(Fvidenze di (Jscillazione del ()°
alle ([3-factories
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® T| caso del charm
® Le misure
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®yCP
® Analisi di Dalitz

% Interpretazioni e conseguenze
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yormalismo (1)

® Mesoni neutri : autostati di sapore (M°)

® Evoluzione temporale: interazioni deboli, che inducono
oscillazioni e decadimenti

9 (IM“(t))) ( _in (IM“(tD)
o\ |M " (¢)) X / M° (1))
2x2 hermitian matrices Mesons decay!
® Autostati di massa :
—0
|Mi2) = p|M®) +q|M ")
® ... si propagano con masse( m, ,) e larghezze (I, ,) definite

My a(t)) = e Hma=ia/DU A, o (¢ = 0)
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yormalismo (2)

® Evoluzione temporale di uno stato prodotto
con sapore definito, M°, al tempo 1=0 :

IMO(t)) = e 72 (oosh(A'yt/Q)|MO) _ & sinh(Afyt/2)|W°>)
p
® . dovei termini Comparsa dello stato di sapore
Ay = (y + iz)T opposto,con frequenza @ = 2m/x

7 = (I'1 +T2)/2 —i(mq + my)
® dipendono dagli osservabili:

FI_I_FZ 1 z —10 ‘5 : x=0

r=--"2=— 01, o [ orwear 3,
X = — F (|00 (2)) | f (AT 0) P
F . // (M°|MO(2)) [2 :

AT | S T e,

y e Y )| eV AN VAP V S Vah VA Wi e A A e L e e L A L
- 2T
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q Anello (Mancante (pre—QV(oriond)

r.'].d.:—
B -
'é n.;;—
a.zi—

o01F

Asymmetry

1"
{J.EE—\
05F

x=0.474
y=0.997

3 — - L L iu N W— 1 L 15 L - - - - z.u
Neutral—kaon decay time [Tg]

x=0.776
ly|<0.1

.I_ B = T

T 'I' w L L w

AL(ps)

Amplitude

DO

?

:. -+ datat 1a
= 1633 @

- ] deta+ 1645 a

A O5% CL limit
0 sensiivity

1?2pﬁ"
M1 3ps

data = 1.645 = (stat. only)

fe
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({)-mixing : teoria

Soppressione Cabibbo

® Contributi a "corto-raggio” (quark-like)

Soppressione GIM

& W

I_..I_..-'-F
\‘\Wﬂf 2 .2 <m3—m2>2
H oc cos™ 0, sm 0, >
b,s.d¥ Ab s.d m,
I Stati Virtuali:
ﬁ,,r W~ “"\E contribuiscono solo a x

S~ Stati Reali (Comuni):
P p— ¥ e 70 contribuiscono a x e y
= | 5. T ;(comuni)< I (tot)

Soppressione di fatto
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([)-mixing: Predizioni Y

®* SU@3)esatto: X =Yy = 0

® Difficile il calcolo delle correzioni a SU(3)
1.00E+00 -—H—‘—‘—i—l—H—H—‘—l—‘—l—f—f—f—ﬁ—‘—!—l—i—l—i—f—i—f—i—f—i—f—i—f—l

® Effetti maggiori suy ? 1.00E-01 + . -
1.00E-02 ’ \ . oo
x <~ 1073, i il I % | 4 I
%1_0{15-04-l ) s 0
y <~ 102 = 1.00E-05 | o PSS ol B
i S

1.00E-06 1 ¢
G. Burdman and I. Shipsey, Ann. Rev. Nuel. and Part.

D
e : : 1] ) v
Sci. 53, 431 (2003). Lerelr /\ SM predictions for |x| T
1.00E-08 +

[ SM predictions for |y|
1.00E-09

A.A. Petrov, 06
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([)-mixing: Predizioni Y

®* SU@3)esatto: X =Yy = 0

® Difficile il calcolo delle correzioni a SU(3)

1.00E+00 ——H—¢—¢+|—|—FH—¢—¢—¢—¢—¢—¢—¢—i—i—i—t—t—t—t—1—¢—1—¢—i—¢—l—¢—l—¢—l
® Effetti maggiori suy ? 1.00E-01 1 a A & T
1.00E-02 + a o

X L~ 10‘3 , 100E03 1 & |, T"‘ ﬁ ﬁx"“ ﬁ I o
10 , 1.00E-04 3 .
y <>V

1.00E-05 + ba a b =
® Nuova Fisica:

x| or |yl

1.00E-06 H *

1.00E-07 o " ) 4
/\ SM predictions for |x|
E 1.00E-08 +

!

: : g 1 00E.00 A.A.Petrov, 06
n’ : L
C 9
i i —— Stati Virtuali: correzioni a X,

! . ‘ ma difficili da quantificare

[ SM predictions for |y|
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Risultati Sperimentali

Molti esperimenti in passato hanno studiato il fenomeno

® Nessuna evidenza

Prime evidenze da B-factories : Moriond 2007

® alta sezione d'urto B
gle" e )o»ce = 13 nb @ Vs=10.5 GeV

. ~ —1 8 =
s alta luminosita’ BABAR: | Ldt~380 ™', = 5x10°(D D)

Belle: | Ldt=~540 fb™', =7x10°(D D)

® boost "naturale” Byct = 100um

INFN 38
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Ue L videnze Sperimentali

Oscillazione di Sapore D' D’

® BABAR hep-ex/0703020
® Belle PRL 96 151801 (2006)
Autostati di Massa D'ID'> K" K~ mh
®* BABAR PRL 91 121801 (2003)
® Belle hep-ex/0703036
Analisi di Dalitz
® BABAR PRL 97 221803 (2006) | D'/D’—K m'm’ K3m
® Belle hep-ex/07041000 D'ID'->K w m
m:;? 9
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Oscillazioni D° < p°

» Tdentifica sapore (D/anti-D) in produzione (1, =0)
® Tdentifica sapore (D/anti-D) al decadimento (7)

® Determina x,y dalla frazione (time-dependent) di eventi
oscillati:

S £ Am
N DO O _>DO [ EE“*"” T=U.01 Unmixed decays
= NP0 D(0) i g
j\[(l[) ())) 05D

Mixed decays

DD 0.005% of total

(e complesso coniugato) 5° _, po
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‘Identificazione di Sapore

® Produzione: D° dal decadimento D * " _>7TJr DO (e C-C-)

.
o p L | | L
" la carica del m identifica

' il sapore del D°
1@

® Decadimento: D’'—K mw" (e cc.)
Jfﬂfi:::J la carica del K identifica
" " E 1l sapore del D°

m=K¥: un-mixed (“Right Sign”)

S
’:’,‘{T‘

® Schema naive: {
m=K*: mixed (“Wrong Sign”)

INFN 11
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(_omplicazioni : (NS

% Decadimenti Doppio Cabibbo Soppressi : falso segnale di oscillazione

DCS decay: Mixed decay:
[ Y by Y ® Rate confrontabile
col segnale
Jﬂfgﬂx::: ;ﬂfﬂﬁz::: © Nessuna struttura
temporale
Relatwe rate ~0.3% | Relatwe rate: 0. 005% (forx 0 01)

DCS

D K n
%‘ y
D

ADCS=—\/R_e_i5 x'= xcosd+ ysinéd
Acp P y'=—xsinod+ ycosd

® Interferiscono col segnale ©

® Introducono una fase forte (ignota) @

) misuriamo deli parametri efficaci !

INFN 12
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1 _evoluzione temporale

® Tncludendo gli effetti di interferenza e sviluppando
per i piccoli valori di x'y" :

Interferenza

2 2
r(t)=7(t) = e_rt<RD+\/RDy'Fl‘-|-<x 4 )F2t2+ )
DCS M1ix
I'(DCS)
R,=
I'(CF)

r —

x'= xcosd+ ysinod

— Xty =X+
y'=—xsind+ ycosod Y Y
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Ua Misura di (BALBAYR

BB gt l Bitar e l D’ selection:
o bl w5 BRSSO D S < |dentified K and 7
%msa ) g’o.ws g ':_ . . p*(DO)} 2.5 GeV/c
0.154 F 10° 0154 [T T ) ’:*1.81‘5m(K§T)<1 92 GeV/c2
0.152 b 0.152 60 .
01: PR, SRR . s T ¥ heane Slow 7 selection:
0.148 R ¢ - . oz 0.148 |t : ' . i : :: :-,_:,-';:_.' 0 o p*(ﬂs)< 0.45 GeVlc
0.146 - 0.146 Rk g S e
T —— o = > o i 1 R plab(;;-s):: 0.1 GeV/c
0102 E A T 0.142 JENER T A ER L 5 KT 2
L TOUBA 186 188 19 te2 | oM #0.14<Am<0.16 GeV/c

M(K) (GeVic?) ' | | MK (Gevic Am=m(Kzz )-m(K7)

Fondl caratterizzati nei dati:

Misreconstructed D’: Random r:

% Partially reco. D?,
D°—-K - u'v

+* Double misid D?’—>K—=#* _ _
(WS events only) Combinatoric:

% Peaks in Am, not m(kz) **Random tracks

»Correct D wrong 7
“*Peaks in m(Kx), not Am

INFN
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(strazione del Segnale ...

®  da fit simultaneo M(Kn), AM (incluse correlazioni)

0.1445 < AM < 0.1485 GeV 1.843 < M(Km) < 1.883 GeV

s. o~ BABAR.- ~ o | *Data
c:g 10 RS ;"ﬁ.‘!‘. preliminary J . § 105 RS {t _ |RS Signal
> | I 1 RS signal: 2 ¢ 1] ERandoms,
= 10°F t A\ 11,141,500+1200 10%: ‘f + [l Combinatorial-
N _ ] . i . F ' f
@ combinations  §
s c
> $
L w
L EE | Wssignal: 21500 WS | Twssignal -
2 600 f \ : 4,030¢90 = | :Ra"df’m“so

! ] s . ~1000- Misrecon. D" -
% 400'_ ; 31. N combinations E I $ B Combinatorial
et ] . B I i
c - —
o : S 500
ot 200_ :’j

) 1.865  1.92 . 0.15 0.16
— m,_(GeV/c?) Am (GeVic?)
INFN 15
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(Misura di t

o DOm_costretti al beam-spot
% TI(fit) >0.1 %

® -2<t< 4 ps

® o(t)< 0.5 ps

R.S.:

Risoluzione, 7T

L®_L = Z W.SR.D:,X',y'

~t/r | ] /’*’C e (1=t [0 14
e’ —e /% e /e e di hyp:
Vro Vra Jy R.S.,W.S. hanno la stessa
funzione di risoluzione
/’")
INFN 16
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Risultati

105 # Data 1600 — Iill Data —]
= i - a Mixing fit =
- [ |Rs signal 1400 : ) B Random >, -
2 1045_ Il Random=, g 1200 B visrecon.D° 3
= - Il combinatoric 2 1“00;— B Combinatorial _;
% 10° % 800 - No mixing fit ~ —
e E o = =
& - 2 Eﬂﬂ: -
1“2? 400 =
= 200 =
5 m -
. - b =
N < ~ a 0F ) e
= 0 4--+¢__ - M_+_‘-- ——r «e " g e S ]
o R UUPUE S P S SN *‘“% oF ]
EE— e & gf residui wrt 3
5 } C hyp. no mix 3
2 414 0 1 2 3 4 2 a4 0 1 2 3 4
Validaz: ~ t(ps) t (ps)
A ajlone R = ( 3.03:0.16+0.10) 10-
T(D?) = 410.320.6 ;TS x'2= (-0.22+0.30+0.21) 103
) T(D®) = 410.1+1.1 fs (PDG) y' = (9.7 4.4 £3.1 ) 107
INFN 17
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(Fvidenza dell’ scillazione

_‘:’:a"’fa"'i’:"--’__.-"'.-’.-’.-lf:""f__f I:-';]'__.--"'.--'.--'l:'__.--"" f!-"’f;"’f;”-’f”a’f.ﬂ-"’fﬁa’f!a‘r-’f}fﬁf -"".-{ ) J "
a"".f‘a"'".f‘/.la"'".f.-"'".f‘}"’.f‘.-"'".fa""." A _-l"'_.-_.-"" .-.-"". _.-""' "". _.-"'_.-_.-’.-_.-"'_,__.-’_.-__.-_.-"'_.-__.-’.—_.-"'
o o S -"'.-_.-""_.-""".-"' i -""'_.-""' -".-""..-..-"".- A BAR4R
#'_.-'-.-'--.-'-rf.-'--.-'-.-'-liﬂ_{-'-.-'--.-'-r’i-.-'-{-'-r'fr_-.-' ﬂf.-';-’r’fﬂ;-’.-’;-’ﬂf.-’;-’ -’i --.-'.-' ﬂl’f.-'--.-'
.-'..-.-'__.-'.-'_,.-.a_..r.-'__.-'.-',.-..-'__.-',-'__.-..r,,.r.-'__.-',-_..-..-'__.r.-'__.-'..r_..-'.-'__.r.-_..-.f__.-f.-f__.z..r__,.f.-f__.-f.-f_..r.f__.-f.-f__.-..r_.-"
o g P g g Py prﬂlimlnary —
- .-"'.-"-"'.-"'.-"'x’fx’x’x’x’fx’x’x’x’fx’x’fx’ffx’x’ff.a"ff".f"f.a".a".-”.a”.r’.-”x",-"ff.a"’.-”
e ,-’.-'.-’.-",-’.-"-i'.-".-’,a"ff.-’.-"_.-’f.-"z"'_.-"_.-"'_.-"’-"'.-"z"'_.-" o P —
P T g P P g -'-"-' Sta..t‘ u‘ y
20 —.-Ll'.-l"'._::,.-f.- ?.-""?"H-{;;H_.-' Ty _.-"'__.-_ul'_-_.-"'_.- -
ol P o A e L ',-".-"'_.-"-",-",-’.-"',-"-".-"',-".-.-" = =
77 a7 e s s gyt o sy, AT S Physical solution =
S S .__r"!'_r".f.__.f/.-"._f.fr_fi__.f?:_r_ll'x i i P
.-"..-'..-'_.J.-"_.-'..-"..-'..l'_.-.-"..-'..-'_. el .-_.-"".-"'.r..-'_.a'_.-"_.-'.?' Fara L ¥ -
o o A P AL L7 AL T .--?".-fr"_{ LA, _6 4x1 0-3
T s P o P T4 .?.T""-"-r'"'.-"' y_ - -
"7'..-:.?‘!:;(-"'.-".-"'.-".-"'-"/f.a;.fx’f.fx’f__a’fffffx’fffx’fx’f .f;-’,?'-"':‘.a-’
A Fe il A & o e P o
i vy o A A A S A A 'J"’:/ B ';"X..-’ w—
S r - ?"?-}r;-?fﬂj-_r. ___.J__.-'_-__.-'-_.-__.-'..'___x.-'_-__.-..'___.-'.-'_-__x Ay
Lo | Ll ﬁﬂ;ﬂ;jfﬁf;?;_zxﬁ{;;gz}xxfxg - .-f__,.-'.-_,.-f.-' .-J'__..-.-'__,.-f v—
[ ] .-'_.-'.-'___.-'.-';.-'_.-'.-'___.r'.r T gy o A i A = e T
ﬂ bl A A o A A T P ]Il —y
Py .-'"_.-"...-"__,-..-"'.-"_..-"’_.-" P A Ly
-~ o 7 el -"':-".-'"'_,-"-"'.-'.-"'.-" it e, " 2 —
A g g .-"'-"'.-'_.-.;/ /_-_/.-”_ g ].U . .
_';_;"-.-"'_- A AT T EE T .--"'.-I e Wy g ' e el
H r i G P A S S S O S T S T Fgr . ¥ o e
R A _.-".-'___f.-' .-'__.-'.-'___f.-'__.r.-'___.-' .-'___:Fni ,"'. " i
- —.r'_.-'.-'__.-'.-',-.-'__.-'.-'__.-r__f.-f_,-f.f__r.-f__f.-f_,-f-,-f.-f_,f.-f_..-.f_,-f.-f___.r.-_.-'.f__.-'.-'__.f.-' o h — - -
h .-'.-'.-"_.-".-'.r.-"_.-'.-'_.r.r.-'.-'.-'.-'.-'.-",-".-'_.r.-'_.-".-'_.f.r.-'.-’_.-'.-’_.r.r_.-’.-’.-f.-r.-'.-’_.-’.-f_.r.-r - = ZG 9
it i . Pl iF o 4. . . iy
KJKKKIJKKKIJK'KKH-"L,L{Q-" 11 A 7 A a— gg B —
wal i al i F AT rE S B . 3 —
..r_.-_.-’_.-_.-f-._.-’_,_.-’_,_.f_,_.-’__,_.f-_.-’_.-__ -'.-""_.-' T — T — U
L Carresponds to 4.5c ~— — T -
Ll -.r'__.f_ B 3 4“ -
.-f.-f,-’_,-f.-f_,-f.-f,-f.-f_,-f.-f.-f.a’_,-f;_,r'.-f_,-’.-f{ j L B
s s (with 2 parameters) 35
e i R = E
El o A a i P g ﬂ m]x‘ng
- .-'.-'.-"".-'_.-"' U .-"".-’.-"'_.-’.-r.-'.-"-.-'.-"-'..-"-.-'.-"-_.-'.‘-.-'.-"-_.-'.-"-'.-"-.-'_.-"-.-'"'.-".-"".-"_.-"".-"".-’
L Fi TR T TP FTA T g T rryy iy
e o o o o o o o A =
i_.-'.-'.__r'nl|||'.-'__.-'.|"_|||'|'_.-'.-'__n"i_a’.-’__.-’n"._llri'__.-'.-'.__fi_ar.f__.ff._lill'__.-'.f_lll'll'_a'.f__f.ll'._llrl"__.fr'__i'll'.i.-'__.f
Rl P g A S P g —
e
O —
.-'_.-'.-'..-'.-".-.-'.-'.-".-r.-.-'.-'.-'.-".-'.-".-'..-".-'.-'.-'.-"..-'.-".-'_.-".-'..-".-'.-'_.-'.-"..'.-".-'.-'_.-'..-".-'.-"_.-'.-"..r.-".-'_.-"_.r
it G '--"_..-’--"_._.-".-.-'.-.-".--’ o A * —
S TS S A """"""'""J '""-"'."-.I."f-"."’."'."'r.l""f."'."’."'.{ o """f.'k 1 1 1 L I

0.5 | 0.0 0.5

. . r2 ! 10-3
® Soluzione favorita non-flsuca

N/;' ® Tncludendo le sistematiche |'evidenzae' di 3.9 ¢
( s Franco Simonetto — INFN & Universita' di Padova
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(Errori Sistematici

Fit e modello:
® Funzione di risoluzione

® PDF e frazioni di segnale
e fondi

Selezione

® Sensibilita’ ai tagli

)
INFN

Par Fit Tagli Totale
R, 0.59 0.24 0.63
X' 0.40 0.57 0.70
y' 0.45 0.55 0.71

Errore sistematico espresso come
frazione dell'errore statistico

L_// Franco Simonetto — INFN & Universita' di Padova
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(Dalidazioni ... + Fit mixing nel campione

Right Sign
® Misura r =WS/RS in cinque bin _ —
10° = . La
di t, da fit a AM,M(KT) E;;"ﬂfag [ | mixing fi
a 1015_ Random
® Nessuna ipotesi sulla dipendenza s ¢ Bl combinaiorc
temporale di segnale e fondi E e
0457 1 T T T T 1 T T T T T 102%
| :) B
] P R v
04— No mix R D — o
< \ 18 WSt e enaa B Fa g
S L H I
n:3035:_ ------------- "-'-'\\ ------- _: oy L. ..*. .....................
T ‘ Best Fit - = = W f s
| result | X2 (-0.010.01)x103
P T S y': (0.26:0.24)x10°
P t (ps) ~2AInL =14 (W.r.t. no mixing)
INFN 20
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L

=

L
N

(_onclusioni (parg

% 2;—‘*&..& BaBar 16 stat. only
R, = ( 3.03%0.16%0.10) 103,,~ -~ BaBar 2o
X'2= (-0.22+0.30+0.21) 103
y' = (9.7 #4.4 3.1 ) 103 ' BaBar 3o

(0,0) escluso a 3.9 o
erisultato compatibile

con precedente misura 05
di Belle

(0.0)

400 fb-!
Belle 2¢ statistical

1 | I 1 Il L I Il I [l | 1 [ L | [l 1 1 I Il Il 1 I 1 1 1 | 1 L
0.06 -0.04 -0.02 0 002 0.04 0.06

x211072

@ Prima osservazione dell'oscillazione D° anti-D®

1
-0.

@ x'y' fortemente correlati

m/F;? @ x'y' parametri efficaci ( fase & incognita ) .
(_/ Franco Simonetto — INFN & Universita' di Padova




Y cp.da_Autostati di {Massa

o I'=% (I'+,) = (410 fs) T e’ un parametro efficace

® Se CP conservata, |D,,>=|D,, >

» Evoluzione temporale autostati CP +, CP- regolatadaT’ e T,

® Si misura
K" K™) rm m) AT
yCP_ — + 1_ — + 1 - T
K- n") T(K n) r
A
INFN 22
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Y .».Belle, Moriond

émﬁm Dﬂ—:-K"'K"
) ] . E 8000
% Selezione eventi, controllo dei Yo% 3
. . . = =
fondi, misura tempo proprio wl 3
S w
simili a misura precedente ol e
¥ 0 m (GeV)
) S
E SO0
o GO0
540 fb!: 4000

channel R

m (GeV)

ﬂ -
D' —a'n

evenisibin

signal | 110K 1.2M 50K
purity | 98% 99% 92%

182 154 186 i .&El :'_-9'
/") m (GeV)
INFN 23
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4
Y. Relle, Moriond o
C P KK 1.25+0.39+0.28
T 1.44+0.57+0.42
KK + mr | 1.31£0.32+£0.25

Simultaneous KK /7w /K= binned likelihood fit

quality of fit: x2 = 1.084 (289)

T(Km) = 408.7+£0.6 fs

017
1-"‘; i) -4 — ¥ -
= ik — o7 = Fi KK T wn D E
:‘E KK AN xf (nelf) Kn x2 (ndf) IOt f i xf (ndf) bong 0.16 decay time ratio
- s j . 097 (97) 3 1.14(95) i’ / 1.14(97) & 0.15
/ 10 ) %
§ J n, / 4 % 0.14
10? 10? Boa3p e LT [
0.12
10 n° ™ 0.11 Belle preliminary .
T ¥ W 0.10 elle preliminary
1 Rie ol } 2 || i
: : : : Lo 009524 6 & 1o
-5 -5 0 (/. 0 5 10 the
1 e Wong FDG
source Yyop Ar
acceptance 0.12% | 0.07%
equal t; assumption 0.14% | 0.08% y —_— ( 1 3 1+0 3 2 == e 2 5 ) O/o
. . | — | — | |
mass window position 0.04% | 0.003% CP
difference btw. background and side bands | 0.09% | 0.06%
difference btw. final states in opening angle | 0.02% 4 . 1 G S t a t
background parameterization 0.07% | 0.07%
resolution function 0.01% | 0.01%
analysis cuts 0.11% | 0.05% > 3 c stat+s y Sst.
binning 0.01% | 0.01%
total 0.25% | 0.15%

)
INFN

24

C

Franco Simonetto — INFN & Universita' di Padova



Separare X, Y Andlisi di Dalitz p°/D°— K 7'r’
Dalitz Plot :
® Cabibbo Favoriti : D'>K* ' s
® Cabibbo Sopressi : D' K™ .
® Autostati di CP (Massa) D’ K S po

Analisi evoluzione temporale sul Dalitz Plot misura
simultaneamente

® Ampiezze CF, CS
® Fasi forti

® Parametri di Mixing

INFN 25
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Cll {Metodo

Ampiezza time-dependent sul Dalitz Plot (CP conservata):

e1(t) — es(?)
2

e1(t) + ex(t)

M(m?%,m2 t) = A(m%,m?) 5

+ A(m3,m?)

m, e’ definita col tag di D* :

[ m(K,,m%) D*t — D°rt
Mt = m(Ks, 7)) D*~ — D%~

61,2(T) contengono la dipendenza da x.y :

6’1’2 (t) — e—?.(ng—iI‘l,gfﬁ)t

INFN 26
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elle <Moriond 2007 : :
2 g
P‘1
5 S
£ -
S g
. 2
® evenrtl S
o
® PUurezza ~ o
1825 185 1875 19 0 5 10 15 20
Mass (GeV) 0 (MeV)
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4+ Dalitz model: 13 different (BW) resonances and a non-resonant contribution

4+ Results with this refined model consistent with the analysis performed for the @
Belle ¢3 measurement, PRD73, 112009 (2006)

+ To test the scalar w7 contributions, K-matrix formalism is also used =5 —— —
=2000 0 2000 4000
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Risultati

r =0.80=£0.29 £0.17 % G syst :

Modello Dalitz (x),
Y = 033 + 024 + 015 G/D Modello e PDF(t) (y)

(x=0,y=0) point:
—2AInL=73(26%C.L.) .

Y

0.02
°* X,y hon correlati Yer

o x>y

0

> y consistente ~2 o cony,  u
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| |
W =
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-0.02 - | Belle preliminary
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(P conservata Q

IMO(2)) = e /2 ((mh(mt/z )| MO — 2 sinh(mt/z)m%)
CP violata : & A

i

2—
A = |q2| P
47+ |p B
= A(D'>f) # A(D"—>f) = 4;

= 0

® funzione d'onda 2

® nel decadimento 4
Conseguenze

f

® diversi parametri per eventi con tag D™, D™

® agutostati massa # autostati CP :

Yep= V cosp+x A singp # y

foy  ( ~ 2A%sin*0.n < 107 nel M.S.)
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S()erifiche

® Misure separate per D*+ / D*- :

X'*2: (-0.24+0.43+0.30)x103 x’2: (-0.20+0.41+0.29)x103
y'*: (9.8+6.41+4.5)x103 y’: (9.6+6.1+4.3)x103

(D' KK/mm)—T(D"—KK/mm)

Aop = - = =(.01£.30+.15) %
I'(D'-»KK/mm)+TI' (D - KK/Tm)
;_ Ly ;'f“-m__ D’
20 20— —
gm;:f - "L"-"i:‘"'.
R e RN :
- BABAR ; - BABAR
[ preliminary - 10— preliminary
05 0.0 05 } 05 0.0 0.5
x2110° <21 10°

~ NESSUNA EVIDENZA DI_cP
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qnterpretazioni Analisi (Bayesiana) che
include tutte le misure

*yﬁ = (1xA,,)(y cos2¢p F z'sin2¢p),

2 / ‘ /o 2 Parameter 68% prob. 95% prob.
vy = (1+2A,)(@ cos2¢p =y sin2¢p)”. z (5.5+22)-10° [0.0005,0.0102]
o , y y (5.4 +2.0) - 107 [0.0010, 0.0091]
Yyocp = ycos2¢0p — A, xsin2¢p 2 0422 50, 50°
_ , K ) (—38+46)°  [-130°,36°)
AF o A’my COB ngD —<B11 2¢D ? A ~0.02+£0.15  [-0.33,0.29]
Amp [ps_'] (14.5 £5.6) - 10°° [0.0027, 0.0256]
Ay =1-|q/pl
=, 0.02r - x10°
N Z- |
0015:— 68% .E I
o § ..
0.01F £ '
o_uo5f— % 0.4
: o
o -
B 0.2
-0.005 -
04515005 0" 0005 0.01 0015 0.0; 0 0005 001 0015 002 0025 003 904
Am,[ps’]

X

Ciuchini et al.
11 hep-ph/0703294 31
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((Qincoli su ‘Nuova ¥isica Q

% S.M. poco predittivo

® Tuttavia si possono estrarre delle conclusioni (generali) su
N.F.

® V.Porretti (Meeting BABAR Italia):

In molti scenari sono attesi notevoli segnali di D-Mixing

FCNC for D » FCNC for K

In words: in order to satisfy the bounds on the down sector, FCNC
induced by the CKM must be shifted in the up sector.

This is a general reasoning that applies also to other models that predict
large signals in D mixing (variants of technicolor and 2HDM models, some
scenarios in extraD, littlest higgs models... )

% Un esempio ....
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PN-Mixing & SUSY

~ Y.Nir hep-ph/0703325

DY i D’
e g : -

® Questi diagrammi introducono sensibilita’ a squarks e gluini

The measurements constrain squark and gluino masses > 2 TeV

(MSSM con allineamento
quark-squark)

® .. brutte nuove per LHC
Ciuchini et al.

hep-ph/0703294
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(_onclusioni
Prime evidenze da BABAR e Belle di mixing del charm

=~ 00 a [ T
oo 8% & 150}
T 0 100f-
01F = S _\\
: [
[ 0 \|
® x>y 2 oo @
o -an— SR
’ -100f
® noCP? oot ;
: -As0F .
04575008 00005 0.07 0015 0.02 0 0005 001 0015 002 0.025 003
X A,

Misure attuali vincolano alcuni modelli di NF
® no squark-gluini @LHC (R-conserved SUSY with alignment)
Estate: nuovi risultati da B-factories

® Dalitz (K3n K i, Knt'n’), y,, (BABAR)
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(Miscellanea
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(Problemi di (_onsistenza Q

Compare assuming 5=0:

(X=x, y=y)

BABaR -
Best fit preliminary
_HB_elle (16): Yep
Within 2o, Belle *95%1( mix)
105 less if 520 b
C . & . _r g 4
05 00 0.5
] L
a0~ ¥ 05% C.L. CPV allowed
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Balar iy y
; [ CP
u- ______________________ il . .
q0- 95% CL
_|_ 1 =D errors Belle
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CIl canale semi[eptonico

® Manca un neutrino | ( fondi abbondano nel wrong-charge )

D-mixing with Semileptonic decay
DO—K- I+ v,

-t

2
NoDCSsl.! 4y =4;=0 7(t) = Z_(a2+,?)¢ %‘

Double tag
D** — DYz, semil. and hadronic (fully rec.)
Several hadronic tagging modes

AM WS events
AM RS events T

_\-"“'” Ir T rr v -.T 1rrr-1-r :'.1 :1-: ,I,:1..,...I, - r}:ﬂ_
R = BaBar, 344 fb—!
:_ HiM) wi 1.5+
- %
£ 600 £
= & 107
'E 1]
ETT
............ 0.5
2iM) I .
T opi B 1. 0. 1 . A,
o A it ey 0.15 020 0.25 030 035
.15 0.2 025 K] 0,35 3
AM [GeV/e) Al vl

—13x10 < Rar <1.2x 107 @90% C.L:| 3
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‘Nuova Fisica Q

® Da Ciuchini et al ., citato :

Mg Mg ‘(5?2)1,1,;121:‘ |(5 2)LR, RLl ‘ Jrr— RR|
350 350 0.032 0.0056 0.0027
500 500 0.048 0.0080 0.0040
1000 1000 0.11 0.019 0.0080
500 1000 0.13 0.014 0.0060
500 350 0.028 0.0080 0.0036

TABLE III: Upper bounds at 95% probability for |(6§‘E)AB|
for various values of squark and gluino masses (in GeV).

It is very interesting that SUSY models with quark-
squark alignment generically predict (d%),, ~ 0.2 [6].
We conclude that, to be phenomenologically viable, they
need squark and gluino masses to be above ~ 2 TeV.

Therefore, they probably lie beyond the reach of the
LHC.
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