Tuesday, February 23, 2016

9:52 AM
It _9F | D% _ >
Ld"s Ce -..»"7 solue 'f'L. b?rgc e‘)w—"-\n -L\or c Pcr"Tc[c et fes ) fe. OX B T o2 < O <= on
R P,\
J— - he
]Lg,\wc Lo-JL: X9°++_E+:O
o he o VAL
O-' \5c twtT=0 t= /Y
) s
' Yy
J..‘ﬁ.? he [ eLn ":'Le)t_f_ ! \ -t O
O~ -c3e =0 [ Soltians: Lt,,:e‘* H(O LtL::e'ﬁ\F:Z(')
1ok ~e _ ¢ 1 > o
Ay L(’L— o o [
- he -
TTgE RO ! idy ) (
2 N e - L3 1 ™ 1 -
e SRt =0 o 0 [ Cl"=€__":q';(o)
3 o fort [
! o
Jiga
Fron QN e expect He pine JL()“ et o oo Stede to evolut o3 e | and L l)u-trclu
-2L
et rusy E’-l‘-\c_l So e ¥ * codicades +lo V-Tb-c-l beL;‘.., tev .

LE
+ J—
L~)|N=.+ -«L\Q.,:k -l—l_‘_ Jel(,:f tens W/ & * e JLP:AJLM_;? ’L.tw; Gouza',-)e,\cl +o an{f})r,r-('.":.le J‘-('u“f!J},

II,.uc welt a'a g~ m-lsflvt'l-ul‘o/\ corlnl on

o ’n r:-/nknm ank SJ-wc(c: “uﬂ f’ea:-\‘.‘vc
Note: Recall ot S5 = %(o g V—:-g/) encrgy states Fou * Q,;\ LWN.L, fn +ime.
{:<| j (L L\o\: I;eu jwn o rore Aodera u,\y(zrs-quJ )
ég.-i- lredoltas o VI-S:'('\ l o and S5 actoe l7
T, SLLI,L-\_ % 5 u\:_%—L{,M .,,;LCMM‘J T_L_IM\M Asagrans.

’Ls Lstplg.ﬁj -H.‘, N Jg-(\ A o+l b.‘r-\c

B _ kg (Y _ R
S—;__({ = 3 Lf 57_ \_{’ = _'kf c‘?‘__,‘q, SO ;_, 'Po.r e:.:L P;H-‘r_\t_ ﬂ“ c.A-Hf!;H.\c‘:

) b

—

50 +L¢. D ‘rec ¢7w>\+ on Sc.c.lr,-PL7 l(,no,.;s c)ae.,d’ en dcn,— ko-l—L. I’\sr+ c]: ad ant: l}u-)-‘c)( l:.\tLaVﬁcr
(WA w.” 3:.1— o c¢leerer P.c—h,‘n o L.,,J Flese are ,4,_44J when we saed

.

v Atscoede sy hmedtries

Lecture12— Solutions to Dirac Equation, Helicity and Weyl Spinors Page 1



Thursday, February 25, 2016
7:22 AM

T s L<>+L hote M\grhdbc ok nore un-ru[ ‘A calcdetlons o cons Soler plore-wavr soletions
Siace '|’LLTC couzr{\sm{ Jo Stodes o‘p dz-l—\.\,\:-}z horentam ._JL.,"cL hi1 4_//).%;“_) wlet we ’).,d-

.

i~ Ao 5(>+4LI-‘A)- cvents cad HAetect :eh.‘hj (o

_,'l<,_‘><h -
In_[’-—.\rs -3 P[=AL—LJL\JL a,\_s;‘-‘{"l_ . CTLX): A [ LAU*C ) -{;r ul';cL QM+: —Ikh“f’

T evctoll nornolizedton constont

_[C‘-L D:rc.c L)hg'l"fsn +LA e)zcoht.fl (;t)/h[‘<,¢_\“’kxc )‘{’ = o wLEcL :J' q\ﬁCLl‘A:C [

v

o ! s
A-fhr Sobt LJeflL onL Con JLaw +L,,.4— k - f—; P c,,.J wet ere L'p'l' L,.:H-|A k'l' SQ[M"':“WAS M
. A Nede
,__i_tn\_ A 'Pi%l(‘\ ELL -~ Pofne L_Il,n\_ A i‘P’}f— “B/ie + 1Py — | .
= e S I T - A< Elnik & Pe/me /7[):‘::\% we wride:
] O i Peax®
1) t
o ! 4Tz Ae ,:ﬁ‘.u |
Gy A SIEAT
) S o ) SRS . L{—(?\ ‘AL— ";f""““\
47 A F I T A g oy 47 Al o
B = Py o) -0t
"p“/hcf'.‘)‘//hg _)h" he "'l'U: Ae F v !
SR P’-lhc “ e =Py /e

4
where Mm,u“a,rg ().,r-I::[c fpiacls

[3}} W)
and V) |) Vo e a;dl-"lgr-‘.‘:ll.

NOJL'. L{—L:\—’g"f’til bJ/ F=O (70..,\ 'C". fa 'J—L_ .J4.+=-:'.3 3a +Lr. H(/J.) S,!:nnrs

hmm. art 7\.14: J.“F‘rtu..-l- +L..n -PIR. lu.f_zo.,rlzal“ JI\.'ngrr fa /U‘2 &I’\, N +CK\ ->< w/ K= 1(?3“’ \f(é)_
Hr_rv. Ll Ln;r}\{ ard  horeatun cl.:’scnob.nzt Cenact !]L extiected as o ouc,..” Cen'(:'(-\."c.‘g,‘-l- lole “f’(x)_
L A :
. c . b} N
LoaL..'Aj C‘-Jn.:‘/\ ¥ 5?_,\..)1. nele L 5.'+L \:' {' Ae_ r thc-‘- dv/ne 9é q’“ Se thss cuL 'Pl-: otler L{’c !
| ece ot Z—:")CM"‘&."!J o‘P Sz_
o

- Rt
3

s ~ 1 ‘ E l-PL/l\g )

(/b\.[t.sy we chs:c P: P;_[C ) wloat 5—/‘('“: f("‘ll )A(_ /Mo = %.kl—(
~1 I
o

Se W :J dl:-h./\ M.Jl—‘(\v-l Ao u)orlr.. .k/\. Aerrs O‘C (A cnf-hy-lus o‘: 53:\1\. c.\e.;\ -I—LL Jh‘£<+ ‘o 0"1 r"\a",-:'OA (l: al-;ouz).
5- 5 l 5
ILL::_ ere (e criedd Yo e L.t.l..“c.‘-l-- Sdodes .

reterty

Lecture12— Solutions to Dirac Equation, Helicity and Weyl Spinors Page 2



Thursday, February 25, 2016
8:08 AM

tast Lilee cLArgc'I'u'.':..‘nj Hen L_/ s

CLbraﬁ"'L/:'Lf/\] ’)ar"':“clt Stetts w/ LL[.-!'C=+~/ iy B-[kbs'l- J
[

F;r Sasdenct 7-(: . Pg,-l':clz l\a; S:_ =t %‘_ j we con G[L.IL‘/S rotede our Coarolﬂ"/'-'Ft; TJ’T_)),:) T /,x
12 P

o +L-—‘f' 'PL« Je e Par-(—-"z\f_ L\r_;' 5-2_ = - 5_'" 1+ s S-I'-}( - I—-Sr"r.,., * ~

c L:r.‘ac.‘cul—.‘.,_‘ .'-C we sdsel le eac coorddsncte sorten. =

— Sy F (tlenyl wet completely, 4«[-‘5-,;:-!.)
‘Hg‘.‘c.‘il i) S-‘h:l;l . .L‘p we Lo.ur. S,—; = t L -I—l-g.\ [ I;
-

(3v\+ wt Cea al..,m,s laa.as-i' +to ‘(‘rc.he (C\/c.rs.\-l\) /) "’L«/\ s 4

b

——-—9? -
j'-\).‘a-j ths 573 == L R e— D

g)(czp-l— wLaA +]~. Pc.r-l-‘.'clr_ ‘A 7,.(:-)-.‘9-:\ ‘s ho-!s’t.f: ’, T: wlat cesc 'f'Lcrz s ae lA'»/ to reerre F
wZ""L o [aae.r-l'. Sa -‘E,,- hgsrlesr c.f+."=lt5, +LL'.'/‘ l\Ll.":-'J’) 3 en t,Ach.uj(_o.Ll( :A-JI,',LS."C

l’){ePgr"l’-/[:)\.\.)"" [rke +less +e'('p.l 5}3;/\),

— x
1 -'Cw_-\— -pcr & gluen n;.:rlz.rr })pr-ﬁ.‘clt -L/[')u (flawr) e h})l\-r &s |,_;e” +L.‘,LL._ a": +le \Yﬁg hd "i
stades a3 dif elent }jnr-l-:c.lcﬁ ‘,

_I-E.is L;.; n;,._.( :he‘fca'l—'fa-ns) lau\+ -P,‘/\:*- ]cl—':r .Jo L)-‘L +o Ouys c.ou.\-l-.‘ﬂj o-(‘— stetes o ln_. LJ.-‘)M_r_

“
Rczpl( we Cln-!f?-(-\7 A, tasTe ..r/).‘,\_ SHedes L? -PL ‘}rg-'\s'relhﬁ""rwl\-] -+L=.+ ':r_u\‘_ P Javesteat |
F;r >0 | we con werke W/ Pk=éhcl ©,0,0\ D 3D retetions = _r[.\.‘,..— + =9 Stabes |
~
I’(euguﬂ.f -f-:( Az O 4lice “35 ne revt 'Prr_r\z. Thewe 55 & 3,'»-,:(1 P to werle Ltk (ftl\cnl!'(..r +le LouwF-‘j

I 7-JLP¢~J=A+ ca'(l Ph_so we cea cloose car, oac Flad > L..,-(’./ ).

Ph

1]
—~
nm
N m
0

0

pa—

Maie; lbp\ Ph=O a3 cx/u:dul Lo =0 .

I

IL:J 'S e:\[7 tavertoat Lader D—D rotot Nons |,

R, ¢120)
7

éon.r-‘o[u ‘

B\,"’ +l—¢j¢ lenmot CL;.\SL +Ll a))}/\ A +L-L=' Plsu |

/\/
2
"lx v
v 5 5‘/ %\

~

g}ahP\L B 3 b

(3\-\1— fa

Lecturel2— Solutions to Dirac Equation, Helicity and Weyl Spinors Page 3



Thursday, February 25, 2016
8:31AM

Ts any, o$ *‘\p-‘! fL$(¢C4CJ n -1-Lr. b.\I‘r_C éalve.-”o/\’?

Rgtnl( 4’L=+ wl our conveattens o~ boost oa TP;nurs s ﬁu't’n-"-:r) [.17 &°

(e

While o rotetton on Spasrs chner;ﬁeu’- 5 69-1¢ 7"'“(‘514 o )
O 6k«

e hew Hot ‘-'—j-_ -I-l‘o..f\_r‘parh bPI)a.r.”-h.\7 wades

So i v telee aur Li'LohPon.ga.'F 4= ("h )
ls"ﬁo!-(—: omJ- c\llln_ M,J”

T

Metod fons |
Tl:g, )—"Lehpon:nﬁ’ +t Py Lo.“gn! \/J(--/' o

c L.fro [ .sl'a lhers

-/_Ll_ D.‘r:c LGJ{‘m:j,\GIL cen [JL ur:‘l"FLA: I

Sirme = (Kd‘-_l:)"’c)h%ﬂd?f—'q
T
Reolle F = i04? S (L A Wl ARSTOL AT A P ESE N
¥°=- ( © | ) T 1
IS 811, 6°) B~ (T,-6)
S e L‘f"(:“) 5 F- (4- T, )
—_— -

MNow +Hlo Seportont +line 4o nete & Hoot T‘p M#E O e aecd Lm-l—L 4 andd 4 (LG.u_c-. L‘I—cnhp. D.'roc f'\,l.‘er)
l/{a.,.m-.ur :‘C h:ol we con acﬂlua”.7

werle wrHl :).\:4- ore of 4 o ¥ | tel Q conponcat Wey |
5[:,'ners wheecl .{=+}5-C7: .
V4 Q_p\. Lh— =O LJ&-?l coquedions Eecl. one lereribes oo
or 167D - =

Ixhr-l'-‘c‘c- /o-n-(--'-,\a/-\‘--'l\z P‘Sr ) Lence L el J.-o-'C.
CLoqs.‘-S Yo tuerle w'.'+|n. ++ or Lﬁ_ 'par 25511;5, :P:Aor: ia ch§+l7 +le same as w=r’4_-,j .,.:H—L

1 N . [

,3,,—,+,uz or AzD;"}.v: L\gl.c.-l-? Stoates

UL- SLoh[J de cart‘fm‘ "_Leu‘jL- 4o GQ'l‘J-J.‘Aju.,k_YL\ +LL CL\'.‘(;( sHedes L{"_L 'Croh +L(_ LL[:'C““)
:_.LJU\.S‘f—c.-’l-r.S Sl-; =% ‘k‘: -

Lecturel2— Solutions to Dirac Equation, Helicity and Weyl Spinors Page 4



Thursday, February 25, 2016
9:03 AM

Eucr-?-\—\m'ﬁj wb ant doac 3o 'pa-l' \'\:: 5;;« Mastreted  with our conventtons 'C.r e Y';, Lul— M+ moe
Not [,)= o%u.‘e.,s '|‘Ld— 3 Worl‘d’ -Co(' 0+L¢r CLa.‘CL_\' s C,S. uJLlf\ -f'L_ Y;’ do act JP(-"P 'CL¢ -/ O 6k ) .
&~ O

_{L:, s .,.JLuw. b’sodgrs, l::r o c¢onucatrons B’s_‘: -:YD\JWLXJT- <I o > Cl'lr.cn-” \6“752 "Xﬁflﬂ
O -

/’AJ W Con Uiz T do ‘1[;“-. ]’_)ro‘iLc*Hm- o[;zra‘hgr: P“_'. = IIC ]_-t XSS A P.|,(‘" = 'é RE O)(({’.p) < Lf'_,_
O O Y.
bt= T

,3.,1‘ 'Pror\'l‘L J-;-[\.‘nf-l-.‘o,. GL XS wr Con slow Hat 3_1__( Itb’s) 73 o Projector ONeredor ia ans, Cepraestodoa o a’§
’ = ! 7

u

Se .“,\,—‘-,'(.aJ o-(: w.\nj +Lr, (rc (]us:,e‘s-l?c-n o!;,‘}uuldn‘f‘ )SP[”’ L{_: (‘[—4- ) wl con :};..,74— 0!4-(\.‘,‘4 ;h- +
-

Py
To= P F
Hcrc cﬁqfn Wt cen Tee 1"[~< c!,-’('\‘FEKML rﬂa-l-u/u/\ c[;dr;‘?-l—? QI\-J )«c‘.‘c.‘-(-71

P—L = T'_ ( li—-\‘!) PIQJ“H onto Stedes UC J.(_-Q‘-n."’t c.L.‘re.lH-?

Lecturel2— Solutions to Dirac Equation, Helicity and Weyl Spinors Page 5



