
FUNREET - =

R & T HER) ,
. Tk ﬂﬁﬁ%ﬁﬁb\%%{%’éﬂ

iz R,

Ceramic scintillator uses and trends are presented in light of issues related to their uses in advanced medical and industrial X-ray
detectors for CT imaging applications. Transparent ceramics offer an alternative to single crystals for scintillator applications such as
gamma ray spectroscopy and radiography.

Direct conversion utilizes a selenium photo-conductor. Indirect conversion utilizes a Csl: Tl or Gd2028S:Tb scintillator in conjunction with a

silicon TFT.

Each system has certain advantages that should be considered. Indirect systems using Gd202S:Tb have the advantage of heightened

stability, improved safety, lower cost and minimized environmental impact.

Physical Property

Parameter Value
Phosphor EE"‘H:;;’%F; ;tk SR Tme Phosphor Gd202S:Th
Bfn it i [a.u.] SRR E] - -
Lus] Emission Efficiency 16.0
Gd,0,S:Tb 540 1100 298.1 Emission Colour Green
Gd,0,S:Tb, Dy 540 1200 / Emission Peak (nm) 545
Gd,0,S:Pr 512 5000 4.53 Effective Atomic # 59.5
Gd,0,S:Pr,Ce 512 5200 2.357 Absorption Edge (kv) 50.22
Gd,0,S:Eu 627 2800 / Specific Gravity 7.3
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Scintillation Arrays
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We design and develop high-resolution and highly sensitive scintillation crystal
detector arrays to achieve excellent image quality. The challenge is to develop
a finely pixilated scintillation crystal array with high detection efficiency. We
couple scintillation arrays to photodiodes at customer’s request.

With our customers in mind, we offer a variety of packaging options, such as
titanium for added strength, multi-dimensional arrays and flexible plastic shapes.

We can package our crystals to meet your needs.
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Applications
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The first use of a scintillator dates back to an experiment in 1903. Now scintillator couple
to detectors are used in a broad spectrum of applications, including fundamental research
in particle and nuclear physics, oil exploration, field spectrometry, container and baggage
scanning, bio-physics, aerospace physics, industrial gauging, and medical diagnostics

and imaging.
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Serving diverse markets and industries is what has made our
Beijing Hamamatsu scintillation crystals and arrays a leader in
the industry. From nuclear medicine to research, we not only
satisfy our customers but also help them remain industry leaders.
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Our Commitment to Quallty
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Our employees are committed to customer service and quality. Every one of our employees undertakes rigorous and continuous training
on quality standards from the day they start with the company.
We are committed to delivering superior products and we

» To meet customers’ requirements constantly.

= To remain vigilant in monitoring the quality system so that the latest techniques and trends in quality management are implemented.
« To provide the highest-quality optonics products available on the market in a consistent manner.

Our Quality Standards and Management

GB/T19001-1SO9001 = YY/T0287-1SO13485

We continue to maintain and improve the quality management system established in accordance with Standards GB/T19001-ISO9001 and
YY/T0287-1SO13485.
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Part of the challenge with regard to quality improvement is to recognize that the program goes beyond a series of standards and requires
willingness to implement new management concepts that impact how the company is run. At BHP, quality measures are used as a force
that drives new, improved product design and better planning. The quality of our products also impacts the enthusiasm of our work force;
the highest reward for the employees is to realize they are part of the winning team across the industry.
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