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1. HOT News on B,

2. Our Lattice calculation: B, (N-=2)
=> a) run about to finish; b) renormalisation to be completed

3. Schedule and New applications
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CP-Violation in K — K MIXIng: &, and B

CP=-1 CP=+1

K. ~ (K°-K% +¢eg(K'+K" | & — indirect CP-violation I

The Effective
AS=2
Hamiltonian
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e ~ (K [Ha | K") = C(u) - (K°| 7(1 — 15)d 59u(1 — 75)d | K°)

(2.280 + 0.013)
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Hot News:

This year, renewed interest on B, from phenomenology

Tensions in the Unitarity Triangle

Wi KIK

Lunghi, Soni ‘08 Buras, Guadagnoli '08

» non perturbative parameter
Bk = 0.72 + 0.013 £ 0.037 (Antonio et al. '07)

© Ng=2+1, © DWF,
® small volume and ® no continuum limit
® 2 sea . masses @ residual mass: m..//m,.. — 1.6




Hot News:

This year, renewed interest on B, from phenomenology

Tensions in the Unitarity Triangle

Wi KIK

Lunghi, Soni ‘08 Buras, Guadagnoli '08

= NP phase in By mixing? J

= Additional CP violation in K mixing? )




Hot News:

This year, renewed interest on B, from phenomenology

Tensions in the Unitarity Triangle

Wi KIK

Lunghi, Soni ‘08 Buras, Guadagnoli '08

New Physics? It looks very premature, but
© Our B, can help it and is welcome

® N.=2, © tmQCD,
© large volume ® continuum limit
® O(a?) and good chirality




2008 By summary

N=2+1:
@ no continuum limit

= al1l=1.73 Gev,
L=2.74 fm, m >=330

® 2 sea . masses!!!

N = 2: tmQCD
© continuum limit

=> a1=>2.3 Gev,
L=2.2/2.9 fm, m_>=300

© sea . masses dep.
® Quenching the strange

N = 2: Overlap
® no continuum limit

=> a1=1.67 Gev,
L=1.9 fm, m _>=290

DWE RBC/UKQCD '08

N=2+1, 0.11fm [

HPQCD '06
Stag. \-511 G.13m
ETMC '08

TmQCD  N.=2, 0.09fm

JLQCD '08
Overlap N=2, 0.12fm

JLQCD 97
N=0, CL

RBC '06
N=0, CL

CP-PACS '08
N=0, CL

N=2+1

- —@— PRELIM. syst. err.? .

i —— i

Bi(RGI) quenched

0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1

Enno E. Scholz - CKMO0S8



> B = 3.90:

OUR CALCULATION: RUN, post-lattice 2008

higher statistics for lighter quarks
alsen Nineas
0.0040 400
B =3.90 0.0064 3 x T=243x 48 200
0.0085 200
0.0100 200
B=3.90 0.0040 L3x T=323x 64 N, s = 100
» Lighter g. mass at 323x 64 is running
B =3.90 0.0030 L3x T=323x 64 N, s = 60
» Continuum Limit and scaling test with mixed action
lseq Nimeas
B =4.05 020 L3x T=323x 64 20
0.0060 150
0.0080 220
0.0060 210
B=3.8 0.0080 L3 x T=243x 48 170
0.00110 180




OUR CALCULATION: Mixed action approach
(Frezzotti-Rossi, hep-lat/ 0407002)

Calculate the three-point correlator:

Cror(E %% —39) = 2@ 7)) Oriai(2) ([@drs)()

VI
with the 4-fermion operator:

O =2{Gy,d)y,d)+ Gy, r.d) 5y, rd")+
5y, d)5y,d)+ Gy, y.d )5y, rd)}

Gy - @
K = K’
T T = i ~ T
@n @
i B -1 K’
gy : S
¢ =d'y.s -1 =r.=1 (tm-like)

C O =dyss r,=r,=1 (OS-like)
GAIN: no mixing in the renormmalization of the 4-fermion operator + Ofa) improvement
i 8

Petros’s slide at the Trento-ETMC meeting



OUR CALCULATION: Quality of Plateau for B, bare
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ajip, takes values around the strange quark mass, while the “light” valence quark mass 1s equal to the sea

quark mass value.



» Finite volume effects:

B=3.90 0.0040 L3x T=323x 64 s = 100
B=3.90, apge;=0.0040, apyz=0.0100 (deg)
0.85 T | | T T T |
L=24
L=32 -
086 .
0753 .
B "
E | .
X P -
@ ossM:T T I. =
06 i T '
0.55 —J .
ﬂ5 1 | | | | 1 | |
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.9
2x/T
» Lighter g. mass at higher volume is running
B=3.90 0.0030 L3x T=323x 64 s = 60




» Scaling test: No Anomalous SCALING for our Mixed action approach

f=3.90 p_=0.0040, M, (deg) ~ 480 MeV o=
p=4.05 u._=0.0030, MH(deg] ~ 490 MeV .
0.& - -
30%
- .~ T LT e
o "
% 0.y il
I'.'I:ﬂ:I H
-1 =4 10%
L] .
] S 0 LT W N PP S L O S R 0%,
055 . i .
0.5 1 ] I 1 | 1 1 I 1
0.1 0.2 0.3 0.4 0.5 0.6 0.y 0e ng
Pxg I T
3 3.90 4.05

Mind: renormalization c. by RI-MOM
== see later for details Z 0.965(38) 0.962(43)



» Scaling test: awaiting for definitive renormalization constants

Quantitative cross-check on the scaling => to prove our Mixed action approach

15 3.80 3.90 4.05

By (bare) 0.609(8) (;.586(06) 0.558(12)

”
B (a™ =2GeV) B (a™ =2.3GeV) BX* é’l =2.9GeV)
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» Scaling test: awaiting for definitive renormalization constants

Quantitative cross-check on the scaling => to prove our Mixed action approach

15 3.80 3.90 4.05

”

By (bare) 0.609(8) (;.586(06) 0.558(12)
B (a™ =2GeV) B (a™ =2.3GeV) BX* é’l =2.9GeV)

1. Assuming large a1, discretization errors are negligible and RG evolution is ok!
namely,

— -
-~

B%"(a*) = Costeer. '/ (a ) x(1+...) = - - - » RGE

-
~ < —_
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» Scaling test: awaiting for definitive renormalization constants

Quantitative cross-check on the scaling => to prove our Mixed action approach

15 3.80 3.90 4.05

By (bare) 0.609(8) (r) 586(06) 0.558(12)
”
B (a™ =2GeV) B (a™ = 2.3GeV) Bbafe(/ =2.9GeV)

1. Assuming large a1, discretization errors are negligible and RG evolution is ok!
namely,

By “(a™) = Cost: W(a )x(1+ ..\)\)———->RGE

@Bbam(al) RGE(a‘l) E Bbare(a‘l)/RGE(a)

B (al) RGE(a B (a RGE(a;

ref ref ref ref
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» Scaling test: awaiting for definitive renormalization constants

Quantitative cross-check on the scaling => to prove our Mixed action approach

3 3.80 3.90 4.05
B (bare) 0.609(8) 0.586(06) 0.558(12)
1.06
‘ — T T T T T T T — 1 T [ T T
Bbare (a—l) RGE(a—l) -
g bare / = B=3.80 |
K (aref R(':"E(aref ,,-*""
L.02 o
O(a?) violations at percent level 1o _ ,}*’Bﬁi%
=> Frezzotti and Rossi mixed action
0.98
" & f54.05
0.96
Bbare (a_l) RGE(a_l) i e e e O e

’)
( 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.26 0.28

Bbare a
( ref a2 (Gev2)

RGE(a.L

ref



» Renormalization Constants: BIG working in progress.

By (ren) = Z By (bare) where Z :(?3/ (Z4 Zv)

A complete RI-MOM analysis will be ready in 2/3 weeks for all fs

However, potential effects from O(a?g?) look
already sizable

!
! !

T ZRI(2GeV) =

0 0.5 1 1.5 2 2.5 3
a2p?
e For the time beeping, we subtract them from a linear fit
* Next, we may need help from Harris Papadopoulos et al.
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» Chiral-fit Setup: SU(2), X SU(2), fit (u,) + static strange quarks (p,,)

1 i are are ZB
Unltarlty case B[Z; (lLlh’lLlV :Il’lsea) :B}l; (/Llh)|:1+(Pv(lLlh)+Psea (’Llh))ll'lsea _ 0 :|

B (bare)

p=3.90 -- ap, =0.0220

066 | B:Sgo - a'uhZDUQZD
- L
-
B

ooz

327 1
Sharpe & Zhang (1996)

f=2.05 - ap,=0.0150

3=4.05 -- au,,=0.0150

HIH

-

0

1 1 1 1
0.0o2 0.004 D.0DE 0.o08 D.01

aL,
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[ ) BB~ 2%




» Chiral-fit Setup: SU(2), X SU(2), fit (p,) + static strange quarks (p,,)

BK(bare) Interpolation to the strange Mass on 3
I | I | I

0.64 —

0.62 —
06— 'u\'_rul]}_'u_'_['] HJIT [.lh:ﬂ.ﬂiggﬂ N
3=3.90 - ' P, 1, =0.0270 ‘
. ':--"'"—— - —]

1, =0.0220 .

0.56 —

u,=0.0150 i

0.54 — : s S o B
m Light Extrapolation from Umitanity fit

i & Light Extrapolation from Partial Quenched Fit ]

0.52 — —
| | | | |

0.01 0.02 0.03 0.04
My,

:> 1. 8B, /By~ 2%

2. Uni and Pq fits OK



» [ schedule one month to finish

3 3.90 4.05 3.80)
Z 0.965(38) 0.962(43) _
By (bare) 0.586(06) 0.558(12)  0.609(8)

Br(MS:; 2 GeV) 0.565(6)[22]

0.537(12)[23]
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By (ren) = Z By (bare) where Z :(?;/ (Z4 Zv)

Renormalization constants of four quark operators
Twisted mass f=3.9 V=247X48 T1%ym |.l=M={|.E 040
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The mixing coefficients with other four-fermion operators with “wrong chirality".

coefficients are compatible with zero
20



» Chiral-fit Setup: SU(2) X SU(2)y fit (u,) + static strange quarks (u,)

Partial- e _ e 2B
Blb< (ILlh ! /’lv ' ﬂsea) = B}l; (/uh) |:1+ Pv (ILlh )/I’lv + Psea (/Llh)ﬂsea o W;}Q :|
0

B (bare)(M .0 ) 1 @ p, =0.0150 -- B=3.9

L]
i

| | | | T | T | | | | | | | | | T | | | T
0.62 — —
B W =u= 0085 } i
p_ = p_=0.0064 \ ,,-f_jl+
0.61 — sea : PRt g ]
\\ i .ff{f/rl’T’;J g
0.60 [— \ e ’”T - —]
NN T [P A7
L \\ ‘\‘"‘“-H =t W = . =0.01007
0.59 — L S~ Tme———g-==Z2227 T T —
- S~ _ T B =3.90 at 100 meas
. —IF
0.58 — - _
L - T T'\ —— Wn__=0.0100
- ——— = =0.0040
e T —— w__ =0.0085
0.57 — sea
— U =0.0064
I Heea 8B, /By ~ 2%
— U =0.0040
0.56 — sea ]
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