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INMsD Y oM
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£ PLMSICS AT WY -T DUTUNE

2 Puysics AT LEP-TI:
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€ Puysice AT We-T LE¥P-T paTA

- EP-T : 4989 - 4995

YEAR JXAE (o5 ferpr.
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= PreliISionN ScaN OF TUE 2 PeAK ¢ 1993- 1995
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* PRECISION ENENCY AL BRaToW

RESULTS (ALMOST) FNAL BUT STILL UNPUBL SUED
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2 PUYSICS AT WBP-I Z CROSS SEZTONS
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# PHVYSICS AT LEP-I | Z (psSS SerT1onsS

LEP averages of leptonic widths

L, -G 83.87 + 0.14 MeV
I, s o 83.84 + 0.18 MeV
ol —A— 83.94 + 0.22 MeV
I 9 83.90 + 0.10 MeV
1000 - 1k
800
= 600 |-
3 : L m, =91186 +2 MeV
g 400 ' = m, = 175.6 + 5.5 Gev
200 |

835 84 845
I, [MeV]
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Z2 PLUYSIcS AT LEP-I € CReSS SEzZTIONS
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=AM, < 2.8 Mevw RS CL

AL TR NATWELY
b -
Go = 41491 * 0.058 b O3 oo atont

R = lwe . 20365 t 0.026 AR/ . 43,467
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Z PuYSIcS AT (EP-1 2 (Ross SELNONS

MEAVY FLAVOUR. WIDTUS

= 2° bbb, ¢C IDEVTIFED WiTH HiGy PURYTY

b ™GANG :
* LFETIME (Prezision) verTER per:)
) +- ComMBIANTION

s EVENT Suapg (WA eI (MUY

«.v AN Y e N i g, g )
DY Te Frised |} EETDA) erR. JeT Crdn e

C TBGANG:
® ChatM CoonTIVG (0% DY | Dg , AL )
* DOURLE (uarm TAGGING ( E2CLUSIVE/INCLUSIVE *)
= (AUBRATE EFRICAENCY USING DovmE Tag
Lhomispuone @ pNyoc T (€ 8, )+ [l Eung) + Ens
FHEHISPIES: Ny (G 6 £2,) + T (B2-£2, ) +Eodis
= POMIUANT SYST FORR. b -
" CHARM GWTAMIVANON A )

* HONSPLERE ReSLATIONS > ) )

- USE Qb?_ r\b/r, ) &= rg'/["-‘
Liap o

(8D Constrions (avpeLy Cancey )



M. Martinez, SS1 1998

Z PRYSICS AV LPP-T ¢ (eSS SeTXIoA) §

RESU LIS

Ry, = 024656 *+ £.00074 LRy s 340453

Re = 04333 * 00044

0.19 [ " Preliminary
95% CL
0.18- i
. 68% CL
. m _1
0.17 - i
0.16 A noiae
0.214 0.216 0.218 0.22

R0
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Z PUYSICS a7 LEP-I £ cfess sstionS
b
- Rp SPELAL WTEREST SWcE ,{( ..<
= & ~ - 20 X mg
veves T 1_5 _J-E (Tv\-i +...)

R‘BE l—1b/1_‘ had

ALEPH mult —ie— 0.2159 + 0.0009 + 0.0011
1992.95 --g-un
DELPHI mult R 0.21625 + 0.00067 + 0.00061
1992-95 y i
L3 mult A 0.2179 + 0.0015 + 0.0026
e e
OPAL mult L 0.2176 + 0.0011 + 0.0014
. 5 el
SLD vtx mass -—?«m 0.21594 + 0.00139 + 0.00140
corrected for y exchange
>
%]
= .
E 150 -"-mm--m--; My~ 152 22 GV
lwt....l.l.__._._l T B Ra

0.2125 0.215 0.2175 0.22
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Z PRYSICS AT (PP-T 2 (roSs SexnonS

ALEPH —0_1? 0.1675 + 0.0062 + 0.0103
lepton 1992-95 seovve

. ALEPH 0.166 + 0.012 + 0.009
D inclexcl 1990-95
DELPHI 0.167 £ 0.015 + 0.015

D’ incliexcl 1991-95

. OPAL 0.180 + 0.010 + 0.012
D inclfexel 1991-93

ALEPH 0.173 + 0.014 + 0.009
D excliexcl 1990-95
DELPHI 0.171 + 0.013 + 0.015

D’ inclfincl 1991-95
0.179 + 0.009 + 0.006

mass Hifetime 1993-97

ALEPH 0.1756 + 0.0048 + 0.0109
charm count, 1991-95
DELPHI $.170 + 0.005 + 0.012
charm count. 1991-95
OPAL 0.167 £ 0,011 + 0.011

charm count, 1991-94

014 0.16 0.18

I“c/l—‘h.'mi
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Z PUYSIcS AT LEP-I Z ASYMMETR ES

¥ ASY MMETRY ANALYSES

- IN e'€ > PP AT VS2M, overnen sy Ag= S3%34
%%
é
2 ﬁ,.r - 4 ( 3“,)
6 -  —
= Sin el Z e
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g0 N f e
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DZPEN) Desa ) Cx
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Weetuen Wit & , &, , sz, ...
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£ PLyYSICS AT |LEpP-T 2 ASYMMET'ES

= FONWARD - BALKWAD (HARGE  ASYMMETILY
Fox b AND ¢ Quanu«s
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0.15 | i =

01| e :

[ y H
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Z PUHYSIcS AT LEP-T Z ASYMMETR: ES

¥ ASYHMMETRY AMALYSES

—-IN e'e > P AT VSEM, GoverneED By Ays= Ei’é::t
AR

~IF f=F , SINCE Gy €< Fpp = Ap=z 2w

e
= sfnzezrz -};‘ (1- 2—'{1)
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Z PuvySics AT Lee-I 2 ASYMMETRUER

0.04683 X 0.00096

0.0999 * 000214

0.0344 ¥ 0.004
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Z PRHYSICS AV LEP-I 2 ASYMMETVUESR

Abb at Vs = m,

FB
ALEPH le : tong ~@— 0.0965 t 0.0044 + 0.0026
JELPHI leggons T 0.0998 + 0.0065 + 0.0029
L3 lel%tons e AT 0.0963 + 0.0065 + 0.0035
90-95 = essad 3
OPAL lt ieiuns N S o 0.0910 + 0.0044 + 0.0020
ALEPH jet—ch —— 0.1040 + 0.0040 £ 0.0032
991.95 _ sesacs
DELPHI {et-ch ——l— 0.0979 + 0.0047 = 0.0021
L3 jet-ch————A——1 0.0855 + 0.0118 + 0.0056
#1994 2 seescsssace
OPAL {d«(h e 0.1004 + 0.0052 = 0.0044
e1991-95 P
LEP 0.0990 + 0.0021

Summer :
1:§- 10 [GeV] {’l‘lfctlﬂ% Total Sys 0(.)01())(}37
i i ommon Sys 0.

m, = 175.6 + 5.5 GeV
o = 128.896 + 0.090

my, [GeV]
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7 PRMYSICS AT Lep-I 2 ASYMME U EY

DELPHI legom T 0.0770 + 0.0113 + 0.0071
iy 1_95 OO
1.3 leptons A ~ 0.0784 + 0.0370 + 0.0250
e 100491 pers commom e aran
OPAL leptons ot o 0.0595 + 0.0059 + 0.0053
2 )95 o ool
ALEPHD' i 0.063 + 0.009 + 0.0030
#:1991-95 he 1
DELPHI D’ 0.0658 + 0.0093 + 0.0042
#:1991-95
OPAL D' . et 0.0630 + 0.0120 + 0.0055
e 199095 weren
LEP 0.0709 + 0.0044
—rt 1 Include Total Sys 0.0022
10 !
,_E : 25%‘ L With Common Sys 0.0011
o 5
= - : m, = 175.6 + 5.5 GeV
%] .
2 : Bl o' - 128.8% + 0.09%
E 0%
._hh-_...l....s‘
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Z PUYSIcS AT LER-T Z ASYMMHETR ES

® FINAL. STATE POLARS EATION ASYmmeTry

= ONLY PoSSIBLE For P=Z UsiG Z perays
AS POLArUME B S

ey ,_,uv; Ty P v

. AP T Y R | S 4
- 4 DA WENGUT &AL

OEFH-NE  t, = R 0o By L =7 meuaTy
Or + OC

AJD MERSURE IT AS A FUMCTIBA) oF Tus Pocaw
SATTEYUNG AAGLE
A, (\ren?®) + 2 Ae @06

(e -
1+ a0 + 2 A Ag 8

= NEARLY WOEPEAIOENT DETERRAMIUATION 6
Ae AND A,

O0.4439 *0 0051

04434 % 0.00485
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Z PMYS\(CS AT

L -1

Z ASYMMET E%

EFFECTIVE ELECTE‘OWEAK MIXING AN GLE

z.elGPt ( ﬁ )
Preliminary
Ay 0! — & 0.23117 + 0.00054
A, B 0.23202 + 0.00057
A, 0.23141 + 0.00065
A, 0b ——h— 0.23223 + 0.00038
Ay 0c A 0.2320 = 0.0010
<Qy,> e v 0.2321 + 0.0010
Average(LEP) —O- 0.23187 + 0.00024
xJd.0f.:32/5
A, (SLD) ke 0.23101 + 0.00031
Average(LEP+SLD) -¢- 0.23155 + 0.00019
x/d.of.:81/6
10 3-_
>
D
O,
T
E . 2 B /0= 128.896 + 0.090
1073 £ 1 - " 0.119 £ 0,002
iy m_ 1738+SOGeV
O.2ISO 0.232 0. 234
sin 26Lept

egp
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& PUYSIcS AT LEP-I TUE & UPUMGS

e USE LEPTEWIC Z° WIDTA
+ o« “  CHARGE ASYMMENIES
+ L POLARAZATION) ASYMMENUSY

VO Preliminary |
-0.035 - N
> . i
=2 ;
-0.039 - N
-0.043

0503 -0.502 -0.501 -0.500
Jal
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& PuvsicsS AT LeP-I TUE 2 UPUNGS

* ASSUMMING (ePTon) UIIVERSALTY :

* STPECTIVE LEPTDA (oUPLING RESULTS :

LEP LEP+SLD

6\’8 ~0.033032 0.00068 -0.3259 + O.000 4K

X -0.5D408 + o000 ~0.50105 t noepap

Ae Z%/Noe
A2L £,4498 1 €.0043
Po, A, (FROMR) 0.4452 20,0034  0.5/4
A:; Ae, Ag 0. 1L69 o027 1.2/2.
A:;’ Re,Ar A 6.4494 + 0.0018 2.4/3
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Z Puysics AT LEP-T TUE & WUrUNGS

® THE % SHOWS SH exPECTANON WITY OALY PUOTOW

VACOUM POLAR  CoRZS. =3 GEMUINE EW. RAD. Conws
NEEDED

e TME Assumen A ( %((m):awa IS ComMraraBLE

WITH TUE SR MEATAL . S1808. O smze*"’t

et
T [ T T T ]

- _1738+50GeV 1
0.233 1 o EH_ 80..1000 GV "
0.2325- -
. ;
9 %5 i
CD 0 232 . .
o :
0.2315- N
Al m; )
0.231 - B
: Prel:mmary - 68% CL-

83.6 838 840 842
I, [MeV]
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W PHYSICS AT WwWP-II OUTUNE

W Prys\wcS AY LEP-II :

- (EP-J ODaATD

= W eVeNT SeLETnon)

- ww 2oSS SETHca)

= W BeEanCHiAG RATIES

T W MASS MEASUZEMERT
-YG6Cs
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W Puvsics ot LEP-TL tEr~-1L DATA

— WHAT MWAS LEP-T BEEN SO FAR T

YEAR \s (cev) JUE Gp5Y fogp

NowMper 195 30436 (1eris) 6

JUNE-AVGUST 4996 464 [whiTmwEsueg) 10 (2 30 w)

OCTORER~ 4996 132 40 (x100 W)
MOYEMBER

JuLy- 1993 483 55 (=850wW)
NOVEMBER- (430/436) 2

— PRESENT AD FUTURE

YEAR {3 (V) J4de (ps?) fenp
4998 puN 129 150 (GoaL)
4999

RUMNS ~ 200 ¢ AS MUCY AS

o POSSIBLE
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W PuyScs AT LEP-IL W oevenT Sereeiion)
- N PAIR PRoDUCT)OA)
et W
+
0,2
e W
- W PAIR DETAYS
4
wt Ef W= ey 33%,
Iz w33 ¥
W~ I,m
Br(%) SiGwWreE £E(0%) P(%) BAGDS,
FULLY LePTomC 2 80PuaNE. X5 »Z%
, #H s v70  ~90 P v
W T Qv ey’ enevcenc e \
(LEPTONS » OV LEPTENS

SEM(LEPTONIC 44 eENCROeTLC ~B0  ~90 ey Lew

W 095" PTOW + (33, Zee,
Z uaD 3T

HA DROANC L5 Llowmemey ~80 ~85  43L6uons)
o > 4335 MaD. TS N !
Vs ﬁ?sx\:' Ry d ’T‘nﬁe i ,& T Aa A e

& ATURAL VETROW KR S
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< electron
37.8 Gé

July 11, 1996 06:42am
First W pair event observed by the L3 Experiment at LEP 2.
ete - WHW _
I L. e v
jet + jet
Applying energy and momentum conservation to the event
shows that the two jets and the electron-neutrino originate




‘ M. Martinez, SS1 1998




M. Martinez, SS1 1998

W Puysice At Lee-1IL WW  (10sS SETNOM

pEFMITON OF Gww ¢
Gww = CCere > ww = 48)

oSS SEZTON) THVeUGH 2 RESoMANAIG We (CC #3)

TDUE TO 1anGE [}, Nean Mresuop )
‘ S

% S“

nu&e WYezrer enice Wiy

C20U A BLE O Few %
(-4

ANE  OFF - NTETS
ee 4P Bur

'F 4 Fermons
P W ME peverrer
* YU Serararep

T EFFEZT OF DiAGrAm
S OTUER TLAa
— N CCP3 <orrerrey

ALEPLY
CPAL } BY SuBm™acxion):
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W PUYSICS AT LEP-IL WwW CneSS SeEZTion)

- CROSS SSTTOANS @MPUTEY FOR. ERCH CHAAMWEL.

= DIFFERPRT CHANUELS @MAINSD USING MBAX . LKELHEOD
*INPUT Ny — P30y
Nyow -8y 3%
Nww =355

® OUTPUT

- BEANCLA G RATIO S

= ¥l nn ServTiea) (STANDaARY B.R. ASSU MED )

— ASSUMING- LEPTOA) UNIVERSALTY
Cow® TOTAL X-Serr:
B8 : HADINAIC W BRANCHING BATYO
Ot %w (4 B)z“

Gy R

%( 5)
8 = ( f +)‘V’d_] &,V“j +,Vcs} +JV\‘,] Vd,)z)[44 =

i"(i*_}g&)glﬁ

AT 10 B Auows TO aSTRAIN [Vl = 1MPRevermoyr
VEX. DINECT MEASUREMaTT From D MESDA) DEZAY
RESULT :

. USING PR VAl JE T cmLedn L -
|Ves| = 4.04 £ 0.04 »VOT ASSUMMIC. TR 7 T
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W PUYSics AT WP-T W Cress SETTIOAJ

= GOOY ACvEeMEVT HiTH SH. exspramnon

= MON-SH CalLLusT oS Do AoT BT

(STAT : ~ 2D et /ompr. @ VS-483 GV )

Preliminary
L E P e A
: /
20- o )
‘ / / 158620.40 b e
/ - } _
ayd A @

® Data ]
e Standard Model
- - no ZWW vertex
v, exchange )

L

L

o(ete >W'W(y)) [pb]

0 ﬂ | ; l ' ' ' L ' !
160 170 180 190 200
Vs [GeV]
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W Py SIcS AY WEP-1

W BRANCNG ZATOS

ALEPH W —ev
DELPHI W-->ev
L3 W—-ev
OPAL W-ev

IF:P “ >EV

ALEPH Wy
DELPHI W —puv
L3 W—uv
OPAL W-puv

LEP W-uv

ALEPH W-s1v
DELPHI W5tV
L3 W-o1tv
OPAL W -5tV

LEP W1tV

LEP W olv

{_}« I

P PP S

8 10 12
Br(W-lv) [%]

W Leptonic Branching Ratios

11.20 + 0.85
990 + 1.21
10.50 £ 0.92
11.70 + 0.97

10.92 + 0.49

9.90 + 0.84
11.40 + 1.21
10.20 + 0.92
10.10 £ 0.86

10.29 + 0.47

9.70 + 1.06
11.20 + 1.84
9.00 + 1.24
10.30 + 1.05

9.95 + 0.60

10.40 + 0.26
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W PLYSICS AT Wwe-IT W BRaNCHIWG RaTioS
Br(W — hadrons)
x; '.‘JI_BE{ = ﬁ_I:} 69..0 + ]03
DELPHI e W o 67.5+ 1.7
L3 A 70.1 +1.4
OPAL s e o 67.9 + 1.3
LEP = = 68.8 1 0.8

64 66 68 70 72
Br(W — hadrons) [ %]
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W PUYSICS AT LEP-II W MASS MEASUEZEMe)T

MASS MEASUYREMENT AT THRESHOLD ¢
-To0 FeEWw SVENTS TO TRY DIRECY MASS REASTRU T,

— cness-SErnon) Foe, ete = W'WT Nemn
THRESUMLYY VERY SenSImYe 1T My

.Ql4 AR BLAAEAD BR AN AR AN BLERELEN BLALELEE B rypryrrrerryeepeeeyy
s | ------ M, - 79.8 GeV/c]
L M, - 80.0 GeV/c]
12 F ———— M,, - 802 GeVrc?
[ Mw-804GeWc
------------ M,, - 80.6 GeV/c?
10

i NI IR ET S

i | il L i ' 1 | ol
0 156 158 160,162 164 166 168 170 172 174
t . Vs IGeV
199¢C —_uUn)

- CCMPUTE CROSS SECTICA)

- eBTAIN My WiTHIN TUE  Frraseworl OF THE S_pM

USiAiG- TUEORETICHL Preniction, | AnTLE oo )

w‘; ot at":‘,-! \ Lt : T; 4 oy i !.,.{ “A ?—’?‘ ™y A £ W, ¥ " e Lt Jj j Ly g 4
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W PUYSICS AT (8P-K W HMBSS MEASUREMEUT

s = 161.33 + 0.05 GeV

7

6L m,, = 80.40 ‘057 GeV

'8_ - LEP Average

c 5

S

S 4F & e

& E MRS .

B

o 3

O N

z2f

% : ~ TugonencaL
| o PZDI Cxen)

~=d =80 805 81 815 82
My [GeV]

P
(@)
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-}r) P SiCS AT LEP-TT W HASS MZASURE MenT

DIRECT MASS RECONSTRUCTION :

=USE ONLY SEMILEPTONIC AND HADROAIC EVENTS:
* SEMILEPTONIC. = Forcen 1o
L-3ET CONFGURATION €XCLUDING
LEPTON CaNDInaTE

» HADROW| C ~> ForRcED IWTO A
4 -3567 (5-3eT) CONFGURATION
WiTU A SET ALGOrRITUM (DURMAM)

o RE@USTICT 4 oB3e2TS (TS, 1eeTon) o yd
VEZTDR )

~TO FURTHER |JMPROVE MASS RESHLUTION ONSTRAIR)
THE TWO MASSES OF THE BVeWT T© BE ERUaL

(Z-C FiT IV SEMILEPTONIC  cHAMWEL AND 5-c
BT iN HaprRowic CUANNEL ).

= HAPRON. C CHANNEL ADDY TONAL DIFFCULTY:
COMBINATORIAL BACKGROUND => LEED OF A PA/Ris s
ALGOR "M

1-2 /3-4 RriGuT

+3)2-4
-4 /23 g reene
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X/ PHYSICS AT LEP-TI WK 1485 MERSUREMELT

—~ INVAR{ANT MASS DISTRIBUTIOAS HAVE A RRETT- WIGNER.
LKE SUAPE DISTORTED BY:

» J.S.C,
s PUASE SPACE BOUNDARY

» DETECTOR RESOLUTION »
* MISASSIGAMENT OF PARTICLES TD wW's

s BAKGROUMND
* EVENT SerLecmion)

'

L )

- HTTING TECUMIGUES -

¥ USE (MODITHED) BREIT-WIGNER FUN CTion)
= NEED A CAUBRATION CURVE My, = £ (M5T

* USE MONTE CARIO REGWNSTRUCTED MASS DISTRIR
DIRECTLYY TC COMPARE WwWiTH DATA MASS DISTIRAB.

ISIEAD pF g8 EWANIAG LarGE. Mic SAMP)ES AT
DI FFERENT W/ pmmwz‘n’ws REWEY v EVEATS
vs

NG RAYIO of SRUARED MATI:x ELEMETS

wio"w: ﬂu/) }M(Hw’r“,"’; Pty P, r?, P-"){z
IM(F‘";C Werh Pt B3 L4
Wy Ty P, Bl B )I

= LoTs of Mc pvenTS NEEDED N EiTueR case
(sPecaLly fop TS jA) MORE Tupa 4. D)
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W PHyscs AT LEPTI MASS
NO 60 1 10 rT T T [ LI I LI L] I 1T 7 I L L ] LI I | [ LI ! T1i
< I . . . ::
> [ ALEPH Preliminary +s=183 Gev j
O, [ ent selection ]
: e Data (Luminosity = 57.0 pb'l) 1
L 4

vy —  MC (my, = 80.30 GeV/c?)

= i

§ 40 - [ Non-WW background 1

88 E— 1 1
30 - i

20 - -

10 ~ ~

iﬁ,

=)

80 85 90
M,, (GeV/c”)
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W Piysice AT EP I MASS

DELPHI 183 GeV PRELIMINARY

90 Frllll-'lilll|fI!I'lIl"‘-""}-i‘-i--l-l--!‘-{Iii--IITTI}'-i-iII1I-I-I-I

" WW —sqc 53.5pb™" 1
80 -» qQQ9Q ” D 3
F ¢ doto ;
70 I_ WW Simulation “;
(my = 80.35) e <

- B 77 Simulation E
50 - - Z(y) Simulation

events / 2 Gev/c*

20 :
10 .

0 ]
50 85 60 65 70 75 BO BS S0 95 160

W mass (GeV/c?)
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W PHYS\ ¢S AT LEP-II W MBSS MERSUREMENT

Final STATE INTERACTIOAS :
efé—'—“) \,x}'t' Wﬂ—"? 9-4-3-193%4
~ SEPARATION OF W DETAY VERTICES 1/r:u"' 0.4 &m

— DEZAY PReDUCT HADROMZATION SCALE ~ 4 fmn

FINAL STATE PARNICLE Priooucrior) 1S

NOT" DICTATED RBY TUE SEPARATE

DETAYS OF TUE W BoSeAS
3

IDENTITIES OF DI VI DUAL. WY DEZAY
PRODUCTS  NOT WAL DEFINED ANY MORE"
*OLOUR.  RECOMNETTION
*PETTTUR BATIVE ZEWANAISTIION ERPETIED T© Gt
very SmalL ( Facor. ~ Yuz SupPression )
* NON —PERTURBAT\VE  LELOMNAISTTION
~ (O OUR. SINGLET Mo DELS (Kuoze , SITOSTRAVD,
STRANG MODELS , HERWIG CLUSTER Movey)
=% 10-SD Me) MASS SUiFT DSPENDING OA)
ERPERIMEN) TAL. PrROCEDURE
“NEN-SINGLET roDalS (BLLIS - GEV6ER.) OisRawourzeD
BY Z DATA sD MuUPULTY DISTrAByTonS
# BOSE-€iINSTEIN
* CORRELATIONS BETWEEN iDEATICAL GOSOAS (Prows)
* EFFELT DEPENDS ON EXPEYUMENTBL Pradcep .
=2 20-50 Mo/
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A& P -1 W MASS MER SURSMERT
W OPMYSICS AT L jus 20/07/98

Vancouver 98 - Preliminary - 161+172+183 GeV

M, (GeV)

Direct Reconstruclionm) l 80.36 + 0.09"‘.*
Cross-Section ___.H 80.40 + 0.22
LEP ’ 80.37 + 0.09
{r'){senimmdic_ --o+- 20,34 ¥ 0.44
MApRONIC. +—o—  80.33t0.44

common 0.03 GeV
x?/dof = 0.03 / 1

80.0 81.0

() €. SPLLTTIAG @

g.0a = 008 @ ok /F531) ® 002 (Lol
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W PMMSICS AT LePr-T0

W MASS MEZASUEMENT

~ COMPATUASON) WHITY
DETEYAINATIONS

OTUER My

W-Boson Mass [GeV]

pp-colliders —e—  80.41+0.09
LEP2 — 80.37 + 0.09
Average —0— 80.39 + 0.06
x°/DoF: 0.1/ 1
NuTeV/CCFR ——a—— 80.25+ 0.11
LEP1/SLD/vN/m, -A7 80.365 + 0.030

80.0 80.2 80.4 80.6 80.8
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W Puysics AT LEP-TL TG C s

~ LEP-T ALLOWS FoR FiRST TIME TuE STUDY OF THE
NON-ABELILAN) STRUCTURE OF TUE £W S.M. Direcily

IN eYe couusioNsS: s et wT
Q—‘l" >’<

—MOST GENENAL STRUCTURE OF PHENDMENOLOGICAL.
LACRANG L) CoNSISTERT WITY LORENTZ IWYATLANCE

= P -»! R %"f:?
La[ = 8 ' AV, A
{94 "(wy.,w"" W;w W) +K, Wi W5 v V Vﬁ ' Wem +
1 €, L WAV AP

K A AV - rap
Ry “)CW*‘E WVN ZHWWF/“W"):,E Vc‘ﬁ} V=Y.

-TG.C.s NATURALLY SPUT INTD THIEE (ASSES:

conserve C aN0 P CONSERYE C o P VIOLATE CP
v v e e
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W PHysics AT LEP-IL 1GCs

—Veny UNLUKELY TO ORSERVE CqyF O CP ViIoLATION AT
LEP-II. = CoNSInErZ oalyY CP coNSERVING :

R, = egf BLECTIUC CHARGE
Jl P = o= (35 Kzr*’\zr) MAGANETIC DIPOLE MeMeERT

.._‘ g, =- i. (Kzr _ /\3') ELECTUC QUADRUP MOMSNT

] A SAME X s ¥ =% WM CHARSE Aay) Mg LA T A

STRTIC W' MomeTs

—ANY TUEDRY INCORPOVATIANG NEW PRYSICS BEMOAD S, M,
AND INCLUDING E.W. THEDNY AS SFFezTiVE (oW -ENee6y
UMIT , MAY INTIRODUCE DEVIATIONS oF TGCs From
S M, VALUES @

%4 - 94 =1
Ay = Ay =0

- DEFINE DEVIATIONS FromM STANDA) MODEL.:

S.M, PrEDICTTOA)

g =(aF-1) - T
AKy =(Kg-1) =
VST
are =04 1) - v
= ton Oy - A3

Az

\H\
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W PUYSICS AT LEP-IT TGCs

- TGCs CONTVURUTE VIA LOOP (ORIECTIONS TO EM/
PRECISION MEASUEMERTTS => STene (ONSTROIATS
oM LEP-T

— SOME “BLIND DIRETTIONS” I8 THE MULTIDIMENS)OAA L
SPACE OF TGRCSs WHERE WASTRAIATS FHZOM LEPR-T
ANALYSES ANE YERY WERAKX:

S = A‘ﬂf o> Oy
Xy = A¥
O(B¢ = AKT“"’ Ag? @Gy,

Az = A%?“Ai(vmw

ALONG WITH THE (oASTRAATS
)\3 = /\zr

STANDARD MODEL EXPECTATION:

O(Wp o{w = CD(BF =0
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W PuyYSics AT LEP-IL T1G6Cs
CoUPLING DETERMINATION @
- USE  ® CZOSS SETTION
¢ W' RepDUCTION AAGLE
e WHDEZAY AUGLES + CORRELATION S
w W* Rest Frame
f
0 +
e Secd- W e : E
9._
W o
W~ Production: cos6 1" Decay: 07 ¢

- - £ LA v .1..,,_.. Y ) YT ﬁ

¥ SEMILEPTONIC : o USE LEPTON CHARGE TO SIGa) 36y
* TWO-FOLD AMBIGUITY |8 HADROC W Dezay

# HADRONIC : » USE SET Cuapse Cyer TO Sifa) @8y,
e FoUR-FOLD AMBEGU:'W PUE TD 2 HAD. W p&zays

+ JET Pairing CoMBINATER, BKGI
WAL e L5 1
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W PLUYSICS AT LEP-TT TGCs

- BATTING TEZHMI QUSS :
s MULTIODIMENSIONAL HMAaX, Lz‘»(t‘:‘u‘uooo (U T §.p)
=% EXPLOITS FULL ANGULAR. INTERMATION
& TETLUMICALLY CoMPLEXR :
— UNBINWED USING SEMIANALTICAL EXPREESION)
3 VOLVED MULTIOIMED SIOMAL R EZTIoNS
™ ACCOUNT FOR BKCO £ ExPeTUmM, EFFECS .

= BINNED USING MC eveTs
P Veny LanGE JUHBER oF Rids —» LT3 oF
MO evenTS WEEDED.

N . 74 _ . _
o OPTIMAL ORSERVAGLES : PrReJETA TELEVANT WKinerar
INFORMATION) To A cErTAIN TGC onTe A 1-D DISVB.
“» SNCE TGCs CONTUBUTE oLy LAEARLY TO TUE

AMPU'TOOE = DiFFE Opss SEZNoA) 1S A QUADRANE FUACT:

A6 (ay) ¢ a0y, Fs, (@) + TS, , ()%
a < Gy 9

Ko COVPLNGS
S menSunED PS. varuABLES

d [ A6(a,R)
00; = dx ( dr )L',.'O _ S (=2)

A6 (a,R) L S, (@)

> USE MC 404 . T ACLoUNT For BWGO + exPEwir. EFFEDS
-3 (OMPUTE 00, Fom EACU DAY AVD Do uu'wuooo =1

A

b = B oen Ploc@ [T

L4
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W PHYSICS AT LEP-IL T&Cs

- COMBIVE ZESULTS FReM 4 LEP ERPEUMenlTS BY
ADDING LIWE LUWOOD CURVES

= MO DISCApCANCY WITH Thue S, M,

Al.LEPH+ DELPHI+ 1.3 + OPAL

-Alog |
(N
n

T[Il[|l|.€|l|I1|1_|4.|.'FI'I][!F!!.I
I ‘1" i !

-Aln 1
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SM TE3TS EW PREGSIoN) 08TE FTS

~ (OUSISTENCY WITH MSM PeeDici1ons
= No WOnmyiNG DISCRerarcy

Vancouver 1998

Measurement Pull Pull
3 -2-10 1 2 3

m,[GeV] 91.1867 +0.0021 .08
[ [GeV] 24939 +0.0024  -80

ohaar [Nb]  41.491 + 0.058 31 )
R, 20.765 + 0.026 66 ws
AQe 0.01683 + 0.00096 .72 ol
A, 0.1479 + 0.0051 24 .
A 0.1431 4+ 0.0045  -.80

sino ! 0.2321+0.0010 .54 -L
m,, [GeV]  80.370 + 0.090 01

F, 0.21656 + 0.00074 .90 sl
R, 0.1733+ 0.0044 .24 9
AQ" 0.0991 +0.0021 -1.78 oo
AQC 0.0714 + 0.0044  -.47 -
A, 0856+ 0036 -2.18  =ommmm
A, 0.638 + 0.040 74

sin“eP'  0.23101 + 0.00031 -1.78

Sin“Oyy 0.2255+ 0.0021  1.06 |
m, [GeV] 80.410+0090 45 =
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SM

TESTS

EW PRELISION) QaTh FTY

= COMPATLLSOA) BETWCE)

* DIEX DETERMINATION OF My AND /g
* RESULT Priom £W Pretusion) pATD FY

80.6 ————————T T
1 — LEP1, SLD, vN Data
| - LEP2, pp Data

80.5 -

80.4 -

80.3 :

m,, |GeX] D

80.2 90 ?Or 000/ 'Plrehim[na'ry

430 150 170 190 210
m, [GeV]



M. Martinez, SS1 1998

SM TESTS EW PrEGSIo DAt FITS

= COASISTEMWCY OF (P AD xoN- L5
OATR N TME DETERMINATION OF M,

200 A
-+ LEP Data, G, «

| — All Data .

PR ]

o? .

. "

- . e
—

Pv L
. ’ -r
\‘“ =

. .

9’ »

- &

"

1GeV]

m

-
-
- @
v
«* =
. +
- @
M *
. * -
et * it
., o . ‘
i *
’ »
h *
L] of
a

-
- -
.........

140 A b
Exclude'd' . |
2
10 10 10
m, [GeV]

Preliminary
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- SHM TESTS DETEVZ MINATION OF My,
+ 94 2 X
— My = 84 _ 54 GeV X /NDF = 16.4 /15

S PA\L‘ - ('18 . :}_O ("ev

Ny oW PETRE— Ppr— Ly _— . — ) .
Sl -V EN T t 13T Tl TA ‘._&'_I_‘_‘,J}-.: ’_g_."ﬁ\ e ACLA AT

| El L
. Illtheory uncertainty :
. — 1/0=128.896+0.090 :
3 = 1/0=128 923+0.036 ;

| Excluded ‘ Preliminary-

10 10 10
m,, [GeV]
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CONCLUSIONS

~ PRECISION ELETTVOWERAK MEBSUMEMenTS AT
LEP-T MaVE RBeva) A BiG Sucesss, BEYOUD
THME MeST 0PTIM) STcaL SXPEZIATIONS
* 2 BOSON ProPeTIES KUOWA) WITH Ve,
I PARECASIDN
* PULEDISION CALLULATIONS HATCH  EXPUMENTAL
ACcuviacy
* FINAL PUBLICATIONS [MMINENT

= WP-TU LT TMowWeRAK PuYSICS ProGran oA Geop
Tac
o My ALREBDY DETERMIVED WITH SAME PreziSioa)
AS @UAIDEYZ. MPRASURE Menis

* LOPE BN WNEBASED STATISTICS Foore PRETIS o)
MEASUREMENTS oF W BoSoa Prercrelss

= ALTDGE THETZ :
UNPEECEORWTEY TEST 0oF THE GO0 HEALTY OF

THE M.S.M. IN DESCruABIAUG THE EW. DATA

AND
SIGMFican VE WINDOW FBll THE IWFE RENCE oF
ITS LasST missiNG Piecs: My



