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Tevatron &E&s#& T : 2011/9/30

Helen Edwards dumps the TeV beam

Fermilab Today 2011/10/3

http://www.fnal.gov/pub/tevatron/milestones/interactive—timeline.html T/\FA>/ 30450



http://www.fnal.gov/pub/tevatron/milestones/interactive-timeline.html
http://www.fnal.gov/pub/tevatron/milestones/interactive-timeline.html
http://www.fnal.gov/pub/tevatron/milestones/interactive-timeline.html

CDF Mi{EY
TEVATRON AUTHORIZED JULY 1979

- 1979: Sho Ohnuma and R. Yamada indicated that K. Kondo and several other
Japanese we in the U. S. looking for ways to collaborate in HEP. I met them at a
Conference at BNL and told them about our plans for a colliding beams experiment at
FNAL. They came to visit and met with Lederman. The collaboration with CDF was

finalized at the end of the year!

1980: Italians joined CDF

1981: Conceptual Design Document
Number of Collaborators 87

1982, July 1. CDF Construction Begins!
Start construction of pbar source.

.Prof. Kunitaka Kondo (second from right)

visits with (L-R) Wans Jensen, Alvin - . .

v. 1 up and Ryuji Yamada, all 1983, July 3. First Beam in Tevatron!
with the Fermilab Colliding Detector )

Facility, On the table before them is

a midel nf the enllidinag detector. ..

1985, Oct. 13. First Collisions at CDF

Fermi News: Dec 1979

10/19/2010 Alvin Tollestrup, Hawaii, Japan-US Accorc



CDF#EAMEBE

People at University of Tsukuba, KEK and Fermilab
in front of the CDF detector with a Superconducting
solenoid coil installed in 1984.

Superconducting Solenoid Coil

Vi)

Superconductlng solen0|d c0|l was made at
Hitachi company in a collaboration with
University of Tsukuba and Fermilab.

' The gas proportional chamber with resistive plastic tubes
for PEM was developed at Tsukuba. Testbeam calibration
of PEM was done by University of Tsukuba and KEK

~ members. ( Picture: PEM prototype completed in 1983.)




@ First Collision(1985.10)

) . E/\ - /S ,—
@ Engineering RUN CDF*EJJ IL=/oT74
(1987.1 — 1987.5) 27nb!
@ RUNO e — TT T T LT T
(1988.9 —1989.4) 44pb1 ::: B Detiverea End Run Ib ‘l; ikl
s .OnTape
‘ RUNl M 120 i38
(1992.8 — 1996.3) 130pb-! 100 End of Runta
1994.7 Top Evidence o ﬁ 0
1995.4 Top Observation 20 /'*‘21
1998.12 B, Observation sS8:icsifsiSistiffEssgigrissigs
® RUN2 \>L Luminosity (pb™)
10.0fb™? n ]
2006.3  Precision M, 10000 ]
AMt0p=3GeV—>MH<18GG eV T S R Y B -
2006.12 Observation of 6000 ]
B_S OSCI!Iatlon 4“'}“:_ » Delivered :
20117 DlreCt nggs SearCh -ﬂﬂl}ﬂ: - Ac.quired . _
Exclude M,, of - ' ' .
156GeV-177GeV Q562000 3000 4000 2000 €000 7000 8000 9000
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CDFI AI7E2F RUNI

Central Calor, \

— Plug Calor.

Time-of-Flight
Front End Electronics

. . Drift Chamber
Triggers / DAQ (pipeline) Silicon Microstrip

Online & Offline Software Tracker
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1. Bs Oscillation 462, 239

Observation of BO(s) — anti-B0(s) Oscillations. Phys.Rev.Lett.97:242003,2006. | Cited 462 times
Measurement of the B~0_{s}-¥bar{B}"0_s Oscillation Frequency. Phys.Rev.Lett.97:062003,2006. | Cited 239 times

2. Search for CP Violaton in Bs =J/iy ¢ Decay 254

First Flavor-Tagged Determination of Bounds on Mixing—Induced CP Violation in B"0_{s} ¥to J/¥psi ¥phi Decays. Phys.Rev.Lett.100:161802,2008. | Cited 254 times

3. Search for Bs =y 4 and Bd—y y Decay 232

Search for B"0_[s} ¥to ¥mu™[+] ¥mu™{-} and B"0_{d} to mu"{+} ¥mu"{-} decays with 2fb"{-1} of p ¥bar{p} collisions. Phys.Rev.Lett.100:101802,2008. | Cited 232 times

times
168 times

205times
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CDFZER = 5| FH#GER (2006~ )

(5| FA%8>100)

1
6. Direct Higgs Search 109, 63

Combination of Tevatron searches for the standard model Higgs boson in the W+W— decay mode.Phys.Rev.Lett.104:061802,2010. | Cited 109 times
Combined CDF and DO Upper Limits on Standard Model Higgs Boson Production with up to 8.2 fb$"{-1}$ of Data.: arXiv:1103.3233 | Cited 63 times

1. Top Quark Mass 117

Top quark mass measurement using the template method in the lepton + jets channel at CDF II. Phys.Rev.D73:032003,2006.. | Cited 117 times

8. New Heavy Flavor Hadrons 104, 106, 144

Observation and Mass Measurement of the baryon X7 b. Phys. Rev. Lett. 99: 052002, 2007.. | Cited 104 times
First Observation of heavy Baryon £ b and £ b ¥ Phys. Rev. Lett. 99: 202001, 2007.. | Cited 106 times
Analysis of the Quantum Numbers of J**PC of the X(3872) Phys. Rev. Lett. 99: 132002, 2007.. | Cited 144 times

9. Polarization of J/W and ¥ (2s) 118

Polarization of J/%¥ and ¥ (2s) Mesons produced in p pbar collisions at sqrt(s) = 1.96-TeV. Phys. Rev. Lett. 99: 132001, 2007.. | Cited 118 times
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20055 B ) COCDFD BIREIDLWTHERE
B, mixing : future sensitivity

CDF Projections

56 observation

CKM fit: 2

Tagging € D?: SSKT (3%) + OST

Vertex Res.: 20% Improvement

This plots assume: -
— flavor tagging: _
add same—side kaon tagging Tﬁzo-
€ D2=1.6 + 3.0% £ ]
— Vertex resolution: z
improved by 20% 5 10-
— Trigger bandwidth: 5 |
utilize 50% of CDF data 01

9 O observation:
=2 fb' : A mg < 15 ps™
=8 fb' : A mq < 22 ps™!

2 4 6 1
Delivered Luminosity/expt. [fb ]

paloAe} 1} WIMD
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tIL Ty EREE—R NFOZYYEREE—R
B, =D . X (D, =¢r, KK 3n)

Bs—)Dsyz- (DS—)¢7Z',K*/(,372')
Bs—)DS.S’;z' (DS_)¢7T,K*K)
5,600 events (1.0 fb?)

CDF Run Il Preliminary L= 355p0 "

61,500 events ( 1.0 fb1)

CDF Fun Il Preliminary L~ 355 pb”

: — cata
R — ' — data
Bo000. o ' — it
Egﬂm_ [ B, signal “ ] | i
— . background = - ! signal
g E 100+ satellites
F - - W background
310%; ik E' | Be'—=D=
: . : —J
E-:--:--:--:-%:i o 50
e, 5
T TRE T BT R A
By — " O, X mass [GeV/c’]
Lepton SVT Track 0
5 55 6
- KK 1) K GeV/
Bs — WwD<X (Ds — 67) (€ ) K 5, mass GV

By - Dow, Dy — K*K
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Soft Lepton (e,n) b>8vXHERIETTES '{11 -
soft lepton € MEHR CTERFRFDBsHHE '
FRUFHRBFINRRES,

Jet Charge: b-JetZ I 2HBRHFD | soft

FHORMFNIRES,

REh DBHDOHTEEEDOBSHREFH | lepton

Same Side Kaon: B L1=BsHEFDia<IZ

ht-) =) EIJ neutrino

! ’
v fra gm entation !

| ]
' pion
i

_ tri gger
I lepton

&R LTz KHREF O B R T RO Bs i FHI 06 L~ 355 pb”
;b\}iﬁ;b\bgﬁiéo 0.4 . Egt&c;jﬁiitic;%n
EL\ %Eﬁﬁﬁ]g 8D2 ~4% o B* contribution
> 021" Muon Tag
/ 3PS K S—
-0.4 ] _ B L
HADRONIC SEMILEPTONIC Bo>DI1"WX(D ->K'z7n7)
Amy (0.503%0.0630.015) ps-t (0.498=0.028+0.015) ps-t 08 0.05 0.1 0.15 0.2
Tot. eD? (1.12%+0.23)% (1.43%0.09)% proper time [cm]
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* IRENRIEAZ /NTA—A—IZL CRRIEBEARB S MIZT1 Vb :
© B~ e f(14A.DCOSA
Prob (B? - BY)=~e *(1+A-DcosAmt) L B

1 >
Prob (B] » BY)=~e "(1-A-DcosAmt) = “A"=1 REHEETNS

‘=0 EBIEL
X CDF Run Il Preliminary L~ 355 pb’
° ij—qu:'FEﬁ%o)*j% -« datat1G A 95% CLlimit 03ps’
RHFEUTORE o i R
=FIvo¥ %, amzis
[}
E— 3 1 PSASERRC
= +++f T++
Jora B
0 4~ +++'+
Hhh
B T OHT RH TS < T
DIE= 1 , , . .
0 0.5 1 15 2
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CDFEERTIZ, 2006 FFIZB, P FDHF
REFIREZEAIL=-(Z2HOHEHE).,

B FIREIDIERENVBIL., BPEFIREID
IREVMDAIEEELER/TTFAINTLCT,
FAITIERBICHLLNEEZLONTL,

GO Lo O o g o N
RERARANEARES REANERARNRAREEREN

PRL 97 (2006) 062003 3.10 (99.8% CL) -
PRL 97 (2006) 242003 5.40 (1-8x10—8CL) 5¢

0 5 10 15 20 25 30 35

N

B, FEFORFRAFIREIO A RS
A m, =17.77 £0.10{#EHERE) £0.07(RMRE) BEF . (EaFb=10"2))
BREERCMAR)NER OIEREICHVEEDREL.

fafE BERERXELMX [ BHEFOFinRE ]



B . [EFixE1 D& A
A==k

2005 & Am RIFE & (20064F)

15 T T T T I T T T T T T | T T T T 1_5 I
[ | excluded area has CL= 0.95 %9%\ 1 [ | excluded area has CL = 0.05 '\
i T Ay | i T %ﬁ;
1F L ] 1 -— W
ﬂﬁ sin 2
05 - - k
L e 05 e
= L =
EK " =2,
r K
[ VgVl = or
i L ViVl
05 |- I
[ -0.5
) L
-1 i
iler v 1r
PS 2005
L - CKM
-1 05 0 EPS05+COF
_ _1-5 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
P -1 05 0

A m, =17.77 £0.10(#EHERE) £0.07(R#RE) BEF, (EaF=10"28))
|Ve/V,| = 0.2060+0.0007 (S£ER) +0.0081/-0.0060 (¥ )
BREERUMZENER OIFERBICEVIREDREL.



B.—J/¥ 1=+ BCPOTN DIEFH

Analogously to the neutral B° system, CP violation in B, system
occurs througll lntorhronco of decays wlth and without mlxlng.

J/‘l’K" B"—) J/‘P¢

N NS

on go
¢ -,t Wil
RIS B°

= sin(2p) = sin(2p,) d’ ""u(l Vu S ""ub d
B. Mass eigenstates: B_L, B_H il gl BLC 7 .
% 9 n gy By b Via |Wie Vib b

Mass difference Am; = my — mp, ~ 2| M3
Width difference Al s =, — My ~ 2| 15| cos ¢

~ CPV phase between B, mixing and
B> Jdipep decay:

SM — arg( X [VesVE) ~ 0.02
A. Lenz and U. Nierste, JHEP 06, 072(2007)

If @ NP >>B_SM:

28, ~ NP

Vv ‘7;‘ not to scale
)
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CDF Run Il Preliminary L = 9.6 fo

D-G__ ----- 8% CL _:
== 05% CL ] PRD 85, 032006 (2012)
I 4+ SM axpectation’ 7
— — 0.4
0'4— """" Symmetry line - ’Tm D@ Run II, 8 fb' AM, =17.77  D.12 pa”
- B Mixing Induced CP Violation® | 203 SM p-value = 20.8%
0.2+ — »02F
=T : chd
% Ob-iiztiemmy st e s RERS 0;—
~ n4F ——88% CL
< A ) - 01 ? ——90% CL
.0_2_— N E W —_ -0.2 E 6% CL
- - . 03f
04 ] 0
: A, Lenz and U Mierste, arXiv. 1102.4274v1 (2011) : q}:hpq’ (rad)
-0.61— ; 22|, ,|= (0.087 = 0.621) ps! —
_!?,I L1 |2| L |1| L1 ;¢[|) L1 -|| L1 2| L1 El'_ Strong phases ﬁttlng ]‘ange
- - - P .
¢, [rad] restricted based on B°—=J/ Y K*
. ~ c - 0/ — _ +0.38
&, in [-0.60,0.12 ] rad @ 68% C.L. b, =-0.5570%_ __rad

Both experiments consistent with SM (< 10).
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CDF Run Il Preliminary L=6.8fb™

10"

c:?.. - Yield: 24 = 5 2CDF Run i Prellmlnarv L 6 gfb”’
% 18—Mass 5621 + 6 MeV/c? m : _
= 16— Ad— Autw r

Q - Data

214 (5.8 0) — Total Fit

B 4ol —-Signal

Q 120 ---Background

©

o

©

c

«©

(&

__LJ_LLJ_I_iﬁH‘l+ KN I I |

3 54 55 56 57 58 59 6 0246 1012141618
M(uuA) (GeV/c?) o (GeV?c?)

In the theoretically cleanest range 1<g?<6 :

QCDHEEH

better than Belle 660x10° B
BR(A , — Awu) = (4.0 = 1.2) X 1076 (sum rule model) etter fhan Befie BouX
T.M.Aliev et al. PRD 81, 056006 (2008)
BR(A ,— Autu™) = (2.08 ~3.19) X 1076 (HQET model)
C. H. Chen, C. Q. Ceng, PRD 64, 074001 (2001) Comparable to LHCb 300 pb-

FEEHARD =ZEFHARRICISEHT




B.—p n FRIBRERER

0.8 x109< BR(B,—pp) <8.4x10° @95% CL. [ BR=(1.837%9 ) x10®]
Bkg+SM p-value 7.1%. Bkg-only p-value 0.94%

b= L[]

. NEW , | , , | Mall‘ch 2012
{1CC 070<v, <097 | 087<v <0987 | 0987 <v, <099 vy > 0.996 DO 6 fb'1

PLB 693 (2010) 539

] Bg_)u*u' i C_DF 7 fb-1 .
] N PRL 107 (2011) 191801 '
T 3 -1
x 0.2 : !\4.4 T + . CDF 10 fb ,
DL ettt "~ | www-cdf.fnal.gov/physics/new/bottom/120209.bmumu0fb/

-l

o
1
T

o
P |

Candidates per 24 MeV/c?

1CF 070<v <097 | 087<v, <0987 0.987 <v, < 0.995 v, > 0995 ATLAS 2.4 fb1
10 i ATLAS-CONF-2012-010
Background -1
; :h:h“}’:p CMS 4.9 b
s+

I signal (shbes.1) | ' CMS PAS BPH-11-020
x02 RS 4@&% 4 11 I I 1 I : LHCb 1 fb”

ol 1 1 ., P s LHCb-PAPER-2012-007
5322 5370 5418 5322 5370 5418 5322 5370 5418 5322 5370 5418 (SB;SI‘\’LI C':rg’g!‘ftlon
m,,, (MeV/c?) 5 - 2|0 R 4|0 .

Neural Networkf##r CB.,—u u BHIEEER BE(B —utux 10° o Ol
EER, (S26EE : v, > 0.995 (B,—~uw)x 10° @ 95% C
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| CDF Run Il Preliminary |

L~1.9fb™
—_—

L=6.0fb"" CDF Run Il Preliminary
T T T T L

o~ T I I ] "o I*...
(] o ] =
= = _ 3 @ 300 Zb |
2 - yield=17.5+4.3 1 2
6 - -
0 : M=(5,792.9+2.5)MeV/c” - ]
= s5F E =200
- o . )]
3 af 3 s
S LF E £ 100/
e s : o
S 2F =
n n P
1k 1T
] L [Tyl e 'k
Oi' . ” L . | ”. [ |”. .”. | ] = Ul.ll,llll
5.4 5.6 5.8 6.0 6.2 6.4 . I
— 2 = | _
M(J/yE) [GeV/cT] S0 0.05 0.1 0.15 0.2
Eb- SJIVE: JIY - TR = SN I\°—>p m° Q= m(;\bom} mis, °) - m (GeV/c?)
t>AmT ; AN oATFTT; ATopKT
=, Mass
b State M, MeV/c? Mo, MeV/c?
> Theory = 581127075 (stat) = 1.7 (syst) 9.2 5(stat) T{{(syst)
icti Xt .0 £ 0.7 (stat) £ 1.8 (syst 4750 (stat) 7L S (syst
- prediction ;58320407 1.8 10.4727(stat) T9 5
e er001 o Msersins b3 5815.570°2 (stat) + 1.7 (syst)  4.373 1 (stat) "] (syst)
prosssss ;™ 5835.0+ 0.6 (stat) = 1.8 (syst) 6.47%%(stat) "I (syst)
CDF Ll
PRLS9, 052002 (2007) State AMT, MEV;"CE
Trox; —4.27 1 (stat) TO 0 (syst)
- " 012
5.74 5.76 578 5.8 582 5.4 Yp — Xy —30+09(stat)lo3(syst)

m(Z;) [GeV/c?]
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Single Top Quark Production

t-channel s-channel W t associated production
0=2.10%0.19 pb o =1.05%0.07 pb 0 =0.22+0.08 pb

Cross section calculated with NNNLO
and Mrwop =172.5 GeV



Runl Analysis

t-channel

s-channel
W + 2 jets (1 b-tag and 145<M: <245 GeV)

W + 2 jets ( at least 1 b-tag)

W* single top search W-gluon fusion single top search

Candidate : 15 events
Candidate : 42 events Expected background : 13.1 == 2.1 events
Expected background (Wbb, t£ ...) Expected signal : 1.4 &+ 0.3 events
1 29.7 £ 4.7 events
Expected signal : 1.8 &£ 0.3 events Perform a likelihood fit of QX7 distribution:
Q: lepton charge (== 1), 77: untagged jet pseudo-rapidity.

: e +4.2
Perform a likelihood fit of reconstructed top mass distribution: INumeber of Rtted mgnalo— 1.3 233
R e owg < 13.5 pb at 95% C.L.

CDF Preliminary

Number of fitted signal events o g £ — A (W(> o)
ow+ < 12.9 pb at 95% C.L. < 3f° daw T
02 5 : background MC w‘*‘
" [— signal (2 &
CDF preliminary ; 2 +bickgrouna mc a ,__5_{ CA>o0D
5 — —
& 8k - data E W
1.5F i = = 2
% 7TE 1|l | e background MC § H —I Lo . 2x 4
U 6F — i"):’l‘gllcground MC =3 ] V il L
o :
g 5 0.5F Q"% Ay’mncﬁ/
Z 4 0 e
5 3 2
&= gl Qxmn
1
o ) ) ) - Combined Cross Section Limit
100 150 200 250 300 350 400 ow- + owy = 5.9 *19(stat)==1.4(syst) pb
Réc ) o 8 2 g 3.4
econstructed mass(GeV/c”) ow=~ + owg < 18.6 pb at 95% C.L.

FHiRE (REXFLRX

“ Search for Single Top Quark Production in 1.8-TeV Proton-Antiproton Collisions ”



Neural Network Analysis ( Run 2)

W +.Jets, = 1 b-Tag CDF Il Preliminary 7.5 b

E 0'15_ — Single Top
g T HE 2-jet 3jet
™ — W+LF variable I-tag 2-tag 1-tag 2-tag
T 01 Z+Jets Mevb v v v
-4 - DE’SSO“ My v v
5 . M Y Y
a J’I-JE]'_]' \"f 1"{ \"{ 1"(
= 0.05 = MY v v
g B = b[.:,:_,]:,
= - — E1 o ¥
o == Bothe
z - = _E_‘1 other ‘,-"
o R Z]rf’ v v
=1 -0.5 0 0.5 1 EE v v
- N £
NN Discriminant Py v
py v v
H: v vy
- P Er v
E W + Jets, > 1 b-Tag CDF Il Preliminary 7.5 fiy -E'I' . J
+-CDF Data Tsig
c 800 W Single Top 10 CUFH.{J_.- v v v
g tt a0 cos 05y, v
o EIW-+HF ot iy
600 EW-+LF cos 0},
EZ+Jets a0 cos 0 ; o v
EEESS'}" 20 () xmn v v vy
yli vy
82 085 09 095 1 T e v
2. Mj v v
Anjij v v
A7 light v
0 Ve v
=1 =0.5 0 0.5 1 Centrality v

NN Discriminant Jet flavor separator v v v




=

Posterior Probability Density

Single Top Cross Section and

W+Jets, NN Discriminant CDF Il Preliminary 7.5 fb™'

Ooy = 3.04 727 pb

Assuming m__ = 172.5 GeVic®

=
=
T

0.005

4
Single Top Quark Cross Sectiono_,[pb]

B 8

W+Jets, NN Discriminant CDF Il Preliminary 7.5 th!

t-channel Cross Section [pb]

C

® CDF Data

I 68.3% CL
95.5% CL
99.7% CL

Il SM(NNNLO)

L R

5
s-channel Cross Section [pb]

Vol

We+Jets, NM Discriminant CDF Il Preliminary 7.5 fb™'

£ 001k
[74] o
5 i [V_| = 0.78 (95% C.L.)
O poosl =
..::;- o
= i
@ 00061
E L
% o o0af
=l N
k5 .
% 0.002F
u‘:_’ r 95%
-I IIIIIIIIIIIIIIIIIIII
8304 05 068 07 08 09 1
I‘v’,t_l:Z

\Vip| = 0.964+0.09(stat 4 sys) =0.05(theory)

14975733 pb

181705

pb

Theoretical prediction
( ot4we =2.32£0.27 pb and 0. = 1.05 £ 0.07 pb )

S = (BRIEK) 583 “ Measurement of the Single Top Quark Production Cross Section in 1.96-TeV
Proton-Antiproton Collisions ”
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Lepton + jets channel Dilepton channel
Reconstructed Top Rapndlty Difference V.op'ym,,, in Lab CDF Il Prellmmary
42 450,_L,UF " P cummr) ! "'Dala AD¥ . 0,057 £ 0.028 0 60 o R R R R ] o T TR S T
3 L=531" _B + Bkg AR®S - o112 00025 .E b IL‘"'-"”'J — Data
400 . AT 2 0.01320.0021 [

T = .0.0051% 0.0082 e f et T o
ety Y [
300 = 40~ oY

! ‘ : : DZ yte
250 E || @wwiwzizz
200_ + + = ,
1501 = 20 -
100 7|
: _— ——
o_ - _ﬂ.'_.: | 0 v
-3 1 0 1 2 3
asgmyy 2 4 0 12
AY,
AFB = 16 == 7stat == zsyst% AFB = 42 - 15stat - 5syst %

Combined Ap=20%x 7, +x2 .%
(290 from zero asymmetry, 1.90 from A gTheo)

( Aeg™eov=6 *+ 1% by Higher Order QCD calculation)
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CDF Run Il Preliminary L = 8.7 fb™

L —e— |+Jets Data - Bkg M, < 450 GeV/c?
600 F A5 =0.0251+0.031
C NLO (QCD + EW) tt
500 F A =0018
400 F- —+—+
300 F
200 —+ —+
100 - 4
0 C . P T _._I 1 »—L— *
3 2 -1 0 1 2 3
_ LAY
200 [ —e— I+Jets Data - Bkg M, > 450 GeV/c?
- A =0.2+0.043
NLO (QCD + EW) tt
150 A, =0.062
100 _+_ |
50 _+_
o L=t L ; ==
3 -2 1 0 1 2 3

For M, > 450 GeV
Az =0.200+0.043
AcgTheor = 0.062

3.20 away from A gTheor

(Arg Mass slope 2.40 away
from theoretical
prediction )¥
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ATLAS-CONF-2011-106
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>
g | ATLASPreiminary e+zdjets (btag) S [ ATLASPreliminary L+>4jets (btag) |
u L =0.70 fb’ = data, - a p ~data )
800 Wajets - 1200 | L=0.701b It MC -
B Z+jets MC - ijets
Diboson MC - - Zf]ets MC i
L M Single top MC | 1000 - - g;:;lseotr;:llhcnc -
6001 zgr?gzdainty “ B I QcD
i 7 i % Uncertainty
800—

400 600~

I 400-
200 -
200:

VY

A= IN(A [Y[>0)—N(A |Y|<0)} / IN(A [Y[>0)+N(A [Y[<0)}

A;=—0.024+0.016 (stat)*=0.023 (syst),
in agreement with the Standard Model prediction: A,=0.006.


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2011-106/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2011-106/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2011-106/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2011-106/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2011-106/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2011-106/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2011-106/
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Top Mass (GeV)

by T+ —O DEE(Tevatron): M, = 173.1 £ 0.9 GeV/c?
WRY > DEE(LEP2 + Tevatron): M, = 80.390 = 0.016 GeV/c?

EvY A FOHEE: M,... < 145 GeV/c? (95%{E4EEE)
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CDF Run Il Preliminary, L < 10.0 fb!
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Tevatron Run Il Preliminary, L <10.0 fbo™
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115 <my < 135 GeV/c?MexcessDE R 2.50



2006 4F BE L[ D
COFEAST IL—TE L5/ (11E8)

20065F B LU%

Y. Kusakabe Search for Higgs Boson Production in Proton-Antiproton Collisions at sqrt{s}=1.96TeV (2006.12)
PRD78 (2008) 032008; citation 13
T. Akimoto Search for Third Generation Vector Leptoquarks in 1.96-TeV Proton-antiproton Collisions (2007.2)
PRD77 (2008) 091105; citation 11
T. Kubo Measurement of the Top Quark Mass by Dynamical Likelihood Method using the Lepton+Jets Events
with the Collider Detector at Fermilab (2008.2)
T. Masubuchi Search for Higgs Boson Production in Association with a W Boson in 1.96-TeV Proton-Antiproton
Collisions (2008.2) PRL103 (2009) 101802; citation 33
A. Nagano Measurement of W+Photon Production in Proton-Antiproton Collisions at 1.96 TeV (2008.2)
J. Naganoma Study on the Top Quark Pair Production Mechanism in 1.96TeV Proton-Antiproton Collisions
(2008.3) PL B691 (2010) 183; citation 13
N. Kimura Study of the Top Quark Production Mechanism in 1.96-TeV Proton-Antiproton Collisions (2009.2)
K. Nakamura Measurement of the Single Top Quark Production Cross Section in 1.96-TeV Proton-Antiproton

Collisions(2009.2) PRL 103 (2009)092002; citation 171
Y. Nagai  Search for the Standard Model Higgs Boson in the WH -> | nu b b-bar Channel in 1.96-TeV Proton-
Antiproton Collisions(2009.2) PRL 104 (2010)081802; citation 86

Y. Sudo Search for the Standard Model Higgs Boson in H — WW —{vjj Channel in 1.96-TeV Proton-Antiproton
Collisions (2012.2)

K. Takemasa Measurement of the Spin Correlation in the Top Quark Pair Production using the Dilepton Events in
1.96-TeV Proton-Antiproton Collisions (2012.2)
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Assuming SM CP-violation, new CDF ¢ DI Note 10778
measurement with full Run II dataset
LHCb CONF-2012-02
J— s Ly —1 /
AT, = 0.068 + 0.026 *+ 0.007 ps jf)/ DO PRD 55, 032008 (3012
T = 1.528 £ 0.019 + 0.009 ps ~.
SM (Lenz, Nierste)
CDF Note 10778
Io_bsl 1 1 1 0|_1 1 1 1 Io-llsl 1 1 1 0!2 1 1 1 1

DO: Al =0.168 t006% ps™

T — 1.4‘4‘3 +0.058 S
s -0.085 P CDF Note 10778

PRD 85, 032006 (2012)

LHCb CONF-2012-02

Very Interesting to constrain Ag; (for
instance, A. Lenz @Moriond EW 2012) DO PRD 55, 032006 (2012)

Lo v b b
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CDF Run Il Preliminary >IZ=(:‘|.8fb'1

0246 8 1012 14 16 18
o (GeV?c?)

In the theoretically cleanest range 1<g?<6 :

better than Belle 660x10¢ B

Comparable to LHCb 300 pb-1

AREHEO=EEHFAREcLmy RSNG00 000

ldT(BD—> K"‘D_u"",u_) 3 3
T dcosb, - ZFL(l_COSQGH)"“g(l_FL)(l +00529u)+AFBCOS|9“,
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Optimize off-line selection for A Ap

v’ loosen selection requirements (no D° LP. cut) wr.t. 5.9 fb™! analysis:

no need of D° —Kx.

v about double signal events.

D° flavor through D* —D"r,

v’ soft pion induce O(1%) artificial asymmetries.

Cancel detector effects by differences of raw asymmetries-

AAcp = (A(K'K) + %))

x10°

R e e e e e
Q*S- N(D** — D° (— K*K) w3} = 590874 = 1265
] ¥2/ndf = 394/299
= ]

—

5 40F -
— . -

2 DO Data (9.7 fb™)

@ — Fit

2

5 - Multibody D decays -
2 2

o

- Random pions

2.01 2.015 2.02

Invariant Dx-mass [GeV/c?

Candidates per 0.1 MeV/c?

N(D "~D (—-K K)r:sl 619011+1311
2/ndf = 394/299 |

o .
L D() - Data (9.7 o)
— Fit
F - Multibody D decays
20 [

- Random pions

2.01 2.015 2.02
Invariant D’r-mass [GeV/c?)

AA p = (-0.62 + 0.21(stat) £ 0.10(syst))%

Confirm LHCDb result

0.82 +

AAcp— (-0

+0.21 +0.11)%

[%]

air
CP

AA

| T T T | T
AA,, CDF
I~ No CP violation 7 =AA_, BABAR|
2 | P-value = 804)(10—5 % i ﬁA Belle
A, LHCD |
L \\\ A BABAR
A Belle
22 Ar LHCDb
0 =
B ||‘
||||||||H||HII|| ol
—— 2.dim68.27%CL '
2 2.dim 95.45% CL —]
- 2-dlim 99.73% CL
~ —e— 1dim68.27% CL °
| | | | |

When combining a la HFAG
No CPV point is at
~40 from zero

A ALY = (-0.67 + 0.16)%
A (-0.02 + 0.22)%

ind —
CP o

2’ d
Ace [%]



Anomalous Prompt J/i Production

Oy Ly2s) DEEEMHMNQCDEN T E D50fE
PRL 79 (1997) 572, PRL 79 (1997) 578
Oy Ly(2s) DIRIEBE L Color Octet Model Z& E

do/dP*Br(nb/GeV/c)

T - ' L €5
1 | | % [T T LI L
L ® J/y Direct —
- M(S®) = 3.8 + 0.3 x 107 GeV? % i A e S
L . = +A4‘ B JAyfrom
- Forcing J/¥ 1
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3 sam .
= | .
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L same ratio :
72 _17
10 & — Sum L 4
_5| - 'SP PP 4
10 | . |
Singlet g C
N ] : - —
! EizE£ R DER T S iR #
ol A 10 d
0 2 4 6 8 10 12 14 16 F I ‘ J I I \I\r ‘ ‘ ]

P.(¢) (GeV/c) T S S T R T ST VIR TR TR
P, (J/y) GeV/e



Polarization of Prompt J 4 and Upsilon at CDF

0.8 E_ CDF II Preliminary, 800 pb'I
0.6%— & ompt” Prompt J/y Polarization
0.4
o2l Prompt J/y D{F4#EIZCOLOR
T —— OCTET MODEL(CEM)DF £ ({f
® 0.2 —t % BO) &E—HLAN,
04 PRL 99 (2007) 132001
06— - zero polarization
-0.8;—
g 10 E T l 30"
pr U/y) [GeVic]
; CDF Run Il Preliminary, 8.7 ib -
ok
O

_________________________________________________________________________________________________ Upsilon® [ 4BIXNRQCD
(COLOR OCTET MODEL)§t& &
EHENNLOETHR &EH—HILAEN,
arXiv:1112.1591 (2011)

30 35 40
P, of Y {15) [GeV/c]


http://arxiv.org/abs/1112.1591

Prompt J production at ATLAS

10

J/w DEESE LAINLO Color Singlet Model T8 M10fELL E,
NNLO(Color Singlet Model) & . CEM(Color Octet Mode) F E [T —2 I3k
W, REEBLGThDHS,

Nucl.Phys. B 850 (2011) 387

Prompt cross-section
. ATLAS0.75 <|ydw|<1 5
Spin-alignment envelope

o

Prompt cross-section
v ATLAS |y |<0.75
Jhy

)26 ™/dp_dy [nb/GeV]

o

% .
E ]
Spin-alignment envelope ] —— Colour Evaporation Model E
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Upsilon(1s) production at ATLAS

Upsilon(1s) A% ANLO Color Singlet Model ¥ D I10f%FEE . NRQCD
(Color Octet Model) FEIXT —ZIZITWD, REAEZRTINNH D,
Phys. Lett. B 705 (2011) 9
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