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M E S S A G E  F R O M  T H E  V I C E  C H A N C E L L O R  
 

 

 

I am really delighted that the first issue of our half yearly e-News letter, 
“ELEXPHOTONICA ” is going to be released on 1 Jan, 2015, to mark the 50th 
Anniversary of our esteemed University. It has been rightly named ELEXPHO-
TONICA befits with Pt. Ravishankar Shukla University, as we are the oldest and 
biggest university of the state, nourishing the quest of knowledge of large groups 
of people in the society and the state for half a century now. Through our twenty 
seven schools of studies situated in the campus and 237 affiliated colleges our 
university has prepared lakhs of youths who are now working today in different 
facets of their life in the county and abroad. We have drawn of a detailed road 
map for the future academic expansion and the development of the University 
for the coming years which will further strengthen its image and status. Our ob-
jective is to be one of the premier institutions of higher learning in the country. I 
hope that through this News letter, our University will bring out its various ac-
tivities and achievements from time to time to come closer to the people. I hope 
the ELEXPHOTONICA to be perennial and strive hard to reach the ocean of in-
formation and knowledge to full fill its very mission. I wish ELEXPHOTONICA 
a grant success.      

 

 

 

Prof. S. K. Pandey 



 

 

 

 

 

M E S S A G E  F O R M  T H E  R E G I S T R A R  
 

 

 

I am glad to know the first issue of university news letter ‘ ELEXPHOTONICA 
(Bi- annual e-News Letter) is to be published to mark the end of golden jubilee 
year celebration of the University (1964-2014). I am confident that through this 
news letter our university will be able to disseminate information about various 
activities and events to attract and develop interest among public. I am very 
hopeful that the News Letter will be a regular feature and should go deep in 
providing information about the achievements and progress of the university with 
the passage of time to befit its name the ELEXPHOTONICA . 

I wish its grand success. 

 

 

 

K.K.Chandrakar 



 

 

P R E F A C E  

 
I am delighted the School of Studies in Electronics & Photonics, Pt. Ravishan-
kar Shukla University , Raipur  is  publishing Bi- annual e-News Letter 
“ELEXPHOTONICA” on 1 Jan. 2015. 

This Magazine is most important for the faculties/technicians/Students in col-
leges who are interested in Electronics & Photonics. ELEXPHOTONICA cov-
er the General, Research & Developments, activities and thoughts of Students. 

ELEXPHOTONICA will provide latest development & activities of our stu-
dents & faculties in School of Studies in Electronics & Photonics, Pt. Rav-
ishankar Shukla University. 

We express our deep sense of gratitude to Prof. S.K. Pandey Vice-Chancellor 
for his constant encouragement, support and interest in bringing out this vol-
ume. Publishing  ELEXPHOTONICA has been possible only because of toils 
of a band of dedicated members, students & research scholars of SOS in Elec-
tronics & Photonics, Pt. Ravishankar Shukla University, Raipur. 

We are indebted to University Grants Commission, Chhattisgarh Council of 
Science & Technology and Chhattisgarh State Renewable Development Agen-
cy (CREDA) for timely help and support whatever needed. We are thankful to 
our sponsors both from Industry and Government agencies without which it 
would not be possible to provide for the modest arrangements that we have 
been able to make for you.  

  

I wish the ELEXPHOTONICA a grand success. 

 

 

Dr. Sanjay Tiwari 
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Innovative & Emerging Areas. 
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 Academic program Running with date of establishment 

 Research Projects  

 Design and Characterization of Polymer Light Emitting Diodes, UGC Delhi. 2009-12  

 
Fabrication and modeling of PbS/TiO2 Quantum Dot Photovoltaic devices, Interna-
tional Fulbright Commission Washington USA [USIEF 20.10.2010]. 

 Professor Design and Implementation of Image Enhancement Tech-
niques in Frequency Domain , Chhattisgarh Council of Science and 
Technology, 2008-2010.  

 Speaker Identification using DSP tools , UGC, New Delhi, 2001-2003.  

 Simulation of Organic Solar Cells, National Research Award by UGC, 2010-12 . 

 Design and Simulation of Organic Electroluminescent Devices Chhattisgarh 
Council of Science & Technology  [ CCOST 2009-2011 ]. 

 Thin Film Electroluminescence Displays, UGC under UGC Research Scheme 
for 3 Year,1999-2002 . 

 Development and Simulation of Device characteristics of Polymer Devices, 
Cavendish Lab University of Cambridge, Cambridge UK & UKIERI, 2007-08 . 
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 National and International Awards 

Prof. Sanjay Tiwari  
  Awarded US Fulbright Nehru Senior Research Fellowship administered by the Council for 

International Exchange of Scholars (CIES) and USIEF awarded Fulbright- to work at Univer-
sity of California, Santa Cruz and IBM Almaden Research Center, San Jose.  

  International Center for Theoretical Physics awarded Senior Associate ship . 

  Honored with UKIERI Award by Cambridge University under UK-India Education and Re-
search Initiative programme to work at Cavendish Lab., University of Cambridge ,U.K.  

  Awarded prestigious SAARC fellowship from University Grants Commission of Bangladesh 
for the year 2007-08 . 

  INSA Summer Fellowship to work at BARC ,Mumbai . 

  Honored with Best Young Scientist Award of Madhya Pradesh Council of Science & Technol-
ogy in the year 1994.  

  Honored with Prestigious " National UGC Research Award" of University Grants Commis-
sion, New Delhi for the year 1999 and 2009.  

  Elected Associate Member by Third World Academy for Women for Sciences, Trieste, Italy . 

  Nominated by Gov. of India for Commonwealth Academic Staff Fellowship U.K. 2006 . 

  American Academy USA has selected one of my research paper as one amongst the best 
six papers in Optoelectronics, for the year 1995 and published in “Optical reports” America”. 

Books Published  

  Coauthor Physics Part II" & " Physics Part III" Published by Madhya Pradesh Hindi Granth 
Academy, Bhopal and later on edited Physics Part III.  

  Thin Film Electroluminescent Displays Allen Publishers New Delhi . 

  Editor: Proceedings of International Conference on traditional and modern Technologies. 

Prof. Kavita Thakur 
  Recipient of Rashtriya Gaurav Award for year 2010-2011 from IIFS (India International 

Friendship Society) ,New Delhi, India.  

  Recipient of “Best Citizen of India Award” for year 2011 from International Publishing House , 
New Delhi, India.  

  Awarded IEEE Senior Membership by IEEE Signal Processing Society ( letter dated 28 No-
vember 2012 ) and Instrumentation and Measurement Society ( letter dated 23 October 
2012 ),Piscataway , NJ 08854 , USA . 

  Published my Biography in “ Morques Who’s Who” , NJ 07974 USA.  

  Phonetic parameters for status recognition of pregnant women   

Author- Kavita Thakur & A. S. Zadganokar ,Publisher- Lab LAMBERT academic Publishing 
GmbH & Co. KG, Germany, ISBN- 978-3-8465-4338-2.  

  A Practical Approach to Frequency Domain Image Enhancement Methods. Quality Assess-
ment of Digital Images.  

Author-G R Sinha , M K Kowar , Kavita Thakur , Publisher- Lab LAMBERT academic Pub-
lishing GmbH & Co. KG, Germany, ISBN-978-3-659-17007-2.  

Books Published  
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What is  an OLED?  
An OLED is  an  electronic  device made by placing a  ser ies  of  organic  
thin  f i lms between two conductors .  When electr ical  current  is  appl ied,  a  
br ight  l ight  is  emit ted.  A device  that  is  100 to  500 nanometers  thick or  
about  200 t imes smal ler  than a  human hair.  

 

 

 

 

 

 

 

The bat tery or  power supply 
of  the  device containing the 
OLED appl ies  a  vol tage 
across  the OLED.  

An electr ical  current  f lows from the cathode to  the  anode through the 
organic  layers .  (an  electr ical  current  is  a  f low of  e lectrons) .  

At  the  boundary between the emissive and the conduct ive layers ,  e lec-
t rons  f ind electron holes .  The OLED 
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 PHOTONIC RESEARCH LAB WITH 
FOLLOWING FACILITIES 

 

The pr imary area  of  exper t ise  of  our  Photonics  Research Lab is  Simula-
t ion and model ing of  optoelectronic  devices  and deposi t ion of  thin-f i lm,  
solut ion processable  novel  semiconduct ing f i lms.  Solut ion-based pro-
cesses  include spin-coat ing and spray pyrolysis ,  and offer  room temper-
ature  a tmospheric  deposi t ion of  semiconduct ing thin-f i lms. .  Our lab 's  
pr inciple  focus is  in  energy basic  re la ted research including photovol ta-
ic ,  Display  devices ,  sol id-s ta te  l ight ing,  and planning to  extend towards  
luminescent  solar  concentrators .  Col laborat ions with  UCSC & Cam-
bridge Univers i ty  promote opportuni t ies  for  combining exci t ing deposi-
t ion processes  and unique spectroscopic  techniques  to  unders tand the 
basic  and appl ied physics  of  novel  thin-f i lm semiconductors .   

 

Model ing ,  s imulat ion ,  design and character izat ion of  Polymer Light  
Emit t ing  Diode (PLED) & Organic  Light  Emit t ing Diode (OLED) and 
Solar  Cel ls  are  major  thrust  areas  in  Electronics  .PLED/OLED technol-
ogy is  very energy eff ic ient  and lends i tse l f  to  the  creat ion of  ul t ra- thin  
f i lm l ight ing displays  that  wil l  operate  a t  lower vol tages.  The group has  
the  developed s imulators  for  s ingle and bi  layer  devices  and through 
s imulat ions ,  extensive prof i les  of  t ransient’s  e lectr ic  f ie ld ,  carr ier  den-
s i ty,  current  and i ts  components ,  luminescence and recombinat ion den-
si ty  has  been generated.   

 

An interdiscipl inary effor t  to  es tabl ish a  Centre  for  Organic  Electronics  
as  the focus  has  been in i t iated to  consol idate  the  gains  of  exper ience 
with  organic  e lectronics  a t  Optoelectronic  Group.  Cavendish Lab,  Uni-
vers i ty  of  Cambridge,  Cambridge,  UK,IBM San Jose and Univers i ty  of  
Cal i fornia  of  facul ty  member.  The s tudy of  polymeric  mater ials  a t  na-
noscale  to  engineer  proper t ies  sui table  for  e lectronic  appl icat ions  is  the  
pr incipal  goal .  The development  of  Light  emit t ing diodes  molecular  and 
Nano mater ia ls  is  the  key to  th is  novel  effor t .  In  this  effor t ,  an ad-
vanced photonics  laboratory has  been setup with  basic  s ta te  of  ar t  pro-
cessing and diagnost ic  faci l i t ies  e .g .  Thin Fi lm deposi t ion techniques  
and electr ical  & opt ical  character izat ion techniques.  

 

THIN FILM DEPOSITION EQUIPMENT’S 
  PROGRAMMABLE SPIN COATER 

 SPRAY PYROLYSIS APPARATUS 

 HINDHIVAC VACCUM COATER WITH LNT 
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CHARACTERIZATION SET UP/SIMULATION 
SOFTWARE 

 

Lab View circui t  s imulat ion Software 

Mat  Lab Software and i ts  Tool  Boxes 

TFT LCD Video Module  

Agi lant  Semiconductor  Parameter  Analyzer  Test  System for  I .V.L.  Char-

acter izat ion 

Laser  Opt ics  Lab Kit  

Wavelength Divis ion Mult iplexer  Character izat ion Set  up 

Erbium Doped Fiber  Amplif ier  Character izat ion Set  up 

Setup for  Measurement  of  Attenuat ion & Dispers ion in  Opt ical  Fiber  

Kei thley Source Meter  

Spray Pyrolysis  Apparatus  

El l ipsometer  

Spectrum Analyzer  

Solar  Cel l  Setup Ecosense 

 

ANALOG AND DIGITAL LAB.  
 

Opto-Electronics  and Microwave Lab.  

Analog and Digi ta l  Communicat ion Lab.  

Microprocessor,  Microcontrol ler  & VLSI Design Kit  Lab.  

Advanced Optical  Communicat ion Lab.  

Vir tual  Inst rumentat ion Lab (  Lab View).  

Advanced computing through MATLAB 2009 (b)  and i ts  Toolboxes.  

Advanced Instrumentat ion Lab.  
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Model ing of  MEMS Capacit ive  Pressure  
Sensor Using COMSOL 

Dr.  Vivek Kant  Jogi  
This  tutor ia l  performs an  analysis  of  a  hypothet ical  absolute  MEMS pres-
sure  sensor.  Ini t ia l ly  the sensi t iv i ty  of  the  device is  assessed under  ideal  
operat ing condi t ions.  Then the effect  of  packaging induced s t ress  is  ana-
lyzed,  both in  terms of  the  device  sensi t ivi ty  to  pressure  and an induced 
sensi t ivi ty  to  temperature .  The device geometry  is  shown in Figure 1 .  The 
pressure  sensor  is  par t  of  a  s i l icon die  that  has  been bonded to  a  metal  
pla te  a t  70°C.  The COMSOL model  takes advantage of  the  symmetry in  
the  geometry  and models  only  a  s ingle  quadrant  of  the  device.  

 

 

 

 

 

 

 

A deta i led 2D sect ion through the funct ional  par t  of  the device is  shown 
in  Figure  2 .  A thin membrane is  held  a t  a  f ixed potent ia l  of  1  V.  The 
membrane is  separated  from a  
ground plane by a  chamber  
sealed  under  high vacuum. The 
s ides  of  the  chamber  are  insulat -
ing to  prevent  a  connect ion be-
tween the membrane and the 
ground plane (for  s implic i ty  the  
insulat ing layer  is  not  modeled 
expl ic i t ly  in  the COMSOL mod-
el—this  approximat ion wil l  have 
l i t t le  effect  on  the resul ts  of  the  
s tudy) .  

Pressure  on the  membrane f rom ambient  gas  causes  
the  membrane to  def lect .  The thickness  of  the  a i r  gap  
now var ies  across  the  membrane and i ts  capaci tance 
to  ground therefore changes .  This  capaci tance is  then  
monitored by an  in terfacing circui t ,  such as  the 
switched capaci tor  ampli f ier  c i rcui t .  
Using the  Model  Wizard 

1.  Double-cl ick the COMSOL Mult iphysics  icon on the desktop.  In the 

Figure 2: Cross sec on through the device showing the capacitor. The 

ver cal axis has been expanded to emphasize the gap. 

Figure 1: The model geometry. Le : The symmetric device 

geometry, with one quadrant highlighted in blue, showing 

the symmetry planes. Right: In COMSOL only the 

highlighted quadrant is modeled, and the symmetry 

boundary condi on is used on the cross sec on walls. 
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Model Wizard,  the  defaul t  Space Dimension 
selected  is  3D.  Click  Next.  

2 .  On the Add Physics  page,  under  Structural  
Mechanics ,  double-cl ick Electromechanics  
(emi)  to  add i t  to  the Selected physics  l is t .  
You can also cl ick the Add Selected but ton 
or  r ight-cl ick and choose Add Selected.  
Click Next .  On the Studies  window under  
Preset  Studies ,  c l ick Stat ionary.  Cl ick Fin-
ish.  

Geometry 1  

The bui ld  the geometry as  shown in f igure 1 .  Since 
the s tructure  is  symmetr ic ,  only a  quar ter  of  the 
physical  geometry is  required.  Then Click the 
Build All  but ton.  

Global  Def ini t ions  Parameters  

1.  In  the Model  Builder ,  r ight-cl ick Global  Def-

in i t ions and choose Parameters .  

2 .  In  the set t ings window under  Parameters ,  
enter  the fo l lowing set t ings in  the Parame-
ters  table .  

Definit ions 

Next add a  model coupling operator  to  compute a  
derived global  quant i ty from the model.  These op-
erators  can be convenient  for  post-processing and 
COMSOL's solvers can also use them during the 
solut ion process,  for  example to  include in tegral  
quant i t ies  in  the equat ion system. Here an average 
operator  is  added so that  the  average displacement  
of  the d iaphragm can be computed and a point  in-
tegrat ion is  used to  make avai lable  the displace-
ment  of  the center  point  of  the diaphragm.  

Average 1  

1.  In the Model  Builder ,  under  Model  1 r ight-
cl ick  Defini t ions and choose Model Cou-
pl ings > Average .  

2 .  In  the Average set t ings window, locate  the 
Source Boundar ies  sect ion.  From the Geo-
metr ic  ent i ty  level  l is t ,  choose Boundary.  

3 .  Select  Boundary 12.  Note that  there are  sev-
eral  methods to  select  a  geometr ic  ent i ty.  To 

select ,  for  example,  a  boundary,  lef t  c l ick  in  
the geometry unt i l  the required boundary is  
h ighl ighted,  then r ight  c l ick .  Alternat ively,  
in  the View menu,  choose Selection l is t  to  
d isplay a  l is t  of  the avai lable boundary num-
bers .  Once again  boundar ies  are  added to  the 
select ion by f irs t  lef t  c l icking and then r ight  
c l icking the i tem in the l is t .  

Integrat ion 1  

1.  In  the Model  Builder ,  r ight-cl ick Defini t ions 
and choose Model Couplings > Integrat ion .  

2 .  In  the In tegrat ion set t ings window, locate  the 
Source Select ion sect ion.  

3 .  From the Geometr ic  ent i ty  level  l is t ,  choose 
Point .  Select  Point  4  only.  

Next,  def ine select ions to  s implify the set  up of  
mater ials  and physics .  

Box 1  

1.  In  the Model  Builder ,  r ight-cl ick Defini t ions 
and choose Select ions >Box .  

2 .  In  the Box set t ings window, locate  the Geo-
metr ic  Ent i ty  Level  section.  

3 .  From the Level l is t ,  choose Boundary.  Lo-
cate  the  Box Limits  sect ion.  In  the  x  maxi-
mum f ie ld,  enter  1e-6.  

4 .  Locate  the Output Ent i t ies  sect ion.  From the 
Include enti ty  i f  l is t ,  choose Ent i ty  inside 
box.  

5 .  Under  Model  1>Definit ions,  r ight-c l ick Box 
1 and choose Rename (or  press  F2) .  

6 .  Go to  the Rename Box dialog box and enter  
YZ Symmetry Plane in the New name f ie ld.  
Cl ick OK. 

Box 2  

1.  Right-cl ick Def ini t ions and choose Selec-
t ions >Box .  

2 .  In  the Box set t ings window, locate  the Geo-
metr ic  Ent i ty  Level  section.  

3 .  From the Level l is t ,  choose Boundary.  Lo-
cate  the Box Limits  sect ion.  In  the y  maxi-
mum f ie ld,  enter  1e-6.  

4 .  Locate  the Output Ent i t ies  sect ion.  From the 
Include enti ty  i f  l is t ,  choose Ent i ty  inside 
box.  Cl ick  Box 2  and press  F2.  Enter  XZ 
Symmetry Plane in  the New name f ie ld .  
Cl ick OK. 

Box 3  

1.  Right-cl ick Def ini t ions and choose Selec-
t ions >Box .  

2 .  In  the Box set t ings window, locate  the Box 
Limits  sect ion.  In  the z maximum f ie ld,  enter  
-100e-6 .  

3 .  Locate  the Output Ent i t ies  sect ion.  From the 
Include enti ty  i f  l is t ,  choose Ent i ty  inside 
box.  Click Box 3 and press  F2.  Enter  Steel  
Base in  the New name f ield.  Click OK. 

Expl ic i t  1  

1.  Right-cl ick Def ini t ions and choose Selec-
t ions >Explici t  .  
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2.  Select  Domain 3  only.  Cl ick  Explici t  1  and  
press F2.  Enter  Cavi ty in  the New name 
f ield.  Click  OK. 

Expl ic i t  2  

1.  Right-cl ick Def ini t ions and choose Selec-
t ions >Explici t  .  

2 .  In  the Explici t  set t ings window, locate  the 
Input  Ent i t ies  sect ion.  Select  the All  domains 
check box.  

3 .  Cl ick Explic i t  2  and press  F2.  Enter  All  do-
mains  in  the New name f ie ld.  Cl ick  OK. 

Difference 1  

1.  Right-cl ick Def ini t ions and choose Selec-
t ions >Difference 

2.  In  the Difference set t ings window, locate  the 
Input  Ent i t ies  sect ion.  

3 .  Under  Select ions to  add,  c l ick  Add .  Go to 
the Add dialog box.  

4 .  In  the  Select ions  to  add l is t ,  se lect  All  do-
mains.  Cl ick OK. 

5.  In  the Difference set t ings window, locate  the 
Input  Ent i t ies  sect ion.  Under  Select ions to  
subtract ,  c l ick Add .  

6 .  Go to  the Add dialog box.  In  the Select ions  
to  subtract  l is t ,  se lect  Cavi ty.  Cl ick OK. 

7.  Click Difference 1  and press  F2.  Enter  Line-
ar  Elast ic  in  the New name f ie ld .  Click OK. 

Electromechanics  

Next  the  physics  set t ings  are  added 
to  the model .  These include the  
pressure  forces  act ing on the  sensor,  
the  appl ied sense vol tage and other  
appropria te  boundary condi t ions .  In  
the Electromechanics  Interface the  
Linear  Elast ic  Mater ial  is  used to  
solve the equat ions of  s t ructural  
mechanics  only.  The electr ic  f ie ld  
does  not  penetra te  these  regions.  
Linear Elast ic  Materia l  1  

1.  In  the Model  Builder ,  r ight-cl ick Electrome-
chanics  and choose the domain set t ing Linear  
Elast ic  Mater ia l .  

2 .  In  the Linear  Elast ic  Mater ial  set t ings win-
dow, locate  the Domain Select ion sect ion.  

3 .  From the Select ion l is t ,  choose Linear  Elas-
t ic .  Apply the s tructural  symmetry boundary 
condit ion on the symmetry boundar ies .  

Symmetry 1  

1.  Right-cl ick Electromechanics  and choose the 
boundary condit ion Structural  >Symmetry .  
Note that  the drop down menu shows domain 
condit ions at  the top with boundary,  edge 
and point  condit ions in  separate  sect ions un-
derneath  them.  

2.  In the Symmetry set t ings window, locate  the 
Boundary Select ion sect ion.  From the Selec-

t ion l is t ,  choose XZ Symmetry Plane.  

Symmetry 2  

1.  Right-cl ick Electromechanics  and choose the 
boundary condit ion Structural  >Symmetry .  

2 .  In  the Symmetry set t ings window, locate  the 
Boundary Select ion sect ion.  From the Selec-
t ion l is t ,  choose YZ Symmetry Plane.  Note 
that  the electr ical  symmetry boundary condi-
t ion  ( the Zero  Charge feature)  is  appl ied by 
defaul t .  

3 .  The motion of  the s tructure  is  constrained in  
most  di rections by the s tructural  symmetry 
boundary condit ions.  However,  the whole 
device can s t i l l  s l ide up and down the z-axis .  
Apply a  point  constra int  to  prevent  th is .  

Prescribed Displacement  2  

1.  Right-cl ick Electromechanics  and choose 
Points  >Prescr ibed Displacement Select  
Point  44 only.  

2 .  In  the Prescr ibed Displacement  set t ings win-
dow, locate  the Prescr ibed Displacement  sec-
t ion.  Select  the Prescr ibed in  z  d irect ion 
check box.  Apply a  boundary load to  repre-
sent  the pressure  act ing on the top surface of  
the d iaphragm.  

Boundary Load 1  

1.  Right-cl ick Electromechanics  and choose the 
boundary condi t ion Structural  >Boundary 
Load .  

2 .  Select  Boundary 13 only.  In  the Boundary 
Load set t ings window, locate  the Force sec-
t ion.  From the Load type l is t ,  choose Pres-
sure.  In  the p f ie ld ,  enter  p0.  

Moving mesh boundary condi t ions  
must  be  appl ied on boundaries  
where the air  domain deforms and  
where the defaul t ,  Electromechani-
cal  Interface boundary condi t ion 
does  not  apply.  The electromechani-
cal  in terface boundary condi t ion au-
tomatical ly  obtains  i t s  select ion 
f rom the interface between s t ructur-
al  and deforming air  domains .  I t  ap-
pl ies  the appropria te  e lectr ical  forc-
es  to  the s t ructural  layer  and con-
strains  the deformation of  the air  
domain  to  be equal  to  that  of  the 
s t ructure .  
Prescribed Mesh Displacement  1  

1.  In the Model  Builder ,  under  Electromechan-
ics  c l ick Prescr ibed Mesh Displacement  1 .  

2.  In the Prescr ibed Mesh Displacement  set-
t ings window, locate  the Prescribed Mesh 
Displacement sect ion.  

3 .  Clear  the  Prescr ibed z  displacement  check 
box.  Doing th is  a l lows the membrane (and 
the mesh) to  move in the z-direct ion.  
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Add terminal  and ground features  to  
the  model  to  apply boundary condi-
t ions  for  the e lectros tat ics  par ts  of  
the  problem.  
Terminal  1  

1.  Right-cl ick Electromechanics  and choose the 
boundary condit ion Electr ical  >Terminal  .  

2 .  Select  Boundary 12 only.  In  the Terminal  
set t ings window, locate  the Terminal  sect ion.  
From the Terminal  type l is t ,  choose Voltage.  
The defaul t  value of  1 V is  f ine in  th is  in-
s tance.  

Ground 1  

1.  Right-cl ick Electromechanics  and choose the 
boundary condit ion Electr ical  >Ground.  

2 .  Select  Boundary 9  only.  

Materials  

The pressure  sensor  consis ts  of  a  
s i l icon die  wi th  an  enclosed cavi ty.  
The pressure  sensor  is  bonded onto 
a  cyl indr ical  s teel  pla te  dur ing the 
packaging process .  COMSOL in-
cludes  a  Mater ia l  Library with  many 
predefined mater ial  propert ies .  A 
predefined mater ial  i s  used for  the  
s teel  p la te ,  but  the  s i l icon is  se t  up 
as  a  user-def ined mater ial ,  as  for  
this  model  isot ropic  mater ia l  param-
eters  are  used to  enable  direct  com-
parison with  the resul ts  in  Pract ical  
MEMS. The cavi ty  a lso needs 
‘mater ia l ’ proper t ies  ( to  def ine the  
relat ive permit t iv i ty)  and a  user  de-
f ined mater ia l  i s  used to  set  the  rel -
a t ive permit t ivi ty  to  1  in  this  re-
gion.  
Material  1  

1.  In  the Model  Builder ,  under  Model  1  r ight-
cl ick  Mater ials  and choose Mater ial  .  

2 .  In  the Mater ial  set t ings window, locate  the 
Mater ia l  Contents  sect ion.  In  the  table ,  enter  
the fo l lowing set t ings:   

3 .  Under  Mater ials ,  r ight-cl ick Mater ial  1  and 

choose Rename.  Go to the Rename Mater ial  
d ialog box and enter  Sil icon in  the New name 
f ield.  Click  OK. 

By defaul t  the  s i l icon is  in  a l l  do-
mains .  Some of  these  select ions  wil l  
be  overr idden as  other  mater ia ls  are  
added.  
Materia l  2  

1.  Right-cl ick Mater ials  and choose Mater ial .  In  
the Mater ial  set t ings window, locate  the Geo-
metr ic  Ent i ty  Select ion sect ion.  

2 .  From the Select ion l is t ,  choose Cavity.  In  the 

Mater ia l  se t t ings window, locate  the  Mater ia l  
Contents  sect ion.  In  the  table,  enter  the  fo l-
lowing set t ings:  

3 .  Under  Mater ials ,  r ight-cl ick Mater ial  2  and 
choose Rename.  Go to the Rename Mater ial  
d ialog box and enter  Vacuum in  the New 
name f ie ld.  Cl ick OK. 

Steel  AISI  4340 

1.  In the Model  Builder  window r ight-cl ick Ma-
ter ia ls  and choose Open Mater ia l  Browser .  

2 .  In the Mater ial  Browser  window, locate  the 
Mater ia ls  sect ion.  

3 .  In  the tree,  under  Buil t - In ,  r ight-cl ick Steel  
AISI 4340 and choose Add Mater ial  to  Mod-
el .  

4 .  In  the Model Builder ,  under  Model  
1>Mater ials  c l ick Steel  AISI  4340.  In the 
Mater ial  set t ings window, locate  the Geomet-
r ic  Enti ty Select ion sect ion.  From the Selec-
t ion l is t ,  choose Steel  Base.  

Mesh 1  

Next  set  up a  s t ructured mesh to  
solve the problem on.   
Size 

1.  In  the Model  Builder  under  Model  1,  r ight-
cl ick  Mesh 1  and choose Edit  Physics-
Induced Sequence.  

Disable  the  defaul t  f ree  te t rahedral  
mesh.  
Free Tetrahedral  1  

1.  In  the Model  Builder  under  Mesh 1 ,  r ight-
cl ick  Free Tetrahedral  1  and choose Disable .  

Set  a  maximum element  s ize  on the 
sensor  diaphragm. 
Size  1  

1.  Right-cl ick Mesh 1  and choose Size.  In the 
Size set t ings window, locate  the Element 
Size sect ion.  

2 .  Cl ick the Custom but ton.  Locate  the Element 
Size Parameters  sect ion.  Select  the Maximum 
element  s ize check box.  In the associated  
f ie ld,  enter  50e-6.  
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3.  Locate  the Geometr ic  Ent i ty Select ion sec-
t ion.  From the Geometr ic  ent i ty level  l is t ,  
choose Boundary.  Select  Boundary 3  only.  

Create  a  mapped mesh on the lower  
surface of  the  device.  
Mapped 1  

1.  In  the Model  Builder ,  r ight-cl ick Mesh 1  and 
choose More Operat ions >Mapped.  

2 .  Select  Boundar ies  3,  16,  and 32 
only.  Cl ick the Build  All  but-
ton.  

Sweep the surface mesh 
through the s t ructure .  
Swept  1  

1.  In  the Model Builder,  r ight-
cl ick  Mesh 1 and choose Swept .  
In  the Set t ings window, cl ick 
Build All .  

Study 1  

Set  up a  s tudy that  sweeps 
over  a  range of  appl ied 
pressures ,  so  that  the  re-
sponse of  the  sensor  can 
be assessed.  
Step 1:  Stat ionary 

1.  In the Model  Builder ,  expand 
the Study 1 node,  then cl ick  Step 1:  Stat ion-
ary.  

2 .  In  the Stat ionary set t ings window, cl ick to  
expand the Study Extensions sect ion.  Select  
the Continuat ion check box.  

3 .  Cl ick Add.  The cont inuat ion parameter  p0 
(Pressure)  is  added by defaul t .  This  is  the 
correct  parameter  to  sweep over .  

4 .  Click the Range but ton.  Go to the Range dia-
log box.  In the Star t  f ie ld,  enter  0.  In the 
Step f ie ld,  enter  5000.  In the Stop f ie ld,  en-
ter  25000.  Click the Add but ton.  

5 .  In  the Model  Builder ,  r ight-cl ick Study 
1 and choose Compute.  

Results  

Much of  the s t ructure  is  not  dis-
placed in  th is  ini t ia l  s tudy.  To  
faci l i ta te  post  processing,  add a  
select ion to  the  solut ion.  This  
wil l  ensure that  only  the do-
mains  of  interest  are  d isplayed 
in  post  processing.  
Data Sets  

1.  In  the Model  Builder ,  expand the Re-
sul ts  >Data Sets  node.  Right-cl ick Solut ion 1 
and choose Add Select ion.  

2 .  In  the Select ion set t ings window, locate  
the Geometr ic  Ent i ty Select ion section.  From 
the Geometr ic  ent i ty  level  l is t ,  choose Do-
main.  Select  Domains 3 and 4 only.  

Displacement  (emi)  

1.  In  the Model Builder ,  select  the Resul ts  
>Displacement (emi)  node.  

2 .  Click the Zoom Extents  but ton on the 
Graphics  toolbar .  

The plot  now shows the displace-

ment  of  the  diaphragm only,  which,  
as  expected,  i s  maximum in the cen-
ter  of  the  sensor .  

Next ,  plot  the  e lectr ic  potent ia l  in  
an  xy-orientated  plane between the  
sensor  diaphragm and the ground 
plane.  
Potent ia l  (emi)  

1.  In the Model  Builder ,  expand the Potent ial  
(emi)  node ,  then cl ick Sl ice 1.  In the Sl ice 
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set t ings window, locate  the Plane Data sec-
t ion.  From the Plane l is t ,  choose xy-planes.   

2 .  In  the Planes  f ie ld,  enter  1.  Select  the In ter-

act ive check box.  In  the Shif t  
f ie ld,  enter  -5 .8E-6.  Click 
the Plot  button.  

Due to  the deformation 
of  the  diaphragm the po-
tent ial  i s  non-uniformly 
dis t r ibuted in  the  plane.  

Next  the deformation of  
the  diaphragm is  plot ted 
as  a  funct ion of  the pres-
sure  difference across  i t .  
Both the  average and the  
maximum displacement  
are  plot ted.  
1D Plot  Group 3 

1.  In  the Model  Builder ,  r ight-
cl ick  Results  and choose 1D 
Plot  Group.  Right-cl ick 1D 
Plot  Group 3 and choose 
Global .  

Use the  point  in tegrat ion 
and surface average operators  de-

f ined ear l ier  to  evaluate the  dis-
placement  a t  the  mid-point  of  the 
membrane and the average displace-
ment .  

1.  In  the Global  set t ings window, locate  the y-
Axis Data  sect ion.  In  the table ,  enter  the fo l-
lowing set t ings:  

2 .  In  the Model  Builder ,  c l ick 1D 
Plot  Group 3 .  In  the 1D Plot  Group 
set t ings window, cl ick to  expand the 
Ti t le  sect ion.  

3 .  From the Ti t le  type l is t ,  choose 
Manual .  In  the Ti t le  f ie ld ,  enter  Dia-
phragm Displacement.  

4 .  Locate the Plot  Set t ings sect ion.  
Select  the x-axis  label  check box.  In 
the associated f ie ld ,  enter  Pressure  
(Pa) .  Select  the y-axis  label  check 
box.  

5 .  In  the y-axis  label  f ie ld ,  enter  
Displacement  ( \mu m).  Cl ick to  ex-
pand the Legend sect ion.  From the Po-
si t ion l is t ,  choose Lower lef t .  

6 .  Right-cl ick 1D Plot  Group 3 and 
choose Rename.  Go to  the Rename 1D 
Plot  Group dialog box and enter  Dia-
phragm Displacement  vs.  Pressure  in  
the New name f ie ld .  Click OK.  

7 .  Right-cl ick Diaphragm Displace-

ment  vs.  Pressure and choose Plot .  

At  an  appl ied  pressure  of  10 kPa the  
diaphragm displacement  in  the  cen-
ter  is  0 .89 μm. The average dis-
placement  of  the  diaphragm is  0 .27 
μm. These values  are  in  good agree-
ment  with  the approximate  model  
given in  Pract ical  MEMS (maximum 
displacement  0 .93 μm, average dis-
placement  0 .27 μm).  Now plot  the 
sensor  capaci tance as  a  funct ion of  
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the appl ied pressure.  I f  the switched 
capaci tor  ampli f ier  descr ibed in  
Pract ical  MEMS is  used to  produce 
the output ,  the  sensor  output  or  
t ransfer  funct ion is  di rect ly  propor-
t ional  to  the change in  capaci tance.  
1D Plot  Group 4 

1.  Right-cl ick Resul ts  and choose 1D Plot  
Group.  

2.  In the Model  Builder ,  under  Resul ts  r ight-
cl ick  1D Plot  Group 4  and choose Global .  

S ince the terminal  boundary condi-
t ion was used for  the  unders ide of  
the diaphragm, COMSOL automati-
cal ly  computes  i ts  capaci tance with  
respect  to  ground.  The value of  the  
capaci tance is  avai lable  as  a  post  
processing var iable .  
3.  In  the Global  set t ings window, cl ick Replace 

Expression in the upper-r ight  corner  of  the y
-Axis  Data  sect ion.  From the menu,  choose 
Electromechanics >Terminals  >Capaci tance 

(emi.C11).  

Next ,  compare the computed capaci-
tance with  the small  displacement ,  l in-
ear ized analyt ic  expression derived in  

Pract ical  MEMS. 
4.  Locate the y-Axis Data sect ion.  In  the table ,  

enter  the fo l lowing set t ings:  

5 .  In  the Model  Builder ,  c l ick 1D Plot  Group 4 .  
In  the 1D Plot  Group set t ings window, locate  
the Ti t le  sect ion.  From the Ti t le  type l is t ,  
choose Manual.  In  the Ti t le  text  area,  enter  
Model Capaci tance vs.  Pressure .  

6 .  Locate the Plot  Set t ings  sect ion.  Select  the x
-axis  label  check box.  

7 .  In  the associated f ie ld ,  enter  Pressure  (Pa) .  
Select  the  y-axis  label  check box.  In  the as-
sociated f ie ld,  enter  Capaci tance (pF).  Cl ick 
to  expand the Legend sect ion.  From the Posi-
t ion l is t ,  choose Upper  lef t .  

8 .  Right-cl ick 1D Plot  Group 4  and choose Re-
name.  Go to the Rename 1D Plot  Group dia-
log box and enter  Model Capaci tance vs.  
Pressure  in  the New name f ie ld .  Click OK. 

9.  Right-cl ick Model  Capaci tance vs .  Pressure 
and choose Plot .  

The capaci tance of  the sensor  increas-
es  with  appl ied pressure .  The gradient  
of  the  curve plot ted gives  a  useful  
measure of  the response of  the device.  
At  the orig in  the response of  the model  
(1/4 of  the whole sensor)  is  7x10-6 pF/
Pa,  compared to  the analyt ical  re-
sponse of  7x10-6 pf /Pa.  The response 
for  the whole sensor  is  therefore 29x10
-6 pF/Pa compared to the analytic value 
of  26x10-6 pF/Pa.  With  the measure-
ment  c ircui t  proposed in  Pract ical  
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Nobel Prize for Physics 2014 –Invention of Blue LEDs 

Sketched by Niyati Agrawal  

 M. Tech. 1st Semester 
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CHHATTSIGARH MAKING ITS CON-
TRIBUTION TO INTERNATIONAL 

SCIENTIFIC COMMUNITY 
 

Isamu Akasaki ,  Hiroshi  Amano and Shuj i  Nakamura are  rewarded for  in-
vent ing a  new energy eff ic ient  and environment-fr iendly l ight  source –  
the  blue l ight-emit t ing diode (LED).  In  the spir i t  of  Alfred  Nobel ,  the  
Pr ize  awards an invent ion of  greates t  benef i t  to  mankind;  by using blue 
LEDs,  white  l ight  can be created in  a  new way.  With the advent  of  LED 
lamps we now have more long-las t ing and more eff ic ient  a l ternat ives  to  
older  l ight  sources .  Isamu Akasaki ,  Hiroshi  Amano,  and Shuj i  Nakamura 
developed the blue l ight-emit t ing diode (LED) in  Japan in  the  ear ly  
1990s,  t r igger ing a  "fundamental  t ransformation of  l ight ing technology,"  
according to  a  press  re lease  f rom the Royal  Swedish Academy of  Sci-
ences ,  which awarded the  pr ize .  

 

School  of  Studies  in  Electronics  & Photonics ,  Pt .  Ravishankar  Shukla  
Univers i ty,  Raipur  has  been working on the development  of  eff ic ient  Or-
ganic  Blue LED. Professor  Sanjay Tiwari  has  completed  major  in terna-
t ional  funded project  and guided Dr.  J i tendra Kumar  Sharma & Dr.  Vi-
vek Kant  Jogi  to  the  award of  PhD Degree.   Dr.  J i tendra  Kumar Sharma 
has  been awarded to  Chhat t isgarh Young Scient is t  2014.   Professor  San-
jay  Tiwari  effor ts  has  raised  the Department  research capabi l i t ies  in  de-
velopment  of  Model ing,  s imulat ion,  design and character izat ion of  Poly-
mer  Light  Emit t ing Diode (PLED) & Organic  Light  Emit t ing Diode 
(OLED) and Solar  Cel ls  are  major  thrust  areas  in  Electronics .  PLED/
OLED technology is  very energy eff ic ient  and lends i tse l f  to  the crea-
t ion of  ul t ra- thin  f i lm l ight ing displays  that  wi l l  operate  a t  lower  vol t -
ages .  The group has  the  developed s imulators  for  s ingle  and bi  layer  de-
vices  and through s imulat ions ,  extensive prof i les  of  t ransient’s  e lectr ic  
f ie ld ,  carr ier  densi ty,  current  and i ts  components ,  luminescence and re-
combinat ion densi ty  has  been generated.  The ar t icle  “High Performance 
Polymer Light  Emit t ing Devices” published in  World  Journal  of  Nano 
Science and Engineer ing,  2014 shows the Organic  Blue LED made in  
Research laboratory of  School  of  Studies  in  Electronics  & Photonics  
with  high eff ic iency developed by Dr.  Vivek Kant  Jogi .   

 

Red and green diodes  had been around for  several  years ,  but  adding blue 
diodes  a l lowed a  mix that  could produce pract ical  whi te- l ight  LED 
bulbs .  

 

LEDs use less  energy than do other  forms of  l ight ing,  including compact  
f luorescent  (CFL) and incandescent  bulbs .  A typical  LED bulb can pro-
duce around 83 lumens per  wat t—a measure  of  how much br ightness  you 
can get  f rom a uni t  of  e lectr ical  power—compared wi th 67 for  a  compa-
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rable  CFL bulb and 16 for  an incandescent .  

 

LEDs produce l ight  by passing electr ic  current  through a  semiconductor,  
whereas  incandescent  bulbs  pass  current  through a  wire  f i lament  unt i l  i t  
g lows from the heat .  The wasted heat  energy is  chief ly  why incandes-
cent  bulbs  are  so much less  eff ic ient .  Most  var iet ies  of  the  incandescent  
l ight  bulb have been phased out  in  the United  States .  (Related:  "U.S.  
Phase-Out  of  Incandescent  Bulbs  Continues  in  2014.")  

 

LEDs also las t  about  30 t imes longer  than incandescent  bulbs  do,  ac-
cording to  the Energy Information Adminis t ra t ion,  and many LED bulb  
products  promise up to  25,000 hours  of  use—more than 17 years  i f  you 
used one for  about  four  hours  a  day.  

 

One of  the  main barr iers  to  adopt ion of  LEDs has  been pr ice:  A typical  
bulb can cost  more than twice as  much as  a  comparable  CFL.  But  LED 
prices  are  coming down,  and use is  growing.  A recent  report  f rom ener-
gy research f i rm IHS noted that  "adopt ion of  LEDs is  happening at  a  
fas ter  pace than  ever  before"  and predicted that  f rom 2014 on,  LEDs 
would have the largest  revenue share  of  a l l  l ight ing technologies .  

 

The l ight ing t ransformat ion is  not  only in  res idences .  LEDs are  also be-
ing used for  s t reet  l ights ,  publ ic  hol iday and decorat ive displays,  com-
mercial  bui ldings,  and other  large energy users .  According to  a  recent  
report  f rom the research f i rm Navigant ,  ins ta l la t ion of  LEDs in  s t reet  
l ight ing worldwide is  expected to  grow from 13.2 mil l ion bulbs  in  2014 
to  more than 116 mil l ion in  2023.  (Related:  "Separat ing Myth from Fact  
on LED and CFL Light  Bulbs:  Five Concerns  Addressed.")  

 

LEDs also hold  promise for  br inging l ight  to  the more than 1.5  b i l l ion  
people  around the world without  access  to an electr ic i ty  gr id ,  the  Royal  
Swedish  Academy of  Sciences noted.  Indeed,  several  proposed solut ions  
to  energy poverty  include the dis t r ibut ion of  LED l ights ,  par t icular ly  
solar-powered ones .  For  example,  the  Solar  Electr ic  Light  Fund,  a  non-
prof i t  Nat ional  Geographic  grantee,  has  insta l led  LED bulbs  a t  hospi ta ls  
and homes in  vi l lages  across  Afr ica.  
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Plasmonic  metal  nanopart ic les  for the  
photothermal  therapy used in  se lect ive  

damaging of  cancer and tumor ce l l s  
 

Anshu Singh Thakur*,  S .Tiwari  and Swat i  Sahu 

* email  : -  thakuranshusingh.101@gmail .com 
 

Photo sensi t ive  Plasmonic  metal  nanopart ic les  most ly  gold and s i lver  
are  basical ly  required for  the  t reatment  of  cancer /  tumor cel ls  v ia  photo 
thermal  therapy.  Nanophotothermolysis  by using pulsed laser  and ab-
sorbing nanopart ic les  (e .g .  gold nanospheres ,  nanorods or  carbon nano-
tubes)  a t tached to  specif ic  targets  has  recent ly  demonstrated  great  po-
tent ia l  for  select ive damage to  cancer  cel ls ,  tumor  cel ls  viruses  and 
DNA [1].  Noble metal  nanopar t ic les  (MNPs)  exhibi t  unique opt ical  
proper ty  cal led surface plasmon resonance (SPR) ,  def ined as  s t rong 
col lect ive osci l la t ions  of  f ree  elect ron in  metal  nanopart icles  which is  
exci ted  at  thei r  resonance frequency by the in teract ing l ight .  In  this  
s tudy we have addressed the effect  of  laser  pulses  on the shape of  Plas-
monic  nanopart ic les ,  and the  over  view how the select ive fragmentat ion 
of  different  shape of  nanopart ic les  can be made.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Among noble  metal  nanostructures ,  gold nanorods (GNRs)  have shown 
at t ract ive potent ia l  for  use in  many appl icat ions  because of  their  ani-
sotropic  local ized surface plasmon resonance (LSPR) response tunable  
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across  the vis ib le  to  near  infrared  region.  GNRs are  t iny,  rod-shaped 
gold par t ic les  with two dis t inct ive  different  absorpt ion bands ar is ing 
from the t ransverse  and longi tudinal  LSPR of  f ree  e lectrons in  the  vis i-
ble  and near  infrared (NIR) regions,  respect ively.  The radiat ive and 
photo- thermal  proper t ies  of  GNRs when i r radiated with  l ight  can be ef-
fect ively modulated by changing the aspect  ra t io  ( length/width) .  I r radi-
a t ion of  gold nanorods (GNRs) with  laser  pulses  of  wavelength match-
ing to  the  t ransverse  and longi tudinal  surface plasmon osci l la t ion,  re-
sul ts  in  rapid  conversion of  e lect romagnet ic  energy into  heat .  This  phe-
nomenon is  commonly known as  the photothermal  effect  of  GNRs [1] .  
Rise  in  temperature  fur ther  modif ies  the  morphological  character is t ics  
of  GNRs under  l ight  i r radiat ion.  Using photo- thermal  effect  of  GNRs 
by laser  i r radiat ion,  many at t ract ive appl icat ions such as  control led  
drug del ivery,  imaging,  data  s torage etc  are  emerging.  
 
 
 
 
 
 
 
 
 
 
 
[1]  Shuichi   Hashimoto,   Daniel   Wernera ,   Takayuki   Uwada,  “Studies   
on  the   in teract ion  of   pulsed  lasers   with   p lasmonic   gold  nanopar-
t ic les  toward  l ight   manipulat ion,   heat   management ,   and  nanofabr i-
cat ion” Journal  of  photochemistry  and photobiology C:  photochemistry  
review 13,  28-54,  2012.  
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START WHERE YOU STAND 
 

 

 

The Past  won’t  help you in  beginning new,  
I f  you have lef t  i t  a l l  behind at  las t  

Why,  that’s  enough,  you’re  done with  i t ,  you’re  through;  
This  is  another  chapter  in  the  book,  

This  is  another  race that  you have planned,  
Don’t  give the  vanished days a  backward look,  

Star t  where you s tand.  
  
 
 

The World won’t  care  about  your  old  defeats  
I f  you can s tar t  a  new and win success;  

The future  is  your  t ime,  and t ime is  f leet  
And there  is  much of  work  and s t ra in  and s t ress ;  

Forget  the  buried woes  and dead despairs ,  
Here  is  a  brand new tr ia l  r ight  a t  hand,  

The future  is  for  him who does  and dares ,  
Star t  where you s tand.  

 
 
 
 
 
 

NIYATI AGRAWAL 
M.Tech 1 st Semester 
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First  Wireless  Telegram   
 

G ugl ie lmo Marconi  
was born on Apri l  
25,  1874 at  Bolo-

gna,  an  ancient  center  of  
learning and educat ion in  
northern  I ta ly.   The 1 st 
wireless  company,  Wire-
less  Telegraph and Signal  
Company Ltd.  was set  up 
in  1897,  wi th  Jameson  
Davis  as  i ts  managing di-
rector.  I t  had a  large capi-
ta l  base  of  £100,000,  
which was underwri t ten by 
some weal thy investors .  
The company purchased  
most  of  Marconi’s  patents  
for  £15,000.  Later  in  1900,  
name of  the  company was 
changed to  Marconi  Wire-
less  Telegraph Co.  Ltd.   
 
 

Once he even appointed  
Lord Kelvin,  the  seventy 
year  old  pioneer  of  Bri t ish  

physics ,  to  provide technical  advice on one of  his  wireless  projects .  In  
1899,  when he was barely  twenty-  f ive,  he  recrui ted the  then f i f ty  year  
s  old  famous electr ical  engineer  J .A.  Fleming.  Fleming la ter  went  on 
to  invent  the  radio valve.  He also  employed promising young scient is ts  
l ike  C.S.  Frankl in ,  who af ter  wards developed shor t  wave radio  com-
municat ion.  But  in  the f ie ld  of  wireless  communicat ion he was cer ta in-
ly  their  super ior.  
 
 

Marconi  had real ized f rom the s tar t  that  his  communicat ion system 
would  beat  the exis t ing  te legraph and cable  system,  as  i t  was much 
faster,  economical .  Marconi  made a  big  show of  the  publ ic  demonstra-
t ion of  the  f i rs t -  ever  wireless  telegram.  He invi ted Lord Kelvin to  
send i t  across  the  skies .  News of  the  show aroused t remendous interest  
a l l  over  the  world.  Marconi  fol lowed i t  up with  on the spot  report ing 
for  the races  of  the Kingstown Yacht ing Regat ta  for  the Dublin  Ex-
press .  Soon Marconi  was overwhelmed by requests  to  cover  many such 
events .  

 

Anjal i  Nagwanshi  
M.Tech.  1 st  Semester   

Sketched by  Anjali Nagwanshi 
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िशक्षक 
छोटी-छोटी उँगिलयो से नापा ितनका घरɉ का, 

चलना तो अब भी आया नहीं, 

थामा था हाथɉ को तुमने िकसी िदन, 

तुमने भी मुड़ना िशखाया नहीं,  

सरोकार का िदन था अपना पुराना, 

पढ़ा था जो िगन-िगन कर िगनना दोहराना, 

उàमीदɉ से बढ़कर पढ़ाया था तुमने,  

अपने सपने बुने मेरे कल से तुàहारे,  
कभी भी हमɅ कुछ बताया नहीं, 

सुनी कुछ कहानी तुàहारी जबुानी, 

बनाई नई सोच तुमने पुरानी,  

लगन से कुछ रंगɉ को िफर से बनाया,  

तारɉ को मुट्ठी मɅ भरना िसखाया, 

कभी भी हमɅ जताया नहीं  

मुट्ठी मɅ हवा को तुमने िसतारा बनाया, 

िजदंगी को िहàमत से जीना िसखाया, 

आसमान को रंगɉ से भरना िसखाया, 

तुàहारा जीवन दपर्ण है आदशर् हमारा,  

तुàहारा नमन मɅ ये संसार सारा, 
From 

Niharika Kothekar 

M. Tech 1st Semester 
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Nd:YAG Laser  
 

The Nd:YAG laser  i s  a  sol id  s tate  laser  where  the  medium is  a  rod of  
Yttr ium-Aluminum-Garnet  doped with  Neodymium. This  glass  l ike  rod 
is  exci ted by f lash- lamps or  diodes .  The resul t ing laser  l ight  has  a  
wavelength of  1 .06um ( infrared range);  the  beam can be t ransferred to  
the  point  of  use  through an opt ical  f iber,  making i t  very f lexible .  As 
they are  commercial ly  avai lable  a t  cont inuous wave (CW) power levels  
up to  5kW. 

                                    Fig (1) .Block Diagram Of Nd-Yag Laser  
 

Nd:YAG lasers  are  increasingly appl ied in  the  industry,  especial ly  in  
appl icat ions  requir ing f lexibi l i ty  l ike:  

Robot ic  laser  cut t ing 
Automotive laser  welding 
Small  component  welding 

 

The Nd-YAG laser  is  
an  opt ical ly  pumped 
sol id-s ta te  laser  that  
can produce very high-
power emissions.  This  
is  a  resul t  of  i ts  las ing 
medium operat ing as  a  
four- level  system 

 
Fig (2) .Four  Level  
Schematic  Of  Nd:Yag 
Laser 
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The las ing medium is  the  color less ,  i sotropic  crystal  Y2Al5O12 
(Yttr ium-Aluminum Garnet  -  YAG).    When used in  a  laser,  about  1% 
of  the  Yttr ium is  replaced by Neodymium.  The energy levels  of  the  
Nd3+ ion are  responsible  for  the  f luorescent  proper t ies ,  i .e . ,  act ive  
par t ic les   in  the amplif icat ion process .  
 

Populat ion invers ion resul ts  f rom shining l ight  on this  crystal .   I f  the  
l ight  is  intense enough,  a toms within the  crysta l  that  absorb this  l ight  
t ransi t ion from ground s ta te  into  the absorpt ion bands  This  is  of ten 
done with  a  f lash lamp -  of ten a  quar tz  tube f i l led with  a  noble  gas  
through which high energy s tored in  a  capaci tor  is  discharged,  emit-
t ing in  the  blue and ul t ra-violet .  
 
 

Atoms t ransi t ion eff ic ient ly  from their  broad absorpt ion bands to  the  
upper  energy ( laser)  levels .   The radiat ive decays to  the  ground-sta te 
f rom these bands have long l i fe- t imes ,  on the  order  of  micro-seconds,  
as  compared to  the fas t  t ransi t ions to  the upper  energy levels  (on the 
order  of  nano-seconds) .   Approximately 99% of  the ions that  are  exci t -
ed to  the absorpt ion band t ransfer  to  the upper  energy levels .    These 
levels  are  character ized  by a  re la t ively  long l i fet ime,  on the  order  of  
mil l i -seconds.   Due to  this  long l i fe- t ime,  they de-exci te  a lmost  solely  
due to  spontaneous emission.  
 
The Nd-YAG laser  used in  our  labs  uses  a  cyl indrical  crystal .   The 
crysta l  forms the  laser  cavi ty  and has  ref lect ive  ends -  one coated  so  
that  i t  i s  100% ref lect ive ,  and the  other  is  e i ther  suff ic ient ly  ref lec-
t ive,  or  is  coated to  a l low only  par t  of  the  amplif ied l ight  to  pass  -  
enough feed-back so  that  osci l la t ion may occur.  

 
Fig  (3) .  Nd:Yag Laser  
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Nd:Yag Laser for removal  of  Cataract  :  The most  common complica-
t ion of  adul ts  having s tandard extra  capsular  surgery or  phacoemulsif i -
cat ion for  cataracts  camera.  I t  i s  the  c louding of  the  par t  of  the  lens  
covering (capsule)  that  remains af ter  surgery,  cal led poster ior  capsule  
opacif icat ion.  I f  the  c loudiness  affects  your  vis ion,  you may choose to  
have a  laser  surgery cal led Nd:YAG poster ior  capsulotomy to  correct  
this  problem.  
 
A laser  (Nd:YAG laser)  i s  used to  cut  a  hole  in  the  c louded back l ining 
of  the  lens  capsule  to  a l low l ight  to  pass  through the membrane to  the  
re t ina  a t  the  back of  the  eye.  
 

What To Expect  After Surgery :  Nd:YAG laser  poster ior  capsulotomy 
is  an outpat ient  procedure .  I t  does  not  require anesthesia ,  and i t  i s  
painless .  The person may wai t  in  the outpat ient  surgery area or  the  
doctor ' s  off ice  for  1  to  2  hours  af ter  the  procedure so that  he or  she 
can have the pressure  in  the eye ( intraocular  pressure)  checked.  Intra-
ocular  pressure  ( IOP) is  the  pressure caused by the f luid  inside the eye 
that  helps  keep the shape of  the eye.  
 
 

Why It  Is  Done :  After  cataract  surgery,  some people  not ice  c loudi-
ness  (sometimes cal led af ter  cataract)  af ter  several  months or  years .  In  
some people ,  i t  can become very dense and cause as  much or  more v i-
s ion loss  as  the or iginal  cataract .  The decis ion to  have this  procedure 
is  based on the same cr i ter ia  as  the decis ion to  have the or iginal  cata-
ract  surgery:  

Vis ion problems are  affect ing your  work or  l i fes tyle .  
Glare  caused by br ight  l ights  is  a  problem.  
You cannot  pass  a  vis ion tes t  required  for  a  dr iver 's  l icense.  
You have double  vis ion.  
The difference in  vis ion between your  two eyes  is  s ignif icant .  
You have another  vis ion- threatening eye disease.  

The procedure is  not  needed unless  vis ion loss  caused by clouding of  
the  lens  capsule  is  ser iously affect ing the person 's  vis ion and l i fes tyle .  
 

How Wel l  I t  Works  :  Nd:YAG laser  poster ior  capsulotomy reduces  
glare  and improves vis ion.  I t  le ts  l ight  pass  through cloudy regions of  
the  lens  capsule  that  may develop af ter  cataract  surgery.  

 

Risks  :  The most  common complicat ion of  Nd:YAG laser  poster ior  
capsulotomy is  shor t - term increased pressure  ins ide the eye.  
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Other r isks  inc lude:  
Detachment  of  the  nerve layer  at  the  back of  the  eye ( re t inal  detach-

ment) .  
Swell ing  of  the center  of  the ret ina  (macular  edema) .  
Damage or  displacement  of  the  int raocular  lens .  
Bleeding into  the f ront  of  the  eye.  
Swell ing of  the clear  covering of  the eye (corneal  edema) .  
 

What To Think About  :  I t  is  common to  have a  new f loater  in  the  eye 
af ter  th is  surgery.  Nd:YAG laser  poster ior  capsulotomy is  not  used to  
prevent  c louding of  the  back l ining of  the  lens  capsule  (poster ior  cap-
sule  opacif icat ion) .  There is  no way to  know who wil l  get  c louding in  
the back of  the eye af ter  cataract  surgery.  Certain  lenses  used in  the 
surgery  to  remove the cataract  may lower  th is  r isk  and the  need for  la-
ser  surgery  la ter.  

As  wi th  cataract  surgery,  i t  i s  important  to  weigh the r isks  and possi-
ble  benef i ts  of  laser  capsulotomy before  deciding to  have the  surgery.  
About  1  out  of  50 people who have laser  capsulotomy af ter  cataract  
surgery develop ret inal  detachment ,  which can cause ser ious vis ion 
loss .  
 

Conclus ion :  
The t ransmission through glass ,  Nd:YAG laser 's  s t ra tegic  advantage in-
terms of  f lexibi l i ty,  i s  a lso i ts  main d isadvantage.  For  safety  reasons ,  
Nd:YAG lasers  are  required  to  be operated  in  ful ly  enclosed work cel ls  
and need special  protect ive  equipment  to  be used by the operator.  
 
While  the mode profi le  of  Nd:YAG lasers  can prove to  be an  advantage 
for  appl icat ions  l ike  but t  welding of  sheet  metal ,  i t  i s  less  than opt imum 
for  cut t ing processes .  

 
 
 

NIYATI AGRAWAL 
M.Tech 1st Semester  

 26 



 

 

Sketched by Pukeshwar Harmukn  

 M. Sc. 1st Semester 

 27 



 

 

Magnet ic  Levitat ion  
What  i s  a  magnet?   
§ I t  is  s imply  an  object  which produces  a  magnet ic  f ie ld .  
§  North  and South are  the  designat ions  made to  descr ibe  the  two oppo-

s i te  poles .  
§  North is  a t t racted to  South and repel led  by North.  
§  South is  a t t racted to  North and repel led by South 
§ There are  three main types:  Permanent  Magnets  |  Soft  Magnets  |  Electro-

magnets  
Permanent  Magnets  :  Electrons f i l l  a tomic orbi tals  in  pairs ,  I f  an  or-

bi ta l  is  ful l ,  then one electron spins  upward and the  other  spins  
downward (Paul i  Exclusion Pr inciple) ,  so  their  magnet ic  f ie lds  can-
cel  out .  I f  an orbi ta l  i s  not  fu l l ,  then the movement  of  the  e lectron 
creates  a  t iny magnet ic  f ield .  Atoms with  several  unpaired orbi tals  
have an orbi ta l  magnet ic  moment .  In  metals ,  the orbi ta l  magnet ic  
moment  causes  nearby atoms to  a l ign in  the  same direct ion,  creat ing 
a  ferromagnet ic  metal .  The s t rength of  the magnet ic  f ie ld  decreases  
inversely with  the cube of  the  dis tance from the magnet’s  center.  

Soft  Magnets  :  These types  of  magnets  do not  have a  magnet ic  f ie ld  of  
their  own.  However,  when put  in  the  presence of  another  object’s  
magnet ic  f ie ld ,  they are  at t racted (paramagnet ic) .  Once the external  
magnet ic  f ield  is  removed,  they return  to  their  nonmagnet ic  s ta te .   

Electromagnets  :  The magnet ic  f ie ld  i s  caused by the f low of  an  elec-
t r ic  current .  The s imples t  example is  a  coi led piece of  wire ,  us ing 
the r ight  hand rule ,  i t  i s  possible  to  determine the direct ion.  An ad-
vantage over  permanent  magnets  is  that  the magnet ic  f ie ld  s t rength  
can be changed by changing the current .  

 

N ine  Ways  to  Magnet ica l ly  Levi tate  an Object   
Mechanical  constraint  |  Direct  diamagnet ic  levi ta t ion |  Superconduc-

tors  |  Diamagnet ical ly-s tabi l ized levi tat ion |  Rotat ional  s tabi l izat ion 
|  Servo s tabi l izat ion |  Rotat ing conductors  beneath magnets  |  High-
frequency osci l la t ing electromagnet ic  f ie lds  |  Translat ional  Halbach  
arrays  and Inductrack  
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Direct  Diamagnet ic  Levi tat ion –  How i t  
Works   

Diamagnet ic  mater ia ls  repel  a  magnet ic  f ie ld ,  
All  mater ials  have diamagnet ic  propert ies ,  
but  the effect  is  very  weak,  and usual ly  
overcome by the  object‘s  paramagnet ic  or  
ferromagnet ic  proper t ies ,  which act  in  the 
opposi te  manner.  By surrounding a  dia-
magnet ic  mater ia l  with  a  magnet ic  f ie ld ,  i t  
can be held in  a  s ta t ionary posi t ion ( the  
magnet ic  force  is  s trong enough to  coun-
teract  gravi ty) .  

Rotat ional  Magnet ism :  Also known as  spin s tabi l ized magnet ic  levi ta-
t ion.  Happens when the forces  act ing on the levi ta t ing object-  gravi-
ta t ional ,  magnet ic ,  and gyroscopic-  are  in  equi l ibr ium. Earnshaw’s  
theorem says i t  i s  impossible .  

Super  Levi t ron :  Two opposing neodymium-
iron-boron permanent  magnets .  Original  
invent ion by Roy Harr igan and patented 
in  1983.  He didn’t  known about  Earn-
shaw’s  theorem which many thought  said  
such an invent ion was impossible .  The 
rotat ion of  a  spinning object’s  axis  of  
spin  creates  a  toroid  of  genuine s tabi l i ty  
in  a  way that  does  not  violate  Earnshaw’s  
theorem,  but  that  went  completely  unpre-
dicted by physicis ts  for  more than a  cen-
tury.  The top remain  levi ta t ing  in  a  centra l  point  in  space above the  
base where the  forces  act ing on the top-  gravi tat ional ,  magnet ic ,  
and gyroscopic-  are  in  equi l ibr ium. Stops due to  a i r  res is tance.  

“The pr inciple  is  that  two s imilar  poles  (e .g . ,  two North 's )  repel ,  and 
two different  poles  at t ract ,  with  forces  that  are  s t ronger  when the  
poles  are  c loser.  There are  four  magnet ic  forces  on the  top:  on i ts  
nor th  pole ,  repuls ion f rom the base 's  nor th  and at t ract ion from the 
base 's  south,  and on i ts  south pole ,  a t t ract ion from the base 's  nor th  
and repuls ion f rom the base 's  south.  Because of  the  way the forces  
depend on dis tance,  the  nor th-north  repuls ion dominates ,  and the  
top is  magnet ical ly  repel led .  I t  hangs  where  this  upward repuls ion 
balances  the  downward force of  gravi ty,  that  is ,  a t  the  point  of  equi-
l ibr ium where the tota l  force is  zero .”  

How to  get  i t  to  Work  
§ Correct  magnet ic  s t rengths ,  Mass of  the top must  be  r ight  wi thin  .5% 
§ Magnets  are  temperature dependent ,  weaker  in  warmer  temperatures  
§  Correct  spinning rate  (not  too fast  or  s low).  
§  Must  be int roduced onto a  smal l  s tabi le  region only mil l imeters  wide 

and high.  
 

Pukeshwar Harmukh  
M. Sc.   1 st   Semester  
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REALITY OF FEAR 
 
 

 

You’re  not  scared of  the  dark,  
You’re scared of  what’s  in  i t .  
 

You’re  not  afra id  of  heights ,  
You’re  afraid  of  fa l l ing.  

 

 

You’re  not  afraid  of  the people  around you,  
You’re jus t  afraid  of  the  re ject ion.  
 

 

You’re  not  afraid  to  love,  
You’re  just  afra id  of  not  being loved back.  

 

 

You’re not  afraid  to  let  go,  
You’re  just  afra id  to  accept  the  real i ty  that  i t  i s  gone.  
 

 

You’re not  afraid  to  t ry  again ,  
You’re  just  afra id  of  get t ing hur t  for  the  same reason.  

 
 
 

NIYATI AGRAWAL 
M.Tech 1st Semester  
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MAGLEV TRAIN  
 
What  is  Maglev Train?  
In  some ways t ra ins  can f ly.   Mag-  Magnet ic  ,  Lev-  (Levi ta t ion-  

“Rising into the a i r”)  f loats  1  cm above the t rack.  
Maglev-   An electr ic  t ra in that  magnet ical ly  levi tates  over  a  t rack and 

can t ravel  a t  high speeds .  Magnet ic  levi ta t ion t ransport ,  or  maglev,  
is  a  form of  t ranspor ta t ion that  suspends,  
guides  and propels  vehicles  v ia  electromag-
net ic  force.  This  method can be fas ter  than 
wheeled mass  t ransi t  sys tems,  potent ial ly  
reaching veloci t ies  comparable  to  turboprop 
and je t  a i rcraf t  (500 to  580 km/h) .  
 
His tory :  In  the  1960s in  Bri ta in  Eric  
Lai thwai te  developed a  funct ional  maglev 

t rain .  His  maglev had 1 .6  km of  
t rack and was in  detai l  tes ted .  His  
research was s topped in  1973 be-
cause lack of  money and his  pro-
gress  was not  enough.  In  the  1970s,  
Germany and Japan a lso  began re-
search and af ter  some fai lures  both 

nat ions developed mature  technologies  in  the  1990’s .  
Superconduct ivi ty  :  An element ,  in ter-metal l ic  a l loy,  or  compound 

that  wil l  conduct  e lectr ic i ty  without  res is tance below a cer ta in  
temperature,  magnet ic  f ie ld ,  and appl ied current .   

Discovery of  Meissner  Effect   :  Standard test  –  proof  for  a  supercon-
ductor,  Repuls ion of  external  magnets  -  levi ta t ion.  

 
Superconductors  may be considered perfect  diamagnets  (μ r  = 0) ,  com-

pletely  expel l ing magnet ic  f ie lds  due to  the Meissner  effect .  The 
levi ta t ion of  the  magnet  is  s tabi l ized due to  f lux pinning within  the  
superconductor.  This  pr inciple  is  exploi ted by EDS 
(electrodynamic suspension)  magnet ic  levi ta t ion t ra ins .  In  t ra ins  
where the  weight  of  the  large e lectromagnet  is  a  major  design issue  
(a  very s t rong magnet ic  f ie ld  is  required to  levi ta te  a  massive 
t ra in)  superconductors  are  used for  the  e lectromagnet ,  s ince they 
can produce a  s t ronger  magnet ic  f ie ld  for  the  same weight .   
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Construct ion of  Maglev Train  :  System consis t  of  4  major  components  
Guide Way ,   Vehicle ,    Power  supply,   Track 

Guide Way :  The guide way guides  the di-
rect ion of  the  t ra in’s  movement  and bears  
the load of  the t ra in .  The superstructure of  
the guide way comprises  precisely  welded  
s teel  or  re inforced concrete  guide way beams 
for  connect ing long s ta tors  and substructure  
const i tuted by the re inforced concrete  p iers  
and foundat ions .  
Vehic le  :  Vehicle  is  the most  important  par t  
of  

high speed maglev system 
compris ing levi ta t ion 
chass is  and the magnets  
mounted on the chassis ,  
secondary suspension sys-
tem and vehicle  sect ion.  
Besides  i t  includes  such 
electr ical  appl iances  as  on
-board bat ter ies ,  emergen-
cy breaking system and 
levi ta t ion control  system.  

Power Supply  :  Power sup-
ply includes  substat ions ,  
t rack s ide feeder        ca-
bles  swi tch  s tat ions and other  power  supply equipment .  

Track :  The t rack a long which the t ra in  moves is  cal led  the guide  
way.  Both the guide way as  wel l  as  the t ra in’s  undercarr iage also 

have magnets  which repel  each oth-
er.  Thus the  t rain  is  said  to  levi ta te  
about  0 .39 inches  on top of  the  
guide way.  After  the  levi ta t ion is  
complete ,  enough power  has  to  be  
produced so as  to  move the t rain  
through the guide way.  This  power is  
given to  the coi ls  within the guide 
way,  which in  turn produces  magnet-
ic  f ie lds ,  which pul ls  and pushes  the  
t ra in  

through the guide way.   
Support  System :  The electromagnets  

on the unders ide of  the  t rain  pul l  i t  
up to  the  ferromagnet ic  s ta tors  on  
the  t rack and levi ta te  the  t ra in .  The 
magnets  on the s ide keep the t ra in  
f rom moving from side to  s ide.  A 
computer  changes the  amount  of  
current  to  keep the  t rain  1  cm from 
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the  t rack.  
Propuls ion System :   

No connect ion with  
t rack.  Linear  Syn-
chronous Motor  
used.  AC current  in  
windings in  the  
guide way.  Speed in  
control led by fre-
quency of  the  AC 
power.  High eff i -
ciency because only 
the sect ion of  t rack 
that  the  t ra in  is  on 
needs  current .  

 
Advantages  :   
  The German 

Transrapid is  about  20 t imes safer  hen airplanes   
  250 t imes safer  than convent ional  
  Speeds up to  500 km/h.  
  700 t imes safer  than automobile  t ravel   
  A accident   between two maglev t ra ins  is  near ly  impossible  because 

the l inear  induct ion motors  prevent  t ra ins  running in  opposi te  direc-
t ions .  

  The Maglev t ra in  doesn’t  contaminate  a  lo t .  
  I t  doesn’t  need any kind of  fuel .  
  I t  doesn’t  send out  any CO2.  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

GIRISH Harmukh  
M. Sc.   1 st   Semester  
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Evaluation of characteristic parameters of la-
ser diode and its applications    

Sunandan Mandal 

Email: sunandan.mandal12@gmail.com,  

 

 
Introduction and Basic Principle :  A forward biased p-n junction powered by injected 
electrical current. When a p-n junction is forward-biased by applying an external voltage, 
the built in electric field is reduced, making possible a further diffusion of electrons and 
holes across the junction (i.e. flat band condition).  
Lasing and inversion condition :  Stimulated emission (R21) > Absorption rate (R12)  
 
 
 
 
 
 
 
 
 
 
 
 
Fabrication and evaluation of characteristics parameters with different facet coating materi-
als of laser diode emitting at 
980 nm.  
 
Several sets of laser diode 
structures were processed by 
implementing numerous de-
vice processing steps such as 
photolithography, multilayer 
of metal coatings, annealing, 
fabrication of mesa structure, 
SiO2 coating etc. Single ele-
ment and arrays of laser di-
odes were die bonded using 
Indium and Au-Sn pre-form 
on Au coated Kovar sheet, Au 
coated copper sheet and also 
on the laser diode packages.  
 
 
The dielectric coatings on la-
ser diode facets were used for 
passivation in order to in-
crease the output power and the life-time.  Several materials are used for facet coatings 
such as Al2O3, TiO2, ZrO2 and SiO2. Among them it is observed that a single layer of ZrO2 

 34 

mailto:sunandan.mandal12@gmail.com�


 

 

and five pairs of ZrO2/SiO2 multilayer used for antireflection and high-reflection facet 
coatings show  ~ 48% increased output power compared to without coated device under 
pulsed operation; subsequently diode was operated up to ~745mW power in CW mode. 
Lasing action delivering total integrated pulsed output power of ~7.4W at the injection 
current of 3A, pulse width 100 ns with 2 kHz repletion rate was achieved from the facet 
coated and die bonded array. The packaged laser diode was operated under CW up to a 
power of 100 mW at ~ 0.5A and used for photoluminescence (PL) measurements. In PL, 
the laser beam was focused using a triplet lens. Subsequently, the electronic transitions of 
InAsP/InP quantum well (QW) structures for two different QW thicknesses were recorded 
using the semi- packaged laser diode and the position of these electronic transitions are 
matching with those recorded using commercial lasers. In conclusion, the indigenously de-
veloped semi packaged laser diode devices are useful for spectroscopic applications.  
 

Applications of Laser Diodes 
 

Pumping of Solid-state lasers, Material processing, Telecommunications.  
Bio-Medical Application; like Incision of skin during surgery, tissue fusion, dermatology, 

shaping, photodynamic therapy, tissue vaporization  
In Optical Fiber Communication as a pumping source in Amplifier 

Conclusion and Scope for Future 
 

Single layer of ZrO2 and five pairs of ZrO2/SiO2 multilayer used for antireflection and 
high-reflection facet coatings show  ~ 48% increased output power compared to with-
out coated device under pulsed operation; subsequently diode was operated upto 
~745mW power in CW mode. 

Lasing action delivering total integrated pulsed output power of ~7.4W at the injection 
current of 3A, pulse width 100 ns with 2 kHz repetition rate was achieved from the fac-
et coated and die bonded array. 

Packaged laser diode was operated under CW up to a power of 100 mW at ~ 0.5A and 
used for photoluminescence (PL) measurements and developed semi packaged laser 
diode devices are useful for spectroscopic applications 
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PHOTOLUMINESCENCE STUDIES ON 
DOPED Sr2SiO4 PHOSPHOR MATERIAL: 
A study on phosphors for white light emission 

KHEMCHAND SAHU 
 
For white LED we need a phosphor material which emits light in blue as well as in yel-
low region. In three ways we can achieve white light: 
 
i. A blue LED with yellow light emitting phosphor emits white light.  
ii. A LED (370 - 405nm) with blue light emitting phosphor physically mixed with and 

yellow-red light emitting phosphor emits white light.  
iii. A LED (370 - 405nm) with a compound having both blue and yellow emission char-

acteristic emits white light.  
 
Generally the blue phosphor should have broad emission in 480-510 nm and the yellow 
phosphor should have broad emission in 570 - 620 nm range. We have chosen Sr2SiO4 as 
a host phosphor material because it is highly stable to temperature and emission of differ-
ent wavelengths in visible region using suitable rare earth doping. This is promising host 
material due to its high melting point and low phonon energy. They are used in plasma 
display panels, field emission displays, cathode ray tubes. 
 
The Ce: Sr2SiO4   and Eu: Sr2SiO4 powders were prepared using solid state reaction route. 
All the powders doped in different stoichiometric ratios were calcined at 1100°C and 
characterized by XRD for phase confirmation. The excitation and emission spectra were 
recorded using photoluminescence spectrometer at different excitation wavelengths. 
The Sr2SiO4 is doped with Ce showing emission peak ranging in wavelength from 400 to 
500nm in blue green region. The Sr2SiO4 is doped with Eu showing an intense emission 
in wavelength ranging from 600 to 620nm. Different combinations of these materials can 
be used for white light emission.  
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Quotes  of  Life  
A to  Z of  Motivat ion 

Anshu Singh Thakur 

 

Avoid Negative Thoughts, People, Things and Habits. 

Believe in yourself. 

Consider things from every angle and others points of view. 

Dare to Dream and Dream Big 

Energy, Excitement and Enthusiasm is in your blood. 

Family and Friends are hidden treasures; enjoy these riches. 

Give more than you planned to. 

Have a good sense of humour. 

Ignore Criticism, Ridicule and Discouragement from others. 

Jump on Problems because they are Opportunities in disguise. 

Keep up the good work however hard it may seem. 

Love yourself, just as you are. 

Make Impossibility a Possibility. 

Never lie, cheat or steal, always strike a fair deal... 

Open your eyes and see things as they really are. 

Prefect Practice makes you perfect. 

Quitters never Win and Winners never Quit. 

Reward yourself for every small success and achievement. 

Stop Wasting your Time and Procrastinating important Goals. 

Take control of your Life and your Goals. 

Understand so that you could be Understood. 

Visualize your Goals and Dreams everyday. 

Win over your own weaknesses and make them as your Strengths. 

Xccelerate your efforts 

Yes Yes Yes, Yes you Can and You Will 

Zap your Stress and Enjoy your Life..  
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“If you want to find the secrets of the universe, think 
in terms of energy, frequency and vibration ( not 

matter )” - Nikola Tesla 

Sketched by Niharika Kolhekar  
 M. Tech 1st Semester  
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