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राष्ट्रीय क्ाांटम ममशन (NQM) अांतर्गत 

महाराष्ट्रात क्ाांटम तांत्रज्ञान ् कौशल्यम्कास 

उपक्रमाांची अांमलबजा्णी करणेबाबत तसेच 

सदर उपक्रमाांतर्गत खरेदी कमरता प्रशासकीय 

मान्यता देणेबाबत. 

 

महाराष्ट्र शासन 

उच्च ् तांत्र मशक्षण म्भार्  

शासन मनणगय क्र. 1381878/ HTED-11011(11)/13/2025-MHT-(TE-2) 

हुतात्मा राजरु्रु चौक, मादाम कामा रोड, 

मांत्रालय, मुांबई 400 032.  

मद. 14 मे, 2026 

सांदभग: १. तांत्र मशक्षण सांचालनालयाचे पत्र क्र. DTEM-D170TEQP/60/2026-DESK17, 

             मदनाांक:  24 माचग, 2026 

          २. मा.मुख्य समच् याांच्या अध्यक्षतेखालील उच्चामिकार सममतीची (HPC) बैठक, मद.23.04.2026 

प्रस्ता्ना :-  

क्ाांटम तांत्रज्ञान हा ् जै्ञामनक ्  औद्योमर्क प्रर्तीचा पुढील टप्पा आहे. सांर्णक तांत्रज्ञान होणाऱ्या 

बदलामुळे जार्मतक स्तरा्र मोठ्या प्रमाणात प्रमशमक्षत मनुष्ट्यबळाची आ्श्यकता मनमाण होणार आहे. 

क्ाांटम मेकॅमनकसच्या तत्त्ाांचा लाभ घेऊन, क्ाांटम सांर्णन, सांपे्रषण, सेन्न्सर् आमण मटेमरयल्स या 

तांत्रज्ञानाांना औषिमनर्ममती, म्त्तीय मॉडेललर्, राष्ट्रीय सुरक्षा आमण ह्ामानाचा पू्ानुमान याांसारख्या 

म्म्ि क्षते्राांमध्ये क्राांमतकारी बदल घडम्ण्याची क्षमता आहे.कें द्र शासनाने राष्ट्रीय क्ाांटम ममशन (NQM) 

सुरू केले आहे. राज्यात क्ाांटम तांत्रज्ञान प्रमशमक्षत मनुष्ट्यबळ मनमाण करण्यासाठी I-Hub Quantum 

Technology Foundation, भारतीय म्ज्ञान मशक्षण आमण सांशोिन सांस्था, पुणे (IISER) ही सांस्था मुख्य 

कें द्र (Hub) म्हणनू तर  उपकें द्र (Spoke) सांस्था म्हणनू सीओईपी तांत्रज्ञान म्द्यापीठ, पुणे, डॉ. बाबासाहेब 

आांबेडकर तांत्रशास्त्र म्द्यापीठ लोणेरे, (DBATU), ्ीरमाता मजजाबाई तांत्रज्ञान सांस्था, मुांबई (VJTI),  

आमण म्श्वेश्वरय्या राष्ट्रीय तांत्रज्ञान सांस्था, नार्पूर (VNIT),  याांच्या माध्यमाने राज्यात क्ाांटम तांत्रज्ञान 

् कौशल्यम्कास उपक्रमाांची अांमलबजा्णी करण्याची बाब शासनाच्या म्चारािीन होती.   

शासन मनणगय -  

कें द्र शासनाच्या राष्ट्रीय क्ाांटम ममशन (NQM) अांतर्गत राज्यात क्ाांटम तांत्रज्ञान ् 

कौशल्यम्कास उपक्रमाांची अांमलबजा्णी करण्याबाबत मा.मुख्य समच् याांच्या अध्यक्षतेखालील 
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उच्चामिकार सममतीच्या मद.23.04.2026 रोजीच्या बैठकीमिील मान्यतेनुसार ् सोबत जोडलेल्या 

सम्स्तर प्रकल्प अह्ालानुसार खालीलप्रमाणे मनणगय घेण्यात येत आहे - 

I. राज्यात क्ाांटम तांत्रज्ञान ् कौशल्यम्कास उपक्रम दोन ्षात राबम्ण्यात येणार असून आय-हब, 

क्ाांटम तांत्रज्ञान फाउां डेशन (I-Hub, QTF), IISER, पुणे या सांस्थेस ९.5 कोटी, सीओईपी तांत्रज्ञान 

म्द्यापीठ पुणे, डॉ. बाबासाहेब आांबेडकर तांत्रशास्त्र म्द्यापीठ, लोणेरे ् ्ीरमाता मजजाबाई तांत्रज्ञान 

सांस्था, मुांबई या तीन सांस्थाना प्रत्येकी  रु. 2.5 कोटी आमण म्श्वेश्वरय्या राष्ट्रीय तांत्रज्ञान सांस्था, 

नार्पूर या सांस्थेसाठी रु. ३.० कोटी असा एकूण रु. २० कोटी (अक्षरी रु. ्ीस कोटी मात्र) इतका मनिी 

मांजूर करण्यात येत आहे.  

II. सदरचा मनिी हा तांत्रमशक्षण सांचालनालयाने सांदभामिन पत्रान््ये सादर केलले्या म्स्तृत प्रकल्प 

अह्ालात नमूद बाबींसाठी खचग करण्यास प्रशासकीय मान्यता देण्यात येत आहे. सदर सांस्थेची 

खरेदी प्रमक्रया म्महत शासन मनयमानुसार तांत्रमशक्षण सांचालनालय स्तरा्र राब्ून म्त्तीय 

मान्यतेसाठी प्रस्ता् तांत्रमशक्षण सांचालनालयाने शासनास सादर करा्ा. 

III. खरेदी प्रमक्रयेसांदभातील मनम्दा म्षयक बाबी उदा. Bill of Quantity (BoQ), Request for 

Proposal (RFP) तसेच मनम्दा प्रमक्रया प्रभा्ीपणे पार पाडण्यासाठी, शासनाच्या मामहती तांत्रज्ञान 

म्भार्ामाफग त (DIT) आदेश क्रमाांक: GAD-मातांसां 017/129/2025/Comp No. 1446921, मद. 

19.12.2025 अन््ये मनयुकत केलेल्या Primus Partners Pvt. Ltd., मुांबई या सांस्थेची से्ा घेण्यात 

या्ी. 

2.  राज्यातील तांत्रमशक्षण सांस्थाांना क्ाांटम मशक्षण, सांशोिन आमण उद्योर् सहकायाच्या क्षते्रात 

सक्षम बन्ून “क्ाांटम रेडी महाराष्ट्र” हा दृष्ट्टीकोन साकार करण्याच्या अनुषांर्ाने या उपक्रमाचे  मुख्य 

उमिष्ट्टे पुढीलप्रमाणे आहेत: 

2.1 उपक्रमाांतर्गत करण्यात येणारी कायग्ाही - 

I. क्ाांटम तांत्रज्ञान क्षते्रात प्रमशमक्षत ् आिुमनक सांशोिन पद्धतींमध्ये मनपुण प्राध्यापक 

घडम्ण्याच्या उिेशाने, I-Hub Quantum Technology Foundation, IISER पुणे येथे सांरमचत 

् प्रर्त प्रमशक्षण कायगक्रम राबम्ण्यात येईल. या कायगक्रमाांतर्गत प्राध्यापकाांना क्ाांटम सांर्णन, 

अल्र्ोमरदम, क्ाांटम सेन्न्सर् ् क्ाांटम मटेमरयल्स या प्रमुख क्षते्राांमध्ये सखोल ज्ञान ् 

व्या्हामरक कौशल्ये प्राप्त होतील. प्रमशक्षण पूणग केललेे प्राध्यापक आपल्या-आपल्या सांस्थाांमध्ये 

Master Trainer म्हणनू कायग करून पुढील स्तरा्र म्द्यार्थ्यांना ज्ञानम्स्तार करतील.  

II. सदर उपक्रमाांतर्गत सुमारे १२० प्राध्यापकाांचे (पमहल्या ्षी ४५ ् दुसऱ्या ्षी ७५) प्रमशक्षण 

करण्याचे मनयोजन असून, हे प्रमशक्षण टप्प्याटप्प्याने राबम्ण्यात येईल. तसेच, राष्ट्रीय मशक्षण 

िोरण 2020 (NEP 2020) अनुषांर्ाने सहभार्ी सांस्थाांमध्ये (सीओईपी तांत्रज्ञान म्द्यापीठ, पुणे; 
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डॉ. बाबासाहेब आांबेडकर तांत्रशास्त्र म्द्यापीठ, लोणेरे; ्ीरमाता मजजाबाई तांत्रज्ञान सांस्था, मुांबई  

् म्श्वेश्वरय्या राष्ट्रीय तांत्रज्ञान सांस्था, नार्पूर) अमभयाांमत्रकी पद्ी अभ्यासक्रमात क्ाांटम 

तांत्रज्ञानाशी सांबांमित म्षय Minor स््रूपात उपलब्ि करून मदले जातील. त्याचबरोबर 

पदव्युत्तर पद्ी (PG) ् पदव्युत्तर पदम्का (PG Diploma) तसेच पदव्युत्तर (PG) स्तरा्र 

ऐच्च्िक म्षय (Electives) सुरू करण्यात येतील. 

III. या उपक्रमाांतर्गत सहभार्ी सांस्थाांमध्ये म्स्तृत प्रकल्प अह्ालात नमूद केल्याप्रमाणे आ्श्यक 

प्राथममक पायाभतू सुम्िा उभारण्यात येतील. यामध्ये प्रयोर्शाळा उपकरणे, उच्च क्षमतेची 

सांर्णकीय सािने, मसम्युलेशन सॉफ्ट्अेर, कलाऊड-आिामरत क्ाांटम प्लॅटफॉम्सग तसेच 

प्रमशक्षण मॉड्यूल्सचा समा्शे असेल, ज्यामुळे अध्यापन, प्रमशक्षण ् सांशोिन उपक्रमाांना 

चालना ममळेल.  

IV. सहभार्ी सांस्थाांकडून मन्ड करण्यात आलेले प्राध्यापक I-Hub Quantum Technology 

Foundation, IISER पुणे येथे आयोमजत सखोल प्रमशक्षण कायगक्रमात सहभार्ी होतील. प्रमशक्षण 

पूणग केल्यानांतर ते सांबांमित सांस्थाांमध्ये अध्यापन ् प्रमशक्षणाची जबाबदारी पार पाडतील तसेच 

नव्याने सुरू करण्यात येणारे क्ाांटम म्षयक अभ्यासक्रम प्रभा्ीपणे राब्तील. 

V. सदर उपक्रम प्रभा्ीपणे राबम्ण्यासाठी शैक्षमणक ्षग 2026-27 पासून सांबांमित सांस्थाांमध्ये 

क्ाांटम तांत्रज्ञान म्षयक अभ्यासक्रम सुरू करण्यास सांबांमित सांस्थाांनी प्रामिकरणाकडून 

आ्श्यक मांजुरी प्राप्त करून घ्या्ी. 

2.२    मनिी म्तरणाची अट ् टप्पे (Milestone-based Fund Release Conditions) - 

सदर उपक्रमासाठी मांजूर करण्यात येणारा मनिी हा टप्प्याटप्प्याने (Milestone-based) 

म्तमरत करण्यात येईल. प्रत्येक टप्प्यातील मनिी म्तरण हे सांबांमित उमिष्ट्टपूती ् प्रर्ती अह्ालाच्या 

समािानकारक पडताळणी्र अ्लांबून राहील. 

(अ) पमहला टप्पा (म्त्तीय ्षग 2026-27): पमहल्या ्षातील मनिीचा उपयोर्  

सदर उपक्रमाच्या पमहल्या ्षात प्राध्यापक क्षमता म्कास, मूलभतू पायाभतू सुम्िा मनर्ममती 

् शैक्षमणक उपक्रमाांची सुरु्ात या्र मुख्य भर राहील. याकमरता पमहल्या टप्प्यात रु १०.६३ कोटी 

(I-Hub Quantum Technology Foundation, IISER, पुणे: रु. 5.०८ कोटी, सीओईपी तांत्रज्ञान 

म्द्यापीठ, पुणे; रु.१ कोटी, डॉ. बाबासाहेब आांबेडकर तांत्रशास्त्र म्द्यापीठ, लोणेरे; रु.०.६७ कोटी, 

्ीरमाता मजजाबाई तांत्रज्ञान सांस्था, मुांबई: रु.१.७५ कोटी ् व्हीएनआयटी, नार्पूर; रु. २.१३ कोटी) 

इतकया मनिीस मान्यता देण्यात असून या मनिीचा उपयोर् पुढीलप्रमाणे करण्यात या्ा. 

I. IISER पुणे येथे कें द्रीकृत क्ाांटम मसम्युलेशन हब स्थापन करणे, कलाऊड-आिामरत क्ाांटम 

सांर्णन सुम्िा उपलब्ि करणे, तसेच सहभार्ी सांस्थाांतील (Spoke Institutes) 

अध्यापकाांसाठी प्रमशक्षण कायगक्रम (FDPs) राबम्णे.  
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II. सहभार्ी सांस्थाांमध्ये मूलभतू प्रयोर्शाळा पायाभतू सुम्िा उभारणे (क्ाांटम ऑच्प्टकस ् क्ाांटम 

मक्रप्टोग्राफी प्रात्यमक्षक साठी उपकरणे, फोटॉमनकस प्रयोर्शाळा ् रॅप्ड-आयन प्रात्यमक्षक 

प्रणाली उभारणीसाठी आ्श्यक उपकरणे, GPU आिामरत सांर्णकीय सािने ् क्ाांटम मशक्षण 

उपकरणे तसेच मसम्युलेशन सुम्िा उपलब्ि करणे). तसेच सहभार्ी सांस्थाांसाठी आ्श्यक 

कलाऊड सदस्यता घेणे.  

(ब) दुसरा टप्पा (म्त्तीय ् षग 202७-2८): दुसऱ्या ् षातील मनिी हा उपक्रमाच्या फल मनष्ट्पत्तीच्या  प्रर्ती 

आिामरत असेल  

I. सदर उपक्रमाच्या दुसऱ्या ्षात सुद्धा प्राध्यापकाांचे प्रमशक्षण पूणग करणे, सहभार्ी सांस्थाांमध्य े

क्ाांटम तांत्रज्ञान म्षयक अभ्यासक्रम सुरू करणे, म्द्यार्थ्यांचा या म्षयात सहभार् ्ाढम्णे 

तसेच प्रयोर्शाळा कायाच्न््त या्र मुख्य भर राहील. 

II. याकमरता उपक्रमाच्या दुसऱ्या ्षी रु. ९.३७ कोटी (I-Hub Quantum Technology 

Foundation, IISER, पुणे: रु. ४.४२ कोटी, सीओईपी तांत्रज्ञान म्द्यापीठ, पुणे: रु. १.५० कोटी, 

डॉ. बाबासाहेब आांबेडकर तांत्रशास्त्र म्द्यापीठ, लोणेरे: रु.१.८३ कोटी, ्ीरमाता मजजाबाई 

तांत्रज्ञान सांस्था, मुांबई: रु.०.७५ कोटी ् व्हीएनआयटी, नार्पूर: : रु. ०.८७ कोटी) इतकया 

मनिीची आ्श्यकता असून हा मनिी उपक्रमाच्या पमहल्या ्षात खालील प्रर्ती साध्य 

झाल्यानांतर म्तमरत करण्यात येईल.   

 उपक्रमाच्या पमहल्या टप्प्यात नमूद क्ाांटम उपक्रमासाठी आ्श्यक असलेली 

प्रयोर्शाळा ् सांर्णकीय पायाभतू सुम्िा उभारणी  

 DPR मध्ये नमूद केल्याप्रमाणे सहभार्ी spoke सांस्थाांतील ४५ प्राध्यापकाांसाठी 

प्रमशक्षण पूणग  

 कलाऊड/मसम्युलेशन सुम्िा कायाच्न््त  

 पद्ी स्तरा्र क्ाांटम म्षयक Minor अभ्यासक्रमाची तयारी   

 प्रर्ती अह्ाल (Progress Report) ् म्त्तीय उपयोमर्ता प्रमाणपत्र (UC) सादर  

3.         सुकाण ूसममतीचे र्ठन - 

राज्यातील क्ाांटम तांत्रज्ञानाच्या स्गसमा्शेक म्कासासाठी िोरणात्मक मनणगय, शासनाशी  

समन््य आमण क्ाांटम उपक्रमाचा प्रर्ती आढा्ा घेण्याच्या अनुषांर्ाने  खालीलप्रमाणे सुकाण ूसममती 

र्ठीत करण्यात येत आहे.  
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अ.क्र. पदनाम सममतीतील 
पदनाम 

1  अपर मुख्य समच्/प्रिान समच्, उच्च ् तांत्र मशक्षण म्भार् अध्यक्ष 
2  प्रिान समच्/समच्,इलेकरॉमनकस, मामहती तांत्रज्ञान ् कृमत्रम बुमद्धमत्ता म्भार् सदस्य 
3  प्रिान समच्, म्त्त म्भार् सदस्य 
4  मुख्य कायगकारी अमिकारी (CEO), महाराष्ट्र इच्न्स्टट्यूशन फॉर रान्सफॉमेशन 

- ममत्र (MITRA) 
सदस्य 

5  सहभार्ी चारही spoke सांस्थाांचे सांस्था प्रमुख सदस्य 
6  सांचालक, IITB, मुांबई याांचे प्रमतमनिी (म्षय तज्ञ) सदस्य 
7  उद्योर् क्षते्रातील नामालकत तज्ञ सदस्य 
8  मुख्य कायगकारी अमिकारी (CEO), I-Hub, क्ाांटम तांत्रज्ञान फाउां डेशन (QTF), 

IIISER, पुणे 
सदस्य  

9  
सांचालक, तांत्र मशक्षण, महाराष्ट्र राज्य, मुांबई 

सदस्य 
समच् 

 

३.१ सुकाण ूसममतीचे कायगक्षते्र (Scope of Work) खालीलप्रमाणे राहील - 

सुकाण ूसममती ही सदर क्ाांटम तांत्रज्ञान उपक्रमासाठी िोरणात्मक मार्गदशगन करणारी प्रमुख 

सांस्था म्हणनू कायग करील. सममतीची प्रमुख काये पुढीलप्रमाणे असतील: 

I. उपक्रमासाठी दीघगकालीन िोरणात्मक मदशा (Strategic Direction) मनमित करणे ्  राज्याच्या 
प्रािान्यक्रमाांशी सुसांर्ती राखणे.  

II. समन््य सममतीमाफग त मिमामसक लक्ा आ्श्यकते नुसार आढा्ा बैठकाांचे आयोजन करणे, 
उपक्रमाच्या प्रर्तीचा आढा्ा घेणे तसेच उमिष्ट्टे ् अपेमक्षत पमरणामाांची पूतगता होत आहे याची 
खात्री करणे. 

III. क्ाांटम तांत्रज्ञान क्षते्रातील राष्ट्रीय ् आांतरराष्ट्रीय घडामोडींचा अभ्यास करून िोरणात्मक 
मार्गदशगन करणे.  

IV. राज्यातील शैक्षमणक सांस्था, सांशोिन सांस्था ् उद्योर् याांच्यात समन््य ् सहकायग ्ाढम्णे.  
V. उपक्रमाच्या अांमलबजा्णीसाठी आ्श्यक असलेल्या िोरणात्मक मनणगयाांना मान्यता देणे ् 

मार्गदशगन करणे.  
VI. मनम्दा प्रमक्रया, खरेदी प्रमक्रया  प्रभा्ीपणे राबम्णे बाबत मार्गदशगन करणे.  
VII. क्ाांटम उपक्रमाांतर्गत सांशोिन, न्ोन्मेष (Innovation) ् स्टाटगअप्सना चालना देण्यासाठी 

आ्श्यक उपाययोजना सुचम्णे.  
VIII. कें द्र शासनाच्या योजनाांशी (उदा. National Quantum Mission) सुसांर्ती ् समन््य सुमनमित 

करणे.  
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IX. आ्श्यकतेनुसार न्ीन उपक्रम, भार्ीदारी (PPP/CSR) ् रु्ांत्णकू सांिी सुचम्णे.  

४. समन््य सममतीचे र्ठन - 

सुकाण ू सममतीप्रमाणे क्ाांटम तांत्रज्ञान उपक्रमाांतर्गत समन््य आमण अांमलबजा्णीच्या 

अनुषांर्ाने मुख्य कायगकारी अमिकारी (CEO), I-Hub, क्ाांटम तांत्रज्ञान फाउां डेशन (QTF), IIISER, पुणे 

याांनी स्ग सहभार्ी सांस्थाांचे प्रमतमनिी असलेली एक समन््य सममती (Coordination Committee) 

त्याांचे स्तरा्र र्ठीत करा्ी. 

5. लखेाशीषग 

सदर उपक्रमाच्या अांमलबजा्णीसाठी लार्णारा मनिी हा तांत्र मशक्षण सांचालनालयाच्या 

खालील लेखामशषा अांतर्गत उपलब्ि करुन मदला जाईल.  

मार्णी क्र. डब्ल्यु-3,  

लेखामशषग - 2203 तांत्रमशक्षण,  

104 अशासकीय तांत्र महाम्द्यालये ् सांस्था याांना सहाय्य  

(02) पमररक्षण अनुदान  

(02)(03) अमभयाांमत्रकी महाम्द्यालये (कायगक्रम) (2203 0194)   

31, सहाय्यक अनुदाने (्तेनेतर)  

 

6.  सदर शासन मनणगय मा.मुख्य समच् याांच्या अध्यक्षतेखालील उच्चामिकार सममतीच्या 

मद.23.04.2026 रोजीच्या बैठकीमिील मान्यतेस अनुसरून मनर्गममत करण्यात येत आहे.  

     सदर शासन मनणगय महाराष्ट्र शासनाच्या www.maharashtra.gov.in या सांकेतस्थळा्र 

उपलब्ि करण्यात आला असून त्याचा सांकेताक 202605141534472308 असा आहे. हा मनणगय 

मडजीटल स््ाक्षरीने साक्षाांमकत करुन काढण्यात येत आहे.  

महाराष्ट्राचे राज्यपाल याांच्या आदेशानुसार ् ना्ाने. 

 
                         ( सांतोष खोरर्डे ) 

          सह समच्,महाराष्ट्र शासन 

प्रत, 

1. मा. राज्यपाल, महाराष्ट्र राज्य, याांचे प्रिान समच्, राजभ्न, मुांबई 

2. मा.मुख्यमांत्री, महाराष्ट्र राज्य याांचे प्रिान समच्, मांत्रालय, मुांबई  

http://www.maharashtra.gov.in/
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3. मा. उपमुख्यमांत्री, महाराष्ट्र राज्य, याांचे समच्, मांत्रालय, मुांबई  

4. मा.मांत्री (उच्च ् तांत्रमशक्षण) याांचे खाजर्ी समच्, मांत्रालय,मुांबई. 

5. मा.मुख्य समच्, याांचे ्मरष्ट्ठ स््ीय सहायक, मांत्रालय, मुांबई 

6. स्ग अपर मुख्य समच्/प्रिान समच्/समच्, मांत्रालय, मुांबई 

7. सांचालक, तांत्र मशक्षण सांचालनालय, मुांबई 

8. क्ाांटम तांत्रज्ञान उपक्रमात सहभार्ी स्ग सांस्था प्रमुख 

9. म्भार्ीय सहसांचालक उच्च ् तांत्र मशक्षण म्भार्, पुणे, मुांबई, जळर्ा्, नार्पूर, अमरा्ती  

10. महालेखापाल, (लेखापरीक्षा/लेखा ् अनुज्ञयेता), महाराष्ट्र-1 ् 2 , मुांबई ् नार्पूर, 

11. सबांमित मजल्हा कोषार्ार अमिकारी,  

12. अमिदान ् लेखा अमिकारी, मुांबई-32. 

13. मन्ासी पमरक्षा लेखा अमिकारी,मुांबई 

14. मन्डनस्ती (ताांमश-2)  
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Executive Summary 

The Government of Maharashtra proposes the 

Maharashtra Quantum Technology Mission (MQTM) to 

build institutional capability in quantum technologies 

through a collaborative hub-and-spoke model involving 

leading technical institutions in the state. The initiative 

will be anchored by the I-Hub Quantum Technology 

Foundation (I-Hub QTF) at IISER Pune as the Hub, with 

Visvesvaraya National Institute of Technology (VNIT) 

Nagpur, Dr. Babasaheb Ambedkar Technological 

University (DBATU) Lonere, COEP Technological 

University Pune, and Veermata Jijabai Technological 

Institute (VJTI) Mumbai serving as Spoke institutions. 

The mission seeks to bring together academic 

institutions, government, industry, and students to build 

capability in emerging quantum technologies.

The initiative aims to build a strong foundation in 

quantum technology education, research, and 

infrastructure across participating institutions. The 

mission focuses on developing a quantum-ready faculty 

ecosystem, integrating modular quantum technology 

curriculum across state institutions, and creating shared 

and local infrastructure for teaching and research. 

The program will be implemented in a phased manner 

between June 2026 and December 2027. During this 

period, faculty training programs will be conducted in 

multiple cohorts using a six-month hybrid model that 

combines residential laboratory sessions and online 

instruction. Quantum technology curriculum aligned with 

AICTE norms and the National Quantum Mission will be 

developed and introduced within B.Tech and M.Tech 

programs across participating institutions.

To support teaching and research activities, the initiative 

will establish both centralised and distributed 

infrastructure. A centralised quantum simulation 

laboratory will be established at I-Hub QTF, IISER Pune, 

providing access to simulation environments and cloud-

based quantum computing platforms. In addition, 

experimental quantum teaching laboratories will be

established at DBATU Lonere, VJTI Mumbai, COEP 

Technological University Pune, and VNIT Nagpur, 

equipped with quantum education kits, simulation 

workstations, and local server-based simulators to 

support hands-on learning and experimentation. Phase-1 

of the Maharashtra Quantum Technology Mission 

requires an estimated Government of Maharashtra grant 

of approximately ₹20 crore over two financial years (FY 

2026-27 and FY 2027-28). 

The investment will support faculty development 

programs, the establishment of quantum teaching 

laboratories at the spoke institutions, and the creation of 

a centralised simulation, training, and program 

management infrastructure at I-Hub QTF, IISER Pune. In 

the subsequent phase 2, the Mission will focus on 

strengthening industry–academia collaboration by 

establishing Quantum Research Parks and shared 

technology infrastructure across the state.

The initiative is expected to train over 120 faculty 

members across participating institutions and enable 

over 320 undergraduate and postgraduate students to 

participate in quantum technology programs. The 

program introduces a UG Minor in Quantum Technology 

starting AY 2026-27 and launches an M. Tech program 

in Quantum Technology starting AY 2027-28, 

strengthening Maharashtra’s quantum technology talent 

pipeline.

The program will also enable access to quantum 

simulation platforms and cloud-based quantum 

computing systems, support student research and 

innovation, and contribute to the development of a 

skilled workforce in quantum technologies in 

Maharashtra.

Through this initiative, Maharashtra aims to strengthen 

its academic and research ecosystem in quantum 

technologies and support the development of skilled 

human resources.

9998864/2026/MHT-(TE-2)
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An important element in training an employment-ready 

workforce in the state is close association with the deep-

technology industrial ecosystem. In Phase 2 of the 

program, it is proposed to establish Quantum Research 

Parks. These Research Parks will function as nodal 

points for industry-academia collaboration in the state. 

The Quantum Research Parks will receive funding to set 

up shared facilities for fabrication, testing, and validation 

of quantum hardware. Such shared facilities provide an 

economically efficient means of supporting a broad 

range of critical infrastructure required for the state’s 

start-up ecosystem.

2.3
Future Expansion:
Phase 2-Quantum 
Research Parks

Prepare a Skilled Quantum Workforce for Research 

and Industry Roles

Support the development of trained students 

capable of contributing to research and industry 

applications in quantum technologies.

Enable Quantum-Focused Innovation and 

Entrepreneurship

Encourage innovation activities and 

entrepreneurship in quantum technologies within 

participating institutions.

Strengthen Collaborative Research Networks and 

Intellectual Property Generation

Promote collaborative research activities and 

support the generation of scientific publications 

and intellectual property in quantum technologies.

Build Strong Academia-Industry-Government 

Linkages

Encourage collaboration between academic 

institutions, industry partners, and government 

stakeholders in quantum technologies.

Establish Governance, Monitoring, and 

Sustainability Mechanisms

Develop institutional mechanisms for effective 

programme governance, monitoring, and long-

term sustainability.

These Research Parks will be set up in Mumbai, Pune, 

and Nagpur. The Quantum Research Park in Mumbai will 

be supported with IIT Bombay as the hub and will focus 

on quantum sensing and communication. 

The Quantum Research Park in Pune will be supported 

with I-Hub QTF as the hub, with a focus on quantum 

computing and enabling technologies. A third, smaller 

Quantum Research Park will be set up in Nagpur to 

support logistics-based research and industrial 

collaboration, in alignment with Nagpur being the 

logistics hub under the Maharashtra State Logistics 

Policy (2024).

Quantum Research Parks will form a key source of 

industrial experience and training for the academic 

workforce in the state through industry-led internships.

In the longer term, the initiative aims to support the 

development of a broader quantum technology 

ecosystem in Maharashtra through the following 

outcomes:

9998864/2026/MHT-(TE-2)
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Implementation Model (Hub-

Spoke) and Stakeholder Roles03

The proposed Maharashtra Quantum Technology 

Mission is designed as an inclusive, state-wide capacity-

building initiative, aligned closely with India's National 

Quantum Mission and the hub-and-spoke model of 

collaborative development supported by the Department 

of Science and Technology (DST). The mission operates 

through a consortium of five institutions under a unified 

programme structure, covering the four major 

geographic regions of Maharashtra 

Mumbai, Konkan, Pune, and Vidarbha, with strategic 

oversight provided by the Department of Higher and 

Technical Education (H&TE), Government of 

Maharashtra.

Initially, four technical institutes from the state, namely 

VJTI, DBATU, COEP, and VNIT, will serve as spokes of 

the mission, with I-Hub QTF at IISER Pune as the hub. 

The Department of Higher and Technical Education will 

oversee the program's progress. 

Table 3.1: Implementation Model at Glance

Institution Role Thematic Focus Reporting To

I-Hub QTF, IISER Pune HUB
Programme management; all four QT 
pillars; simulation hub; FDP delivery

DTE / Mission 
Steering Committee

COEP Technological 
University, Pune

SPOKE
Photonic quantum computing; HPC-

quantum hybrid simulation
I-Hub QTF / DTE

DBATU, Lonere SPOKE
Quantum algorithms; quantum-inspired 
optimisation; affiliated-college outreach

I-Hub QTF / DTE

VJTI, Mumbai SPOKE
Photonic QC; trapped-ion hardware 

demonstrator; quantum sensing
I-Hub QTF / DTE

VNIT, Nagpur SPOKE
Quantum-hybrid GPU computing; NISQ 

simulation; quantum ML
I-Hub QTF / DTE

DTE, Maharashtra OVERSIGHT
Policy direction; fund release; milestone 

review; affiliated-college integration

Dept. of Higher and 
Technical Education, 

Govt. of 
Maharashtra

9998864/2026/MHT-(TE-2)
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Designs, schedules, and hosts all Faculty 

Development Programmes for faculty nominated by 

the four spoke institutions, combining residential 

training at IISER Pune with structured online 

learning through a shared Learning Management 

System.

Establishes and operates the centralised quantum 

simulation and cloud-access infrastructure, 

providing all consortium institutions and their 

students with access to simulation environments 

and real quantum hardware through cloud 

platforms. Students will have access to hands-on 

training through the quantum teaching laboratories 

set up at I-Hub QTF.

Facilitates student internship placements at 

national research laboratories and quantum 

industry partners, enabling the development of 

industry-ready manpower.

Supports pre-incubation of faculty and student 

quantum ventures through its existing startup 

ecosystem linked to the NMiCPS mission.

Leads joint curriculum development across the 

consortium, ensuring alignment with NEP 2020, 

AICTE frameworks, and NQM competency 

standards.

Submits periodic progress reports to the 

Department of H&TE and chairs the Mission 

Steering Committee.

Reach out to industry partners such as Tech 

Mahindra, Persistent Systems, NXP, TCS, JP 

Morgan, and Accenture to explore collaboration in 

course delivery, guest lectures, industry projects, 

and internships under the quantum technology 

programs.

3.1
Role of I-Hub Quantum 
Technology Foundation, 
IISER Pune - Hub

3.2

Role of the Four Spoke 
Institutions - VJTI Mumbai, 
DBATU Lonere, COEP 
Pune, and VNIT Nagpur

Nominate faculty for training programmes hosted 

at I-Hub QTF and deploy trained faculty to 

independently deliver UG courses in Quantum 

Technology from AY 2026-27 and M.Tech courses 

from AY 2027-28.

Establish Centres of Excellence in Quantum 

Technology at their respective campuses, along 

with Quantum teaching labs with locally accessible 

quantum optics teaching equipment, GPU-based 

simulation facilities, and cloud quantum 

computing access - ensuring students engage with 

quantum technologies without needing to travel 

outside their institution.

Conduct Faculty Development Programmes for 

faculty at affiliated and regional colleges, extending 

the mission's reach beyond the four spoke 

campuses.

Support student projects, hackathons, and 

innovation activities, with quantum incubation cells 

at each spoke linked to I-Hub QTF's startup 

ecosystem. For examples- I-Hub can provide 

industry relevant problem statements for 

innovation 

Contribute complementary thematic capabilities to 

the consortium - photonic quantum computing at 

COEP and VJTI; quantum algorithms and 

optimisation at DBATU; and quantum-hybrid GPU 

computing at VNIT ensuring the consortium 

develops depth across all four pillars of quantum 

technology without duplication.

9998864/2026/MHT-(TE-2)
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Issues the Government Resolution authorising 

programme execution and milestone-linked fund 

disbursement.

Conducts periodic reviews of mission objectives 

and deliverables against defined milestones, with 

authority to withhold subsequent fund tranches 

pending milestone verification.

Coordinates with AICTE for formal recognition of 

the QT Minor and M.Tech programme structures 

developed under this mission.

3.3
Role of Department of 
Higher and Technical 
Education - Oversight

Directs affiliated colleges to integrate quantum 

technology courses into their academic calendars 

as the train-the-trainer cascade from spoke 

institutions takes effect.

Facilitates faculty nomination and time release 

from spoke institutions for participation in I-Hub 

QTF-hosted FDPs.

Identifies future growth locations for quantum 

capacity building as the programme scales beyond 

its initial four spokes toward the Phase 2 Quantum 

Research Parks.

The mission will commence with the capacity building of faculty and the infrastructure development of partner 

institutions, followed by curriculum roll-out at the same. Both faculty capacity building and curriculum design will be 

supported by shared & local infrastructure
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Strategic Objectives, Activities 

and Deliverables04

In the initial phase, I Hub will organise hybrid training for 

select faculty. The program will adopt a Train-the-Trainer 

model to build faculty capability in quantum technologies 

across participating institutions. Partner institutions will 

nominate 4-5 faculty members per institution to participate 

in a six-month hybrid training program coordinated by I-

Hub QTF at IISER Pune, combining residential training with 

online lectures delivered by academic and industry experts.

The training will comprise 10 structured courses, each 

consisting of approximately 40 hours of instruction, 

covering theoretical modules, programming exercises, and 

interaction with experts. Faculty will also undergo quantum 

laboratory training through 10 laboratory sessions of 3 

hours each at the MS Quantum Technologies Lab at I-Hub 

QTF, along with supervised hands-on sessions on 

quantum algorithms using quantum simulators. The 

weekly hours per course are designed to be approximately 

twice the AICTE-recommended norms for students.

To build teaching capability, faculty from DBATU, VJTI, 

COEP and VNIT will each deliver two lectures to students 

in the MS Quantum Technologies program at IISER Pune. 

The program will be implemented in multiple cohorts, with 

a target of training approximately 120 faculty members 

across participating institutions during the implementation 

period.

Detailed course structure and training modules are 

provided in Annexure I.

1. I-Hub QTF to develop 6-month-long faculty 

training modules in online as well as offline 

formats

2. I-Hub QTF to identify and contract faculty and 

advisors for courses. 

3. DBATU, VJTI, COEP and VNIT to identify and 

nominate faculty for the training program

4.1 Short Term Objectives

Develop a Quantum-Ready Faculty 
Ecosystem across the state

1. Six-month hybrid faculty training module in 

online & offline format

2. Contracted pool of faculty & advisors for the 

courses

3. Institute-wise nominated faculty lists from 

DBATU, VJTI, COEP & VNIT

4. Completed 1st, 2nd, & 3rd faculty training 

cohort

5. Train 20 faculty from state institutes between 

June-December 2026, followed by 50 faculty 

each in January-June 2027 and June-

December 2027.

Activities

Key Deliverables: 

1

9998864/2026/MHT-(TE-2)

17

File No. HTED-11011(11)/13/2025-MHT-(TE-2)-Higher and Technical Education (Computer No. 1381878)



Maharashtra Quantum Technology Mission

18

The program will integrate quantum technology 

education into existing academic programs across 

participating institutions. This will include the introduction 

of quantum technology courses and specialisation tracks 

within B.Tech, M.Tech, advanced PG Diploma or elective 

MTech modules, aligned with AICTE guidelines.

The curriculum will combine foundational courses, 

laboratory training, and specialised electives covering key 

areas such as quantum computing, quantum 

communication, quantum sensing, and quantum 

materials. Interdisciplinary content spanning physics, 

computer science, and electrical engineering will ensure 

that students gain both theoretical knowledge and 

practical skills.

Curriculum development will be carried out 

collaboratively by faculty from participating institutions 

with support from I-Hub QTF, ensuring alignment with 

emerging developments in quantum technologies and 

national priorities under the National Quantum Mission.

For undergraduate minor programmes, quantum 

technology courses will be introduced progressively over 

the four-year B.Tech programme. The minor programme 

will include at least one course per semester, with each 

course comprising approximately 40 contact hours. In 

accordance with NEP 2020 guidelines, the minor 

specialisation will consist of 28 credits distributed across 

the four-year programme, combining foundational 

concepts, laboratory exposure, and advanced electives.

For postgraduate programmes, the teaching 

methodology will combine theoretical coursework with 

practical training. Approximately 75% of instruction will 

be delivered through classroom-based learning, while 

25% will involve laboratory sessions and hands-on 

training using quantum simulators and experimental 

teaching setups. In addition, postgraduate students will 

undertake at least one semester of internship in an 

industry or research institution, culminating in a thesis or 

research project. The indicative course structure for the 

B.Tech Minor and M.Tech programs aligned with the 

AICTE model curriculum is provided in Appendix III.

The course curriculum for the B.Tech Minor and M.Tech 

programs in Quantum Technologies will broadly follow 

the AICTE Model Curriculum developed under the 

National Quantum Mission. The B.Tech minor will 

introduce foundational concepts in quantum computing, 

communication, sensing, and materials through 

interdisciplinary coursework and laboratory exposure, 

enabling engineering students to build basic competency 

in quantum technologies. The M.Tech program will build 

on this foundation through advanced coursework, 

specialised electives, laboratory training, and research-

oriented learning to prepare students for roles in 

research, innovation, and industry applications in 

quantum technologies.

The developed curriculum will be rolled out across at 

least four partner institutions by the 2027 academic year, 

with a target enrolment of at least 320 students across 

undergraduate and postgraduate programs.

1. Develop and implement a curriculum for 

minor specialisation tracks within BTech and 

MTech programs to be offered in state 

institutes, in alignment with the AICTE norms. 

2. Develop advanced PG Diploma or elective 

MTech modules in quantum technologies to 

be offered in state institutes in alignment with 

the AICTE norms. 

3. Ensure curriculum aligns with AICTE and NQM 

standards, integrates lab-based and 

simulator-driven learning, and includes 

interdisciplinary content (physics, computer 

science, electrical engineering). 

2
Integrate Modular and Multi-level Quantum 
Technology courses across state institutions

Activities
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3
Create Shared and Local Quantum 
Infrastructure for Teaching and Research

To support teaching, training, and research activities in 

quantum technologies, the program will establish both 

centralised and distributed infrastructure across 

participating institutions.

A centralised simulation laboratory will be established at 

I-Hub QTF at IISER Pune, accessible across the 

participating institutions. This facility will provide access 

to quantum simulators and quantum computing systems 

via cloud platforms.

To complement the centralised simulation facility, 

experimental Quantum Teaching Laboratories will be 

established at the participating institutions-DBATU 

Lonere, VJTI Mumbai, COEP Technological University 

Pune, and VNIT Nagpur. These laboratories will support 

hands-on learning, faculty training, and student 

experimentation in quantum technologies.

Each institute-level laboratory will be equipped with 

quantum education kits, student simulation workstations, 

and local server-based simulators to support laboratory-

based instruction and experimentation.

1. Set up a centralised simulation lab at I Hub IISER 

Pune, accessible across the consortium, equipped 

with any of the following options:

I. NVIDIA CUDA-Q-enabled simulation 

environments supported by cloud 

providers such as Yotta, E2E Networks, 

Tata Network

II. Quantum System access via cloud, e.g. 

IBM, QPiAI

III. Backend support and monitoring tools 

managed by I-Hub staff

2. Establish experimental Quantum Teaching Labs in 

four spoke institutes (DBATU, VJTI, COEP and VNIT), 

equipped with:

I. Quantum education kits. A detailed 

breakdown of the equipment list for each 

institute is provided in Appendix II.

II. 5+ student simulation workstations per 

site

III. Local server-based simulators for offline 

instruction

3. Ensure full operational readiness of infrastructure, 

including access portals, training materials, and 

scheduling systems before 2027 academic year.

1. Approved curriculum package for minor 

specialization tracks in B. Tech & M. Tech 

programs

2. Approved advanced PG Diploma or Elective M. 

Tech module in quantum technologies.

3. Roll out curriculum in at least 4 partner 

institutions by the 2027 academic year at 

undergraduate and master’s level with 

enrolment of atleast 320 students. 

Key Deliverables: 

The central simulation facility at I-Hub QTF, IISER Pune, 

will support shared access for participating institutions 

and will include backend support and monitoring tools 

managed by I-Hub staff. The infrastructure will enable 

coordinated access to computing resources and support 

training, teaching, and research activities across the 

consortium.

Activities

Curriculum aligned with AICTE & NQM standards 

integrated to lab-based, simulator-driven, & 

interdisciplinary learning.
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2. Budgetary provisions established for the 

annual internship support mechanism.

3. Faculty-industry mentored final year projects.

4. Career tracking and reporting system for 

trained students.

Trained 5000+ students in quantum computing 

and applications over 5 years by expanding 

program to private institutions.

Key Deliverables: 

Key Deliverables: 

1. Operational centralised simulation lab at I-Hub 

IISER, Pune

4.2 Long-term Objectives 

1. Train students in quantum computing and 

applications through a combination of 

coursework, laboratory experience, internships 

and guided projects. 

2. Support internships across the state with a 

budgetary provision of 50 internships per year 

supported through a competitive process of 

open call. 

3. Support final-year projects in real-world 

quantum applications (logistics, materials, 

cybersecurity, drug discovery) under faculty-

industry mentorship.

1. Operational experimental Quantum Teaching 

Labs in (DBATU, VJTI, COEP & VNIT).

2. Functional access portals, training materials & 

scheduling systems for infra. use.

1
Prepare a Skilled Quantum Workforce 
for Research and Industry Roles

Activities

The following objectives outline the long-term outcomes 

of the mission, focusing on workforce development, 

research capability, innovation, and ecosystem building 

in quantum technologies.

Targets

1. Trained 5000+ students in quantum 

computing and applications over 5 years.
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Key Deliverables: 

2
Enable Quantum-Focused Innovation 
and Entrepreneurship

Activities

Targets

1. Establish dedicated quantum incubation cells 

within each spoke institution, linked to the 

startup ecosystem at I-Hub Quantum 

Technology Foundation. 

2. Support pre-incubation of 10-15 innovation 

projects per year, including:

I. MVP development using quantum 

simulators

II. Proof-of-concept trials with industry 

datasets

III. Technical mentoring from domain 

experts

3. Provide seed funding (Rs. 5-10 lakh) and IP 

advisory services for faculty or student-led ventures, 

with a target of incubating 50 startups by 2030.

1. Dedicated quantum incubation cells in each 

spoke

2. Annual pre-incubation for 10-15 projects

3. Seed funding and IP advisory support 

mechanism for faculty & student-led ventures

Fifty startups incubated by 2030.

3
Strengthen Collaborative Research 
Networks and IP Generation

Activities

1. Launch collaborative research clusters across 

the hub and spokes, aligned with strategic 

quantum domains (e.g., post-quantum 

cryptography, quantum ML, quantum 

sensors).

2. Target publication of at least 100 peer-

reviewed papers and 50 quantum patents over 

five years.

3. Encourage joint PhD/postdoctoral programs 

involving multiple institutions and industry 

partners, with funding from national missions 

and international collaborators.

4. Organise an annual Maharashtra Quantum 

Symposium to share research outcomes and 

showcase emerging talent.

Key Deliverables: 

1. Launched collaborative research clusters 

aligned with strategic quantum domains 

across the hub, & all spokes

2. Peer-reviewed & patents in targeted quantum 

areas in 5 years

3. The Annual Maharashtra Quantum Symposium 

is being organised.

Targets

1. Publish 100 peer-reviewed publications and 

50 quantum patents in 5 years.

2. Organise Maharashtra Quantum Symposium 

annually
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1. Sign MoUs with national and global quantum-

focused companies, national labs, and 

strategic partners.

2. Co-design industry-driven coursework, 

internships, and research use cases in areas 

such as finance, materials, logistics, and 

pharmaceuticals.

3. Facilitate student and faculty placements in 

industry internships or contract research 

programs through a centralised platform 

hosted at I-Hub.

1. Atleast 10 MoUs signed with national and 

global quantum-focused companies, national 

labs, and strategic partners.

2. Industry-driven coursework & internships & 

research use cases produced

3. Centralised placement /internship facilitation 

platform hosted at I-Hub

1. Created Mission Steering Committee 

2. Centralised monitoring dashboard for 

program tracking

3. A 5-year sustainability roadmap established.

4
Build Strong Academia-Industry-
Government Linkages

Activities

Key Deliverables: 

5
Establish Governance, Monitoring, and 
Sustainability Mechanisms 

Activities

1. To ensure goal alignment and adaptive 

planning, create a Mission Steering 

Committee comprising representatives from 

IISER Pune, spoke institutes, industry, and 

DTE.

2. Build a centralised monitoring dashboard for 

tracking:

i. Faculty trained

ii. Students enrolled

iii. Labs functional

iv. Research/publication outputs

v. Startups incubated

3. Prepare a 5-year sustainability roadmap 

including:

i. Fee-based programs

ii. Corporate sponsorships

iii. Research grants (NQM, DST, AICTE, 

EU H2020

Key Deliverables: 

9998864/2026/MHT-(TE-2)

22

File No. HTED-11011(11)/13/2025-MHT-(TE-2)-Higher and Technical Education (Computer No. 1381878)



Maharashtra Quantum Technology Mission

48

Indicative Courses Syllabus (B. Tech. Minor )10.3.2

10.3.2.1 Minor-QT-C01 - Foundations of Quantum Computing

Qubits vs Classical Bits

◉ Spin-half systems and photon polarizations

◉ Trapped atoms and ions

◉ Artificial atoms using circuits

◉ Semiconducting quantum dots

◉ Single and two-qubit gates

◉ Solovay–Kitaev Theorem

Quantum Correlations

◉ Entanglement

◉ Bell’s Theorems

Classical Computation Review

◉ Turing machines

◉ Computational complexity: P, NP, PSPACE

Reversible Computation

Quantum Logic Gates and Circuits

◉ Universal quantum gates

◉ Circuit model of computation

Quantum Algorithms

◉ Deutsch Algorithm

◉ Deutsch–Jozsa Algorithm

◉ Bernstein–Vazirani Algorithm

◉ Simon’s Algorithm

Database Search

◉ Grover’s Algorithm

Quantum Fourier Transform & Applications

◉ Quantum Fourier Transform (QFT)

◉ Shor’s Algorithm (Prime Factorization)

Quantum Complexity Classes

◉ Q, EQP, BQP, BPP, QMA

Additional Topics in Quantum Algorithms

◉ Variational Quantum Eigensolver (VQE)

◉ Harrow–Hassidim–Lloyd (HHL) Algorithm

◉ Quantum Approximate Optimization 

Algorithm (QAOA)

Quantum Error Correction

◉ Fault tolerance

◉ Simple error-correcting codes

Current Landscape of Quantum Computing

◉ NISQ-era processors

◉ Quantum advantage claims

◉ Future roadmap

Course Outcomes

Students completing this course will be able to:

1. Review the basic postulates of quantum 

mechanics

2. Understand qubits and their physical realizations

3. Work with density operators and time evolution 

of mixed states

4. Apply principles of quantum gates and circuits

5. Analyze and understand key quantum algorithms

6. Understand fundamentals of quantum error 

correction

Course References

1. Manenti, R., & Motta, M. (2023). Quantum 

Information Science. Oxford University Press.

2. Nielsen, M. A., & Chuang, I. L. (2010). Quantum 

Computation and Quantum Information (10th 

Anniversary Edition). Cambridge University Press.

3. Pathak, A. (2015). Elements of Quantum 

Computation and Quantum Communication. CRC 

Press.

4. Gaitan, F. (2008). Quantum Error Correction and 

Fault Tolerant Computing. CRC Press.

5. McMahon, D. (2008). Quantum Computing 

Explained. Wiley.

6. Wong, H. Y. (2022). Introduction to Quantum 

Computing: From a Layperson to a Programmer 

in 30 Steps. Springer Nature.

1
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Minor-QT-C02 - Foundations of Quantum Technologies10.3.2.2

This course is meant for laying down the central theoretical 

aspects of quantum mechanics in a rigorous manner where 

students learn the techniques and develop a good intuition 

for quantum physics.

◉ Hamiltonian function and Hamilton’s equations

◉ Phase-space description of a system

◉ Connection and Equivalence with Newton’s laws for 

simple systems – free particle, particle moving in a 

conservative potential, examples of Harmonic oscillator, 

hydrogen atom

Course Content and syllabus:

Quantum Mechanics (16 - 18 lectures):

Brief overview of classical physics (This segment is meant 

for the student to understand what a Hamiltonian is, which 

will feature later in quantum mechanics)

Historical evolution of quantum mechanics

◉ Planck’s quantum hypothesis

◉ Photo electric effect

◉ Atomic spectra

◉ Bohr’s quantisation principle

◉ De Broglie’s Wave particle duality

Postulates of Quantum Mechanics

◉ State vectors and Hilbert Space

◉ Dirac Bra-Ket notation

◉ Measurables and Hermitian Operators

◉ Unitary Transformations

◉ Schrodinger Equation and Time evolution of quantum 

states

◉ Measurement Postulate

◉ Schrodinger, Heisenberg and Interaction pictures

◉ Eigen values, Expectation values and Matrix elements

◉ Heisenberg’s Uncertainty principle

Density operator formalism of quantum 

mechanics – pure and mixed states

◉ Superposition and Entanglement in quantum 

mechanics

◉ No cloning theorem

◉ Applications of postulates –Particle in a box, 

Hydrogen atom,

◉ Harmonic Oscillator

◉ Number states, ladder operators and Coherent 

states of a harmonic oscillator

◉ Spin and Angular momentum – spin half particles

◉ Rabi problem of a spin-half particle in a rotating 

magnetic field Minor Degree for UG Degree course 

in Quantum Technologies 10

◉ Bosons and Fermions

Statistical Physics (8-10 lectures)

◉ Quick review of first and second laws of 

thermodynamics

◉ Thermal Equilibrium and Gibbs principle

◉ Applying Gibbs principle to Classical and Quantum 

harmonic oscillators

◉ Bosons and Fermions and Quantum statistics – 

Fermi-Dirac and Bose- Einstein distributions

Information Science (3-4 lectures)

◉ Digital communication and information

◉ Quantifying information in terms of Shannon 

entropy

◉ Basic ideas of quantum information

◉ Decoherence and noise

◉ Introductory ideas of Kraus operators

Brief overview of Computational 

Complexity (5-6 lectures)

◉ Qualitative ideas of a Turing machine

◉ Types of Turing machines

◉ Time and Space complexity – P vs NP, PSPACE

◉ Quantum complexity classes – Q, EQP, BQP, BPP, 

QMA

◉ Post Quantum Cryptography (PQC)

1

2

3

4
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Course Outcomes

Course References

1. Introduction to Quantum Mechanics, Griffiths D. J., 

3rd Edition, Cambridge University Press (2024)

2. Introduction to Electrodynamics, Griffiths D. J., 4th 

edition, Cambridge University Press (2020)

3. Principles of Quantum Mechanics, Shankar, R., 2nd 

edition, Springer (2014)

4. Quantum Information Science – Manenti R., Motta 

M., 1st Edition, Oxford University Press (2023)

5. Quantum computation and quantum information – 

Nielsen M. A., and Chuang I. L., 10th

6. Anniversary edition, Cambridge University Press 

(2010)

7. A Pathak, Elements of Quantum Computation and 

Quantum Communication, Boca Raton, CRC Press 

(2015)

8. Information Theory, Robert B. Ash, Dover 

Publications (2003)

9. Introduction to the Theory of Computation, 

Michael Sipser, 3rd edition, Cengage India Pvt. Ltd. 

(2014)

10. Statistical Mechanics, Pathria R. K., Paul D. Beale, 

4th edition, Academic Press, (2021)

Students of this course learn

1. The most relevant mathematical techniques

2. Basic postulates of quantum mechanics and 

applications

3. Basics of Statistical Physics

4. Basics of Information Science

5. Basics of computational complexity
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Minor-QT-C03 - Basic Laboratory Course for Quantum Technologies10.3.2.3

Course Content and syllabus:

◉ Interferometry: Wavelength and intensity 

measurements

◉ Diffraction: Single slit and grating

◉ Microscopy: Magnification and aberrations

◉  Polarization optics: PBS, HWP, QWP

Instrumentation and Data Acquisition

Digital Circuits

◉ Adder and multiplier

◉ Encoder and decoder

◉ D flip-flop and shift registers

◉ Use of common integrated circuit (IC) chips

RLC Circuits

◉ Series and parallel RLC circuits

◉ Verification of quality factor formulae

◉ Extraction of intrinsic losses

Radio Frequency (RF) Technology

Using oscilloscope

◉ Ring-up and ring-down time measurements of 

RLC circuits

◉ Measurement of pulse shapes using a function 

generator

◉ Using vector network analyser (VNA)

◉ Transmission and reflection measurements (open, 

short, matched termination)

◉ Voltage standing wave ratio (VSWR) 

measurement

◉ Amplitude and phase quadrature (in-phase and 

out-of-phase)

◉ Quality factor measurement of RLC circuits

◉ Characterization of S-parameters, ABCD and Z 

matrices of 2-port networks

◉ Characterization of 3-port networks (directional 

couplers, circulators, isolators) Using spectrum 

analyser

◉ Noise measurement from a resistor at different 

temperatures

◉ Interfacing instruments with a computer

◉ Signal demodulation: heterodyne vs 

homodyne, signal mixing

Sampling and digitisation using ADCs

◉ Undersampling and aliasing

◉ Oversampling and noise

◉ Averaging and interpolation techniques

Quantum Simulators and Processors

◉ Running quantum protocols in a simulator

◉ Implementing simple quantum algorithms on 

cloud-based quantum computers

◉ Running simple algorithms on cloud-based 

quantum processors (optional)

Course Outcomes

1. Apply basic experimental techniques in optics

2. Characterize resonators and RLC circuits

3. Understand and implement basic digital circuits

4. Apply fundamental RF engineering techniques

5. Interface instruments with computers and 

perform data acquisition

Course References

1. Hecht, E., & Ganesan, A. R. (2019). Optics (5th 

ed.). Pearson

2. Horowitz, P., & Hill, W. (2015). The Art of 

Electronics (3rd ed.). Cambridge University Press

3. Mano, M. M., & Ciletti, M. D. (2018). Digital 

Design (6th ed.). Pearson

4. Pozar, D. M. (2013). Microwave Engineering (4th 

ed.). Wiley

5. Oppenheim, A. V., & Schafer, R. W. (2009). 

Discrete-Time Signal Processing (4th ed.). 

Pearson

6. Pathak, A., & Banerjee, A. (2016). Optical 

Quantum Information and Quantum 

Communication. SPIE Press

1 Optics

2

3

4

5

6
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Minor-QT-C04 - Survey of Quantum Technologies and Applications10.3.2.4

Course Content and syllabus:

◉ Motivation for quantum technologies

Quantum Sensing (8–10 Lectures)

Applications and recent achievements

◉ oRSA and Shor’s algorithm

◉ oQuantum advantage

Long-term goals and strategies

◉ Quantum error correction
Overview of Quantum Physics (4–5 Lectures)

◉ Quantum states, wavefunctions, probabilistic 

interpretation

◉ Physical observables, Hermitian operators, 

expectation values

◉ Heisenberg uncertainty principle

◉ Schrödinger equation and time evolution

◉ Distinction from classical physics Superposition, 

tunnelling, and entanglement (heuristic 

understanding)

◉ No-cloning theorem

◉ Feynman’s idea of quantum simulation and 

origin of the field

Quantum Computation (10–12 Lectures)

◉ Basics of qubits – what is a qubit?

◉ Difference from classical bits (review of classical 

logic gates)

◉ DiVincenzo criteria for realizing qubits

◉ Basics of quantum gates and circuits

◉ Physical implementation of qubits (qualitative 

overview)

◉ Solid-state qubits

◉ Semiconductor qubits (quantum dots, spins)

◉ Superconducting qubits (charge, flux, phase)

◉ Topological qubits (concepts and advantages)

Atoms and ions

◉ Trapped ions

◉ Rydberg atoms

◉ Neutral atoms

Photonic qubits

◉ Linear optical systems

◉ Integrated photonics

NMR qubits

◉ Conventional NMR systems

◉ NV centres

◉ Basics of quantum sensing

◉ Photon generation and detection (single and 

entangled)

◉ Gravimetry

◉ Atomic clocks

◉ Magnetometry

◉ State-of-the-art developments

Course Outcomes

1. Understand the physical principles behind qubits for 

computation

2. Analyze different hardware implementations of qubits

3. Understand the basic concepts of quantum sensing

4. Identify applications of quantum sensing

5. Understand implementations of quantum 

communication in fibre and free-space systems

Course References

1. Manenti, R., & Motta, M. (2023). Quantum Information 

Science. Oxford University Press

2. Nielsen, M. A., & Chuang, I. L. (2010). Quantum 

Computation and Quantum Information. Cambridge 

University Press

3. Pathak, A. (2015). Elements of Quantum Computation 

and Quantum Communication. CRC Press

4. Kaye, P., Laflamme, R., & Mosca, M. (2006). An 

Introduction to Quantum Computing. Oxford University 

Press

5. McMahon, D. (2008). Quantum Computing Explained. 

Wiley

Quantum Communications (8–10 Lectures)

◉ Basics of digital communication

◉ Shannon entropy and classical information

◉ Fundamentals of quantum communication, security, and 

eavesdropping

Overview of quantum communication systems

◉ Fibre-based (terrestrial)

◉ Free-space and satellite-based

NOTE: Topics on quantum materials are integrated 

within relevant sections and not treated separately.

Quantum Technologies – Four Verticals (1 Lecture)1

2

3

4

5
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AICTE Recommended Model Curriculum for M. Tech (Quantum Technology)10.3.3

Course Code Course Type Title
Contact Hours 

(L:T:P)
Credits

First Semester

QTM 01 Core Mathematical Methods for Quantum Technologies 3:1:0 4

QTM 02 Core Principles of Quantum Mechanics 3:1:0 4

QTM 03 Core Overview of Quantum Technologies (Seminar) 1:1:0 2

QTM 04 Core Classical and Quantum Information Theory 3:1:0 4

QTM 05 Core Programming for Quantum Technologies 0:0:4 2

QTM 06 Core Quantum Technologies Lab 1 0:0:4 2

QTM 07 Core Technical Communication 1:1:0 2

Second Semester

QTM 08 Core Introduction to Quantum Sensing 3:1:0 4

QTM 09 Core Introduction to Quantum Materials 3:1:0 4

QTM 10 Core Introduction to Quantum Computation 3:1:0 4

QTM 11 Core Introduction to Quantum Communication 3:1:0 4

QTM 12 Core Quantum Technologies Lab 2 0:0:4 2

Spec Elec 1 Specialisation 

Elective

Specialisation Elective 3:1:0 4

Third Semester

Spec Elec 2 Specialisation 

Elective

Specialisation Elective 3:1:0 4

Spec Elec 3 Specialisation 

Elective

Specialisation Elective 3:1:0 4

Open Elective 1 Open Elective Open Elective 3:0:0 3

Open Elective 2 Open Elective Open Elective 3:0:0 3

Open Elective 3 Open Elective Open Elective 3:0:0 3

QTM 13 Core Industry Seminar Course 1:0:0 1

QTM 14* Core Project 1 0:0:10 5

Fourth Semester

QTM 15* Core Project 2 0:0:30 15

9998864/2026/MHT-(TE-2)

53

File No. HTED-11011(11)/13/2025-MHT-(TE-2)-Higher and Technical Education (Computer No. 1381878)



Maharashtra Quantum Technology Mission

54

Indicative  Syllabus for Core Courses (M. Tech -Quantum Technology)10.3.4

10.3.4.1
QTM 01- Mathematical Methods for Quantum 

Technologies

This course provides an overview of the mathematical 

methods used in quantum technologies.

Course Content and syllabus:

◉ Complex numbers: real and imaginary parts, 

Argand plane

◉ Polar representation

Linear Algebra and Matrix Techniques

◉ Fundamentals of linear algebra

◉ Matrix methods

◉ Applications of linear algebra in quantum 

mechanics

Ordinary Differential Equations (ODEs)

Initial value problems

◉ Applications:

◉ Harmonic oscillator

◉ Driven harmonic oscillator

Partial Differential Equations (PDEs)

◉ Boundary value problems:

◉ Applications:

o Wave equation

o Electromagnetic waves

Probability and Statistics

◉ Random variables

◉ Probability distributions

◉ Gaussian random variables

o Law of Large Numberson

o Central Limit Theorem

Applications in physics:

o Gibbs principle

o Average thermal energy and fluctuations

o Noise characterization

Course Outcomes

1. Apply linear algebra and matrix methods to solve 

problems

2. Solve ordinary and partial differential equations

3. Understand probability and statistical methods

4. Apply mathematical tools in quantum 

technologies

Course References
1 Complex Algebra (Brief Review)

2

3

4

5

1. Kreyszig, E. Engineering Mathematics

2. Garg, R. Engineering Mathematics

3. Arfken, G., & Weber, H. Mathematical Methods for 

Physicists

9998864/2026/MHT-(TE-2)

54

File No. HTED-11011(11)/13/2025-MHT-(TE-2)-Higher and Technical Education (Computer No. 1381878)



Maharashtra Quantum Technology Mission

55

10.3.4.2 QTM 02 - Principles of Quantum Mechanics

This course introduces the central theoretical 

foundations of quantum mechanics in a rigorous 

manner. It develops mathematical techniques and 

conceptual understanding required for analysing 

quantum systems and prepares students for advanced 

topics in quantum technologies.

Dirac Bra–Ket Notation

One-Dimensional Potential Problems

◉ Particle in a box

◉ Potential wells and barriers

Approximation Techniques

Angular Momentum Algebra

Course Outcomes

Upon completion of the course, students will be able to:

1. Understand the fundamental postulates of quantum 

mechanics.

2. Solve one-dimensional quantum mechanical potential 

problems.

3. Apply approximation and variational techniques to 

quantum systems.

4. Understand the density operator formalism and mixed 

states.

5. Explain the basic ideas of open quantum systems.

6. Understand foundational concepts such as quantum 

entanglement.

Course References

1. AICTE Prescribed: Physics (Quantum Mechanics for 

Engineers), A. Bhattacharya, Khanna Publishing House 

(2025)

2. Griffiths, D. J., Introduction to Quantum Mechanics, 

3rd Edition, Cambridge University Press (2024)

3. Shankar, R., Principles of Quantum Mechanics, 2nd 

Edition, Springer (2014)

4. Manenti, R., Motta, M., Quantum Information Science, 

Oxford University Press (2023)

5. Nielsen, M. A., Chuang, I. L., Quantum Computation 

and Quantum Information, Cambridge University 

Press (2010)

6. Pathak, A., Elements of Quantum Computation and 

Quantum Communication, CRC Press (2015)

Postulates of Quantum Mechanics

◉ Perturbation theory

◉ Variational techniques

◉  Spin systems

◉ Identical particles: Bosons and Fermions

Density Operator Formalism

◉ Mixed states

◉ Limitations of closed quantum systems

◉ Basic ideas of open quantum systems

.Foundational Concepts

◉ Quantum foundations

◉ Entanglement and related phenomena

1

2

3

4

5

6

7
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10.3.4.3
QTM 03- Overview of Quantum Technologies 

(Seminar)

This course is meant to familiarize students, through 

weekly seminars, with current developments across all 

four verticals of quantum technologies. The seminars will 

also focus on real-life industry use cases to enhance 

industry readiness.

Course Outcomes

1. Understand current developments in quantum 

technologies

2. Develop the ability to conduct self-study and 

present technical topic.

3. Prepare reports based on seminars attended 

during the course

Course References

1. Bhattacharya, A. Foundations of Quantum 

Technologies. Khanna Publishing House

Course Content and Syllabus

◉ Weekly seminars by experts from academia and 

industry

◉ Student-led seminars on selected topics, encouraging 

self-study and literature review

10.3.4.4
QTM 04- Classical and Quantum Information 

Theory

Course Outcomes

1. Understand the basics of classical information 

theory

2. Understand the fundamentals of quantum 

information theory

3. Understand key quantum communication 

protocols

Course References

Course Content and Syllabus

◉ Basics of classical information theory – Shannon 

information entropy

◉ Noiseless channel encoding

◉ Noisy channel encoding

◉ von Neumann entropy

◉ Entanglement and its measures

◉ Quantum channel capacity

◉ Heuristic ideas of classical networks

◉ Quantum networks and quantum repeaters

◉ Quantum communication protocols

1. Manenti, R., & Motta, M. (2023). Quantum 

Information Science. Oxford University Press

2. Nielsen, M. A., & Chuang, I. L. (2010). Quantum 

Computation and Quantum Information. 

Cambridge University Press

3. Pathak, A. (2015). Elements of Quantum 

Computation and Quantum Communication. 

CRC Press

4. Bhattacharya, A. (2025). Introduction to Quantum 

Communication. Khanna Publishing House
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10.3.4.5
QTM 05- Programming for Quantum 

Technologies

Course Outcomes

1. Understand the fundamentals of programming

2. Gain working knowledge of Python, Julia, and 

QASM

3. Use toolboxes for quantum technology 

applications

4. Apply frameworks such as Cirq, PennyLane, and 

Qiskit

Course References

1. NVIDIA. CUDA-Q Documentation – 

https://nvidia.github.io/cuda-

quantum/latest/index.html

2. Qiskit Textbook (2023) – 

https://github.com/Qiskit/textbook

3. Official Python Tutorial – 

https://docs.python.org/3/tutorial/index.html

4. Downey, A. B. (2015). Think Python: How to Think 

Like a Computer Scientist (2nd ed.). O’Reilly

5. Jose, J. (2021). Taming Python by Programming. 

Khanna Publishing House

Course Content and Syllabus

Basics of programming

◉ Data structures

Basics of algorithms

◉ Sorting

◉ Searching

◉ Basics of Python

◉ Basics of Julia

◉ Basics of QASM

◉ Using toolboxes for quantum technologies in these 

languages

◉ Simulation of simple closed and open quantum 

systems (e.g., QuTiP)

◉ Use of frameworks such as Cirq, PennyLane, and 

Qiskit

This course introduces the fundamentals of programming 

and computational tools used in quantum technologies, 

along with exposure to key frameworks and simulation 

platforms.

9998864/2026/MHT-(TE-2)

57

File No. HTED-11011(11)/13/2025-MHT-(TE-2)-Higher and Technical Education (Computer No. 1381878)



Maharashtra Quantum Technology Mission

58

10.3.4.6 QTM 06 - Quantum Technologies Lab 1

Course Outcomes

1. Understand fundamentals of digital electronics and 

logic gates

2. Understand basic analog circuits and components

3. Understand optical experiments including 

polarization and interference

Course References

1. Boylestad, R., & Nashelsky, L. Electronic Devices and 

Circuit Theory. Pearson

2. Lipson, S. G. Optics Experiments and Demonstrations 

for Student Laboratories. IOP Publishing

3. Maini, A. K. Analog Electronics. Khanna Publishing 

House

4. Tilak, A. V. N. Design of Analog Circuits. Khanna 

Publishing House

5. Saleh, B. E. A., & Teich, M. C. Fundamentals of 

Photonics (3rd ed.)

Course Content and Syllabus

Digital electronics – logic gates

           Combinational circuits

◉ Half and full adder

◉ Decoder and encoder

           Sequential circuits

◉ Flip-flops and shift registers

This course introduces the fundamentals of digital and 

analog electronics, along with basic optical systems and 

experiments relevant to quantum technologies.

Analog electronics        

          RLC filters

◉ Frequency domain modelling of RLC 

circuitsers

◉ Low-pass and high-pass characteristics

◉ Quality factor

          Diode  circuits

◉ Rectification and envelope detection

          Operational amplifier (Op-Amp) circuits

◉ Inverting and non-inverting amplifiers

◉ Adder circuits

Simple experiments demonstrating quantum nature           

Combinational circuits

◉ Franck–Hertz experiment

◉ Photoelectric effect

◉ Balmer spectral lines

◉ Compton scattering

◉ Band gap of semiconductors

Basics of optical bench

Linear optical elementsFranck–Hertz experiment

◉ Beam splitters

◉ Polarizers, half-wave plates, full-wave 

plates

◉ Diffraction gratings

Michelson interferometer on an optical bench

Mach–Zehnder interferometer (optional)

1

2

3

4

5

6

7
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10.3.4.7 QTM 07 - Technical Communication

Course Outcomes

1. Develop basics of technical writing

2. Develop technical oral communication skills

3. Analyze research papers

4. Communicate scientific ideas to broader audiences

Course References

1. Sharma, P. Effective Technical Communication. 

Khanna Publishing House

2. Kumar, K. Effective Communication Skills. Khanna 

Publishing House

Course Content and Syllabus

◉ Student seminars on selected scientific topics

◉ Written term papers on scientific topics

◉ Literature survey and research paper analysis

◉ Popular science communication

This course focuses on developing scientific 

communication, research analysis, and technical writing 

skills essential for quantum technologies.

10.3.4.8 QTM 08 - Introduction to Quantum Sensing

Course Outcomes

◉ Projective (orthogonal) measurements

◉ Approximate (non-orthogonal) measurements

◉ Weak continuous measurements

◉ Error–disturbance relations

◉ Standard quantum limits

◉ Quantum non-demolition measurements

1. Wiseman, H., & Milburn, D. (2014). Quantum 

Measurement and Control. Cambridge University 

Press

2. Braginsky, V., & Khalili, F. (1995). Quantum 

Measurement. Cambridge University Press

3. Manenti, R., & Motta, M. (2023). Quantum 

Information Science. Oxford University Press

Course Content and Syllabus

Classical sensing

◉ Photodetection

This course introduces the principles of classical and 

quantum sensing, measurement theory, and advanced 

sensing applications using quantum systems.

Classical noise

◉ Johnson noise

◉ Telegraph noise

◉ Flicker (1/f) noise

Sensitivity of classical measurements

◉ Classical Fisher information

◉ Cramér–Rao bounds

Quantum measurements

Quantum photodetection

Quantum Cramér–Rao bounds

◉ Fock states

◉ Coherent states

◉ Squeezed states

◉ Quantum state tomography

◉ Wigner quasi-probability distribution

◉ P-distribution

◉ Husimi Q function

States of light

◉ Square-law detectors, intensity measurements

◉ Linear detectors and quadrature measurements

Single photon-based sensing applications

Entanglement-based sensing applications

Atomic and solid-state sensing

◉ Atomic state-based sensing

◉ Spin-based sensing

◉ Applications: gravimetry, magnetometry

1. Understand classical sensing and noise

2. Understand principles of quantum measurement

3. Understand fundamentals of quantum sensing

4. Apply quantum Cramér–Rao bounds

5. Analyze single-photon and entanglement-based 

sensing applications

Course References

1

2

3

4

5

6

7

8

9

10
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10.3.4.9 QTM 09- Introduction to Quantum Materials

Course Outcomes

Course References

Course Content and Syllabus

Band theory basicsMetals, semiconductors, and 

insulators

This course introduces the fundamental concepts of 

quantum materials, including electronic structure, 

magnetism, superconductivity, and emerging material 

systems relevant to quantum technologies.

Topological phases of matter

Material growth techniques

◉ Basics of topology

◉ Geometric phases (Berry phase)

◉ Aharonov–Bohm effect

◉ Topological phases of matter

◉ Molecular beam epitaxy (MBE)

◉ Chemical vapor deposition (CVD), MOVPE

◉ Pulsed laser deposition (PLD)

◉ Crystal growth techniques

1. Understand the basic concepts of quantum 

materials

2. Understand band theory of solids

3. Understand fundamentals of magnetism

4. Understand basics of superconductivity

5. Understand emerging 2D materials such as 

graphene and TMDCs

6. Understand topology and topological phases of 

matter

◉ Metals, semiconductors, and insulators

◉ Band structure of solids

◉ Survey of semiconducting devices for quantum 

technologies (electronic and quantum optical 

devices and their principles of operation)

Correlated systems

◉ Paramagnetism and ferromagnetism basics

◉ Magnetic measurements, Hall effect, 

magnetoresistance

◉ Faraday and Kerr effects

Superconductivity

◉ BCS theory

◉ Ginzburg–Landau theory

◉ Josephson effect (AC and DC)

◉ Survey of superconducting devices for quantum 

technologies

Two-dimensional (2D) materials

◉ Graphene: properties of single and few layers

◉ Transition metal dichalcogenides (TMDCs): 

electronic and optical properties

1. Bhattacharya, A. (2025). Physics (Quantum 

Mechanics for Engineers). Khanna Publishing 

House

2. Marder, M. P. (2010). Condensed Matter Physics 

(2nd ed.). Wiley

3. Tinkham, M. (2017). Introduction to 

Superconductivity. MedTech

1

2

Magnetism3

4

5

6

7
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10.3.4.10 QTM 10 - Introduction to Quantum Computation

Course Outcomes

Course References

1. Manenti, R., & Motta, M. (2023). Quantum 

Information Science. Oxford University Press

2. Nielsen, M. A., & Chuang, I. L. (2010). Quantum 

Computation and Quantum Information. 

Cambridge University Press

3. Pathak, A. (2015). Elements of Quantum 

Computation and Quantum Communication. 

CRC Press

4. Gaitan, F. (2008). Quantum Error Correction and 

Fault Tolerant Computing. CRC Press

5. Chopra, R. (2025). Quantum Computing & 

Techniques. Khanna Publishing House

6. 6. McMahon, D. (2008). Quantum Computing 

Explained. Wiley

7. 7. Wong, H. Y. (2022). Introduction to Quantum 

Computing. Springer

This course introduces the theoretical foundations of 

quantum computation, including qubits, quantum algorithms, 

computational complexity, and error correction.

Quantum correlations

◉ Entanglement and Bell’s theorems

Review of Turing machines and classical 

computational complexity

◉ Time and space complexity (P, NP, PSPACE)

Reversible computation

Quantum algorithms

Universal quantum logic gates and circuits

◉ Deutsch algorithm

◉ Deutsch–Jozsa algorithm

◉ Bernstein–Vazirani algorithm

◉ Simon’s algorithm

Additional topics in quantum algorithms

◉ Variational Quantum Eigensolver (VQE)

◉ HHL algorithm

◉ Quantum Approximate Optimization Algorithm 

(QAOA)

1. Understand classical sensing and noise

2. Understand principles of quantum measurement

3. Understand fundamentals of quantum sensing

4. Apply quantum Cramér–Rao bounds

5. Analyze single-photon and entanglement-based 

sensing applications

Qubits versus classical bits

◉ Spin-half systems and photon polarizations

◉ Trapped atoms and ions

◉ Artificial atoms using circuits

◉ Semiconducting quantum dots

◉ Single and two-qubit gates – Solovay–Kitaev 

theorem

Database search

◉ Grover’s algorithm

Quantum Fourier transform and prime factorization

◉ Shor’s algorithm

Quantum complexity classes

◉ Q, EQP, BQP, BPP, QMA

Introduction to error correction

◉ Fault tolerance

◉ Simple error-correcting codes

Survey of current status

◉ NISQ-era processors

◉ Quantum advantage claims

◉ Future roadmap

1

2

3

4

5

6

10

9

8

7

11

12
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10.3.4.11
QTM 11 - Introduction to Quantum  

Communication

Course Outcomes

Course References

Course Content and Syllabus

1. Basics of polarization optics

This course introduces the fundamental concepts of 

quantum materials, including electronic structure, 

magnetism, superconductivity, and emerging material 

systems relevant to quantum technologies.

12. Quantum networks and quantum internet

13. Survey of hardware implementations

◉ Free-space communication

◉ Satellite-based communication

◉ Fibre-optic communication

1. Understand basics of electromagnetic (EM) 

theory

2. Understand principles of photodetection

3. Understand fundamentals of information theory

4. Understand core concepts in quantum 

communication

◉ Quarter-wave and half-wave plates

◉ Polarizing beam splitters

2. Basics of detectors

◉ Paramagnetism and ferromagnetism basics

◉ Magnetic measurements, Hall effect, 

magnetoresistance

◉ Faraday and Kerr effects

3. Digital communication and information theory (basics)

◉ Information entropy

◉ Noiseless channel encoding

◉ Noisy channel encoding

4. No-cloning theorem

5. Quantum memories

6. Quantum repeaters

7. Entanglement and Bell’s theorems

8. Bell measurements and tests

9. Quantum teleportation protocol

10. Quantum dense coding

◉ BB84

◉ E91

◉ BBM92

1. Nielsen, M. A., & Chuang, I. L. (2010). Quantum 

Computation and Quantum Information. 

Cambridge University Press

2. Pathak, A. (2015). Elements of Quantum 

Computation and Quantum Communication. CRC 

Press

3. Bhattacharya, A. (2025). Introduction to Quantum 

Communication. Khanna Publishing House

◉ B92

◉ COW

◉ DPS

11. Quantum key distribution (QKD) protocols

9998864/2026/MHT-(TE-2)

62

File No. HTED-11011(11)/13/2025-MHT-(TE-2)-Higher and Technical Education (Computer No. 1381878)



Maharashtra Quantum Technology Mission

63

10.3.4.12 QTM 12 - Quantum Technologies Lab 2

Course Outcomes

Course References

Course Content and Syllabus

RF electronics

This course focuses on advanced experimental 

techniques in RF, optics, and quantum systems, along 

with simulations and implementation of quantum 

algorithms.

Running quantum algorithms

◉ On classical simulators

◉ On cloud-based quantum processors (subject to 

availability)

1. Perform advanced RF and microwave 

experiments

2. Work with FPGA-based electronics

3. Conduct advanced optical experiments

4. Perform experiments with single and entangled 

photons

5. Simulate open quantum systems

6. Run quantum algorithms on simulators and 

available quantum processors

◉ IQ modulation and demodulation

Noise spectral measurements

Correlation and coherence measurements

◉ FPGA electronics

◉ Coherent sources

◉ Thermal noise sources

Quantum experiments (free space)

1. Bachor, H.-A., & Ralph, T. C. A Guide to 

Experiments in Quantum Optics (2nd ed.). Wiley-

VCH

2. Bhattacharya, A. Foundations of Quantum 

Technologies. Khanna Publishing House

Optics

◉ Mach–Zehnder interferometer

◉ Coherence measurements of light sources

◉ Single-photon detection

◉ Heralded photon and entangled photon 

generation, measurement, and validation

◉ Hong–Ou–Mandel (HOM) experiments and 

quantum state tomography

◉ Grangier experiment

◉ Bell test experiments

◉ Quantum optical gate realization

◉ Single-photon interferometry (MZI/Sagnac)

◉ Biphoton experiments

◉ Applications: quantum random number 

generator using entangled sources

◉ BB84 protocol implementation

5

4

3

2

1

7

Simulation of open quantum systems6
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10.4
Annexure IV:
Bill of Quantities

HARDWARE

Item 
Description

Technical 
Specification

Institute
Vendor / 
Supplier

Qty
Unit Cost 
(Rs.L)

FY 2026-27 
(Rs.L)

FY 2027-28 
(Rs.L)

Total 
(Rs.L)

Quantum 
Optics 
Educational Kit

Complete photonic 
QT lab; single-
photon source, 

entanglement, 
interference, Bell 
test

DBATU Thorlabs 1 43 43 — 43

Quantum 
Eraser 
Demonstration 

Kit

Wave-particle 
duality 
demonstrator, 

coincidence 
counting

DBATU Thorlabs 1 3 3 — 3

Quantum 
Cryptography 
Analogy Demo 

Kit

BB84/BB92 
protocol hardware 
analogy using 

polarised photons

DBATU Thorlabs 1 4 4 — 4

Time-
Multiplexed 
Coherent Ising 

Machine

Quantum-inspired 
optical 
optimisation 

system, QUBO-
capable

DBATU Quanfluence 1 25 — 25 25

High-end GPU 
Servers 
(A100/H100 

class)

3× DGX-class 
servers; 80 GB 
HBM per GPU; 

NVLink 
interconnect

DBATU NVIDIA 3 ~38 — 115 115

High-speed 
Networking 
(InfiniBand/10

0GbE)

HDR InfiniBand or 
100GbE switch 
for GPU cluster 

interconnect

DBATU NVIDIA 1 10 — 10 10

Quantum 
Optics 
Educational 

Kit

Complete 
photonic QT lab; 
single-photon 

source, SPDC, Bell 
test

VJTI Thorlabs 1 43 43 — 43
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HARDWARE

Item 
Description

Technical 
Specification

Institute
Vendor / 
Supplier

Qty
Unit Cost 
(Rs.L)

FY 2026-27 
(Rs.L)

FY 2027-28 
(Rs.L)

Total 
(Rs.L)

Quantum 
Eraser 
Demonstration 

Kit

Wave-particle 
duality and 
measurement 

back-action 
demonstrator

VJTI Thorlabs 1 3 3 — 3

Quantum 
Cryptography 
Analogy Demo 

Kit

BB84/BB92 
hardware analogy 
using polarised 

photons

VJTI Thorlabs 1 4 4 — 4

High-end 
GPU Servers 
(A100/H100 

class)

2× DGX-class 
servers; 80 GB 
HBM per GPU; 

NVLink 
interconnect

VJTI NVIDIA 2 40 80 — 80

CPU 
Compute 
Nodes 

(multi-core, 
high RAM)

2× multi-core 
nodes; high 
RAM for 

classical 
optimisation 
loops

VJTI
NVIDIA/
OEM

2 10 20 — 20

High-speed 
NVMe 
Storage 

(≥100 TB 
usable)

NVMe all-flash 
array, ≥100 TB 
usable capacity

VJTI
NVIDIA/
OEM

1 15 15 — 15

High-speed 
Networking 
(InfiniBand/ 

100GbE)

HDR InfiniBand 
or 100GbE 
switch

VJTI NVIDIA 1 10 10 — 10

Linear Paul 
Trap 
(teaching 

grade)

Macroscopic 
Paul trap for ion 
trapping 

demonstrations

VJTI
Supplier 
TBD

1 5 5 — 5
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HARDWARE

Item 
Description

Technical 
Specification

Institute
Vendor / 
Supplier

Qty
Unit Cost 
(Rs.L)

FY 2026-27 
(Rs.L)

FY 2027-28 
(Rs.L)

Total 
(Rs.L)

UHV 
Chamber 
with Optical 

Access

CF chamber 
with viewports 
for optical 

access

VJTI
Supplier 
TBD

1 10 10 — 10

Vacuum 
Pumps 
(turbo + dry 

+ 
ion/NEXTO
RR)

UHV-compatible 
pump set

VJTI
Supplier 
TBD

1 set 10 10 — 10

RF Drive, 
Amplifiers, 
Resonator

Trap drive and 
control 
electronics

VJTI
Supplier 
TBD

1 set 5 5 — 5

Optics, 
AOMs, 
Mounts, 

Fibers

Beam control 
and modulation 
components

VJTI
Supplier 
TBD

1 set 7 7 — 7

EMCCD / 
Single-
Photon 

Detection 
System

Single-ion 
fluorescence 
imaging camera

VJTI
Supplier 
TBD

1 8 8 — 8

Timing, 
AWG, FPGA-
based 

Control

Pulse 
sequencer and 
arbitrary 

waveform 
generator

VJTI
Supplier 
TBD

1 set 5 5 — 5

Quantum 
Optics 
Educational 

Kit

Complete 
photonic QT lab; 
single-photon 

source, 
entanglement

VNIT Thorlabs 1 43 43 — 43
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HARDWARE

Item Description
Technical 
Specification

Institute
Vendor / 
Supplier

Qty
Unit Cost 
(Rs.L)

FY 2026-27 
(Rs.L)

FY 2027-28 
(Rs.L)

Total 
(Rs.L)

Quantum Eraser 
Demonstration 
Kit

Wave-particle 
duality 
demonstrator

VNIT Thorlabs 1 3 3 — 3

High-end GPU 
Servers 
(A100/H100 

class)

3× DGX-class 
servers; 80 
GB HBM per 

GPU

VNIT NVIDIA 3 ~38 115 — 115

High-speed 
Networking 
(InfiniBand/ 

100GbE)

HDR 
InfiniBand or 
100GbE 

switch

VNIT NVIDIA 1 10 10 — 10

Quantum 
Cryptography 
Analogy Demo 

Kit

BB84/BB92 
hardware 
analogy using 

polarised 
photons

VNIT Thorlabs 1 4 — 4 4

Time-
Multiplexed 
Coherent Ising 

Machine

Quantum-
inspired 
optical 

optimisation 
system

VNIT Quanfluence 1 25 — 25 25

Purchase of Kits 
& Simulators

128 cores 
total; 512 GB 
RAM; for 

tensor 
workloads

COEP OEM 1 55 — 55 55

Student 
Workstations

20 
workstations 
for lab 

access

COEP Dell/HP 20 ~1.25 — 25 25
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HARDWARE

Item Description
Technical 
Specification

Institute
Vendor / 
Supplier

Qty

Unit 
Cost 
(Rs.L)

FY 2026-27 
(Rs.L)

FY 2027-28 
(Rs.L)

Total 
(Rs.L)

HPC Cluster 
(Small) : 1 Head 
Node + 4, 

Compute Nodes 
(128 Cores total, 
512 GB RAM)

GPUs for Hybrid 

Use:  4-8 NVIDIA 
A100 or similar for 
tensor
workloads

 Storage +  
Networking : 20 
TB NAS, high-
speed switch

Access to Real 
Quantum 
Hardware: IBM Q, 

IonQ, or AWS 
Braket credits

Licenses/Cloud 
Credits: 

AWS/GCP/Azure 
research credits

Cloud Quantum 
Access: IBM Q, 

AWS Braket, 
Xanadu 

A few freely 

available access

4–8 GPU 
cards for 
hybrid QC 

workloads

COEP NVIDIA 4–8 — — 50 125

Quantum 
Communication 
Teaching Tools

Biphoton 
source 
(Rs.21L), 

BB-92 
protocol 
demo 
(Rs.14L), 

HTS SQUID 
(Rs.15L) — 
via QTESS

IISER
QTESS/ 
Thorlabs

3 items — 50 — 50
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SOFTWARE

Item 
Description

Technical 
Specification

Institute
Vendor / 
Supplier

Qty
Unit Cost 
(Rs.L)

FY 2026-27 
(Rs.L)

FY 2027-28 
(Rs.L)

Total 
(Rs.L)

NVIDIA 
CUDA-Q / 
cuQuantum 

Enablement 
& Support

Enterprise 
simulation 
framework; 

multi-GPU 
quantum circuit 
simulation

DBATU NVIDIA
1 

licence
5 — 5 5

NVIDIA 
CUDA-Q / 
cuQuantum 

Enablement 
& Support

Enterprise 
simulation 
framework; 

system 
software, 
orchestration, 
schedulers, 

backups

VJTI NVIDIA
1 

licence
5 5 — 5

NVIDIA 
CUDA-Q / 
cuQuantum 

Enablement 
& Support

Enterprise 
simulation 
framework; 

multi-GPU 
quantum circuit 
simulation

VNIT NVIDIA
1 

licence
5 5 — 5

CLOUD

Item Description
Technical 

Specification
Institute

Vendor / 
Supplier

Qty Unit Cost (Rs.L)
FY 2026-27 

(Rs.L)
FY 2027-28 

(Rs.L)
Total (Rs.L)

IBM 
Quantum 
Experience 

+ D-Wave 
Leap

Cloud QPU 
access; IBM 
Quantum 

Premium Plan; 
D-Wave Leap 
optimisation 
platform

DBATU
IBM / D-

Wave

2 
platfor

ms
— 7 8 15

IBM 
Quantum / 
IonQ / 

Quantinuum 
Cloud 
Credits

Hybrid QPU 
execution 
credits; NISQ 

system access

VJTI

IBM/IonQ/
Quantinuu

m

5 
credits

1 5 — 5
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CLOUD

Item Description
Technical 
Specification

Institute
Vendor / 
Supplier

Qty

Unit 
Cost 
(Rs.L)

FY 2026-27 
(Rs.L)

FY 2027-28 
(Rs.L)

Total 
(Rs.L)

IBM Quantum 
Experience + 
D-Wave Leap

Cloud QPU 
access; IBM 
Quantum 

Premium;    
D-Wave Leap

VNIT
IBM / 
D-Wave

2 platforms — 7 8 15

IBM Quantum 
Cloud Platform 
Subscription

IBM 
Quantum 
Premium 

Plan for 
institutional 
access

COEP IBM 1 — 10 0 10

Quantum 
Simulation & 
Cloud Access 

(NVIDIA/QPiAI/
IBM/Yotta)

CUDA-Q 
sandbox; IBM 
Quantum 

System 2 
(133 qubits); 
QPiAI; Yotta 
HPC

IISER

NVIDIA/
IBM/ 
QPiAI/ 

Yotta

Consortium-
wide

— 280 300 580

MANPOWER & TRAINING

Item Description
Technical 
Specification

Institute
Vendor / 
Supplier

Qty

Unit 
Cost 
(Rs.L)

FY 2026-27 
(Rs.L)

FY 2027-28 
(Rs.L)

Total 
(Rs.L)

FDPs for 
Affiliated 
Colleges

One-week 
residential 
FDPs; expert 

faculty; lab 
sessions

DBATU
DBATU 
/ I-Hub

2 FY26 / 
3 FY27

5 10 20 30

Training, 
Workshops, 
Hackathons, 

Internships

Faculty 
enablement 
workshops, 

conference 
participation, 
invited expert 
talks, 

hackathons, 
research 
support

VJTI
VJTI / 
External

— — 15 — 15
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MANPOWER & TRAINING

Item Description
Technical 
Specification

Institute
Vendor / 
Supplier

Qty

Unit 
Cost 
(Rs.L)

FY 2026-27 
(Rs.L)

FY 2027-28 
(Rs.L)

Total 
(Rs.L)

FDPs for 
Affiliated 
Colleges

One-week 
residential 
FDPs; expert 

faculty; lab 
sessions

VNIT
VNIT / I 
-Hub

6 FY26 / 
10 FY27

5 30 50 80

FDP / 
Symposium / 
Summer-

Winter Schools

FDPs + 
symposium 
+ conference 

for faculty 
and students

COEP
COEP / 
I-Hub

2 FY26 / 
2 FY27

5 10 20 30

Online Course 
Subscriptions 
(Udemy/Cours

era/QuTech)

Online 
quantum 
computing 

and QT 
courses for 
self-paced 
learning

COEP

Online 
Platfor
ms

— — 5 — 5

Training: 
Hosting 
Faculty at 

IISER 
(consumables, 
honoraria for 
TAs)

Residential 
FDP hosting; 
lab 

consumable
s; teaching 
assistant 
honoraria

IISER
I-Hub 
QTF

2 
cohorts/ 
yr

— 60 45 105

Capacity 
Building: Expert 
Honoraria, 

Travel, LMS, 
Video 
Recording

Honoraria for 
instructors; 
travel and 

boarding; 
online 
material 
creation; 

LMS service 
charges

IISER
I-Hub 
QTF

— — 65 50 115

I-Hub QTF 
Operating 
Overheads 

(DST norms)

Staff, 
administratio
n, monitoring 

and reporting

IISER
I-Hub 
QTF

— — 53 47 100
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