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Tarun Souradeep has made important contributions and succeeded in creating a 

strong, sustained Indian effort addressing issues at par with international research in 

Gravitation and cosmology. The impact of the Indian team led by him is widely 

recognized, both in the field of cosmology with frontline Cosmic Microwave Background 

experiments (CMB), and the emergent field of gravitational wave (GW) astronomy. 

Souradeep is a coauthor of the historic Gravitational Wave discovery paper 
(Physical Review Letters, February, 2016) that heralded the dawn of the new  field 
of GW astronomy and shares the coveted international  ‘Breakthrough prize in 
Fundamental Physics’ 2016  & ‘Gruber Cosmology prize 2016’ awarded to it. 
  
Souradeep has been able to chart out well-planned research programs and, hence, 

make very laudable contribution from India to frontier research areas. In 2009, he played 

a key role in the launch of a major national initiative through the multi-institutional & 

multi-disciplinary, IndIGO (Indian Initiative in Gravitational wave Observations) 

consortium in anticipation of gravitational wave discoveries expected a decade later with 

advanced Laser Interferometer Gravitational-wave observatories (LIGO). Souradeep 
was one of lead proposers and serves as the Science Spokesperson on the 
national mega-science LIGO-India project proposal made in 2011, to construct and 

operate an advanced GW detector on Indian soil. Approved by the union cabinet of 

India on Feb 17, 2016, the project is making rapid progress to first operations in 2024. 

The well planned build up of this national initiative translated to an 
unprecedented Indian contribution in the milestone scientific discovery of 
gravitational waves from mergers of black holes and neutron stars. At this time, 

India already counts as the fourth largest contributor, country-wise, in the international 

collaboration. With further discoveries on the way, and with the LIGO-India observatory 

commencing construction later this year  in the near future, Souradeep’s efforts promise 

to place Indian science visibly and firmly on the global map.  

 

During his nearly two decades of research as a faculty member, Souradeep has 

independently championed and achieved commendable international recognition in the 

extremely competitive and rapidly evolving field of Cosmic Microwave Background 
measurements that have spearheaded current cosmology over two decades. 
Souradeep shares the prestigious ‘Gruber Cosmology prize 2018’ with the Planck 
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team. He has developed & implemented innovative observational tests of key 
fundamental tenets of cosmology anticipating novel frontiers well in advance of path 

defining CMB space missions, WMAP and Planck.  In particular, he pioneered and 
still globally leads the observable quest to measure subtle violations of the 
cosmological principle. The CMB radiation arrives from a gigantic, cosmic, “super-

IMAX plasma screen display”, surrounding us at the furthest reaches of the observable 

universe (43 Billion-light-years away and 14 Billion years in the past). CMB 

measurements, hence, provide the most promising probe of statistical isotropy – a 

fundamental assumption of modern cosmology, more commonly referred to, as the 

cosmological principle. The immense intellectual, challenge of this scientific inference 

is that the universe provides a single sample of the underlying statistics of CMB 

fluctuations. A reliable isotropy violation measure has to overcome this inherent 
limitation of observational cosmology.  The announcement of the first cosmology 

results from the ESA Planck CMB space mission on March 21, 2013, highlighted the 

intriguing observation dubbed “cosmic hemispherical asymmetry”. Souradeep as 

core team member of the collaboration used the BipoSH representation developed by 

him to establish this apparent violation of the cosmological principle. The Planck 

cosmology paper has well over 1000 citations. It is noteworthy that this Indian group 

was the only international group in Planck with full data rights belonging to a country 

(India) that made no financial contribution to the mission. 

 
The Bipolar-Spherical-harmonic (BipoSH) representation of CMB discovered by 

Souradeep is a mathematically complete, natural extension to the conventional 
angular power spectrum of CMB that can observationally quantify isotropy 
violation in the cosmos. In two very significant letters published in the Astrophysical 

Journal, Souradeep, and his PhD student, proposed BipoSH and applied it to the 

WMAP observations [Hajian & Souradeep ApJL. 2003, Hajian, Souradeep & Cornish, 

ApJL 2005]. The group has sustained their leadership with a number of important follow 

up papers. Adopted by most major CMB collaborations, WMAP and Planck, BipoSH 
has become a ‘community standard’ and Souradeep was invited into the Planck 
core team to specifically undertake the assessment of the cosmological principle.  
 
Souradeep has opened other important frontiers through innovative tests of the 

‘standard model’ of cosmology, that observationally address the following key underlying 
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fundamental aspects: Scale invariance of primordial perturbations, Relic gravitational 

waves from inflation and signatures of primordial non-Gaussianity in the CMB. 
 

There is a unique window of opportunity to achieve the goal of an Indian CMB space 

mission in joint international collaboration. Most of the cosmological signal in the 

temperature fluctuations have been measured and harvested by the two space-based 

CMB missions, viz. WMAP from NASA and Planck Surveyor from ESA. However, nearly 

90% of the information regarding the CMB polarisation and spectral information (which 

has been virtually unmeasured since COBE) remain to be gleaned by a future CMB 

mission. Such a mission promises a balanced profile of returns that range from 

potentially path-breaking scientific discovery, advancement of related technology to high 

value science and priceless astrophysical data legacy. There is well established 

expertise across several institutions in India to garner the science from a CMB imaging 

and spectroscopy mission to provide considerable returns in terms of enhancing the 

Indian presence on the frontiers of  cosmology and astrophysics. At a meeting titled  

``Assessing the prospects for frontier CMB space experiments from India" held at the 

ISRO HQ, Bengaluru on January 8-9, 2018, a Indian Cosmology Consortium, CMB-

Bharat,  was formed to harness this unique opportunity to carry out frontier research in 

cosmology with a CMB space mission from India. In response to the  "Announcement of 

Opportunity (AO) for future Astronomy mission" by the Indian Space Research 

Organisation (ISRO),  CMB-Bharat consortium, with myself as the proposal lead, 

proposed a multifaceted frontier science and astronomy mission to map the sky 

temperature, linear polarization (~60-1000 GHz) and spectrum (~30-3000 GHz) of the 

background radiation with unprecedented sensitivity, accuracy and angular resolution. 

The proposal is under consideration at ISRO as a possible international collaborative 

venture with other interested space agencies. 

 

Immediately following the discovery of CMB fluctuations by the COBE-DMR space 

mission in 1992, as an early  PhD student, Souradeep was among the first to point 
out that the primordial gravitational wave background from inflation could be 

contributing to the COBE observations [Souradeep & Sahni, MPLA 1992]. The paper 

also provided the first quantitative predictions of the primordial GW spectrum 
normalized to the measured CMB fluctuations.  Recently, on Jan 9, 2018, at a 

meeting held at the ISRO HQ, Souradeep set up an Indian cosmology consortium 

(CMB-Bharat)  of about 90 researchers to pursue the possibility of a India-led 4th  
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generation CMB space mission. An ambitious proposal with Souradeep as the PI 
has been submitted to ISRO on April 16, 2018. 
 
The extent of Souradeep’s international recognition is evident in his election to 
the fellowship of the International Society on General Relativity and Gravitation 
(ISGRG) at the GR-20 conference in July 2013 (http://www.isgrg.org/fellows.php). He is 

the youngest among three scientists from India to be awarded the fellowship till date. 

Achievements of Souradeep as a promising researcher have been recognized and 

encouraged through notable awards & fellowships in India. 

 

The impact of Souradeep’s research work described above can be summarized 

quantitatively as follows (using INSPIRES, formerly SLAC-SPIRES, database): 

 
• Total number of citations accrued   is over 16000. 
• Average of   96   citations per published paper.  
• Renowned papers (1000+ citations): 3,  (500+ citations): 8  
• h index of 51. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


