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Metivation and goals. The use of an &F T a.PP\-oa.d\ + BSM
physics and searches is well metivated from the foct thak new
physics Seems to be heswier than the EW swle (negahive

LHC searches), A> Mg, . Desides +he uSual qoed projerties
diswssed in Lect. 4 the EFT ap‘:road\ has three othec a.évm'\'n-au
iv +he present coutext: ) it offers a wodel-indepeudeut
approach ( cowsplemeutary 1o the s‘('valj of particslr BSH
senarxios well motivated ‘F"" whatevex veasonY), 2) ¢t s veey
vsefll to quide us in what tutevoctious 4o look for by telling
vs if o given ofero:\:or is ex?ed\‘eé Yo be wore or less Suppre-
ssed (we will refine our paver- couhing below) and alse if it is
already coustrained by existiug data or vebidively vneous-
trained (in which casz, it might well be the place +o look
for = rebikively buge departore frows the SH) and 3) it
allows to probe (although indirectly) mass scales aboe the
divect veach of the LHC. This latter ?oiu.t covld be coelal
(F a deviation is and 1) e.g.40 deccde which nex‘l'pse.um:kon
collider to build.

With the Higgs discovery and all data. LHC has accwmuloded
3o fax, we axre now in the position to lock ot the cowplete
Ld=¢ and (moking use of dota from previous expedimets,
fax'}Cw\a.t- LEPT % T + Tevadeon ) erform o global analysis



to determine whal axe the most promisiug deviakious from
the SM we can expect. As mentioned of the end of +he previous
lectove, the Higgs ploys a cotral cde n any BSM madel
ot addresses the \v\&exoxd\:j proUem so thok we will
foeus trostly ou Higge physics as a promisiug gromd for
deviatcons.

Power couwting We saw in Lect.2. that operstors thot viokle

B or L. nwumbers vequire a. very \axae Soppresiown Seale While
we are vadher iwterested in new physics expected 4o appear
wot far from the TeV sale (f ncduralness is o goed guide).
We will therefore consider those d=6 ops. thot cespect ©

ond L; . For their Llaver strudure, for the same reason we
will assume. MFV holds , up to passible viclahous for e top
guar'<. Under these assumptions we expect that d=6 ops. wal
be S\\‘:Pwn..!se.c‘ by /AT with A~ few T2V, Here we waul to be moe
precise and include also an estimote for dhe efRect of ao-
f"‘:"‘ﬂ’ i the icvelevont ops. The low-€ impackt of o given
opevator O; will be very differewt depeudiug on such effeds,
eg-

| ot 14 d :

Svch -Faus(:ats deperd oF cdose on the ?ax\::.c—obx oV ?hssic.s
thot 32,1\9."0325 the cps. Lot one can wake vothex generic
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estimotes thot are vsefol to guess the rebadive iwportance
of differeut ops. in whole classes of BSM theories (e cf
Hhey are pevturbative or if Some particvlar sector couples
3‘\nm5\~3 to e new physies, ).
Fest we have to agree on a good notakiow for covpliugs
(€9, a quartic covpling |HIS™ of the thgqs to sewme heavy Scalar
S T covld call g3 or gl or %y making dhe task of defermining
the covphug factors of ircel ops. tll-cdefined). The sensible
way te do this is to remember that the perturbaiive
loop expamsion in a- QFT is an ex‘:mstm {w gowess of .
For instance ,take Syg = tjcl" [ (84)) md - - 3"4:"]
quantity Lhol ecters cw the path idegal as exp (-sH).
By redefining the feld as &=4/g, this takes the form

g Jx [geert g et ]
which depends on g and 4 just in the combinedion g% and
shows Hhal the ,no? expansiow (iu..‘b..)Is the same as the
fer'\;v\'La:&w_ expansiown (in 3). Altexm'\:ivelaj, toke any {»eH
and vescale it as ¢ = \'E,<|>' to get

So\‘lx [Jf(a#')z—% I Lt 5'&]

with the same conclusion. You can check i the 3M bhot the
rertvrbai«:ve expangiow. ig an expansion in gie (i=123) , yik
oand M, so that for His @ couw’ciwg A~ q? ~vﬁ' ( we shoud
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vse gp instead of N | ) The sm\—a.l. vule to assign o proper
powex of the cou?l:.v.ss to oo teren e ¥ La.ﬂwa\aiem with
n frelds ¢s tharefore 3"-2 {l’elc(n , So that
[ e
foeld > P Leld’
You can also check thot the vule holds when Yov couloine
J.Cffe\—zw{: ccu?\»:v.gs. Eg, ot tree level, Lke in

\'EHI& ~ a*h

o lo :
v ot loop level eg.l%ve‘\‘ ct;z\n\'\w'ﬂ Rr
TR SPU Ty, (
~ IZ{%% (g% lem?
’o
cerrechion

Armed weth -l-lu.svex's siuu.‘:\e e.ooo\‘\'iv.a we casa -‘%m\ltj wedre
oLy aa\exai. eFT La.%vax\%ian (wi:\'\'\ BSM mass scale l\} a-S

2]
°£¢FF = °£(_|i g gﬁ,;z\s'?;;\z g_t_) )
Here g, S a 3eth'ic covpling ,
(3 s "iggs T
MJ 4 8'@’;@2 ‘I:t:spkca.‘ Covfkvta DF ‘Femw BSM W
9 qrage. fields

\

El"m’.s powex Couvc\'s'u.a is vseful even when some of e cooplings
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become. stroug. Tor imstomce ,if one takes g, o g, ~ 3gp ~ U
the power g.,uw\-.:ug w (D wil reproduca the so-called naive-
dimensional-analysis (RDR) covuting, vsvally weittew o Yerms
of A ond :f-a A/br | that gives the following scaling for a
qerwric term of the eFFer:b.ve. La.gran%\.o.n

(8 (R (Z2) (7)) ]
Tn discwssiug d=6 ops. we find ose.{-’o\ to write them as products
of covreuts (lke i Fermi's theory?) as this wmakes trowsparent
the comnection with potenhial exaumdes of LV theovies ok
can generate such gperadors by the tree-level exchange of
sore heavy paxrticle (be it o scalax, a fermion, or o qange
beson ). Obviously , B fact that such op. can be genexotbed
thot way does not mean it must be, bot it is geod to know.
Tt is interestiug thol some cpexnders cannot be written
as the preduct of two correwts, although they can be easly
5a\em.:|:ec| vio. bops. We can then classify d=6 opexrotors in
these two classes : Seorrenl-corved” (or tree-lewel”) ops.
and “one-loop” ops. Combining this dassificodiou with the
power covuting discossed above,we fund the follaving three
types of d=& operators:
Type 4 : “corveut-corcent” with a. poteutial g3 enhancement

Ag = i“‘ ¢ 0;



2 2 H -, K "
Ex: ‘g-"_i z-l—(arlle)t: - 2—;\; HI 3* |H] s..-.s.-...(b\.. M
- E L ~H
H

Type 2: “werent- cwrrest 'wd:hoot' 2 emharcemertc

1
Af = ~ c; O
l—l\:
&x: Op= L (WEru)a’ew WARN A~~~ B
3;0" 33‘.»- H’ C a
‘\w:‘ ved'o\‘
Tupe 3 : “one-loop”
Gipe S S
l6'u,"
T
Hee, By
Ex: 055 = ,!'H‘!BPBPA’ X‘LWS F‘e\&
ﬂ'
H’ B,

Obviously, if g, is stroug, g, vUr , the expected soppresion (for
weakly covfed theories) will rot be preseut.

Operator bases The number of d=6 ops. (thok preserve
B and L wmbers) is 59 (for a Siuge fermion fasuilyd:
59 ways to deviate from the SM at order !/A.

Naively one would write move but Sowme of them are redon-
dant : they can be elimindbed Lom the Lograngian by
fe\d redefouiticus and howe no tunpact on S—wadrin
elements. As an example, take O- = [H[*|Dph|*. T+ (s
straightforward to show thot Ad= 35 O /A can be
removed by the shift H—>H- ¥ ¢ HIHYA, and it is
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koown that such Leld redefinihions (field s field +F(Reds)) do
not chamge the physics. An eqviva.\zd('. way o remouing vedon-
dosit opexotors is by vsiug (d=4)BoM o the d=6 texws. To
see Hus is allowed. consider o feeld redefinition @+ L ).
It changes the action S= Sd"x[i&gq‘\' Ld=¢+.. 151

3S-= JJ«: [ 3‘5&'*“ o r(tp):‘ «w. So thet the d=6 Lagranaian
gt a3 Log» Lo+ Sens! FP) withoot changiung the
physics. Therefore we cas “""P ,soc.h 5-!;«—«\3 by vsing :f:"
which is nothing but the d=4 EoH for feld <.

This poiwt s not just a technicalidy. Tt is very twsportast
becovse it iwplies there axe SifPereut ways of vewouing
vedundout operalers 4o arcive ot o poxticilar basis of
50 operotors . Although physics will net depend o such basis
dwick, Some bases prove wore canvenient than cthers (amd
the Literature s plagued with exvers due o wroug choices
of basis ) depending of courie owYhe ghysical eflect ove is
aftex.

The basis T will use appears iw the kderatvre onder the

=0

rame “SILH’; from Strougly .Iﬂi'era.c:h:mﬂ Light Hggs as £ was
chosen as ideal(ﬁ svited 4o .ﬂij Scenarias of Psa.\do-@-»\:l:‘\‘me
compesite Higgses. Needless to &\ﬂ,i;l: g not restricted 4o such

Scenoxios and itls as good as any sther to parametrize J)-.



Tt contoius the fo\\cwins cfe«::\'p\'S‘. thexre axe I CP-even
TSP

:”:;(::f[q) erora.to\-s masde o bosows ehha
1 C)ﬁ_= AH|® (toble ow the l&(?‘&, wé'“-s“\n. t‘s e -@

Ow = 4 (H'o"DHH ) D*W, eoch op. as indicoted ) ‘,\o_g the

2 | ow=—gwwy? | following £CP-add ones:
Oap = _-_E[d“ H:-‘rf.\-'f
Os = —1(DMGL)?

Opp = ¢7|H|* B B*
Oge = g2|H|?G;, G

Ouyw = ig(D*H) e (DVH)W2,
Ongp =i (D"H) (D"H) B,y

. * 1' N“

Oni = igy (O™H) T"(J)"H)F‘..v

R 2 Y
S RS

. - +B O pie
O3 = 310 fapcG;) ”(J:‘;pf*[ :

~w = Q2 2 Ntl Y
15 Op =92 IHI® FL, F*P

There are many more operotors ot ivolue fermadious.
T list the 44 of them (for a siugle fuuidy) i the table
of the next page. The total rumber of operadors iuw dhis
S\l basis is hen Wr6+44 = 64, Rive wore than tha
59 advertised as the number o indep. ops. It is ok
times corweniaut to Lve with 5 redundant opevaters
thot can be reweved o the basis by usiug tols
at will depending on the physics one is tderested in.
Thexre axe other bases often used i the Literadure , the wost
common bedng the “Hagiwora basis” ond the “Rilish basts’.
(see bibliogeaphy fic cefs.). The first moximizes the number of
ops that cnuole S bosons only withodt specifying fermion ops.
The second tries to minimize the number of opt. wudaining



Type [ Op z0l[QuHlug | O = HQuHdp ___| 1 Oy =wlH[Liflep |
Oy = (iH TDuH (gYup) 0f = [HTD“H (dpy*dp) Of = (iH' D“H Ry er)
0f = (iH'D, H)(Qr"Qy) 0, = (it D“H \L7"Lp)
Y *lq_fuff_a_“pﬁ___@_:_ﬂi A R | 0 = (iHig" Dl (Lifo" L)
O1p = Q' Qr)(upy,up) 0f = Q" Q1)(dp gtd!) Of p= (L L) Eryer)
0N = (Quy'TAQr) (g fTi?u O';, = (Quy'T4Qr) (dpy, T dp)
Ogp = (WY up)(Upy,up) U?m—if Ydp)(dpy,dp) Opp = (ErY"er)(ErueR)
(7” (QuyQL)(Qr QL) Ou, = (L L)Ly L)
1 0 _EJ_! PO QT ) | ]

ff)? (Quy*Qu)(LryLe)
0 ”q = (Qu*0"Qr)(Lyy,0°Ly)
O{h‘ (Quy*Qr)(em “fie) ) )
J (Liy" Le)(@ryutn) O, = (LiyLi)(drydp)
th‘— up? “'“HJ[dh‘ gtd”
OIE:I ! (rIH"‘TiiugJ{dH r“T dp) i
O%p = (TRY"uR)(ERuER) Ok, = (dry"dg)(eryuer)

| O =yluiiD, ) *_iii“_‘f_ff}_ .
Oimig Yyl Q: LR )Ers( Jj'dff}
Ohs = 1l T1 Up)e Tidm
2 Ou v = T el “J
O;; y, = Yulle [()

Omu; EJ"rUr{LI ) QI
Om:.vu_hﬂ’ ufHUBw O?_m=yd_Q:,0“”ff:fH.U’Bw Ohp = vLio"ep Hy' By,
3 0% = Qo™ upo il o, | 0f = uio il | Oy — pLio® e HgW?

0= wQuo"ThupllgGh, | 0% =@ TAipHy, GW
Uy d=6 ops. én\:olvius fermious (one foudily)
derivatives: it gets cid of many bosonic operstors vsiug Hrair
EoMs. A comparison of the bosonie operators i these
theee bases is preseuted iu. the table of the Gllowing page.
Generically there are two sides to cousider dn chodtiug a good

basis - 'Theiortd
Bosis
v
Exre.r&meu:t
IJen.nﬂ ,the basis shovld ?fwide. o- tro.msm{ commechiou o



“PoLisu”

"HAG{wARA®

SILH

Ow = E”KI-‘i-"d"ﬂ-’,;fﬂu;m

Owww = Tr[[f-"wﬁr’f/p{.i.-"#]

Oy = grgcac Wy Wy, W

O,y = ploWL Wik

v

Oww = O, W

OB*YYB B

Opp = ot BLW QJ-“’(I)

OBB _ ng‘H‘ZBW}BW

Opwn = plol WL B

Opw = ‘I’?Euuﬁ"“’“l’

Ow = (D, ®)' W (D,®)

Opw = ig(D*H)!

o' (D"H)W,

Op = (D,®)' B™(D,®)

OHB = igl(D#H)i(Dr/H)Bm/

Opy = Tr ([D WD, Ii’"ﬂ])

Ogy = — (D“U W)

Ops = —2(3,B,,)(@B*)

O = —1 ("B, )?

1
2

O = (HT ‘B’MH) Drwe
(

j
. . =4 (WD) B,
00 = (¢'D"¢) (¢ Dug) | Oua = (D) 2(D"E) | O =%(H D,H)

0,0 = (¢'p)0(¢le) gz = 30, (B10)04(210) On = 50| H)?

0, = (p'¢)’ Ops =5 (0'9)’ Os = AH*

- Oss = (D,){(D"®)(@10) | —

Caw\?ax'&Seu. eF CPeven bosornic opS. betweeu

3 popilr bases (taken from Willenbrock & Zhag)

o theory(or class sf theories)so as 1o minimize tha nowber
of ops. required to caghre the pytical effects. Tn addihiow

ik iS conventeut that there i s o divedt commechion betiseen ofe.
ond the Wwavy stotes thol produce them and some handle su the
scee expectgal for the ef.s't As an exawmple, wusider BSH theories iv
_\J_k'ih heawy states only covple To I bosons (e so-called universal
Mese kind of argomerts are colled "theory biased” cu some
quosters. A better nore would be “theory informed”.
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theories). The leadiug d= 6 physics effects are west coavenienctly
cagtured by operaters cowtaining beSeus only. These. axe the
14 ops (respecting CP) Listed cu the table of page a.¥.
This is the nwmber of Cnalepe».aleu:(: Foxme‘l:exs oot wap the
pysvcal effects at oG level of precision. Now, in some
bases sevexal of these ops. are vemoved i fowor off sthexr ops.
vsing the gowge boson EoMs, g

Pgs = ig H*GI"“:B',..H +g 525,_ T
Cleaxly, such bases axe not the best svited to study -Huis
kind of Scenarces : a. siugle physical effect captored by one
Wilsow coefficient, say Cw Ow /N, in a “geed” basis,is spread
aroug wany d:CPerest operatocs (inVolviwg all fermious )
n bases thotf remove Oy by usiug the oM abeve. Moreover,
the physical effects coutrolled by {wne sivgle parameber o
will appear cu the “bod” bases throgh mony Wilsow coefRi-
cieuls thal are corvelated cn a very precise way. More

precisely, one has
CwOw—'rsgcw -—0 +20, -\-— (0 +0' +0' +h.c )+_Zo“)?1

Such fo‘l‘a&‘(‘.:.al corcelations caw be vathar msle.odc.us ow

dhe ok\\mf -Fvou.t M determines 'L“\ﬂ. Soeé ?fe Pet‘tuﬂ o‘: o-
fartcwlo.r basis : its covme.c‘b«:ow +o gae?e\‘?.me.v:bd dato..



Expeximentol constraints
A 3°°J bosis should have a. clean camnechiow between oPerad:or-.S

and cbsecyables ) Ldea.llj wa 124 aorres‘»vm , which s
however not possible i proctice: a qiven ex?e\'imeﬁta.l coustraint

30\«:.:415 involes some Lineax cowbinadiou_ of Wilsen coefs.
Extra.c:\?.:ng wmodel-independent bounds on the Wilton coefs. of
d=6 opervtors veguires vsing a cousplete bosis and Yo Py
Speccal attewdion to pessible hidden correlotious. The commeon
?m'b:ce of setting bounds for o siugle coeficlent at o time
igoores covvelations (thal can be dveto theoyy or Simply baxis chotee! )
overestimates the experimeutal coustraiuts and shovld be
evoided . bu the other hanmd, coucrete BSM scanarces
predict particolr patterns of correlatious between Wilsen
coeffiecents, allowing for wore stringeut experimedtal cous-
broiuts on them. Tirally, it s cleox thok in order o set
consbraiuts fom expeciment on the ¢:'s one doesw't cre abost
their possible en\'\anamw{:(\oﬂ 3:) or Suppressvon (by g4 fien? )
which only plays a_ role on the theeryes ops ownection.
One could proceed by wolkiug a glebal cowplete Lot of

all doto. for £he 54 Wilsow coefficients, or the velevant
subset for Higqs physics, which is the seclor where sésr\i\:iaax»‘t
deviations are well motivated. Altexvakively, one can save
effort by noticing the heraschical patbern of experimen-
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tal coustraiuts (on ¢ ME/A?)that vange from the very precise
per-mille level (eg. fom €W precision dodoYte percant level
(e3- from TGC dota) to loose coustraiust of order 0% or
less (e.j. for some Higas aquLuﬁs} We can irmagine ?cd:oria)\j
such bounds a.s an ellipsoid iw the space of Wilson aoefs:

/ 0(10% )
VN

3 o(%)
[/

(whewe each asxis represexts several dimensious iu tne ¢ space).
A good bosis should be well aligned with such elipsoid so £hat
a well defined sobset of operolors can be coustroined ot the
pec—mille level (and tharefore caun be deopped Sofely from
bre dliscossiow of the wuwsbmiuts on cther operottons ) and
3o o0 towods less coustrained ops. until one can debermine

4he wost prowwsiug ones + ex?e,ci: possible |our32 deviations .
l-k’aﬂs 'Phhs.’.c.s

Such program has been carried through with o foews ou thgys

?\ujs\:cs in Jhelast 2 popexs of the Li‘o\ioﬂmﬁmj (w\\a-e. you
cam. find a detoiled discussion). Here I will skeleh the

Prbcz.o\o\-e ond woun foc'M—'bS . The S“:oxtiws PL\L’E (uv\clet-
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the assumptious of MFV ) is the subset of 20 opevators below,
which axe Lhe oh\t’ ones c‘i\—ed!:(:‘ velevautto tqas Ms.’.c—s.t

Rgg&l&s H &« O;;z%(@“‘HF)Q 015}3=q’2‘H‘QB B ——p "‘-’YY
TOoP. s 2
PreF Or =3 (D) 0= HIGLE™ > gg=h
= 6 v a
AndA N il — O (S Hﬂ-wi. hs2y
0w =4 (HoBH) DV, | |0y~ ig(DoH) (0°H)B,, |
Op = LTQ’ (HTD#H> d’fBW Oy = : (jfabcusl HJPH cpp
0, = yu\H\QQLHuR 0y, = ya| HI*QHdp = 1.|H]* L Hep g "‘"FF
O}% = (?HD H)(ﬂjg IR‘) O?Z: ('iHTD#H)((ZH‘;'#dR) OF{ (IHTD H)(LR “LH)
0" = (il D, H)(Q11*Qy) 5-*3'{;
O[ = (J-H*U“D H)(Qpo"Qy)
05} = (Qr0™,Q1) (Li0*'Ly) O = (Lyo*pLy) (Lo dy)| T

TP these opexators are preseut,they will modify the. couplings
of the H‘:ﬂﬁs wrt SM velves, offering ?o‘\'ed.iol windows o
new physces. T howe indicated above sevevrol such effedhs,
Sorne of which have already staxted to be probed (for the
st tlme 1) by the LMC, sthers will be uo the folore..

Which ones can still show Sowe large deviodiow frou dhefn?

First one should realize that momy of these operckors
howe an iwgock o bher sectors of Lhe -’A«a.m—:, not
T60! apfects indirectly Brough its modiBondion. of Gy . OO

is imporlawl Pr combined exp. custraints (though ).
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inveluing explieitly thiggses being ?voo\ucn.cl , Hhat ¢s, with
H-> (;ﬁ> We've seen this already with Or,which chouges
the My @My relatiouship. Other operoters will wodifythe
covphings of ferwious to gavge basons (eg iﬂiffﬁuh)(; )
ond othexs teiple qange- besou coupliings (TeCs), Like Oyp =
ig' (PFHY (PH)B. €x 5. One caun then use experimental
dota. frow LEP + Tevakrow to set consbrosuds cn many of
these ops. even befre leobing at Hggs data.

As we memtionzd already, wor kaing ot ovder /A%, the expec-
ted deviatious i obsexvobles of iuterest well be some lingar
cowbiradions of Wilson coeficcents of the d=C ops. i the
table above . We @an now be more expliect about whot ¢k
means (w practice to have an opexrator basts well algned with
experimental observables. The luncar system veloding cbier-
vables . ond W:lson coefRecents ¢; tu the SiLM (Sub)basis
obove takes the schemotic form :

- L -

2. T, 00| [e

= b
7[> T.Of.|<
:H x x Tu| | <t

The cbservables q{' oxe the very precise 2-pole doservobles
measvred at LEP-T (the lq:‘l:ohiac 2 widths uto w, L, ke ) and



the W mass (Tevalson). Deviotieus tu these 4 dbs. depeud
through the wodeix T on just 4 Wilson wefs (e o, O
axd Cu+Cp ) which can then be bounded at %o level. Wet ome
quork cbservables q? (‘51'2“‘, Ry, Pc ,0p) dso well measvred
by LEP plus & /67 (KIDE +(decaye) which depeud on just
5 adolihonad c;'s (CZ' ,c‘f’g‘, e, cd ,CS_”') which can . forn
be bound at a Similor level of precision (c;_t\'\f,/l\g % 0(163)).
Finally, LEP-T data. o TéCs, gives iuformotion on-the 3
paroreders 9] Ky, Ay (e #x5) and Hhis, through T, can be
wed to bovad kg, and twe kneor cowbinatious af Cy ,kyw ,
Kup, et the gor cent lavel.
One concludes +thot previovs doda closes H45+3=12 of the
20 pessible windows for wew physics from which we started.
Let s foews Lhae on the B operoters that remouin. They are
Oy = 5 () Og= A[HI® Oyp=4e W f Wi
J=tbe)
Opg = 3'21'1\"3':.93*" Occ= 35 IHPpoe™t”
and o lkineor cowbination of O, Op,Ouwand Oug that can be
writen as Ouny = G MU Whv w
(an op. not in tha bosis vsed). Using the previous bounds on
c's, it torns out thot Hhe. uncomstrained combination asso-
ciated with duis operater is Ky - Ky
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What these T operodors howe in cormmon ts thok -’:.\\es cavolve
JH*, i Such a. way thak H - (W) ius't gives ofexuﬁ:t-s a.la-ea-dj
cn Pa=y and theix Cmfac‘l: s tot observable . This means
thol only thgas dolio. con constrain these operators.
On wodiRes the Waqs ?w?aﬁaicf osd theree chourges in o
universal way all Higqs couplings (leaning then all BRs the same)
O will impact hahh, not accesible in +he neax Qivve.
Oy, 4y offect BR(h+bb ) and BRChs ve) vespecthively.
Oy impacts BR(h+7y) by chougiug the SH top-leop coutribubion.
Ta addithon, ik changes the assocloted production hte vote .
Ogp wekifes directly BRC(ha37)
O¢ce c&\au%o_s 0(6G&-h), the wmain Waqe produchon mechanism.
Kyw—Kyp offects BR (h-2y).
Forforming a. gidoal Rt 4o all gqe dotol fom aTLAS and

cnsS the onb S\‘sni.ﬁjco.u:e bounds aﬂalﬁ'bo the W:lson coefs.
that coutrcbute o‘«’.\—e.c‘\':lﬂ to sM leop-soppressed proasses :

[
e €[-0-8,08] %107

™ Kgg € [12,18] %1077 15%c.L.
%K.‘JY e[-612)x 10

where Ky = - L (Kyu-icus) - 25% Kop - Nobice that the. last bound
is passible even though h-2y has wt been seen yet bit thanks
to the exp. et on ibs rate ot aboult |0xd3y.



deviatious feorn new paysics i all socts of Hags measuvemende.
AsS an examiple, cousider the test of costedial sywwaebry bated

1'1‘)6 OMLJSLS veviewed above is DSCF)\ to booﬁc' ?dsib‘e_

on me,a_cheusg

oo g o EbowwW) T(hs22)
WETT T pfhaww)  T(ha2w)

which (s coustrained experimentally 1o the rauge (-o4s,0.15).
Usiug the d=C EFT approach ove gits
Ma—4 2 Sy [o.‘-'(cw -2.6Cq +dkyyw -39 kys | '%\"-"’,-_
~ @,g $q% - 0.1 8Ky ~ 1.6 Kay ) "—‘/%_
and vsiug the bounds ow these deviodieus from TeC ond
hoy doda, one qets the steowger boued

Awa-t € [-5,61x 107"
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