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The ADITYA-U Tokamak at the Institute for Plasma Research (IPR) has recorded a breakthrough in plasma      

operations. Plasma operations has been successfully achieved with extended plasma pulse length beyond 0.6 s, 

achieving a new record maximum pulse length of ~0.643 s (Shot #39231) with improved plasma current flattop in 

pure Ohmic Hydrogen circular plasmas (without LH). This is the longest plasma pulse achieved so far in the     

history of ADITYA/ADITYA-U tokamak operations. This achievement was realized through systematic optimiza-

tion of the operating conditions, with the utilized volt-sec gradually increased from 67% to 72% of the total      

available 1.2 Vs. This includes improved wall conditioning using Ar + H2 gas-mixture GDC, optimization of the  

resistance setting in the Ohmic circuit, and pre-programmed tuning of the Ip references and vertical field. As a 

result, a sequence of increasingly longer and repeatable discharges was obtained: 0.603 s, 0.624 s, and finally 

0.643 s, demonstrating clear improvement in both plasma performance and operational reproducibility. 

Importantly, these long-duration discharges are now being achieved repeatedly and reliably, reflecting substantial 

improvement in machine conditioning, operational robustness, and plasma control capability. The recent       

achievement further strengthens confidence in the optimized operating scenario developed by the team and     

provides a strong basis for future long-pulse plasma operation in ADITYA-U. 

Landmark Achievement in ADITYA-U Tokamak Plasma Discharge 

ADITYA-U Tokamak 

Time traces of ADITYA-U shot (#39228 & 39231) 
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Understanding and controlling turbulence is a major challenge in fusion plasmas, as it drives outward particle 

transport and reduces confinement. In magnetized plasmas with radial pressure gradients, drift-wave turbulence 

naturally develops and strongly affects transport.  

 

In our recent experiment in Inverse Mirror Plasma Experimental Device (IMPED), we study the dynamic interplay 

between two important flow structures: mean flows and zonal flows (ZFs). The mean flow is a steady ErĬB flow 

driven by the equilibrium radial electric field, whereas zonal flows are low-frequency, nearly poloidally symmetric 

(kɗå0) flows generated by fluctuations in the low frequency radial electric field.  

These two flows are spatially separated: zonal flows are localized where the oscillating electric field and Reynolds 

stress gradient peak, while mean flows are localized where the plasma potential gradient is maximum. The mean 

flow shear excites a coherent KelvinïHelmholtz instability (KHI) at 5.6 kHz with mode number 5.  

In contrast, a low-frequency (~700 Hz) zonal flow appears near regions of strong Reynolds stress gradients. At 

the zonal flow location, detailed temporal analysis shows that the ZF modulates the KHI, with its phase leading 

the instability. As the zonal flow weakens, the KHI amplitude increases, indicating energy transfer from the ZF to 

higher-frequency fluctuations.  

Auto-bicoherence analysis confirms nonlinear coupling between the zonal flow, KHI, and their sidebands, this is 

further supported by amplitude correlation analysis. This highlights ZFôs role in shaping the turbulence spectrum. 

Interestingly, the KHI at this location exhibits a lower mode number (mode 2), suggesting that it is a type of      

tertiary instability driven by zonal flow shear, while the primary KHI is driven by mean flow shear.  

A key practical outcome of the study is the direct measurement of particle transport, which reveals three distinct 

regimes: 

¶ Near the zonal flow region: particle transport is nearly zero 

¶ At strong mean flow shear: particle transport becomes inward 

¶ At the plasma edge: turbulent bursts dominate transport 

These findings show that although both zonal flows and mean flows influence turbulence, mean flow shear plays 

a more dominant role in reducing outward transport under the present conditions.  

Study of Dynamic Interplay between Two important Flow Structures  

Inverse Mirror Plasma Experimental Device (IMPED) 
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This work provides new experimental insight into the complex interaction between plasma flows and turbulence, 

supporting ongoing efforts toward improved plasma confinement and control. The observation of inward particle 

transport in regions of strong velocity shear is especially significant, as it indicates conditions favourable for im-

proved confinement. Overall, the results demonstrate that plasma flows can effectively regulate turbulence and 

reduce transport lossesðan essential requirement for efficient fusion confinement. 

Reference: Karmakar, T., Roy, R., Lachhvani, L., Raju, D., Khodiyar, B., Chattopadhyay, P. K., & Sen, A. (2026). 

Zonal flow dynamics, modulation of mean-flow-driven fluctuations, and particle flux control in a linear magnetized 

plasma. Nuclear Fusion, 66(5), 056023. 

Study of Dynamic Interplay between Two important Flow Structures  

Invited Talk on MAG Payload onboard Aditya-L1 Solar Mission at CPP-IPR 

An invited talk titled ñThe First Indian Magnetic Field  Measure-

ments in Interplanetary Space: MAG Payload onboard Aditya-

L1 Solar Missionò was organized at Centre for Plasma Physics 

(CPP-IPR) on 18th May 2026.  

The talk was delivered by Dr. Vipin Kumar Yadav, Scientist/

Engineer SF, Space Physics Laboratory, Vikram Sarabhai Space 

Centre, Thiruvananthapuram and Principal Investigator, MAG,       

Aditya-L1 Solar Mission and   Principal Investigator, VFGM, Venus 

Orbiter Mission. He is a former Research (PhD) Scholar at IPR.  

In his talk, Dr. Yadav presented the MAG payload and its             

observations.  

  

(Left) Radial profile of potential fluctuation (f1f) spectra. (Middle) (a) Band-pass filtered signal in the 5 to 7 kHz range (blue) 
and its instantaneous amplitude (red) obtained using the Hilbert transform, showing clear low-frequency modulation. (b) Pow-
er spectral density (PSD) of the KH mode (black) and the Hilbert-envelope signal (red), highlighting the coherent KH mode 

and the low-frequency modulation. (Right) (a) Auto-bicoherence of potential fluctuation (f1f) at 2.4 cm, and (b) cross-
correlation between ZF and KH frequency bands. 

Dr. Vipin Yadav delivering his talk 

https://iopscience.iop.org/article/10.1088/1741-4326/ae5723
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Invited Talk on MAG Payload onboard Aditya-L1 Solar Mission at CPP-IPR 

Audience attending the invited talk 

An Expert talk on the occasion of World Intellectual Property Day 2026 

AIC-IPR Plasmatech Innovation Foundation (Plasmatech), in association with the Institute Innovation Council 

(IIC) & Rajbhasha Karyanvayan Samiti (ᵲᵾᵞᵯᵾᵹᵾ ᵗᵾᵱᵾ ᵷᵱᵪ ᵺᵿᵰᵿᵦύ of Institute for Plasma Research (IPR), organized 

an insightful talk titled ñBuilding an IP Moat Around Your Innovation: How to Navigate the IP Landscapeò as part 

of the celebrations for World Intellectual Property Day. Observed annually on April 26, and established by the 

World Intellectual Property Organization (WIPO) in 2000, the occasion aims to raise awareness about the role of 

patents, copyrights, trademarks, and industrial designs in fostering innovation and impacting everyday life. The 

expert session was conducted by Mr. Avi Garg, Partner at LEXORBIS, who brings nearly two decades of exper-

tise in Intellectual Property Rights. During the session, Mr. Garg delivered an engaging lecture on IP landscaping 

and the strategic aspects of IP litigation, highlighting important ñDos and Donôtsò for innovators, researchers, and 

entrepreneurs. The event witnessed active participation from technical staff of IPR as well as emerging startup 

founders. The talk emphasized the growing importance of intellectual property protection in the deeptech ecosys-

tem, where research and development efforts are highly intensive and innovation cycles are long. A well-defined 

IP strategy not only safeguards proprietary technologies but also creates strong entry barriers for competitors, 

enables market exclusivity, and enhances enterprise valuation. More importantly, a robust IP portfolio strengthens 

investor confidence and plays a crucial role in transforming scientific innovations into scalable and commercially 

successful ventures. 

Dean (R&D) Dr. Paritosh Chaudhuri welcoming the expert Mr. Avi Garg (L). Audience attending the talk (R) 
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Indian Patent no. 579862 titled ñA system and method for        

measurement of total hemispherical emissivity of an opaque      

materialò by Avijit Dewasi, Ranjana Gangradey, Samiran       

Mukherjee, Vishal Gupta, Rohan Dutta, Jyoti Shankar Mishra, 

Paresh Panchal, Pratikkumar Nayak was granted on 03 Feb 2026. 

About the Invention: Present invention relates to a    system and 

method for measurement of total hemispherical emissivity of opaque 

materials at cryogenic temperature to room temperature. The system 

comprises a metallic     chamber, inside which a heat radiator and a 

sample is placed. A temperature monitor is connected to the system to 

display the temperature measured by the temperature sensors attached 

with. During the operation of the system, high vacuum is   created inside 

the chamber. This vacuum chamber is placed inside a vessel which is 

then filled with liquid coolant. The system provides a simple sample 

mounting facility where the sample of any roughness can easily be 

mounted and demounted. The present invention calculates emissivity of 

the sample at an operated temperature (77-300 K). As compared to the 

existing arts, the present invention reduces the time by 30%-40%,      

required to reach the equilibrium below 3 hours. Moreover, the size of 

the vacuum chamber reduces three times as compared to the existing 

calorimetric technique-based emissivity measurement systems, there-

by making the system more compact. 

Industrial applicability:  

The present invention has a potential application in the domains of cry-

ogenic systems such as cryopumps, cryo-transmission lines, cryo-

plants, space simulation chamber, satellite test facilities, satellites, etc., 

where the material selection for desired low radiation heat load on 

such systems are required. The present invention will help the space 

industry to measure the emissivity at the application temperature,    

majorly at 80 K. 

Indian Patent Granted for invention on measurement of total hemispherical       
emissivity of an opaque material 

Patented Emissivity Measurement System  

Top view of the samples (a) adhesive placed on the 

bottom flange of the vacuum chamber, (b) activated 

charcoal of small grains, (c) activated charcoal of 

large grains, and (d) activated charcoal of mix grains.  

Top view of the sample (a) Copper plate with ~3.2 Õm surface 

roughness, (b) Aeroglaze Z306, (c) SG121FD, (d) PU1, (e) Black 

paint (Flat) mounted on the bottom flange of the vacuum chamber, 

and (f) Black paint (Matte-finished) mounted on the bottom flange of 

the vacuum chamber.  
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Representing the Department of Atomic Energy (DAE), IPR participated in the ŬŗȐūŉ TECH 2026 event, held at 

BRIC-NII New Delhi to mark The National Technology Day on May 11, 2026, alongside other DAE units.  

The exhibition and event was inaugurated by Union Minister of State (Independent Charge) for Science &      

Technology, Earth Sciences, PMO, Personnel, Public Grievances, Pensions, Atomic Energy and Space,           

Dr. Jitendra Singh, Govt of India. 

A special message from Prime Minister Narendra Modi, delivered by Secretary, Department of Biotechnology   

Dr. Rajesh S. Gokhale, conveyed greetings on National Technology Day and commended the multi-ministerial 

collaboration in strengthening Indiaôs innovation ecosystem.  

During the event IPR along with other exhibits has mainly showcased the following two technologies:   

-Liquid Nitrogen cooled Cryo pump technology (AGASTYAÈ) in the theme of ñDeep-Tech materials & advanced 

engineering technologiesò, and  

-Technology for Plasma activated water treatment system (PlazNeerÊ) in the theme of ñClimate & Agri/ Food 

Technologiesò. 

IPR stall was visited by a large number of visitors during the exhibition.  

IPRôs Participation in ŬŗȐūŉ (Vigyan) TECH 2026 

Principal Scientific Adviser to the Govt of India        

Prof. Ajay Kumar Sood (2nd from Left), visited IPR Stall  

IPR Stall at the Exhibition Dr. Jitentra Singh visiting the IPR Stall 

Visitors vising the IPR Exhibits 
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A two-day national symposium on application of plasma physics in sustainable waste management and            

conservation was organized by Sankardev College, Shillong, sponsored by Meghalaya State Pollution Control 

Board, in collaboration with IPR and CPP-IPR on 14th and 15th May 2026. The main agenda of the symposium 

was to evaluate the possibility of establishment of a pyrolysis system at Shillong for waste disposal. Dr. Nirav 

Jamnapara from IPR gave a talk on ñExploring waste to energy applications using RUDRA Plasma Pyrolysis 

Technologyò and Dr. Ngangom Aomoa from CPP-IPR gave a talk on ñApplication of plasma interacting with 

water for wastewater treatmentò. A panel discussion was also held to access the requirements, issues and 

probable solutions for establishing the system at Shillong, in which Dr. Nirav Jamnapara was a panelist and      

Dr. Ngangom Aomoa was the moderator. The symposium concluded with a visit to the pyrolysis system at Assam 

Science and Technology University at Jalukbari, Guwahati. The symposium was attended by representatives of 

Meghalaya State Pollution Control Board including the Chairman, Member Secretary and Chief Environmental 

Engineer, Central Pollution Control Board, Shillong Municipality Board, Department of Health & Family Welfare, 

Industries and Academicians.  

IPR at the National Symposium on Application of Plasma Physics in      
Sustainable Waste Management 

Audience attending the Symposium 

Dr. Nirav Jamnapara giving his talk (L) and he is receiving the certificate of appreciation (R) 

Dr. Ngangom Aomoa moderating the panel discussion (L) and he is receiving the certificate of appreciation (R) 
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śƁΉ ņūŉ Ķů ĸŲŜ ŋŬƧĶū ÐÑͨ œū͓ ƃŏū ͓ ŐźŬŅÑÑ ĶŶ  ìîŗƎ ĤƁĶ Ķū ŬŗŏźĻŉ ĶőŅŶ ƞĮ ŏƁĻūśůŉ ĸńŏū͠ Ő śŇΉ ŐźƁ ĶŶ  śūņ ĥħŋůĥő Ķů ŀůŏ 

ŉĸő őūĽŎūŚū ĶūŐūƈʉŐŉ śŬŏŬŅ ÅŉőūĶūśÆ¼ ĸūƁňůŉĸő Ķů ëïŗůƁ ļŏūŜů ōŷŁĶ Ķū ĥŐźĽŉ ëñ ĤƬŷœ ëéëï Ķź ōšŻŇū ĮŋŷǙ 

ĤĶūŇŏů ŏƎ śŌœŅūŋűŗƈĶ śƁŋʂ ƞĥί ŐŜ ōŷŁĶ ĸŲŜ ŏƁƧūœŐ ĶŶ  őūĽŎūŚū ŬŗŎūĸ ĶŶ  Ƴů ŜőůŘ ŬśƁŜ ĻŻŜūŉ¼ Ĩŋ ŬŉŇŶŘĶ¼ ŋŬˬŏ 

ĶūŐūƈʉŐŉ ĶūŐūƈœŐ¼ ŏŰƁōħ ĶŶ  ŏūĸƈŇŘƈŉ ŏƎ ĥŐźŬĽŅ Ķů ĸħί ōŷŁĶ Ķů ĤɭǕŅū ŉőūĶūś¼ ĸūƁňůŉĸő ĶŶ  ĤɭǕ Ƴů śŰŉůœ Ŭśʌū ŉŶ 

Ķůί 

ōŷŁĶ ŏƎ ŬŗŬŎʂ ĶƎ ƩůŐ ĶūŐūƈœŐźƁ¼ śƁĸŁŉźƁ ĮŗƁ ōƑĶźƁ ĶŶ  ƬŏŰķźƁ¼ őūĽŎūŚū ĤŬňĶūŭőŐźƁ Ņņū ƬŬŅŬŉŬňŐźƁ ŉŶ śŬƠŐ śŜŎūŬĸŅū Ķůί Ħś 

ŇŻőūŉ śŇ̝ ĶūŐūƈœŐźƁ ɨūőū Ƭ̏ŰŅ ļŏūŜů ƬĸŬŅ ŭőŋźŀƖ Ķů śŏůǕū Ķů ĸħ ĳő őūĽŎūŚū ĶŶ  œǗźƁ Ķů ƬūŮʏ ŜŶŅŰ ĥŗ˲Ķ śŰľūŗ 

ĮŗƁ ŬŇŘū-ŬŉŇƏŘ ƬŇūŉ ŬĶĮ ĸĮί ʖūȘū ĤŉŰśƁňūŉ śƁΉņūŉ śŶ łŸ¿ śűŐƈĶūƁŅ ĸŰʏū¼ śŜ-ĤɭǕ¼ őūŎūĶūś¼ łŸ¿ ŭőŅŶŘ śŰĸƁňů¼ śŇΉ Ő¼ 

őūŎūĶūś¼ łŸ¿ śƁ͟ Őū ŇŗŶ¼ ŬŜƁŇů ĤŬňĶūőů¼ Ƴů ŏŰĶŶ Ř śźœƁĶů¼ ŬŜƁŇů ĤŉŰŗūŇĶ Ņņū ŬŗŬŎʂ ƬŬŅŐźŬĸŅūĲƁ ĶŶ  ŬŗĽŶŅūĲƁ ŉŶ Ħś ōŷŁĶ ŏƎ 

Ŏūĸ ŬœŐūί 

Ħś ĶūŐƈƠŏ Ķū ĮĶ ƬŏŰķ ĥĶŚƈń ŉőūĶūś ĸūƁňůŉĸő Ķů ŬŜƁŇů ŋŬƧĶū ÒĸūƁňůŉĸőůÓ ĶŶ  ŋūſĻŗƎ ĤƁĶ Ķū ŬŗŏźĻŉ őŜū¼ ŬĽśŶ ŏƁĻūśůŉ 

ĤŬŅŬņŐźƁ ɨūőū ŬĶŐū ĸŐūί Ħś ĤƁĶ ŏƎ ʖūȘū ĤŉŰśƁňūŉ śƁΉņūŉ ĶŶ  ŗŷȐūŬŉĶ ĤŬňĶūŭőŐźƁ Ķů Ņůŉ őĻŉūĮſ ƬĶūŬŘŅ ƞħ ŜƑί ŬŗŘŶŚ 

Ĩ˝ŶķŉůŐ Ŝŷ ŬĶ Ħś Ĥŗśő ŋő śƁΉņūŉ Ķů ĸŲŜ ŋŬƧĶū Òʖū͓ ƃŏū șźŬŅÓ ĶŶ  ìîŗƎ ĤƁĶ Ķū ĸŭőŏūŏŐ ŬŗŏźĻŉ ŏƁĻūśůŉ ĤŬŅŬņŐźƁ 

ɨūőū ŬĶŐū ĸŐūί 

śŏūŋŉ śƧ ŏƎ ŗŚƈ ëéëî-ëï ĶŶ  ŬœĮ őūĽŎūŚū Řůː ŋŰő̉ūő ŬŗŅŭőŅ ŬĶĮ ĸĮί ŐŶ ŋŰő̉ūő śŇ̝ ĶūŐūƈœŐźƁ Ķź őūĽŎūŚū ĶŶ  ƬŎūŗů 

ŬƠŐūʉŐŉ ŏƎ ĨȻŲ ˺ ƬŇŘƈŉ ĶŶ  ŬœĮ ƬŇūŉ ŬĶĮ ĸĮί ̠ūŐɃ śƁΉņūŉÌŘŷǕŬńĶ śƁĸŁŉ ƳŶńů ŏƎ ʖūȘū ĤŉŰśƁňūŉ śƁΉņūŉ Ķź ŅŲŅůŐ 

Ήņūŉ Ƭūʏ Ķő ƬŬŅŬ˽Ņ őūĽŎūŚū Řůː śŶ śˁūŬŉŅ ŬĶŐū ĸŐū Ŝŷί 

őūĽŎūŚū Řůͻ ł ŋŰőΉ Ķūő Ƭūͨ Ņ ĶőŅŶ ƞĮ łŸ¿ śűŐƈĶū͠ Ņ ĸŰͨ Ņū ĮŗƁ śƁΉ ņūŉ Ķů ŀůŏ  
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ŬŗĽŶŅū Ķū ŉūŏ ƬŬŅŐźŬĸŅū Ķū ŉūŏ ĥŐźĽĶ ĶūŐūƈœŐ Ķū ŉūŏ ĥŐźĽŉ Ķů ŬŅŬņ ŋŰő̉ūő 

ê ƳůŏŅů șźŬŅ ĤƢŗūœ ŬĻƧ ŇŶķź ĳő ŗńƈŉ Ķőź őū˺ƊůŐ śűĻŉū ŬŗȐūŉ ĶƎ Ʃ Å.)#Æ ëí ŏūĻƈ¼ ëéëï ŬɨŅůŐ 

ë łŸ¿ ŭőŅŶŘ śŰĸƁňů ŬĻƧ ŇŶķź ĳő ŗńƈŉ Ķőź őū˺ƊůŐ śűĻŉū ŬŗȐūŉ ĶƎ Ʃ Å.)#Æ ëí ŏūĻƈ¼ ëéëï ƬźɔūŜŉ 

ì Ƴů ŬĻőūĸ ōů¿ Ŏŗśūő Ľœ ŬŇŗś ƬŬŅŐźŬĸŅū ĶƎ ƩůŐ Ľœ ĥŐźĸ ëé ŏūĻƈ¼ ëéëï ŬɨŅůŐ 

í Ƴů ĶŰ œŇůŋ ĶŰ ŏūő ŏŻŬœĶ Ì ̠őŬĻŅ ĶŬŗŅū ĶƎ ƩůŐ ŬŗɦūœŐ śƁĸŁŉ êï Ōőŗőů¼ ëéëï ŬɨŅůŐ 

î ʖūΒŏū ĤŉŰśƁňūŉ śƁΉņūŉ ŬŜɻů ĶŶ śưūŀ ÅśŗƈƳŶ˽ ĶūŐūƈ
œŐÆ śŜŎūŬĸŅū ĶŶ  ĥňūő ŋő 

ŉőūĶūś ĸūƁňůŉĸő ìé ŬŇśƁōő¼ ëéëî ŬɨŅůŐ 

ï łŸ¿ ŭőŅŶŘ śŰĸƁňů ŉūőū œŶķŉ ĦƁŬłŐŉ ĲŗőśůĽ ōƑĶ éì ŬŇśƁōő¼ ëéëî ŬɨŅůŐ 

ð Ƴů śŬĻŉ ĶŰ ŏūő őūĽŎūŚū ƬŬŅŐźŬĸŅū Ŝźŀœ ƬōƁňŉ śƁΉņūŉ ìé ŬśŅƁōő¼ ëéëî Ƭņŏ 

ñ łŸ¿ ĤŬŉœ ĶŰ ŏūő ͛ Őūĸů őūĽŎūŚū ƬŬŅŐźŬĸŅū Ŝźŀœ ƬōƁňŉ śƁΉņūŉ ìé ŬśŅƁōő¼ ëéëî ŬɨŅůŐ 

ò Ƴů œǗ śūŗŬœŐū őūĽŎūŚū ƬŬŅŐźŬĸŅū Ŝźŀœ ƬōƁňŉ śƁΉņūŉ ìé ŬśŅƁōő¼ ëéëî ŅŲŅůŐ 

êé Ƴů ŬĻőūĸ ōů¿ Ŏŗśūő őūĽŎūŚū ƬŬŅŐźŬĸŅū Ŝźŀœ ƬōƁňŉ śƁΉņūŉ ìé ŬśŅƁōő¼ ëéëî ƬźɔūŜŉ 

êê Ƴů ŋőūĸ ŋƁĻūœ ŏŶőū ŬŜɻů ĶūŐƈǕŶƧ ōƑĶ İŌ ĦƁŬłŐū ëì ŬśŅƁōő¼ ëéëî ŬɨŅůŐ 

êë śŰƳů ƬŬŅŎū ĸŰʏū ŏŶőū ŬŜɻů ĶūŐƈǕŶƧ ōƑĶ İŌ ĦƁŬłŐū ëì ŬśŅƁōő¼ ëéëî ŅŲŅůŐ 

Ħś Ĥŗśő ŋő ƬŬśɞ śūŬŜɏĶūő ƳůŏŅů Ŭō͠ ŇŰ Ŏȣ Ķź ÒŎūŚū śˁūŉÓ śŶ ĤœƁĶŲ Ņ ŬĶŐū ĸŐūί śūņ Ŝů¼ ŬśŅƁōő ëéëî śŶ ŏūĻƈ ëéëï ĶŶ  

ōůĻ ŉőūĶūś¼ ĸūƁňůŉĸő ĶŶ  Ņɓūŗňūŉ ŏƎ ĥŐźŬĽŅ ŬŗŬŎʂ ƬŬŅŐźŬĸŅūĲƁ ĶŶ  ŬŗĽŶŅūĲƁ Ķź Ŏů ŋŰő Ų̉ Ņ ŬĶŐū ĸŐū¼ ŬĽŉŏƎ ʖūȘū 

ĤŉŰśƁňūŉ śƁΉņūŉ ĶŶ  ĶŏƈĻūŭőŐźƁ ŉŶ Ĩ˝ŶķŉůŐ ĨŋœŮʧŐūſ ŜūŬśœ Ķő śƁΉņūŉ Ķū ĸŻőŗ ōŢūŐūί ŜŏūőŶ śƁΉ ņūŉ ĶŶ  ŬŗĽŶŅūĲƁ Ķů śűĻů 

Ŭŉͯ ŉūŉŰśūő Ŝŷ¾ 

ŬŜɻů ĶŶ  śưūŀ ÅśŗƈƳŶ˽ ĶūŐūƈœŐÆ śŜŎūŬĸŅū ĶŶ  ĥňūő ŋő śƁΉņūŉ Ķů Ĳő śŶ ŬɨŅůŐ ŋŰő̉ūő Ƭūʏ ĶőŅŶ ƞĮ łŸ¿ śűŐƈĶū͠ Ņ ĸŰʏū  

Ƴů śŬĻŉΣ Ƴů ŬĻőūĸ Ŏŗśūő ĮŗƁ łŸ. ŭőŅŶŘ śŰĸƁňů Ƭŏūń ŋƧ Ƭūʏ ĶőŅŶ ƞĮ  Ƴů ŋőūĸ ŋƁĻūœ ŋŰő̉ūő Ƭūʏ ĶőŅŶ ƞĮ  


