Ex 5. The Lagromwgion descxibing deviotious from the SM
in triple qowge-bosen couplings is usvally written as
Advec = igew | 3gF 2H(Wwh - W W)
v Swy 2V Wz WS
* 3 2w T
¥ igsy, [SKY -1a w‘: Wy
A w55 wt. |
with 5 possible deviatious poxrarmebrized by 337, Ske D,
Ty and Ay, [Qbove.: SweSinBy , Cy=aRBy , \4‘\,:3‘,\1,.-3,,\!‘,.1.
In ovr d=0 Lagrangian only U operokers coukribute to
svch olevia.'um in TGCs:
[ Cw Ow + Ky Opw + KupOye + Kaw 03»)}

A6£d=6 = /\2
.§. (W' aph H)D"w‘w

whexe Ow =
Ouw = tg(b\’ﬂ) (>’ H)w‘w
Oup = ig' (D“H)‘(D"H) By
Oao = & § €abe W W WS+

Show that the TeC Je.m.o.‘.\'\ous induced by Afd=¢ axe:

2
88? = t}\% (Cw + pr) S“’{ ‘1"" (“H\A"'KH‘B)

= Sg‘%— 'kanzéw SK‘Y 'A.} )'Y KBN

This \‘.m‘:\f.e.s thot only 3 ?armé\:ers describe. the (ep.div\s
('/l\") TGC deviations : a prea\(c.“\:on. of the EFT approach.
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Ex 6. In SUSY meodels with heavy soperparbners , R-parity
forbids tree-leve cwoutributious to the irrelevaut opecatons
i the low-€ EFT. The orly ercaphows to Bus role are the
ops. onduced bﬂ the exchauge of the theavy) second thigqs dou-
blet (R-even). Writing the velevaut LV Lagraungian i.h\m\uinj
the heavy tigas H' (taken to have Y= 1[2) as

L =-Yu QL “‘:"‘N-R —od Yy, BH'dp ~ e ye 1y Hep

-3 W RIHE + hee. ...
(where «,=-citp , adzoe=tanp, A= 3 (Fr8) st for tha
MISH cage ) shew that the EFT below My covlains d=6 ops.
A4 "% [c_% YelHI* &, Htg + Gap Yb 11" BLH b+ WL R e
+he 4 2eg M + e (AYre G ypte) +
<& (B T0) (Ravp™e) |
+ 5[ o 99y (B4 Dees (B2 be) +
¥ Qg e Yy Ye (B o dews (Tig) + hc. |

with coefRcieunts

9y Cye =X 2 Cp =X By Y = X

g3 hcy =" S = %% YYe = %%

GGR)= 2N gF Gr=-fUE  A=My
(Note : H'= io:zl-l"". Quoxk Gelds caxry color indices ret™ shown,
eg Ay TRR = RiyETIL @ e TY ave the Sofs), gewsraders.
In (5{tg\€,.s (Li%R), r and s axe SU(2), «.vd..cn.s>
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H-ig't BpH one

Sl 5 Using He (:+) and (Hy= () OlZ i dne
covaxiout decivative Duh=uH-ig T Wi
gets  <BEnd =- ;_%; ( 4% wit

femembexing  frrther R

‘\\,\) _ Cw Sy > By and (ﬁ\"‘) (Cw -Sw >(P‘\»\)
%.‘;. -Sw Cw W?.. W?., Sw <w
od W = Jwd-a,WE 4 g€ bW

By = a"w‘w -ig ]-_Wv,\ﬂro]
s a_ w\ocl:\:er eP Swu.P‘e a.‘s&‘an‘b- +0 aet e ?sm.l rcsu\‘\‘:
AS an examgle, ke AS = ‘“w b = —,\7 ig Wy
Eaeh (\-\‘.%-33 covananl Aer-.v«\suc.)aivcs one qawge BoSou , So as
we oxe (wkerested in coutribobious o TGCs ov\‘ﬁ we u\\j need

“\C. (.CM”‘ ?ﬁk’t QF N?;.g :af.W?’ -
TPogging (MY and <TRY owe gqels
Wi, —iWsy 7 w?
ig 2 (37w, -c2t) R VS
w;\) ‘\'i\\;\’ - wiu - 6-2"’

Wi\) = S ﬁ“,»-i-c\, 2.‘;1)
\»l" EIWL, = 12 ‘*J‘w

MAJ 09\'.'\8

we 3e.t 5'3‘ -3- Kiw &(Y = 7\‘-2 Kaw = 8Kg |

The cest =f c.,\..-l-usokw can be obtuined in o sillar way.
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Sel. 6 Weikiug the part of the lagraugion that inolves W'
(incloding tne wass and knedic terus) iu dhe Hrm
£ =-l—l'r(a"~l Mg W HaTA AT
the €t for H' veads
z‘:’ =M+ W'+ A =0
and , to orden /yE this gqives W= AMMG . Plogging Huis
back in &€ we qet the cffechve Llagqraugion, with A=HMj,
Lep = + %_ |al* + O (—%—)
The explieil expressiow fr A caw be oblained Cumedictely «s
(remensber that B = €H*, with €= 103,50 Hnak
Biite = @S Hotg =B e Hrta=-W'e & te )
A =-NHIHE +oqy, €&, tr -t be® -4, Tl L
Phgqing His in depp one qets the flbwing awutnbutions :

on?y: Sefepp = “L-sz>2lH\6 > 3§‘>\c‘=(‘l’)"

O(Nt): Bgp = fo AP 44 BT 4 - el
- % Yp eH L,_-l-\s 1
O(YpYgyt): Sofep = - *3* Fie) cBte | doyryy,
JeIset <f %Ys(FLle Syap™Y

o) S 3E [@R o:%a:w]-- n“ &) (@A)
-T '
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To vewsite the opexatoc (-?:;G?L)(é,_bp_\ n terms of the
oporators e (Ayra) (e ypte)
+ o (B0 (ErypT™ e
we vie +the Fiery mxvmame.d: formola_ (paxing atbteuNow
to color indices) :
(Rl ) (&P )=-5 ES L) (REaY)
and for the SU(E). gewerdoes TSF :
T‘:.PT;:.. = 7 (Sar Bep - -):Tc ,,(ss‘,‘,)
se:\\;ius :
(Ete)(feq) = - (&7 ) (T M)
- (Auyra) (e 7r’&2>/(4”°3
And (-'-.‘o\a.llg :

e .(3) 2

IxCr = -ZNCQ:CLR = = o0 Y



