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INTRODUCCION

¢ Como entender estas desintegraciones? Fermi propuso un modelo de interaccidon basado en la interaccidon de corriente vectorial
de la QED.
B |
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La desintegracion 3 nuclear (n > pe v,y p — ne*v,) se puede describir mediante el
Lagrangiano efectivo

~G/IN2 [P y*(1—9davs)nl[ev,(1-7vs) vl + h.c.

Con G = 0.97425(22) Gy y g, = 1.2723(23)

La interaccion entre constituyentes fundamentales (corrientes de quarks y leptones) si
es universal (V-A): Cos O

Los procesos con cambio de extrafieza

—G/\/Z [u yO‘ (1 — 'Y5) d] [e ya(1 B 'Y5) Ve] + h.c. (K—=>(m)lv,, A—>pm,..)suceden

analogamente (Sin 0.)
Y g, se entiende como una correccion de interaccion fuerte (QCD)
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FORMALISMO
€1,R = VL,R, €5 = 8L + Sr, €p = S, — Sp,€7 = 1,

(1 +er + €R> Cyp(1 = 5)v - Q[W“ - (1- 2€R)7M75] d

- GF Vud

£ p—
CC \/§

+ Z(1 — Y5) U - a[gs — gp%}d + 2€7 Zaw(l - ’75)V£ -uc™d| + h.c.,

& = ¢/(1+ e +e€g) fori =R, S PT.

(e,+&R affect the overall normalization of G; in V/A processes)
Nuclear physics is only sensitive to (1-2¢;)g,/8,
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AMPLITUD
7 (p) = 7V (py)7 (px)v-(p)

GrViaVv S . .
M = My + Mg+ Mp= = \d/§ ~—(1+ e+ eg) [L,H" + EsLH + 2ér L, H"]

(La dependencia de escala de los ¢ ; |a cancela la de los elementos de matriz de las corrientes hadrénicas)
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AMPLITUD
7 (p) = 7V (py)7 (px)v-(p)

GrViaVv S . .
M = My + Mg+ Mp= = \d/§ ~—(1+ e+ eg) [L,H" + EsLH + 2ér L, H"]

L, = a(p)yu(1 —s)u(p),
L = u(p')(1+s)u(p),

Ly = ()0 (1 +v5)u(p),

(la parte tensorial no es relevante)
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M = My + Mg+ Mp= = \d/§ ~—(1+ e+ eg) [L,H" + EsLH + 2ér L, H"]

po— , )M
L, q (P + pr)

u(p")yu (1 —7s)u(p),
L = L,¢"/M,

L — /L_L(p/)(]- _I_ 75)“(]9)7 @(también se usala

relacién entre H y H")

CD QCD - -
A“S A s€
+ 01+ S
SKOK . (STKOKE |
3 S i M. (Mg — my,)
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AMPLITUD
7 (p) = 7V (py)7 (px)v-(p)

GrViaVv S . .
M = My + Mg+ Mp= = \d/§ ~—(1+ e+ eg) [L,H" + EsLH + 2ér L, H"]

. AQCD
H" = ("7~ ]dy"ul0) = evQ" iy (s) + cs—E=q" Fy(s),

H = ("7~ |dul0) = Fs(s),

" = (pyor + )"y QF = Doy — Po)* + (Appin/8)¢", s = ¢°

92 2 QCD 2 2 2 2
Ay = mi —mj, Afgpr = Mgo™ — My + M-, — My,
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7 (p) = 7V (py)7 (px)v-(p)

GrViaVv S . .
M = My + Mg+ Mp= = \d/§ ~—(1+ e+ eg) [L,H" + EsLH + 2ér L, H"]

_ AYED
H* = ("7~ |dy"ul0) = cy Q" F(s) + cs K;“ " Fy(s),

H = <77(’)7r_\ciu|0> — Fs(S), o(M,)
ALTD
_|_
Fs(s) = cs (de—[jn )FO(S)
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AMPLITUD
T (p) — 77(/) (pn)ﬂ-_ (pﬂ')VT (p')

GpVa/S ) ]
M = My +Ms+ Mg = “E2E"E0 (14 ¢p + ep) [LH" + ELH + 287 Ly, H™]

V2
AQCD
— | 1 0
a* = (V77 |dy"ul0) = ey Q" F(s) + cs—E gt Fy(s),
QP AQCD
H = (07 |du|0) = Fs(s)mp Fy(s) — co— K| (s
(también se usa la (md —m )
relacion entre Ly L") 00 / U,
¢D QCD A . _
AQO A | SE
+ 0 -+ S
S KK . STEOKY 19
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FIG. 5: A as a function of és (for ér = 0) and ép (for és = 0) for 7= — w nuv, decays.
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Horizontal lines represent current values of A according to the upper limits on the branching
fraction obtained by Babar (dotted line), < 9.9 x 107°, 95% CL [15], Belle (dashed line),

< 7.3x107°, 90% CL [16] and CLEO (solid line), < 1.4 x 10~*, 95% CL [17].
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OBSERVABLES
20
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<10

= aég + feér + veg + der

FIG. 6: A as a function of és (for ér = 0) and ép (for és = 0) for 7~ — 7~ n'v, decays.

Horizontal lines represent current values of A according to the upper limits on the branching
fraction obtained by Babar (solid line), < 7.2-107°, 95% CL [18] and Belle (dashed line),

<4.6-107%, 90% CL [16].
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RESUMEN DE RESULTADOS

(LU is assumed)

~

ET (in units of 10_2) |€T‘

n
Babar -0.55,0.50]
Belle I1|[—0.20, —0.25] | J[0.15, 0.20]

Low energy | o1

LHC (ev) | o3

Cirigliano, Alonso & Graesser, JHEP 1302 (2013) 046

In nuclear processes dependence on g; g+
g:=1.05+0.35, T. Bhattacharya et al., Phys.Rev.D85, 054512 (2012)
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RESUMEN DE RESULTADOS

(LU is assumed)

™ €s (in units of 1072) ‘€S|
@6
Babar 083,07 10-2 RS Low energy | os
| 1.3
Belle 11} 4o 43 1022630 10| LHC (ey)

Cirigliano, Alonso & Graesser, JHEP 1302 (2013) 046

In nuclear processes dependence on &g g:
g.=0.8+0.4, T. Bhattacharya et al., Phys.Rev.D85, 054512 (2012)
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RESUMEN DE RESULTADOS
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In nuclear processes dependence on &g g:
g.=0.8+0.4, T. Bhattacharya et al., Phys.Rev.D85, 054512 (2012)

Owing to the strong suppression of the

SM isospin breaking amplitudes, we find that the different observables would allow

to set constraints on scalar interactions that are stronger than those coming from

other low-energy observables.
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Owing to the strong suppression of the

SM isospin breaking amplitudes, we find that the different observables would allow

to set constraints on scalar interactions that are stronger than those coming from

other low-energy observables. (0" 0"nuclearfdecays,x >evy,R,, ..)
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CONCLUSIONES

* La busqueda de corrientes de 22 clase deberia dar lugar a su descubrimiento en Belle-Il, a travésde = > = nl) v_.
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CONCLUSIONES

* La busqueda de corrientes de 22 clase deberia dar lugar a su descubrimiento en Belle-Il, a travésde - > = nl) v_.

* Este descubrimiento permitiria verificar la prediccion del SM (suprimida por G-paridad) o analizar qué nueva fisica interviene.
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* Dentro de un analisis de teoria efectiva es posible caracterizar dicha nueva fisica de modo sistematico.
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* Dentro de un analisis de teoria efectiva es posible caracterizar dicha nueva fisica de modo sistematico.

* Dicho analisis muestra que estos procesos pueden fijar los mejores limites a interacciones no estandar escalares de corriente
cargada (H cargados, leptoquarks, ...). (LU is assumed)
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* Este resultado debe estimular actividad tedrica para predecir mejor los SFFs involucrados.
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Los estudios de SCC en|Belle-llJestan liderados por investigadores mexicanos.
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