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KtreLorct pr,p).ia, olpr.er.cioerg xul xtvlrci

@6pa 1o Bcx0uoN agoq iyet pu(u rn, xar ppLoxercxL oe 0d}.crooo,, ri o;o[a tou qoxei clvroo'r; - A2 xat pira Duveprr;
\ +f ': --46, ctvc!).oy1 Ue rlv tu10t4ta.;rou cxvtrri0erqr or7]v xLvrprl. To parluoN&,goqieNwaer vu Bu0i(etcrr q;r6

tr;v e;rtqcivetcx rrl< 0cl.\uoocrg, z = 0, lopiq vcr 6yet crpyrxrl -ray0t4ta. H ;riv4o4 $cr eivcrL llovr,,DLcioratt Natci :ov
d€ovcx r,o)\,) z) o o;to(og iTtr gopa;Tpoq ro pu06. (u) Na yp<!(,,ete rrlv e[io.too1 xivr1o1e. (g) N" u;ro).oy{oete triv
tuy0rlta tou pa0uoNdgouq avcl icloa y,povtxl otryprll. (y) N" u;ro).oyioere rri 06o1 rou pa0uoxdcpouq.

@6poc 2o xc,-r1-ruti8ro 5-ri(uq m xLveircxL oe Duva;rLNr1 ev6pyetcx rurrou Higgs:

U( r )  :  Ara  -  m2r2 ,

6;rou tcr A xx m eivat 0erLx6q o'ru0epd;. (a) Ncx;rcrpuo'ru0ei TpctgLxcl.4 DuvapiLxr; evdplercr lr(r). Ncx;rpoo.Duopr-
oto0v ta olpreiu rop4q pe rov opL(6vtro ci€ovq xdt rcx axp6rcxta. Ti ei8ou< roopponicr dloupre oro xd0e cxxp6tarol
(6pra Nivlor;G, [-rdytoto tle tul0rqroq, 0doq 6nou l taX0trlta yiveraL gdyror4). (p) 'Eoro 6tr ro o.cl6ruri8Lo acprl-
. , ^ -^ , ,  ^ - *  "q :^*  

3 r lvercrr. orl'l Ueorl ;7f Xc'lPi< ctplLxtl tultJtrlta. Ncr ;repLypdQere trlv N[v1cr1 nou 0a e;iuNo)rou.r9r;oeL (6ptc xivr;or1c,

6rdyroto 11< tcx10t1tcxq,06o'1 6nou q taX0trlrcx yivetar pr6yLorl). (v) Au u;ro06oou5-re 6l 11 tcx).drvtrocrrl or4v
epcbtlol (p) eivcxL Frxp4, va u;rotroyloere ;TpooeyyrotrNci tr1 o.'-;1v6t4td r4c.

@6poc 3o Kux)rLx6q Sioxoq cxNtivcxq B 6Xer i,vaxvx)r*6xev6 oro N6vrpo tou aNtivcxq f Au M e(vat I {-r<i(cx
rou Dcrxtu),.lou ;rou ;rpox0;rtet: (a) T;to),oy[o'te 11 pon4 eDpdveLd,q tou. (p) Oeorplo-ce 6tr o baxr6].rog avaptdrrcrL
xatax6pvga. cr;i6 <i€ovct Nd0eto oto anlneb6 rou ;Tou ;epvci a;r6 to oqpe io A -lq ;reprq6perdg rou x61r uno),.oyiore
tr1 ycovLaxr'1 oulv6trltu rcov tq)'.cxv-urio'ea-lv irou 0cx eNte).eoeL, yra 1-rrxp6q yovruN6g cxnoxXlo.erq. (y) Oeop{ote 6tL
o 8crxt6)'rog ro;to0eteircxt oe opL(6vtto eni;e8o xcx.r. lrepro'rp6geror ;repi d(ovu xci$eto oto e;rireE6 rou ;rou ;repvd
air6 to x6vrpo rou O, pre y<^lvioxri ouXv6trlre c,,r6. Eva o6pra pr&(aq m xweLtan oro e;rineDo 1-re tu1frrlra oe
xate60uvol xd0et1 rpoq ilv eudeicx OA (6nou to A eivar olpre(o rnq reprg6percxq rou Daxru},iou), ;rpooxpoOet
oro orlyeio A Ncxt evoc.lpialcovcro(t pe rov Dcxxt0).to. Ncx uno),oyloete;4 vda yolvLuxr; ou1v6t7iro, pe rrjv o;roicx 0a
Nrvr;r9ei ro ouor1pcr upr6oog 1-retcx t4v ;Tpoozpouol. (Ape),1ote rrq tprp6q).

Tuno).61r,o:

A tExi) :E t ix i ) : i .1A"81, .4x@xi) : tA i lE-fA hc
N6uoq Ne0tovcr: F : # . AuvcrprLx4 ev6pyeua: F : -iLr, U (A) - U (B) : - I! F ,t"
Ilo)iLxdg ouvrerayp.tdveq: F : ri., ti = i, : ii + r0g, d : rt : (i, - r02)r + 06 + ZfilA
Iuv01x1 yru SLatlplrLxr; D0va1-r1, V * F:0'. Ioy(tq: p: #: F.ri
! ;pogopS- r r1 ,  po ; i1 :  I :11xF :m, r ' x i ,  f r  = i x  F ,  N :  #
Po;1 aDpdvercxq t ,- l< ;poq &iovu I  :Dtmir!  :  I  12dm

l (evrpoFru(uq:  r t * r :  D+ '7 '  = ' f  ! i ! : ,  f  n* :Rn-* :4 ,1" 'd '  = .1 ' !o^
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ApprovLx6q -rcr).uvt,t1<, 4r# +wlr = 0,^ T: ft, :r: tr0sin(c,.,,sf * d), at : tkr2.
Approvrx6q-rcr)ruviotr l( pre u;i6opeo\t dd,# + uL# * air:0,

pre ),0oq rr.lv: u : troe-# sin(r,.,t * (t), o;rov 
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