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Commemorating 150 years of the Rashtriya Geet ñVande Mataramò  

As per the directives of the Ministry of Home Affairs, Government of India to commemorate 150 years of the Rashtriya 

Geet, ñVande Mataramò, through a year-long programme from 7th November 2025 to 7th November 2026, IPR staff       

members enthusiastically participated in a collective recitation of Vande Mataram on 13 Nov 2025. The sound of our National 

pride echoed throughout the campus.  

Listen to the rendition.  

IPR Staff members singing the Rashtriya Geet ñVande Mataramò on 13 Nov 2025 

https://www.ipr.res.in/videos/Vande_Mataram_2025_IPR_Gandhinagar.html
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Development of a sensitive flowmeter for electrically conducting liquids 

Figure: (a) CAD drawing of newly designed 

flowmeter using Halbach magnet and (b)  

Sensitivity estimation of the flowmeter in the 

novel experimental set up using first principles 

Molten metals (e.g. Pb-Li) are being proposed as a tritium breeder and/or 

coolant in blankets for nuclear fusion reactor.    Volumetric flowrate is one of 

the important process parameter to be measured for ensuring safe and opti-

mum operation of the coolant/breeder circuit. A flowmeter (FM) has been de-

signed using Halbach magnet arrangement that provides high   sensitivity. 

The FM is calibrated in a novel high temperature experimental set up using 

first principles. In the experiment, the mass of molten Pb-Li (at 300
o
C-310

o
C) 

transferred through the FM per unit time has been measured and this infor-

mation is used to calibrate the flowmeter against the voltage signal obtained 

in the FM. Accurate Pb-Li mass measurement is made possible by using a 

novel design of EWBA (Edge Welded Bellow Assembly). The dry calibration 

has been performed using numerical MHD computations and compared with 

experimental results. 

The published work titled ñDevelopment of a sensitive flowmeter for elec-

trically conducting liquids and its calibration using first principles in a 

novel high temperature set upò is authored by Srikanta Sahu, Hardik Tailor, 

Ahsok K. Prajapati, Sandeep Gupta, Shrikant Y. Verma, Vijay Vasava, Rajen-

draprasad Bhattacharyay, published in IEEE Transactions on Instrumentation 

and Measurement, Vol. 74, 1014609 (2025)  

Full-Text: https://ieeexplore.ieee.org/document/11131307 

Non-inductive current drive at zero loop voltage using LHCD PAM launcher on ADITYA-U 

For the first time, the ADITYA-U tokamak experiment has been able to 

keep a plasma current running without using its usual electrical drive sys-

tem. Instead, it used special radio waves called lower hybrid waves, sent 

into the plasma through a newly installed antenna (Passive Active Mul-

tijunction antenna acronym as PAM) system. Normally, the plasma cur-

rent fades away after a short time, but with these waves the discharge 

could be sustained for much longer duration. 

The waves were efficiently absorbed by the plasma, and measurements 

of high-energy radiation showed that the energy was successfully trans-

ferred to fast-moving electrons, which helped maintain the current.  

These results demonstrate that the new antenna system works well and 

that radio-waveïdriven current can be a practical way to support longer 

tokamak plasma operations in ADITYA-U. 

The published work titled ñNon-inductive current drive at zero loop 

voltage using LHCD PAM launcher on ADITYA-Uò is authored by 

Jagabandhu Kumar, et. al., published in Nuclear Fusion, 65, 116029 

(2025) 

Full-Text: https://iopscience.iop.org/article/10.1088/1741-4326/ae1049 

Figure 2 shows the time evolution of key plasma parameters for shot 

#38781. The first panel displays plasma current (left axis) along with VFPS 

current (right axis). The second panel presents OT current (left axis) and 

the horizontal (red) and vertical (blue) plasma column positions (right axis). 

The third panel shows line-averaged density (left axis) and reflection        

co-efficient (RC) signals (right axis). The fourth panel illustrates the     

bremsstrahlung emission measured by the CdTe detector in the 20ï200 

keV range. 

Fig 1 (a) PAM Antenna Installed on ADITYA-U 

port-5 (b) PAM Antenna inside ADITYA-U vessel   

https://ieeexplore.ieee.org/document/11131307
https://iopscience.iop.org/article/10.1088/1741-4326/ae1049
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Doctoral Research Spotlight 

Studies on the dynamics of plasma beam of pulsed plasma accelerator using optical methods 

and its interaction with fusion relevant material by Azmirah Ahmed 

Publications:  

1] A. Ahmed, S. Singha, S. Borthakur, N. K. Neog, T. K. Borthakur, and J. Ghosh, óCharacteristics of plasma stream evolu-

tion in a pulsed plasma acceleratorô, Phys. Plasmas 28, 023109 (2021)  

2] A. Ahmed, S. Singha, N. K. Neog, and T. K. Borthakur, óEffect of external longitudinal magnetic field on the dynamics of 

pulsed plasma streamô, Phys. Scr, 98, 035601 (2023) 

3] A. Ahmed, S. Singha, N. K. Neog and T. K. Borthakur, óStudy of the evolution of pulsed plasma under an external longitu-

dinal magnetic fieldô, J. Appl. Phys. 134, 023301 (2023) 

4] A. Ahmed, S. Singha, N. K. Neog, and T. K. Borthakur, (2024) óHydrogen Plasma Stream Heat Source from Pulsed Plas-

ma Accelerator at CPPIPRô In: Sharma, A. (eds) HV-ESCA 2023. Lecture Notes in Electrical Engineering, vol 1143. Springer, 

Singapore.  

5] A. Ahmed, S. Singha, P. Baruah, P. P. Kalita, N. K. Neog, and T. K. Borthakur, óImpact of heat load on tungsten material 

by hydrogen plasma stream of PPAô,  Vacuum 240, 114473 (2025)  

6] A. Ahmed, S. Singha, S. Borthakur, N. Talukdar, N. K. Neog, and T. K. Borthakur, óFormation of lobe structures in rotating 

pulsed plasma under a non-uniform magnetic fieldô, (Under Review) (2025) 

Edge Localized Modes (ELMs) observed during high confinement mode 

(H-mode) of plasma in fusion reactors are periodic outbursts of plasma. 

These transient events releases energy and particles on reactor wall 

material that causes significant damage to the wall material. This materi-

al damage by plasma interaction is a critical issue and needs further re-

search to  understand the effects. This thesis discusses the study of 

plasma stream in a pulsed plasma accelerator (PPA), developed at CPP-

IPR, that is one of the potential heat sources to investigate this interac-

tion of plasma with fusion-relevant material.  

 

Initial optimization is done by investigating the behavior of neutral and 

ionized species excitations, plasma density, plasma velocity, electron 

excitation temperature, and electron temperature both in absence and 

presence of an external longitudinal magnetic field using OES. High-

speed imaging of the plasma stream provides insights about its shape, 

size, observable length, diameter, and uniformity. An energy density of 

0.22 MJ/m
2 
for hydrogen plasma has been achieved in PPA by the opti-

mization. This replicates the heat loading of single ELM event in the low-

er energy range (0.2 ï 2.5 MJ/m
2
) of mitigated ELMs. In this work, the 

fusion-relevant material considered is tungsten (W) and the plasma irra-

diated W samples are studied by different characterization techniques.  Azmirah Ahmed 

Pulsed Plasma Accelerator Facility. [Inset: Image of      

plasma beam 

FESEM gives the surface morphology of plasma irradiated W samples that shows appearance of blisters, crack formation 

and propagation, impurity deposition and agglomeration. XRD and EDAX indicates tungsten semi-carbide (W2C) layer for-

mation on the W surface. GIXRD technique shows strain propagation to depth of the material and accumulation of tensile 

residual stress that contributes to crack formation.  

FESEM Images of plasma irradiated W surfaces showing         

a) crack formation and impurity deposition, b) Blisters 



 

п Unveiling of product developed by incubated startup at AIC-IPR Plasmatech Innovation 
Foundation 

Coldray Plasma Labs, a startup incubated with IPRôs incubation center AIC-IPR Plasmatech Innovation Foundation has    

unveiled its product Coldray for treatment of chronic wound and diabetic foot ulcer. The product is developed using the     

platform of IPRôs proprietary technology named Atmospheric Pressure Plasma Jet. This innovation marks an important step 

towards providing advanced, non-invasive treatment options for diabetic wound care ð a critical need in the healthcare    

sector. 

On this occasion, Director, IPR, Dr. Tapas Ganguli, Dean (Admin), Dr. S. Mukherjee and the members of the development 

team Dr. Alphonsa Joseph, Dr. Ramakrishna Rane, Mr. Akshay Vaid and Mr. Anand Vasani shared how APPJ enables      

controlled delivery of reactive plasma species at room temperature, offering a safe and effective method for accelerating 

wound healing, reducing infection, and improving patient outcomes.  The Director, IPR also emphasized on the need of such 

translational activities wherein a research idea from the lab can be developed with the help of the industry and be brought to 

the public as affordable products.  

Mr. Vrushal Phadnis, founder of the startup also addressed the gathering and reflected on the journey of developing the 

product from concept to prototype and finally to a market-ready medical device. He spoke about overcoming the technical 

challenges during the developmental stages, the importance of collaborative support from IPR, and the motivation to create a 

solution that can make a meaningful difference in the lives of patients.  

M/s Coldray Plasma Labs have also showcased this product at the Emerging Science, Technology and Innovation Conclave 

(ESTIC) 2025 held during 3-5 Nov 2025, New Delhi organized by Department of Science and Technology (DST), India. 

Unveiling of the product ñColdrayò by Director, IPR  

Dr. Jitendra Singh (2nd from Right), Honôble Minister of State (Independent Charge) for      
Science & Technology, having a glimpse at the Coldray Plasma Labs stall at ESTIC2025 
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Remote Handling & Robotics Technology Development (RHRTD) Division 

The RHRTD Division is involved in technology development of remote handling and robotics equipment for challenging     

environments such as Tokamaks. Remote Handling is often described as the synergistic combination of technology and    

engineering management systems to enable operators to perform manipulation safely, reliably and repeatedly of items        

without being in personal contact. The division has carried out research and development of various RH systems such as    

In-vessel inspection system compatible to vacuum and high temperature, cable driven hyper redundant inspections systems, 

3 sided fully immersive Virtual Reality facility, Dual arm manipulator, Haptic master arms etc.  

These are the major systems developed in RHRTD: 

Hyper Redundant Inspection System (HyRIS) 

The system is a high-dexterity, tendon-driven 18 Degrees of Freedom (DOF) robotic armðsimilar to an elephantôs trunk-

developed for navigating narrow and complex spaces inside tokamaks. All motors and electronics remain outside the working 

area make it suitable for in-vessel inspection, pipe inspection, and deployment in harsh or confined environments. 

Hyper Redundant Inspection System (HyRIS) 

Articulated Inspection Robotic Arm (ARIA) 

Articulated Inspection Robotic Arm (ARIA) 

This system is a 6 DOF (5 rotary +1 translation) articulated robotic arm deployable in toroidal vessels during maintenance 

shutdowns. It is capable of handling payloads up to 50 kg at a 2.2 m reach, making it suitable for demanding in-vessel tasks. 

Each joint is equipped with both incremental and absolute encoders to ensure precise positional feedback. The arm is having 

general end effector interface to mount a mechanical gripper, a SCARA end effector enabling handling and manipulation of 

components. 
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Dual Arm Manipulator (DAM) 

3 sided fully immersive óAABHASô Virtual Reality (VR) facility 

A Virtual Reality (VR) facility has been developed to provide operators with an immersive and accurate perception of remote 

and dynamic environments, as if they were physically present on-site. The setup includes three-sided projection screens, a 6

-DOF optical hand and head tracking system, and a haptic force-feedback arm for realistic interaction. It is supported by a 

dedicated 3D middleware application for seamless visualization and control. The facility is fully established and operational 

for remote handling and training tasks. 

Dual Arm Manipulator (DAM) 

A dual-arm robotic manipulator has been developed for in-vessel RH tasks, featuring 6 joints per arm having BLDC motors 

equipped with both incremental and absolute encoders for high-precision control. Each arm can handle up to 5 kg payload, 

supported by a 25 kg central winch, and is equipped with head and hand cameras for accurate visual feedback.  

Vacuum Actuation System (VAS) 

A vacuum-compatible cable-driven actuation system has been developed to rotate and reposition sample tiles inside an UHV 

vessel (up to 1 Ĭ 10
-7
 mbar) for diagnostic applications. The system has been successfully tested for smooth and accurate 

operation under UHV conditions. 

Vacuum Actuation System (VAS) 

3 sided fully immersive óAABHASô Virtual Reality (VR) facility 

Remote Handling & Robotics Technology Development (RHRTD) Division 
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In-vessel Inspection System (IVIS) 

In-vessel Inspection System (IVIS) 

The In-Vessel Inspection System (IVIS) is a remotely operated robotic arm for inspection of Plasma Facing Components 

(PFCs) inside a tokamak without breaking the ultra-high vacuum (UHV)). It features a 6 DOF (5 rotary +1 translation),           

4-meter cantilevered arm mounted on a linear guide and stored in a vacuum storage chamber for seamless insertion and 

retraction. The system operates at 10
-7
 mbar vacuum and maximum baking temperature of 100 ÁC, with VR-based remote 

monitoring and control for precise navigation.  

Photo of the RHRTD Division (L-R) Kuntal Pakhira, Laxya Savaliya, Ravi Ranjan Kumar, Naveen Rastogi,                    

Krishan Kumar Gotewal (Division Head), Manoah Stephen, Jignesh Chauhan, Sudhanshu Shrivastava, Jayaram Jonnada 

Remote Handling & Robotics Technology Development (RHRTD) Division 
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ñRashtriya Ekta Diwasò, also known as National Unity Day, is         

observed on 31 October every year, to commemorate the birth       

anniversary of Sardar Vallabhbhai Patel. The year 2025 marks Sardar 

Patel's 150th Birth Anniversary .  

A pledge taking ceremony was organized at IPR as a mark of        

celebration on 31 October 2025. The pledge was solemnized by IPR 

staff members lead the Director and the Acting Chief Administrative 

Officer, both in Hindi and English. 

The staff members passionately took the pledge and reinforced their 

commitment to strengthen the security, unity and integrity of the     

Nation. 

Rashtriya Ekta Diwas - Pledge Taking Ceremony  

CVO, Dr. N. Ramasubramanian delivering his talk (L). Audience attending the talk (R) 

As a part of the Vigilance Awareness Week (VAW) -2025, on 28th October 2025, a talk titled "Vigilance Clearance: What and 

When" was delivered by the Chief Vigilance Officer, Dr. N. Ramasubramanian. He discussed the concept of Vigi-

lance     Clearance applicable to the Institute. The informative talk was attended by a large number of staff members.  

Vigilance Awareness Week - Talk by CVO 

IPR Staff members taking the Rashtriya Ekta Diwas pledge 

Director, Dr. Tapas Ganguli and ACAO, Ms. Supriya Nair                

administering the pledge 


