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1 Whatis IARP YPG

IARP Young Professionals Group (YPG) is a
national network of “Young Researchers” in the field of
radiation protection (RP) and its allied fields. The TARP
YPG works as a part of Indian Association of Radiation
Protection (IARP). Its primary goal is to build
communications through discussions and collaborations
among young professionals working in different institutes in
India.

2 Story behind the plantation of the seed of IARP
YPG

The genesis of building this network occurred when we participated in
Asian and Oceanic Congress for Radiation Protection (AOCRP6) held during
February 07-11, 2023 at Nehru Centre, Worli, Mumbai, India. We came across the
a forum of “IRPA YGN” which is an international network of “Young Professionals”
across the field of Radiation Protection. On the very last day of the AOCRP6
conference, young professionals from 5 countries (Japan, Korea, China, India and
Philippines) presented their views on “National and International networking” and discussed
few challenges in the domain of radiological protection (RP). During this process, we also felt
the need of building our network so that we can work in a collaborative manner and enrich our
knowledge as well as share our expertise. In this era of social media, as we continue to embrace
the unfathomed opportunities of communication platforms (be it Google Meet, Microsoft
Teams, etc.), geography is no longer a barrier. And thus, the IARP YPG platform was born on
March, 2023. We have built a Microsoft Teams platform for this purpose and so far, we have
22 YPG members from different institutes in India.

3 Aims and Objectives of IAPR YPG

Following are the core objectives of [ARP YPG forum:

e To make young researchers aware of the recent developments in the field of
Radiation Protection.
e (Gain knowledge via study sessions.



e To build a discussion group by sharing expertise in different scientific domains.

e Acquire guidance from senior professionals in the field of Radiation Protection.

e Improve communication skills via group discussions and presentations of work
to a larger audience.

4 Events and Highlights

Since March 2023, we conducted 3 lecture series delivered by the YPG members and a
brief description of the topics is described below.

4.1 Respiratory deposition models for dosimetric purposes

Ms. Riya Dey delivered a presentation on different respiratory deposition models,
mainly ICRP 66 and ICRP 130 Human Respiratory Tract Models (HRTM) that are used widely
for dosimetric purposes. The presentation addressed why we need a separate dosimetric model
for respiratory tract and what the major parameters (both anatomical and physiological) are
that govern the deposition in respiratory region. These models assume simplified cylindrical
geometry of respiratory tract segmented into different compartments. The presentation also
explained the theoretical and semi-empirical formula that are used to predict the effects of
breathing behaviour and airway size on the deposition of particles in discrete anatomical
regions of the lungs, i.e. in the extrathoracic (ET1 and ET2), trachea, bronchial (BB),
bronchiolar (bb), and alveolar-interstitial (Al) airways, of various subjects. The aerosol
deposition due to combined effects of gravitational settling, inertial impaction and Brownian
diffusion were discussed.

Finally, the LUDEP and KDEP codes were explained. Lung Dose Evaluation Program
(LUDEP) is a commercial software implementation of the ICRP model. It allows the user to
calculate doses and dose rates to regions of the respiratory tract and to other body organs from
intakes of radionuclides, using ICRP 66 model of the human respiratory tract. KDEP code was
developed by John Klumpp & Luiz Bertelli in 2017 and it is an open-source implementation
of LUDEP. It is able to reproduce the respiratory tract deposition tables generated by LUDEP
and published in ICRP Publication 66 and ICRP Publication 130. One example of KDEP code
output was discussed where the variation of aerosol deposition fraction with aerosol sizes in
different respiratory region was plotted for a condition when an adult male is in sitting position
and breathing normally. For aerosols with an AMAD (Activity Median Aerodynamic Diameter)
below approximately 0.3 um, deposition in the respiratory tract is found to be dominated by
thermodynamic mechanisms (i.e. diffusion); as a result, deposition fractions are mainly
dependent on the AMTD (Activity Median Thermodynamic Diameter). For aerosols with an
AMAD above approximately 0.3 um, deposition in the respiratory tract is dominated by
impaction and gravitational settling, and so deposition fractions are mainly dependent on the
AMAD.



The presentation also highlighted the limitations of the above semi-empirical models.
The talk ended with a note on the recent research domains and future scope of respiration
deposition models based on computational fluid particle dynamics (CFPD) simulations.

4.2 Application of CFD aerosol coupled tools in radiation protection

Shri. Mayank delivered a presentation on application of Computational Fluid Dynamics
(CFD) and Aerosol transport coupled tools in radiation protection. The OpenFOAM and
Aerosolved Codes were explained. OpenFOAM is a free, open source CFD software package
which is written in C++ language. This framework consists of enormous groups of libraries for
different mathematical and numerical physical model. The discretization of flow governing
equations is based on Finite Volume Method (FVM). It is supplied with pre and post processing
environments. AeroSolved code utilizes the OpenFOAM library for the fluid flow simulation
and in addition to it, it can perform the simulation of multispecies evolving aerosols.
AeroSolved was developed to study aerosol dynamics starting from the aerosol generation
through its evolution, transport and deposition. The implemented aerosol physics is applicable
to a wide range of practical applications, including the development of aerosol generators,
inhalation devices, deposition in different industrial pipes etc. A brief overview of the aerosol
deposition models and the possible application in radiation protection were highlighted in the
presentation.

4.3 Radiation environments at low earth orbit: Study of cosmic rays for
radiation protection of astronauts

Shri Sandipan Dawn delivered a comprehensive presentation addressing the impact of
cosmic rays on spacecraft and astronauts in low Earth orbit (LEO). The challenges posed by
cosmic rays in LEO, the region situated approximately 160 to 2,000 kilometres above Earth's
surface, are significant for space exploration and satellite technology. Cosmic rays in this area
consist of ions ranging from protons to iron, accompanied by electrons and photons. These
high-energy particles, predominantly originating from beyond our solar system, have the
potential to penetrate spacecraft, causing disruptions to electronic systems and posing a risk to
sensitive components. It's noteworthy that solar cosmic rays also hold significance in terms of
radiation safety during extravehicular activities.

The effects of cosmic rays in LEO are diverse, encompassing single-event upsets in
electronic devices and the gradual degradation of solar panels and materials over the long term.
The ionizing nature of cosmic rays presents a dual threat, impacting both human health during
extended space missions and the reliability of satellite operations. Consequently, spacecraft
designers and engineers must employ robust shielding and mitigation strategies to protect
against these energetic particles. A profound understanding of the intricacies of cosmic ray
interactions in LEO is paramount to fortifying the resilience of space-based technologies and
ensuring the success of future space missions.

In the context of studying cosmic ray effects in LEO, Monte Carlo simulations emerge
as a highly effective methodology. The presentation also elucidated on various Monte Carlo



codes and their methodologies employed for evaluating cosmic ray effects in this specific space
environment. Notably, solar weather plays a crucial role, as galactic cosmic ray doses to
astronauts can reach up to 1 mSv/day based on prevailing conditions. Furthermore, a single
solar event has the potential to impart doses of up to 67 mSv, underscoring the importance of
understanding and addressing these radiation challenges in space exploration and satellite
technology.

5 Few highlights of the MS team platform of IARP YPG

An MS TEAM Platform has been created to unite the young professionals belonging to
IARP YPG. There are several channels, each for a specific purpose. A glimpse of the same is
mentioned below:

e General: For general discussions, sharing ideas.

e About this group: Overview of the IARP YPG, rules and regulations.

e Ask a question: If anyone has any doubt regarding any topic or presentation,
use this channel. One can tag a specific person using @name of the person or
the query can be put up for @everyone.

e Make a suggestion: If you have suggestions regarding group activities, topic
of study session and monthly presentation, please post them on this channel.

e Monthly assignment questions: You can view monthly assignments here. If
you have doubts regarding the assignment, you can post your query on ‘Ask a
question’ channel.

e Monthly assignment solutions: Post your assignment solutions here on this
channel.

e Topics you want to seek help: In this channel, write the topics/problems where
you seek guidance.

e Program schedule: Date and topic of presentation, name of the presenter along
with monthly assignment submission date will be declared here.

e Published journal: Share the reference of your published journal mentioning
name of authors, title, journal name, page number, year.

e Reading list: If you love reading, you can share your reading lists. The reading
list can include scientific journals, story books, or publications of TAEA, IARP,
AERB, ICRU, ICRP, GSR etc.

6 Key Contacts: Membership to IARP YPG

Membership of ITARP YPG is open to all young professionals (age limit below 35 years)
from different institutes in India who are involved in different research activities related to
radiation protection (RP). If anyone is interested to join as a part of IARP YPG, requests can
be sent to the mail ypg.iarp@gmail.com with the following details: (1) name and affiliation of
the participant, (2) name and address of the institute, (3) contact details.
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