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Guidelines For Talk

“A thought | had for one of the invited sessions
was to include two talks that would each
retrospectively celebrate the histories of
both SLAC and CESR/CLEOQO, and look forward
to how the physics and the accelerator
accomplishments will influence the future of
heavy flavor and advanced accelerator
techniques. ...... ” Chip Brock

My talk will focus on the flavor journey travelled by
SLAC and where that points for the future. The
talk will necessarily not speak about the parallel
measurements made around the world, not
because they weren’t very important, but
because the request was to focus on SLAC.
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Discovery of charm quark
Discovery of tau lepton
Discovery of jets

Discovery of quarks
Est. Weinberg/Salaam Model

Leptons Quarks

Martin Perl (Nobel Prize — 1995) and
Burton Richter (Nobel Prize — 1976)
at SPEAR 1975



Discovery of Charm (simultaneous with Ting’s expt. at BNL)

Mark | at SPEAR. Nov 1974
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Discovery of Open Charm: Mark | data from SPEAR
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On M3nday and Tuesday I was looking for my colleague Francois Pierre—a visitor
with our group at LBL from Saclay, France—to show him my result. Finally 1 met
up with him on Wednesday for lunch. The reason I could not find him was that on
Monday and Tuesday he had gone to SLAC. As I found out, he had also observed
a K as well as a Knr7 signal. Right after lunch we compared distributions and
realized we had each independently and with different criteria found the same mass
peaks. We spent the next two hours writing a joint note to our collaboration showing
our data. I called Roy Schwitters at SLAC, our spokesman at that time, to tell him
about our results. There was much excitement both at LBL and SLAC. After our
colleagues had a chance to check our results and convince themselves that we were
right, a paper was sent off to Phys. Rev. Lett. One question came up. How could we
prove that we had really identified K's? Jonathan Dorfan who had just recently joined
our collaboration came up with the suggestion that we weight each track according to
the probability that it be a K or a 7 and then plot the weighted K mass distribution.

Gerson Goldhaber



First Excited State of D% is Seen at SPEAR

July 1977
(T/E)

+ -
D AND D MESON PRODUCTION NEAR L4 GeVv IN e e ANNIHIT.ATION*
1

G. Goldhaber, J, E, Wiss, G. S. Abrams, M. S, Alam, A, M. Boyarski,
- M, Breidenbach, W. Chinowsky, J. Dorfan, G. J&_*Feldman, G. Hanson,
J. A, Jaros, A, D. Johnson, J, A, Kadyk, D. Like, V. Liith, H, L. Lynch,"'
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Department of Physics and Lawrence Berkeley Laboratory
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Mark | at SPEAR: D+- Mark Il at SPEAR: A,
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In rather a short time, the key elements of a bound
charm anti-charm heavy quark system are revealed
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Figure 27. Fit to spectrum before(top) and after
background subtraction (bottom).The dotied
line in the upper plot represents the smooth
polynomial background. The charged particle
‘punchthrough’ background is given by the
difference between the dashed and the dotted
line. In the lower figure these backgrounds have
been subtracted.
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Martin Perl Receives The Nobel Prize
(photo by Joseph Perl)




Discovery of the T In 1975: e
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A possible explanation for these
events is the production end decay of a pair of new particles, each having

P
a mess in the range of 1.6 to 2.0 GeV/e ™.



Early measurements of T leptonic branching fraction, mass
Mark |1 1977

FPROPERTIEE OT THE PROFOSED ¢ CHARGED LEPTON™
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Mark II: Hadronic Decays of T st 1w

(T/E)

- - - - )
, MEASUREMENT OF THE DECAYS T -p v, and T >K (892)u1
USING THE MARK II DETECTOR AT SPEAR"

Jonathan Dorfan
Stanford Linear Accelerator Center
Stanford University, Stanford, California 94305

ABSTRACT

_ Measurement of the branching fractions for the Cabibbo favored
decay T~ +p~v; and the Cabibbo suppressed decay T"-+K*_(892)vT are
presented. The energy dependence of the Tt~ production cross section
is measured using the decay T~ +p~v, which yields a measurement

Mr = (1790 % 40) MeV. A 20 upper limit for the forbidden decay
T“-*K*-(1430)vT is also presented.
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PEP-I1 1983: b quark lives much longer than expected

T = 1.8 = 0.6 = 0.4 ps. = 1.20 +.45 - 36 = 3 ps.
MAC - Mark Il
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Figure 1. Impact parameter distributions from the two PEP experiments. MAC's
results are shown for (a8) muons, (b) electrons, and (¢) hadrons. Mark II's results are shown
for (d) “b leptons,” with Pt = 1 GeVie; (&) “c leptons,” with Pr < 1 GeVe, and {f) hadrons.
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- R.A. Ong® J.A. Jaros, G.S. Abrams, D. Amidei’ A.R. Baden, T. Barklow, o
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I Juricic? J.A. Kadyk, D. Karlen! S.R. Klein, A.J. Lankford, R.R. Larsen, QO 800 | (b) —
B.W. LeClaire, M. Levi, N.S. Lockyer,? V. Liith, M.E. Nelson? A. Peterse:nf lﬂ__
B. Richter, K. Riles, P.C. Rowson,d T. Schaad! H. Schellman,} W.B. L B . 7
Schmidke, P.D. Sheldon," G.H. Trilling, D.R. Wood,' and J.M. Yelton® - 400
Stanford Linear Accelerator Center
Stanford University, Stanford, California 94309 - |
Lawrence Berkeley Laboratory and Department of Phyaics ! i
University of California, Berkeley, California 94720 U = — I
and '2 -1 U 1 2
Harvard Unidversity, Cambridge, Massachuscits 02138 B-BB

6099A2 IMPACT PARAMETER (mm)
Abstract

We report a new measurement of the average lifetime of hadrons containing
bottom quarks. The B hadron decays are tagged by identifying leptons at high
transverse momentum. From a fit to the lepton impact parameter distribution,

the average B hadron lifetime is found to be (0.98 & 0.12 + 0.13) x 10712 sec.



PRECISE MEASUREMENT OF THE TAU LIFETIME*

J. A. Jaros, D. Amidei, G. H. Trilling, G. S. Abrams, C. A. Blocker,
A. M. Boyarski, M. Breidenbach, D. L. Burke, J. M. Dorfan, G. J. Feldman,
G. Gidal, L. Gladney, M. S. Gold, G. Goldhaber, L. Golding,
G. Hanson, C. Hoard, R. J. Hollebeek, W. R. Innes, J. A. Kadyk, 1983 Mark Il at PEP
A. J. Lankford, R. R. Larsen, B. LeClaire, M. Levi, N. Lockyer,
V. Liith, C. Matteuzzi, R. A. Ong, M. L. Perl, B. Richter, [ | [ | | | l | |
P. C. Rowson, T. Schaad, H. Schellman, D. Schlatter?, |
P. D. Sheldon, J. Straitb, C. de la Vaissiere®, J. M. Yelton and C. Zaiser 20 | o
|
I

Stanford Linear Accelerator Center

| |
Stanford University, Stanford, California 94305 S

Lawrence Berkeley Laboratory and Department 10
University of California, Berkeley, California 94720

Department of Physics 5 ]
Harvard University, Cambridge, Massachusetts 02138

ABSTRACT

We have measured the 7 lifetime with the Mark II Vertex Detector at PEP.

We find 77 = (3.20 + 0.41 + .35) x 10~ 13 sec, which agrees well with e =y — 7 DECAY LENGTH (Mm)  se0sas
universality.

The T is by now well established as a universal weak
partner to the electron and muon. Self-consistency
between the lifetime, mass and leptonic branching fraction.
Hadronic modes seen with appropriate BRs and no hint of
second class currents. World-wide experimental agreement
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The Era Of Silicon Vertex Detectors Begins at Storage Rings

A Silicon Strip Vertex Detector consisting of 36 modules has been built and op-
erated in the Mark II solenoidal detector at the Stanford Linear Collider.

The primary motivation for the construction of a high resolution vertex detector
at the Stanford Linear Collider (SLC) was its potential to tag the presence of heavy
flavor hadrons in the decay of the Z° resonance. The ability to identify decays
of particles with lifetimes in the range 1071?s to 107135 , both inclusively and
exclusively, permits access to a wide range of fundamental physics questions, such
as the test of the coupling of the charged and neutral weak current to charm and
beauty quarks via the measurement of the lifetimes of charm and beauty hadrons
or via measurements of the branching ratios of the Z° to ¢¢ and bb.

Vertex Drift Chamber
( Inner Wall } \
- Silicon Strip —W

Detectors

et e e”

1989 Mark Il at SLC
(Followed by SLD pixel
Detector)

~——5.2cm —=

Beam Pipe \

3.37 1 cm 57T10A1

-

Figure 1: Overall layout of the Silicon Strip Vertex Detector.
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B Factory Era — Capitalizing on Past Events
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s ANGUS & CLEQ HAVE MEASURED LARCE
MIXING IN B° | B' 5YSTEM

m B LIFETIME IS LONG (& 1 psec)

s SILICON VERTEX METHODS REFPRESENT A NEW
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Jonathan Dorfan The Accelerator Challenge



Ehysics Requirements

l. Integrated luminosity of > 30 fb !/ vear
This corresponds to

| g’m m SX10™ oo =? gac
J0 -1 =3.3 107 BB events
< 21107 seconds cE'-"FI

[ & = 50% Integrated £ Benchmarks:

2. Two storage rings colliding asymetrically at

Y(4s) with E,; > 8 GeV « CESR: 105 BB/yr in 1987

3. Beampipe radius < 2 om

« CESR:1.1-1.5 fb-'/yr, average
4. Detector well instrumented tor 1901-1995
-0.95 < Cosb,_ < 0.9
This corresponds to restricting the machine
components to B, < 00 myrad in forward
direction

Given the critical importance of the CP physics, it is
most desirable to have two B-Facories in the world

1990

Factor ™

KEKB/BELLE & PEP-II/Babar usher in a new era of heavy flavor meas.



Integrated Luminosity Came Fast and Furiously
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PEP-IT Final Parameters

Parameter Units Design Overall best
|+ mA 2140 3213
4
|- mA 750 2069
umber 1658 1732
B, mm 15-20 9-10
Bunch length mm 15 10-12
&y tune shift 0.03 0.05-0.065
Luminosity x1033 3 7 12
Int lumi / day pb-1 130 / 911 w

SLAC october 27, 2008

4 times design

~EF-Il BaBar Symposium

\ 7 times desig

= F @ Fertiche Figsics:
age 35 IL“H‘._& PPAJ RS



USA
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California Institute of Technology
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INFN, Ferrara
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INFN, Genova & Univ
77 Institutions INFN, Milano & Univ

INFN, Napoli & Univ

593 PhySiCiStS INFN, Padova & Univ

INFN, Pisa & Univ & ScuolaNormaleSuperiore

INFN, Perugia & Univ
INFN, Roma & Univ "La Sapienza"
INFN, Torino & Univ
INFN, Trieste & Univ

Canada [4/20]

U of British Columbia The Netherlands [1/5]
McGill U NIKHEF, Amsterdam

U de Montréal

U of Victoria Norway [1/3]
China [1/5] U of Bergen

Inst. of High Energy Physics, Beijing Russia []_/]_]_]

Budker Institute, Novosibirsk

France [5/51]

LAPP, Annecy United Kingdom [10/66]
LAL Orsay L, . U of Birmingham
LPNHE des Universités Paris VI et VII .
. . . . U of Bristol
Ecole Polytechnique, Laboratoire Leprince-Ringuet Brunel U

CEA, DAPNIA, CE-Saclay U of Edinburgh

U of Liverpool

Germany [4/31] Imperial College

Ruhr U Bochum Queen Mary , U of London
Technische U Dresden U of London, Royal Holloway
Univ Heidelberg U of Manchester

U Rostock Rutherford Appleton Laboratory

Visit of Jirgen Mlynek and Albrecht Wagner



E’ BABAR.

AT L B B

A Fountain of Flavor Physics
No Way for me to Cover It All

) O YO

Charmless B Decavs
Two-body nn, nK, KK,

nn?, nKs, n°Ks, KsKs

¢ modes (with K, Ks or K7)

“I'01€ 2d PUL s ' 2 s
Submitted!
Spring 2001 B Decayvs to Open Charm
Summer 2001 » Branching fractions: DD modes
Fall 2001 » Branching fractions: D! DK modes
Winter 2002 » Branching fractions: D™ K modes

1 and 1’ modes
o modes
Inclusive &, n
a7 modes
2-body decavs

B - K* 7 modes

Charmonium Phy

Time-Dependent Analvses
» CP-viol. in charmonium sample (sin2p) Tau/QED
» Mixing / Lifetimes with hadronic sample
» CP-violation & Mixing (PRD)

» Mixing & Lifetimes with semileptonics

» Mixing & Lifetimes with dilepton sample
» T,CPT invariance tests with dileptons

ons: D) DY modes

= 1 lifetime

T = Uy

» CPviolation

= ISR Vector Mesons
» Two-photon

J/w production in continuum Penguins B Decavs

Inclusive branching fractions

J/wK* angular analysis

Exclusive branching fractions

J/wK versus J/yn
¥(25) leptonic decays

Direct CP-violation in J/w K™

_ — : Charm Phvsics

- ’E_}R_ y (CPviol) » D° - Kr absolute BF

g b - ’V'_f > Charm at threshold (ISR)
= —> 5 F ﬂ\' K

> B> K()IL O~ A.opRr

> Ba»p/oy » Dalitz analyses

= Bl = D° lifetime

» B>D*y = Dt Mixing

.

-

-

Vub & Veb measureme

Semileptonic BF (lepton tag
Exclusive charmless semiley
Exclusive D*lv (Veb)

Semileptonic BF (fully rec)

Exclusive g/@wlv (Vub)

Partiallv Reconstructed B Decavs I

-
-
-
e

-~

Leptonic B Decavs

Branching fractions D*z/D*K - B
B—DOD e

Lifetime & Mixing with D*x, D*g > Bow

Lifetime & Mixing with D*lv| 1helusive Hadron Spectra
CP Violation in D*n » i, K and p Production




_[BaBar maintains its record-breaking publication rate | ..
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Of the 420 identified BaBar PhD theses, 300 have graduated
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BaBar, arXiv:0808.1903

BaBar Symposium



CP Asymmetries in Penguin Decays

I'*.*aasured Scp In many penguin- effy _ eff

dominated modes and compared sin(2™) = sin(20;7) (L2
to sin23 measured in BY—(ct)K bscca  Vioid Averags : T ar-om
5. BaBar ; —— « 0,28 +0.26 - 000
+ Balle . i . 047 5%
Most significant difference in . S | o] ifTeRee
‘naive” penguin average reached i MR g
in 2[}[}4 f;. Balls | '—-—- v 030 1032 = 0.008
% BaBar Lo | 0.560.20 » 0.00
= Balls E C.8T +0.31 - 0.08
More precise measurements ol D
have decreased the significance > s ey
of 0S below 10 3 Belle . -—---—- : 011 2048 =007
— Some measurements come now Breacl i e
from complicated 3-body time- ¥ BeBar— ': 6722071 = 0.08
dependent Dalitz analyses > Bells —— s 0431040 : 0.00
— S¢p in charmless penguin modes o e e
is still a good E[ar:e to look for Tl B St -
new physics, but no evidence b_‘qu,___m,,;,,.?. P me-ooe
with BaBar statistics : S . : z

2008: 05=0.03x0.04 (0.70)
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Ch. Yeche B-Factory Symposiem

» The 3 decays modes B— muv/ p

(Dalitz)/ pp give consistent and
complementary measurements of «.

» Single solution when combining
the three methods!

» Eventually, better result for o
than this expected in the BaBar
Physics Book (1998)

» Stay tuned : new BaBar results
are cominglll

CF Vidlation at BaBar Oetober 27, 2008




Conclusions

»Unitarity Triangle: Consistent results between the
measurements of the angles (o, p and y) and those of the
UT sides (Am,, Am,, |Uub|...€.7.

Status fn 1998f

Angle constrain

ts in 2008

-
o1

i . o = 1 |
BaBar Phys. ; i, E |4 .
st e = "
Book “F
(-5 :—E Hn"..'ﬂ-
- e —3
Eul | _aarT = E
- 0.3
wz —
i E—
Y 4 4 1.2 1 1] [F] i (8] | I:: - i
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Ariy & Am, £y, & [V

:e i |l :

O
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i
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LA

na e

> Impressive confirmation of SM in quark-flavor sectorlll
» Errors on UT angles a.p.y are still decreasing and

Ch. Yeche

are still limited by statisticsll|

» More to come with future accelerators and projects

B-Factory Symposiem 16 CF Violaticn az BaBar

October 27, 2008
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B-factories confirm matter-antimatter
asymmetry; leads to 2008 Nobel Prize in

Physics

To: PEP-I/BaBar
and KH‘B/ Bele

t\'ﬁ\, '
AwE

2008./0.25~

kobayashi and Maskawa wrote: “Hease
aococept ouwr Jeepest respect for the B-factorn
achieverments, In particliar, the Righ-
nrecision measurerment of OF viniztion and
the determination of the mixing bararmeters
are great accompiishiments, without which
we wolid hot have heeh able to earn the

rize, v



Events / (10 MeV)

First observation of direct CP Violation

400} | C 5
_ BABAR -
- {mj' Preliminary  °
o B® > K'm-
200} B —=Kn +—:
100} .
- =Plet
[}' L i L - |‘
0.1 0 0.1
AE (GeV)

467M BB arXiv: 0807 4226

A, =-0.107+0.016

+0.006
—0.004

with 6.1o significanc

Ch. Yeche B-Factory Symposizm

e

» In 2004, first observation of direct
CP violation in BB —K+n/ K-t
(4.20 significance)

| » Effect much larger than in K%-K?

system and the discovery was much

1 faster: K°-K° 1964 —1999

BO-B? 2001 —2004

» Now, direct CP violation is observed
in many other modes (for instance,
B=—D!D%)"K*") see next slides)

CF Viclaticm at BaBas Oictober 27, 2008 16



BABAR Publications on Quark Mixing

@ ol From 19 Mar 2001 to 20 Oct 2008
BABAR has published
349 Journal papers on physics results
165 in Phys. Rev. Letters
184 in Phys. Rev. D
53 of them on Quark Mixing topics (15%)
7 on DYDY Mixing
8 on BYBY Mixing
13 on V, topics

BA BAR 18 on V, topics

4 on V. topics

3 on V,, topics
Main obligations: Check ,if V., is unitary” and determine its 4 parameters

27 Oct 2008 K. R Schubert {TU Dresden), B-Factory Sympogsium at SLAC 4




Summary

No deviation from the CKM description
of quark mixing has been observed.
Precision of the agreement between
|1I"""u5 ’ |1"""Ir+:l:}|~ |1|""'Iruh|s |1"""'tl:|\'“ftd|~ |.""'Irtd"fvt5|s
the phases of the invariant quartets
vudv;hwmvt; ' wtdvt?}vmv:d, vudvutjvtbvc;'
and [Vqgl, |Vl [Vesl: [VisVis| i impressive.

| CKMfitter 2008: |V,| = 0.2252 + 0.0008.

_ ~ 0.0011
- LI Vel =0.0405 £ 508

"’?1.-nl - I-nl.sl - In.in. - Inlsl - |1lu' - '..is' - zu |1"“"ruh| = 0.0034 = 0.0002,
p IM(VyoViaVeaVep) = + (2.8 £02) 10,

Why is precision important? FutureTheory may reduce #of St.M. parameters

(when preparing this talk, | encountered only one 4 ¢ discrepancy, the
rate of 1 — Kv disagrees with that of K — v and lepton universality.)

27 Oct 2008 K. F. Schubert {TU Dreaden), B-Factory Symposium at SLATC 23



DYDY Mixing: y*and x2+ y2in D - D - K*n-

\b

{ cosd sind

= Sing  cosd

I}

12 »2 v
Ngp () = NK'r{(rE;) f_n[RD + Ry y'Tt+2 ;'} (Tt }1} (i}:
PRL 98(2007)211 Bﬂﬂt 384/

1600— : Data -
400" @) riﬁy,l.l [ ] Mizing fit E
2 1200 [\ e Ro: (3.03 £ 0.16 + 0.10) x 10?3
o 10005 L \ Bl combinstorisl | — x'2: (<0.22 + 0.30 + 0.21) x 107
g 800 % T Nomiingt - — V' 19.?14.413.1“103
z 600 3{_ E 30— r .
00 ‘ E F— bestﬂt 39-:: :
0 E B / from no mixing -
g %P 1 —f 3 T -
é oF H*j‘Jr ﬁ*ﬁﬁp SN B u_best pmnt |n/+__ ' ]
g T_ data - nomix fit - - phys. region __ :
ﬂ;’ | +1 mix fit - nomix fit E '":': no rm:a:mg ' i
2 4 0 1 2 3 4 ppf. T
t {ps) -1.0 0.5 0.0 0.5 1.0

x*1107
CDF PRL 100(2008)121802 1 5/fb x2=(-0.12+0.35)10 y' = (8.5+7.6)10° 3.8c

2T Ot 2008 K. R Schubert {TU Drezden), B-Factory Symposium at SLAC i



Observation of the 1,

Bottomonium (bb) Spectrum
Discovered 30 years ago
mexs W

- P
Y o by (2P)  l2P) xR
v]
M.(£3)

Mot even a hint
in 30 years_of

searching
S-WaAVE P-wave

< > < >
o= e 1- 1+ 0~ 1

@ QCD should be able to explain Y(1S)/m, mass
difference (20—100 MeV).




Analysis Method

® Y(3S) = 1n,

® Look for photon only. E, =911 MeV it M(n,) =
9.4 GeV.

e Problem: many other photons. Particular issue
Is ete- — yY(15) (E,= 856 MeV). Depending on
M(n,), detector resolution leads to significant
overlap with signal.



FPRL 101:071801, 2008

Observed Spectrum

SO T 2 subtract continuum + g + Y(1S)
éamn subtract continuum - Egmf .
£ 5000 1= ¢ ]
= = 4000 [~ -
W # ]
_Edm:l -'_E_E-J:H‘ H | -
2000 i | | ik
u LT T

I :IIE-I”III!F illlll

E, (GeV)

N(1,) = 19200 + 2000
M = 9389 + 4 MeV

1(35)

Y ) BF=(48+13)x10%
- Continuum gg &
" | | mmsz—jﬁfﬁf?l ]
5 06 0.7 0.8 09 1 1.1

E, (GeV)
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Rash of heavy charm states observed.
Started with ...........

PRL 90:242001, 2003

D*_(2317)*

ov 1 a)
e Surprisingly light and RO L - ke ﬁ
narrow resonance found:sr;; " f
in D*n® mass spectrum. 22 - Mg
o : : | o 100 | * Wﬁ#ﬁﬁw W,
! — ~—] 50
é”f - ] L BT R T S Y R T
25 140 D+ — K+*Kmno b)
:‘ gﬂ!ﬂ — q
! TR
[ o 80 |
lﬁm;*ﬁ*ﬁﬁmw Wﬂaﬁ f
S 5 s +
== | ® 201
JS=00 1 ot 1 ot 3 o Lt b1

O R R T PR T T T R
241 2.2 2.3 2.4 2.6
Mass D*, ni® (GeV) 3



PRD 69:031101, 2004
PRL 97:222001, 2006

D, (2460)*

e Shortly thereaft~~ ~~~~= A mareau Atata abhasniad in
D'(2112)* m?. | PRD 71:071103, 2005

D'.(2317)* +ra

. X(3872)

-mo L
DG[:Q‘l 2 B+ — l.Jl'IIIHP"JT_TE_ K+

Candidote

200 W2S) — AWG meeting June 2003
. 120 bt Juss o motivation: background to
% e BmE aswmeal | Jhy K ; test factorization. .
21 - | | : jmtﬁ: :::m:j:.; -
5] |ApRTIEM £ Q HME-".I; I ME-ISS - jhbb :I&I
e More recently, = | [ gelle. later that summer PRL 101:082001, 2008
e | Wi(3836) iﬂ:-
| 5l 721 MeV J()
L] | g’”:
r i —
- || l. = h @ K+
AN A T ]
o Lot b ded ++JI_ j 'r;-_t.r_}__nﬂ- +-’+L *‘4‘-- *-'—‘H-L. 15:— ]
35 36 I *_‘_$t1—"; - + 1
TEEs IPEiPiEe R &
(Jhpm o) (GeV) I ]
T T T T 1.6 44'8
M(Jhpm ) (GeV) JH‘E} (GeV/cY)

M=23915+4 MeV (vs M = 3943 £ 20 MeV Belle)

A n U nex p eCted y an d o May be y_,(2P), standard charmonium,
» might expect larger DD* decay rate and radiative

Unexplained, Spectroscopy decays



Where Has This Journey Taken Us

to at SLAC?

 The Legacy after B Factory
— Transfer of vacuum and RF Technology to SPEARS3
— GLAST : BaBar “hardware” in space.
— Kavli Institute, LSST
— EXO
— SuperB in Italy. Main motivation is flavor sector couplings
— ATLAS (trigger, vertex detector, computing, physics)

 Legacy of Linac, SLC
— ILC

— Advanced Accelerator R&D
e FACET : Plasma Wakefield acceleration

— Linac Coherent Light Source (LCLS), flavor of a different
kind



GLAST Construction

Receiving Inspettion Ongggacker No. 9

The Whole Instrument
Was Assembled at SLAC

g b = % -
AT S g ]
" BN 7

1 7 .
Installing TPS-TEM-Thermistor Harness
On To Calorimeter SN 113 - 9/2/2005



Linear
Accelerator

1966

Discovery of quarks
Est. Weinberg/Salaam Model

SLAC Linear

Establish 3 quark generations
Best limit on Higgs mass

Discovery of charm quark

Discovery of tay lepton
Discovery of jets

" SPEAR Storage

Materials, chemistry,
1980 structural i;micalc:’gyr'}r

(" SPEAR Synch.
Light (parasitic) J

1974

Long b quark lifetime

(" SPEAR Synch.
191

Environmental science
[ PEP-Il Storage
Rings (HEP)

1999

Discovery of CP - SPEARS Synch
violation in B decays Light
Discovery of new

charm states

) 2004

Nanomaterials
Complex bioassemblies

2008



The 2006 Chemistry Nobel Prize
Prof. Kornberg from Stanford Medical School

e

Thursday - October 5, 2006

SLAC was Indispensable, says Nobel Prize Winner
by Brad Plummer and Kelen Tultle

Upon receiving the Nobel Prize for Chemistry yesterday, Stanford Professor
Roger Karnberg praised SLAC and the Stanford Synchrotron Radiation
Laboratory facility. “We could not have solved the problem that was noted
in the Nobel Prize announcement without the exceptional facilities given to
us by SLAC, They were indispensable,” Kornberg said.

Kornberg received the award for determining how DNA's genetic blueprint is
read and subsequently used to direct the process for protein manufacture.
Since the early 1990s, Kornberg has studied this transcription process at
SSRL's Beamline 9-2 and 11-1. By passing the lab's extremely bright x-rays
through crystallized proteins and watching how the x-rays scattered,
Kornberg revealed the three-dimensional atomic structure of proteins in
high resolution. The high level of detail in these images offered the first real
understanding of the defining events of transcription.

"Congratulations to Dr. Roger Kornberg for his outstanding research,” said / /
Under Secretary for Science Raymond L. Orbach. "] am pleased and proud A
that the experimental work that led to Dr. Kornberg's Nobel Prize award Roger Kornberg

E (Image courtesy of Linda A. Cicero,
took place at two Department of Energy funded synchrotron radiation Stanford Hews Service.)
laboratories, I congratulate all the staff at these two world-class

laboratories on their high quality work.” Read SLAC's press releass...

Visit of Jirgen Mlynek and Albrecht Wagner

03/22/07
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Linac Coherent Light Source at SLAC
X-FEL based on Iast 1-km of existing linac
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