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LEP Spectrometer Project

Aim: to measure E4,,,, independent of NMR/Flux-loop

How: measure bend angle of ¢ through well mapped dipole

Q18 Pickups Q17

Steel "Injection” Dipole

Stretched-Wire Position Monitor . | ; ]

Copper "Absorbers 0 10m

——> fully operational in 1999

—— expect precision on Lk, of £10 MeV

=—> expect to be able to propagate improved
understanding of extrapolation procedure to
previous years

Douglas.Glenzinski@cern.ch March 1999
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as(Mz) WORLD AVERAGE
From S. Bethke, hep-ex/9812026
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Table 2: World summary of measurements of @;. Underlined entries are new or updated
since summer 1997 (DIS = deep inelastic scattering; GLS-SR = Gross-Llewellyn-Smith sum
rules; Bj-SR = Bjorken sum rules; (N)NLO = (next-)next-to-leading order perturbation
theory; LGT = lattice gauge theory; resum. = resummed next-to-leading order).

3 &ﬂ's(ﬂffzo)
Process {GaV] e {Q) a,(Mzg) axXp. thear. Theory
DIS [pol. strct. fztn.] 7.7 -8 o.120 31333 ig:gg; fﬂ;gﬁi N
DIS [Bj-SR) 1.58 0.ATS *_4: g:g‘:? 0.121 T g:ggg - - NNLO
- i | oam FEEE | 00 FINE | goem  smem | o
redecays 1.78 0.339 % 9.021 7.121 £ 0.003 D.001 0.003 NNLGC
DIS [w; Fg and F3) 5.0 §.215 £ 0.016 8.119 4 n.a08 0.00%2 0.004 NLO
DIS [p; Fal Bk 0.180 & 0.014 0.113 £ 0.00% 0.003 0.004 NLO
DIS [HERA; Fg3] e 10 0.120 £ 2.010 0.005 3.00% NLO
DIS [HERA; jets] 10 - 100 6.118 & 3.009 0.003 0.008 NLO
DIS [HERA; sv.shps.] 7 - 100 naie Y o n.001 4 NLO
QQ states 4.1 0.223 £ 0.009 0.2117 & 0.003 n.000 n.003 LGT
T decays 4.13 0.220 £ 0.027 0.119 £ 0.008 0.001 0.008 NLO
s T~ [Fnail 10.52 2.20 % 0.96 0130 T g:ggg g e & NNLO
ata— [ev. shapes] 22.0 0,161 f ggi‘? 0.124 t ggg§ 3.008 :ggg: TesUmM
ete= levaal 34.0 o008 ¥ O | 9ias T 0.0 it v - NLO
ateo— {sv. shapes] 3s.0 n.14s F g:g;}; o123 g:gg: 0.002 ig:ggi resum
et 2= {av. shapas] 44.0 o.138 * coporees g XSS 3.003 fgiggi S
ete~ [ev. shapas] 58.0 9.132 & o.008 0.123 & 0,007 .03 2.007 resum
S o Bt 20,0 0.145 gg‘ig 0.113 £ 0,011 i’ gggz = g"ggg NLO
pp, pp ~ vX 24.2 sy + ggi: o t ';_géi 0.006 * g'_ﬁég NLO
rlpp'— jets) 30 - 500 0.121 & 0.009 0001 7.008 NLO
2te= [M(Z% <+ had.)] 91.2 9.122 % 0.008 0.122 & 0.00% . 004 7.003 NNLO
aFa™ [#v. shapas] 1.2 0.122 & 5.006 0.122 + 7.006 0,001 0.006 reaum
2te= [sv. shapas] 133.0 0.111 % 0.008 0.117 % 3.068 2.004 0.007 resum
aFa= [2v. shapes] 161.0 0.105 % 0,007 0.114 &= 0,008 0.004 0.607 resum
& Fa™ [+v. shapas] 173.0 0.102 £ 0.007 7,111 = 92.008 0.004 0,307 resum
P [=v. shapes] L1839 0,149 & 8.005 0,121 & 0,008 n.002 0.006 resum
ata— [ev. shapes] 1893.0 0.10% &= ¢.0086 01224 0,007 0.003 D098 resum




_Ladpnde Guerkmassen

/L{Q.SS&AQ/HE[(& %‘-‘:( QCO (Sﬁa‘wnjmdmwge« erst /draﬁ}ﬂsc Lﬁf Se%)

d
AKSOJI.‘ 2: V&-Zﬁ%[(e b A“" b (Né d ﬂf gd
denm %anabsfmh&mj wird durdh Querdmesse Eeew}/&ﬂt
o kinewalisch L, Ao ein _Sch"fCS/,&cha Quark
o plysifcaﬂ‘scl\ odurch Massewderme  die wur im
Matrixelewent: olsc ﬁﬁioﬁqbsbh%cy

&Scwueu

uds,.c

: ",.;;.’:.'f-'""' b Von. b- @lar/d jﬂ;ﬂu=
0.95?— DELPH. (Ibﬂf ,@16‘/{% QJJ.O-I'A.S




myme) e gb(“*b)

/(’(esswnjm wn (EPLSLC &Hafaa\ (i J5 - Schewea)
my (my)= 2.3 £ 06 GeV

wobe
My, (‘“b) = 4.25 £ 015 bV

; 5 T T I T T T T T T i T I ]
3 [ |
= - = QCDm(m2)=(4.25%0,15) GeV .
O a5k AN\ T T agm?) =0.119 +0.006 .
|E i ]
s
3.5k
AL
231 m,(m2) = (2.73 £ 0.48 £ 0.32) GeV | ]
C 1 1 1 I M | 1 'l 1 L MR | I
S R S S Ty 20 30 40 5060 100 200
Vs [GeV]

= rensrmate Quarkmassen  schemen talsacklecl
Vo Jy abhan 3"?



__Ezt_&gcépa__ﬁ_{jcone[dww A Haolmu%rmgﬁ:

Radronisie-ing —s nicht - by buechenbare Konchteren
Mﬁ W’ﬁ"" 4 Aer Form 4/{5"

frrton. 6::2"_‘::’ ‘ .
(Qunﬁt) T .o
“Rolwe” (tube oobr striey)

Die Kap&b&‘%&'f tives Hadlrons i olev @'Lre :
=

Haoltonewolichte im Rohwre
= - St Haobmsrerwﬁsf}mﬁt
Emrg,ce_f mewfs olor 365%& Cohre mct ﬁxfmdz,‘af Y

Ausinre TLm(Z'.' ba L - let konfiyuradyon
(Gcsam:ga-;«fﬁ wd £ 1% Jg forton) ﬂj

= | ST I _
Em}ie(off«a}canefcﬁu[ olwcfl
Hadrowisiorumg



_Evorme potenifonekturen

o dunadst Jur Mifclusde von Fvent-shage -Observabb.
UoTﬁeSchaaﬂ» ( Dok shitzer et of.)

wobee (0 Lt - ] . ot wnol ¢, OL“'V“%‘?[":
iy

wd Mibon-Takter M= 4335 (o &a&%)
o Spater amch fw a(&fﬁxné'e% Y %‘f&\

mJoei l.a. Dob.s =<, his (Mf J(ﬂoroaa(e«&a,wo Dog,,-“Do&(Ok;

¢ /U{J.i'-parfwlmb'vf— Koreltur M Qmen et}na?_x._\ Pams_-
V'*ei&r lontrolliet ('é)fpu‘sJ\ t puy T 26eV = thamw-ﬁz.&.q

o BT Mlelwest von s m Rereick lebpinrr 9, Sort
Wo pzr%urbaé've,- fosolruck von  ds(Q)- % £ (%)
eonen Lamndau-~ bl hat

=> do ist wniversell (quha';ﬁ Vem Obs auch fur iep,.-
o wanfs &K@ﬂf{mcnw bestimuut werolen



Q.O_z_—.-....,........... o H T T T T
= i Sx0.14 2 .
S0.18¢ 2 (M K /S ¥ TASSO
0.16} . 0.12F * JAD -_
: = B
0.14F ] 01k o OpAL
0.12F . _ % ArBPu
i 0.08
0.1¢F L
0.08F 006 .
006— ] 0.04 B R
0.04F ] i
0.02} . 0‘02;
005640 66 80 100 120 140 160 180 200 0072640 60 80 100 120 140 160 180 200
Vs [GeV] Vs [GeV]
o 02[_ L (NS BRI B B T T LN B - LA AL A B
& £ 014 g ]
~>0.18+ 61— * JADE et . W 1*1 t{;])lﬂ
014; +  ALEPH 0.1 i & ALLPH
0.12] : :
0.08}
0.1F - i
0.08F 0.06[ ]
0.061 ] 0.04F
0.04F ] i
: 0.02f .
0.02F _
0072040 60 80 100120 140 160180300 0 20 40 60 80 100 120140 160180200
Vs |GeV] Vs [GeV]
— T e /‘\0.04_"'"'I"'I""."'I""‘I"""'-"'I"’
o 0.4¢ 200 <y
r i Z ) ; ]
0351 . (.035 _ 3 : JADE.
: : i
03 0.031 7| DELPHI
[ I Ry ]
0.25F 0.025F l\'l“w .
- : g
0.2} 0.02 i %
0.15F ] 0.015} 1 ~
0.1} 0.01[ ' | ]
005+ 4 0.005:— 1
i ]
'...|...|...|...1.‘.|...|...1...|,_..|..:I O-—'—*"“""'_"""":''I—H"""""""-|
%9720 40 60 80 100 120140 160 180 200 0 20 40 60 80 100 120 140 160 180 2

Vs [GeV]

s [GeV]

fiefpt  os(my)= 0OM8 0008 ; oL, (26el) = 0N} tO0S

00



a2 GeV)

_Enertiepobenikonelturen as] diff. Verteihuan

108
£ InR matching
s +1/0 T
. : 3
0% « MC corr. ¥ /o dofdC |
: 108! ]
0% prelimi i :
£ preliminory ¥ ... |® OPAL 183 Gev
— 1030 7 E
o g ~e.. 1a OPAL 172 GeV
S | gy
S 102} !T v ALEPH 172 GeV
b F
(N 1
~0 L ) ..o OPAL 161 Gev
1 3 M 1 |5 ALEPH 161 GeV
...} 4 OPAL 133 GeV
\‘&\' -4+ ALEPH 133 GeV
,J t \\ ‘ _
: -4% OPAL91Gev
F ¥ 3
i ] ]
L. /\\ 1+ JADE 44 Gev
i e
[ {* JADE 35 GeV
1. ! ! 3

P | 3
06 C 08

thrust

0.M1Y

CKS (luz) =
%o (26eV) = 0.50

Alle Resabtele Emrgt‘eﬂo{e«%lcmdm Mo Sauumeu jz%/ﬁf:

10 ———— e R ST —
' ep, M
0.8 i HH ' R
, Lo E
08 - - o . 7
0.4 : }__4. B

fir pur =26V

o2

0.0 .



_ Matus QCD

) We&‘waejhﬂﬂt‘ A, (W‘?:) =018 to0.004

. Lauf&vx 0(.&- Kopp,@wg* v’
" Lm{w obr Masse™ ... noch hesser 2 M{rj&

(* = renorwiert
Wﬂafe hohee ﬂw{umge«\ osc ffgmﬁsra’ic
> vich C‘lmppm arbelen an ﬁ(at,g)/
V.A. an heugn @MHMJSW&QO{&«(

. Haoﬂrom‘sia-w«gs;{éfc{e dhrch, Energie poleni konekture.

aLzr raschend beschiéiebe,,

Nicht oﬂisz'.uﬁ‘&—f : ( Ut‘(jes -f)

* BCSII:I‘MMLM-L; ose ?%Lﬂzuoﬂ-\ (——w» Stedus - okay )

o wafthwe Tmm&‘&a‘ﬁée«, T@@Leahé‘uﬂjéa'ée«

. "—l;u,gmm‘éa.f:w ﬂu«kﬁ‘omeﬁ, Mv&&%, ,éﬂj,{ bnolina
wnol transversale Wirkuogsguocsohnithe “
Siffonticfe el liplizi e, * hump- back - fléoe
wnol Entwickfuny oessen fMosimums wit Js (- MILA)



j%wmw%.mmg X Ausblicle

E(a&/xScW&m o{cs LJ"' &sm Prc‘f &se. M\éer.sac[,f
_/t(aSSC Amwe: 4OMHel/ | (gr&‘\[ﬁf Vﬂ%&gwg;vqﬁdﬂmﬁf
OM‘ -Er‘cfxbosav{ - kOWM , |

M‘%S-@oSmMane Sfu/c W‘?éfréwef
407 6V £ wmy, £ 215 Gel/
keine Aneichen fiur frozesse & Stowdard Hodell
SUSY, Kontakt - Ww, G)M‘aocheMS,
starke L/ecﬁsagunrfcwj = QcCO

..{cmf@no(e norm. /(opp,&uy MG{ lézsfanf
Em:car{e pofeu%/cmff.ﬁcr

O LEP endet Herbsf 7000
cO Schww/cfsw»?fe bis 2oz, .. 204 Gel/
O LVL%C?’N&'{:C LM'HOSI'Hé J‘e g’(ﬂ + 1oo- 200 ,96_4

cO wei%brt Vefl)esS&‘WAJ Oér Pr;»?t'ﬁtbvx Vemm,; , My, -..

teschhafliges Awq,@se,programm

W- ﬂysi/c , 22—6-6%6556, H'Jﬁs CSUSY et ol
XD, 1-TFermum ~Endpustindle , n- Photon-Enols
wtinde , 1t - rotesse  Photon - Srukrc oo,

wsw. usf.



