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Determination of p-n
plane using only tree-
level processes:

~ 1) SM solution

— 2) Requires O(1) NP
L contributions to g,
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« SUSY contributions to K- Kand B, - B,

mixings at the level of 10 - 20 % of SM:

a) MFV: could show up in B ~»up if tan f large
enough and sparticles light enough
b) small 8., and 5, but large 5,

* Nonabelian flavour symmetries
* GUT connections with neutrino physics & LFV
— Interesting phenomenology!
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» In general, 6,,can show up in AB=2

and/or AB=1 processes, depending on
chirality and sparticle masses:

— AB=1 most sensitive to (& and large

23)LR,RL
tan B (chromomagnetic penguins)

— AB=2 also sensitive to (0 nd

23)LL,RRG
moderate/small tan B (boxes)
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« Abs (§,,) . fixed by BR(b — s y), phase
constrained by A_, (b — s 7). Effects

LR,RL

» where this phase matters: A (b = s7), A,(b —
slI), AL(B,— KY), AL(B,— ¢7), etc. Clean
probes of (5,,)

LR,RL

» where chromomagnetic enters: B, — ¢K, B, —
nK, B, — ¢¢, B, - KK, etc. Affected by large
hadronic uncertainties

CERN, 31/1/05 Luca Silvestrini — INFN, Rome 6



Siie

0.8

Q.6

0.4

Q.2

=5
-0.01

S

Q.8

0.6

Q.4

Q.2

—0.4

—-0.6

—0.8

0.002 0.004 0.006 0.008 0.01

—0.008 —0.006—0.004 —0.002

PRI NI SRR M I
—0.075 —0.05 —0.025

Il |2
o
SR

—0.6

0.8

2
-0.01

“Ica Silvestrini — INFN, Rome
Ace(b —> sy)

—0.008 -0.008 —0.004 -0.002

0.002 0.004 0.006 0.008 0.01

CFMS



Doo0000000000000000o0 o
ooo00o0000000000000o0o00
O00o00000000000000000
0000000000 100000000 oy
OOo000gr] L0000 0
OOCE - J-E0OEO0
[x/[=][=]@l@loial [-f [-7-[« s o000l
wm@nﬂn Ool= s 0 OOCO0O00 =]

ogd !nun@E

O/ nuﬁ__m_.w

o O o\a - -Dnn@
oooMedd OO0 e 0 fa]
ol-|-i=|ml o= oo[] OO/ [alfa:
JE » =+ o/o[olfa)[x[x]

OREoO[e]s]
oooOOc 1 LOO0000
oo00O000O00O I CE0000n
00000000000 00000 O
oo00000000000%EI00000 o

0.0,0.000000 00850 0,000,

@ 8 Xt o © o W a o

d = &g 8 ‘e & =B |
HYFCT
(5. 0)wl MW

oomgoocoopaooNOO00000
ooooooooooo0eROO000C

Ooooooooo0o0d™MOO0O0cr
Oo0ooOooooogon :
OO000000000cd
0O0E0000 J00NE
[=![m][=][a)@l[=][-] §-1 |-{-1-]«'0/0/0O/0
s @o00000 ei=/= =0 O

Ny O

= oopesd]0o0
10100000

1

0.4 06 0.8
R = (6d25) RR

0.2

O

-0.8 -0.6 -04 -0.2

Re (6d23)LL

Ciuchini, Franco, Masiero & LS

Luca Silvestrini — INFN, Rome

CERN, 31/1/05



» For small or moderate tan 3,Abs (3,,),, s
not fixed (only a lower bound from AM ).

» Large effects possible in AM_and
A(B, > J/y0), A (B, > D, D,), etc.

* Effects in rare decays & penguins much
ess dramatic than LR/RL; however, for
arge tan B, fall back into LR/RL case
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g.08

Q.06

0.04 1

.02

Look at the scalel
Correspondingly, the
phase of the mixing
amplitude can be
arbitrary
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* need SUSY contributions to K - K and
B, - B, mixings larger than the SM one:

a) MFV impossible
b) need:
- Im(3,,),2~10%or Im (3,,),,
Im(5,.),2~ 100r Im (5 ) 2~ 108

LR,RL

+ (8,;),~ 107 or (8,,)e ~ 107 0r (3,,)pg ~ (8,5), ~ 1072
or (3,,) yn~ 107

LR, RL
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* If LL or RR terms do the job, then

—no large effects to be expected ins — d or
b — d transitions

—(9,,),_ s eXpected to be small since one must
have e.g. (5,,), x (3,), ~ (8,,),, s0 no
effects expected in AM_.
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* If LR or RL terms do the job, then

—large effects should be expected ins — d
or b — d transitions (¢'/¢, B,— py, B,—

K™y,...)
— (8,,) x o Could still saturate present bounds

and produce signals in b — s transitions
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* If B-factories improve yand do not
confirm deviations from SMinb — s
penguins, surprises from B_- B_mixing
or from B_ — up still possible (and well

motivated by flavour models and/or
GUTSs)

CERN, 31/1/05 Luca Silvestrini — INFN, Rome 15



* UT agreement might still be accidental:
surprises in b — d penguins or rare K
decays still possible

* If B-factories confirm deviations inb —
s penguins, rare & nonleptonic b — s
decays should be investigated in depth
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+= HFAG, * = SKEPTICAL

Need a model of
hadronic dynamics to
quantify uncertainty
on sin 2f3. Using
charming penguins:

in23 0.34 £ 0.20 = 0.08 from Syxo = 0.34 4= 0.20 (HFAG)
Sl 26 —
- 0.46 £0.28 £0.08 from Syxo = 0.46 £ 0.28 (skeptical)
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