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Editorial
Radiation detector systems are instruments that can identify the

presence of radiation in the environment, on the surface and within
people. Arguably, no single device can detect all kinds of radiation and
no one device is useful in all situations. Understanding of the
principles of radiation detection and the characteristics of the
commonly encountered detection devices is essential in nuclear
medicine imaging. All radiation detector systems share the
characteristic that the radiation incident on the transducer produces
ionization effects that are not directly observable.

The ideal radiation detector system achieves high quantum
detection efficiency by effectively absorbing the radiation of interest.
As a US National Institute of Health (NIH-T32) Research Fellow at
Massachusetts General Hospital and Harvard Medical School, I had
the opportunity to be a member of the Center for Advanced Medical
Imaging Sciences now called the Gordon Center for Medical Imaging.
During my training, I worked in radiation physics, physics and
instrumentation in nuclear medicine [1].

Currently, the Gordon Center for Medical Imaging is developing
advances radiation detector systems for nuclear medicine,
intraoperative imaging probes, and computed tomography
applications to rigorously study and address some of the fundamental
obstacles on high-performance imaging systems [2]. Recent works of
the Center include but are not limited to the design of novel and cost-
effective platforms to fabricate radiation detectors using laser
processed scintillators [3]. Through the use of laser-induced optical
barriers technology, the Gordon Center is investigating new designs of
scintillator detectors for PET, SPECT, and CT imaging modalities that
were not possible before. The laser-induced optical barriers method
consists of focusing a pulsed laser beam inside the scintillator bulk. An
optimized pulse with respect to the wavelength, pulse energy, duration,
refractive index of the crystal, etc.… can locally alter the crystal
structure thus creating an optical barrier that has different index of
refraction with respect to its immediate surrounding media [2]. These
optical barriers can be used as a surrogate to mechanically pixelate
arrays and can bestow high spatial resolution while sustaining the
sensitivity in a high-throughput and cost-effective mode.

In early 2016, Sabet et al. [3] published an article that corroborates
the feasibility of a new method for fabrication of high spatial resolution
CsI:T1 scintillation detectors for SPECT. In 2012, Dr. Majewski [4]
gave a remarkable comprehensive lecture at Fermilab on medical
applications of radiation detectors. His presentation illustrates how the
advances in detector systems can play a major role in the development
and future of nuclear medicine, experimental nuclear and high energy
physics.

Seco, et al. [5] also published an important article review on the
characteristics of radiation detectors for dosimetry and imaging. The
article focused on describing the range of technologies used for
detecting ionizing radiation in the medical field. It is worth noting that
the advances in imaging and therapy will both be driven by advances
in detector technology which will pave the way for new types of
measurement and improvements in imaging to ensure the safety of
staff and patients. Other important recent advances in radiator
detector systems are developed in the group of Prof. Levin at Stanford
University [6-10]. Levin’ group is focused on studying detector systems
such as: High-Band Gap Semiconductor Crystal, Cadmium Zinc
Telluride [6,7] New Scintillation Light Detection Concepts for PET
[8,9] Photo-Detectors for Time of Flight Positron Emission
Tomography (ToF-PET) [10].

As in any letter to the editor of this type, many significant and
model efforts have not been mentioned. To those whose excellent work
has not been mentioned, I have a profound respect for the work that
has already been done on the subject matter. I would also like to
encourage you to submit any findings to the Journal of Nuclear
Medicine and Radiation Therapy. To those who are inspecting new
incursion into the field of nuclear medicine and radiation therapy, I
invigorate you to join a body of scientists who like to push their
intuition and themselves to the boundaries.

Finally, I thank the Editorial office of the Journal of Nuclear
Medicine and Radiation Therapy for inviting me to write this editorial
article.
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