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PH PHYSICS  

Σεχτιον 1:  Ματηεmατιχαλ Πηψσιχσ  

Line ar ve c to r spac e : basis, o rtho g o nality and c o mple te ne ss; matric e s; ve c to r 

c alc ulus; line ar diffe re ntia l e quatio ns; e le me nts o f c o mple x analysis: Cauc hy-

Rie mann c o nditio ns, Cauc hy’ s the o re ms, singularitie s, re sidue  the o re m and 

applic a tio ns; Laplac e  transfo rms, Fo urie r analysis; e le me ntary ide as abo ut te nso rs: 

c o variant and c o ntravariant te nso r, Le vi-Civita  and Christo ffe l symbo ls. 

Σεχτιον 2:  Χλασσιχαλ Μεχηανιχσ 

 D’ Ale mbe rt’ s princ iple , c yc lic  c o o rdinate s, varia tio nal princ iple , Lag range ’ s 

e quatio n o f mo tio n, c e ntra l fo rc e  and sc a tte ring  pro ble ms, rig id  bo dy mo tio n; 

small o sc illa tio ns, Hamilto n’ s fo rmalisms;  Po isso n brac ke t; spe c ia l the o ry o f 

re lativity: Lo re ntz transfo rmatio ns, re lativistic  kine matic s, mass−e ne rgy e quivale nc e . 

Σεχτιον 3: Ελεχτροmαγνετιχ Τηεορψ  

So lutio ns o f e le c tro sta tic  and magne to sta tic  pro ble ms inc luding  bo undary value  

pro ble ms; die le c tric s and c o nduc to rs;  Maxwe ll’ s  e quatio ns;  sc a lar  and  ve c to r  

po te ntia ls;  Co ulo mb  and Lo re ntz gauge s; Ele c tro magne tic  wave s and the ir 

re fle c tio n, re frac tio n, inte rfe re nc e , d iffrac tio n and po lariza tio n; Po ynting  ve c to r, 

Po ynting  the o re m, e ne rgy and mo me ntum o f e le c tro mag ne tic  wave s; radia tio n 

fro m a  mo ving  c harge . 

Σεχτιον 4: Θυαντυm Μεχηανιχσ   

Po stula te s o f quantum me c hanic s; unc e rta inty princ iple ; Sc hro dinge r e quatio n; 

o ne -, two - and thre e -dime nsio nal po te ntial pro ble ms; partic le  in a  bo x, transmissio n 

thro ugh  o ne  dime nsio nal po te ntia l barrie rs, harmo nic  o sc illato r, hydro ge n a to m; 

line ar ve c to rs and  o pe rato rs in Hilbe rt spac e ; angular mo me ntum and spin; 

additio n o f angular mo me nta ; time  inde pe nde nt pe rturbatio n the o ry; e le me ntary 

sc a tte ring  the o ry. 

Σεχτιον 5: Τηερmοδψναmιχσ ανδ Στατιστιχαλ Πηψσιχσ 

Laws o f the rmo dynamic s; mac ro sta te s and mic ro sta te s; phase  spac e ;  e nse mble s; 

partitio n func tio n, fre e  e ne rgy, c a lc ulatio n o f the rmo dynamic  quantitie s; c lassic al 

and quantum sta tistic s; de ge ne rate  Fe rmi gas; b lac k bo dy radia tio n and Planc k’ s 

distributio n law; Bo se −Einste in c o nde nsatio n; first and se c o nd o rde r phase  

transitio ns, phase equilibria, c ritic a l po int. 

Σεχτιον 6: Ατοmιχ ανδ Μολεχυλαρ Πηψσιχσ  

Spe c tra  o f o ne − and  many−e le c tro n a to ms; LS and jj c o upling ; hype rfine  struc ture ; 

Ze e man and Stark e ffe c ts; e le c tric  dipo le  transitio ns and se le c tio n rule s;  ro ta tio nal 

and vibratio nal spe c tra  o f d ia to mic  mo le c ule s; e le c tro nic  transitio n in dia to mic  

mo le c ule s, Franc k−Co ndo n princ iple ; Raman e ffe c t; NMR, ESR, X-ray spe c tra ; 

lase rs: Einste in c o e ffic ie nts, po pulatio n inve rsio n, two  and thre e  le ve l syste ms. 

Σεχτιον 7: Σολιδ Στατε Πηψσιχσ &  Ελεχτρονιχσ  

Ele me nts o f c rysta llo graphy; diffrac tio n me tho ds fo r struc ture  de te rminatio n; 

bo nding  in so lids;  la ttic e  vibratio ns and the rmal pro pe rtie s o f so lids; fre e  e le c tro n 

the o ry; band the o ry o f so lids: ne arly fre e  e le c tro n and tight b inding  mo de ls; me tals,   

se mic o nduc to rs  and insulato rs;  c o nduc tivity, mo bility and e ffe c tive  mass; o p tic a l,   
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die le c tric  and magne tic  pro pe rtie s o f so lids; e le me nts o f supe rc o nduc tivity: Type -I 

and Type  II supe rc o nduc to rs, Me issne r e ffe c t, Lo ndo n e quatio n. 

Se mic o nduc to r de vic e s: d io de s, Bipo lar Junc tio n Transisto rs, Fie ld  Effe c t Transisto rs; 

o pe ratio nal amplifie rs:  ne gative  fe e dbac k c irc uits, ac tive  filte rs and o sc illato rs; 

re gulate d po we r supplie s; basic  dig ita l lo g ic  c irc uits, se que ntia l c irc uits, flip −flo ps, 

c o unte rs, re g iste rs, A/ D and D/ A c o nve rsio n. 

Σεχτιον 8:  Νυχλεαρ ανδ Παρτιχλε Πηψσιχσ  

Nuc le ar radii and c harge  d istributio ns, nuc le ar b inding  e ne rgy, Ele c tric  and 

magne tic  mo me nts; nuc le ar mo de ls, liquid d ro p mo de l: se mi−e mpiric al mass 

fo rmula , Fe rmi gas mo de l o f nuc le us, nuc le ar she ll mo de l; nuc le ar fo rc e  and two  

nuc le o n pro ble m; alpha de c ay, be ta −de c ay, e le c tro magne tic  transitio ns in nuc le i; 

Ruthe rfo rd  sc atte ring , nuc le ar re ac tio ns, c o nse rvatio n laws; fissio n and fusio n; 

partic le  ac c e le rato rs and de te c to rs; e le me ntary partic le s, pho to ns, baryo ns, 

me so ns and le pto ns; quark mo de l. 

 

  


