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DRDO News 
 

COVID-19: DRDO’s Contribution 
 

 
Ministry of Defence 

Mon, 01 JUN 2020 5:55PM 

DRDO develops Ultra Swachh for  
disinfection of PPEs and other materials 

Defence Research and Development Organisation (DRDO) has developed a disinfection unit 
named Ultra Swachh to disinfect a wide range of materials, including Personal Protective 
Equipment (PPEs), electronics items, fabrics, etc. 

 Institute of Nuclear Medicine & Allied Sciences (INMAS), the Delhi based laboratory of 
DRDO has developed this product with industry partner M/s Gel Craft Healthcare Private Ltd, 
Ghaziabad. 

 The system uses an advanced oxidative process comprising of multiple barrier disruption 
approach using Ozonated Space Technology for disinfection.  

The system is double layered with specialised Ozone sealant technology assuring trapping of 
ozone for the necessary disinfection cycle. It also has catalytic converter to ensure environment 
friendly exhaust i.e. only oxygen and water.  

The system is in compliance with International Standards of Industrial, Occupational, Personal 
and Environmental Safety. The Ultra Swachh comes in two variants namely Ozonated Space and 
Trinetra Technology. Trinetra technology is the combination of Ozonated space and radical 
dispenser. Treatment is optimised with automation for quick disinfection cycle.  

The system operates on 15 Ampere, 220 Volts, 50 Hertz power supply. The system has been 
provided with various safety features such as emergency shutdown, door interlocks, dual door, 
delay cycle, and leak monitors, etc to ensure safe operations for longer duration. Dimensions of the 
Industrial Cabinet are 7’x4’x3.25’ to disinfect large quantity at a time. Cabinets of different sizes 
will be available for the industry.  
ABB/SS/Nampi/KA/DK/Savvy/ADA 
https://pib.gov.in/PressReleseDetailm.aspx?PRID=1628355 
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रक्षा मंत्रालय 

Mon, 01 JUN 2020 5:55PM 

डीआरडीओ ने पीपीई और अÛय सामिग्रयɉ को कीटाणुरिहत 

करने के िलए अãट्रा èवÍछ यूिनट िवकिसत िकया 
रक्षा अनुसंधान एवं िवकास संगठन (डीआरडीओ) ने åयिक्तगत सुरक्षा उपकरण (पीपीई), इलेक्ट्रॉिनक्स 

सामानɉ, कपड़ ेसिहत िविभÛन प्रकार की सामिग्रयɉ को कीटाणुरिहत करने के िलए अãट्रा èवÍछ नामक एक 
कीटाणुशोधन यूिनट िवकिसत िकया है। 

इस उ×पाद को इंèटीɪयूट ऑफ Ûयूिक्लयर मेिडिसन एंड एलाइड साइंसेज (आईएनएमएएस), डीआरडीओ 
की िदãली िèथत प्रयोगशाला, ने अपने औɮयोिगक पाटर्नर, मेससर् जेल क्राÝट हेãथकेयर प्राइवेट 
िलिमटेड, गािजयाबाद के साथ िमलकर िवकिसत िकया है। 

इस प्रणाली मɅ एक उÛनत ऑक्सीडिेटव प्रिक्रया का उपयोग िकया जाता है, िजसमɅ कीटाणुशोधन के िलए 
कई अवरोध िवघटन पद्धितयɉ को शािमल करके ओज़ोनेटेड èपेस टेक्नोलॉजी का उपयोग िकया जाता है। 

यह प्रणाली िवशषे ओजोन सीलɅट तकनीक के साथ ɮिव-èतरीय है, जो आवæयक कीटाणुशोधन चक्र के 
िलए ओजोन का टै्रिपगं सुिनिæचत करती है। इसमɅ पयार्वरण के अनुकूल िनकासी के िलए उ×पे्ररक कनवटर्र 
भी लगे हुए हɇ यािन केवल ऑक्सीजन और पानी की िनकासी। 

यह प्रणाली औɮयोिगक, åयावसाियक, åयिक्तगत और पयार्वरण सुरक्षा के Ǻिçटकोण से अंतरार्çट्रीय 
मानकɉ के अनुǾप है। अãट्रा èवÍछ दो Ǿपɉ मɅ आता है िजनके नाम ओजोनेटेड èपेस और ित्रनेत्र 
टेक्नोलॉजी है। ित्रनेत्र टेक्नोलॉजी ओजोÛटेड èपेस और रेिडकल िडèपɅसर का संयोजन है। ×विरत 
कीटाणुशोधन चक्र के िलए संक्रमण èवचालन के साथ प्रितपादन को अनुकूिलत िकया जाता है। 

यह प्रणाली 15 एàपीयर, 220 वोãट और 50 हɪर्ज िबजली की आपूित र् पर काम करती है। इस प्रणाली 
मɅ सुरक्षा की िविभÛन िवशषेताएं मौजूद हɇ जैसे आपातकालीन शटडाउन, डोर इंटरलॉक, ɬयूल डोर, िडले 
साइिकल, और लीक मॉिनटर आिद िजससे लंबी अविध के िलए सुरिक्षत संचालन को सुिनिæचत िकया जा 
सके। एक समय मɅ बड़ी मात्रा मɅ कीटाणुशोधन करने के िलए इंडिèट्रयल कैिबनेट का आयाम 
7'x4'x3.25' है। उɮयोग के िलए िविभÛन आकार के कैिबनेट उपलÞध हɉगे। 

एसजी/एएम/एके/एसके 
https://pib.gov.in/PressReleseDetailm.aspx?PRID=1628495 
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రకష్ణ మంǳర్తవ్ Ļాఖ 

Mon, 01 JUN 2020 5:55PM  

ĳీĳీఈ కిటుల్ , ఇతర ȎామĦిర్ǵ కిర్ǽరహితం ĨేĽే "అలాట్ ర్  సవ్చ్ఛ్ "కు 

రూపకలప్న కొతత్  వయ్వసథ్ను రూǷొ ంİింǩన Ĭీఆర్ Ĭీĺో 

ǷాĸిĻరా్ ǽక అవసĸాల కోసం ȇǻనన్ పĸిమాణాలోల్  కాయ్ǹĲెటుల్  
సూకష్మ్కిర్ములను Ĳాశనం ĨేĽే సĸికొతత్ వయ్వసథ్ను "రకష్ణ రంగ పĸిĻోధన, అǻవృİిధ్ సంసథ్" (Ĭీఆర్ Ĭీĺో) 

రూǷొ ంİింǩంİి. İాǵకి "అలాట్ ర్  సవ్చ్ఛ్ " అǵ ĳేరు ĳెటిట్ంİి. İీǵ İావ్ĸా ĳీĳీఈ కిటుల్ , ఎలకాట్ర్ ǵక్  వసుత్ వులు, 

దుసుత్ లు, ĵాĸీ Ȏాథ్ ķలో ఇతర ȎామĦిర్ǵ కిర్ǽరహితం Ĩేయవచుచ్. 

  Ĭీఆర్ Ĭీĺోకు Ĩెంİిన, İిȄల్లోǵ "ఇన్ Ľిట్సూట్ ƺట్  ఆఫ్  నూయ్కిల్యర్  ĶెĬిĽిన్ &అలైడ్  ĽౖెĲెస్స్ " ఈ వయ్వసథ్ను 

రూǷొ ంİింǩంİి. ఘǭయాబాద్ కు Ĩెంİిన ǷాĸిĻరా్ ǽక ĵాగȎావ్ǽ "జెల్  కార్ ɋట్  హెల్త్ కేర్  ĳౖెర్ĺేట్  ȃǽటెడ్ "Įో కȃĽి 

వృİిధ్ ĨేĽింİి. 'ఓజోĲేటెడ్ Ľేప్స్ టెకాన్లǮ'ǵ ఉపȂĦింǩన 'మȄట్పుల్  బాయ్ĸియర్  Ĭిసర్పష్న్ ' ȇıానంలో, అధుĲాతన 

ఆకీస్కరణ పర్కిర్య İావ్ĸా వసుత్ వులను కిర్ǽరహితం ĨేȎాత్ రు. ఇందుకోసం పర్Įేయ్క ఓజోన్ లేపన పĸిజాఞ్ నంĮో "అలాట్ ర్  

సవ్చ్ఛ్ "ను ĸెండు Ƿొ రలుĦా రూǷొ ంİింĨారు.  

ǷాĸిĻరా్ ǽక, వృǳత్గత, వయ్కిత్గత, పĸాయ్వరణ రకష్ణకు సంబంıింǩన అంతĸాజ్ Ǵయ పర్మాణాలకు అనుగుణంĦా 

అǻవృİిధ్ ĨేĻారు. అలాట్ ర్  సవ్చ్ఛ్ ను ĸెండు ĺేĸియంటల్లో ǴసుకుĸానుĲాన్రు. ĺాటి ĳేరుల్  'ఓజోĲేటెడ్  Ľేప్స్ ', 'ǳర్Ĳేతర్ 

టెకాన్లǮ'. ఓజోĲేటెడ్  టెకాన్లǮ, ĸాĬికల్  ĬిĽెప్నస్ర్  కలķకĦా ǳర్Ĳేతర్ టెకాన్లǮǵ రూǷొ ంİిȎాత్ రు.  

  15 ఆĴియర్ , 220 ఓలుట్ లు, 50 హెడ్జ్  వదద్ అలాట్ ర్  సవ్చ్ఛ్  పǵ Ĩేసుత్ ంİి. అతయ్వసర షట్ Ĭౌన్ , Ĭోరుల్  లోపȃ 

నుంĨే మూసుకుǷో వడం, ĸెండు İావ్ĸాలు, Ȅక్ ల పరయ్ĺేకష్ణ వంటి ఏĸాప్టుల్  కూĬా ఈ వయ్వసథ్లో ఉĲాన్ķ. 

ఒకేȎాĸి ĳెదద్ ǿతత్ంలో ȎామĦిర్ǵ కిర్ǽరహితం ĨేయĬాǵకి ǷాĸిĻరా్ ǽక కాయ్ǹĲెట్ కు కావలĽిన కొలతలు 

7’x4’x3.25’. ǷాĸిĻరా్ ǽక అవసĸాల కోసం ȇǻనన్ పĸిమాణాలోల్  కాయ్ǹĲెటుల్  అందుబాటులోకి Įెసుత్ Ĳాన్రు.  

https://pib.gov.in/PressReleseDetailm.aspx?PRID=1628459 
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Tue, 02 June 2020 

DRDO ने बनाई कोराना वायरस की दवा, लखनऊ,  

कानपुर और वाराणसी मɅ होगा क्लीिनकल ट्रायल 
सीसीएमबी हैदराबाद और राçट्रीय िवषाण ुसèंथान पणेु मɅ लबै  

टेिèटंग मɅ कोराना वायरस को ख×म करने मɅ दवा कारगर सािबत हुई है। 
ऋिष दीिक्षत 

कानपुर: Coronavirus Disease Medicine: कोरोना वायरस से लड़ने के िलए अचूक हिथयार िमलने की खुशखबरी 
जãद सामने आ सकती है। रक्षा अनुसंधान एवं िवकास संगठन (डीआरडीओ) ने कोरोना की दवा तैयार कर ली है, िजसे 

ड्रग कंट्रोलर जनरल ऑफ इंिडया ने मरीजɉ पर परीक्षण (डी-कोिडगं èटडी) की अनुमित दे दी है। डीआरडीओ ने उ×तर 

प्रदेश सरकार से िकंग जाजर् मेिडकल कॉलेज (केजीएमयू) लखनऊ, गणोश 

शकंर िवɮयाथीर् èमारक मेिडकल कॉलेज (जीएसवीएम) कानपुर और बनारस 

िहदं ू िवæविवɮयालय वाराणसी के िचिक×सा िवज्ञान संèथान मɅ दवा के 

क्लीिनक ट्रायल के िलए अनुमित मांगी थी। 

शासन ने केजीएमयू और जीएसवीएम मɅ परीक्षण की अनुमित दे दी है। 
प्रदेश सरकार को भेजे पत्र मɅ डीआरडीओ ने कहा है िक सɅटर फॉर सेãयुलर एंड 

मॉलीक्युलर बायोलॉजी हैदराबाद व राçट्रीय िवषाणु संèथान पुणे मɅ सासर्-
कोव-2 िवषाण ुमɅ इस दवा का लैब परीक्षण िकया गया है। यह दवा वायरस को 
ख×म करने मɅ बहुत कारगर सािबत हुई है। 

िचिक×सा िशक्षा मंत्री सुरेश खÛना ने केजीएमयू और जीएसवीएम मेिडकल 

कॉलेज को क्लीिनकल ट्रायल की अनुमित का पत्र भेजा है। मेिडकल कॉलेज 

की एिथकल कमेटी से अब अनुमित िमलते ही मरीजɉ पर दवा का परीक्षण शǾु कर िदया जाएगा। दवा के परीक्षण का 
मरीजɉ पर प्रभाव का अÚययन करने वाली टीम के मुख्य गाइड ने कॉलेज की एिथकल कमेटी को प्रèताव भेजा है। 

एनèथीिसया के िवशषेज्ञ करɅगे अÚययन 

कोिवड-19 आइसीयू मɅ भतीर् कोरोना के गंभीर मरीजɉ का इलाज एनèथीिसया िवभागाÚयक्ष की देखरेख मɅ चल रहा 
है। इसिलए दवा के ट्रायल की िजàमेदारी उÛहɅ सɋपी गई है। दवा का मरीज पर परीक्षण से लेकर उसके प्रभाव का 
अÚययन उÛहɅ ही करना है। 

डॉ. रेɬडीज लैब हैदराबाद को दवा बनाने की िजàमेदारी 

डीआरडीओ ने दवा िनमार्ण की िजàमेदारी डॉ. रेड्रीज लैब हैदराबाद को दी है। िचिक×सकीय परीक्षण की िजàमा 
नवीटास लाइफ साइंसेज को िदया गया है जो केजीएमयू और जीएसवीएम से सपंकर्  करेगी। 

जानɅ-क्या कहना है इनका 

डीआरडीओ ने कोरोना मरीजɉ के इलाज के िलए दवा खोज ली है। उसकी डी-कोिडगं èटडी के िलए शासन से 

अनुमित िमल गई है। मरीजɉ पर ट्रायल से पहले कॉलेज की एिथकल कमेटी से अप्रूवल मांगा गया है। -प्रो. अपूवर् 
अग्रवाल, िवभागाÚयक्ष, एनèथीिसया, जीएसवीएम मेिडकल कॉलेज। 
https://www.jagran.com/uttar-pradesh/kanpur-city-coronavirus-medicine-drdo-made-medicine-of-
coronavirus-and-now-clinical-trail-is-permitted-jagran-special-20336458.html 

Coronavirus Disease Medicine
सीसीएमबी हैदराबाद और राçट्रीय िवषाणु
संèथान पुणे मɅ लैब टेिèटंग मɅ कोराना
वायरस को ख×म करने मɅ दवा कारगर सािबत
हुई है। 
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DRDO ने बनाई कोरोना की दवा,  
क्लीिनकल ट्रायल की िमली अनुमित 

 देश मɅ कोरोना ड्रग तैयार करने के िलए कई èतर पर काम चल रहा है।  
अब डीआरडीओ ɮवारा बनाई दवा का िक्लिनकल परीक्षण होगा। 

ऋिष दीिक्षत 
कानपुर :  कोरोना वायरस से लड़ने के िलए भारत मɅ ड्रग तैयार होने की खुशखबरी जãद सामन ेआ सकती है। रक्षा 

अनुसंधान एवं िवकास संगठन (DRDO) ने कोरोना की दवा तैयार कर ली है, िजसे ड्रग कंट्रोलर जनरल ऑफ इंिडया ने 

मरीजɉ पर परीक्षण (DeCoding Study) की अनुमित दे दी है। डीआरडीओ (DRDO) ने यूपी सरकार से िकंग जाजर् 
मेिडकल कॉलेज (KGMU) लखनऊ, गणेश शंकर िवɮयाथीर् èमारक मेिडकल 

कॉलेज (GSVM) कानपुर और बनारस िहद ू िवæविवɮयालय वाराणसी के 

िचिक×सा िवज्ञान संèथान मɅ बनाई दवा के क्लीिनक ट्रायल के िलए अनुमित 

मांगी थी। शासन ने केजीएमयू और जीएसवीएम मɅ परीक्षण की अनुमित दे दी 
है। 

प्रदेश सरकार को भेजे पत्र मɅ DRDO ने कहा है िक सɅटर फॉर सेãयुलर एंड 

मॉलीक्युलर बायोलॉजी हैदराबाद और राçट्रीय िवषाणु संèथान पुणे मɅ सासर्-
कोव-2 िवषाणु मɅ इस दवा का लैब परीक्षण िकया गया है। यह दवा वायरस को 
ख×म करने मɅ बहुत कारगर सािबत हुई है। 

िचिक×सा िशक्षा मंत्री सुरेश खÛना ने केजीएमयू और जीएसवीएम मेिडकल 

कॉलेज को Clinical Trial की अनुमित का पत्र भेजा है। मेिडकल कॉलेज की एिथकल कमेटी से अब अनुमित िमलते ही 
मरीजɉ पर इस दवा का परीक्षण शǾु कर िदया जाएगा। दवा के परीक्षण का मरीजɉ पर प्रभाव की èटडी करने वाली टीम 

के मुख्य गाइड ने कॉलेज की एिथकल कमेटी को प्रèताव भेजा है। 

एनèथीिसया एक्सपटर् करɅगे èटडी 

कोिवड-19 ICU मɅ भतीर् कोरोना के गंभीर मरीजɉ का इलाज एनèथीिसया िवभागाÚयक्ष की देखरेख मɅ चल रहा है। 
इसिलए दवा के ट्रायल की िजàमेदारी उÛहɅ ही सɋपी गई है। दवा का मरीज पर परीक्षण से लेकर उसके प्रभाव की èटडी 
उÛहɅ ही करना है। 

जीएसवीएम मेिडकल कॉलेज के एनेिèथिसया िवभाग के हेड प्रो. अपवूर् अग्रवाल ने बताया िक डीआरडीओ ने 

कोरोना मरीजɉ के इलाज के िलए दवा खोज ली है। उसकी डी-कोिडगं èटडी के िलए शासन से अनुमित िमल गई है। 
ट्रायल से पहले कॉलेज की एिथकल कमेटी से अप्रूवल मागंा गया है। 

डॉ. रेɬडीज लैब को दवा िनमार्ण की िजàमेदारी 

DRDO ने दवा िनमार्ण की िजàमेदारी हैदराबाद िèथत डॉ. रेɬडीज लैब को दी है। िचिक×सकीय परीक्षण का िजàमा 
नवीटास लाइफ साइंसेज को िदया गया है जो केजीएमयू और जीएसवीएम से संपकर्  करेगी। 
https://www.naidunia.com/national-drdo-made-the-corona-drug-government-gave-the-permission-for-
clinical-trial-5595087 
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कोरोनावायरस: PPE िकट और कपड़ɉ को  
संक्रमण से बचाएगा DRDO का ‘अãट्रा èवÍछ’ 

 ‘अãट्रा èवÍछ’ (Ultra Swachh) चीज़ɉ से सकं्रमण हटाने के िलए एडवांस ओज़ोन  

èपेस टेक्नोलॉजी का इèतेमाल करता है। यह एक डबल लेयर ओज़ोन सील िसèटम है। 
सिुमत चौधरी 

कोरोनावायरस (Coronavirus) का कहर थमने का नाम ही नहीं ले रहा है। ऐसे मɅ सबसे Ïयादा ज़Ǿरी है उन जगहɉ 
और चीजɉ को इÛफेक्शन फ्री रखना, िजनका हम सबसे Ïयादा इèतेमाल करते हɇ। ऐसे मɅ जãदी और केिमकल फ्री 
सैिनटाइजेशन के िलए िडफेÛस िरसचर् एंड डवेलपमɅट आगȶनाईजेशन (DRDO) ने ‘अãट्रा èवÍछ’ बनाया है, िजससे 

इलेक्ट्रॉिनक उपकरण, कपड़ ेऔर PPE िकट तक आसानी से सैिनटाइज िकए जा सकते 
हɇ। 

DRDO के िदãली िèथत इंिèटɪयूट ऑफ Ûयूिक्लयर मेिडिसन एंड अलाइड साइंसेज 

(INMAS) ने गािज़याबाद की इंडèट्री पाटर्नर गेल क्राÝट हेãथकेयर प्राइवेट 
िलिमटेड के साथ िमलकर यह िडसइÛफेिक्टंग िडवाइस बनायी है। ‘अãट्रा èवÍछ’ 
चीज़ɉ से संक्रमण हटाने के िलए एडवांस ओज़ोन èपेस टेक्नोलॉजी का इèतेमाल 
करता है। यह एक डबल लेयर ओज़ोन सील िसèटम है। इस िडवाइस मɅ 
कैटेिलिटक कनवटर्र भी लगा हुआ है जोिक िडसइÛफेक्शन प्रोसेस के दौरान 

िनकलने वाली ज़हरीली गैसɉ और प्रदषूकɉ को कम करता है। 

अãट्रा èवÍछ का िडज़ाइन 

अãट्रा èवÍछ åयिक्तगत और वातावरण की सुरक्षा के सभी मानकɉ को पूरा करता 
है। यह दो प्रकार मɅ आता है; ओज़ोनेटेड èपेस (Ozonated Space) और ट्रीनेट्रा 
टेक्नोलॉजी (Trinetra Technology)। ट्रीनेट्रा टेक्नोलॉजी एक ऑटोमेटेड टेक्नोलॉजी है 

जो चीज़ɉ को जãदी संक्रमणमुक्त करने के िलए इèतेमाल होती है। यह ओज़ोनेटेड 

èपेस और रेिडकल िडèपɅसर का मेल होती है। 

अãट्रा èवÍछ 15 एàपीयर करंट, 220 वोãट और 50 हɪर्ज़ की पावर सÜलाई पर 

काम करता है। सुरक्षा को Úयान मɅ रखते हुए इसमɅ इमरजɅसी शटडाउन, डोर इंटरलॉक, डबल डोर, लीक मॉिनटर जैसे 

फीचर िदए गए हɇ। तािक यह लंबे समय तक सुरिक्षत तरीके से काम कर सके। अãट्रा èवÍछ के कैिबनेट का सामाÛय 

साइज़ 7x4x3।25 है। सुिवधा के िलए यह अलग-अलग कैिबनेट साइज़ मɅ भी उपलÞध है। 
https://www.tv9bharatvarsh.com/tech-trends/drdo-develops-ultra-swachh-for-disinfection-of-ppes-and-
other-materials-225739.html 
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DRDO develops 'Ultra Swachh' booth  
for disinfection of PPES, gadgets, fabrics 

DRDO has developed a disinfection unit named 'Ultra Swachh' to disinfect  
a wide range of materials, including PPEs, electronics items, fabrics, etc 

By Shubhayan Bhattacharya 
The Defence Research and Development Organisation (DRDO) has developed a disinfection 

unit named 'Ultra Swachh' to disinfect a wide range of materials, including Personal Protective 
Equipment (PPEs), electronics items, fabrics, etc. 
The disinfection booth is developed by the Institute of 
Nuclear Medicine & Allied Sciences (INMAS), the Delhi 
based laboratory of DRDO, in partnership with 
Ghaziabad-based M/s Gel Craft Healthcare. 

According to the Defence Ministry, the system uses an 
advanced oxidative process comprising of multiple 
barrier disruption approach using Ozonated Space 
Technology for disinfection. The system is double layered with specialised Ozone sealant 
technology assuring trapping of ozone for the necessary disinfection cycle. It also has a catalytic 
converter to ensure environment-friendly exhaust i.e. only oxygen and water. 

Two variants 
The system is in compliance with the International Standards of Industrial, Occupational, 

Personal and Environmental Safety. The Ultra Swachh comes in two variants namely Ozonated 
Space and Trinetra Technology. Trinetra technology is a combination of ozonated space and 
radical dispenser. The treatment is optimised with automation for a quick disinfection cycle. 

The system operates on 15 Ampere, 220 Volts, 50 Hertz power supply and has been provided 
with various safety features such as emergency shutdown, door interlocks, dual door, delay cycle, 
and leak monitors, etc to ensure safe operations for a longer duration. The dimensions of the 
Industrial Cabinet are 7’x4’x3.25’ to disinfect large quantity at a time while cabinets of different 
sizes will be available for the industry. 

Other DRDO innovations 
The coronavirus pandemic has injected a fresh demand for innovations as institutions scramble 

to comply with social distancing norms and public and personal hygiene.  
Earlier, a DRDO lab in Hyderabad had developed a Contactless Sanitisation Cabinet called 

Defence Research Ultraviolet Sanitizer (DRUVS) designed to sanitize mobile phones, tablets, 
laptops, currency notes, challans or other electronic gadgets which could be the carriers of the 
virus.  

A Chandigarh-based laboratory of DRDO has also developed an automatic, high-pressure- mist-
based, contact-less sanitizer dispenser. The aim of this sanitizer dispenser is to make people avail 
hand sanitization facility without touching it. 
https://www.republicworld.com/india-news/general-news/drdo-develops-ultra-swachh-booth-for-
disinfection-of-ppes-gadgets.html 
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progress and attain self-sufficiency. Easier said than done, the path is long and arduous, the 
proverbial child born, has to be nurtured through infancy to ensure it grows to compete against the 
world. 

To get the present LCA to a comparable combat-capable platform would still need some work. 
The FOC has enhanced the potency of the platform, the AAR capability has ensured the LCA can 
now loiter longer and reach further, the BVR means, it can shoot without seeing. Increased ‘g’ 
limits and enhanced AoA limits make it more manoeuvrable. The LCA Mk1A would have an 
indigenous AESA radar with better PVIs. The AESA, developed indigenously, would propel the 
industry a fair amount of distance into the contemporary. Following the Mk1A is the LCA Mk2, a 
heavier, medium weight, powered by the more powerful single-engine and supporting canards to 
provide a high degree of manoeuvrability. This is where we are looking to break even against the 
modern-day Rafale. The date may not be in the immediate future but with the requisite support 
from all quarters, the defence production industries may pull out the proverbial rabbit from the hat. 
Once that’s done India would be self-sufficient. 

The Rafale as of now looks a good bet because it comes off the shelf and made to order, 
however, it burns a major hole in the pocket and worse, if the nation once again takes to maximum 
reliance in defence imports, it would take us another few decades to have our own credible 
industry. It is imperative that the push offered by the military and the government be maintained to 
ensure that Indian products reach global standards. 

By the time the LCA project is completed with the culmination of the Mk2, it is expected that 
the AMCA project would get a new vigour of life to propel itself as a true blue fifth-generation 
fighter. 
(The author is an IAF veteran. Views expressed are personal.) 
https://www.financialexpress.com/defence/rafale-or-lca-where-would-a-punter-put-his-money-on/1977891/ 
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Tejas Fighter Jet to get third production line soon 
By Raunak Kunde 

Hindustan Aeronautics Ltd (HAL) is on its way to establish a third production line for the Tejas 
Fighter Jet by end of November later this year and which will be used to manufacture initially 18 
Twin Seater LCA-Tejas Trainer variant which is part of 8 Trainer order that IAF has placed 
previously under Tejas Mk1 contract and 10 additional order soon to be placed under Tejas Mk1A 
contract, said a report filed by Mail today.  

30,000 sq meters of HAL land have been used near Nekkundi to set up a third production line 
for the Tejas fighter jet which is equipped with structural assembly hangar, process shop, and sheet 
metal shop, among others.  

The First Production line can manufacture 5 jets per annum and an erstwhile Kiran hangar has 
been converted into the second production line and is capable to produce three aircraft per year. 
The third Production line can manufacture 8 jets per annum from FY 2021-22 onwards and the first 
Two Twin Seater LCA-Tejas Trainer variant will be rolled by November 2021.  

HAL also has offered to establish fourth Tejas Production line in its Nashik Unit which was 
previously used to make Sukhoi-30MKI locally under Russian license if IAF wanted a faster 
deliveries schedule which will take the production of Tejas Mk1A to 20 aircraft per annum if 
fourth production line is also activated by 2023 but IAF is yet to confirm need for fourth 
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15 years budget supported, design, development, technology acquisition and production program. 
Abrupt moratoriums can be self-defeating. 

A perspective has been put forth by the CDS about `tying up with foreign partners for concrete 
transfer of technology’, to enable Make in India. It merits appreciation that, even the basic 
technology transfers often come tied to acquisitions. Acquiring stand-alone technologies in niche 
areas like aero engines, marine engines, seekers, electronic warfare equipment etc pose even bigger 
challenge, since such technologies, considered `crown-jewels’ of industry are not shared even `at a 
cost’. 

The rationale for introducing the Strategic Partnership model in Defence Procurement Procedure 
(DPP) 2016 and of `Buy Global (Manufacture in India), proposed in DPP 2020, are based on 
leveraging this interlinkage. Mapping of technology voids jointly by users, DRDO, private industry 
and formulation of a pragmatic plan to develop or acquire these is the basic building block for the 
edifice of defence indigenisation. 

Spiral Development 
In recent days, the Services have also been called upon to 'set realistic GSQR’, which it is 

assumed are deliberately pitched high. A suggestion has been made to accept weapons meeting 
only 70% of the GSQR for promotion of indigenous defence industry. This concept is flawed on 
considerations of operational edge and cost of human lives. What is acceptable however is the 
concept of `spiral development’, in which, during the course of development, lower, but 
operationally acceptable variants, can be inducted as Mark 1 and progressive upgrades offered 
thereafter. This indeed has been the practice for indigenous inductions like: Nag ATGMs, Akash 
Missiles, and even Tejas aircraft. 

Another misconception is that of the armed forces `misrepresenting their operational 
requirements to import weapons of their choice’. This needs urgent correction. 

Firstly, the armed forces acquire weapons to operate in the geostrategic construct defined by the 
political leadership and the battlefield environment visualised by the top military leadership. 
Procurements are made to achieve identified military objectives, in the context of National Security 
Strategy and National Defence Strategy (enunciated or implicit). 

Secondly, it is the CDS led HQ Integrated Defence Staff that heads the committees which feed 
acquisition proposals to the Defence Acquisition Council (DAC), leaving little scope for the 
services to `misrepresent’. India as a credible `pole’ of the multi-polar Indo- Pacific also needs to 
share regional responsibilities and our weapon acquisitions need to factor in politico-military 
objectives enunciated. 

Finally, the hallowed structures like the Defence Planning Committee, CDS, the Department of 
Military Affairs, which have been put in place recently, require robust integral staff of 
professionals for institutionalised in-house diligence. Hurried decisions taken at the highest levels, 
in ad hoc manner, can be unsettling for the armed forces and counterproductive to national 
security. 

Reorganising Procurement 
This needs to be complemented by a reorganised Defence Acquisition Organisation and 

pragmatically refined Defence Procurement Procedure (DPP) 2020. Changes that take away HQ 
IDS from feeding the `acquisition funnel’, as evident in draft placed in public domain, will be 
detrimental both, to capability development and to the functioning of the office of CDS itself. 

Our intent is laudable, the higher defence organisation structures are in place but ultimate 
success will lie in how diligently we address the basics, without undue haste. 
(The Author is a former Corps Commander and Deputy Chief (Policy Planning & Force Development) at 
HQ IDS. anil79er@gmail.com)  
(Disclaimer: The opinions expressed in this column are that of the writer. The facts and opinions expressed 
here do not reflect the views of www.economictimes.com.)  
https://economictimes.indiatimes.com/news/defence/defence-sector-reforms-how-to-balance-operational-
necessities-with-indigenisation-push/articleshow/76134129.cms 
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Tue, 02 June 2020 

MoD discusses proposed defence  
procurement guidelines with industry  

On the question of making procurement faster and simpler, Chandra  
said that DPP 2020 aimed at reducing the burden of bank guarantees 

By Ajai Shukla 
The defence ministry’s procurement Chief, Apurva Chandra, has announced that, to promote 

indigenization, defence procurements worth less than Rs 50 crore per year would be reserved for 
micro, small and medium enterprises (MSMEs). 

Addressing an industry gathering in New 
Delhi on the draft Defence Procurement 
Procedure of 2020 (DPP-2020), that was placed 
in the public domain for comments in March, 
Chandra said the foreign direct investment hike 
to 74 per cent proposed in DPP-2020 would not be 
hiked to 100 per cent as the proposed hike 
adequately protected the concerns of foreign 
industry.  

“I think it is a big step that we have moved from 49 per cent to 74 per cent and we should 
celebrate that rather than pitching for 100 per cent as it does not make much of a difference, since 
you (i.e. foreign industry) have direct control,” said Chandra. 

In a statement that MSMEs are welcoming, Chandra said: “We are contemplating to reserve any 
procurement less than Rs 50 crore per year for MSMEs within India, if such products are available 
within the country.” 

On the question of making procurement faster and simpler, Chandra said that DPP 2020 aimed 
at reducing the burden of bank guarantees, and at making trial and quality acceptance procedures 
more transparent. 

“These are the changes that may not be visible upfront but those who are operating the DPP and 
actually participating in the contracts will feel the difference once this is approved and gets 
operationalized,” he promised. 

With the draft DPP-2020 proposing to increase the mandatory indigenous content in defence 
platforms the military was acquiring, Chandra sought to allay concerns about how indigenous 
content would be measured. “With the support of industry and what they had suggested, we have 
come out with a new methodology on how indigenous content is to be measured and that is a very 
objective sort of criteria which has been suggested by the industry itself,” said Chandra. 

Admitting this was a contentious issue, he added: “So it will be much easier to measure 
indigenous content or come at a conclusion as to how much is the indigenous content in future 
because till now it has been a sort of grey area.” 

The draft DPP-2020 released in March contained the promise that the final version would, for 
the first time, include chapters on post-contract management and on the procurement of 
information and communications technology (ICT) software and systems. Suggesting that 
procurement officials are still struggling with the new chapters, Chandra said: “New chapters on 
post-contract management… and a new chapter on procurement of ICT software and systems 
where probably a much faster mode of procurement compared to the regular mode of procurement 
in the DPP is required and that will be coming out.” 

Another new aspect to DPP-2020 is the introduction of leasing, rather than purchase of military 
platforms and equipment. “Leasing will be a totally new area and, considering budget constraints, 

With the draft DPP-2020 proposing to increase the
mandatory indigenous content in defence platforms the
military was acquiring, Chandra sought to allay
concerns about how indigenous content would be
measured | Illustration: Ajay Mohanty 
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Over a period of time BMP platform has been used to develop a number of variants such as 
Armoured Engineer Recce Vehicles, Armoured Amphibious Dozers, Armoured Ambulance, 
Armoured Vehicle Tracked Light Repair, Missile and Mortar Carriers, NBC Recce Vehicles etc. 

Expert View 
“Infantry Combat Vehicle BMP2 is an extremely potent and formidable weapon platform that 

equips Indian Army’s Mechanised Infantry battalions,” says Brig N Bhatia, an Indian Army 
veteran. 

Sharing a bit of the background of these vehicles, Bhatia says, “The Infantry was initially 
equipped with Armoured Personnel Carriers that were meant to transport it into the battlefield to 
keep the pace with fast-paced armoured formations. This was the birth of Battle Taxi concept 
where infantry was merely being moved in armoured carriers providing it limited protection from 
enemy weapons.” 

“However the concept of Battle Taxi underwent a complete change with the introduction of 
Russian made BMP 1 transforming it into an Infantry Combat Vehicle (ICV) enabling Infantry to 
fight a mounted battle using its small arms from the safety of armoured protection with enhanced 
weapons mounted on the vehicle,” says the former officer who was first commissioned in the 
Mechanised Infantry. 

This changed the entire concept of modern battlefield necessitating the creation of specialised 
Mechanised Infantry battalions in Indian Army. 

“Originally sourced from erstwhile Soviet Union, an upgraded BMP went into indigenous 
production by setting up manufacturing facilities for BMP 2 series of ICV at Medak, now in 
Telangana with Russian collaboration. It is now produced with almost indigenously sourced 
material. It has been rechristened “Sarath” to give it an indigenous name.” 

According to Bhatia, “Over last more than four decades the employment of Mechanised 
Infantry, equipped with BMP 2 has evolved due to its being a very versatile weapons platform. It’s 
light weight makes it suitable for high-speed manoeuvres, quick deployment through air 
transportation and its ability to float through rivers and canal networks.” 

“A need is being felt to further modernise the BMP 2 under Modernised Infantry Combat 
Vehicle (MICV) project but this has met with little success. Overall BMP 2 will remain the 
mainstay of Mechanised Infantry units in the foreseeable future,” he opines. 
https://www.financialexpress.com/defence/make-in-india-bmp-2-vehicles-for-the-indian-army-to-be-made-
at-of-medak-of/1977825/ 

 

 
Tue, 02 June 2020 

In Swadeshi push, over 1000 imported  
products delisted from paramilitary canteens 

From microwave ovens to footwear and branded products like Tommy Hilfiger shirts – over 
1000 imported products will now not be available at the Kendriya Police Kalyan Bhandars 
(KPKB), the parent body that runs paramilitary canteens across India, which will sell only 
Swadeshi products from June 1.  

This comes after the Union Home Ministry said only Made in India products will be sold in all 
KPKB canteens. Apart from this, seven firms importing products including Skechers, Ferrero, Red 
Bull, Victorinox, Safilo (Polaroid, Carrera) have also been de-listed.The KPKB has also stopped 
several products of companies, which have not provided the information sought by them.  



 

17 
 

The KPKB has divided all products into three categories.  
“In pursuance to the decision taken by the Ministry of Home Affairs, Government of India, 

Swadeshi Goods only will be sold through KPKB Bhandars w.e.f. June 1, 2020. In the process of 
implementation of the decision in letter and spirit, product-wise information was sought from all of 
the registered firms vide this office,” KPKB said in a letter sent to all paramilitary forces.  

The central police canteens sell products to cater almost 50 lakh family members of about 10 
lakh personnel serving in CRPF, BSF, ITBP, CISF, SSB, NSG and Assam Rifles.  

According to official communication by the Home Ministry based on the information submitted 
by the firms, this office has categorized all listed products in three categories Category 1 – 
Products Purely Made in India, Category 2 -Raw Materials Imported but Products 
Manufactured/Assembled in India, and Category 3 – Purely Imported Products.  

Products falling under Category 1 and Category 2 will be allowed to be on KPKB inventory and 
for sale, through KPKB Bhandars whereas products falling under Category 3 will stand de-listed 
with effect from June 1 and their sale will not be allowed with effect from June 1.  

“Further, the firms with all of the listed products falling under Category 3 will itself stand de-
listed from KPKB inventory w.e.f. 1st June 2020. However, the firms whose inventory consists of 
mixed categories of products will be allowed to continue with KPKB but with products of 
Category 1 and Category 2 only. Products of Category 3 of such firms will stand de-listed from 
KPKB inventory w.e.f. 1 st June 2020,” the letter said.  

The parent body has also delisted those products belonging to companies, which have not 
provided the information to KPKB.  

The KPKB has also clarified in its letter that product categorization has conducted on the sole 
basis of information provided by the firms only and in case of any litigation, the information 
provided by the firms will be used as evidence and onus to prove the information as correct will be 
on the respective firm.  

“If a case of misinformation or hiding of information/facts by any firm is found at a later stage. 
The concerned firm will be liable for suitable proceedings.” KPKB said.  

Some products which have been de-listed are — Colgate Palmolive products like body wash and 
mouth wash, Havells products like hair straighteners, HUL (GSK) certain categories of Horlicks, 
HUL Magnum chocolate ice cream, Loreal Maybelline Kajal, Several products of LG electronics, 
Mars chocolates a few Nivea products, a few products of Philips, Bajaj and Panasonic, Blue star, 
Abbott healthcare product Similac Isomil, several Addidas body spray sold by Cavincare, Eureka 
Forbes products, Gillette and vector products sold by P&G, Red Bull energy drink, Air freshener 
Airsick (Reckitt Benckiser), Safari Samsonite luggage products and few VIP luggage products, a 
few products of Samsung, Sleepwell blanket range, Few Range of Timex, Two products of TTK 
Prestige, Real fruit juice, SKECHERS footwear range.  
https://idrw.org/in-swadeshi-push-over-1000-imported-products-delisted-from-paramilitary-canteens/ 

 

 
Tue, 02 June 2020 

Indian-American aerospace expert Vivek Lall 
appointed General Atomics Chief Executive 

Vivek Lall, a prominent Indian-American aerospace and defence expert who played key roles in 
some of the major defence deals between India and the US, has been appointed as the Chief 
Executive of General Atomics Global Corporation at its headquarters in San Diego, California. 
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Vivek Lall had resigned in April as vice president of Aeronautics Strategy and Business 
Development at Lockheed Martin, an American security and aerospace giant, to spend more time 
with his family in San Diego, where he resides. However, weeks later the world’s premier drone 
manufacturer roped him in.  

“We are pleased to announce that Dr Vivek Lall will assume 
the position of Chief Executive at General Atomics Global 
Corporation, effective immediately,” GA said in a statement 
emailed to PTI on Sunday. General Atomics (GA) is one of the 
world”s leading privately held nuclear and defense company.  

“With Dr Lall’s expertise, GA Global will expand its global 
footprint for managing sales, service, and international 
industrial collaboration in strategically important countries like Japan, Australia, the UAE, and 
others,” the company said.  

“Dr Lall’s extensive experience in the US and international markets will strengthen the 
company’s international growth,” said General Atomics, which along with its affiliated companies 
operates on five continents.  

For the Jakarta-born, Vivek Lall, this is his second stint with General Atomics, which produces 
a series of unmanned aircraft and provides electro-optical, radar, signals intelligence, and 
automated airborne surveillance systems.  

In his capacity as Chief Executive of Strategic Development at General Atomics from 2014 to 
2018, Vivek Lall played key role in the decision of the Trump Administration to sell category 1 
unmanned aerial vehicles (UAVs) to India, a non-NATO country.  

The UAVs that can carry missiles fall under the category-1 classification.  
In his new role as Chief Executive, Vivek Lall, 50, would be heading the General Atomics 

Global Corporation.  
General Atomics is the principal private sector participant in thermonuclear fusion research 

through its internationally recognized DIII-D and inertial confinement programs. It is also a leader 
in development of next-generation nuclear fission and high-temperature materials technologies.  

For over a decade now, Vivek Lall has been instrumental in major bilateral defense deals worth 
around USD 18 billion. This includes the procurement of 24 MH-60R Multi-Role Helicopters from 
Lockheed Martin for the Indian Navy worth USD 2.6 billion, which was announced during the 
India visit of President Donald Trump in February.  

In his capacity as vice-president and country head for India, Boeing Defense Space & Security, 
Vivek Lall was instrumental in several multi-billion bilateral defence deals. Prominent among them 
being 10 C17 strategic lift worth USD4 billion, P-8I Anti-submarine warfare aircrafts (eight and 
then four) worth USD3 billion, 28 apache helicopters and 15 chinooks worth USD 5 billion 22 
harpoon missiles worth USD 200 million.  

He was appointed to the US Federal Aviation Advisory Committee two years ago and has 
overseen multiple campaigns as well as pan India strategic industrial tie-ups.  

Trained as a private pilot at the Phoenix International Flight Training Center in Florida, Vivek 
Lall has conducted his doctoral work in collaboration with NASA. 
https://idrw.org/indian-american-aerospace-expert-vivek-lall-appointed-general-atomics-chief-
executive/#more-228415 
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Lorenzana), Northeastern University (Gregory Fiete), 
the University of Texas at Austin (Martin Rodriguez-
Vega), and the Technical University in Ostrava 
(Dominik Legut). 

Prof. Przemyslaw Piekarz At the Institute of 
Nuclear Physics of the Polish Academy of Sciences, 
we have been conducting studies on magnetite for 
many years, using the first-principles calculation 

method. These studies have indicated that the strong 
interaction of electrons with lattice vibrations 
(phonons) plays a vital role in the Verwey transition.” 

Scientists quantified the optical response of 
magnetite in the extreme infrared for several 
temperatures. Then, they lit up the crystal with an 
ultrashort laser pulse (pump beam) and estimated the change in the far-infrared absorption with a 
delayed probe pulse. 

Prof. Nuh Gedik, head of the research group at MIT, said, “This is a powerful optical technique 
that enabled us to take a closer view at the ultrafast phenomena governing the quantum world.” 

The estimations uncovered the presence of low-energy excitations of the trimeron order, which 
correspond to a lattice deformation. The energy of two coherent modes diminishes to zero when 
moving toward the Verwey change—demonstrating their essential conduct near this 
transformation. 

Advanced theoretical models allowed them to describe the newly discovered excitations as 
coherent tunneling of polarons. The energy barrier for the tunneling process and other model 
parameters were calculated using density functional theory (DFT) based on the quantum-
mechanical description of molecules and crystals. 

The involvement of these waves in the Verwey transition was affirmed using the Ginzburg-
Landau model. At last, the computations likewise precluded other potential clarifications for the 
observed phenomenon, including customary phonons and orbital excitations. 

Dr. Edoardo Baldini and Carina Belvin of MIT, the lead authors of the article, said, “The 
discovery of these waves is of key importance for understanding the properties of magnetite at low 
temperatures and the Verwey transition mechanism. In a broader context, these results reveal that 
the combination of ultrafast optical methods and state-of-the-art calculations makes it possible to 
study quantum materials hosting exotic phases of matter with charge and orbital order.” 

The obtained outcomes lead to a few significant ends. To begin with, the trimeron order in 
magnetite has elementary excitations with a deficient vitality, retaining radiation in the far-infrared 
region of the electromagnetic spectrum.  

Second, these excitations are collective fluctuations of charge and lattice deformation that 
display essential conduct and are accordingly engaged with the Verwey transition. At long last, the 
outcomes shed new light on the cooperative mechanism and dynamical properties that lie at the 
origin of this intricate phase transition. 

Prof. Piekarz said, “As for the plans for the future of our team, as part of the next stages of 
work, we intend to focus on conducting theoretical calculations aimed at better understanding the 
observed coupled electronic-structural waves.” 

Journal Reference: 
1. Edoardo Baldini et al, Discovery of the soft electronic modes of the trimeron order in magnetite. DOI: 

10.1038/s41567-020-0823-y 
https://www.techexplorist.com/exotic-quantum-properties-magnetite/32711/ 

 
 

Researchers confirmed the existence of electronic
waves that are frozen at a transition temperature of
125 kelvins and start “dancing together” in a
collective oscillating motion as the temperature is
lowered. In this illustration, a red laser beam triggers
the dance of the newly discovered electronic waves in
magnetite. Credit: Ambra Garlaschelli 
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Scientists create world’s most heat resistant 
material with potential use for spaceplanes 

By Allison Gasparini 
Reusable spacecraft would make space exploration both more cost-effective and accessible, 

which is why space agencies have been actively pursuing their development. However, 
spaceplanes are subjected to extreme temperatures on exiting and re-entering the atmosphere. So, 
materials which can withstand the scorching temperatures are needed in their construction. 

Scientists from the National University of Science and 
Technology (NUST) in Moscow have now fabricated a 
ceramic material which is more heat resistant than any 
other. 

The previous material to hold the title of “most heat 
resistant” was tested in 2016 by a team from the Imperial 
College London. Using a laser heating technique which 
allowed them to test the material at extreme temperatures, 
they calculated that a chemical compound of the elements 
hafnium, a transition metal, and carbon had the highest melting point ever recorded at the time.  
Their findings showed hafnium carbide melted at just under 4000 degrees Celsius.  

Prior to the discovery of hafnium carbide’s high melting point, researchers from Brown 
University used computer modeling to predict a material made from hafnium, carbon and nitrogen 
would be the most heat resistant material. Their simulations showed such a material would melt at 
over 4100 degrees Celsius, roughly two-thirds the temperature of the surface of the sun. 

Knowing the predictions made by the researchers at Brown, the NUST scientists set out to 
fabricate hafnium carbonitride and test it in comparison to hafnium carbide.  

To create the material, they subjected powdered hafnium and carbon to high-energy collisions 
from balls within a cylindrical grinder called a ball mill. Ball mills are often used in ceramics to 
grind material into fine particles. Following the high-energy ball milling, the researchers 
combusted the resulting composite hafnium and carbon particles in a nitrogen atmosphere. 

The hafnium carbide and hafnium carbonitride samples were then placed on graphite plates to 
be tested in a vacuum environment. When heated with a battery using molybdenum electrodes, the 
melting point of hafnium carbonitride was revealed to be higher than that of hafnium carbide.  

Because the melting point of hafnium carbonitride is so high — above 4000 degrees Celsius — 
it could not be measured precisely in a laboratory. Future experiments will use a laser technique to 
determine exact measurements, like the one used by the Imperial College London to determine the 
melting point of hafnium carbide.  

The material’s ability to withstand high heats as well as it’s mechanical toughness makes it a 
promising candidate for use in the areas of aircraft which are exposed to the highest temperatures 
including the nose fairings, jet engines, and wings. Additionally, the researchers intend to test 
hafnium carbonitride in hypersonic conditions. 
https://www.forbes.com/sites/allisongasparini/2020/05/31/scientists-create-worlds-most-heat-resistant-
material-with-potential-use-for-spaceplanes/#7aa0bd614f7e 
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Carbon nanotube transistors make  
the leap from lab to factory floor 

BY Becky Ham 
Carbon nanotube field-effect transistors or CNFETs are more energy-efficient than silicon field-

effect transistors and could be used to build new types of three-dimensional microprocessors. But 
until now, they've existed mostly in an "artisanal" space, crafted in small quantities in academic 
laboratories. 

In a study published June 1 in Nature Electronics, 
however, scientists show how CNFETs can be fabricated 
in large quantities on 200-millimeter wafers that are the 
industry standard in computer chip design. The CNFETs 
were created in a commercial silicon manufacturing 
facility and a semiconductor foundry in the United 
States. 

After analyzing the deposition technique used to make the CNFETs, Max Shulaker, an MIT 
assistant professor of electrical engineering and computer science, and his colleagues made some 
changes to speed up the fabrication process by more than 1,100 times compared to the 
conventional method, while also reducing the cost of production. The technique deposited carbon 
nanotubes edge to edge on the wafers, with 14,400 by 14,400 arrays CFNETs distributed across 
multiple wafers. 

Shulaker, who has been designing CNFETs since his Ph.D. days, says the new study represents 
"a giant step forward, to make that leap into production-level facilities." 

Bridging the gap between lab and industry is something that researchers "don't often get a 
chance to do," he adds. "But it's an important litmus test for emerging technologies." 

Other MIT researchers on the study include lead author Mindy D. Bishop, a Ph.D. student in the 
Harvard-MIT Health Sciences and Technology program, along with Gage Hills, Tathagata 
Srimani, and Christian Lau. 

Solving the spaghetti problem 
For decades, improvements in silicon-based transistor manufacturing have brought down prices 

and increased energy efficiency in computing. That trend may be nearing its end, however, as 
increasing numbers of transistors packed into integrated circuits do not appear to be increasing 
energy efficiency at historic rates. 

CNFETs are an attractive alternative technology because they are "around an order of 
magnitude more energy efficient" than silicon-based transistors, says Shulaker. 

Unlike silicon-based transistors, which are made at temperatures around 450 to 500 degrees 
Celsius, CNFETs also can be manufactured at near-room temperatures. "This means that you can 
actually build layers of circuits right on top of previously fabricated layers of circuits, to create a 
three-dimensional chip," Shulaker explains. "You can't do this with silicon-based technology, 
because you would melt the layers underneath." 

A 3-D computer chip, which might combine logic and memory functions, is projected to "beat 
the performance of a state-of-the-art 2-D chip made from silicon by orders of magnitude," he says. 

One of the most effective ways to build CFNETs in the lab is a method for depositing nanotubes 
called incubation, where a wafer is submerged in a bath of nanotubes until the nanotubes stick to 
the wafer's surface. 
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The performance of the CNFET is dictated in large part by the deposition process, says Bishop, 
which affects both the number of carbon nanotubes on the surface of the wafer and their 
orientation. They're "either stuck onto the wafer in random orientations like cooked spaghetti or all 
aligned in the same direction like uncooked spaghetti still in the package," she says. 

Aligning the nanotubes perfectly in a CNFET leads to ideal performance, but alignment is 
difficult to obtain. "It's really hard to lay down billions of tiny 1-nanometer diameter nanotubes in a 
perfect orientation across a large 200-millimeter wafer," Bishop explains. "To put these length 
scales into context, it's like trying to cover the entire state of New Hampshire in perfectly oriented 
dry spaghetti." 

The incubation method, while practical for industry, doesn't align the nanotubes at all. They end 
up on the wafer more like cooked spaghetti, which the researchers initially didn't think would 
deliver sufficiently high CNFET performance, Bishop says. After their experiments, however, she 
and her colleagues concluded that the simple incubation process would work to produce a CNFET 
that could outperform a silicon-based transistor. 

CNFETs beyond the beaker 
Careful observations of the incubation process showed the researchers how to alter the process 

to make it more viable for industrial production. For instance, they found that dry cycling, a 
method of intermittently drying out the submerged wafer, could dramatically reduce the incubation 
time—from 48 hours to 150 seconds. 

Another new method called ACE (artificial concentration through evaporation) deposited small 
amounts of nanotube solution on a wafer instead of submerging the wafer in a tank. The slow 
evaporation of the solution increased the concentration of carbon nanotubes and the overall density 
of nanotubes deposited on the wafer. 

These changes were necessary before the process could be tried on an industrial scale, Bishop 
says: "In our lab, we're fine to let a wafer sit for a week in a beaker, but for a company, they don't 
have that luxury." 

The "elegantly simple tests" that helped them understand and improve on the incubation 
method, she says, "proved really important for addressing concerns that maybe academics don't 
have, but certainly industry has, when they look at setting up a new process." 

The researchers worked with Analog Devices, a commercial silicon manufacturing facility, and 
SkyWater Technology, a semiconductor foundry, to fabricate CNFETs using the improved method. 
They were able to use the same equipment that the two facilities use to make silicon-based wafers, 
while also ensuring that the nanotube solutions met the strict chemical and contaminant 
requirements of the facilities. 

"We were extremely lucky to work closely with our industry collaborators and learn about their 
requirements and iterate our development with their input," says Bishop, who noted that the 
partnership helped them develop an automated, high-volume and low-cost process. 

The two facilities showed a "serious commitment to research and development and exploring 
the edge" of emerging technologies, Shulaker adds. 

The next steps, already underway, will be to build different types of integrated circuits out of 
CNFETs in an industrial setting and explore some of the new functions that a 3-D chip could offer, 
he says. "The next goal is for this to transition from being academically interesting to something 
that will be used by folks, and I think this is a very important step in this direction."  
https://techxplore.com/news/2020-06-carbon-nanotube-transistors-lab-factory.html 
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Tue, 02 June 2020 

Researchers have developed a first-principles 
quantum Monte Carlo package called TurboRVB  

First-principles quantum Monte Carlo is a framework used to tackle the solution of the many-
body Schrödinger equation by means of a stochastic approach. This framework is expected to be 
the next generation of electronic structure calculations because it can overcome some of the 
drawbacks in density functional theory and wavefunction-based calculations. In particular, the 
quantum Monte Carlo framework does not rely on exchange-correlation functionals, the algorithm 
is well suited for massively parallel supercomputers, and it is easily applicable to both isolated and 
periodic systems. 

"TurboRVB" is a first-principles quantum Monte Carlo 
software package that was initially launched by Prof. Sandro 
Sorella (International School for Advanced Studies/Italy) and 
Dr. Michele Casula (Sorbonne University/France), and has 
been continuously developed by many contributors for over 20 
years. Very recently, Assist. Prof. Kosuke Nakano at Japan 
Advanced Institute of Science and Technology (JAIST, 
President: Minoru Terano, located at Nomi, Ishikawa, Japan) 
and his collaborators have published a comprehensive review 
paper in The Journal of Chemical Physics [K. Nakano et al. J. 
Chem. Phys. 152, 204121, 2020, DOI: 10.1063/5.0005037]. 

TurboRVB is distinguishable from other first-principles 
quantum Monte Carlo codes in the following features. (a) The 
code employs resonating valence bond (RVB)-type wave functions, such as the Jastrow 
Geminal/Jastrow Pfaffian, which include the correlation effect beyond the Jastrow-Slater wave 
function that is commonly used in other QMC codes. (b) Implemented state-of-art optimization 
algorithms, such as the stochastic reconfiguration and the linear method, help realize a stable 
optimization of the amplitude and nodal surface of a many-body wave function at the variational 
quantum Monte Carlo level. (c) The so-called lattice-regularized diffusion Monte Carlo method is 
implemented in the code, which provides a numerically stable diffusion quantum Monte Carlo 
calculation. (d) The implementation of an adjoint algorithmic differentiation allows us to compute 
derivatives of many-body wave functions very efficiently and to perform structural optimizations 
and molecular dynamics simulations. 

The published paper describes the details of the algorithms implemented in TurboRVB and 
summarizes its applications to date. 
 (Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to 
EurekAlert! by contributing institutions or for the use of any information through the EurekAlert system.) 
https://www.eurekalert.org/pub_releases/2020-06/jaio-rhd060120.php 

 
 
 
 
 

 
 
 
 

Image: Schematic figure of the
TurboRVB workflow [K. Nakano et al. J.
Chem. Phys. 152, 204121 (2020)]. The
code implements flexible many-body wave
function ansatz, such as JSD: Jastrow
Slater, JAGP. 
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COVID-19 Research News 
 

 
Tue, 02 June 2020 

Vitamin D determines severity  
in Covid-19, says study 

Many recent studies confirm the pivotal role of vitamin D in viral infections 
A study by Irish researchers highlights the association between vitamin D levels and mortality 

from Covid-19. Based on the study, the researchers from Trinity College Dublin are calling on the 
government in Ireland to change recommendations for vitamin D supplements. However, other 
studies have warned that people should not take high doses of vitamin D to prevent or treat Covid-
19. 

The new study, published recently in the Irish Medical Journal, analysed all European adult 
population studies, completed since 1999, which measured vitamin D and compared vitamin D and 
death rates from Covid-19 

Vitamin D is produced in the skin during exposure to sunlight and is transported to the liver and 
then the kidney where it is changed into an active hormone that increases calcium transport from 
food in the gut and ensures calcium is adequate to keep the skeleton strong and free of 
osteoporosis. 

But vitamin D can also support the immune system through a number of immune pathways 
involved in fighting SARS-CoV-2. Many recent studies confirm the pivotal role of vitamin D in 
viral infections. 

This study shows that, counter intuitively, countries at lower latitude and typically sunny 
countries, such as Spain and Northern Italy, had low concentrations of vitamin D and high rates of 
vitamin D deficiency. These countries also experienced the highest infection and death rates in 
Europe. 

The northern latitude countries of Norway, Finland and Sweden, have higher vitamin D levels 
despite less UVB sunlight exposure, because supplementation and fortification of foods is more 
common. These Nordic countries have lower Covid-19 infection and death rates. The correlation 
between low vitamin D levels and death from Covid-19 is statistically significant. 

The research team consisting of Dr Eamon Laird and Professor Rose Anne Kenny, School of 
Medicine, and the Irish Longitudinal Study on Ageing (TILDA), worked in collaboration with 
Professor Jon Rhodes at University of Liverpool. 

The authors propose that, whereas optimising vitamin D levels will certainly benefit bone and 
muscle health, the data suggests that it is also likely to reduce serious Covid-19 complications. This 
may be because vitamin D is important in regulation and suppression of the inflammatory cytokine 
response, which causes the severe consequences of Covid-19 and 'acute respiratory distress 
syndrome' associated with ventilation and death. 

"In England, Scotland and Wales, public health bodies have revised recommendations since the 
Covid-19 outbreak. Recommendations now state that all adults should take at least 400 IU vitamin 
D daily. Whereas there are currently no results from randomised controlled trials to conclusively 
prove that vitamin D beneficially affects Covid-19 outcomes, there is strong circumstantial 
evidence of associations between vitamin D and the severity of Covid-19 responses, including 
death," said Professor Rose Anne Kenny. 
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Gender ratio 
The attack rate was significantly higher for men (41.6 case per 1 lakh males) than women (24.3 

cases per 1 lakh females) 

 
Chance of transmission 
The secondary attack rate (the number of positives among contacts of primary cases) was 

highest in Chandigarh and Maharashtra. 
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Source: "Laboratory surveillance for SARS-CoV-2 in India..", ICMR COVID Study Group, 

Priya Abraham et al. 
https://www.thehindu.com/data/data-more-men-and-people-aged-50-to-69-infected-with-covid-19-
research/article31725585.ece 

 
 

 
 
 


