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QUSY s explored as o possible extension of
cwrtent physics, Te dote i lacks experimentul
verification butr 3 hope +hot LHC in CERN

Moy detect SusY physics around 2010, A
beied Swmmary of SUSY is net Qifficalt:

Bosons <> Fermions
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A -’r\-\eun, which res.?e.c:{'s SUSY must
belonce +he number of bosonic ond “he
number of Fermionic stotes. This reguwirement
points *o +the existence of +he so- i‘u.r
vndiscovered pocticles lisTed above,
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H ig}l E-ner” Rrticle Theorists ¥ ﬁrper:}nen'/u /:‘.ﬂ‘a:,
S4rine Theorists to 6!3;-'1. I LHC Fiads Susy
then many who have spent +he last 20 yews
developing “Susy will be happy with their life. I

n
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@Onfy known extension of Peincaice ,
gfoup which makes sense 9h~,sicn.“y ( \e b/

@ Provides nice seol® 4o H\Q\\'Hicqrckna Prnblcm#
That is it explaing why the Higa's . h
Bosen hos such & Small mass, ([ Musiags << Mptua)

@ Arises nokwmlly < us:&..\h' "
Super string -\-\\eon, :

Tﬁese arle Me Mn;ﬂ mﬂﬁvaﬁans ‘ipur Aapfna Susy

is not “jast meth”. Qenerally speaking aclding
susy v a problem mahes (1 easier Yo selve.

Far ;ns-fmu} N=4 SUPEr'SydM?ﬂ"ﬁE Vana ik
theotw allows calen/atrons in the non-pectw butive
of § ’"3{3 Coupled sector via perfurbetive
calculotiont in guantum aravity (String therehe),
Such a covelation is allo Thewght 7o Aol wyfe
cusy but s omre dAfFicnlt. There are alse
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Susy. _

Qur 3“"‘ is fo vaderstand SUSY ercagh
#o see how “the MSSM is built and whot new physics
we :hnmlJ set at f.HC 1§ 3 SUusy (:ﬁ E~a (ani:fe EV‘)
In doiny this hopefully if you ace iferested in more
sophisticated physics or mafh thet (nwlves Susy
Yo wn will inow wheee 4o  start ovne stwdies.
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Consider Jhe set of -fre/af.r# A, é?, F. These fields
‘Fﬂfﬂ f‘hl Cﬁir-/ myfh'P,!t. Neotica +Aat:

A has spin=0 ( scolar field)
B hes spin =0 (psutdn- scalor -Filu)
W hes spin =2 (mejorana Fermion)

TAen consider Hne ﬁ/ﬁwﬂvg (Wf, ﬁ/pf'n//ncﬁbn,
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This infegfation is taken over Winkowsh/ Space and

the terms (O A = (A YOVA) with usued gingtein conv. T
afse @ = }”"9,.. where ¥V ore the Dirac Matrices,

sar.d se iy
g | 8Y=-iYeQ A+iV7r’e()0)

. Y = i &Y, A)- EYT,8)

The transtormation & 9iven above mixes 6a;um':
and Fermienic -Fu'iH:, this is vnigue to SUSY since
other symmetries in the Poincaire or internal sy mmetry
oreaps preserve the Lorentz Structure. However =
here oenecattsr of the rangformotion s teelf o spinr.:r'(E)
which allows the SUSY 4rangfermation & +o mix
fields of diffecent spin. -

PRnhs;ggy! The action S is nvacient
under o SUSY transformation O :

3S =0 |
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EY=ve . BA=E¥_  BY¥=-iTeQR+Y'7%c )6
:._EY"?: ?f‘e:r- &e =t§‘r“' 8Y = ié"r"apn-il"l"'a,ae
Majorana Propsrtios.
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- =-EYYARAIY + ¥Y'Y"€ QA + 2
lT.AB'F C % a’e-,'g{fr*‘rvra?:s au!{f-r:';f]'v’(g %3,9
sf=0 = EYTRRANN + ¥Y TR A)+ 2
- S &Y YT (32, B)+ i F Y'Y Y28
WPt sz & JIYHRAR)Y + o+ i F SIYIYRED2,8
def’ &, C
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Thas §5=0 since the S(4(2.8)+40.8)) will
cance/! +the 8(?5" ﬁ'f’) Mmeodwle a tul derivative

term which by pky.n'r.n’ assumption van ithes
on the bowun o_fu(? of :}:fcafahbn. '
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-1 &, v"e A + T, 9,0

8,5, A=-i(€,7"¢,)o A +(€,Y'Y%¢,0,8
s z‘(E"; ’e:)a)f5+(€£r’7’ﬁ)9’2%
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A Simi/af fn/rﬂ/ifrim ﬁ//ﬂuf: Ar g, however ﬁr
the field ¥ we obtain an extra peece; compare 3

[5,8.]p =-2&Y€R-A
[-8'..,61]8 > "ZE:YFE*PH'B
[3.,8.]% = 28V R ¥+ 1EYERYDY

$,8, A
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We define B=idp. Notice #hat i T ¥ =0
then all three commutators behave the same. We
will net ;'MPO.S' Fhe e,,ﬁ of metion of %J we would
like 7o vse o path-/n Formalism so we muct
heep the Tields N O#f - Shell ), that just means

to Jeave owr Fields unctonstrained.

QuEsTion : How can we make [ 5:6':]"25;3"'6.8
— for H_L@ AND ‘P > - |
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We odd the scalar fields F and G 40 owr model.
The action is modified s\hbk’r\\.}: (modifications)

S = [dx($ QA" 49" T3+ L £ 16Y)

Likewise the SUsY fransformetion § For ¥ must
be medified in order 1o maintain £S5 = O,

SA=E V¥

88 = ifrFy

SF = i&r . ¥

§G =-i&Y*Y"o. ¥

S$ = -iY'e AR+ VY% B-€F-iYeG

8Y = 1ev79.A-2r'r"9,B-&F-icY°G

The fields F ond G are called aux;”uy becauyse
they are just put in to clese the alyebra.” They

have no dynamics, their eg %5 oF metion are
a/gebraic (w:’#. S as above their €3 of mt are F:=0 pquﬂ)

[3.,8.]=-2&x%2,

* This s an operator eq?, it holds +or +he entire
Chieal Mattiplet A B,% ¥ F G,

Nau:a the algebra of -H-e- Susy 3en¢m,+ar:
& s seen +o close on Franslations. Hence

Susy s sometimes called +he “square root”
of o translation
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(jﬁ;'ﬂ Now wWwe /u.w wiriten wayﬁfﬂ’ in terms 0‘/
Gjurnnn Spf'nar:, we can vse instead 2 Wt’/

spiners : -
=N "’lx - Qi
"= (q,) = a=(g})

majurm spiners hove Y components while Weyl have 2.

8 :iéA GH =i('fr( ﬁ?)(gg) =(’Y]w{{':-.',l“,t + "T'}f é")f

Qi

érQ =MQ ;"&‘5)5 (indices often suppressed)
mu:jnfnnn W%‘ Sp]mr‘ '

While_§ followed [8,8]~ P we will find +hat G
ond QF are subject to onticommutotion relations,

[8,8.)=-[n,a+7a, 7.0 +7,a]

=-[1,8,n,0) # [m.a,7.d3]
-Me,mel- [7,&8,7.4]

= - (1,a7M,6 - 1.QM,8)- - (Fa7.a-7,570)
= -[1aQ 0+ -+, (80T,

-1} {6u, G- WA AQS G A,
Next we expand -2 &Y€ D, into +he weyl notution :

= o - : £ £
2.1 = (Lo a"(nt) - adiny i
d";{, O N

{o.,0}-(3°a4=0 fa.B)=-nek,




