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0 ) K*

B?° — K" p* p~ described within the SM as

flavor changing neutral current process =%
(a)small SM rates (b)small theoretical
uncertainties (c)new physics predictions that

differ from SM (d)experimental accessibility =¥
good candidate for indirect searches for
new phenomena

The decay is fully described with three angles (6,
Ok , ®) and q* = m*(up)

< 06 W W(2)
Example of angular observables theoretically

predicted with relatively small uncertainties at low
q%: UM forward-backward asymmetry (Arg)

Useful resonant control channels:

B — Jip (u* p7) K 0.4 Recent SM prediction
B0 — P(2S) (u* p7) K 06 Phys. Rev. D 87 (2013) 034016
I I S S S T R T T S R TS

13 162GV/22
m-(U ) 9 (Geve)
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Interesting / accessible observables

Assuming equal numbers of B® and B%ar

4
dI’ /1 dq? dg? d cos ;g g cos Ok do - 32% SinQ O +COS2 Ok +
S5 sin? @ cos 20, —I—OS2 O cos 260, +
[Sa}in? 0 sin® 6, cos 26 +[5bin 204 sin 20, cos ¢ +
in 20 sin 6y cos ¢ +in2 O cosb, +
in 20 sin 0, sin ¢ sin 20 sin 260, sin ¢ +

in2 Ok sin® 0, sin 2¢ ] ,

Complete description of the decay rate:
11 variables !
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Interesting / accessible observables

1 d4T 9
— — [15%s] 29 ge 29
dI'/dg? dg?d cos,d cos O dp 327w sm K +COS K T
iHQ 01 cos 20, —I—OS2 0k cos 20, +
in® 0 sin’ W AT
For C|2 > 4m2,: 511 HK sin” @y cos 2¢ ' s COS P+

® 3451 =4-59= (I-Fy) __+

<—in O sin® 0, sin 2¢ ] :

@ O — O for B%Gd — -0 for B%,., =» So becomes © Folding dP=0ifd>0d=d+Tmifd <0
A9 which is not suppressed by the small size of @ Afpg = —3/4° 5
the strong phase (look at CP-asymmetries)
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Interesting / accessible observables

4
dl’ /1 dq? dg? d cos ;g g cos Ok do B 32% sin2 O +C082 O +
in2 05 cos 26, —I—OS2 O cos 260, +
For q2 » 4m2,: sin” Oy sin® 6, cos 2¢ +
® S =-59=FL +'1n U5 cos O +
<—in 0 sin® 0, sin 2¢ ] :

@ ® > O for BYG ® = -0 for B%, =» S9 becomes © Folding d=0ifd> O;C/I\J =0+TmifP <0
A9 which is not suppressed by the small size of @ Afpg = —3/4 S

the strong phase (look at CP-asymmetries) '

F 0s 0 + 1 — cos? @ _
dF/dq dq¢? d cos Qg d cos Oy dgb 167T L K ( K)
.FL

cos? O (2cos® By — 1) +

4 1 (1 —cos*Ok)(2cos* Oy — 1) +
1 — cos? Ok ) (1 — cos® O) cos 20 +

p bl : El — cos® O ) cos By +
variapies .' .
1 — cos? O ) (1 — cos” ;) sin 2¢

Marcella Bona, Mauro Dinardo, Nicola Serra




Motivation for B® — K™ pu* u~ analysis

FBMSSMi

2 o N
< ¢ : \

] 00: ‘\'

™ ,

T ~0.1

~ FBMSSM

-0.3 FBMSSM; :
1 2 3 a4 5
q* (GeV?)

SM vs plausible SM extensions:
JHEP 01 (2009) 019

General MSSM
Flavor Blind MSSM

Dramatic change of trends versus q?

q* (GeV?)
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Comarisons

Analysis performed with 2011 data:
LHCD collected ~1 fb~!
Atlas collected ~4.9 b~
CMS collected ~5.2 fb™!
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LHCb

Atlas

CMS

Pseudorapidity
coverage

2<n<5

| <25

| <2.5

(transverse)

0.4 — 0.6% from 5 to

4 -8%from4to 0

momentum GeV/c and 4% for > [1.5% up to 100 GeV/c
. |00 GeV/c

resolution |0 GeV/c

Impact parameter 20 19 I

resolution Hm Hm Hm

Mass resolution }/p 13 MeV/c2 46 MeV/c? 28 MeV/c?

— HHU

K-TmID
(B = KO(K* 117) u* p7)

RICH: separation in
range 2 — 100 GeV/c

No detector for
particle ID

No detector for
particle 1D
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(a) Cut-based selection:

Trigger LHCDb
at least one Y with pt(H) > 1.5 GeV/c N AT R T 10"
at least one hadron with pt(h) > 1.5 GeV/c % 4000 - P(2S)
tracks impact parameter “big” w.r.t. PV =, 10°
kinematic properties B? candidates }:3000 J
\g 2000F - y Al
B selections 1000k . 1.
separation between B? vtx. and Primary Vtx. (PV) L }
B® impact parameter “small” w.r.t. PV O: e T :
B® o “small” (angle between B® momentum and line 5200 5400 5600
of flight PV—B° vtx.) m(K'"uw”) [MeV/c2

KTT selections

CP-state assighment: RICH detector
| m(KTT) = m(K™pg) | < 100 MeV/c?
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(b) BDT-based selection:

training on 36 pb™! of data: B® — |/ (pp) K™

(representative of signal) and 5350 < m(KTTpy) < fg ' :

5600 MeV/c? (representative of background) > 4000 =
. : : 0 =

containing cut-based variables, quality B° vtx., X = 2000

tracks, likelihood K—T1T separation E; 1

Ll |.'1

5200 5400 5600
m(K'ntutu) [MeV/c?]

Resonant channels rejection

2946 < m(MM) < 3176 MeV/c? and 3586 < m(UM) < 3766 MeV/c? or
2796 < m(UY) < 3176 MeV/c? and 3436 < m(U) < 3766 MeV/c? for m(KTTUW) in left-hand tail or
2946 < m(UM) < 3201 MeV/c? and 3586 < m(U) < 3791 MeV/c? for m(KTTUW) in right-hand tail
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CMS
Dedicated muon-based trigger
MU vtx. L / O > 3 (transverse)
| < m(up) < 4.8 GeV/c?
pT(M) > 3, 4, 45, 5 GeV/c (depending on

trigger)
MU vtx. CL > 5%, 15% (depending on trigger)

Muon-based trigger
two M with pt(H) > 4 GeV/c or pt(Hi) > 6

GeV/c and p1(M2) > 4 GeV/c
prescale

Track selections Track selections
offline Y no need match trigger U offline p-match trigger W, hadron fail p-1D
UM vex. X%/ dof < |0 pt(h) > 0.75 GeV/c
tracks pt > 0.5 GeV/c impact parameter(h) / 0 > |.3 (transverse)

KT1T selections K1T selections
CP-state assignment: CP-state assighment:
closest distance K*%ppc mass » reject event if both K* and K*°
| m(KTT) = m(K™%pg) | < 46 MeV/c? masses within ~1I from PDG mass
pr(KTT) > 3 GeVi/c closest distance K*%ppc mass

| m(KTT) — m(K™%pg) | < 80 MeV/c?
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Atlas vs CMS event selection

Atlas CMS
B? selections B? selections
B T/or > 12.75 B vtx.L / 0 > 12 (transverse)
BO vtx. X2/dof < 2 BO vtx. CL > 9%
B cos(x) > 0.999 (angle between B® momentum B cos(xx) > 0.9994 (angle between B® momentum
and line of flight PV—B° vtx.) and line of flight)

Atlas

Resonant channels rejection
| m(Hp) = m(/Proc) | > 30 and | m(pp) = m(P(2S)eoc) | > 30
| m(B%reco) — m(B%bc) — (M(HHReco) — m(J/Proe | P(2S)rpe)) | < 130 MeV/c?

CMS

Resonant channels rejection
m(UY) < m(J/ProG) = 50 or m(UH) > m(J/Prog) + 30 and | m(Up) — m(P(2S)epg) | > 30

Quantities referred to PV with higher pr Quantities referred to beam spot =¥ pileup
insensitive
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LHCDb

Atlas

CMS

Bs » & pp

Cut on KK mass w.r.t.
®(1020)

Considered negligible

Cut on KK mass w.r.t.
®(1020)

NAb = A*(1520) pu

Cut on pK mass w.r.t.

A¥(1520)

Considered negligible

Considered negligible

B: - K" pp

| % considered as syst.
uncertainty

Considered negligible

Considered negligible

B® — J/y K* (u
mis-ID as K or 1)

3036 < (m(KH) or
m(TTH)) < 3156 MeV/c?

Considered negligible

Considered negligible

B® - P(2S) K* (i
mis-ID as K or 1)

Similar to B® — J/y K™

Considered negligible

Considered negligible

B* & K* pyp (m
from other B decays)

5230 < m(Kpp) < 5330
MeV/c?

Syst. uncertainty:
remove evt. if m(KUH)
compatible with B?

Considered negligible
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Candidates / ( 10 MeV/c?)

~
e
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2 °
—~ 60 1 T T T T v v T T T T q bln # CMS preliminary L=5.21fb" \s=7TeV
[QV]
Q - L= Ifb”! - _—
% i LHCDb | L 2 —e- Data
[ B — Total fit
E B 0.1< q2 <2 GeV2/04 7 g 10 ---- Signal
\ o N = B - - Comb. bkg
> " [ Signal - S 8-
D - - - T 3 -
s ! [ Combinatorial bkg g o
T 20 Bl Peaking bkg - i
@ - unas ey
© Signal yield: 14013 - ,
L 2_
5200 5400 5600 O -—bohembonhsboes el -
m(K'n u*u’) [MeV/¢™ M(K*u*w) (GeV/c?)
‘qz bin #1 '
60— — . 2 185 ATLAS oty et Ty 3 CMS preliminary L=52f" s =7Tev
L 4 = - 1~ C
i LHCb 12 16Ff 2.00 GeV? < ¢ < 4.30 GeV? f Ldt=49f" 3% 2F ~+- Data
g . . 1o 18 — Total fit
- 2< q2 < 4.3 GeV?/c* 12 14t Slgnal )’Iele |19+8 Data —_g ] = ---- Signal
40 — § 10Kl ¢ —— Signal fit s 65 -.=- Comb. bkg
i L= |fb’! i T 0 \ ----- Background fit = 14F . o 2.00 — 4.30 GeV¥c?
I 1 — Total fit =42 12F . .
_ Signal yield: 73+11 | 32 | Signal yield: 459

5200
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—~ 60 T T T T
oL 1
! LHCb 1
§ : 4.3 < <8.68GeVi/c* A
= 40} - m
NS | L= Ifb” 1
N L . . .
§ i Signal yield: 271+19 |
S 20
C
4]
O
5400 5600

m(K ' utu”) [MeV/c?]
;\ 60 1 v ' 1
uoo L i
> | LHCb 1
§ - 10.09 < ¢° < 12.86 GeV?/c* A
- L= Ifo"! |
»n
[0 B . . 7
5 | Signal yield: 168%15 .
g
©T 20 ]
C
S L
O -}

Events / 40 MeV

Events / 17 MeV

R e BRI IR
70K ATLAS Preliminary Vs =7TeV
%»4.30 GeV2 < ¢? < 8.68 GeV? Ldt=4.9 fb" 3
60 . .
N Signal yield:88+17 __ ... &
50 —— Signal fit )
C o | e Background fit ;
40 — Total fit P
u o
30F &
20K
10F

| T

4%00 5000 51 5200 5300 5400 5500 5600 570
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‘qz bin #3'

35

30

25

20

15

10

5

IIIIIIIIIIIIIIL'IIIIIIIIIIIIIIIIII

LI UL BLEL LA B L B
ATLAS Preliminary \s=7TeV o _
10.09 GeV2< ? < 12.86 GeV? [ Ldt=4.9fb" %
Q

Signal yield: 138+3 1 —-paa 2
—— Signal fit e

----- Background fit g,

— Total fit )

o

@

-
.
e
-
.
LI
tea.
.....
L
-
---------
maa
-

IIIIIIIII Ll 1 1 Ll 1 1 Ll 1 1
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160{— —e— Data
C — Total fit
140 --=- Signal
¢ - -+ Comb. bkg
120— N\ ] e Peak. bkg
: g2 4.30 - 8.68 GeV/c’
100
: “”“““"G,‘ . . . +
b Signal yield: 90+ 17
60—
40 E_ .............
201~ Tl
0 C YR YR YO MO AU T P --l--'l":r'“'i """ e, |::7|7.T.'|:.;1|;. .l L A
5 5.1 5.2 5.3 5.4 5.5

M(K*7u*u”) (GeV/c?)

CMS preliminary L=52fb" (s =7TeV

- Signal yield: 96116

—e— Data

— Total fit
--== Signal

---+ Comb. bkg
-------- Peak. bkg

9%:10.09 - 12.86 GeV/c*

50

40

30f
b

M(K*7-u*u) (GeV/c?)

q? dependence of KTTp-mass range due

to feedthrough from resonant channels
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Candidates / ( 10 MeV/c?)

Candiaates / ( 10 MeV/c< )

> I L LI L
60— — : 2 35 ATLAS Preliminary V\s=7TeV CMS preliminary L=521fb" s=7TeV
! 1~ 14.18 GeV2 < ¢ < 16.00 GeV? f Lat=49f" 15 F o , ~
_ LHCb [ T s [ Signal yield: 58]0 ~om
B 14.18 < q2 <16 GeV2/c4 - "UE) - Sl nal )'|e|d: 3Zi I 4 —e— Data g 30:_ ---- Signal
40 ' © o5F —— Signal fit 8 - -+ Comb. bkg
— _— -1 -1 > - . s 25— e Peak. bkg
L - Ifb L - -\ = Background fit e - , e
= - 20__ — Total fit ; - g°%: 14.18 - 16.00 GeV-/c
B . . . - c 20—
i Signal yield: | 15212 ] : g “F
15F- U +
20 - 15—
10;— ™~ 10%
5;— ............ 53— + _‘th_
5200 5400 5600 S R i R B e == = Co L S T
- 4%00 5000 5100 5200 5300 5400 05 5.1 5.2 5.3 5.4 5.5
m(K'n utu’) [MeV/c?] o) [MoV] M(K*xutu-) (GeV/c?)
m(Kruu) [Me
‘qz bin #5'
60 T T T T T g’ 50:_I A"I'[_;qlslp}elnrlnilnlar;,l S I\éI:I71|-eIVI I_: CMS preliminary L=5.2fb" \s=7TeV
- - - 2 2 1 40 Fes ;
I LHCb _8 - 16.00 GeV~ < ¢ < 19.00 GeV det=4.9 fb 12 35:_S|gna| )’Ield: |03i| +$attalf.t
~ L 40 _ = lJotal1i
- 16 <q° < 19 GeV?/c* 12 40 —e— Data Te 0F .- Signal
0l 1o B —— Signal fit 18 C -+ Comb. bk
> - ) 15 - - bkg
- L= Ifb B + :_E;;ZTi’izound M 1z 2sp g% 16.00 - 19.00 GeVZ/c*
i i - 1€ F |
. . B . . Jo C
I Signal yield: 1 16£13 | . Signal yield: 149+£249a
20 — C
20 - 1 15
10 .............. _: 103_
N ] 5: »
T B B B | I :%- .....
5200 5400 5600 5q00 5200 5300 5400 5500 5600 57 0g—+—tt ‘-53.'1'"‘""'-'-' '5.12' L '5.13' L '5;"""-5- e
m(K+J'c_M+M_) [MeV/c?] * m(Kruw) [MeV] M(K*ru*u”) (GeV/c?)
q? dependence of KTTp-mass range due
to feedthrough from resonant channels
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Fit strategies 3
! 4T ) |:OS2 Ok + Z(l —(1 —cos*Og) —

dI'/dq? dg? d cos 6, d cos O do 167
cos2 Or(2cos*f, — 1) +
LHCb: simultaneous fit to all observables |

21— e 20
Fit KTTU-mass + (Bk, 0, ®): measure Fi, Agg, S3, Ao 4(1 (1 cos” Ok )(2cos” 0, — 1) +
Fit KTTH-mass: measure yield = dBF/dq? .1 — cos” O ) (1 — cos® ;) cos 29+

El—cos Or)cost, +
1 — cos? Ok ) (1 — cos? 0,) sin 26 }

: : : 1 dT 3 2 2
Atlas: sequential fit to partial Td deOSQK q ?) cos” O + 4(1 Fi{q") (1 - cos® 6k)
decay rates i
' - - i ' — 1 — cos> 0 +
Fit KTTUU-mass: determine shape and yields Td 2d c0s 0, ‘q ) L)

Fit Ok: measure Fi

Fit O/ measure Arg ] (1 —612)) (1 + cos® 9L) qz) cos 6r,

1 d°T
' d cos6,d cos 91dq2 16 { [ OS 9"] (1—cos6))

CMS: ~simultaneous fit and S-wave contribution + (1 [082 0 (1 — cos” ;)
Fit KTTpup-mass + (Bx, 0)) in control channel 1

~ (1 —[F) (1 —cos?6y) (1 20
BY — J/p K™: measure Fi, Arg, Fs, As T2 ( (1= cos"6) (1 +cos"6)
. , 4r;
Fit KTTUp-mass + (Bk, 0)): measure Fi, Ars 4= 3t (1 — cos® 6) cos 91] }

Fit KTTHY-mass: measure yield =» dBF/dq?
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Corrections for instrumental effects

LHCb: E - | .
— 61— m
. . . o - . . ]
from MC after data/MC reweighing, factorize 2z | LHCDb simulation L
St E
contributions: €(cos0))*€(cosOk)*€(P) : e
— 45 1~
fine g binning: : ]
. 3 =
q? width 0.1 for g < | GeV?%/c* : 1
© @q? width 0.2 for | < q? < 6 GeV?/c* 2 E
q? width 0.5 for 6 < q> GeV?/c* I E
H 2 H M : | | | | | | | | | | | | | | | | | | | | | :
binned only vs. g4, applied as event-by-event weight 0~ o> ; o 1
Atlas:
cos Oy
enti rely from M C’ faCtorlze 12xlO':‘CMSsimuIation 22xI0‘3CMSsimuIation
contributions: €(cos0))*&(cosBk) i - i o
: : : : L,om f _ 5 16 >dbins
binned in all variables, described with et —— 14
u 1250 5 q?bin 6
0.6~ . . am] +q?bin7
continuous 1D function vs. angles, | 0 ———
E 0.6;— —
applied in likelihood o2f oot ==
CMS: O BHLIN nn  cw el  a R R R
. _x1073 CMS simulation x1073 CMS simulation
entirely from MC, account for g*E ] s
S 0 0 5 }'2%0— el g1 i
correlations: €(cos0;,cos0k) - i H B oo
. +q?bin7 8 2 bin 6
1.2 , p— w— 1.2 N - +qbin7
binned in all variables, described with F——aa—iree | = : .
continuous 2D function vs. angles, of . 3ZfE
0.2 —_— 0.2
aPPIied in IiI(eIihOOd 0-1“:0.8.‘:(){5‘.:01.4“‘-0{2“‘6.‘l012‘.‘0.l4“I016.‘_‘0.'(;:£)1i 0-3' ‘..-12. ' ‘l-llll “(l)“ ‘.;“ “5““54’
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Evaluation of the statistical uncertainty
LHCDb (potential bias from even-weights and p.d.f. boundaries): pseudo-experiments
Atlas (potential bias from p.d.f. boundaries): symmetric errors out of the fit
CMS (potential bias from p.d.f. boundaries): a=symmetric errors out of the fit

Relative importance of

: L LHCb Atlas CMS
systematic uncertainties
Efficiency shape Major Relevant Relevant dBF/dq?
Feed-through from NA. Major Srmall
resonant channels

: Considered
Peaking background Small Relevant .
negligible

Background angular shape Small Small Major
S-wave contribution Relevant Negligible Small
Fit procedure Negligible Major g2 bin #1 Arg| Relevant dBF/dq?

Wrong K—1t assighment

Small (0.85% CP-
mistag)

Small (12.5% CP-
mistag)

Small (10% CP-
mistag)

In all experiments total uncertainty dominated by statistical error
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Measurement comparison

\/;=7Tev

=
w” F CSM
0.9} P(2S) «cms
0.8 =LHCb
= . + Atlas
0.75
0.6
0.5} H.
0.4
0.3
0.2
0.1
0 - 1 J | | | | | | | | | Y E | | | 1 1 i ] | | | | |
2 4 6 8 10 12 14 16 18

q2 ( GeV/c2 )2
\/g =7 TeV
1.2

CIsm
-e- CMS
& LHCb

—t

o

o
(o]

o
=N

2 -7 2 2
dBF/dg (10 x (GeV/c ) )

Io L ] I° L]
N (o2}
III|III|III|III|III|III

| | | | | | | | |
0 2 4 6 8 10 12 14 216 182 )
21 q (GeV/c )

=)

N O
III|III|III|III|III|III|III|III|III|III
I'
|—é—|

-0.4 msM

-0.6 +CMS
=LHCb

-0.8 « Atlas

||||||||||||||'1"‘='5'i|||||'i'35"||||||||||

2 4 6 8 10 12 14 216 182 ,
q (GeV/c )

-1 C

Cyan region: standard model properly averaged
over the bin (Phys. Rev.D 87 (2013) 034016)
LHCb: arXiv 1304.6325

- Atlas: ATLAS-CONF-2013-038 (data points are
slightly shifted along q? for readability purposes)

© CMS: CMS PAS BPH- 1-009
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Theory HEBinned
—o—|_HCb

%) [ L <':D [ | L L L DL

I l —4- i'? + e

No SM prediction included

0.4k . _0_4:_ since it’s vanishingly small
R o s 0
G2 [GeV?/c*] ¢ [GeV?/cY
Reference to decay rates:
LHCDb: Ars zero crossing point (1 < g? < 7.8 GeV?/c%): JHEP 01 (2009) 019
q% = 4.9 £ 0.9 GeV?/c* Phys. Rev. D 71, 094009 (2005)
SM predictions: q% = 4.36 +0.33/-0.31 GeV?/c* Phys. Rev. D 87,034016 (2013)
JHEP 03 (2013) 027
Best theoretical predictions: LHCb Atlas CMS
| < q2< 6 GeV?%/c?
FL 0.65+0.08/-0.07+£0.03 | 0.18+0.15+0.03 | 0.68+0.10+0.02
Ars —0.17+0.06+0.04 0.07+0.20+£0.07 |—0.07%0.1240.01
dBF/dq? 3.4+0.3+0.4/-0.5 Not measured 4.410.610.7

22

Marcella Bona, Mauro Dinardo, Nicola Serra




Discussion
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E _— - SS 1 29 SC 29
' dl'/dq? dg? d cos 6, d cos Ok d¢ 32#[ 1 SIN" O + 07 COS™ Uk +

S5 sin? Oy cos 26, + S5 cos? O cos 20, + .
S5 sin? O sin? 0, cos 2¢ HSuksin 20 sin 26, cos ¢ +
in 20 sin 0 cos ¢ + Sg sin® Ok cos O, + '

in 20 sin 6, sin ¢ —I—in 20 sin 20, sin ¢ +

Sy sin? 0 sin? 0, sin 2¢ ] |

o(pp — b-bar):
During 2012 LHCb collected ~2 fb™! from 238 pb @ 7TeV to 270 pb @ 8TeV

Overall LHCb should have ~4000 signal events in 201 1+2012

Statistical error still dominant uncertainty

LHCDb plans to measure:
full set of observables (D variables have never been measured as of now)
full set of CP-asymmetry variables (® — @ for B%, ® — —® for BY%, =» Sx becomes Ax):
A3z, A4, As, A, A7,and Ag (in addition to Ay)

24
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5 ~ = —— ||Fifos? 6 +—1—E 1 —cos’fg) —
d'/d¢® dg? d cos O, d cos O dp 16 : 4( ( K)

cos2 Or(2cos* 8y — 1) +

1
Z(l —JF (1 — cos® O ) (2 cos® B — 1) +i

1 — cos? Ok ) (1 — cos® b)) cos 20 +

‘l
1 — cos® O ) cos By +
1 — cos? Ok ) (1 — cos® 0,) sin 26 }

During 2012 Atlas collected ~22 fb~!

Statistical error still dominant uncertainty
Modification to the analysis:

use EvtGen to describe the decay

move to MVA and improve choice of PV (based on B° impact parameter)
dedicated trigger(s) for most of 2012
simultaneous fit KTTUP-mass and angles
Atlas plans to re-measure:
Ars, FL
Atlas foresees also to measure:
dBF/dq? S3,and Ag
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o(pp — b-bar):
During 2012 CMS collected ~22 fb™! ‘from 238 b @ 7 TeV to 270 pb @ 8 TeV I

Overall CMS should have ~2700 signal events in 201 1+2012
Statistical error still dominant uncertainty

CMS plans to re-measure:
AFB, F|_, (:|BF/(:|(:|2
CMS foresees also to measure:
Zzero crossing point of Afs
remaining angular parameters: S3, S9 from a full fit

some CP-asymmetry parameters (e.g. Ag and in dBF/dq?)
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LHCDb detector

Muon ID:

track match with n J-segments (pt dependent)

Pseudorapidity coverage:2 <nN <5

Momentum resolution: 0.4 — 0.6% from 5 to 100 GeV/c tracks

Impact parameter resolution: 20 Pm

Muon misidentification: ~0.5%

Mass resolution J/\p = Pu: |3 MeV/c?

RICH detectors: kao-pion separation in momentum range 2 — 100 GeV/c
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f Atlas detector |

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Muon ID:

- track match with H-segment

pixel hits > |
SCT hits > 6

© TRT hits > 9
pt > 3.5 GeV/c
n| < 2.5

Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker

®

Pseudorapidity coverage: [n| < 2.5

Transverse momentum resolution: 4 — 8% from 4 to |10 GeV/c and 4% for > 10 GeV/c tracks

‘/'

Impact parameter resolution: |2 pm

®

Muon misidentification: ~0.4%
Mass resolution J/\p — PU: 46 MeV/c?
No detector for particle ID

y
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CMS detector

CMS DETECTOR STEEL RETURN YOKE

Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS

Overall diameter :15.0 m Pixel (100x150 ym) ~16m* ~66M channels
Overall length  :28.7m Microstrips (80x180 um) ~200m? ~9.6M channels
Magnetic field :3.8T

SUPERCONDUCTING SOLENOID
I D Niobium titanium coil carrying ~18,000A

°
Muon .

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

track match with at least | PJ-segment

track fit X?/dof < 1.8
hits in tracker > | |, with > 2 in pixel detector

PRESHOWER
Silicon strips ~16m? ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

transverse (long.) impact param.< 3 cm (30 cm)

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PbWO, crystals

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels

Pseudorapidity coverage: [n| < 2.5

© Transverse momentum resolution: 1.5% up to 100 GeV/c tracks
Impact parameter resolution: |5 pm

© Muon misidentification: ~0.2%

© Mass resolution J/\P — PU: 28 MeV/c?

© No detector for particle ID
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The FCNC (b — s) decays are a goldmine for new physics searches

Bt - K™ (1" K% (TT*117)) pu
[~1/7 of B® = K™ pp (assumed 30% eff. due to K% reco.)

Can help to improve statistics for B = K™ pp studies

Bt > K*up (and B > K° u* u)
[ similar to ([~1/3 of ) B® = K™ pp
Certain degree of complementarity with B® — K™ pp =» important probe of right-handed

currents
Preliminary analysis by LHCb (arXiv: 1209.4284)

Ao — N\° (pTT) P}
[~1/5 of B = K™ pp (assumed 1/3 KO eff. due to soft 1)
Ab and A° are spin-1/2 particles =» unlike the B® decay, this decay is sensitive to right-

handed couplings which are suppressed in SM =¥ also this decay is somewhat

complementary to B® — K™
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