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CSIR-NPL  Strengthens  National  Quality  Infrastructure  with 
Inauguration of Two Apex Calibration Facilities 

Source: PIB, Dt. 08 Jan 2026

India  witnessed  the  launch  of  two  apex-level  calibration  establishments  at  CSIR-National  Physical 

Laboratory,  dedicated to empowering indigenous measurement and certification within the country.  The 

CSIR-NPL, the apex institution for metrology and custodian of India’s national standards, completed eight 

decades of diligent service to the nation. The Laboratory had been discharging its responsibilities as the 

National  Metrology  Institute  of  India,  establishing  reference  measurements  that  supported  research 

laboratories, manufacturing units, municipal agencies, and strategic sectors. Its work in developing accurate 

measurements  had  a  direct  bearing  on  industrial  quality,  fair  trade,  reliable  environmental  data,  and 

consumer and public safety.

The National Primary Standard Facility for Solar Cell Calibration (NPF-SCC) was created to provide India 

with a world-class system to check the performance of reference solar cells and panels. The facility was built 

around a laser-based Differential Spectral Responsivity Primary Reference Measurement System developed 

in collaboration with PTB Germany. It enabled the measurement of the short-circuit current of reference 

solar cells with ±0.35 percent uncertainty at k equals 2, one of the lowest uncertainties among the four World  

Photovoltaic  Scale  laboratories.  This  milestone  established  a  complete  domestic  traceability  chain  for 

photovoltaic metrology, reduced dependence on foreign calibration, shortened turnaround time for Indian 

solar companies, and allowed calibration certificates to be issued on the basis of Indian climatic, humidity, 

and  dust  profiles.  The  facility  was  expected  to  support  India’s  rapidly  expanding  solar  manufacturing 

ecosystem, rooftop solar missions, and wider acceptance of Indian PV products in exports and PLI-linked 

programmes.

The National Environmental Standard Laboratory (NESL) was established to test and recalibrate instruments 

used for air pollution monitoring systems and environmental sensors under Indian environmental conditions. 

Earlier, most such equipment was imported with foreign certifications issued under Europe or US weather 

profiles. The difference in temperature, humidity, pollution mix, and high dust load often affected the long-

term reliability and transparency of data generated in India. NESL allowed manufacturers, industries, and  

municipal agencies to validate performance within the country, ensured credible data for the National Clean 

Air  Programme, industrial  emission audits,  and smart-city monitoring networks,  and provided reference 

gases,  protocols,  and  uncertainty  evaluation  services  that  improved  public  trust  and  evidence-based 

governance.

Together, NPF-SCC and NESL were expected to help MSMEs, start-ups, and indigenous manufacturers to 

demonstrate product quality at lower cost, meet tightening regulatory guidelines on quality and transparency, 

and overcome trade and certification barriers in a cost-effective manner. Both facilities were realised through 

financial grants from the Ministry of New and Renewable Energy, Government of India, and  the Ministry of 

Environment, Forest and Climate Change, respectively. These facilities show the strength of inter-ministerial 

collaborations in realizing world class facilities in India. CSIR-NPL also reiterated that the Laboratory had 

been  working  on  quantum  standards  development,  advanced  materials  and  biomedical  metrology,  and 

maintenance  of  Indian  Standard  Time.  These  initiatives  reflected  the  Laboratory’s  multidimensional 
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contribution to  India’s  economy and daily  life,  highlighted the  importance of  reliable  measurements  to 

society, and reaffirmed CSIR-NPL’s commitment to provide precision for India’s progress and prosperity.

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2212468&reg=3&lang=1 

*

Non-invasive way to feel density of atoms can provide a new window 
into the Quantum World 

Source: PIB, Dt. 08 Jan 2026

A new technique developed by scientists can enable local density measurements of cold atoms in real time, 

without  significantly  disturbing them.  This  could  prove  instrumental  in  the  development  of  near-future 

applications in quantum computation and quantum sensing, where real-time detection of atoms and their 

quantum state is of paramount importance.

In conventional cold atom experiments, where kinetic energy of atoms are reduced to near absolute zero 

temperatures by means of laser cooling and trapping techniques, the quantum properties of the atoms are 

more evident. These cold atoms can then be used as resources for quantum computers and quantum sensing. 

In order to detect the quantum state of these atoms, methods such as absorption and fluorescence imaging are 

widely  used.  However,  these  techniques  have  inherent  limitations.  Absorption  imaging  struggles  while 

imaging dense  atomic clouds  because the  probe beam cannot  penetrate  sufficiently  to  provide accurate 

density measurements. Fluorescence imaging, on the other hand, requires longer exposure times to collect 

scattered  photons,  and  both  approaches  are  often  destructive,  altering  the  state  of  the  atoms  during 

measurement.

Researchers at the Raman Research Institute, an autonomous institute of the Department of Science and 

Technology  (DST),  Government  of  India,  demonstrated  a  technique  called  Raman  Driven  Spin  Noise 

Spectroscopy (RDSNS),  that  overcomes  these  challenges  by  combining spin  noise  spectroscopy,  which 

detects natural fluctuations of atomic spins by detecting the polarisation fluctuations of a laser light passing 

through the atomic sample. This method also uses two additional laser beams to coherently drive atoms  

between two adjacent spin states.

These Raman beams drive transitions between atomic states and dramatically boost the signal – by nearly a 

million  times.  The  probing  volume  is  0.01mm3 which  is  achieved  by  focusing  the  probe  to  just  38 

micrometers, targeting a tiny region of the atom cloud encompassing about 10,000 atoms. Importantly, the 

measured signal provides a direct measure of local density rather than merely the total atom number.

The team used RDSNS to study potassium atoms in a magneto-optical trap (MOT), and observed that the 

central density of the atomic cloud saturated within one second, whereas the total atom count, measured via 

fluorescence, took nearly twice as long.

This highlights a key difference-- fluorescence reveals global atom counts, while RDSNS shows how tightly 

atoms are packed locally. 

“The technique  is  non-invasive,  as  the  probe  is  far-detuned  and  operates  at  low power,  allowing  even 

microsecond-scale  measurements  to  achieve  accuracy  within  a  few  percent,”  Bernadette  Varsha  FJ  & 

Bhagyashri Deepak Bidwai, Research Assistants, QuMIX lab at RRI pointed out.

“Real-time  nondestructive  imaging  methods  are  a  great  quantum  sensing  and  computing  candidate.  It 

uncovers many-body dynamics by capturing the transient microscopic density fluctuations. It can be used to 
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benchmark theoretical models with spatially resolved data.”, said Sayari, a PhD researcher at RRI and the 

study's lead author.

To validate RDSNS, the team compared local density profiles with results obtained using the inverse Abel 

transform applied to fluorescence images. The agreement was remarkable. Unlike the Abel transform, which 

requires axial symmetry, RDSNS performs robustly even in asymmetric or dynamically evolving atomic 

clouds.

The broader significance of this work is invaluable for quantum technologies; fast, precise, and non-invasive 

density measurements are helpful in devices like gravimeters, magnetometers, and other sensors that depend 

critically  on  knowing  atom  density  with  precision.  By  enabling  micron-scale  local  probing  without 

disturbing the system, RDSNS opens pathways to  study phenomena such as  density  wave propagation, 

quantum transport, to name a few.

“We  anticipate  that  this  technique  will  find  broad  applications  in  real  time  diagnostics  of  cold  atom 

experiments especially in context of quantum computing with neutral atoms and quantum simulations with 

cold atoms, and in domains such as exploring transport phenomena, non-equilibrium dynamics etc.”, said 

Prof. Saptarishi Chaudhuri, who leads the Quantum Mixtures (QuMIX) lab at RRI.

Supported under India’s National Quantum Mission, this breakthrough positions RRI at the forefront of 

precision measurement in quantum research, underscoring a broader lesson: progress often comes not from 

looking harder, but from finding gentler, smarter ways to look.

Publication Link: https://doi.org/10.1063/5.0277027

https://www.pib.gov.in/PressReleasePage.aspx?PRID=2212324&reg=3&lang=1 

*

Water  vapor  heats  the atmosphere much more than aerosols  do: 
new study  

Source: PIB, Dt. 08 Jan 2026

New research has revealed the combined role of aerosols and water vapour in shaping the implications of  

climate change, suggesting that for reliable climate implications and future projections, both aerosols and 

water  vapor  should  be  considered,  as  their  interactions  can  significantly  impact  regional  atmospheric 

dynamics and the Indian summer monsoon.

The radiative effects of aerosols and water vapour are crucial for understanding as well as predicting the 

Earth’s  radiation  balance  and  hence  climate  dynamics,  and  play  a  pivotal  role  in  the  Earth’s  radiation 

balance,  influencing  global  temperatures,  weather  patterns  and  climate  stability.  These  radiative  effects 

provide insights on how aerosols, water vapour clouds, greenhouse gases influence the Earth’s radiation 

balance by scattering and absorbing the incoming solar radiation and outgoing terrestrial radiation.

The Indo-Gangetic Plain (IGP) region is considered a global hotspot of aerosol loading, with high spatio-

temporal variability in aerosols and water vapor content, making accurate quantification of their climatic 

response  quite  challenging  and  uncertain.  To  refine  climate  projections  and  assess  the  implications  of 

atmospheric composition changes on regional climate dynamics in and around IGP, it is important to analyse 

the relationship between aerosol loading and WVRE.

A study by Aryabhatta Research Institute of Observational Sciences (ARIES), Nainital along with Indian 

Institute  of  Astrophysics  (IIA),  Bengaluru,  both autonomous research institute  under  the Department  of 

Science and Technology (DST), Government of India, and international collaborators, University of Western 
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