
Data Storage
[Spintronic Devices]

Quantum Sensors 
[Diamond-based NV]

Quantum Clock 
[Ultra Cold Sr atoms]

Quantum Computer
[Ca+ Ion Trap]

Gravimeter [Rb BEC]

Quantum Technologies Development



Technology demonstration of Gravimeter at HI lab

High precision measurement of absolute local gravitational acceleration ‘g’
Motivation: gravimetry

Applications: Gravimetry

Gravimeter

30% of water in NSW is missing!
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Question:

Quantum Sensors vs. Classical Sensors

Mechanical inertial sensor Atomic inertial sensor:

Response depends on properties 

of macroscopic components
Response depends only on 

fundamental constants

•Precise

•High bandwidth

•Susceptible to drift

•Precise

•Low bandwidth

•Very low drift

Current gravimeters are limited by long-

term drifts in calibration   

• Understanding groundwater 

movement to make better use of 

the water that falls in a catchment  

• Minerals exploration: Less 

expensive way to find ore-bodies

Success Story

Successfully demonstrated 6th decimal place of ‘g’

Work in Progress:

❑ Engineering prototype – Transportable Gravimeter

❑ Higher Precision, upto 8th decimal place



Civil Engineering Tunnels Nuclear stockpiles

Geoid Mapping Marine wreck & minesHidden machinery

Highlights of the Achievements

No. of Technologies 

Developed/Commercialized
Applications: Hydrology & Underground Resource Mapping

High precision measurement 
of absolute  local 

gravitational acceleration ‘g’Motivation: gravimetry
Applications: Gravimetry

Gravimeter
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Question:

Quantum Sensors vs. Classical Sensors

Mechanical inertial sensor Atomic inertial sensor:

Response depends on properties 

of macroscopic components
Response depends only on 

fundamental constants

•Precise

•High bandwidth

•Susceptible to drift

•Precise

•Low bandwidth

•Very low drift

Current gravimeters are limited by long-

term drifts in calibration   

• Understanding groundwater 

movement to make better use of 

the water that falls in a catchment  

• Minerals exploration: Less 

expensive way to find ore-bodies

Reference: UK MoD Roadmap 2035

T(ms) 𝚫𝒈

𝒈
𝒍𝒊𝒎𝒊𝒕

𝚫𝒈

𝒈

10 9.4 ∗ 10−7 2 ∗ 10−6

Current Sensitivity
~200 micro-galT = 10 ms

Interferogram time

Development of Gravimeter: TRL 7



I-HUB QTF@ Centre-State Conclave, Ahmedabad
10-11 September 2022

Successfully demonstrated India's first portable cold atoms
GDQLabs Developing neutral atom Quantum Computer

Success Story



QT Sensitization @ COEP | VIIT | IUCAA

VIIT pics

Nobel Prize Talk
2nd November 2022

I-HUB QTF@IBM THINK 2022


