
 1

Mr. Mohite Babasaheb Mahadev 
Department of Physics 
Ajara Mahavidyalaya, Ajara 
Date :        /        / 2010 

 
To, 
The Account Officer, 
University Grants Commission 
Ganeshkhind, Pune – 411 007 
 
 Subject  : Annual report of Minor Research Project. 
 
 Ref No. : File No. 47-700/08 (WRO) Dated March 6, 2009. 
 
Respect Sir, 
 
 I am sending herewith the Annual Report and Utilization certificate (along with 

the Xerox copies of receipts) of first year installment of Minor Research Project. The 

financial assistance of the UGC sanctioned is Rs. 1,00,000/- (One Lakh Only) for a period 

of two years. An amount of Rs. 75,000/- is released as the first installment and it is fully 

utilized accordance with the terms and conditions laid down by the UGC. 

 Please accept the same and do needful so as to release second year installment. 

 
 Thanking you, 
 
 
          Yours faithfully, 
 
 
 
       (Mr. Mohite Babasaheb Mahadev)  
 
------------------------------------------------------------------------------------------------------------ 
Forwarded through Principal, Ajara Mahavidyalaya, A jara 
 
 
 
 
         Principal 
 
 
 
Outward Number : 

AMA/MRP/BMM/Sr/           /2010-2011 

Date : ___________________________ 



 2

ANNEXURE – III  
 

UNIVERSITY GRANTS COMMISSION 
BAHADUR SHAH ZAFAR MARG  

NEW DELHI- 110 002 
 

Annual Report of the work done on the Minor Research Project. 
 

1. Project report No. 1st /2nd /3rd /Final:  First year report (Annual)  

2. UGC Reference No. : File No. 47-700/08 (WRO) Dated March 6, 2009. 

3. Period of report: from 03-04-2009 to 02-04-2010.  

4. Title of the research project: Study of Solar Energy Particles  

5. a) Name of the Principal Investigator: Mr. Babasaheb Mahadev Mohite 

b) Dept. and University/College where work has progressed: Ajara  

Mahavidyalaya, Ajara  

Department of Physics 

6. Effective date of starting of the project: 03-04-2009 

7. Grant approved and expenditure incurred during the period of the report:  

a) Total amount approved Rs.: 75,000/- 

b) Total expenditure Rs.: 75802/- 

 

Objectives of the Project:  

1. The study of Solar Energy Particles. 
 
2. The study of major solar proton events. 

 
3. The Statistical Analysis of Solar Energy Particles.  
 
4. The study of  Effect of Solar Energy Particles on earth. 
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Annual Report 
 

Introduction  

 The sun is the central body and energy sources of our solar system. The sun is our 

nearest star but it represents a fairly typical star in our galaxy, classified G2-v spectral 

type, with a radius r0=700,000 Km a mass of m0≈2 x 1023g a luminously of L0 ≈3.8 x 1026 

W & an age of t0≈4.6 x 109yrs. The distance from the sun to our Earth is called an 

astronomical unit (AU) and amounts t0~150 x 106 km. The sun lies in a spiral arm of our 

galaxy. At a distance of 8.5 Kiloparsecs from the galactic center. Our galaxy contains 

~1012 individual stars. The sun is for us human of particulars significance, first because if 

provides us with the sources of all like, and second because if furnishes us with the 

closest laboratory for astrophysical plasma physics, Magneto hydrodynamics (MHD) 

atomic physics and particle physics. The sun still represents the only star from which we 

can obtain spatial images in many wavelengths. 

 

 The sun and the solar system were formed together from an interstellar cloud of 

molecular hydrogen some 5 billion years ago. The central temperature is hot enough to 

ignite thermonuclear reactions. The ultimate sources of energy for the entire solar system. 

The chemical composition of the sun consists of 92% hydrogen & 7.8% helium by 

number (or 27.4 He the by mass) & 0.1% of heavier elements (or 1.9% by mass, mostly 

C, N, O, Ne, Mg, Si, S, Fe). The central core, where hydrogen burns into helium, has a 

temperature of ~15 million K. The solar interior further consists of a radioactive zone. 

Where energy is transported mainly by diffusion, a process where photons with hard X-

ray (KeV) energies get scattered, absorbed and reemitted. The outer third of the solar 

interior is called the connective zone, where energy is transported mostly by convection. 

At the solar surface, photons leave the sun in optical wavelength with an energy that is 

about a factor of 105 lower than the original hard X-ray photons generated in the nuclear 

core, after a random walk of ~105-106 years. 

 

 The irradiance spectrum of the sun is shown below covering all wavelengths from 

gamma rays, hard X-rays, soft X-rays, extreme ultraviolet (EUV), Ultraviolet, white light, 

infrared, to radio wavelengths. The quite sun irradiates most of the energy in visible 

wavelengths. 
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The Solar Interior :- 

 The physical structure of the solar interior is mostly based on theoretical models 

that are constrained 1) by global quantities (age, radius, luminosity, total energy output) 

2) by the measurement of global oscillations. 3) by the neutrino flues. 

 Which now constrains for the first time elemental abundances in the solar interior. 

 

Thermonuclear energy source :- 

 Hans Bethe, George Gamow & Carl Von weizsacker identified the relevant 

nuclear chain reactions that generate solar energy. The main nuclear reaction is the 

transformation of hydrogen into helium, where 0.7% of the mass is converted into 

radiation (according to Einstein’s mass energy equivalence E=mc2). The so called p-p 

chain, which starts with the fusion of two protons into a nucleus of deuterium (2He), and 

after chain reactions involving 3He, 7Be & 7Li produces helium (4He). 

eeHePP ℘++→+ +2  

℘+→+ HePHe 32  

PPHeHeHe ++→+ 433
 

                   OR 

℘+→+ BeHeHe 743
 

eLieBe ℘+→+ − 77
 

HeHeBePLi 4487 +℘→+→+  

One can estimate the suns lifetime by dividing the available mass energy by the 

luminosity, 

t0≈0.1 x 0.007 m0c
2/L0 1010 years where we assumed that only about a fraction or 

0.1 of the total solar mass is transformed because only the interior core of the sun is 

sufficiently hot to sustain nuclear reactions. 

 

An alternative nuclear chair reaction occurring in the sum and stars is the carbon-

nitrogen-oxygen (CNO) cycle. 

℘+→+ NPC 1312
 

eeCN ℘++→ +1313
 

℘+→+ NPC 1413
 

℘+→+ OPN 1514
 

eeNO ℘++→ +1515
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HeCPN 41215 +→+  

The p-p chain produces 98.5% of the solar energy & CNO Cycle produces the 

remainder but the CNO cycle is faster in stars that are more massive than the sun. 

 

Neutrions :- 

 Neutrions interact very little with matter, unlike photons & thus most of the 

electronic neutrions ( e℘ ) emitted by the fusion of hydrogen to helium in the central core 

escape the sun without interactions & very small amount is detected at earth solar 

neutrions have been detected since 1967. But the observed count rate was about a third of 

the theoretically expected value, causing the neutrino problem. The low energy solar 

neutrions undergo a “personality disorder” on their travel to earth and oscillate into other 
atomic flavors of muonic neutrions µ℘ . Heavy-water experiment are somewhat sensitive 

to the muonic and tauonic neutrinos. It was the SNO that measured in 2001 for the first 

time all three lepton flavors and, in this way confirmed the theory of neutrions 

oscillations. 

 

Photosphere :- 

 The photosphere is a thin layer at the solar surface that is observed in white light. 

The irradiance spectrum shows the maximum at visible wavelength which can fitted with 

a black body spectrum with a temp of T≈6400 K at wavelength of λ ≥2000A0. Which is 

the solar surface temp. The photosphere is defined as the range of heights from which 

photons directly escape, which encompasses an optical depth range of 0.1≤T≤3 and 

translates into a height range of h≈300km for the visible wavelength range. 

 

The photosphere magnetic field :- 
 The strongest fields emerge in subject amounts to several kilogauss filed strength 

& fields with strength of several 100 G emerge also all over in active regions of ten in the 

form of a leading sunspot trailed by following group of opposite magnetic polarity. Due 

to the convective motion, small magnetic flux elements that emerge in the centre of 

granulation cells are then swept to the intergranular lanes where unresolved small 

concentrations are found with sizes of less than a few 100 km. The flow velocity due to 

photospheric convection are on the order of ~1 km S-1. In the quite sun, away from active 

regions. 
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Sunspots :- 

 Sunspots are areas with the strongest magnetic fields, therefore a good indicator of 

the solar activity as shown below. The butterfly diagram shows that sunspots appear first 

at higher latitude early in the solar cycle & then equatorward towards the end of the solar 

cycle. Since all solar activity phenomena are controlled by the magnetic field. They have 

similar solar cycle dependence as sunspots, flare rate, active region area, global soft X-ray 

brightness & radio emission. The appearance of dark sunspots lower the total luminosity 

of the sun only by above 0.15% at sunspots maximum. Thus the variation of the sunlight 

has a neglible effect on the earths climate. The variation of the EUV emission, Which 

affects the ionization of the earths ionosphere. 

 

 An individual sunspots consists of a very dark central umbra, surrounded by a 

brighter, radically striated penumbra. The darkness of sunspots is attributed to the 

inhibition of connective transport of heat, emitting only about 20% of the average solar 

heat flux in the umbra & being significantly cooler (~4500K) than the surrounding 

(~6000K). Their diameters ranges from a week to several months. The magnetic field in 

the umbra is mostly vertically oriented but it is strongly inclined over the penumbra, 

nearly horizontally. 

 

 Sunspots are used to trace the surface rotation. The average sidereal differention 

rotation rate is 

 w = 14.522 – 2.89 sin2ødeg/day why is the heliographic latitude. The rotation rate 

of an individual feature. 

 

The Chromospheres and Transition Region :- 

 The chromosphere is the lowest part of the solar atmosphere, extending to an 

average height of ~2000 Km above the photosphere. The chromosphere as a spherical 

layer around the solar surface this ended up with a very in homogenous mixture of cool 

gas & hot plasma, According to hydrostatic standard models assuming local 

thermodynamic equilibrium. The temp reaches first a temp minimum of T = 4300K at a 

height of h≈500 Km above the photosphere & rises then suddenly to ~10000 K in the 

upper chromosphere at h≈2000 Km but the hydrogen density drops by about a factor of 

106 over the same chromosphere height range. 
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 Beyond the solar limb the chromosphere spectrum is characterized dark emission 

lines. These lines appear dark on the disk as a result of photosphere absorption. The 

principle lines of the photospheric spectrum are called the framunhofer lines. 

 

Core :- 
 The core of the sun is extend from the center to about 0.2 to 0.25 solar radial. It 

has a density of upto 150/509/cm3 and a temperature of about 13600000 Kelvin. Through 

most of the suns like energy is produced by nuclear fission through a series of steps called 

the P-P (Proton-Proton) chain. This process converts hydrogen into helium. Less than 2% 

of helium generated in the sun becomes from the CNO cycle. The core is the only 

location in the sun that produces an appreciable amount of heat via-fusion. The rest of the 

star is heated by energy that is transformed outward from the core. All the energy 

produced by fusion on the core must travel through many successive layers to the solar 

photosphere before it escapes into space as sunlight or kinetic energy of particles. 

 

 The Proton-Proton chain occurs around 9.2 x 1037 times each second in the core of 

the sun. It converts about 3.7 x 1038 protons (hydrogen nuclei) to helium nuclei every 

second or about 6.2 x 1011 kg per sec. since fusing hydrogen into helium releases around 

0.7% of the 4.26 million metric tons per sec. 383 yottwatts (3.83 x 1026W) or 9.15 x 1010 

megatons of TNT per sec. 

 

 The rate of nuclear fusion depends strongly on density and temp. So the fusion 

rate in the core is a self-correcting equilibrium a singly higher rate of fusion would cause 

the core to heat up more and expand slightly against the weight of the outer layer 

reducing the fusion rate & correcting the perturbation, & a slightly lower rate wood cause 

the core to cool and shrink slightly, increasing the fusion rate & again reverting it to its 

present level. The high energy protons (gamma rays) released in fusion reaction are 

absorbed in only a few mm of solar plasma & then re-emitted again in random direction 

so it takes a long time for radiation to reach the suns surface. 

 

 After a final drip through the connective outer layer to the transparent surface of 

the photosphere. The photons escapes visible light. Each gamma ray in the suns core is 

converted into several million visible light photons before escaping into space. Neutrons 

are also released by the fusion reaction in the core. But unlike photons they rarely intract 
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with matter so almost all are able to escape the sun immediately. For many years 

measurements of the number of neutrions produced in the sun were lower than theorises 

predicted by a factor of 3. This discrepancy was recently resolved through the neutrino 

oscillations. The sun in fact emits the number of neutrions predicted by theory but 

neutrino defectors were missing 2/3 of them because the neutrions had changed flavour. 

 

Radiative Zone :- 

 From about 0.25 to about 0.7 solar raddi, Solar material is hot and dense enough 

that thermal is sufficient to transfer the intense heat of the core outward. In this zone there 

is no thermal convection. While the material grows cooler as altitude increases (From 

7,000,000K to about 2,000,000K) this temp gradient is less than the value of adiabatic 

lapse rate hence cannot drive convection. Heat is transferred by radiation ions of 

hydrogen and helium emit photons, which travel only a brief distance before being 

reabsorbed by other ions. The density drops a hundred from the bottom to the top of the 

radiative zone. 

 

 Between the radiative zone & the convection zone is a transition layer called the 

techocline. This is a region where the sharp regime change between the uniform rotation 

of the radiative zone and the differential rotation of the convection zone results in a large 

shear a condition where successive horizontal layers slide past one another. The fluid 

motions found in the convection zone above, slowly disappear from the top of this layer 

to its bottom, matching the clam characteristics of the radiative zone on the bottom 

presently, it is hypothesized that a magnetic dynamo within this layer generates the suns 

magnetic field. 

Connective Zone :-  

 In the suns outer layer, from its surface down to approximately 2,00,000 Km 

(0.70% of the solar radius) the solar plasma is not dense enough or hot enough to transfer 

the heat energy of the interior outward via radiation, As a result, thermal convection 

occurs as thermal columns carry hot material to the surface (Photosphere) of the sun. 

Once the material cools off at the surface, it plungs back downward to the base of the 

convection zone to receive more heat from the top of the radiative zone. At the visible 

surface of the sun, the temp has dropped to 5700 K and the density to only 0.29/m3. 
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 The thermal columns in the convection zone from an imprint on the surface of the 

sun, in the from of the solar granulation and super granulation. The turbulent convection 

of this outer part of the solar interior gives rise to a small scale dynamo that produces 

magnetic north & south poles all over the surface of the sun. The suns thermal columns 

are benard cells & therefore tend to be hexagonal prisms. 

 

Sunspot and the sunspot cycle :- 

 When observing the sun with appropriate filtration. The most immediately visible 

features are usually it’s sunspots which are defined surface areas that appear darker them 

their surroundings because of lower temperatures sunspots are regions of intense 

magnetic activity where convection is inhibited by strong magnetic fields reducing energy 

transport from the hot interior to the surface. The magnetic field gives rise to strong 

heating in the corona, forming active regions that are the sources of intense solar flares & 

coronal mass ejections. The largest sunspots can be tens of thousands of kilometers 

across. 

 

 The number of sunspots visible on the sun is not constant, but varies over an 11 

years cycles known as solar cycle. At a typical solar minimum few sunspots are visible, 

and occasionally none at all can be seen. Those that do appear are at high solar latitudes, 

As the sunspots cycle progresses, the number of sunspots increases & they move closer to 

the equator of the sun. Sunspots usually exists as pairs with opposite magnetic polarity. 

The magnetic polarity of the leading sunspot alternates every solar cycle, so that it will be 

a north magnetic pole in one solar cycle & a south magnetic pole in the next. 

 The solar cycle has a great influence on space weather & is a significant influence 

on the earths climate since luminosity has a direct relationship with magnetic activity. 

Solar activity minimum tend to be correlated with colder temps & longer than average 

solar cycles tend to be co-related with hotter temp. In the 17th century, the solar cycle 

appears to have stopped entirely for several decades. Very few sunspots were observed 

during this period. During this era, which is known as Maunder minimum or little Ice age. 

 

The Corona :- 

 The solar corona is divided into three zones which vary their size during solar 

cycle. 

1. Active regions   2. Quiet sun regions    3. Coronal holes. 
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1. Active regions :- 

 Active regions are located in areas of strong magnetic field concentration visible 

as sunspots groups exhibiting a fragmental trailing group of opposite polarity. Because of 

this polarity active reasons are made up of closed magnetic field lines. Due to the 

permanent magnetic activity. 

 

2. Quiet sun regions :-     

The remaining areas outside the active regions were dubbed quit sun regions. 

Many dynamic process have been discovered all over the solar surface so that the quiet 

sun is considered to be misnomer. Dynamic process in the quiet sun range from small 

scale phenomena such as network heating events, Nano flares explosive events, bright 

points & soft x-ray jets to large scale structures such as coronal holes. 

 

3. Coronal holes :- 
 The northern & southern polar zones of the solar globe have generally been found 

to be darker than the equatorial zones during solar eclipse. These dubbed those zones as 

coronal holes. These zones are dominated by open magnetic filed lines. Which act as 

efficient conditions for flushing heated plasma from corona into the solar wind, whenever 

they are fed by chromospheric up flows at their foot points. Because of this transport 

mechanism, coronal holes are empty of plasma most of the time and thus appear much 

darker than the quiet sun, where heated plasma flowing upward from chromosphere 

remains trapped, until it cools down & precipitates back to the chromosphere. A coronal 

hole is visible, where the field structures points radially away from the sun & show a 

cools temperature than the surrounding quiet regions. 

 

Hydrostatic of coronal loops :- 
 Coronal loops are curvilinear structure aligned with magnetic field. The cross 

section of a loop is essentially defined by the spatial extents of the heating source because 

the heated plasma distributes along the coronal magnetic field lines without cross fields 

diffusion. Since the thermal pressure is much less than the magnetic pressure in the solar 

corona. The solar corona consists of many thermally isolated loops. Where each one has 

its own gravitational stratification depending on its plasma structure. 
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Dynamics of solar corona :- 

 The sun appears lifeless & unchanging to our eyes, except for monotonic rotation 

that we can trace from the sunspots motions. There are actually numerous vibrant 

dynamics plasma process continuously happening in the solar corona which can be 

detected mainly in the EUV & soft x-rays. However it is not easy to measure and track 

these flows with our remote sensing methods like the apparently motionless rivers seen 

from an airplane. For slow flow speeds, the so called laminar flows most of the flows in 

coronal loops seem to be subsonic (like a laminar flows). Occasionally we observe 

turbulent flows especially when cool and hot plasma becomes mixed by turbulence & 

thus yields contract by emission & absorptions in a particular temperature filter. 

 

Energetic Particles :- 

 A proton moving with a speed of 440 km/s has an energy of ~1 KeV. Thus by 

most measures, solar wind ions are low energy particles. The heliosphere is nevertheless 

filled with a number of energetic particles of varying intensities with energies ranging 

from ~1 to 108 KeV per nucleon. These populations include galactic cosmic rays 

anomalous cosmic rays & energetic particles associated with C.I.R., CME’s solar flares & 

the planetary bow shocks. All but the galactic cosmic rays are energized within 

heliosphere. 

 Shocks are particularly effective particle accelerators & all but one of the 

preceding populations have shock origins. The effectiveness of the acceleration process 

depends upon factors such as shock, speed and strength, the angle between the magnetic 

field and the shock, normal time of field line connection to the shock, & the local 

reservoir of particles available for acceleration. 

  Anomalous cosmic rays have energies that lower than the galactic cosmic rays are 

predominately ionized H, He, N, O and Ne & like galactic cosmic rays have an intensity 

that varies slowly with time. They are associated with neutral particles from the local 

interstellar cloud that penetrate deep into the heliosphere. As the neutrals approach the 

sun. They are ionized by solar extreme UV radiation. Electron impactor charge exchange 

with solar wind protons are then picked up by the solar wind magnetic field and are swept 

in to the outer reaches of the heliosphere by the solar wind flow. The pickup ions are 

accelerated to high energies. After acceleration the energized particles diffuse back into 

the interior of the heliosphere as anomalous cosmic rays. 
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   Energetic ion population in the heliosphere, that associated directly with solar 

flares appears to be the only population flare events are usually impulsive and short lived 

(Hrs) are over abundant in 3He appear to originate low in the solar atmosphere, occur at 

rate of ~1000 event/ year near solar activity maximum generally occur in association with 

impulsive energetic solar electron burst. The latter have energies ranging upto several 

hundred KeV. The solar electron bursts originate at a variety of latitudes in the solar 

atmosphere & can be triggered more than one process. 

 

Solar interior :-  

 The structure of the solar interior is based on theoretical models that are 

constrained- 

1. By global quantities i.e. age, radious luminosity, total energy output. 

2. By the measurement of global oscillation. 

3. By the neutrino flux, which now constrains for the first time elemental 

abundances in the solar interior. 

 

 

 

Thermonuclear energy source :- 

 The source of solar energy was understood in 1920. While identified the relevant 

nuclear chain reactions that generate solar energy. The main nuclear reaction is the 

transformation of hydrogen into helium, where 0.7% of the mass is converted into 

radiation (according to Einsteins energy equivalence E = mc2). The so called P – P chain, 

which starts with the fusion of two protons into a nucleus of deuterium (2He) & after 

chain reactions involving 3He, 7Be & 7Li produces helium (4He). 

 eeHePP ℘++→+ +2
 

 ℘+→+ HepHe 32
 

 ℘++→+ PHeHeHe 433
 

Or 

 ℘+→+ BeHeHe 743
 

 eLieBe ℘+→+ − 77
 

 HeHeBePLi 4487 +℘→+→+  
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 One can estimate the suns lifetime by dividing the available mass energy by the 

luminosity. 

 t0≈0.1 x 0.007 moc2/L0≈1010 yrs. 

 

 We assumed that only about a fraction of 0.1 of the total solar mass is transformed 

because only the innermost core of the sun is sufficiently hot to sustain nuclear reactions. 

 An alternative nuclear chain reaction occurring in the sun & starts is the carbon 

nitrogen – oxygen (CNO) cycle. 

 ℘+→+ NPC 1312
 

 eeCN ℘+→ +1313
 

 ℘+→+ NPC 1413
 

 ℘+→+ OPN 1514
 

 eeNO ℘++→ +1515
 

 eHCPN 41215 +→+  

 The P – P chain produces 98.5% of the solar energy & CNO cycle produces the 

remainder, but the CNO cycle is faster in stars that are more massive than the sun. 

 

Neutrinos :- 

 Neutrinos intract very little with matter unlike protons, & thus most of the 

electronic neutrinos ( e℘ ), emitted by the fusion of hydrogen to helium in the central core, 

escape the sun without interactions & a very small amount is detected at earth, solar 

neutrions have been detected since 1967, but the observed count rate was about a third of 

the theoretically expected value. 

 

1. Solar Flares :- 
 The solar corona has dynamic boundary conditions.  

1. The solar dynamo in the interior of the sun constantly generates new magnetic 

flux from the bottom of the convection zone which rises by buoyancy & emerges 

through the photosphere into the corona. 

2. The Differential rotation as well as connective motion at the solar surface 

continuously wrap the coronal field. 

3. The connectively to the interplanetary field has constantly to break upto avoid 

excessive magnetic stress. 
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These three dynamic boundary conditions are essential reasons why the coronal 

magnetic field is constantly stressed & has to adjust by restructuring the large scale 

magnetic field by topological changes called magnetic reconnection processes of course 

such magnetic restricting process occur whenever magnetic stress build up. Topological 

changes the form of magnetic reconnection always liberates tree non potential energy. 

Which is converted into heating of plasma acceleration of particles & kinematic motion 

of coronal plasma. Magnetic reconnection processes can occur in slowly changing quasi 

steady way which may contribute to coronal heating. 
 

2. C.M.E :- 

 Coronal mass ejections (CME’s) are a key feature of coronal & interplanetary (IP) 

dynamics. Major CME’s injects large amount of mass & magnetic fields into the 

heliosphere & when aimed earthward can cause major geomagnetic stroms & drive IP 

shocks, a Key source of solar energetic particles. 

Coronal Mass Ejections :- 

 Coronal mass ejections inject large amounts of mass & magnetic fields into the 

heliosphere. When CME’s arrives at earth can cause major geomagnetic storms & drive 

IP shocks, It is a source of solar energetic particles. 

 

 Coronal mass ejection inject large plasma structure. The solar wind carries out 

flows amounts to ~2 x 10-10 (gm/cm2s) in coronal holes and to ≤4 x 10-11 (gm/m2s) 

inactive regions. The phenomenon of CME’s occurs with frequency of about one event 

per day carrying a mass ≈1014 – 1016gm. The transverse size of CME’s can cover a 

fraction upto more than a solar radius & the ejection speed is in the range of ≈102 – 103 

km/s. 

 

 A CME structure have geomagnetic shape like a bubble . A CME associated with 

a release of magnetic energy in the solar corona. If CME travels towards the earth which 

is mostly the case when launched the western solar hemisphere due to the curvature of the 

parker spiral interplanetary magnetic field such as earth directed event can result the 

earths magnetosphere & generate significant geomagnetic storms, obviously such 

geomagnetic storms can cause descriptions or global communication and navigation 

networks. 
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 Coronal mass ejections (CME’s) are eruptions into interplanetary space of as 

much as a few billion tons of plasma & embedded magnet fields from the suns corona. In 

contrast to the steady – state solar wind CME’s originate in the regions where to magnetic 

field is closed & result from the catastrophic disruptions of large scale coronal magnetic 

structures such as coronal streamers. The exact process involved in release of CME’s are 

not known CME’s can occur at any time during the solar cycle but their occurrence rate 

increases with increasing solar activity. CME’s are propelled outward at speeds ranging 

from <50 to ~2000 km/s. Fast CME’s those traveling faster than ambient solar wind are 

responsible for triggering large geomagnetic storms. When they encounter the earths 

magnetosphere. The majority of large & major geomagnetic storms are generated by 

encounter with both the interplanetary shock and the CME that drives it. The 

geoeffectiveness of CME’s i.e. their ability to disturb the earths magnetosphere is a 

function of their speed. The strength of there magnetic field & the presence of a strong 

southward magnetic field component.  

  

3. Solar Wind :- 

 The solar wind is a plasma, that is ionized gas. That permeates interplanetary 

space. It exists as a consequence of the supersonic expansion of the suns, outer hot 

atmosphere, the solar corona. The solar wind consists of primarily of electrons and 

photons, but alpha particles and many outer ionic species are also present at low 

abundance levels. At the orbit of earth I A0 from sun. The typical solar wind densities, 

flow speeds & temperature are on the order of 8 photons per cm3 440 km/s & 1.2 x 105 K 

respectively, However the solar wind is highly variable in both space of time. A weak 

magnetic field embedded within the solar wing plasma is effective both in excluding 

some low energy cosmic rays from the solar system and in channeling energetic particles 

from the sun into the heliosphere. The solar wind plays an essential role in shipping & 

stimulating planetary magnetosphere & the ionic trails of the comets. The solar corona 

and accelerate the solar wind. Parker assumed that the corona is heated to a very high 

temperature but he did not explain how the heating was accomplished. Moreover it is 

known that electron heat conduction is sufficient to power the coronal expansion. Present 

models of heating the corona and accelerating the solar wind general fall into two classes. 

1) Heating & acceleration by waves generated by convective motion below the 

photosphere. 
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2) Bulk acceleration and heating associated with transient events in the solar 

atmosphere such a magnetic reconnection. 

 

Ion content in solar wind :- 

 The solar wind consists of protons (H2) electrons & alpha particles (Doubly 

ionized He). It also contains traces of ions of a number of heavier elements summed over 

all ionization states. After H2 & He the most abundant elements are carbon (C) & oxygen 

(O2). The ionized states of all solar wind ions are frozen in close to the sun because the 

characteristics times for ionization and recombination are long compaired to the solar 

wind expansion time. Commonly observed ionization states include He2+, C5+, C6+, O6+ to 

O8+, Si7+ to Si10+ & Fe8+ to Fe14+. 

 Ionization temperature in low speed wind are typically in the range 1.4 to 1.6 x 

106 K where as ionization state temperature in high speed wind are typically in the range 

1.0 to 1.2 x 106 K. Unusual ionization states such as F+16 & He+1. Which are not common 

in the normal solar wind. 

 

 The relative abundance values are as shown below. Abundance very considerably 

with time. Such variation have been studied for He2+ / H+ ratio. 

 

Element Abundance relative to oxygen 

H 1900 ± 400 

He 75 ± 20 

C 0.67 ± 0.10 

N 0.15 ± 0.06 

O 1.00 

Ne 0.17 ± 0.02 

Mg 0.15 ± 0.02 

Si 0.19 ± 0.04 

Ar 0.004 ± 0.0010 

Fe 0.19 + 0.10 – 0.07 

 

 

 
Signature of Principal Investigator     Registrar / Principal 
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ANNEXURE – IV  
 

UNIVERSITY GRANTS COMMISSION 
BAHADUR SHAH ZAFAR MARG  

NEW DELHI- 110 002 
 
 

UTILIZATION CERTIFICATE  
 
 
 Certified that the grant Rs. 75,000/- (Seventy Five Thousand Only) for first 

year received from the University Grants Commission under the scheme of support 

for Minor Research Project entitled “Study of Solar Energy Particles” vide letter 

No.F.47-700/08 (WRO) Dated 6 March 2009 has been fully utilized for the 

purpose for which it was sanctioned and in accordance with the terms and 

conditions laid down by the University Grant Commission. 

 

 

 

 

 

 

   Signature of the           Registrar / Principal    Statutory Auditor 

Principal Investigator 
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ANNEXURE – V 
 

UNIVERSITY GRANTS COMMISSION 
BAHADUR SHAH ZAFAR MARG  

NEW DELHI- 110 002 
 

Statement of Expenditure in Respect of Minor Research Project 
 
1. Name of Principal Investigator :  Mr. Mohite Babasaheb Mahadev 

2. Dept. of College   : Dept. of Physics,  

Ajara Mahavidyalaya, Ajara 

3. UGC Approval No. & Date  : F.47-700/08 (WRO) 

       Dated : 6 Mar, 2009 

4. Title of the Research Project  : Study of Solar Energy Particles 

5. Effective date of starting the project : 03-04-2009 

6. (a) Period of Expenditure   :  From : 03-04-2009 to 02-04-2010 

 (b) Details of Expenditure  : ____________________________ 

 

Sr. No. Item 
Amount 

Approved Rs. 
Expenditure 
Incurred Rs. 

i Books & Journals 10,000.00 10,289.00 

ii 
Equipment  
(Computer with Printer & Software) 

40,000.00 40,800.00 

iii Contingency and Special Needs 10,000.00 9,700.00 

iv 
Travel / Field Work   
(Give details in the Proforma at 
ANNEXURE-VII) 

15,000.00 15,013.00 

v Chemicals 0.00 0.00 
vi Others 0.00 0.00 
 Total ----���� 75,000.00 75,802.00 
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SUMMARY OF THE EXPENDITURE 
 
A) Books and Journals 
 
Sr. 
No. 

Name of the Book Seller 
Bill 
No. 

Date Expenditure 

1 Vidya Book Stall 60 4-5-2009 10289.00 
   Total ------���� 10289.00 

 
B) Equipment 
 
Sr. 
No. 

Name of the Equipment 
Bill 
No. 

Date Expenditure 

1 Statistical Analysis Software 235 12-6-2009 9800.00 
2 HP Printer (Print / Scan / Copy) 278 12-6-2009 5500.00 
3 Computer with Printer & Software 279 12-6-2009 25500.00 
   Total ------���� 40800.00 

 
C) Contingency 
 
Sr. 
No. 

Name of the  
Book Stall / Xerox Center 

Bill 
No. 

Date Expenditure 

1 
Shree Ganesh Book Stall & Stationary 
Stores, Ajara 

040 13-6-2009 2000.00 

2 
Ganga Xerox & Computer Center, 
Ajara 

152 5-8-2009 800.00 

3 
Ganga Xerox & Computer Center, 
Ajara 

151 30-9-2009 3000.00 

4 Gajanan D.T.P. & Xerox Center 166 25-3-2010 900.00 

5 
Ganga Xerox & Computer Center, 
Ajara 

153 31-3-2010 3000.00 

   Total ------���� 9700.00 
     

 
D) Travel / Field Work  
 
Sr. 
No. 

UGC Format 
Bill 
No. 

Date Expenditure 

1 As per Annexure - VI --- ---- 15013.00 
   Total ------���� 15013.00 

 
 
 
 
 

Signature of Principal Investigator 
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ANNEXURE – VI 
 

STATEMENT OF EXPENDITURE INCURRED ON FIELD WORK 
 
Name of the Principal Investigator: Mr. Mohite Babasaheb Mahadev  
 

Sr. 
No. 

Name of the Place 
visited 

Duration of the Visit 
Mode of Journey 

Expenditure 
Incurred 

(Rs.) From To 

1 Kolhapur Ajara Kolhapur 
Own Motor Cycle 
MH-09 R-5113 

365.00 

2 Kolhapur Ajara Kolhapur -do- 365.00 
3 Kolhapur Ajara Kolhapur -do- 365.00 
4 Pune Ajara Pune S.T. 2595.00 
5 Mumbai Ajara Mumbai -do- 3723.00 
6 Mumbai Ajara Mumbai -do- 3220.00 

7 Kolhapur Ajara Kolhapur 
Own Motor Cycle 
MH-09 R-5113 

365.00 

8 Kolhapur Ajara Kolhapur -do- 365.00 
9 Kolhapur Ajara Kolhapur -do- 365.00 
10 Kolhapur Ajara Kolhapur -do- 365.00 
11 Kolhapur Ajara Kolhapur -do- 365.00 
12 Kolhapur Ajara Kolhapur -do- 365.00 
13 Kolhapur Ajara Kolhapur -do- 365.00 
14 Kolhapur Ajara Kolhapur -do- 365.00 
15 Kolhapur Ajara Kolhapur -do- 365.00 
16 Kolhapur Ajara Kolhapur -do- 365.00 
17 Kolhapur Ajara Kolhapur -do- 365.00 
18 Kolhapur Ajara Kolhapur -do- 365.00 
    Total 15013.00 

 
Certified that the above expenditure is in accordance with the UGC norms for Minor 
Research Projects.  
 
 
 
 
 
 
 
Signature of Principal Investigator      Registrar / Principal 
     
 


