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Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in>

M Gmai

A.S.D. Government Degree College for Women (Autonomous), Kakinada, Andhra Pradesh -

Proposal for Two - Day National Level Seminar - Submitted.
4 messages

Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in> Wed, Feb 16, 2022 at 10:42 AM
To: arsharma@barc.gov.in

Respected Madam,

Greetings from Sarma.

As per your instructions, | submitted our proposal to the BARC team, Visakhapatnam for conduct of the Two - Day National Level
Seminar. In response to our mail, the team informed us that they forwarded our proposal to the concerned authority and were
awaiting their approval. In this regard, | humbly request you to kindly approve our proposal at the earliest.

The tentative schedule for the proposed seminar is during the first/ second week of March, 2022.

Title of the seminar: " Nuclear Science in Medicine and Environment".

Number of resource persons: 06.

Thank you.

With regards.

V. Mallikarjuna Sarma

Lecturer in Chemistry

A.S.D. Government Degree College for Women (Autonomous)

Kakinada - 533002.

Andhra Pradesh.

Mobile: 8341546804, 9676822550.

DrArchana Sharma <arsharma@barc.gov.in> Thu, Feb 17, 2022 at 11:17 AM
Reply-To: arsharma@barc.gov.in
To: Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in>

Cc: suryam@barc.gov.in, surender@barc.gov.in, rishiv@barc.gov.in, "Dr. Rohit Shukla (ST. JAfed R[aA)" <rshukla@barc.gov.in>
Its fine from my side.

our colleagues will join as indicated earlier

[Quoted text hidden]

Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in> Thu, Feb 17, 2022 at 11:23 AM
To: arsharma@barc.gov.in

Thank You Madam.
[Quoted text hidden]

Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in> Thu, Feb 17, 2022 at 11:23 AM
To: suryam@barc.gov.in

[Quoted text hidden]



M Gmai

A.S.D.Government Degree College for Women (Autonomous), Kakinada - Proposal to

conduct a National Seminar/ Workshop in our college - submitted.
7 messages

Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in>

Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in> Sun, Jan 23, 2022 at 1:32 PM
To: arsharma@barc.gov.in

Respected Madam,

Greetings of the day. | am V. Mallikarjuna Sarma, Lecturer in Chemistry, A.S.D.Government Degree College for Women
(Autonomous), Kakinada, Andhra Pradesh.

Nuclear physics/ Nuclear Chemistry is an important subject to learn the concepts of nucleus, Nuclear Energy, Radio isotopes and
their applications and more. It finds a wide range of applications in the field of power generation, medical diagnostics and
therapeutics.

Hence there is a need to motivate and develop interest in the students towards learning this subject and also to create awareness
on the initiatives of central government institutions such as DAE, BARC etc.

In this context, we wish to conduct a National level programme on this topic in our college in association with BARC under
outreach programme. We propose to conduct this programme during the second week of February, 2022.

Herewith we submit our proposal for your kind perusal.

Our college website: https://www.asdgdcw.ac.in/

Thank you

With regards.

V. Mallikarjuna Sarma

Lecturer in Charge

Department of Chemistry

A.S.D.Government Degree College for Women (Autonomous)
Kakinada - 533002

Andhra Pradesh.

Mobile: 8341546804, 9676822550

DrArchana Sharma <arsharma@barc.gov.in> Mon, Jan 24, 2022 at 10:37 AM
Reply-To: arsharma@barc.gov.in
To: Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in>
Cc: "PA To Controller, BARC" <controff@barc.gov.in>
Dear Sir,
As part of Azadi ka Amrit Mahotsav, this seminar is welcome move. | complimnet you and your college authorities.

A few of our BARC officers from Vizag will join this and give their presentation to motivate students and share the work are

with best wishes for the success of your program;

Dr.Archana Sharma, FNAE,FIET,FIE;

0S, Group Director,

Beam Technology Development Group;
Bhabha Atomic Research Centre, Mumbai
Senior Professor, HBNI, Mumbai

Ph.©22-25593619/3660/3988

@r’

NEW INDIA@7S
HTATET &1 AYd qed


https://www.asdgdcw.ac.in/

[Quoted text hidden]

Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in> Sun, Jan 30, 2022 at 10:48 AM
To: arsharma@barc.gov.in

Madam,

Greetings of the day.

We have not yet received any confirmation message from Vizag team regarding the conduct of National Seminar.
[Quoted text hidden]

2 attachments
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arsharma@barc.gov.in <arsharma@barc.gov.in> Sun, Jan 30, 2022 at 8:19 PM

To: Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in>
please tell me how many speaker you need and on which date.

with flyer of your program to match the topic for the talk.

On 2022-01-30 10:48, Mallikarjuna Sharma V wrote:
Madam,
Greetings of the day.
We have not yet received any confirmation message from Vizag team
regarding the conduct of National Seminar.

On Mon, 24 Jan 2022, 10:37 DrArchana Sharma, <arsharma@barc.gov.in>
wrote:

Dear Sir,

As part of Azadi ka Amrit Mahotsav, this seminar is welcome move. |
complimnet you and your college authorities.

A few of our BARC officers from Vizag will join this and give their
presentation to motivate students and share the work are

with best wishes for the success of your program;
Dr.Archana Sharma,FNAE,FIET,FIE;

OS, Group Director,

Beam Technology Development Group;

Bhabha Atomic Research Centre, Mumbai
Senior Professor, HBNI, Mumbai
Ph.022-25593619/3660/3988

[Quoted text hidden]

DrArchana Sharma <arsharma@barc.gov.in> Tue, Feb 1, 2022 at 10:14 AM


https://mail.google.com/mail/u/1/?ui=2&ik=538fd0b5e5&view=att&th=17ea96b84cf80b4e&attid=0.1&disp=inline&realattid=17ea96a19424cff311&safe=1&zw
https://mail.google.com/mail/u/1/?ui=2&ik=538fd0b5e5&view=att&th=17ea96b84cf80b4e&attid=0.2&disp=inline&realattid&safe=1&zw
mailto:arsharma@barc.gov.in

Reply-To: arsharma@barc.gov.in
To: Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in>
Dear Sir,
Dr.Rohit Shukla: rshukla@barc.gov.in
and DR.Surya narayana : suryam@barc.gov.in
can be invited for this seminar.
what else you need from BARC.

regards-archana

[Quoted text hidden]

Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in> Tue, Feb 1, 2022 at 10:24 AM
To: arsharma@barc.gov.in

Respected Madam,

Received your email with profound gratitude.

We will contact the resource persons mentioned in your email and submit the updates.
Thank you.

With regards

[Quoted text hidden]
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Mallikarjuna Sharma V <mallikarjuna.v@asdgdcw.ac.in> Tue, Feb 15, 2022 at 10:31 AM
To: arsharma@barc.gov.in

Respected Madam,

Greetings from Sarma.

As per your instructions, | submitted our proposal to the BARC team, Visakhapatnam for conduct of the Two - Day National Level
Seminar. In response to our mail, the team informed us to forward our proposal to the concerned authority and await their approval.
In this regard, | humbly request you to kindly approve our proposal at the earliest.

The tentative schedule for the proposed seminar is during the first/ second week of March, 2022.

Title of the seminar: " Nuclear Science in Medicine and Environment".

Number of resource persons: 06.

Thank you.

With regards.

V. Mallikarjuna Sarma

Lecturer in Chemistry

A.S.D. Government Degree College for Women (Autonomous)

Kakinada - 533002.

Andhra Pradesh.

Mobile: 8341546804, 9676822550.

[Quoted text hidden]
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M Gmail VARANASI MALLIKARJUNA SARMA <v.mallikarjunasarma@gmail.com>

A.S.D. Government Degree College for Women (A), Kakinada - Invitation for Two - Day

National Seminar
2 messages

VARANASI MALLIKARJUNA SARMA <v.mallikarjunasarma@gmail.com> Sat, Mar 5, 2022 at 8:35 AM
To: rajender@iict.res.in
Cc: priya.sayala@gmail.com

Dear Sir,

Greetings of the Day.

Firstly, we are very much thankful to you for accepting our request to be a part of the programme.

We are going to conduct a National level Two - Day Seminar on "Nuclear Science in Health and Environment"
during 16 - 17, March 2022 in our college premises.

In this regard, We cordially invite you to the programme and enlighten the students and faculty in the research
area of your interest.

Kindly inform us the date of your arrival (16th or 17th March) so that we can make arrangements accordingly for
travel and accommodation.

Please find our seminar brochure in the attachment.

Thank You.

Warm Regards,

V. Mallikarjuna Sarma

Organizing Secretary of the seminar.

V. MALLIKARJUNA SARMA,

Lecturer in Chemistry

A.S.D. Government Degree College for Women (Autonomous)
Kakinada-533002,

East Godavari District(A.P)

V.MALLIKARJUNA SARMA,
51-10-6A,Puram Vari Street,
Jagannaickpur,
KAKINADA-533002.

Mobile: 9676822550
8341546804

ﬂ ASD College Seminar Brochure.pdf
2641K

RajenderReddy K. <rajender@iict.res.in> Sat, Mar 5, 2022 at 10:52 AM
To: v mallikarjunasarma <v.mallikarjunasarma@gmail.com>
Cc: priya sayala <priya.sayala@gmail.com>

Dear Dr. Sarma,

Thank you for the mail and | am happy to accept the invitation. | prefer to deliver the talk on 17th March, 2022. Pl book the travel
to reach Kakinada on the 17th morning and leave kakinada on 17th night, so that | can be back Hyderabad on 18th morning. For
me any mode of travel (bus or train) is OK.

With regards

Dr Rajender Reddy

CSIR-IICT

----- Original Message -----

From: v mallikarjunasarma <v.mallikarjunasarma@gmail.com>

To: RajenderReddy K. <rajender@iict.res.in>

Cc: priya sayala <priya.sayala@gmail.com>

Sent: Sat, 05 Mar 2022 08:35:17 +0530 (IST)

Subject: A.S.D. Government Degree College for Women (A), Kakinada - Invitation for Two - Day National Seminar

Dear Sir,


https://mail.google.com/mail/u/0/?ui=2&ik=2c30c3b725&view=att&th=17f5809e8a7f4a03&attid=0.1&disp=attd&realattid=f_l0d9j1xq0&safe=1&zw
mailto:v.mallikarjunasarma@gmail.com
mailto:rajender@iict.res.in
mailto:priya.sayala@gmail.com

Greetings of the Day.

Firstly, we are very much thankful to you for accepting our request to be a
part of the programme.

We are going to conduct a National level Two - Day Seminar on "Nuclear
Science in Health and Environment" during 16 - 17, March 2022 in our
college premises.

In this regard, We cordially invite you to the programme and enlighten the
students and faculty in the research area of your interest.

Kindly inform us the date of your arrival (16th or 17th March) so that we
can make arrangements accordingly for travel and accommodation.
Please find our seminar brochure in the attachment.

Thank You.

Warm Regards,

V. Mallikarjuna Sarma

Organizing Secretary of the seminar.

*WITH REGARDS V. MALLIKARJUNA SARMA, Lecturer in Chemistry*

*A.S.D. Government Degree College for Women
(Autonomous)Kakinada-533002,East Godavari District(A.P)V.MALLIKARJUNA
SARMA,51-10-6A,Puram Vari Street,Jagannaickpur,KAKINADA-533002.Mobile:
9676822550 8341546804*
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National Level Online Quiz on "Nuclear Science and its
Applications” on 13.03.2022.

Organized by Departments of Physics and Chemistry, A.S.D.Government College(A), Kakinada on the
Occasion of two day National Seminar on 16-17 March, 2022.
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National Level Online Quiz on "Nuclear Science and its Applications” on 13.03.2022.



8. Isotopes differin 1 point

Mark only one oval.

Number of protons
Number of neutrons
Number of electrons

Number of positrons

9. 18Ar40, 19K40 and 20Ca40 are 1 point
Mark only one oval.

Isotopes
Isotones
Isobars

Isodiapheres

10. The half - life of a radioactive nuclide is 1 point
Mark only one oval.

Directly proportional to the initial mass of the nuclide
Inversely proportional to the initial mass of the nuclide
Independent of the initial mass of the nuclide

Directly proportional to square root of the initial mass of the nuclide

11.  An alpha particle has the same composition as 1 point
Mark only one oval.

Hydrogen nucleus
Deuterium nucleus
Helium nucleus

Beryllium nucleus



12. PBradiation is 1 point

Mark only one oval.

transmutation of a neutron into a proton and electron. The electron is emitted.
transmutation of a neutron into a proton and electron. The proton is emitted.
transmutation of a proton into a neutron and electron. The electron is emitted.

transmutation of a proton into a neutron and electron. The proton is emitted.

13.  Which isotopic ratio is to be determined for calculation of age of ancient wooden 1 point
objects?

Mark only one oval.

Uranium - 235 to Uranium — 238
Nitrogen — 15 to Nitrogen — 14
Carbon — 14 to Carbon - 12

Oxygen — 17 to Oxygen — 16

14. When a radioactive nuclide emits one a particle and two 3 particles successively, 1 point
the change in the composition of the resulting daughter nuclide is

Mark only one oval.

Atomic number remains constant and mass number decreases by 4 units
Atomic number decreases by two units and mass number decreases by 4 units
Atomic number increases by two units and mass number remains constant

Atomic number increases by two units and mass number decreases by 4 units

15. A positron has a mass number of , a charge of , and a mass equal to that 1 point
of a(an)

Mark only one oval.

0, +1, proton
1, +2, proton
0, +1, electron

1, +2, electron



16. When 235U is bombarded with one neutron, fission occurs and the products are 1 point
three neutrons, 94Kr, and

Mark only one oval.

139Ba
141Ba
139Ce
139Xe

17. The half - life period of a radioactive element depends on 1 point
Mark only one oval.

Amount of the element
Temperature
Pressure

None of the above

18. The half-life period of a radioactive element is 14 hours. The fraction of the 1 point
radioactive element that disintegrates in 56 hours is

Mark only one oval.

0.125
0.25
0.0625
0.025

19. The radio isotope | — 131is used to 1 point
Mark only one oval.

Control nuclear reactors
Determine the age of fossils
Diagnose thyroid disorders

Trigger fusion reaction



20. Which of the following statements is true? 1 point
Mark only one oval.

a particles are positively charged, B and y particles carry no charge

a particles are positively charged, B particles are negatively charged and y particles carry no
charge

a particles are negatively charged, B particles are positively charged and y particles carry no
charge

Both a and B particles carry positive charge and y particles carry no charge

21.  Which of the following nuclides is the most stable? 1 point
Mark only one oval.

Fe - 56
Fe - 57
C-12
U-235

22. The atomic mass of thorium is 232 and its atomic number is 90. During the course 1 point
of its radioactive disintegration 6a and 43-particles are emitted. What is the atomic
mass and atomic number of the final atom respectively?

Mark only one oval.

208 and 82
206 and 82
204 and 82
210 and 82

23.  Which of the following is the man-made radioactive disintegration series? 1 point
Mark only one oval.

Thorium series
Neptunium series
Uranium series

Actinium series



24. Narora Nuclear Power Plant is situated in 1 point
Mark only one oval.

Andhra Pradesh
Madhya Pradesh
Uttar Pradesh

Bihar

25. 1 point

Given the reaction:
17 : :
BAl +3He o X +ln
When the equation is correctly balanced, the
nucleus represented by X is

Mark only one oval.

13A130
14Si30
15P30
16S30

26. Half-life for radioactive C14 is 5760 years. In how many years 200 mg of 1 point
C14 sample will be reduced to 25 mg

Mark only one oval.

17280 years
23040 years
11520 years
5760 years



27. The unit of absorbed dose of ionizing radiation equal to an energy of 100 ergs per 1 point
gram of irradiated material is called

Mark only one oval.

Rad
Sievert
Curie

Fermi

28. The symbol -1e0 is used for 1 point
Mark only one oval.

a particle
B particle
Positron

Neutron

29. Arrange in the increasing order of penetrating power 1 point
Mark only one oval.

Beta, gamma, alpha
Alpha, gamma, beta
Gamma, beta, alpha

Alpha, beta, gamma

30. A nuclide of the element plutonium 94 Pu 242. What is the number of neutrons in its 1 point
nucleus?

Mark only one oval.

242
336
148
94



31. Anelement X decays first by a positron emission and then two a particles are 1 point
emitted successively. If the product nucleus has atomic number 82 and mass
number 229, the atomic number and mass number of X are respectively

Mark only one oval.

93,273
94, 237
93, 238
92,273

32. Heavy water is used in nuclear reactor 1 point
Mark only one oval.

Transfer the heat from the reactor
Increases the speed of neutrons for the fission reaction
Reduces the speed of fast-moving neutrons

For cleaning purpose

33. Generally, a stable nucleus has 1 point
Mark only one oval.

Even number of protons and even number of neutrons
Even number of protons and odd number of neutrons
0dd number of protons and odd number of neutrons

Equal number of protons and neutrons

34. The average life period of a radioactive element is 1 point
Mark only one oval.

1.4411/2
14.411/2
0.144 t1/2
144 t1/2



35.  When 92U235 absorbs a neutron and disintegrates in to 54Xe139 and 38Sr94 and X, 1 point
then what will be the product X?

Mark only one oval.

a particle
B particle
2 neutrons

3 neutrons

36. In Andhra Pradesh, the BARC unit was established in 1 point
Mark only one oval.

Vijayawada
Visakhapatnam
Tirupati

Kurnool

37. BARC stands for 1 point
Mark only one oval.

Bhabha Aluminium Research centre
Bhabha Atomic Research Centre
Bhabha Aquatic Research Centre

Bhabha Apparel Research Centre
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A.S.D. GOVERNMENT DEGREE COLLEGE FOR WOMEN

An autonomous and NAAC “B” Grade institution

Jagannaickpur, Kakinada - 533002

DEPARTMENTS OF PHYSICS & CHEMISTRY
Two — Day National Seminar on
“Nuclear Science in Health and Environment”

In Association with BARC, Mumbai

16-17 March,2022

Venue: Seminar Hall, First Floor, Admin Block

Programme Schedule

Day / Date Session/ Time | Topic Resource Persons
Dayl / 16-03- | 10.00-10.30 am | Registration
2022

10.30-11.15 am

Inauguration

11.15-11.30 am

TEA BREAK

Session 1 Dr. S. K. Sharma

11.30 am-1.00 | Career opportunities in

pm Department of Atomic Energy

1.00 -2.00 pm LUNCH BREAK

Session 2 Nuclear power programme of | Dr. M.V. Suryanarayana
2.00-3.30 pm Department of Atomic Energy

3.30-3.45 pm TEA BREAK

Session 3 Radio isotopes in Human | Dr. M. V. Suryanarayana
3.45-5.00 pm Health

Day2 / 17-03- | Session 4 Radiation &Environment Smt. P. Padma Savitri
2022 10.00-11.15 am
11.15-11.30 pm | TEA BREAK
Session 5 Invited talk Dr. K. Rajender Reddy
11.30-1.00 pm
1.00-2.00 pm LUNCH BREAK
Session 6 Neutrons & Applications Dr. Rishi Verma
2.00-3.15 pm
Session 7 TEA BREAK
3.15-3.30 pm

3.30-5.00 pm

VALEDICTORY FUNCTION




Dr. S. K. Sharma

Dr. S K Sharma is Scientist-G of Bhabha Atomic Research Centre, Visakhapatnam. Prior to
joining DAE in 2002, he has graduated from Government Engineering College, North Gujarat
University - Patan, Gujarat in the year 2001. He has obtained PhD degree in Engineering
Science from Homi Bhabha National Institute, Mumbai in 2014. He was also JSPS
postdoctoral research fellow at Nagaoka University of Technology, Japan during 2017-18.

During his 19 years of tenure in DAE, he has built compact pulsed power systems, high energy
capacitor banks and continuous neutron sources. He has extensively worked in the area of high
voltage engineering, experimental plasma physics and electromagnetic. He has published about
30 articles in peer reviewed international journals apart from several conference papers. He is
a doctoral supervisor in Electrical Engineering Department, Andhra University,
Visakhapatnam; Metallurgy & Material Department, NIT Jamshedpur and School of
Engineering Sciences, Homi Bhabha National Institute, Mumbai.

His primary specialization is electromagnetic and experimental plasma physics and currently
working on new technologies on reactor applications.



Dr. M. V. Suryanarayana

Dr. MV Suryanarayana is Scientist-H of Bhabha Atomic Research Centre, Visakhapatnam.
Prior to joining BARC, he has graduated from Kakatiya University, Warangal in the year
1986. He has obtained master degree in Chemistry from University of Hyderabad in the year
1988. He was the Gold Medallist of his batch. He has completed doctoral work in Physics in
the year 2000 from Osmania University.

He is also MBA degree holder in Project Management and Finance.

During his 32 years of tenure in BARC, he has built mass spectrometers, atomic beam
sources and other vacuum instruments. He has extensively worked in the area of high-
resolution atomic laser spectroscopy, atomic physics, multi-step photoionization, multi-
photon ionization, coherence in atomic system. He has published about 50 articles in peer
reviewed international journals apart from several conference papers. He is a doctoral
supervisor in Chemistry Department, Osmania University, Hyderabad; Andhra University,
Visakhapatnam and School of Physics, Homi Bhabha National Institute, Mumbai.

His primary specialization is experimental and theoretical aspects of laser-atom interaction in
gas phase and currently working on new technologies on isotopes for cancer treatment.



P.PADMASAVITRI

Smt P. Padma Savitri is Scientist-G working as officer-in charge, Environmental Survey
Laboratory in Health Safety Environment Group, BARC, Visakhapatnam. Smt P. Padma Savitri
did her M.Sc. (Physics) from Central University, Hyderabad in 1989. She joined in 33 batch
training school, Bhabha Atomic Research Centre, Mumbai immediately. After her training she
was posted in Health Physics Lab, Tarapur. She was involved in Radiation mapping around
Tarapur Atomic Power Station and BARC facilities located in Tarapur. She had set up site
emergency control room in HP Lab, Tarapur. In 2000 she was posed as Officer-in-charge,
Personnel monitoring section located at Nuclear Fuel Complex, Hyderabad. She was responsible
for personnel monitoring of DAE and non-DAE Institutions of combined state ANDHRA
PRADESH.

In 2010 she was posted as Officer-in-Charge, Health Physics Laboratory at Nuclear Fuel
Complex, Hyderabad. As Officer-in-Charge, Health Physics Unit, Nuclear Fuel Complex she
was responsible for occupational, environmental and industrial hygiene surveillance in and
around NFC. She was member in various committees in NFC. She was also coordinator for
Emergency Response Centre located at HP Building, NFC, Hyderabad.

In 2016 she was posted as Officer in Charge, Environmental survey laboratory, BARC Facilities,
Visakhapatnam. She is conducting Environmental Impact assessment in and around 30 kms
radius of BARC, Visakhapatnam.

She has 30 yrs of wide experience in various fields of HEALTH SAFETY AND
ENVIRONMENT GROUP, BARC.

She has various national and international technical papers during her service in Health Safety
Environment Group, BARC.



Dr. Rishi Verma

Dr. Rishi Verma graduated B.E. in Electrical Engineering from Barkatullah University, Bhopal (M.P.),
India and Ph.D. degree in Physics from Nanyang Technological University, Singapore. He is presently
serving as Scientific Officer (G) & Head, Energetic Systems Development Section at Pulsed Power &
Electromagnetics Division, BARC Facilities, Visakhapatnam. He is also a designated Associate
Professor and recognized Ph.D. guide at Homi Bhabha National Institute (Engineering Sciences),
Mumbai. Throughout carrier, he has been actively involved in the design and development of various
types of customized pulsed power systems and radiation generators for nuclear and electromagnetics
applications. He has authored several research papers in peer reviewed journals and conference
proceedings of international repute having >700 citations. He is also recipient of DAE Excellence Award
in the year 2012 and 2011 and Deans Commendation for Research in the year 2010, 2009 and 2008 at
NIE, NTU, Singapore. His research interests include pulsed power and electromagnetics, dense plasmas,

accelerators and neutron generators.



RESUME
Dr. Kallu Rajender Reddy

PERSONAL DATA

Mailing Address Inorganic & Physical Chemistry Division
CSIR-Indian Institute of Chemical Technology
Uppal Road, Tarnaka, Hyderabad —500 007
Telangana State, India

E-mail rajender@iict.res.in

rajenderkallu@gmail.com ’
Phone 9848290611 -
Fax (Office) 91-040-27160921 I/T \\\ /\R Sk,

il S Al

Academic Qualifications
1986-1988 M.Sc.(Chemistry), University of Hyderabad, Hyderabad 500046,
1988-1994 Ph.D. (Inorg.Chem), University of Hyderabad, Hyderabad 500046

Positions held

April1994 - October1996 Research Associate, University of Hyderabad,
Hyderabad 500046

October1996- October1997 Post-doctoral Fellow, Department of Chemistry and
Radioisotops, Nuclear Technology Institute, Portugal

November1997- July 2001  Post-doctoral Fellow, Department of Chemistry, National
Taiwan University, Taipei, Taiwan

September 2001-September 2004  Scientist B, 1ICT, Hyderabad

September 2004-September 2008 Scientist C, IICT, Hyderabad

September 2008- September 2012  Senior Scientist, [ICT, Hyderabad

September 2012- September 2016  Principle Scientist, IICT, Hyderabad

September 2016- till today Senior Principle Scientist, 1ICT, Hyderabad

Awards:
e Raman Research Fellow for the year 2011-2012 and visiting fellow at
Institute of Chemistry, Karl-Franzens University Graz, Austria
e Fellow of Telangana Academy of Sciences-2015
Memership:
e Life member of Catalysis Society of India
e Memer of American Chemical Society
Research Interests
» Homogeneous Catalysis
> Application of Transition metal and metal free catalysts
» Oxidative cross couplings
» C-H bond activations
» Synthesis of heterocyclic compounds
Ph.D : 10 (Completed, Directly); 7 (Completed, Co-supervisor); 3 (presently working)
Post-Doc: 2 (Completed)
Dissertations: 3 (M.Pharm); 17 (M.Sc)
Publications : 71
Process Demonstrated: 2
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List of Publications

Hydroxymethylation of Quinolines via Iron Promoted Oxidative C-H
Functionalization: Synthesis of Arsindoline-A and its Derivatives

Shantharjun B, Vani Damera, Ramanjaneyulu  Unnava, Sandeep
Mummadi and Kallu Rajender Reddy

Org. Biomol. Chem., 2021, 19, 645

Oxidative Copper Catalyzed Regioselective Trifluoromethylation of Fused
Imidazo[1,5-a]N-heteroarenes using Langlois’ (NaSO,CF3) Reagent as CF; Source
Mummadi Sandeep, Bangarigalla Shantharjun, Geetala Pradeep Kumar and Kallu
Rajender Reddy

Eur. J. Org. Chem, 2021, 246

Synthesis and Opto-electronic Properties of BODIPY 0-Phos Systems

Thipanni Anitha, Madoori Mrinalini, Damera Vani, Seelam Prasanthkumar, Kallu
Rajender Reddy, Lingamallu Giribabu

Photochem.Photobiol 2020,96, 1182

Lil/TBHP Mediated Oxidative Cross Coupling of P(O)-H Compounds with Phenols
and Various Nucleophiles: Direct access for the Synthesis of Organophosphates
Thippani Anitha, Kashamalla Chinna Ashalu, Mummadi Sandeep, Aabid Mohd,
Joanna Wencel-Delord, Francoise Colobert, and Kallu Rajender Reddy

Eur. J. Org. Chem, 2019, 7463

Metal free, one-pot oxidative triple functionalization of azaarenes with methyl arenes
mediated by molecular iodine/TBHP: Synthesis of 1-benzyl-3-iodoquinolinones and 2-
benzyl-4-iodoisoquinolin-1(2H)-ones

Bangarigalla Shantharjun, Radhakrishnan Rajeswari, Damera Vani, Ramanjaneyulu
Unnava, Balasubramanian Sridhar and Kallu Rajender Reddy

Asian. J. Org. Chem 2019, 8, 2162.

One-Pot  Synthesis of  3-Sulfenyl/Selenylimidazo[1,5-a]quinolines  from  2-
methylquinolines, Aliphatic amines/ Amino acids and Dichalcogenides

Mummadi Sandeep, MD. Muzaffar-ur-Rehman, Geetala Pradeep Kumar,
Balasubramanian Sridhar and Kallu Rajender Reddy

Eur. J. Org. Chem, 2019, 6122.

P-stereogenic phosphonates via dynamic Kinetic resolution: a route towards
enantiopure tertiary phosphine oxides

Aabid Mohd, Thippani Anitha, Kallu Rajender Reddy, Joanna Wencel-Delord, and
Francoise Colobert

Eur. J. Org. Chem,2019, 7836

Iron Catalyzed Minisci Type Acetylation of N-Heteroarenes Mediated by
CH(OEt)s/TBHP

A. Srinivasulu, B. Shantharjun, D. Vani, K. Chinna Ashalu, A. Mohd, J. Wencel-
Delord, F. Colobert and K. Rajender Reddy

Eur. J. Org. Chem, 2019, 1815

Copper Catalyzed C-H Activation

M. Lakshmi Kantam, Chandrakanth Gadipelly, Gunjan Deshmukh,

K. Rajender Reddy and Suresh Bhargava

Chem. Rec. 2019, 19(7), 1302

Direct Access to Halogenated Fused Imidazo[1,5-a]N-heteroaromatics through
Copper-Promoted Double Oxidative C—H Amination and Halogenation

Mummadi Sandeep, Patil Swati Dushyant, Boda Sravani and Kallu Rajender Reddy
Eur. J. Org. Chem, 2018, 3036

TBAI/TBHP mediated oxidative cross coupling of ketones with phenols and
carboxylic acids: Direct access to benzofurans

P. Santhosh Kumar, B. Ravikumar, K. Chinna Ashalu, K. Rajender Reddy
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Tetrahedron Lett, 2018, 59, 33

Iron-catalyzed Csp®-Csp® bond formation via dehydrative cross coupling reaction:
Facile access to new hybrid dihydroquinazolines having quinoline, isoquinoline,
quinoxaline and azoles

A. Srinivasulu, B. Shantharjun, R. Arun Kumar and K. Rajender Reddy
Tetrahedron Lett, 2017, 58, 1501

TBAI/TBHP mediated oxidative cross coupling of aryl alkyl ketones with H-
phosphonates and H-phosphine oxides in water: facile access to ketol phosphates and
phosphinates.

G. Saidulu, R. Arun Kumar, T. Anitha, P. Santhosh Kumar and K. Rajender Reddy
Tetrahedron Lett, 2016, 57, 1648

Iron-catalyzed C-C bond formation via cross dehydrative coupling reaction of
heterocyclic aminols with electron rich arenes: facile access to C4-aryl-3,4-
dihydroquinazolines

R. Arun Kumar, A. Srinivasulu, G. Saidulu, P. Santhosh Kumar, B. Sridhar and K.
Rajender Reddy

Tetrahedron 2016, 72, 5794

Recent Advances in Copper-Catalyzed Oxidative Cross-Coupling Chemistry

C. Uma Maheswari, G. Sathish Kumar and K. Rajender Reddy

Curr. Org. Chem, 2016, 20, 512

Iron-catalyzed C-N bond formation via oxidative Csp-H bond functionalization
adjacent to nitrogen in amides and anilines: synthesis of N-alkyl and N-benzyl azoles
G.Saidulu,R. Arun Kumar and K. Rajender Reddy

Tetrahedron Lett, 2015, 56, 4200

Synthesis of unsymmetrical phenylurea derivatives via oxidative cross coupling of aryl
formamides with amines under metal free conditions

N. Veera Reddy, P. Santhosh Kumar, P. Sudhir Reddy, M. Lakshmi Kantam and K.
Rajender Reddy

New. J. Chem. 2015, 39, 805

C-N and C-P bond formation via cross dehydrative coupling reaction: an efficient
synthesis of novel 3,4-dihydroquinazolines

G. Saidulu, R. Arun Kumar, T. Anitha, A. Srinivasulu, B. Sridhar, Shiuh Tzung Liu,
K. Rajender Reddy

RSC Advances 2014, 4, 55884

Synthesis of functionalized carbamates and quinones via sequential oxidation of
salicylaldehydes using TBHP as the oxidant

K. Rajendra Prasad, P. Suresh, B. Ravikumar, N. Veera Reddy and K. Rajender
Reddy

Tetrahedron Lett, 2014, 55, 6307

Ligand-Assisted Copper-Catalyzed Oxidative Cross-Coupling of Simple Phenols with
Formamides for the Synthesis of Carbamates

N. Veera Reddy, Gadde Sathish Kumar, Pailla Santhosh Kumar, M. Lakshmi Kantam,
Kallu Rajender Reddy

SYNLETT, 2014, 25, 2133

Copper(Il)-Catalyzed Aromatization Followed by Bromination of Cyclohexenones
Leading to Phenols And Bromophenols

Hung-Chun Tong, K. Rajender Reddy and Shiuh-Tzung Liu

Eur. J. Org. Chem, 2014, 3256-3261

Metal free oxidative coupling of aryl formamides with alcohols for the synthesis of
carbamates

N. Veera Reddy, K. Rajendra Prasad, P. Sudhir Reddy, M. Lakshmi Kantam and K.
Rajender Reddy

Org. Biomol. Chem. 2014, 12, 2172

An Unexpected Semi-Hydrogenation of Ligand in Complexation of 2,7-Bispyridinyl-
1,8-naphthyridine With Rus(CO);2
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Bei-Sih Liao, Yi-Hung Liu, Shie-Ming Peng, K. Rajender Reddy, Shin-Hung Liun,
Pi-Tai Chou, Shiuh-Tzung Liu

Dalton Transactions 2014. 43, 3557

Copper Catalysed Activation of a-Amino Peroxy and Hydroxy intermediates to
Iminium ion Precursor: An Access to C4-Substituted-3,4-dihydroquinazolines via
Oxidative Cross Coupling Strategy

R. Arun Kumar, G. Saidulu, Balasubramanian Sridhar, Shiuh Tzung Liu, K. Rajender
Reddy

J. Org. Chem. 2013, 78, 10240-10250

Copper Catalyzed Oxidative Coupling of Amines with Formamides: A New Approach
for the Synthesis of Unsymmetrical Urea Derivatives.

G. Sathish Kumar, R. Arun Kumar, P. Santhosh Kumar, N. Veera Reddy, K. Vijaya
Kumar, M. Lakshmi Kantam, S. Prabhakar and K. Rajender Reddy

Chem. Commun 2013, 49, 6686-6688

Copper Catalyzed Oxidative Coupling of Carboxylic Acids with N,N-
Dialkylformamides: A New Approach for the Synthesis of Amides

P. Santhosh Kumar, G. Sathish Kumar, R. Arun Kumar, N. Veera Reddy and K.
Rajender Reddy

Eur. J. Org. Chem, 2013, 1218

Transition-Metal-Free a-Csp®-H bond Functionalization of Amines by Oxidative Cross
Dehydrogenative Coupling Reaction: Simple and Direct Access to C4-Alkylated-3,4-
dihydroquinazoline Derivatives

R. Arun Kumar, G. Saidulu, K. Rajendra Prasad, G. Sathish Kumar, B. Sridhar, and K.
Rajender Reddy

Adpv. Synth. Catal., 2012, 354, 2985

Copper-Catalyzed C-O Bond Formation by Direct a-C—H Bond Activation of Ethers
Using Stoichiometric Amounts of Peroxide in Batch and Continuous Flow Formats
G. Sathish Kumar, Bartholoméaus Pieber, K. Rajender Reddy, and C. Oliver Kappe
Chem. Eur. J. 2012, 18, 6124.

Critical Assessment of the Efficiency of Chitosan Biohydrogel Beads as

Recyclable and Heterogeneous Organocatalyst for C—C Bond Formation

Dennis Kiihbeck, G. Saidulu, K. Rajender Reddy and David Diaz Diaz

Green Chem., 2012, 14, 378

Copper-Catalyzed Oxidative C-O Coupling by Direct C-H BondActivation of
Formamides: Synthesis of Enol Carbamates and 2-Carbonyl-Substituted Phenol
Carbamates

G. Sathish Kumar, C. Uma Maheswari, R. Arun Kumar, M. Lakshmi Kantam, and
K. Rajender Reddy

Angew. Chem. Int. Ed. 2011, 50, 11748

Synthesis of 3H-Quinazolin-4-ones and 4H-3,1-Benzoxazin-4-ones via Benzylic
Oxidation and Oxidative Dehydrogenation using Potassium lodide-zert-Butyl
Hydroperoxide

R. Arun Kumar C. Uma Maheswari, Satheesh Ghantasala, C. Jyothi, K. Rajender
Reddy

Adpv. Synth. Catal., 2011, 353, 401

Pyrrolidine-Catalyzed Condensation of Ethyl Diazoacetate to Aldehydes in Water

M. Lakshmi Kantam, L.Chakrapani, T. Ramani, K. Rajender Reddy

Synth. Commun, 2010,40,1724

Mild and efficient oxyiodination of alkynes and phenols with potassium iodide and
tert-butyl hydroperoxide

K. Rajender Reddy, M. Venkateshwar, C. Uma Maheswari, and P. Santosh Kumar
Tetrahedron Lett, 2010,51,2170

Highly effiecient one pot synthesis of 2-substituted quinazolines and 4H-
benzo[d][1,3]oxazines via cross dehydrogenative coupling using sodium hypochlorite
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C. Uma Maheswari, G. Sathish Kumar, M. Venkateshwar, R. Arun Kumar, M.
Lakshmi Kantam and K. Rajender Reddy

Adpv. Synth. Catal., 2010, 352, 341.

Catalytic Oxidative Esterification of Aldehydes and Alcohols Using KI-TBHP.
K. Rajender Reddy, M. Venkateshwar, C. Uma Maheswari and S. Prashanthi.

Synth. Commun, 2010, 40, 186

Catalytic oxidative conversion of alcohols, aldehydes and amines into nitriles using
KI/l,-TBHP system

K. Rajender Reddy, C. Uma Maheswari, M. Venkateshwar, S. Prashanthi and M.
Lakshmi Kantam

Tetrahedron Lett, 2009, 50, 2050

Selective Oxidation of Aromatic Amines to Nitro derivatives using Potassium lodide -
tert-butyl hydroperoxide Catalytic System

K. Rajender Reddy, C. Uma Maheswari, M. Venkateshwar and M. Lakshmi Kantam
Adv. Synth. Catal., 2009. 351, 93

Oxidative Amidation of Aldehydes and Alcohols with Primary Amines Catalyzed by
KI-TBHP

K. Rajender Reddy, C. Uma Maheswari, M. Venkateshwar and M. Lakshmi Kantam
Eur. J. Org. Chem, 2008, 3619

One pot sequential synthesis of B-hydroxy- 1,4-disubstituted 1,2,3-triazoles from in-
situ generated B-azido alcohol by click chemistry

K.Rajendar Reddy, C. Uma Maheswari, K. Rajgopal, M. Lakshmi kantam

Synth. Commun, 2008, 38, 2158

Synthesis of chiral benzimidazole-pyrrolidine derivatives and their application in
organocatalytic aldol and Michael addition reactions

K. Rajender Reddy, G. Gopikrishna, Ch. V. Rajasekhar.

Synth. Commun, 2007, 37, 4289

L-Proline catalyzed asymmetric direct aldol reaction of hetero-aromatic aldehydes and
acetone: Improvement of catalytic efficiency in ionic liquid bmim [BF4 ]

K. Rajender Reddy, L. Chakrapani, T. Ramani, Ch. V. Rajasekhar

Synth. Commun, 2007, 37, 4301

Copper-alginates: A biopolymer supported Cu(ll) catalyst for 1,3-dipolar cycloaddition
of alkynes with azides and oxidative coupling of 2-naphthols and phenols in water

K. Rajender Reddy, K. Rajgopal, M. Lakshmi Kantam

Catal. Letters. 2007, 114, 36.

Zinc-proline complex: An efficient reusable catalyst for direct Nitroaldol reaction in
aqueous media.

K. Rajender Reddy Ch. V. Rajasekhar, G. Gopikrishna

Synth. Commun, 2007, 37, 1971.

L-Proline Catalyzed Michael addition of Aldehydes and Unmodified Ketones to Nitro
Olefins Accelerated by Et3N.

B. M. Choudary, Ch. V. Rajasekhar, G. Gopikrishna, K. Rajender Reddy

Synth. Commun, 2007, 37, 91.

Chitosan-hydrogel: A green and recyclable biopolymer catalyst for aldol and
Knoevenagel reactions.

K. Rajender Reddy, K. Rajgopal, C. Uma Maheswari, M. Lakshmi Kantam

New. J. Chem. 2006, 30, 1549.

Cellulose Supported Copper(0) Catalyst for aza-Michael Addition

K. Rajender Reddy, Nadakudity S. Kumar

Synlett. 2006, (14), 2246.

Proline catalyzed two component, three component and self asymmetric Mannich
reactions promoted by Ultrasonic conditions

M. Lakshmi Kantam, Ch. V. Rajasekhar, G. Gopikrishna, K. Rajender Reddy, B. M.
Choudary

Tetrahedron Lett 2006, 47, 5965.
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L-Proline-H,0,: A New Chemoselective Approach for Oxidation of Sulfides to

Sulfoxides

K. Rajender Reddy, Ch.V. Rajasekhar, A. Ravindra

Synth. Commun, 2006, 36, 3761.

N-Arylation of Nitrogen Heterocycles with Aryl Halides and Arylboronic acids

Catalyzed by Cellulose Supported Copper(0)

K. Rajender Reddy, N. S. Kumar, B. Sreedhar, M. Lakshmi Kantam

J. Mol. Catal. A (Chem). 2006, 252, 136.

Cellulose Supported Palladium (0) Catalyst for Heck and Sonogashira Coupling

Reactions.

K. Rajender Reddy, N. S. Kumar, P. S. Reddy, B. Sreedhar, M. Lakshmi Kantam

J. Mol. Catal. A (Chem). 2006, 252, 12.

Copper(Il) promoted regioselective synthesis of 1,4 -disubstituted 1,2,3-triazoles in

water.

K. Rajender Reddy, K. Rajgopal, M. Lakshmi Kantam

Synlett. 2006, (6), 957,

Palladium-imidazole derivatives as highly active catalysts for Heck reaction

K. Rajender Reddy, Gopi Krishna, G.

Tetrahedron Lett 2005, 46, 661.

Synthesis, Structure, and Magnetic Properties of [Mn""(salpn)NCS],,, a Helical

Polymer, and the Dimer [Mn""(salpn)NCS],. Weak Ferromagnetism in

[Mn"'(salpn)NCS],, Related to the Strong Magnetic Anisotropy in Jahn-Teller Mn(111)

(salpnH, = N,N'-Bis(salicylidene)-1,3-diaminopropane)

Sailaja, S.; Reddy, K. R.; Rajasekharan, M. V.; Hureau, C.; Riviere, E.; Cano, J.;

Girerd, J.-J.;

Inorg. Chem.; 2003; 42(1); 180.

Ligand effect on the cationic palladium complexes in polymerisation of vinyl ethers

Chen, Y.-C.; Reddy, K. R;; Liu, S.-T.

J. Organometallic Chem. 2002, 656, 199.

Ligand effect on palladium complex catalysed copolymerisation of ethylene/carbon

monoxide

Reddy, K. R.; Tsai, W.-W.; Surekha, K.; Lee, G.-H.; Peng, S.-M.; Chen, J.-T.; Liu, S.-

T.

J. Chem. Soc., Dalton Trans., 2002, 1776.

Study of Insertion of Olefins and/or Carbon Monoxide into Phosphine-Imine

Palladium Methyl Complexes

Reddy, K. R.; Surekha, K.; Lee, G.-H.; Peng, S.-M.; Chen, J.-T.; Liu, S.-T;

Organometallics; 2001; 20(7); 1292.

Single and Multiple Insertion of Alkynes into Pd-Acyl and Pd-Aryl Bonds in Cationic

Palladium Complexes with Phosphine-Imine (P~N) Ligands

Reddy, K. R.; Surekha, K.; Lee, G.-H.; Peng, S.-M.; Liu, S.-T;

Organometallics; 2001; 20(26); 5557.

Cationic Phosphine-imine Rhodium(l) complexes and Their Activity on Catalysis of

Phenylacetylene Polymerization.

K. Rajender Reddy, Chi-Feng Lin, Gene-Hsiang Lee, Shie-Ming Peng, Jwu-Ting

Chen and Shiuh-Tzung Liu

J. Chinese Chem Soc., 2001, 48, 997.

Palladium(Il) Complexes with Phosphorus-Nitrogen Mixed Donors. Efficient Catalysts

for the Heck Reaction

Reddy, K. R.; Surekha, K.; Lee, G.-H.; Peng, S.-M.; Liu, S.-T;

Organometallics; 2000; 19(13); 2637.

New imine-phosphine palladium complexes catalyze copolymerization of CO-
ethylene, CO-norbornylene and provide well-characterized stepwise insertion
intermediates of various unsaturated substrates.

K. Rajender Reddy, C.-L. Chen, Y.-H. Liu, S.-M. Peng, J.-T. Chen and S.-T. Liu
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Organometallics, 1999, 18, 2574.

Carbene transfer reactions between Transition —Metal ions.

S. -T. Liu and K. Rajender Reddy

Chem. Soc. Rev., 1999, 28, 315.

Metal ion mediated transfer and cleavage of diaminocarbene ligands.

R. -Z. Ku, J. -C. Huang, J. -Y. Cho, F. -M. Kiang, K. Rajender Reddy, Y. -C. Chen, K.
-J. Lee, J.-H. Lee, G.-H. Lee, S. -M. Peng and S. -T. Liu.

Organometallics, 1999, 18, 2145.

Rhenium(V) dioxo complexes with dihydrobis(pyrazolyl)borates: Synthesis and
reactivity towards electrophilic substrates.

K. Rajender Reddy, A. Domingos, A. Paula and I. Santos

Inorg. Chem 1999, 38, 4278.

Polyiodides of transition metal tris-chelate cations: Synthesis, structures,
spectral and electrical conductivity studies of [Mn(phen)3](13), and

[Mn(bpy)3](13)1.5(18)0.25

D. Ramalakshmi, K. Rajender Reddy, D. Padmavathi, M. V. Rajasekharan, N.
Arulsamy and D. J. Hodgson

Inorg. Chim. Acta. 1999, 284, 158.

Neutral rans-Dioxorhenium complexes with anionic tetrakis(pyrazolyl)borate ligand.
A. Paulo, K. Rajender Reddy, A. Domingos and |. Santos

Inorg. Chem., 1998, 37, 6807.

Synthesis, structure and magnetic properties of Mn(salpn)Ns, a helical polymer and
Fe(salpn)Ns, a ferromagnetically coupled dimer (SalpnH = N,N’-bis(salicylidene)-1,3-
diaminopropane)

K. Rajender Reddy, M. V. Rajasekharan and J. P. Tuchagues

Inorg. Chem., 1998, 37, 5978.

Synthesis and structural characterisation of an unsymmetrical (p-0xo)-di-(u-acetato)
Manganese (11, 111) complex [Mn, O(OAc), (H,0)(NO3) (bpy), ]1CIO,4 .HOAC.

K. Rajender Reddy, M.V. Rajasekharan and Sunanda Sukumar

Polyhedron., 1996, 15, 4161.
Synthesis and Structural investigation of [Mn30,4(H,0),(phen)4 ]J(NO3)4.2.5H,0. A

Water bound complex obtained by Ce(1V) oxidation.

K. Rajender Reddy, M. V. Rajasekharan, N. Arulsamy and D. J. Hodgson
Inorg.Chem., 1996, 35, 2283.

Modelling the Photosynthetic Water Oxidation Center: Synthesis, Structure, and
Magnetic Properties of [Mny(u-0), (n-OAc)(H,0), (bipy), 1(ClO4 )3.H,0

K. R. Reddy, M.V. Rajasekharan, S. Padhey, F. Dahan and J.-P. Tuchagues
Inorg .Chem., 1994, 33, 428.

A mononuclear bis-chelate complex of Manganese(I11) with 1,10-phenanthroline.
Crystal and molecular structure of [Mn(phen),Cl, INO3 .2.5CH3 COOH.

K. Rajender Reddy and M.V. Rajasekharan

Polyhedron., 1994, 13, 765.

Mononuclear Mn(l11) aquo complexes. Crystal and molecular structures of
Mn(phen)(H,0)Cl; and [Mn(acac), (H,0), ]CIO4 .2H,0 (acacH = acetylacetone,
phen = 1,10-phenanthroline).

G. Swarnabala, K. Rajender Reddy, T. Jyotsna and M.V. Rajasekharan
Transition. Met. Chem .,1994, 19, 506.
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» The conduct of Two-Day National Seminar is aimed to gain insight and knowledge on

Nuclear Science and its impact on Health and Environment that would remain effective in the
life of the young audience. The eminent resource persons from Bhabha Atomic Research
Centre (BARC) and CSIR- Indian Institute of Chemical Technology, Hyderabad are invited to
ignite and enrich theknowledge of young minds.

The dynamic idea of organizing a National level Seminar is conceived by Mr. V.Mallikarjuna
Sharma, Head, Department of Chemistry, A. S. D. Govt. Degree College for Women (A) and
under his able leadership, submitted a proposal to BARC, Mumbai for the conduct of this
seminar in collaboration with BARC.

With immediate response to the proposal, the officials of BARC, under the Out Reach
Programme and “Azadi Ka Amrut Mahotsav” to commemorate the 75 glorious years of
progressive India and its rich history, readily accepted to collaborate with A. S. D. Govt.
Degree College for Women (A) and initiated their formalities. Finally, as the dates 16-17 of
March are convenient to all delegates, The National Seminar is organized and the proceedings

are as follows.




DAY -1

INAUGURAL SESSION 10.00 AM - 12.00 Noon

On the first day, i.e. on 16-03-2022, the Two Day National Seminar

started withthe Inaugural session and all the distinguished guests, the president of the event,
Dr. V. Anantha Lakshmi, principal, A.S.D. Govt. Degree College for Women (A), vice
president Ms. M. Suvarchala, vice-principal of the college, the chief guest of the session, Mr.
Aadesh Kumar, Executive Manager, Oil and Natural Gas Corporation (ONGC), India, key
note speaker Prof. B. Jagan Mohan Reddy, Head, Dept. of Chemistry, Adikavi Nannaya
University, Rajahmundry, D. Malik, General Manager, ONGC are invited to the dais along

with the other resource persons. The inaugural session started with the prayer song by the

final year students of ASD Govt. Degree college for Women (A), Kakinada, followed by the
presentation of saplings to the distinguished guests on the dais by the faculty of ASD Govt.
Degree College for Women (A), Kakinada.

Inaugural session: Lighting of the lamp by the dignitaries




The president of the function, Dr. V. Anantha Lakshmi, Principal of this college, gave her
opening remarks and congratulated the departments of Chemistry and Physics for their efforts
in organizing Two-day National Level Seminar on “NUCLEAR SCIENCE ON HEALTH
AND ENVIRONMENT - (NSHE-2022)”

With high commendations, Dr. V. Anantha Lakshmi, Principal, ASD Govt. Degree College for
Women (A), Kakinada, acknowledged the financial assistance givenby Oil and Natural Gas
Corporation (ONGC), Kakinada.

Opening Remarks by the Principal, Dr. V. Anantha Lakshmi

The Vice-President of the Seminar, Ms. M. Suvarchala, Vice-Principal of the college,

demonstrated the need to recognize nuclear sources as a potential alternate energy resource
and clearly elucidated the nuclear energy as the safest energy source when compared to coal,
petroleum, natural gas and hydropower inthe production of electricity.

The Chief guest for the Inaugural session Mr. Aadesh Kumar, addressed the gathering and
gave his insights on Nuclear Science and its applications in Oil andNatural Gas Corporation.
He specified the use of radioactive isotopes in establishing the well services across India. He
demonstrated clearly the use theirapplicability of accurate pinpointing the exact location of
Oil and Natural Gas Corporation resources.




Addressing the audience by the Chief Guest Sri Aadesh Kumar, ED, ONGC, Kakinada

Prof. B. Jagan Mohan Reddy, Head, Dept. of Chemistry, Adikavi Nannaya University,
Rajahmundry, the key note speaker of the Seminar, sensitized the students on various aspects
Nuclear Science. He explained well the dynamics ofNuclear Fission and Nuclear Fusion, and
their diverse applications in nature, the use of radioactive isotopes in our daily life were

demonstrated.

Key note address by Dr. B. Jaganmohan Reddy, Associate Professor, ANUR, Rajahmundry




Prof. Shastri, retired professor in Physics, Andhra University, Visakhapatnam, laid much
emphasis on the basics of Nuclear Science. He delivered valuable information on the
evolution of Nuclear Science. He explained in what way the nuclear physics was evolved as a
separate branch with the discovery of radioactivity by Henry Becquerel in the year 1896, and
how the nuclear science of atomic radiation, atomic change and nuclear fission was developed

from 1895- 1945.

Technical Session — |
Resource Person: Dr. S. K. Sharma, Scientist — G, BARC, Visakhapatnam

Topic: “Career Opportunities in DAE”.
Time: 12.15 PM - 1.30 PM

The technical session of day one commenced with Dr. S. K. Sharma, Scientist G, BARC,
Visakhapatnam, who delivered a talk on “Opportunities in DAE”. He elucidated the structure

of Atomic Energy Commission from head institute to theaided institutions and made us aware

of the mandate of Dept. of Atomic Energy.He also brought into light “KAMINI” the only

nuclear reactor operating with Thorium fuel, various radioactive sources, that include, X-rays,
cosmic rays, nuclear power, foods and drinks, solar radiation etc. The challenges in Physics,
Chemistry and Life sciences and how nuclear science can help in solving them are focused.
He also briefly outlined the two-stage selection process, for both engineering and science

disciplines for recruitment in BARC.

Speech on “Career Opportunities in DAE” by Dr. S. K. Sharma, Scientist — G, BARC




Technical Session — 11
Resource Person: Dr. M. V. Suryanarayana, Scientist — H, BARC, Visakhapatnam

Topic: “Nuclear Power Program of DAE”.
Time: 12.15 PM - 1.30 PM

The second technical session was on “Nuclear Power Program of DAE” by
Dr. M. V. Suryanarayana, Scientist H, BARC, Visakhapatnam. He elaborated the generation of
nuclear energy from the nuclear reactors by using radioactive elements. He said many
interesting facts about the establishment and applications of first nuclear reactor — Apsara, a
swimming pool type thermal reactor, basic design of nuclear power reactor, construction of
India’s largest nuclear research application of nuclear reactors, explained well the three-stage
nuclear power program of India-designed by Homi J Bhabha and also discussed the

advantagesand disadvantages of pressurized heavy reactors.

Speech on “Nuclear Power Program of DAE” by Dr. M. V. Suryanarayana, Scientist — H, BARC

Technical Session - 111: (Dr.Padma Savitri)

On day 1, the third technical session was on “Radiation on Environment” by Dr. Padma
Savitri, Scientist-G, BARC, Visakhapatnam. She gave a detailed accounton the amount of
radiation a human body is permitted to be exposed and also elucidated the radioactive
materials present in nature, for example, sand, water, air and rocks, etc. The amount of
radiation present in various cities in India and around the world, was shown by eye-catching
slides. She also assured that therewill be negligible harm to the human body upon the exposure

to nuclear radiation.
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Speech on “Nuclear Power Program of DAE” by Dr. M. V. Suryanarayana, Scientist — H, BARC

Participation by the students and faculty on Day - 1




DAY -2
Technical Session — 1V
Resource Person: Dr.Padma Savitri, Scientist-G, BARC, Visakhapatnam

Topic: “Radiation on Environment”.
Time: 10.00 AM - 11.30 PM

On day 2, the third technical session was on “Radiation on Environment” by Dr. Padma
Savitri, Scientist-G, BARC, Visakhapatnam. She gave a detailed accounton the amount of
radiation a human body is permitted to be exposed and also elucidated the radioactive
materials present in nature, for example, sand, water, air and rocks, etc. The amount of
radiation present in various cities in India and around the world, was shown by eye-catching
slides. She also assured that therewill be negligible harm to the human body upon the exposure

to nuclear radiation.
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Speech on “Radiation on Environment” by Dr. Padma Savitri

Technical Session —V
Resource Person: Dr. K. Rajender Reddy, Senior Principal Scientist, IICT, Hyderabad.

Topic: “Small molecular activations and their applications in heterocyclic chemistry ”.
Time: 11.45 AM - 1.15 PM

The fourth technical session on “Small molecular activations and their applications in
heterocyclic chemistry” was delivered by a prominent researcher from Dr. K. Rajender Reddy,
Senior Principal Scientist, CSIR-1ICT. He explained how the nuclear radiation is responsible
for the origin of Universe and life, from the big-bang theory to the Inorganic world. The
reaction of elements, which again consists of nucleus results in the synthesis of various drug




moieties. In a very effective way, he drew the attention of the crowd towards the synthesis of

organic moieties of today’s interest.

Speech on “Small molecular activations and their applications in heterocyclic
chemistry.” by Dr. Rajender Reddy

Technical Session — VI
Resource Person: Dr. Rishi Verma, Scientist-G, BARC, Visakhapatnam.

Topic: “Neutrons and their Applications”.

Time: 2.00 PM - 3.15 PM

The sixth technical session was on “Neutrons and Applications” by Dr. Rishi Verma,
Scientist-G, BARC-Vizag. He educated the students on the major sourcesof neutron and their

classification. The basic differences of power of penetrationand energies of alpha, beta and

gamma radiations are explained. The advantages of neutrons generated by fusion reaction are

more efficient and eco-friendlier than reactor-based sources.

. ——

Speech on “Neutrons and their Applications” by Dr. Rishi Verma, Scientist-G, BARC




Technical Session — V11
Resource Person: Dr. M. V. Suryanarayana, Scientist — H, BARC, Visakhapatnam

Topic: “Radioisotopes on Human Health”.
Time: 3.30 PM - 4.30 PM

The sixth and last technical session was on “Radioisotopes on Human Health" by Dr. MV.
Suryanarayana, Scientist-G, BARC, Visakhapatnam. He focused onthe basics of radioactive
isotopes, general methods of radioactive decay, applications of positron on human health,
application of PET scan imaging for the detection of cancerous cells present in the human
body.
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Speech on “Radioisotopes on Human Health” by Dr. M. V. Suryanarayana, Scientist-H, BARC

Participation by the students and faculty on Day - 2




Valedictory Session

Opening Remarks: The valedictory session, commenced after the completion of all
technical sessions. Dr. V. Anantha Lakshmi, Principal, A.S.D. Govt. Degree College for
Women (A), gave her opening remarks. She exalted the departments of Chemistry and
Physics for the wonderful organization of Two-Day National seminar and encouraged the
students to participate in a greater number of workshops or seminars to empower
themselves and gain in-depth knowledge.

Seminar Report: Mr. V. Mallikarjuna Sharma, Head, dept. of Chemistry, briefed the report of
the Two-Day National Seminar to the audience.

Chief Guest Address: Dr. C. Krishna, Regional Joint Director (zone | &I1), A. P.
Collegiate Education, Rajamahendravaram was invited as the chief guest andhe gave his
appreciation in tons. He congratulated the Principal, Staff, Students and Departments of
Chemistry and Physics of A.S.D. Govt. Degree College for Women (A) for the successful
conduct of Two-Day National level Seminar.

From Resource Persons: The eminent speakers of this National Seminar are
overwhelmed with joy for the active response of the students and all of them shared their
views and encouraged students to go for higher studies and directed them to pursue
research.

Feedback of Participants: Faculties from various colleges, gave their feedback and
welcomed the idea of collaborating with BARC in conduct of this National Seminar.
Students who are doing their post-graduation were highly benefited as they fit themselves
perfectly in to the current scenario. Many students clarified their doubts in regard to

molding their career in Nuclear Science.

Certificates Distribution: The distribution of certificates took place and first the faculty
from other colleges received their certificates from the chief guest,followed by the faculty
of A.S.D. Govt. Degree college for Women (A) and the students from the resource
persons.

Vote of Thanks: Dr. S. Priyadarshini, lecturer in Chemistry proposed vote ofthanks for the

session and finally the program was concluded with the National Anthem.




Valedictory Session: Opening remarks by the Principal Dr. V. Ananta
Lakshmi

Motivational Talk of the invited speakers BARC




Krishna, RJD of Collegiate Education

Seminar Report by the organizing secretary V. Mallikarjuna Sarma




Cash Prize distribution to the winners of Quiz competition




Organizing team with the Resource persons
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“Small molecular activations and their
applications in heterocyclic chemistry-

Is Nuclear Science Mother of all Sciences?

Two Day National Conference (16 - 17, March 2022)

"Nuclear Science in Health and Environment
(NSHE-2022) "

A.S.D. Government Degree College for Women
(Autonomous)
Kakinada-533002,
East Godavari Distric{A.P)

Dr. K.Rajender Reddy
Prof & Senlor Princlpal Sclentist
& Fine Ch
CSIR-Indi: itute of Chemi ay
Hyderabad 500 007
rajender.lict@gov.inor rajenderkallu@gmall.com

Origins of universe & Life

Big B: cooling quarks & protons &
EEENE electrons neutrons
hot and dense building blocks of matter
nuclei
380,000 years electrons trapped

elements ¢ atoms

helium & hydrogen
most abundant

17032022
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Elements to small molecules& drive towards

origin of life

®
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Touching locs

The origin of life?

« Organics
- X T’\_\’mm”a“ Creativity

p Innovation

o Abiotic synthetic

R e Prebiotic soup

driven by natural forces

First cells may have originated by chemical evolution involving 4 steps:

Abiotic (Non-biological) synthesis of small organic molecule{monomers) > C+H=
organic molecule

QO Monomers joined together to form polymers (proteins, nucleic acids)

Q Origin of self-replicating molecules (inheritance of traits) > proteins and polynucleic
acids

early Earth 0 Packaging of these organic molecules into protobionts. = Aggregates of abiotically
Prebiotic polymers produced molecules that in an internal chemical environment and exhibit some
. . of the properties associated with life (i.e. metabolism, excitability).
] No human intervention
Protein/DNA RNA Y v
world (modern < world ~— The origin of life /
s | Sustainability
Chemical Biological Cooperativity
5 phase i phase ‘ 8
Non-Life > Sur_z/_;le P (()Il![?[(’.\
2 Life Darwinian Life
theory
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®
Miller and Urey in 1953

CSIR - IICT
Teching s

Tested the Oparin-Haldane hypothesis by creating conditions

v' Atmosphere above warmed sea water
that contained H,0, H,, CH,, and NH,
and

v Electrodes that simulated lightning.

Metal free

* jodine/iodide

Cost per Kg US$

Fe 0.056
v From this setup, they obtained Cu 4
organic compounds such as amino acids Co 21
that were collected in cooled water. Ir 18,500
Pd 19,700
Rh 24,000
IrPd<Rh<Au<Pt Au 30,000
° cost Pt 36,000
* metal impurities
> recovery of metal
[ nsue 17032022 7 NSHE 17.03.2022 9

Chem

Bhopal Gas Tragedy
Occurrence: 3 December 1984. ' 2

Place of occurrence: Bhopal, Madhya Pradesh,
India.

Compa ny: Union Carbide Corporatlon
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@ Commercial carbamate compounds @

Polyurethanes
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Neostigming Rivastigmine Physostgmine

Carbamate pesticides 3

Acaricides

Fungicides _i

Herbicides @ o o
Among the 500,000 people exposed to the gas, 20,000 have died till date and 120,000 I,\rllsechfl(.i;s Dmetan  Propons Methomyi
continue to suffer devastating health effects as a result of their exposure ematicides
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Copper catalyzed synthesis of 3-alkyRH-benzo @I—
-[e][1,3] oxazine2,4(3H)-dionederivatives II
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Copper catalysts: low yields

Hypervalent iodide: yes
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3-substituted-2H-benzo[e][1,3]oxazine-2,4(3H)-dione derivatives
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Hydroxy methylation il @t

» Methanol is used as a C1 source for various organic transformations

.- Methylation ——CH;

e — ' _...===""| Methoxylation ~ ——OCH;
CH;0H W%

U . Formylation —CHO

N Hydroxymethylation —CH,OH

Regioselective
Intramolecular Cyclization of 3 -Alkynylquinoline Aldehydes

Plausible Mechanism

Single Crystal data for 8p(ORTEP)

Asian J. Org. Chemhttps://doi.org/10.1002/aj0c.202100740
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NUCLEAR POWER PROGRAMME OF DEPARTMENT OF ATOMIC ENERGY

“There is no power as costly as no power”

-Dr. Homi J. Bhabha
Architect of Indian Nuclear Programme
(30" October 1909- 24 January 1966)

Energy is a key component in the development of a country

Humanity's Top Ten Challenges Next 50 Years
Richard Smalley, 2003 (1996 Noble Laureate in Chemistry)

Energy

Water

Food
Environment
Poverty
Terrorism & War
Disease
Education
Democracy
Population

Department of Atomic Energy is contributing extensively in top 8 areas

) | [ Nuciear (10%)

Contribution of Nuclear Power in Electricity Generation (2019)

Installed capacity by source in India as on
12 January 202247

2019 world electricity generation by
source (total generation was 27
PWh)IT112]

[l Coal (37%)
[0 Natural gas (24%)
[l Hydro (16%)

Wind, Solar & Other RE: 104.878 MW
W Wind (5%)
[ solar (3%)
[] other (5%)

World India

Indian Nuclear Energy Program

In House High Technology + Self Reliance

1. Poor country of a billion
people

2. Extremely meagre resources

3. Technological isolation from
the developed world

4. Daring to Dream to be self
reliant in energy and

strategically strong

Today, Indian Nuclear Programme has role to play in various
aspects of Nation Building i.e. electricity, food, water, health
care, cutting edge science & technology and national security




Radioactivity

v Discovered in 1896 by Henri Becquerel and Marie Curie, while working with
phosphorescent materials

v The materials glow in dark af ter exposure certain materials
v Initially it was thought to be due fo X -rays

v The uranium salts caused the glow

Energy
Radiation
Proton L
Nucleus Particle
Neutron

Uranium-238 nuclear reaction

23 min) £~ (2.3 days)
239 239
9sNp 04U

238 1 230 F C
U™+ gn° = U

238 1 fast neutrons Lo
9U™" + gn' ———— Several fission products

Incident neutron data/ ENDF/B-VII.1 /U238 /| Cross section

L ——— MT=102: (z,9) radiative capture |
el fision) total fission |

Cross-section (b)
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Incident Energy (MeV)

Capture cross-section is high for thermal neutrons

Indid's first reactor

Apsara reactor - Asia's first nuclear reactor.1 MW, pool type, light
water moderated, highly enriched (93%) uranium fuel supplied by France

Apsara Reactor (Old)

Basic design of nuclear power reactor

Containment Structure

Research Reactors of BARC

DHRUVA Reactor
Services) supplied by Canada in 1954.

India's largest nuclear research reactor

Completely designed and executed by India India

It was the first nuclear reactor in Asia. 40MW Power

Natural Uranium fuel
Went critical on 8 August 1985 attained Heavy water moderator and primary
full power in 1988. coolant

Light water is secondary coolant

100 MW Reactor It first went critical July 10, 1960

Natural Uranium fuel December 2010

CIRUS (Canada India Reactor Ufility

It was the second nuclear reactor built in

The reactor was shut down on 31st




Fast breeder reactor

The Fast Breeder Test Reactor (FBTR) is a breeder reactor located at Kalpakkam.
It first reached criticality in October 1985
India 7™ nation to have this fechnology

Using the experience gained from the operation of the FBTR, a 500 MWe Prototype Fast
Breeder Reactor (PFBR) is in advanced stage of construction at Kalpakkam

Neutron capture properties of Sodium

Cross Section (barns)

3
e

il ul wl A ol ul ol ol '
102 107 10° 10’ 10 10°  10* 10°  10° 107
Neutron Energy (eV)

Sodium has very low capture cross -section for fast neutrons

Excellent coolant material

RADIATION IN THE ENVIRONMENT

An ATOM contains

1. Protons - + ve particles
2. Neutrons -  Neutral particle
3. Electrons - - ve particles

Also many other sub-particles. (regatne)

NUCLEAR STABILITY

» When the no. of protons and neutrons are same (n/p = 1),
the nuclei are most stable .

» When the no. of protons and neutrons differ, leads to
unstability of the nuclei.

low energy
norn-lonizing

nigh =nzrgy
lonizing radiaiion

v The unstable nuclei relaxes by the process of energy ‘;IP ha p“'ft"lCles Radio waves
release. This spontaneous release of energy from the gainmories Micro waves
L. . X -rays .
unstable nuclei is called radiation. Light
- . Gamma rays
» The phenomenon of spontaneous release of radiation is Neutrons Heat
called radioactivity . 20-Apr-22 April 20,
2022
Radiation Non-Ionizing Radiation

Radiation is a form of energy, like heat or light, emitted
through space and matter and which cannot be
detected by any of our five senses.

Radiation is transmission of energy as particles or as
electromagnetic waves from the unstable nucleus of an
atom.
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Radioactivity : It is the phenomenon in which an unstable nucleus
undergo transition.

Its unit is Bq (1 Bq = 1 disintegration per second
20-Apr-22

Non-lonizing radiation Radiation that doesn’t have
enough energy needed to ionize an atom with which it
interacts.

— radar waves
— microwaves
— visible light

Mobile phones use
electromagnetic radiation
in the microwave range
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Radiation sources around us

Natural sources
Manmade sources

Everybody is exposed to natural radiation,
it is inseparable. It is a fact of life.

Cosmic rays

Do radioactive
material remain
radioactive forever?

NO

Based on the half-life
they remain radioactive
for a certain period
of time
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External gamma radiation dose (mSv/y) around different cities in India
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Mumbai Guwahati Agra

Matrix Typical

Concentration

Igneous rock 2-5ug/9

(25-60Bq/kg)

Granite 2-20 ug/g
(25-250Bq/kg)
Soil 2-10ug/g
(25-124 Bq/kg)
Sediment 1-10pg/g
(12-124 Bq/kg)
Sea water 3 g/l
Drinking water 0.1 —-2ug/l
Groundwater 0.1 -5pg/l
Surface water 0.1-2pg/l
Food matrices 0.5 - 50 mBq/kg
Air activity 0.5-1ng/m3

In parentheses activity of 238U is reported

Typical Uranium Levels in various matrices
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20-200 mBq/kg 50-500 mBa/kg 20— 250 mBa/kg

50-150 mBq/kg .

1 ppm =1 pg/g

1 ppb =1 g/ 20-Apr-22




What we eat

NATURAL BACKGROUND RADIATION DOSE

Contribution of various radionuclides and pathways to theannual
dose to members of public from natural sources of ionizing radiation

Food Stuffs K-40 (Bq.kg) -

Rice 40-90 Redieton

Leafy Vegetables 80— 220 Globally, the average radiation dose to members of the

public is 2.4 mSv per year.
Brinjal 90 — 140 It varies widely from region to region
Inter'nal . MI ul ul m M

Tapioca 85-120 53?35??#(:,'?5; et e A E!?;:'i‘:'&'::::
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Carrot 60-120 zmsv

Beetroot 90-120 - 238U
" g zasfj*a-
RADIO-ISOTOPES IN HUMAN HEALTH
Radio-isotopes Radioactive decay

A radionuclide (radioactive nuclide, radioisotope or radioactive
isotope) is a nuclide that has excess nuclear energy, making it
unstable.
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Binding energy per nucleon graph

Three of the most common types of decay modes are

Alpha decay (a-decay) )
Beta decay (b-decay) } Charged Particles
Gamma decay (v-decay) mmp Photon

wavelength

radio infrared visible light ultraviolet
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Applications of positrons in human health

Positron Emission Tomography(PET)is a functional imaging technique that
uses radioactive substances known asradiotracers to visualize and
measure changes in metabolic processes on

18F-FDG accumulates in tumors hence it is a major
clinical fool in cancer diagnosis.

Isotope |[Half-life
11C 20 min
13N 10 min
150 2 min
18F 110 min
68Ga 67.81 min
64Cu 127 h
[pamn_ péd
55Co 175 h
89Zr 784 h
82Rb 1.3 min

PET Scan Machine

Whole-body PET scan using '8F-FDG.

PET scan of the human brain
using Oxygen-15

External beam radiotherapy ( y radiation therapy)

Some isotopes

for radiotherapy

It is the most common form of radio .
therapy also known as tele-therapy o 1317 - Thyr‘Old cancer

In this method radiation source is away i 89$r‘, 1535m - Bone Cancer

from the body

The radiation is directed at the tumour
from outside the body.

« 223Rq Prostate cancer spreading to bones

60Co Radiotherapy

Medically useful photon beams can also be derived from a radioactive source o s
suchas ‘gZIr,EWCps, 226Rq, 9Co. f ‘@_ﬁmw"m - beta decay 0.317 MeV
gamma-rays 11732 MeV ,
Eees 13325 MeV
Radioisotope Halflife Gamma ray energies Remarks Half-life 5.27 years
1921p 73.83 days 0.2 t0 0.6 MeV -
137Cs 30.17 years 0.6617 MeV Long lived!3Cs spoils image
quality
226Rq 1600 years 0.080 MeV. No longer used
%0Co 5.27 years 11732 MeV_and 1.3325 MeV Good choice

Brachytherapy

Brachytherapy is a form of radiation therapy where a sealed radiation
source is placed inside or next to the area requiring treatment.

Brachytherapy instead involves the precise placement of short-range
radiation-sources (radioisotopes, 2 or 3!Cs for instance) directly at the site
of the cancerous tumour.

It is commonly used for treatment
for cervical, prostate, breast, oesophageal and
skin cancer.

A new type of freatment method has evolved which is
known as "Targeted Therapy "

Radionuclide Transport in the Human Body (Targeted Therapy)
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Laser Isotope Separation

Ionization Efficiency Contour

176y thermal neutron absorption cross -section 2090 barns

78,4 lonization Efficiency lonization Efficiency
oonto*
a000
6000 1.00x10*
o
z
A B A B il
1 § :
. L] L] 3
3 . e * | il .
™ w4 L - fl Tt
' 2000 %
* 5 e o *
-4000
7 L] 1.00x10*
1200010000-8000 6000 4000 2000 O 2000 4000 6000 8000 10000
Laser-1 Foquency (WHz)
A demon which will reduce entropy of the system
(Violation of 2" law of Thermodynamics)
. L. A Generdlized Three-Step Photoionization Process
Lu conversion efficiency to !77Lu
"’)., 6 - Rabi Frequency
1F 2~ Natural Lu issesd t__'________________.._..,,___ T - decay rate to the lower level
, 19) y - decay rate to the trap level
A A Y "
t o S & N oy A - Detuning from resonance level
i - 'X. r
s I T u| G, &
3 g |
£ 001 L 3
s ‘\ [ N
3 17
(= rb
greap \ G,
é \ Lu Tonization Potential = 43762.6 cm 1 (5.426 eV)
4L S B =X N\
—8— Neutron Flux 1 X 10" l&)
—m—Neutron Flux 1X 10"
1E5 L ~A~— Neutron Flux 1 X 10™ Na G l-a
1 1 1 1 1 1 1 a
0 20 40 60 80 100 120
Irradiation Time (days;
(days) i )




