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Abstract 

With varied impediment statures, the energy spectra of two electrons in low lying 

invigorated states in an indirect quantum spot are analyzed. The screened electron-

electron composed exertion is treated with a dielectric work, and the affiliation energy 

for various spot not entirely set in stone. The two-electron issue is similarly tended to as 

a colossal one-body issue. It is seen that as (I) affiliation impacts are fundamental for 

more unassuming spots (ii) spatial ward screening limit doesn't cause clear changes in 

restricting energies (iii) the impacts of obstruction stature are calculable on 

imprisonment but have no effect on electron relationship energy, and (iv) the impact of 

restricting energy for more modest spots is generous with the incorporation of the 

relationship impact more than treated as one body issue. 

Introduction 

In recent years, the study of semiconductor quantum specks (QDs) and nano-jewels has 

provoked a ton of curiosity from both a test and a speculative stance. The starting points 

of interest can be found in the size of quantization in solids, as well as in those articles. 

An ideal QD's electron range has various particular levels. Subsequently, semiconductor 

quantum spots assume a significant part in the utilization of semiconductor optical and 

transport capacities. The relationship between the electrons is exhibited to be clear in 

these semi no layered structures in which the carrier development is bound to a limited 

region of a couple of nanometers in estimation. Barely any electron quantum bits have as 

of late been the focal point of expanded concentrate on endeavors. The trading of 

electron-electron participation assumes a significant part in two electrons in a quantum 

spot, consequently it is very exciting. Different material science of two electrons in 
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semiconductor quantum dots has been studied extensively in recent years. Franceschetti 

and Zunger used a pseudo-likely formalism to investigate the great majority of the 

counts, which use unlimited border models with one or the other square well likely 

incarceration or explanatory repression specks. Field-tunable rich stages have been 

discovered in barely any electron quantum speck frameworks using transport and optical 

spectroscopy. It is thus necessary to determine the low lying states in the presence of 

constraint and electron-electron interaction. The common Coulomb term and turn portion 

are included in the electron-electron connection impacts. A GaAs quantum spot 

implanted on a Ga1-xAlxAs grid with limited boundaries is considered in this section. 

When two electrons are introduced into the dab, the total energy of the structure is 

evaluated in a variable manner, predicting round well potential for constraint for various 

obstacle heights. Richardson and Vinsome's dielectric screening capacity is used to treat 

the screened electron-electron collaboration. With the Hamiltonian, the two-electron 

issue is likewise treated as a substantial one-body issue. 

THEORY AND CALCULATIONS 

SINGLE ELECTRON IN A SPHERICAL QUANTUM DOT 

This chapter considers two interacting electrons of effective mass m* (0.067mo for 

GaAs). The Hamiltonian, which is given by, describes the system. 

 

g Qc is the c where V (r) D is the hindrance tallness given by V (r) Q E (x). D conduction 

band off-put down limit, which is taken to be 0.658 and the band opening difference 

among GaAs and Ga1-xAlxAs is given by 
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The units of length and energy used all through the flow paper are the is the  where o  

o  m*e/2  and * 4 2 2 Ry   effective Bohr range 2 2 R*/m * e o static dielectric 

steady of GaAs. The eigen capacities with respect to the three most diminished lying 

states inside the spot are given by 

 

 

 

1 are1 and where N1, N2, N3, N4, N5 and N6 are normalization constants given by 

 

Matching the wave capacities and their subsidiaries at the limit r = R, the energy eigen 

not entirely set in stone by forcing the limit conditions, 
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are obtained. And 

 

Settling these supernatural conditions, the bound molecule energies, n   ( 1,2,3,......, 

0,1) ( ) E n l are acquired. Comparative conditions might be gotten for =2, 3… . The 

repression energies of the initial three states other energized states, are determined. 

 

TWO ELECTRONS IN A SPHERICAL QUANTUM DOT 

The Hamiltonian for this system is given by 

 

Where, V (r) D is communicated as above. The resulting term is the Coulomb 

correspondence energy which is settled mathematically here. Considering s-states and p-

imparts, the trio state energies are obtained s as  s  p and ( , ), 1 3 1 2 r  s  s ( , ), 1 1 

1 2 r  s using as far as possible ( , ), 1 1 1 2 r conveyed as of now. The electron-

electron alliance is solidified through a dielectric work which was worked out by 

Richardson and Vinsome [18]. This breaking point is given by 
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Where, a1, a2, a3, b1, and b2 are constants and their qualities are a1= 0.07634, a2= 

0.87244, a3= 0.051, b1= 1.6977 and b2= 0.3435 only. It is seen that a1+ a2+ a3 = 1 and 

a1 = 1 0 are the binding values.   

The binding possible energies of two associating electrons are settled utilizing the 

Hamiltonian (Eq. moreover, as far as possible Eqs. 2 cheerful momentum  (2.5) for 

various conditions of s and p balance. The locale of Eq. doesn't contribute by virtue of 

the neat part. From here onward it follows that the crucial organization part that 

contributes is 2s state which is the third p  s  s ( , ), 1 1 1 2 r  s excited state after 

1s,1p and 1d. The wave capacities ( , ), 1 1 1 2 r s are utilized to figure out the restricted 

energies considering the  s and ( , ), 1 3 1 2 r second arrangement of the supernatural 

Eq.(2.8). Utilizing Eq. the no endlessly communicating two electron framework are 

gotten mathematically and the outcomes are acquired. 

RESULTS AND DISCUSSION 

The mathematical calculation is done for one of the most widely recognized 

semiconducting semiconductors, GaAs, for instance, with as far as possible = 13.13 and 

m*=0.067m0, where m0 is the single electron revealed mass given in the going with 

chart. VD = 36.96 * Ry for x = 0.2 and 77.29 * Ry for x = 0.4 for x = 0.2 and 0.4, 

individually, with * Ry = 5.28 meV and R* = 103.7. 

The bit range for two distinct core interests is shown in Fig. as a collection of bound 

energies of the first three states. It is discovered that when the touch size increases, the 

elelectron's detainment energy decreases for each of the three states, as expected. For all 

bit radii, bound electron energies are consistently higher as concentration increases. For 

the example of 1s and 2s states, all of the states are spelled out for all spot sizes, however 

unbound states exist for 1d - state for bit sizes under 30, because the limit height itself is 

36.96 * Ry for x = 0.2 and 77.29 * Ry for x = 0.4 separately. In the case of quantum 

wells, when there is a predetermined state for each well size, the outcomes are different. 

The qualification at some point between one and two electron bits is regarded as 50 meV 

for a spot size of 40, which is in satisfactory parallel with Ref.9. Cantele et al. obtained a 
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40 meV assessment for a 12nm CdSe roundabout quantum spot, while they saw 50.34 for 

a 100 touch. 

REFERENCES 

1. D.Bimberg, Semicond.33, 951 (1999) 

2. T.Chakraborthy, Quantum dots, North Holland, Amsterdam, 1999 

3. S.M.Reimann, M.Manninen, Rev.Modern.Phys.74, 1283 (2002) 

4. Angboo Fang, Xuguang Chi and Ping Sheng, Sol.Stat.Commun.142, 551 

(2007) 

5. Wenfang Xie, Sol.Stat.Commun.127, 401 (2003) 

6. A.Alavi, J.Chem.Phys.113, 7735 (2000) 

7. B.Szafran, J.Adamowski, S.Bednarek, Physica E, 5, 185 (2000) 

8. S.Bednarek, B.Szafran, J.Adamowski, Phys.Rev.B 59, 13036 (1999) 

9. A.Sivakami and K.Navaneethakrishnan, Physica E 40,649 (2008) 

10. G.W.Bryant, Phys.Rev.Lett.59, 1140 (1987) 

11. L.E.Brus, J.Chem.Phys.80, 4403(1984) 

12. G.Cantele, D.Ninno, G.Iadonisi, Phys.Rev.B 64, 125325 (2001) 

13. B.Szafran, J.Adamowski, S.Bednarek, Physica E, 4, 1 (1999) 

14. J.L.Zhu, et al., Phys.Rev.B 55, 15819 (1997) 

15. G.Bester and A.Zunger, Phys.Rev.B 62, 2614 (2000) 

16. G.Parascandolo, et al., Phys.Rev.B 72, 195307 (2005) 

17. A.Franceschetti, A.Zunger, Phys.Rev.B 68, 24518 (2003) 



International Journal of Psychosocial Rehabilitation, Vol. 25, Issue 03, 2021 

ISSN: 1475-7192 

 

 
 

1293 
 

18. Richardson and Vinsome, Phys.Lett.A 36, 3 (1971) 

19. V.V.Mitin, V.A.Kochelap, M.A.Stroscio, Micro Electronics and optoelectronics, 

Cambridge University Press, Cambridge, (1999) 

 

 


