New Physics from
B->VV :D-ecm-,.s

- Alakabhe Datta



In <o i\uk () T

' Hints o  Denahen fown SM
in  Sevexal ACCM‘S

= Rk, B oK, BakA..

‘ &\uskon‘. _I-f QHQ!"S ax e ~Can)

= Can we Tdanhify  wature

‘3 NP
Hechve

~ Gwn we vheature, Pavemeters

q ‘\"\C NoP

Aws : Y23 = Spectally Wit Qaayy
Decays



€ B(p) — Vi(k1,€1)Va(ka,€2) (0K*)

b

M = aei-e5+—5(p-e)(p-e3)
. mB
e X
+ 2 Qeuvpcrp q 81‘0“52{:r
Mp
q = ki—ke M‘ <"
s

e Three partial waves: c is P wave, a and b are
combination of S and D.

o T.P: Ar ~ Im(bc*) and ~ Im(ac*): Interference
between P-even and P-odd amplitudes

Ar ~ Im(be*) and ~ Im("*)
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ﬂl‘-violation- Another Probe of CP(T) violating “

phases  ( DoMo and Lendaw)

e If CPT is conserved (local and Lorentz invariant
field theory) then

CP violation implies T violation .

e T-violation in B decays can be measured via Triple
Product Correlations{TP) -

e Triple Products are products of vectors of the type
T.P= ’31 . ('272 X '173)

U; are spin or momentum vectors.

e Under time reversal T: t —» —¢
TP — -T.P

e In B — V1V, decays we can construct the T.P
TP =5 (& x &) i
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- ’. o We can'd_eﬁne a T-odd' aSYmmetry
T[TP>0-T[T.P<0]

AT = TEPSO+TTP<0

e A7 is not a measure of true T-violation: Az # 0
| with strong phases and no weak phase.

e For true T violation we need to compare AT and
AT(T-odd asymmetry for the C P conjugate process)

ey
AT ( Lind *"")

I A'I' (B" ; K‘)

|2 5 Ar et By diegee
: o c.,(sr-s.) Sm(*l"‘-’
| e Brear XY s""‘(‘-!"‘és"""




B < ¢k (Pol Pug3led

Rekietty:  (0,8)  (4,4) (=)

J -
AL At 2 A ,AW
AL ~ P

vy <L YD Et ~ Wiy Eq~old

SW (V"A) X
' . ?‘.P~ ~ 2-“
A\_ ~ i._. &.. y N\"

$ ISR b
P o N Ay ~dac
Lo Y -

\‘3 - 33 (54‘3 | ';l,” '
R Q-\‘. (basisd S 2 0S€232004



Ressluken ',f Pel H‘!»Sk-

— Loexge Rescalenivyg

- Lmaf. Am\'h\'hh‘.n

j\v\p Q\HS\mn-;. Nh“- ace Hhe
| PYmC\\'.ﬁ$ ‘ *" eqjk“

’Jt ! -:: 'f’

0_ r‘]

| o~ Pew
NP {Gs h KT Supet e Q\\*\d
wh PtuanPquuud-l&M

- Did} in wesjurement wm Q' f"k"'
ond  BYa o0k wedd be .m.mm'



Pot Puyrle

Con e  ayplained by N.P WHu\a
i net" SsM  \ike

s ( Q\t' | Huaa | B2 ~ L')w(“‘-'\“v-a\‘)

A |
Ay = ASM “Aﬂ'
TP ~ < e\‘e" r>

TP (44K =0 (single amp)
O'N2ooSteool (Banand
©'e7 201 2 004 (BELLE)
Av: ©0°'10 20°'08 ~ ar

'i“\'ym TP = NP and newd weak
, ?m‘ e

= nem. SM “\f-l ?\“"“S

e =



(New Physcsin 5= K"

° Suppose there is.a new phys:cs contrlbut:on which
is SM like- mvolvmg new Ieft-handed couplmg of the
| bquark. -

A gy < KUV - A|B>X5M( ~3 )
- ;K'

+9¢ < K*IV AIB > Xnp

e We can combme XSM and XNP-. Stl" only one
“phase here X = XSM +XNP and %) AT - 0. In
other words a

| a~ g¢A1[X,gM + XNP]
| b~ gpAa[Xsp + Xnp)
Cr~ g¢V[X3M + XNP]

a and b are proportional to the axaal vector form
factors A; 2 while cis proportlonal to vector form-

{ factorV

| e Ar ~ Im(bc*) = Im(lXIz) 0 Im(ac*)
No T-wolatlon even wnth N P |f N P is SM type( LH :

" | interaction)!

1 Een though there :s N P |t ts kmematncally sumllar to
?'i-SM RTINS S |




New Physics in B — ¢K

® Suppose there i is a new physucs contrlbutlon WhICh
is not SM like- e.g involving new nght—handed
coupling of the b quark

| A~gg < K*IV AlB > XSM : &~ _("“.x"‘
+g¢<K*|V+A|B>XNp g ‘"(x‘ﬂ' e

| - - QL (nnﬁ xﬂ')
o Clearly now AT Im(XSMXNP) 7’= 0

| Ay~ 3«\ {oe®)
o Hence non zero measurement of T violation in
B — ¢K* not only indicates presence of new ‘physics
but also yields information (partially) about the =

= Rature of new physacs - R\.\ 5 ump\i%’
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