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1. Preamble and Introduction 

 

The concept of International Educational Tour was in our minds for quite some time. The Institute 

Director Mr. Milind Tadvalkar and Managing Trustee Mr. Vishwas Deshpande werestrongly thinking of 

carrying out such student visit that would provide our students with the global exposure. Therefore, 

when Redwood Edutours approached the institute with the Idea, it was accepted by the Institute after 

verifying the credentials of M/s Redwood Edutours. 

 

The tour was formulated as 6-Day, 5-Hotel Night tour to Germany covering prestigious points such as 

Stuttgart University, Mercedes-Benz and BMW automotive plants and museums along-with a few sight-

seeing spots. The tour cost was negotiated with Redwood Edutours and fixed at Rs.99,000/= per person. 

Prof. Ajay Dhruv was given the coordination charge of publishing the Tour on campus and on the 

website. He prepared the online submission form and received the feedback form from interested 

students. Then he coordinated the initial sanctions and tour was opened for accepting payments from 

the students and Faculty members. He accomplished this co-ordination work in the months of April-

2017 and May-2017. Tour dates were finalized to be 2nd to 9th July, 2017. Thus, the first educational tour 

of VIT was on!! 

 

2. Preparations  

 

34 Students and 6 Faculty members fully paid up for the Tour by Mid of May. One of the traveling 

faculties, Prof. Shrikant Velankar was given the coordination charge for the actual conduct of the tour. 

M/s Redwood Edutours were given the advance payments for the tour as per the terms of contract. A 

meeting of the student/faculty travelling was called in the May last week to verify their passport validity 

and explaining them about the documents required to complete the German Visa process. 

 

Another student/faculty meeting was called on 9th June, 2017, to collect the Visa documents and 

Passports. The Visa appointments were confirmed for 12th, 13th& 14th June, 2017 the German consulate 

Visa center (VFS) at Nariman point, Mumbai. The said Visa process was completed as per the schedule. 

All traveling persons got their Visa stamped Passports on 20th June, 2017. 

 

The pre-departure meeting of all students/faculties travelling on the tour, was organized on 27thJune, 

2017. It was attended by partner of Redwood Edutours, Mr. Aditya Gandhi and was presided over by the 

Director, Mr. Milind Tadvalkar. Students were given the necessary instructions and guidelines about the 

Educational tour. 

 

3. Flight / Hotel Details & Itinerary  

 

The Flight details, the details of the Hotels chosen for stays in the different German cities and detailed 

day by day itinerary was formulated in advance and same has been presented in the tables as given 

below – 

 

 



 International Educational Tour to Germany  

 

Report by … Prof. Shrikant Velankar                                                         Page 2 

 

Table 1: Flights 

Flight Source, Date & Time Destination, Date& Time 

Forward Journey 

WY-204 – Oman Air Mumbai – CSIA – T2 

July 02, 2017 – 16:15 

Muscat IA – T1 

July 02, 2017 – 17:30 

WY-116 – Oman Air Muscat IA – T1 

July 03, 2017 – 02:00 

Frankfurt IA – T2B 

July 03, 2017 – 07:30 

Return Journey 

WY-115 – Oman Air Frankfurt IA – T2C 

July 08, 2017 – 10:35 

Muscat IA – T1 

July 08, 2017 – 19:30 

WY-201 – Oman Air Muscat IA – T1 

July 09, 2017 – 01:20 

Mumbai – CSIA – T2 

July 09, 2017 – 05:40 

 

Table 2: Hotel Stays 

Sr. Dates Location Hotel Name 

1 July 03, 2017 to  

July 04, 2017 (1 Day) 

Stuttgart Hotel Mercure Bristol Stuttgart, 

Sindelfingen, Stuttgart 

2 July 04, 2017 to  

July 07, 2017 (3 Days) 

Munich Hotel Ibis Munich City Sud, 

Munchen City Sud, Munich 

3 July 07, 2017 to  

July 08, 2017 (1 Day) 

Frankfurt Hotel Mercure Airport Frankfurt, 

Airport, Frankfurt 

 

Table 3: List of Students on the Tour 

Abhinay Abhay Kadoo Manas Mahesh Kapileshwari 

Aditya Danturthi Manasi Desai 

AdityavikramGopakumaranThampi Manasi Ramesh Thapar 

Aliya Salim Shaikh MiteshRanmal Jain 

Arpit Arvind Godbole Namrata DattatrayaWeling 

AumVishwas Deshpande Neel Bhanushali 

Aunsh Abhay Arekar Neil Dani 

DivyanshHitendra Mishra Rajat Ramakant Mohite 

Gayatri Rajendra Aroskar Rutuja Sanjay Dhanawade 

Harsh Narayan Gavhane Sagar Jitendra Sonawane 

HusainNallwala Sanjukta Sheth 

Indranuj Milind Gangan Shubham ShriniwasGharat 

Jigar Gaurrang Desai Soham Gharat 

Karthik Paresh Kansaria Susmeet Sunil Sukte 

Kaustubh Rajesh Vagal VarshiniSundaresan 

KunjalArunDevrukhkar Yash Asit Trivedi 

LayashreeRammohanAdepu Madhuri Vijay Walunj 
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       Table 4: List of Faculty on the Tour 

Sr. Faculty Name Designation Institute 

1 Shrikant Shrinath Velankar (Faculty Coordinator) Professor VIT 

2 Jitendra Ramchandra Toravi Professor VIT 

3 Anjum Mohammad ShafiMujawar Lecturer VP 

4 Maya Ashutosh Moghe Lecturer VP 

5 Sandhya Kumar Lecturer VP 

6 Shanti Shankara Krishnan Lecturer VP 

 

      Table 5: Summarized Itinerary of the Tour 

Day Session Location Points / Details 

July 02 Afternoon - Night Mumbai - Muscat Departure : Mumbai – Muscat – Frankfurt Flight  
 

July 03 Morning Frankfurt Frankfurt Airport – Stuttgart Transfer 

 Afternoon Stuttgart Stuttgart University 

 Evening Stuttgart 
Wilhelma Zoo & Park 

Stuttgart Tower 
 

July 04 Morning Stuttgart Mercedes Museum 

 Afternoon Hohenzollern Hohenzollern Castle 

 Evening Munich Stuttgart – Hohenzollern – Munich Transfer 
 

July 05 Morning Munich / Landshut BMW Munich / Landshut Automobile Plants 

 Afternoon Munich BMW Museum and BMW Welt 

 Evening Munich Munich Olympia Park – Olympics Complex 
 

July 06 Morning Munich Deutsche Science Museum / Planetarium  

 Afternoon Munich Marianplatz – The Munich City Centre 

 Evening Munich  
Walking Tour of Munich 

Metro/Sub Train Ride 
 

July 07 Morning Munich Munich – Nuremberg Transfer  

 Afternoon Nuremberg  Nazi Documentation Center and Rally Grounds 

 Evening Frankfurt 
Nuremberg – Frankfurt Transfer 

Rhine River Cruise & Frankfurt City Centre 
 

July 08 Morning Frankfurt  Airport Transfer  

 Afternoon - Night Frankfurt - Muscat Frankfurt – Muscat Flight 
 

July 09 Morning Mumbai  Muscat – Mumbai Flight : Arrival  
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4. Educational Tour – In Pictures 

 

 

Frankfurt Airport by Oman Air (Boing 787-8 Dreamliner) 

 

 

At Stuttgart University – Seminar session with VIT Alumnus – Mr. JajanGuharakutha (pursuing PhD) 

 

 

Stuttgart University – Campus tour and then to Wilhelma Zoo, Stuttgart 
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Mercedes Museum, Stuttgart – An Architectural masterpiece showing Automobile history of 130 years 

 

 

Hohenzollern Castle – One of the most beautiful medieval castle in south Germany near Black forest 

 

 

The Real Engineering Experience at BMW Automobile Manufacturing Plant – Munich and Landshut 
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BMW Welt, Museum and Corporate Headquarters – Another man-made architectural marvel 

 

 

Munich Olympic Stadium at Olympia Park & Village – With Zipline Thrill 
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The National Initiative on Undergraduate Science (NIUS), a major initiative of HBCSE-TIFR 

concerning tertiary science education in India, was launched in the summer of 2004. With 

thrust on promoting undergraduate research and learning, the NIUS programme has been 

contributing towards training of students and teachers in theoretical and  experimental science, 

preparation of pedagogical material and R&D in science education/laboratory training. 

NIUS faculty at HBCSE have also assisted in setting up and conducting laboratories and 

framing curricula in the new institutes in their  formative years. Supporting college teachers to 

set up modest research programs at their own institutions is yet another important facet of the 

NIUS programme which further helps in mentoring undergraduate students at local levels. 

Homi Bhabha Center for Science Education (HBCSE-TIFR) Mumbai, organised National 

Initiative on Undergraduate Studies (NIUS) faculty training program on March 2017. Prof. 

(Dr.) Arpit Rawankar from department of EXTC, VIT was selected for this faculty training 

program. HBCSE is offering a maximum of two sets of the experimental kits free of cost to 

participants of NIUS from various institution/college across India.  

The complete experimental kit consist of (1 No each) Wooden platform, Two Laser source 

with its mount and base, DC regulated power supply for the Laser source, Sample holder with 

its base, Left and right reflectors (front coated mirrors),  Plane mirror (10 cm x 10 cm), Sample 

I (helical spring), Sample II (double helix like pattern printed on glass plate), Digital Vernier 

callipers, Measuring tape (1.5 m), Light meter (connected to light sensor assembly), Tablet 

computer (used as sine wave generator), Digital multimeter, Vibrator control box, Rack and 

pinion assembly with its wooden base, Vibrator assembly.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Department of Electronics & Telecommunication  Engineering 



Experiment Details: 

 

 Diffraction due to surface tension waves on water 

Introduction  

Formation and propagation of waves on a liquid surface are important and well-studied 

phenomena. For such waves, the restoring force on the oscillating liquid is partly due to gravity 

and partly due to surface tension. For wavelengths much smaller than a critical wavelength, 𝜆𝑐 

the effect of gravity is negligible and only surface tension effects need be considered  

𝜆𝑐 = 2𝜋√
𝜎

𝜌𝑔
 

where σ is the surface tension, ρ is the density of the liquid and g is the acceleration due to 

gravity).  

In this part, experiment on surface tension waves on the surface of a liquid is conducted, which 

have wavelengths smaller than 𝜆𝑐. Surface tension is a property of liquids due to which the 

liquid surface behaves like a stretched membrane. When the liquid surface is disturbed, the 

disturbance propagates as a wave just as on a membrane. An electrically-driven vibrator is used 

to produce waves on the water surface. When a laser beam is incident at a glancing angle on 

these surface waves, they act as a reflection grating, producing a well-defined diffraction 

pattern.  Surface tension waves are damped (their amplitude gradually decreases) as they 

propagate. This damping is due to the viscosity of the liquid, a property where adjacent layers 

of a liquid oppose relative motion between them.  

Objective  

To use diffraction from surface tension waves on water to determine surface tension and 

viscosity of the given water sample. 

 

                                                                                                                        



  

 

 

 

 

 List of Apparatus:  

[1]  Light meter (connected to light sensor assembly)  

[2]  Light sensor assembly mounted on Vernier caliper placed on a screen base  

[3]  Tablet computer (used as sine wave generator)  

[4]  Digital multimeter  

[5]  Vibrator control box  

[6]  Wooden platform  

[7]  Track for moving light sensor assembly  

[8]  DC regulated power supply  

[9] Hex key, measuring tape and plastic scale  

[10]  Scale and rider with vibrator position marker  

[11]  Vibrator assembly  

[12]  Water tray  

[13]  Plastic cover  

[14]  Assembly for adjusting vibrator height  

[15]  Laser source 2 (Wavelength 635 nm)  

[16] Water sample for the experiment  



[17] 500 ml measuring cylinder 

 

 

[18] Power Switch  

[19] Volume up  

[20] Volume down  

[21] Charging port  

[22] Socket for Audio connector pin of cable coming from vibrator control box 

                    

                     

 

                                

 



                                   

 

 

 

 

 

Objective 1: Determination of surface tension  of the given water sample 

 

From diffraction theory it can be shown that  

𝒌 =
𝟐𝝅

𝝀𝑳
 𝐬𝐢𝐧 𝜽 𝐬𝐢𝐧 𝜸 

where, 𝑘 =
2𝜋

𝜆𝑤
  is the wave number of the surface tension waves,  

𝜆𝑤  and  𝜆𝐿 being the wavelengths of the surface tension waves and the laser respectively.  

The angle 𝛾 is the angular distance between the central maximum and the first-order maximum 

(Fig. 19).  



The vibration frequency (f) of the waves is related to the wave number k by  

𝜔 = √
𝜎

𝜌
𝑘𝑞 

where, 𝜌 is the density of the water and q is an integer. 

 

 

 

 

 

Objective 2: Determination of the attenuation constant 𝜹 and the viscosity of the liquid 𝜼 

 

 

 

The surface tension waves are damped due to the viscosity of water. The wave amplitude, h, 

decreases exponentially with the distance, s, measured from the vibrator,  

ℎ = ℎ0 𝑒−𝛿𝑠 

where, ℎ0 is the amplitude at the vibrator position and 𝛿 is the attenuation constant.  

Experimentally, amplitude ℎ0  can be related to the voltage (Vrms) applied to the vibrator 

assembly as,  

ℎ0 = (𝑉𝑟𝑚𝑠)0.4 

The attenuation constant is related to the viscosity of the liquid as  

𝛿 =
8

3

𝜋𝜂𝑓

𝜎
 

 

where, 𝜂 is the viscosity of the liquid. 
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Objective 2: Determination of the attenuation constant 𝜹 and the viscosity of the liquid 𝜼 
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TATA INSTITUTE OF FUNDAMENTAL RESEARCH 
National Centre of the Government of India for Nuclear Science and Mathematics 

(Deemed University) 
HOMI BHABHA ROAD, MUMBAI-400 005 

 
 

 
Dr. Sushil Mujumdar 
Ph: +91 (022) 2278 2459 
mujumdar@tifr.res.in 

 
Office: P-109 
Pelletron Building. 

 
 
 

With this letter, I would like to certify that Dr. Arpit Rawankar, a former post doctorate 
student, has shown interest in carrying out research work in my laboratory in the Tata 
Institute of Fundamental Research, Mumbai. I am also interested in this initiative. Dr. 
Arpit Rawankar is working as visiting researcher in the Nano-optics & Mesoscopic Optics 
laboratory in TIFR, Mumbai on Saturdays and holidays, starting from July 2016 onwards. 
 
Prof. Sushil Mujumdar. 
Associate Professor ‘G’ 
P-109, Pelletron, 
Ph : 2459,2195. 
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Abstract 

Various Multi-gate transistor structures with integration of high-𝜅 gateand compound III-

V channel materials have emerged as a new technology to replace the conventional planar 

MOSFET below sub 22nm regime to effectively reduce the short channel effects. Gate all around 

structures in which gate is completely wrapped around the channel either in circular or 

rectangular fashion became popular due to tight electrostatic control of gate over the channel. 

In this work, Vertical and Horizontal Nanowire Transistor (VNWT and HNWT) 

structures are designed and optimized by simulating with 3DVISUAL TCAD circuit simulator at 

14nm gate length. N type and P type VNWT structures are integrated with compound III-V 

channel materials (In0.53Ga0.47As) and (Si0.75Ge0.25), for N and P-type structures respectively, for 

higher drive current. Then this structure is integrated with Al2O3+LaAlO3+WNHigh- 𝜅 Metal 

Gate stack (H𝜅MG) for lower leakage current. The proposed structures are optimized for 

composition of channel material, Nanowire diameter, source/drain extension length for 

maximizing the performance in 
Ion

Ioff
ratio and reduction in short channel effects. DC and AC 

analysis of In0.53Ga0.47As VNWT is carried out to confirm device performance.  

As the proposed structures shows satisfactory performance, these devices are used to 

verify the functionality of the circuits like CMOS inverter and three stage CMOS ring oscillator. 

In both, VNWT shows better performance as regards to noise margin and maximum oscillation 

frequency compared to HNWT.  

 Further, a Double-Gate InGaAs VNWT structure comprising of inner gate and one outer 

gate along with is proposed for threshold voltage tuning purpose.  An analytical model is also 

proposed to study the impact of variation in inner gate voltage on the threshold voltage. Simulated 

results are in tune with the model results. A 3x1 cross bar memory array structure is simulated 

using DG-VNWT and HNWT devices separately. DG-VNWT shows low power dissipation in 

comparison with HNWT memory array. 

The proposed VNWT and DG-VNWT,III-V integrated vertical structures with H𝜅MG 

stack have better device performance, scalability and circuit functionality. Therefore, we have a 

strong belief that these devices will be feasible to fabricate and hence can be commercially 

exploited to sustain in Nano-electronics. 
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