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pp collisions at /s = 14 TeV
Design luminosity 10%4ecm—2s—1
s ~ 100 b thyear

Bunch crossings every 25 ns

Expect 10 — 20 minimum bias
interactions per crossing

~ 1000 charged tracks per
crossing
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Residual laboratory momentumfofp; ~ 13 MeV =/
Cross section fdr production @ peals; ~ 3.1mh
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First collision: May 26, 1999
Final collisions 12:43pm,
Monday 7 Apr 2008
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ZLWK %®L[LQW FRPSOLFDWI-. =2
SHQJXLQ FRQWULEXWLRQ -
— Triangle construction: differenee.i- a

e a from B'® p*p: no new.

— still 2.1s discrepancy between Babar-Belle
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e afrom B%®r %9, isospin analysis:
— first measurement (2007 result) of the time 2%
dependent CP asymmetries i R L soa e sis—
— Isospin analysis to extragat(2007) go.‘ d w E
 afrom B%®p *p p® time dependent % ‘'———"F""1" [j
Dalitz analysis assuming isospin E —+ 3
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S 40 =0.5+ 0.9+ 0.2
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- Mechanisms for b production in pp collisions at 1.96 TeV

9 b
b Flavor Creation (gluon fusion)
9 b g _
a b g b
Gluon Splitting g Flavor Excitation g Flavor Creation (annihilation)

- At Tevatron, b production cross section is much larger compared to B-factories
Tevatron experiments CDF and D@ enjoy rich B Physics program

- Plethora of states accessible only at Tevatron: B_, B, ,, 4 p---
complement the B factories physics program

- Total inelastic cross section at Tevatron is ~1000 larger than b cross section
large backgrounds suppressed by triggers that target specific decays
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H 2QH GHGLFDWHG H[SHULPHOW 6f& EWJLRQ 8OPHU 'H /D &L
M 7ZR PXOWLSXUSRVH H[SHULPHQWY $/7/$6 DQG &O0
» Large bb cross section o5 ~ 500ub (5 = 1011 #5/fh—1)
s ~ 10 times largzsr than at the Tevatron
s -~ 500,000 times larger than at the B-factories

# Best prospects for flavor physics in ‘low luminosity” start up
s Initial £ = 10¥em—2s—1 after checkout (~ 1 b~ fyr)

s Proceed to ramp up to £ = 10%em—2s—1 {~ 100 fb~! fyr)
CMS Detector

magnet
4Tesla superconducting
solenoid

successfully tested

calorimeters:

ECAL: 76000 crystals of
PbWO4

HCAL: brass absorber
+ scintillator sandwich

muon system: #m
barrel: drift tubes

| endcap: cathode strip

=/ chambers

77 barrel+endcap: resistive

plate chambers

. . \ Transiion Radiation Tracker
tl‘lﬁﬁzl‘. . r Torold Magnets SemiConductor Tracker
40 bunch Crossing Muon Spectrometer Solenoid Magnet

rate reduced to 100Hz
Level-1 and

igh Level Triggers
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LHC cooling status and startup %

* Cooling down is performing well, aiming for maching cooled down in early July
* Beam injectad end July - early August. First collisions 1-2 months later

* | uminosity ~10%' em™s™, ys = 10 TeV

—

A W Bl k4 ANE

ATLAS Z5 Jum 2008
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|arge cross section: E ::' . ; |
o 200 ub (230 ub in 4.9 n=1.9 (forward region)) E :
All species of B hadrons produced: EE T !
® (B, B, B, B., b-baryons) [40%,40%,10%,0.1% 10%] S ENbo s iy
B p . fur B [
Emmnmu = 0.6% at LHC: frigger i= a major issue L 30 pb
" E =
&, bb correlation E b
- —
Il/r_ '\\II B —- el .
.__‘_._,__.r.-'_":l i IR S T N T T R A T
7 -'I bb producti lated and St
II'\T___,-J-I production corralatad an Hap|dit"il' 1
| Ir' sharply peaked forward backward:
f:_fﬁ, PYTHIA) single-arm spectromeater i= OK
since b quarks are comelated
A . 5 1:1
* =3 important for tagging = & |
E 1hH
] -if_ .,
- (L
Lumino=ity L=2%108 erm<e- (de-tuned beams): i _
@ clean emvironment ({n} = 0.5) ! e
? |ass radiation damage e | g "
# 5 10" B hadrons (in acceptance) in 107 sac {1 year, 2 fb) e r g : .
* 10! by 2013 I |.Llill'il'||:'\-i-:_:|l [zmi- ¥ a1 i
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GHWHFWRU

e

VELO: Vertex Locator (around interaction point)
TT, T1, T2, T3: Tracking stations
RICH1-2: Ring Imaging Cherenkov detectors

ECAL, HCAL: Calorimeters
M1-M5: Muon stations

&
¥

© Dipole
magnet \

lagmei

3m SPIPS

RICHI . -'.ll'lll 4

Eroton
et .o s
l:l'CIII'It
—3m | i -e:ﬂ—_m.ﬂ'a- ) — o
b et — e —te
« B vy
| ] 5- 1 1 1 ”5 L 1 L
7--DPSVHQV ™ "

M2
pear Ck
T3 RICH2 r-m

Mg M3
[yl I

-

B

Raquirements for B physics:
— excallent racking and vertexing (o, )

roton
* b=am

---------------

— excallant particle 10
—flexible and efficient trigger

| 5m 20km &



% SK\VLFV DW $7/$6 DQG

H %Y RWK H[SHULPHQW ZHOO VXLWHGIDRY BDDRYRMH SROQIH VYV
ZLWK ODUJH % DQG W FURVV VHFWLRYVO DWKSKLIJK OXPL

H % SK\WVLFV WLPH OLQH SURJUDP DQG EHQFKPDUN DQDO\

B Sume benchimark analyses.

( o Cross sections of beauty, charm hadrons and onia 2 QCD models for the
Integrated Rare decays
luminosity 100 f=1 L ’/ LHC
#B* B, B, B. A lifetimes
Froduction and decay properties of B- P d e T T
10! hadrons
/ % Ay polarizatinn and other properties
1 fls

B-hadron properties. new decay limits
Understand backgrounds for rare decays

—
Teszt beams, 0 po /'/_J

# By — K'usw, B, — & prw, B — Koprw, B — Ko, Ay — Al

oo Rl S e e e # By~ utu

E%:%EEE; o | Measgpiietn cosssedion % B oscillation and CP violation studies

H OHDVXUH OLIHWLPHY DW WKH ZRUODWNDGBWDJH SUHFLVL

H OHDVXUH % KDGURQ SURSHUS3H\VXLR\KHLKO ODWIERQV

H JURP UBUH GHFD\V DFFHVVLEOH _

H &UXFLDO UROH LQ VHDUFK IRU QHZ SKBWF@HFEO\ +LJJV (
FKDLQV EE ILQDO VWDWHV CPLWK (WIS sorAu b aux)




&KDUP 3K\VLFV

U 1IHXWUDO ' PHVRQV
' WKH RQO\ FKDQFH WR VWXG\ PL[LQJ DPRQJ

U &3 YLRODWLRQ LQ WKH ' VIVWHP LV WLQ\
| SUREH RI QHZ SK\VLFV

 )&1& LQ GHFD\V DO)

U 5HVXOWYV IURP VRPH RI FKDUP SK\VLFV HJ
' HULHV Rl H[SHULPHQWYV DW )1$/
' &/(2 & H[SHULPHQW DW &RUQ
' 9% IDFWRU\ H[SHULPHQWV %} ~
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ILIHG WDUJHW KDGURC

UW5HYLHZ RI FRQFHSWV DQG UHVXOWNQIN®RW ) ¥&
DQG SDSHUV FRPSOHWHG RQ FKDGRI&SK\MKkEV
¥ ' " PL[LQOJ

¥ 6HDUFKHV IRU &3 YLRODWLRQ
¥ 6HDUFKHV IRU UDUH G H F OH-91 Spectrometer
¥ 6HPLOHSWRQLF GHFDIV CALORIMETERS %{E&g
Y % DU DRIFT CHAMBERS ~ ™™\
¥ 'DOLW] SORW EDVHG DQD OV HWENKOY COUNTERS
¥ &4KDUP SURGXFWLRQ N
fl ( +DGURQLF OL[LQJ STRRI
: 150 [\ (Kpdecay mode) —SMD'S o
g 100 [ \ J
3 7 " DRIFT CHAMBERS
3 50 + W D3, D3’
" ; 4o ———M2MAGNET
[ =073 ol O pRIFT CHAMBERS
Y T /\ | MIMAGNIE’TM
)2886 GHWHUPLQJDWLRQRIWKH—od ” 0

decay asymmetry parameter Lp*), °

DRIFT CHAMBERS

decay time (psec) g



&KDUP UHVXOWYV

U SHVXOWYV RQ

4LQJ

1 +DGURQLF GHFD\V GRXEOH WDJXLLQJ WHFK
I [HSWRQLF GHFD\V

1 &/(2 LPSDFW RQ WK BDVXQUHPHQW
S8VH LQWHUIHUHQRH @ BWERHIDD ELWLRQV

ORGHO UQGHSHQGHQM/ELQ@%ﬁLﬂ@ﬁf”]DQDO\VUJR
— CP eigenstates in CLEO data plays an importdet ro

D; hadronic branching fractions

Mode B(%) PDG 2007
KIKT T40£0.07 £005 22+04
K-K*trt  5E040.234016 53408
K-K*trta® 56540204040 i
KIK=aztazt 16440104007 27407
rHata 11140074004 1244020
+y 158 £0114+018 2164030
oy ITTH0.254030 48406
Ktrtr™ 06040054003 0674013

ec(e'e — D/D;) =
0.08 £005+£0024001nh

@ The last error is due to luminosity

msaasurement.
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&KDUP DBV % R)DLFWWR U L |

u ' ' OL[LQJ

! 6HYHUDO ZD\V WR PHDVXUH ' PL[LQJ DEFQHRO@?HLWR !
PHWKRG

' §RPELQHG ZRUOG DYHUDJH LQFRQVEVWHQW ZLWK QR
' 1R HYLGHQFH IRU &39 LQ FKDUP PL[LQJ

H &KDUP VSHFWURVFRS\ VHYHUD G Q@ BZ2WMWHDOWOHWWG L
\HDUV VRPH RI WKHP VWLOOT X\ORU N H

> 2t — | CPV allowed -:ﬂ 3 ?i,'i'El.illl Il; ' L
- = f . ; B->D(*)D.,* (8 modes) D_*->D*K
1 -+ 5 100 F '5 AlD K modes 1 *D(*)Dy" (8 modes) Dyy"->
2h | i First observation of D, in B decays
° ot | . :
G [ ¥ It h, 1[N:182 - 19 events 12 o
- Y gof i e JLH-]H*“}‘F M(D,")=(2534.78 + 0.31 + 0.40)MeV/c?
P | — = R BT i 1 t1|[ 3=1is favored
z o G .J
-H.E_ : g [ ) 1
: 3o | TR I P LGl I ST I N L S 1 P | '.J
p: ‘o W=357057 18 1% 258 16 162 164
1 05 0 05 1 15 2 . D' K Invariont Mass fﬂe‘v’.’:zl
X 56)

$YHUDJH RI PL[LQJ PHPVXUHPHQWYV




.DRQ 3K\VLFV

U 6RPH XSGDWH DQG QHZ UHVX
U &RPSDULVRQ GDWD WKHRU\

u )XWXUH HISHULPHQWYV




'DRQ 3K\WLFV ODQGPDUN

U &§RQFHSW RI VWUDQJHQHVYVY 2z T
z EDVLV RI 4&°

H)LUVW KLQW RI 3DULW\ 9LRODW
ZHDN JDXJH IRUFHYV

H SEVHQFH RI )&1& z FKDUP TXDUI
VWUXFWXUH RI IODYRXU G\QDPL

H 'LVFRYHU\ RI &3 9LRODWLRQ z F
DV\PPHWU\ z JHQHUDWLRQ VWL
DQG .0 GHVFULSWLRQ




6RPH RI 3UHVHQW H[SHULPI

Muon veto sytem
rHal:lmn calorimeter
Liquid krypton calorimeter

JHUPLODE
TH9 (

Hodoscope
Drift chamber 4

Tal CPYSTAL CALOAIWETER
HOMEFES

DFEFT THAMBER: 4

LREFT CHMMBER 5

EEE CTROWETER AHTI

) U DV F DDV Q y
12 4
J2( IURP " ‘A! 5 AT
& 0 - SLFN .HVVOHU
gt vwLes /ID]JHURQ

: (PLOLH 3DVVHPDU
OLFKDHO $NDVKL 5RQTXHVYW %H@I&Df[h\évgm-l\lﬂ)x@,

&ULVWLQD /D]JJHURQL %HUQ%L[@K%A@XSQRKD\TKL
/RPPDVR 6SDGDUR (PLOLH 3bNNBHFPKR 6SDGDUR




([HVW RI| &K37

U .DRQ UDGLDWdIL® WKHDWQDO VWDW
VXLWHG SUREHV RI WKH LOWUVY§®VLFE

PSRUWDQW LQSXWV WMQ@EG 3VTWIEL /FH D \8
U ODQ\ UHFHQW DQG QHZ UHVXOWV IL
DQG ./2( H[SHULPHQWYV

1HZ UHVXOWYV s1$pse¥

1HZ UHVXOWV .7H9 DOVR VLPPHWU\ UF
.1 Pgg DQG, .p eevy

' YLQDO UHVXOWV gg/2(

3s GLVFUHSDQF\ ZUW 1%

ID]JHURQL
$ N D VIR Q T X H VW
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1HZ UHVXOW SBhiBOLPLOYOO\NLQHPDWL
ILUVW PHDVXUHPHQW RI WK &39 SD

Including uncertainty due to the model dependence,

BR = (3.0820.04,,:20.04_,4+0.08 42 0.07,.a)x107 = (3.0820.12)x1077

S

pDEe

CPV parameter (first measurement! correlated K*/K- uncertainties excluded): /D]]JHURQL

A(K= o) = (BR*-BR") / (BR++BR-) = (~2.121.5,4+0.3,)%

Measurement Sample BRx107

Bloch et al.. PL 56 (1975) B201 41(K*) 270+0.50
Alliegro et al., PRL 68 (1992) 278 500 (K¥) | 2.75:0.26
Appel et al. [E865], PRL 83 (1999) 4182 | 10,300 (K*) | 2.94£0.15
NA48/2 preliminary (2008) 7100 (K5) | 3.08<0.12

'Q DJUHHPHOW ZLWK &K37 DQG™t

3.6
3.4

3.2

3
2.8

26

JLUVW OLPLW RQ &39 DV\PPH

12 1 ndf 18315/3

pl 2985 + (LOAETE

NA48/2

Wy

PRy = ricliees "
-

|
|

R HE PBEIDWXUHPHQ

WU\ REWDLQHG

POEIHE (5 2 25 1 35 4 45 5




1HZ VLPPHWU\ UHODWHG UHYV X

$ N D VIR QT X i VWi
$ODO\WLYVY UHODWHG WR W K H &3&et+ RQ W

FRQILUPV WKH SUHVHQFH RI LPSRL

KL_}EHW > I{L—}’H'UEEFI'Ir REEL]I[E f-nr A\' Vacior Mesom Exchangs Amplituds
<y
* Excellent tests of yPT _M;+

- No free parameters in branching rafio to O(p*) aaf

= O{p®) lermss include Veclor Meson exchange
terms (strength of which is described by A,)

* O{pf) ®erms increase branching ratios by factor of 2-3

LB

B

AT

« A determines CP conserving part of asf
K —n'lfr asf
- CP conserving part is from K —n%" Klas e KWK meer WK

+ Indirect CP violating part of K —n®l*
determined by Br(K_ —n°F)

« Values imply that K, —="l'f Is indeed
dominated by CPV terms




7KH ILQDO YD %HQRQ75FH &

)LODO 6DPSOHV

MNA4S D2 Py T4FT 22

KTEY DS —— 192+ 2.1

(confidence level = 13%)

4] 10 20 a0 (o™

New Word Ave. o 168+ 1.4

CRvvbh



UL )XQGDPHQWDO TXDQWLWL!
ZLWK NDRQV

'3LRQ 3LRQ VFDWWHULQJ 1%
3LRQ SDUL'

3DVVHPDU
3H\DXG
.HVVOH

$ N D VEKRQ T X H W W/
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3LRRL BQRGF VWHIWAHW HQ 1

6 ZDYH VFDWWHUDQG OHQYLKWQHEH RI FXVS VWU\FWXUH 1
L@ VI\VWHP DUH HVVHQWLDO SDUDPHWHUYV

RI &K37 WR LQYHVWLJDWH VSRQWDQHRXYV

VLPPHWU\ EUHDNLQJ

I VHQVLWLYLW\ WR TXDUN FRQGHQVDWH

7KH PHDV XU ppP\HRDMW RIHUL Q J
OHQJKIWWYGID/ GRQH LQ 1%
ZLWK WKHpp QHDU WKUH\
LQs.pSpp FXVS HIIHFW DQG
.S ppHn d, SKDVHV DQG IRUP
IDFWRUYV

1% SUHFLVLRQ DW WKH OHYHO RI WKHRU\

'‘DWD DQG WKHRU\ DJUHH ZHOO

WHWHDVV LV GRPLQDWHG E\ WKH
TXDUN FRQGHQVDWH L H VSRQWDQHXYV
EUHDNGRZQ RI &K37 * &RODQJHOR

3H\DXG




3LRRL BQRGF VWEIWAHW HQ I

&XVS HIIHFW YLVLEOH LQ
., 30 GDWD .7HO9

&S&RPSDWLEOH ZLWK &DELEER
, VLGRUL PRGHO

_+(3

/IDUJHU HWVBRNSLQ

GHFRPSRVLWLRQ IDYRUYV
FKDUJHG

.HVVOHU




(KH SDULW\ RI WKH SLRC

$ QHZ SUHFLVH HYLGHQPFH RI W

H /KH SUHYLRXV ZDV \HDUV ROG KDUC
UL 6OHOHFYY) eeee

GRXEOH GDOLW] GHFD\V IURP

P SURGXFL 3p

Ut OHDVXUH WKH DQJOH O
EHWZHHQ WKH GHFD\
SODQHV RIgWKH WZR

ftfp

HYHQWYV
UHVLGXDO EDFNJURXQ(

$ N D VER QT X W W




IHSWRQ )ODYRXU 9LROI

.$216

W 1HZ OLPLWYV IURP VHD UFKHahkdrRuvi
., pneppnep ne
' 7HVW RInm H XQLYHU\. DQ(. GHFI

5HVXOWYV IURP 1% DQG ./2( GDU%LQR

|
|
! TKHRUHWLFDO SUHGLFWLRQVGODBODEIERP S

HI[SHULPHQWDO GDWD )ODYLD&FHWK
3DVVHPDU

08216
H 7KH O(* HISHULPH®WeJ/)9 LQvvRoL




IHSWRQ )ODYRXU 9LRODW

M 'LUHFW VHDUFKHV IRU /)9

' LGHQWLI\ VLIJQDOV IURP SURFHVVHYV
IRUELGGHQ RU KLJKO\ VXSSUHVVHG
LQ WKH 60

' BHQVLWLYLW\ VPRRWKO\ LQFUHDVLQJ
ZLWK WLPH
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([KH PHDVXURPHW RIG

? " #"H0 & /6" #%0 . |/
ltanb~50, M,,~500 GeV/c? # o+

>" | ? ", ?# B, && 3*$C?+D7 $
?"#6 /
? " #
|6 /"
28& " oH ) "
s E*1 ¢ # $7
34 + + 6’ , n "/#"F
G.*4+ + 6 0/ # ")&
&#)B W'"H##H & # -D
1/ #

Mg,

& . 8 @A

6/ 0% 42## >

6DUDRLQR
6SDGDUR

R, = (2.457+0.032)X.C°

(czlndf = 2.44/3)

+, 1$ 77 s
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5 VHQVLWLYLW\ WR /)9

FLAVIANET: sensitivity to possible

breaking of LF simmetry via R

shown as 95% C.L. excluded regions

In the talb — M, plane, for fixec

values of the 1-3 slepton-mass matrix

elementD,, =107, 0.5x10° 10*

3DVVH

PDU




6HDU

(KH O(* HISHULPHQW DW

FK IRUIN/9)gQHFD\ ZLWK D VHQVLWL

U $O0 /)9 SURFHVME W BXFHKFRPSOHWHO\ FO
60 EDFNJURXQGY %5LQ EH\RQG 60 IUDPH
%501y XS WR

UL ([SORLW WKHEHOQRVBQYVWKH 36, DFFHOHUD\

. Q

ILUVW GDWD WDN

U 6RRQ UHVXOWYV

"'XVVR

oL
SHUIRUPDQFH RI WKH HOHFWURPDJQHWL



+HDY\ )ODYRXU 3K\VLFV D

U 'DWD WDNLQJ HQGHG §BU H[SHULEHQW
U ODLQ +) SURGXFWLRQ PHFKDQLVP ERVRQ JOXRQ

U 5HVXOWV IURP VWXGLHV Rl E DIP/ F SURGXFWLRQ
SKRWRSURGXFWLRQ DQG ',6 DQG@ VWUDQJHQHVYV

H 5HVXOWYVY RQ )UDJPHQWDWLRQ F TXDUN
u 6SHFWURVFRS\ FRPSHWLWLYH  ZRHQZWWWKHU ZRUC
I 6XPPDU\ RI E SKRW

%YURFN 2(|JHURY




+\SHU&3 DW )1$/

H "HVLIJQHG IRU &3 YLRODWLRQ VHDUFKHYV

' YXUWKHU LQYHVWLJDWLRQ RI &3 9LRODWLRQ
DQG IXQGDPHQWDO PHDVXUHPHQWYV ZLWK
K\SHL



(KH &RPSDVYV H[SHULHPHQ\

. RX]QHWVRY

Gluon Polarization Result

(Preliminary, 2002-2006):
G/G =-0.49 £ 0.27 (stat) £ 0.11 (syst)

Hadron physics program starting
this year

Future programs under study



+DGURQ SURGXFWLRQ PHD

ODQ\ PRWLYDWLRQV IRU KDGURQ SURGXFWLRQ PHDV

H +DGURQ SURGXFWLRQ XQFHUW IQILHAIW HNVQIRDMNOHK E& U
I QHXWULQR SK\VWLFV QRZ PRYLQJ IURP GHRHWHU\ WR S
! OLPLWYV LQ SKHQRPHQRORJLFDO SQLUDH BDWG LHQW URQ V I
— hadron production data as input for MC generators

HARP experiment at CERN:

* Physics goal: Neutrino factory studin flux predictions
for n-based experiments, atmospherigredictions,

input for hadron generators (GEANTA4)
« HARP data compared to models:

&RQH\
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(KH 0,33 HISHULPHQW DW

8VH *H9 F ODLQ OQOMHFWRU SURWRQV WR SURG
I VHFRQE&GDUDQGEHDPV W R *H9 F
| *H9 F SURWRQ EHDP

OHDVXUH SDUWLFOH SURGXFW&LRQ FURVV VHFWLF
WDUJHW

' 9DULRXV QXFOHL LQFOXGLQJ K\GURJHQ DQG 1X0, WI

$SSURYHG LQ PRQWKYV ¢
0 HY|
(FFHOHQW SDUWLFOH ,' G( G[ 7R) GLII &KHUHQ

DOG 5,&+ WHFKQRORJLHYV

3K\WLFV RYHUYLHZ XQELDVHG KLJK VWDWLVWLF)\
ZLWK FRPSOHWH SDUWLFOH ,' IRU KDGURQLF LQW
DQG QXFOHDU SK\VLFV VWXGLHV ORZ ( KDGURQ

G\QDPLFV QRQ SHUWXUEDWLYH 4RBchppgitRr®3 ZKLF

' 3UHFLVH PHDVXUPPWOQNW R&K37 W HYhfh up to 12 GeV/c
$OVR VHUYLFH PHDVXUHPHQWYVY p/K/pto 100 GeV
8SJUDGH XQGHU FRWQSblo@éythixW LR Q

OH\HU




/TKH *H9 &: (OHFWURQ $FFHOI

/R EH XSJUDGHG VRRQ WR *H9

E Cocey—>12 GeV

I ~ ZO0UMA

Duty Factor ~ 100%

Se/E ~2516

Beam P ~ 85%

Eg (tagged) ~0.8-55 GeV

CLAS: the Cebaf Large
Acceptance Spectrometer

0 [ 1] 1
> % (& ) # [#. 8QGHUVWDQG 4&' LQ WKH IXO0O VWURQJ FR.

5 Hi #7>>, L H[WUDFW WUDQVLWLRQ IRUP MD¥DMRHY W
?, 9" IURP PHVRQ HOHFWUR SURGXFWLRQ GDW

5)& " 2## % UHOHYDQW GHJUHHV RI IUHHGRP

| ## 1D, D . J ZDYH IXQFWLRQ DQG LOWHUDFWLRQ R

5# O/# . *$ 5DOSK *RWKH



([FOXVLYH (OHFWURQ 6FDWYV
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Exclusive Electron Scattering:
a powerful tool to investigate QCID
at varying distance scale
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+LQWYV IRU 1H



6PLV

SUHVHQW YLHZ RI 87 DQC

+LOWV RI D ODUJH QHZ SKIVLFRQWEKDVH LQ E



6PLV

KHUH WR WHVW 6WDQGD



1HZ 3K\VLFV KLOQWV LQ 8QLYV

JURP WKH FRQFOXVLRQV RI ( /I XQJKL

U /T KHRUHWLFDO XQGHVWDQGLJ RI 4&'
DQDO\WLYV LPSURYHG

/I DUJH QHZ SK\VLFV
87 ILW QHZ ODWWLFH 4&' UHVXOWYV
' €3 DVIPPHWULHV LQ EzVVV PRGHYV
%V PL[LOJ PRGHO LOGHSHQGHQW DQDO
|
1

'VzO0é DVIPPHWUbBWYV LQ %_~z.

D SRVVLEOH 13 VFHQDULR HQYLVDJHG



SQLWDULW\ WULDQJOH

/X QJKL

 Time dependent CP asymmetries:

— new phases in Bd sysytem?
(mixing and b sss amplitudes)

* |Vub|: updated value and extraction of si)(2
— Discrepancy do not depends critically on |\
Possible new physics phases in Bd system



[KH )XWXUH RI )ODYRXU

u % VHFWRU TTWOLO
' 1HZ % IDFWRUWQRVKLWD

| & 6HF
1 )1$/ H[WUDFWH G| ¢ KADB W]

U . 6HFWRU
1% SKDVH -3DUN | -3IGWMHFW ;




6 XSHU % )DFWRU\ ORWLYD

u 3K\ VLFV EH\RQG WKH 6WDQGDUG OR
' /+& PD\ ILQG 7H9 VFDOH 1HZ 3K\VLFV

H ,I WKH /+& ILQGYV 1HZ 3K\VLFV DW W

i WV IODYRU VWUXFWXUH PXVW E#8 H[DPL
6XSHU % )DFWRU\ LV WKH EH)\

U, WKH /+& ILQGYV QRWKLQJ H[FHSW

I 6BWXG\LQJ VHDUFKLQJ IRU GHYLDWLRQV
SK\VLFV ZLOO EH RQH RI WKH EHVW ZD\V
UHPHPEHU SDUWLFOH SK\VLFV KLVWRU\



7KH VXISHIK IOXIKLQRF LRV




SHDN OXPLQRVLW\ WUF



7KH 6XSHMFWRDFW,R U\



7KH 6XSHFWRDFW,R,U\



6XSHU % SDUDPHWHU\



7KH .(.% &ROOLGHU

! 1
# o W& #%&

Belle detector

Ares RF cavity

et source



6XSHU % )DFWRU\ D

Interaction Region

New Beam pipe Crab crossing

g=30mrad.
by*=3mm
New QCS

Ante-chamber & solenoid coils More RF power
to reduce photo-electron clouds

Damping ring

Linac upgrade | | = 4" 103%/cm? /sec




)JXWXUH FKDUP SK\WVWLFV W

KLIJIK VWDWLVWLFV FKDUP PL[L/MHY BWSWHRIQPHQW X
YHWWHU VHQVLWLYLW\ WKDQ DOO % IDFWRU\ GDW

&DQ VLIQLILFDQWO\ LPSURYHD VA YYWHPLW\ WR &:
KHOS XQ WDQJOH ZKDWHYHU VLRADON DSSHDU DW

([SHULPHQWDO PHWKRG EDFN WR IL[HG WDUJHW
&RQFHSWYV



/KH IXWXUH RI .DRQ 3K\

*ROGHQ OBGHV &1 &
Zii & é&
Zii & é&

U 7KH FXUUHQW H[SHUPHQWDO
K*® p*'nm= (15%%,4)x10°BNL949 FEvents

K'® p°nn< 6.7x10 °( 90%CL) KEK 394



([SHULPHSIWW BREGWS DB GHE

OXFK GLVFXVVLRQ DPRQJ HISHULPHQWHUYV

% 1/ SHVXOWYVY UHSRUWHG DERYH
&.0 )HUPLODE 0, 3URSRVDO DSSURY
1% $SSURYHG )HE SKDVH

.TH9 &RPSOHWH 3K'=V SXEOLFD)
(. ( SHVXOWY QRWHG DERYH
-SDUF ( 5HFRPPHQGHG IRU $SSUR
.$0, JHUPLODE 0, SURSRVDA6QRW D

23,2 %1/ FDQFHOHG



LL

.DRQV 5DUH '"HFD\V

DO DOPRVW O0LOLPDO J)ODYRU 9LRODWLROQ :RUOG

i OHDVXULQJ VPDOO GHYLDWLRQV IURP 60

686< EUHDNLQJ VFDOH )ODYRU Q\WWPHMWMWILRY U
&RPSRVLWHQHVY H[WUD GLPHQVLRQV HWF

'LUHFWO\ FRPSOHPHQWDU\ WR FHQWUDUC

((SHULPHQWDO IRFXV | WKHRUHWLFDOO\
6PDOO HUURUV a D IHZ UHTXHUYH

K*  p'nn #evnts K. ponn #evnts
&(51 1% E\ a - 3%$5& , E\ a
- 3$5& ,, E\ a a
SRWHQWLDO )1$/ Z R 3URM ; a 3BRMQOWLDG )1$/ Z R
BRWHQWLDO )1$/ [Z 3URM ; a BRRWHQW LD )1$/ Z 3

(FNAL: 5 year running)



KDW LV 3URMHFW ;"™

U 7KH EDVLF VFKHPH LV DQ *H9 OLQDF R
OLNH SDUDPHWHUV P$ [ P6 [ +]
| *H9 JURQW (QG OLQDF
| ' *HQ9 /& VW\OH OLQDF
| BWULSSLQJ DQG DFFXPXO

u %YHDP GLVWULEXWHG
WR WKH ODLQ , OMHFWRU IRU DAHHOHUDWLRQ
WR DQ *H9 SURJUDP

U OD\ XVH DFFXPXODWRU GHEXQFKHU UL



SURMHFW ; 3URSHUWL

8 GeV H- Linac with ILC Beam Parameters: ~1.5% ILC Linac
(9 mMA X 1 msec x5 Hz)

100 — 200 kW
at 8 GeV

>2.0 MW
at 50-120 GeV '

Linac: —

ILC-like (0.6 ~ 2.4 GeV) — 15 crymodules
ILC-identical (2.4 ~ 8 GeV) — 24 crymodules
Cavities, Cryomodules,
RF and Cryogenic Distribution

Vehicle for National & International Collaboration
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&RQFOXGLQJ 5SHPDUNYV

H /KH SUHFLVLRQ H[SHULPHQWDO SU
FROQVLGHUHG ZEMWKHQVW O IODYR XU HII
FRPSOHPHQWDU\ WR WKH KLJK HQH

u /KH SUHFLVH 60 SUHGLFWLRQV DQ
1HZ 3K\VLFV PDNHV WKH FRQW
PHDVXUHPHQWYV RIFRPUYH WHFD\V

1RZ ZDLWLQJ IRU WKH ILUV
XQGHUVWDQG WKH GLUHI
LQYHVWLIJDWH DQG GLVWX



6 XPPDU\ DQG RXWORRI

7KH VWDOQOGDUG PRGHO RI IXOGDPHOQMW
UHPDUNDEO| VXFFHVVIXOO EXVW®BDY
6HYHUDO PDMRU TXHVWLRQV VEHPKWYL .
OHDU IXWXUH , DOWLFLSDWH Q/®& [El

D *ROGHQ $JH RI GLVFRYHUI| LQO IXQOGD

JUDQON L $OWLFLSDWLQJ D 1HZ *ROGHQ $JH S/

'H DOVR KRSH VR WKXV GLVW
WKH WRR TXLHW 6WDQGDUG

0$1< 7+$1.6 DIJDLQ WR
WKH % ($&+ RUJDQL]JHUV DQG DOO SEC
6HH \RX LQ 3HUXJLD DW QH[W HGLWLRQ



