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AREA OF RESEARCH 
I work on carbonaceous aerosol; specifically optical and chemical properties of black carbon (BC) and 
brown carbon (BrC) aerosols in rural eastern Indo-Gangetic plains to understand source emissions and 
climate forcing. Along with that I also work on quantitative and qualitative analysis its chromophoric 
composition. 

 
Under the Supervision of Dr. Sayantan Sarkar, School of Engineering, IIT Mandi and Co- supervision 
of Dr. Manoj Kumar Jaiswal, IISER Kolkata 

 
ACADEMIC BACKGROUND 

2017-till 
date 

Integrated MS-PhD Department of Earth Sciences, 
Indian Institute of Science 
Education and Research Kolkata, 
India 

8.67 

2016-2017 PG Diploma in Environment and 
Sustainable Development 

Indira Gandhi National Open 
University (IGNOU), Delhi 

60% 

2013-2016 B.Sc. (Hons.) Geology Hansraj College, University of 
Delhi, Delhi 

74.00% 

2013 Senior Secondary Examination 
(12th) 

Central Board of Secondary 
Education, Delhi 

87.40% 

2011 Secondary Examination (10th) Central Board of Secondary 
Education, Delhi 

9.4 

 
TEACHING ASSOCIATESHIP 
Internal: 
ES1101:  Earth and Planetary Sciences (1st year BS-MS core course) 
ES2202: Introduction of Environmental Sciences (2nd year BS-MS core course) 
ES2102:  Hydrology and Geodynamics (2nd year BS-MS core course) 

                 External: 
                 2021-22- NPTEL course: Research methodology (Assignment checking) 
                 2022-23 - NPTEL course noc22_ce102: Environmental geomechanics 
                                   NPTEL course noc23_ce14: Air pollution and control 
 

COURSES TAKEN IN PHD 
None (116 credits of coursework were completed during the first 3 years of the IPhD program). 

 
RESEARCH INTERESTS  

 Optical and chemical properties of black and brown carbon aerosol with emphasis on 
nitroaromatic chromophores. 

 Aerosol climate forcing 
 Reconstruction of historical pollutant deposition profiles in lake sediments 

 
AWARDS AND ACHIEVEMENTS 

 Prime Minister Research Fellowship (PMRF) in May 2020  June 2022 for Ph.D. by Ministry of 



Education, Government of India (GOI). 
 Global Engagement Fund award of University College London (UCL), for collaborative 

research at UCL during 18th January to 2nd February 2020 with Professor Neil Rose on 
reconstructing historical pollutant deposition profiles using lake sediment archives. 

 Registration support under the Special Registration Support Program for 36th International 
Geological Congress postponed due to COVID-19; new dates will be announced soon. 

 
RESEARCH EXPERIENCE 

1.  carbon (BrC) aerosols and its chromophoric composition in the Indo-Gangetic  
with Dr. Sayantan Sarkar, Assistant Professor, School of Engineering, IIT Mandi. 
(2017-till date) 

2. scientists from 
NCPOR Goa and IITM Pune as collaborators. (September-October 2019) 

3. GDEM and 
Dr. Vinay Sinha, Associate Professor, Department of Natural Resources, 

TERI University. (June 2015-July 2016) 
 

PUBLICATIONS 

 
Peer-Reviewed Articles 

 
1. Dey, S., Mukherjee, A., Polana, A. J., Rana, A., Mao, J., Jia, S., Yadav, A. K., Khillare, P. S, Sarkar, 

S., 2020. Brown carbon aerosols in the Indo-Gangetic Plain outflow: insights from excitation 
emission matrix (EEM) fluorescence spectroscopy. Environ. Sci.: Processes Impacts, 23, 745  
755. https://doi.org/10.1039/D1EM00050K 

2. Mukherjee, A., Dey, S., Rana, A., Jia, S., Banerjee, S., Sarkar, S., 2020. Source and atmospheric 
processing of brown carbon and HULIS in Indo-Gangetic Plain: Insights from compositional 
analysis. Environ. Pollut., 267, 115440. https://doi.org/10.1016/j.envpol.2020.115440 

3. Rana, A., Dey, S., Rawat, P., Mukherjee, A., Mao, J., Jia, S., Khillare, P. S., Yadav, A. K., Sarkar, 
S., 2020. Optical properties of aerosol brown carbon (BrC) in the eastern Indo-Gangetic Plain. 
Sci. Total Environ. 716, 137102. https://doi.org/10.1016/j.scitotenv.2020.137102 

4. Kolakkandi, V., Sharma, B., Rana, A., Dey, S., Rawat, P., Sarkar, S., 2020. Spatially resolved 
distribution, sources and health risks of heavy metals in size-fractionated road dust from 57 
sites across megacity Kolkata, India. Sci. Total Environ. 705, 135805. 
https://doi.org/10.1016/j.scitotenv.2019.135805 

5. Rana, A., Jia, S., Sarkar, S., 2019. Black carbon aerosol in India: A comprehensive review of 
current status and future prospects. Atmos. Res. 218, 207-230. 
https://doi.org/10.1016/j.atmosres.2018.12.002 

 
Papers under review 

6. Rana, A., Rawat, P., and Sarkar, S., 2023. Sources, transport pathways and radiative effects of  
BC aerosol during 2018-2020 at a receptor site in the eastern Indo-Gangetic Plain. (Under  
review in Atmospheric Environment) 

 
Book Chapters 

 
1. Rana, A., Dey, S., Sarkar, S., 2021. Optical properties of brown carbon (BrC) in aerosols and 

surface snow at Ny- Ålesund during the polar summer. In Understanding Present and Past 
Arctic Environments: An Integrated Approach from Climate Change Perspectives, 
ISBN: 9780128228692. 

2. Rana, A., Sarkar, S., 2019. First Measurements of Aerosol Climate Forcing Agents in Rural West 



Bengal. In Environmental issues: Approaches and practices, ISBN: 978-81-939266-1-1. 
 

Conference Papers/Posters 
 

1. Rana, A., Dey, S., Sarkar, S., 2020. Optical properties of atmospheric brown carbon (BrC) for 
photochemical and biomass burning-dominated aerosol regimes in India. 36th International 
Geological Congress (IGC), (Postponed due to COVID-19), New Delhi, India. 

2. Rana, A., Sarkar, S., 2018. Summer-time black and brown carbon (BC and BrC) in the eastern 
Indo-Gangetic plains, oral presentation at Indian Aerosol Science & Technology Association 
(IASTA 2018) conference during 26-28 November 2018 at Indian Institute of Technology (IIT), 
Delhi. 

 
WORKSHOP ATTENDED 

 
1. Participated in International Workshop on Cloud Dynamics, Microphysics and Small-scale 

Simulation during 13 - 17 August 2018 organized by Indian Institute of Tropical Meteorology 
(IITM), Pune. 

2. International workshop on Land-Ocean-Atmosphere interaction, greenhouse gases and 
coastal processes (LOA) 2018 conducted at IISER Kolkata during 24 July  5 August 2018. 

3. Global Initiative of Academic Networks (GIAN) course on science communication by Prof. 
Lewis Dartnell from 22 - 26 July 2019 in IISER Kolkata. 

 
INSTRUMENTATION EXPERIENCE 

Mass spectroscopy [GC-MS and HPLC-MS], Transmission and Reflected Light Microscopy, 
Aethalometer (AE- 33), PM2.5 sampler, UV-vis spectroscopy, Fluorescence spectroscopy, Attenuated 
Total Reflection Fourier Transform Infrared (ATR FTIR) Spectroscopy, Wavelength Dispersive X-Ray 
Fluorescence (WD-XRF), Nuclear magnetic resonance (NMR). 

 
SOFTWARE AND TOOLBOX USED 

OriginPro, MATLAB, ArcGIS, SBDART, HYSPLIT, drEEM toolbox, PARAFAC model 
 

FIELD STUDIES 

 
 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EXTRA-CURRICULAR 

 Participated in university-level competition themed as  the Challenges of  
 Participated in  Chain  for cancer awareness. 
 Participated in   Geological festival of IIT Bombay. 
 Participated in Fevicryl Painting workshop at IISER Kolkata. 
 Worked as Ed-Volunteer in Make a difference NGO. 
 Stood first in spray painting in INQUIVESTA at IISER Kolkata. 

February - March 
2020 

Mandi, 
Himachal Pradesh, India 

Indoor pollution 
sampling 

IISER Kolkata 

September -
October 

2019 

Ny-Alesund, 
Svalbard, Norway 

Brown carbon 
and HULIS in 

Arctic 

IISER Kolkata 
and 

NCPOR Goa 

December 2018 Chandipur, Orissa, India Sedimentology IISER Kolkata 

January 2018 Ghatshila region, Jharkhand, India Reconstruction 
of the structural 

deformation 
history of the 

region 

IISER Kolkata 

December 2017 Gurudomgmar lake, Sikkim, 
India 

Preliminary 
survey for 

limnological 
studies. 

IISER Kolkata 

December 2015- 
January 

2016 

Mandi, Himachal Pradesh, India Structural 
Sedimentological 

features 

Hansraj College, 
Delhi University 

December 2014- 
January 

2015 

Jammu, India Paleontological, 
structural, 

sedimentological 
features and 

stratigraphy of 
Siwaliks 

(Outer Himalaya) 

Hansraj College, 
Delhi University 










