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Compo§ite TechniColor
Dynamics

Fundamental partial compositeness: Extensions of the SM featuring a composite Higgs sector made by
a new fundamental technistrong theory that besides featuring TechniFermions (F) also features

TechniScalars (S).

Standard Model masses

(TechniColor fermion) X (TechniColor Scalar)

(Standard model fermion)

TechniBarions
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PROPUCT IOV IV
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COMPARISON WITH sUsY

It is interesting to notice that the fundamental partial compositeness model and SuperSymmetry can produce

similar signatures at LHC.

t, is produced in the same way as &,

TOP + MISSING TRANSVERSE ENERGY
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COMPARISON WITH sUsY

It is interesting to notice that the fundamental partial compositeness model and SuperSymmetry can produce

similar signatures at LHC.

t, is produced in the same way as &,

BOTTOM + W + MISSING TRANSVERSE ENERGY

b
o %
X1
W—I—
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Sp PECAY CHAMVELS

Additional decay channel

The decay width of such processes depends on the masses of F, Sy, S¢ .
Decay channel in common with susy

Spy - Vb
Fi
Sg
dJ
St ----- oF
)
S
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FUNDPAMENTAL PAET IAL COMPOSITENESS @ LHC

Sp mass limit vs NTC vs BR(S 5~ Fet) for tt + MET

NTC

The color bar represents the
masses excluded considering

the analysis shown before and

it is valid for mz, < mg,.
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B — B Mixive

Hepy = CBE(S_aV”PLba)(gyﬂPLbB)

BMEP Cpp(zmy)

AMEM T M (2my,)

Rpp,

Ci¥(2my) = 8.2 X107 °TeV

Ryp, = 0.09 + 0.08
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Free parameters: (yng)bS, (yoy)

ANOMALIES
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X = (MSD/M:F)Z Y = (MSE/M?)Z
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ANOMALIES

Free parameters: (yng)bS, (yLle)W, (yLy,}L)W, k)Ms, , Ms,, My
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ANOMALIES. THEOKET ICAL PAMMET 24 S?ﬂc £

ALLOWED

MASS RANGE CONSIDERED:

M1, M, M € [0.1 — 5]TeV
ASSUMPTION:
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ANOMALIES: T+ HEO?ETICAL PAMME‘T' L€ SPACE

ALLOWED
+ LHC CONSTEAINTS
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ANOMALIES: THEOEET ICAL PAMME‘T' L€ SPACE

ALLOWED
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Theoretical prediction

W BOSONMASS

| | |
Correction to the W mass due to new
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Old average, 80376 £ 11MeV g S =-16n Ve ,
Z
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l l l l M. E. Peskin and T. Takeuchi, R. Aaij et al, JEHP 2022
30200 80250 30300 30350 80400 80450 R Komady and B O 0122367
My (MeV) Langacker, PRL 1990 G. Altarelli et al, PLB 1995
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T. Aaltonen er al, Science 2022
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COMCLYSIONS

We studied the signatures that the fundamental partial composites model would produce at LHC
We compared fundamental partial composites signatures with Supersymmetry signatures

We obtained Constraints on the fundamental partial composites model

We studied the parameter space allowed assuming that the fundamental partial composites can
explain the anomalies
We connected anomalies and LHC searches in this context

We studied which masses are required for F; to explain the W boson anomaly measured
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B — B Mixive

SM
Cyan: Standard Model contribution at tree
level
Orange: fundamental partial compositeness
contribution at tree level with left-hnanded
quarks TC

Yellow: : fundamental partial compositeness
contribution at tree level with right-nanded

quarks.
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FLAVOE ANOMALIES

R;,, Anomaly
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MASS RANGE CONSIDERED: M1, Mgy, Msy, € 0.1 — 5]TeV

ASSUMPTION: m}. < ms,
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Sp PECAY CHAMVELS

CASE 1: My < Mj

The new fermions can not decay into any new scalar

Diagrams in yellow can not happen on shell

S ----- a2l
i
W,
d7
S ----- Fy
7l
W,

Roberta Calabrese

At most only one of the diagrams in cyan can be on shell

: <
depending on |mT£ — mTil = My

ul

dJ
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Sp PECAY CHAMVELS

CASE 2: M5, < My < Ms,

The new fermions can decay into §j
None of the processes can happen on shell

FE Fy u/ u?
Sp----- Fl Sh----- b
St __ (J] i ~1]
u ol W, SE
FN Fl & &
Sp - Fio Sp----- ¢k
St~ ©J i ij
d’ di W, Sk
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Sp PECAY CHAMVELS

The diagram in cyan can be on shell depending on |m mfil § my, (at most one per

FL T

column)
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2 F(x,x) TESE
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2(1 —1y)3 i
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1
FLR(]-) =g
_1—4y+3y2—2y21ny ) Fo(y-1 1-6 3v2 + 2v3 + 621
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LR 3 F7(1) Y
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THE WBOSONMASS

0.8 T 1 T
06l : Correction to the W mass due to new
physics
0.4 - AM,, ~ 300 MeV (143 T — 0.86S)
0.2F - Where T and S are the oblique parameters
/,//,. /////
=~ 0.0} R - May (M2) — M4y (0
7 S = 167 sy (M7) _ 3y ( )’
5 Mz
—0.2F ¢V i
LG
> I1;,(0) — M35(0)
—04F P 2 T =4r > :
® Exp. value SWCWMZ
[ — AMy |
—0.6 P e s
08 PO . . . T = 0.08 + 0.07
—0.8 —-0.6 —-04 -0.2 0.0 0.2 0.4 0.6 0.8
g S = 0.04 + 0.08
p =092
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THE W BOSON MASS &

%% W
T and S take the following expression in this case ]__z
Npc X1 3 3
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2
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= 8msw2cw? Flx, x2)
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G(x) 44 1 t !
X)=— x—1 arctan ———
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