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Thermal Imaging And Flush Langmuir Probe Diagnostic For Aditya-U 

Thermal imaging diagnostic is an important tool to study the interaction of plasma with the first wall surfaces made of graphite 
called the Plasma Facing Components (PFCs). Heat flux drawn by the PFCs due to the plasma wall interacting is estimated 
by real-time measurement of the temperature of these graphite components. Infrared (IR) camera is used to map the temper-
ature distribution on these PFCs. Limiter is a PFC which shapes and limits the extent of the plasma inside the tokamak. Fig-
ure 1 shows the installation of the toroidal inboard belt limiter inside the Aditya-U vessel. These graphite tiles on the limiter 
belt are imaged by IR imaging camera for measuring its temperature rise due to the plasma wall interaction. These thermal 
images will be post processed for evaluation of heat flux. Langmuir probes are used extensively to characterize the low tem-
perature plasmas. Probes can measure temperature, density and plasma potential. This information measured in the proximi-
ty of the PFCs can alternatively yield the heat flux. Validation of the heat flux estimated by the IR imaging diagnostic is possi-
ble using the Langmuir probe measurements. Flush mounted Langmuir probe diagnostic was conceptualized, designed, fab-
ricated and installed on the Aditya-U tokamak. The probes are installed in the field of view of the IR camera and hence can 
be seen in the thermal image.  This guarantees a better correlation between the heat fluxes measured independently by both 
these diagnostics.    Contributor : Shwetang N. Pandya 

(L) The toroidal inboard belt limiter installed inside the Aditya-U tokamak showing the installed six flush mounted Langmuir 
probes on a graphite tile (R) Thermal image of the same toroidal inboard belt limiter during the plasma disruption in a typical 
Aditya-U discharge # 31201.  

CAD 3D drawing showing the half cut Aditya-
U machine along with the thermal imaging 
diagnostic installation. The IR camera in-
stalled inside the soft iron shield box is view-
ing the inboard limiter as shown by the field 
of view.    

Baking of the vessel and PFCs is carried 

out to remove the adsorbed impurities. Ad-

itya-U is equipped with baking capabilities. 

The Aditya-U vessel was baked at 135 ÜC. 

The limiter and vessel wall temperatures 

were monitored using the IR camera to 

check its uniformity and steady state tem-

perature. This ensures that the temperature 

uniformity throughout the vessel is achieved 

and maintained. The temperature monitor-

ing was carried out continuously for more 

than 48 hours.  
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NFP-PFRC Vision Meeting (NPVM-2018)  

The first NFP-PFRC Vision Meeting was jointly organized by the Institute for Plasma Research, Gandhinagar and Nirma Uni-
versity, Ahmedabad during 26-28 April 2018. Over 150 participants, mainly consisting of PIôs, PCôs, experts and prospective 
PIôs attended this meeting. The meeting was also attended by the current and past PFRC committee members. 
 

This meeting was conceptualized by the PFRC Committee to take stock of the work carried out under the aegis of erstwhile 
BRFST earlier and since 2014, under the Plasma and Fusion Research Committee of the BRNS during the last 10 years. 
This meeting also had detailed deliberations to charter the plans for future areas of R&D in the coming decade. 
 

Prof. P I John, Chairman PFRC in his keynote address entitled ñThe National Fusion Programme: Retrospect, Prospectò, 
gave a brief account of the 10 years of NFP, BRFST and formation of PFRC. He described how PFRC has been able to 
bring together faculty from various institutions in India who had no prior experience in R&D related to plasma or fusion to suc-
cessfully work on a fusion related topic. There were two plenary talks on ñTokamak Research in India and Its Futureò by Dr. 
R. Srinivasan and ñSocietal Benefits of Plasma Technologies ï Alignment of Future R&D towards DAE 11-Point Visionò by 
Dr. S Mukherji respectively. This was followed by 16 invited talks by PCôs who consolidated the various projects in a specific 
area as well as gave their views on possible new areas of R&D possible in those areas. The Scientific Secretary of BRNS, 
Prof Sangita gave a talk on BRNS, its activities and funding procedures for the benefit of the participants and prospective 
PIôs. PIôs also presented over 75 posters based on the work carried out under various BRFST and PFRC funded projects. A 
book of abstracts was also released during the meeting. It is proposed that selected papers presented during the meeting 
would be peer reviewed and published as a special issue in a journal. 
 

Two panel discussions were organized to discuss various issues related to  carrying out R&D projects and also to discuss 
future areas of work. It was proposed to initiate NFP-PFRC working groups under 12 different areas where most of the R&D 
under PFRC were focused on.   

(L) Inauguration of the meeting (R) Releasing the book of abstracts 

(L-R) Prof. Sangita, Dr. Chenna Reddy, Prof. A. K. Ray, Prof. Amit Roy and Prof. Prabal Chattopadhyay addressing the audience 

(L-R) Prof. P I John delivering the Keynote Address, Prof. R Srinivasan and Prof. S Mukherjee delivering Plenary Talks.  


