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NIEF Outline

ARadiaﬁ'm penguins & photon polarizzdtdontin
b¥> s g trearssitioas

Event S&kdtoon
ASummary

Probing fortitee ipbietopgpalardsiation

LHCD detenitormaddtstgeyeeraopapulititsiescatesdedatdbed airRatrick
Koppenberg'sitaie g 0 s
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NIES@er Loops and Penguins rHCh

% LHC(b) penguinarium “ﬂ
are (Ed/ldopindnced”) and especially
penguin-mediated decays are essenttadlppart
of LLHO(b)phyesissoppograr:
AE lectreoweadkserguin B Y>K™ prifpn

Ataiiktyy Mitreshiaree, 12 Sep, Spe

Gluonic penguin B> tof

iy Yuehong Xie, 10 Sep, 4pm

AHIumh'rfg fon "SUSY penguin“S B,S>Witmp e n g u
Atﬂilktby Sergrey Sivokilokov, 12 Sep,12:10

And tee radiathiee penguigsilare here .a I
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e
NIBEer Radiative penguins KHCh

@Radiaﬁm penguin decays of B*&B° mesons have
been discoverady CLEO and botthimthwsie bY-sy

and exdiusive decays ave been inttensiesly
studieetilyy CLEO, BaBalkand Belle

A\ Bi(b ¥s5) is one of thhemes &fficiektidilier for
A New Physics Model

Recently Belle has observed B, Y>fyg

= 3 Belle: O(1 B.Y-fyypaayyaitY(3S))
(5] S .
z g
= 8 % &
= e = 6F
gl wijf & 1
T LR R e 2B e o
e 55 e 5456258 54 e as 644 A 555507 b 616203 64
M, _ (GeV/c?) AE (GeV)
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e
NIBSEer Why penguins are attractive? KHCh

@m deirpitd et M.
AOne diagraim dominance
A One Wikzon coeffificient C,*(n)
A Reliable ttezveétimal etezipiption at (N)NLO allows tie
A numerically preetiseppeddicdions
Lo
A

ops
Nlew Physics contribititiorcaarb becomporalsl @add even
dominatiing tho(¢snrwdl]) SM amplitudizs

ANP appear's not @nly immedifiatibionsiof Br, butralkspin
asymmetnisand thkeaanglddre&efects
AbSenSIMatﬁtvmaSppﬂBMUMM bFPINAS
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NDEEF o cusive radiative penguins - JHCh

%Nat sorare decays ; "f ~f
Br(BY K°g) = (4.3D.4)x105 | N N dms

Br(B.Y f §=(3.8\0.5)x10°
Al- amplitude dominance i
trong phase appears at i () E(J

order of a; or 1/mb Suppressed by : a,, 1/m, or |Vceul

YDirect o asymmet
small (<1 %) for b, sg &
a bitlarger O(10%) for b dg
hotons are polarized

A Mixing asymmetries
vanishes, *BUT*
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NIJSEEF Mixing-asymmetries are Heh.

% vanli s hed, b u
BY> f<P gis mot CPeigenstaitel ¢./g &m/m,

AT
A= sinh 27‘:|:/

_ , AT 1
['(B,(B,) — f“v) xx e (COSh —

+C cos Amgt F Ssin Amqt>

ASM;-
& = 0 diregP-violation
= sin2y sint A(Ti_, fCP
An = sinzy cosh tany = AEB_T;CP”WWI?;\
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d Events per 2 ps
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LHCD

S
NIJSEEF D GGJ 0
\Cis pramiiedilyzgero
A 1 diagram dominance
AS is a pradugtodf CPeigenstaite fieattion and (small) phase
of B, oscilleitisnand b¥->sy penguin
A double smallness is SM
AA iS |jutad Bredctionf of CReigenstaite

AL Fracttooncd frneoniyly pelarczednshotons
AM@ ‘other tsuppression Sactors, omyREIG,on [ act

Essentiallly we studly CPRviolatfion in B;-ty®s an insttrument to (priise
Lorenirzséiucictare of bYosy trearssitioas
F.Mubheim. Y.Xie & R.Zwicky, Phys.Lett. B664: 174179, 2008
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i .
NID®EF  What we know about - BYf gt~ ;uch

™ LHCb? THCH
@ - . ~ - Full Monte Carlp simulation
ﬁ What tve "lenewd’ vow:

yirdltiss1 ik per22fifb! (and 70k @f BYY> K*©
Backgmund IS LHCb: O(1 B,Y-fy/yHaurat2<1Q0%
A\ <6k @ W%CL

The mass resalution ~980 MeV/¢?
Aﬂh@

}plmpferrtrmﬂeresz:ddhﬁmn &~78fs
SOYwO 8,=52fs, 5,=114ifs

L.Sheihutskicet @, CERNLIHCb-2007-030
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http://cdsweb.cern.ch/record/1033945
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NIBEEF

Bpoint to primary vertex
- candidate Is

associated with the
primary vertex with
minimal impact
parameter (significance)

10 Sp2kk-80

Event selection

LHCD

Dedicatket I0tfgiggeiof grhqhotonswhibHhigh Et
- decay products do not point to
ArEeconstructed primary vertices

xclusively reconstructed B- candidate does
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e
NIBSger Signal-proper time resolution %

E Ly 01 =52=+5fs
250 ;

» oo = 11447 fs
zoo;— Foore = Bl 4+ 9%
150
100

50+
0: -lllllllllllllllllll-Illl
-0.3 -02 -01 0 01 0.2 03
trec _ t]\/fC [pS]
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e
N'./!EF Sensitivity to - sinzy

To evaluate @urssersikivytioto sin2y

A\ gy WhoribeQCatdd {004 experiimentts Lasing RooFi £
Unbinned maximum likeliiood it m(B,) = 5.367GeV/c?
AProper' Iféenimeé.d&eepror t(B.) = 1.48ps

R
A
AReconstmmwmm DIG= 0.084;ps
:
A

Per-event prgprtitimerorers B, = 17.TF s
Resolutions & Efificienicizs dnom fullIMAC
Parameternizetihe bakggnound é nom asass-sidebands
Impotdahinovgcieignt 8 propertiimesacepptanedufiuriction
L.Shahutkkicet @l, CERNLLIHCb-2007-147
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Likelihood
- {e LETEL ) + k(1 = 2w)I_(7)]} @ G(t — 7)e(t)gs(m)
Pelts ) = Jo e )+ m = 20) (1) © G = nel)at
+ (1= fs)es(m, t)
= [,(7) = cosh AgT — A% sinh AgT
I (1) = Ccos Amst — Ssin Amyt

NB,

N,

untagged

N
Lo = HP_ (M, L, 03 HP1 (M, b, 03;) H Po(mg, t, 03),

10 Sop2Akss
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KIH
NISQEF Proper time acceptance KHCh




KIH
NISQEF Proper time acceptance KHCh

@ﬂﬁﬁwi@wdbﬂmbmwMtWWymfhlbgbqbfsiecisio -

airee [Phanmiing thocedilibriet & isugiretherdonttebhohaimels
B> K" g
A B b Iy
A‘Il‘he own acceptance could be esitrderetdfinotmidata in
both carses

AE.Q, with O(1%) precisian for B> K0 g
ATHB pregisior of Textirapolution”fto BYYe fiyds kess pleal a t
and under trieelitdeasiossildpnow

; As%bids in a6 -> ibias imsin2y ~ 0.2 eu(t) o 2L
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LHCD

i
iu.mm¢é‘yd&ﬂ]dnd e kM T [ _(:2;)(_ (((lc() + ayAm) (’_T'_l + (B + S1Am) (.’—TL'Z>
rigiiisgldbbands

AN | 1 (at)® _t | AN | 1
dt [0.5 ps:| (C1€ L + o€ T2) dt [ 0.5 ps

1o Leftt o Right

i
NIBEer Background parameterization

8-

6

g 9
Thb [ps] Thb [ps.
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NIBEer Results: s(AREC,S) LHCh
la.u. [a.u._]

; s—,(S):s—,(C):O,IUIL

600

400 -
1 400

200_ 200

-
AA
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e
NIEEF Conclusions %

@LH@ has good potenitidliformereasaremendiof
photan polatizditionnin B.Y-tyglecay
or thSb‘1 s(AP)=0.22,5(S)=s(C)=0.11
Opb'l ((Ldt at thieecenidod R2KSP): s(AD)~0.4
ﬁﬂh@ iesluithhas moderaite dependency on B/S

The @etenmindtiom b prepéimtime erigeptance
funetiooniitrom aiata inukdehda bé syualyynow

Sty thimeedoanadvvedi of om eernecnews
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NIBger Example of models KHCh

A

I 4=-Ccos2y
1 L

nomalous righit-handend tap couplivgs J.A.Llee (3 ¢

Lo - Y Vighy*(Pr + & Pr)aW, +hc.

q=s.b

0.75¢}

\

;0.05 -0.04 -0.03 -0:02 -0.01 0 0.01

gb
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B. proper --time in sidebands

itt spedadslyelie findndhighitl didelbands

dN

dt

1
0.5 ps

10}

|

dN 1
dt |0.5 ps

8f

(a) 10;

(b)

Thb

10 Sop2Akss

Yanya BELYAEV (NIKHEF/Amst@diam &EJTEP/MDsoaw)

22



NIEeF b
oy Signal propentimeeselsionias fundtion obn of cosQ %

cos 0 mean;, fs 0, fs  meanyy, [S Jeore
-1.-03) 10+£3  59+3  10&£3  0.78+0.06
-0.5,-0.15) —8+4 66 £4 —6+4 0.66 £ 0.06
-0.1503)  —54+4 8844  —4+4 0374005
0.3.1] 1848 9647  —13+8  0.27+0.09
o(t),[ps] Feore

-15i (a) o8 (b)

[ + I +—_|
°-1:_ —+- _+_ o.s:— [
0.05_:+__"'__+_ + 0-4; '_"f— *
1 T s c0659 05 1
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N'i/gEF Signal propentimenteseltitionias fundtion ofon of .coQ %

[a.u.] [a.u.

e -1.0:-0.5
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NIBger The shape of background

ary the "short/long slived cotnponents g 0

[a.u.] Relative change [a.u] Absolute=chtangg:
sivivvwininbebebyikeialelie T ——— B e 1
a(A%) = 0.208 £ 0.008 o(A) = 0.220+0.009 |

— ‘ 2
- ; :(i) .= _O'l_lo_i (loo_]'l 300 L o(S) = 0.116 £ 0.003. |
IU(AA) = 020640000 I | =ZTZZ= == === [
| o(S) = 0.11140.003.] 200 o(A%) = 0.203+0.008
ook 000000 | I o(S) = 0.103£0.003
100
N e

1273 4 5 6 7 8 9 % 475 6 7 8 9

Thi [ps Thh [ps]




NIBEEF

%ii?smdmmniﬁnmmn B/S level:

Stability tests:

B/S LHCh

A5 0.3
0./ 0.2:

Conservativee UL @ 90%@GL

o(S) o(A®)
0.2 0.4
; (2) "
0.151

¢
0.05_— 0.1_—
L L L | »
% 05 15 2 %

(b)
+
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e
NIBEer Results: pulls

AD
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