PART 1 INTRODUCTION TO TECHNICOLOR

I. WHY TECHNICOLORY

¢ ELECTROWEAK SYMMETRY BREAKING:

What W are responsible for

SU2ew @U(Vew — U(l)es 77
e FLAVOR: What is the grigiy of quark and lepton Havors”
Why do Havors come in three identical generations?

o FLAVOR SYMMETRY BREAKING:
What is the dvuaml cal origin of the nontrivial quark and

lepton masses and mixings?

e ENERGY SCALE of EWSB:

f—

LR
273G, 2 = 246 GeV

&

NEW PHYSICS MUST OCCUR NEAR THIS ENERGY SCALE!
Froro e
i‘i Ew = 1 rJ.‘I:] \Y

o ENERGY SCALFE of FLAVOR and FSB is UNKNOWN:

.t"Lg.—_rf ;:;’ ﬂEH’ =~ 1TeV



e THE PROBLEMS OF HIGGS MODELS

— DYNAMICS of EWSB:
=

Higgs potential  V(g) = A (o'o — %)% provides
no dynaggical explanation for EWSB

re., WHY v = 240 GeV instead of v = 07
FUNDAMENTAL ENERGY SCALES MUST HAVE A
DYNAMICAL EXPLANATION!

— NATURALNESS:

My = V2Mv and v = (@) are

QUADRATICALLY UNSTABLE AGAINST
RADIATIVE CORRECTIONS. — Why My, v < Mp,"?
In SUSY, it's “Set it and forget it!”

— HIERARCHY:
WHY NOT v = Jﬂl’.lrf_;tl'r or Y = T'lfp]"

In 90'5\( e AGAAL !




— TRIVIALITY:

AlA)
1+ 24 A(A) log &%

—= AMM)—=0 as A— x

A(M) =

Equivalently, V{¢) describes an EFFECTIVE THEORY,
valid for scales M < A, . with the Higgs mass satisfving
the triviality bound

2T

Muy(Ax) = V2N My)v = — :
- v 3 log(Ase /M)

LATTICE: Ax 2 2rnMy — My S 700GeV
OR ... NEW DYNAMICS NEAR 1 TeV !!

— FLAVOR:

)

Number of quark-lepton generations??
Yukawa couplings F‘fj qir. odip + -+ 77
Arbitrary free parameters put in by hand —

NO DYNAMICAL UNDERSTANDING of FLAVOR, FSB!




II. TECHNICOLOR—NATURAL EWSB

o TC = asvmptotically free gange theory
of MASSL fermions T with Ape = 0.1-1.0TeV.

= Tir.r=(U,,D,)r g form _"h LH—doublets of SI7(2) g
and 2N RH-singlets.
F2k) :

(Assume SU(3) - —singlets, for now.)

b N SR s e e ety o

— DYNAMICAL EXPLANATION FOR EWSB:

Just like chiral symmetry breaking in QCD —

At ape(Are) = ae = O(1), critical value for SB:
Sua), & SUGRQ), » SUY ™
(UitUjp) = (DiLDyg) = —0,;A7
Ar =~ Ape
Ape ~ Fp = Fo VN

— Mjy, = }¢’NF}

ﬂfﬂ% = %{HE - g'r:.};"'h" .-r"-f! = "Lfﬁ; COs" i (to DMa))



= NATURAL:

Apw = Aysa ~ Fr ~ Ape ~ Muenni at are(Are) = O(1)

—> HIERARCHICAL:

Logarithmic running from
f.}"_,l'"L'.'[_-HI.f“r-I'} < 1 to -l'-l-"jl"'r:"l:. ﬁ'rr"} ~ ]

i .""hTf_" << ﬂff_‘;i_"]'-.

= NONTRIVIAL:

Alare) < 0 = ape(M) has no Landau pole at M > 0.

— FLAVOR and FSB: NOT addressed by TC alone!




TECHNIHADRONS

Assume N doublets U; L.R: D:’L.f? c NTE 0f SE"TII;H"-"T(' } arnd
SU(3)¢ singlets.

e \SB == 4N? — 1 MASSLESS Goldstone hosons 7.
e
decay constant Fr;
3 become H-’E‘, 2y via the Higgs mechanism.

How do the others get mass?? (FSB H‘ﬁ ain!)
e 4N? pp, wy decaying to > 2 7p.

o Other technimesons and barvouns.



I1I. EXTENDED TECHNICOLOR. (ETC) —
A SCENARIO FOR FLAVOR PHYSICS

e WHY EXTENDED TECHNICOLOR?

— Technicolor (and color) by itself lpaves

too much chiral svimmmetrv.
e . !

— Expiici} breaking of g, ¢ chiral symmetries —
required to give hard g,/ masses and

avold massless Goldstone bosons — 7. i, ", ..

— Expleit breaking of technifermion chiral symmetries —
required to give hard masses to T and
avoid Goldstone technipions mp (NO AXIONS!)



= ETC = gauge interaction of MASSLESS T,. ¢,. !

e THE STRUCTURE OF ETC INTERACTIONS

i

i Grre O SU(Npe)® SU(3) e @ Flavor

—_— GFJTE‘ — .ﬁ'f-'r{.f'rrrr_"*} & SU[S]{' dal ﬂ-fE]".:- > 1 Tf*v z AI‘T.
e ]
explicitly breaking ALL glohal flavor symmetries.
ETC

= g, f{ hard masses: 7p masses:

ga Tt g

The KEY Equations of ETC:

. ‘1 Jere
' ”?'r','r ?-'I-Fq '”ﬂ-"_',_l'"[.ﬁl.rf::-‘j"f"'] aifi L2 TT FETC

Mo
[ ] F; IU fF‘TF“ {IFTTI ) BT - - -
1II""I.i':".'L"1li
5 = Mere LF J
é '.TT.:' gy — 'iTTI:.I T cxXp (/‘ — P”|I|:I{|'I|
o A H

1.1
~ 47 F3

3C( Npe ) ape(p)
_|_
27

o .}._m["u.] —



— Estimate Mgre for my = 1GeV (N technidoublets).
ASSUME TC is QCD-like — precociously asymptotically

free with ape decreasing rapidly above Ape:

Mpre \/ 4rF3 10TeV

e Apre = ~ .
JETC 2m, N3/2 N3/4

— ETC coutribution to = mass:
F%ﬂ'f:,r ~ my{Mere) {TT} T

55 GeV . _. . ;
=y, 173 (for Mr(Mgre) = 1GeV)

ALL contributions to M., add in quadrature.

— Comment on ETC scales: Hierarchy? Tumnbling?

— Comment on my > 100GeV = (7)) Apre ~ 1 TeV ~ Ay

— What breaks ETC?

Is it turtles all the way down?

oY



IV. SHOW-STOPPERS '
®

—>» FLAVOR CHANGING NEUTRAL CURRENTS
e Generic ETC models with realistic m -matrices
have FCNC involving mass eigenstate g and /or
2y
¢'T, TT¢'] =q'¢ = QE%!'” sId 5T, d+ .-

NO satisfactory GIM mechanism eliminates these FCNC.

e |AS| =2 FCNC = most stringent constraints on ETC:

_ ; Megre .
AMpo =35 x 107 ¥ TeV = = GO0 TeV
5 GETC VRE(VE)  s——

.ﬂf ! o -
L > 2000 TeV
gEre A/ Im(VyE) ex—

e =23 x 107 =

Sealing condensates from QCD (for v, < 1)

9ETC ypp
— n}'q.,f.T{-'ﬂ*'IETf.‘ :I = E-{l{' {T?}ET{* - ‘."'*

f o

.f = e
ra ﬁIETF {TT::' :El.'rr < ]. L) It“.‘\"l
Vst F S i N

— 11LI T



—3» PRECISION ELECTROWEAK TESTS

» “Oblique” correction lactor 8
ASSUMING all new physics scales such as Ape 3 My 2

d . : ‘o
§o= lta;rF Maslg®) — Magly ¢ 2mp = 167 | T3 (0) = Tyq(0)

Experimental limit (PDG):
S = —0.07(—0.16) £ 0.11 for My = 100 (300) GeV,

o ESTIMATES OF TC CONTRIBUTIONS TO S

ﬁiii -"Ir"LiH TC 15 QCD-like:

— Spectrum of hadrons sealed from QCD.

—+ Precocious asvmpototic freedom

= rapid convergence of spectral function integrals.
— Vector-meson dominance (VMD) of spectral functions.
— Chiral perturbation theory accurate for technipions,
o Peskin ¢4 Tukeucht, e.g.: Use QCD as analog computer—

VMD, spectral function sum rules:

M2\ R
|5' — .1
4”( Tz )M"




— TOP QUARK MASS

o my =~ 175GeV = Mgyre =~ 1/N34TeV = O(m,) !!

(Note: FCNC on 3rd generation are less constraining. )

= Or — unnatural fine-tuning of agre to Q(m;/Mere).

e 11y 3 my, = large weak isospin breaking:

= Trouble with p = Mw /My costly = 1. Z° — bb, etc.



V. SHOW-SAVERS
ey

—+ WALKING TECHNICOLOR

o THE BASIC IDEA

The KEY Equations of ETC

Again:
a— &

2' . o
My, Mg, Mp(Mere) = %’{TT}ETF
ETC

= . Megre fi,{i
{TT}ET.-_'? = {TT}TL'.* EXD f ﬁ_l 'Tm[ll'i]'

If TC = scaled—up QCD,

) == BC-'E[IRJH:T[‘“.LL'/?TT < |
=5 (T w2 (T iy
CAN~,, BE LARGE — ENHANCING (TT) gy /(TT) oo ?
= o

YES!

-



e Suppose ape(p) = constant (strictly speaking, < 1).
Solution to the linearized gap equation for X(p)

in ladder approximation (Landau gauge)

gives the gauge-invariant result for v,,:

@ nmin)=1=+v1—arelu)/ac; ac = w/3Ca(R)

e Ladder approximation “indicates™ vSB oceurs off
arc = ac = 7/3C2(R)

At the ¥SB scale Ayer,

are(Are) = ae

Tm (_hTL'J =1

e = 1 18 the signal for xSB '
5



e To keep 7,, large ...

Blarc(p)) =0 for p > Are
= arc(i) = ac = Tm(n) =1
HOW?

One simple way is N 3= |

i

— Fr < Fy, Ao € 1TeV (say Fr ~ Are ~ 100 GeV),

i.e.. Low—-Secale Technicolor!! — See helow.

— s TC is a WALKING gaupe theory, —=—




= CONSEQUENCES OF WALKING TECHNICOLOR

e In extreme walking limit (problematic!), v, = 1 up to Mpre

- M ppe S
= (TT) ppe = lere o

Ji II'I['I

4?Tf.IETf'{TT'}TC . EWEFEHET{T
2MercAre  NMgere

= mg(Mgre) =

= Mgpe = (T0TeV — 4 x 10° TeV) x (m”'F:Trr Fr )

J.nl‘r ﬂa?lrj ..I'-'I.Tf_"‘

for m, = 5GeV — 1 MeV

— Fr\ [agre
—s M.. ~ v/ 1.5mdnF. e K47
e oo --,(ﬁw) 0.75N

mr may NOT be pseudo-Goldstane bosons,

i.e., chiral perturbation theory may break down in walking TC,

In anv case, the M__ are significantly enhanced!




5 in walking technicolor

Spectral integrals in T1{g?) calculation of 8§ converge

much slower in a walking gauge theory than in QCD.

Spectrum of p, a1 very different from QCD =

spectral integrals not dominated by lowest-lying resonances.

How to justify scaling arguments from QCD?

Large- Ny arguments break down when N is also laree.

S cannot be reliablv estimated without WTC data!!




— TOPCOLOR-ASSISTED TECHNICOLOR (TC2)

e Topcolor = STRONG mteraction at 1 TeV

of third generation (especially quarks).

o Dynamically generate large my (and condensate (ft)).
but not rmy,— HOW??

— “Simplest” TC2 scheme - - -

3 =+ [} .
o (it} # 0 produces 3 massless top-pions m, " with
Fy ~ T0GeV <« F, == small breaking of p = 1.
e mETY ~ 5GeV required to produce M, £ my,

preventing f — w," b,

o (uark. lepton masses:
mixing between generations 1,2 and 3;

B!)-BY) mixing constraint; etc., ete.

= N ~ 10 (1) T-doublets




Y. 5

“_SiMLPLESTN | CZ SCHEH.E for My» M,

Teeldy, ¢ 8, (*3 () 1)(i‘fl+l:)*‘;“

Tl*‘\ My, P2 .-.‘_L

-11'{ ) SU(EB QSU[?) EN U{J) ® U(J) (z}y
‘-..TIEL
(1) =
SUB),

U( ! \*}E'.I-ﬂ_

Lagae My , 0T swall ™y, BEcovsy

¢ S5003), EqQuALy( STRONG + ATTRAcnve ForL t, b

e (1), smone yAMACHVE Ft s
RePuLsivE R D




PART 2—SIGNALS FOR TECHNICOLOR

. LOW SCALE TECHNICOLOR!

Walking TC (3(are) = 0 from Are to ~ Mepe)
== N1,

TC2 phenomenology — N = 1.

MANY mr, with decay constant Fr = F./v'N < 100 GeV
M., ~ 100 GeV and up??

Aro ~ Fr < 1 TeV, = MANY P wr
My, M., ~ 200 GeV and up!!

TC is accessible at the Tevatron!

aaaaaa



II.

TECHNICOLOR STRAW-MAN MODEL
(Color Singlet Sector)

WTC = M,,, M., < 2M,,

= T — RT7Tr, Uy = TTTTT CLOSED!

How do pr. wr decay?
Adopt the TCSM GROUND RULES:

Lightest (Ty;, Tpy) are color-singlets.

(Tt:. Tp)-isospin breaking is small;
charges are Qrr, Op = Qp — 1.

Consider bound states of lightest (Ty,, Ty, ) IN ISOLATION:
p;—:"'l{f =1);  wp(F'=0) with M,, = M,

H;'LH =1) = Fl'qrf-'ﬂI cosy + Wi ¥siny with siny = —- < |
P (I = 0) = ny’ cos ' + + -+ with cosy' = cosy 7
H*’f‘” = isotriplet of longitudinal EW bosons.

T*I — eh or 8 or even 77 1

my- — bh and, perhaps ce, 747

;l,.-!_'].':r — gg. bb, cE, 777

wy and 7% may mix and share decay modes.

Premium on heavy-flavor ID.




o o and wr Decay Modes:

Consider technihadrons within Tevatron's (LEP's??) reach:

M, = M, ~ 200-300GeV, M,.. <200GeV.
o pr — [rlly becomes
pr — cos® x (mrmp)+2sin y cosx (Wrmp)+sin v (WL W)

Competition between sin y(~ 1/37) and phase space —

both suppress I'(pr).

— ALL wr — TpTlrITy modes are closed for M, = 250 GeV !!

— Electroweak decay modes are competitive!!

Qla): pr,wp = Grr (G = transverse v, W=+, Z")

Ola®): prowr — ff (f = 65,05 g =u,d,5,0,b)

— pT, W are VERY NARRHW

pr) ~1GeV, T{wy)~0.1GeV



Vr Decay Mode

V{:HT — GHT] x ﬂ-fl,;fﬂ

A(Vir = Grr) x Ma/r

W — "‘,n"JT%

COS X

— Yy (Qu + Qp) cosy’

—+ Z%x3. cos Y cot 28y,

— 2% —(Qu + Qp) cos Y tan Ay 0

— W*ni cos /(2 sin Ay ) 0
p = YTy (Qur + Qp) cos x

— ym cos y'

— Z7, —(Qu + p) cos x tan By

—+ Z%7 cos ' cot 20y, 0

— W*nd 0 —cosy/(2sinfy)
Pr — V7T (Qu + Qp) cos x 0

— Z%x5 —(Qu + Qp) cos y tan Oy cos vy / sin 20y

— W=zl 0 cos v/ (2sinfy )

— W=n cos ' /(2sin By ) 0

Relative vector and axial vector amplitudes for Vp — Gryp

for Vi = pr.wy and G a transverse electroweak boson.

7. 2", W*. Decay rates are suppressed by 1/M{ , where

My 4 = O(Aye) are TC mass parameters.
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| Eu:mmur l Defanlt Value
e 4
sin y i
sl ' 3
Qu {
Qo=Qu -1 ;
[ 1
e 1
oy 1
Oy T 1y
Coy i
| el 0,03
Fr= Fysiny 82 GeV
J"-f# 210 GeV
J.!-f#lr 210 GeV
Mo 210 GeV
.'IJ'; LIl Gel
’t'fr':]'. I “] GI‘_'-I'l'r
M 110 GeV
My 200 GeV
My 200 GV

Tuble 2 Default values for purameters in the Techpicolor Straw Man Model.

11



III. TCSM PLOTS

1. I'(Vr) for default parameters and Tevatron Run II.
2. o(Vp = yrp) for default parameters.

3. o(Vpr = Wrp, Zmp, wpmp) for default parameters.
4. o(Vpr = e*e™) for default parameters.



2

r—i
=

@ 00 oS o o b

EXPERIMENTAL SEARCH PLOTS

L3 exclusion plot (assumptions and critique).
DELPHI exclusion plot (assumptions and critique).
CDF pr —+ Wrp — £5 b jet data.

CDF pr — Wnrr exclusion plot (assumptions).

CDF pr — Wrp Run II exclusion plot (assumptions).
CDF pr, wy — yrp — ybjet data.

CDF pp, wy — 7w exclusion plot (assumptions).

DO pr, wr — ete” exclusion plot (assumptions).
D@ pr, wp —+ ¢Te” Run II exclusion plot.

ATLAS pr = Wrp = {Fybjet “data” (assumptions).



V.

S o 0 e

COLOR-NONSINGLET TCSM

Searches to date: use existing transparency.

CDF pyg = mromor — 717 jj exclusion plot.

CDF prg = mrgmgr —+ 777 jj RUN II exclusion plot.
CDF prs — jj exclusion plot.

Technifermions Ty = (U1, Dy) and Ty = (Us, D3).

Four prg and Vi mix with g

Mrenna's plots for Run II (preliminary!



L3 Note 242% / EPS-HEP 99
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14 - - Data : DELPHI

E:
- i
b L ECM=all99 GeV
i 2- =MC | L=228.18 pb”!
[ © | PRELIMINARY
== gq(Y) = A

T P 1 o

I 1 i 1 i
40 50 i) 70 (] ) 1640 110 120
M (GeVich)

Figure 4: Mass distributions nt the end of the analysis, Normudisation of the technicolor
signal with My, = 80 GeV/e* (dashed histogram) Is arbitrary
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DELPHI
preliminary

M(r;) (GeV/c?
8

110

100

m12ﬂ 140 160 180 200 220 240 280 280 300

M(p,) [GeV/c?|

Figure 5: The region in (M,, — M., ) plaoe ({illed srea) excluded ot 95% CL. for any
value of W - = mixing.
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NTES”_M Fﬂ_ P\Prull'i.‘_'} Gﬂ’f‘ y Pl = %E'

| events / (15 GeV/c®) |

-
i
L Il

CDF Seancn

FOR PT =2 I‘I.I:m

PRL ‘3_1_‘-,_ 11O  (2000)

CDF Preliminary
. ! I

I
i I'
I
I

0 100 200
Dijet mass

| After Ag(jj) and P.(j) Cuts
e CDFData |

A | --==WTC Signal -
3 = +Background

Background

100 200 300 400 EirI}I'.I'2
W + 2jet mass [G8V/e’l

~? liv’i JI}..I



115

2

n, mass |GeV/c]
= =
& ©

100

95|

g0

CDF 109 pb™

[J;‘. W'+ r::. and

pfr W ¢ M, processes
I‘J'l::,—rhE.TL} - be, ch)

PRI ¢4, 10 (toC)

T

" Excluded’
Region

=

G p.d.f. multiplied by Kfactor=1.3
Technicolor model by E.Eichten and K.Lane
Phys. Lett. B388:803-807, 1996

165 170 175 180 185 190 195 200 205
p; mass [GeV/c?]



Technicolor RUNI Proapscts Mar. 14, 2000 Takanobu Hands
Apr. 20, 2000 Revised for PYTHIAWE.11%

mE = D T e o £ i e e e i

The cesult i froa PYTHIAVE.11S for ROML.
PYTHIAWE. 119 For RLND.

HMITC & 4

Q0 De]l = Lifoar RUNI), 4/3(for AUNZ)
M. V=M _As L00,200.d00GeVicthree plocel
Sinvehi = 171

Analyels mode
Wp1d =# lepton + neubtrine + bbbar and
Wpis- -3 lepton + neutring + bebar

Hajor selection requiramente: [Same method as our published PRL]
* High Pt lepton (@ or mu) E_T > 20 GoV

* Missing Transverme Energy = 10 GsV

* At least two jets E_T = 15 GaVv

At least one wecoikdary vertex b-tag

Two jets Topology cuta (delta phi, Prij] syscem] i, doponding on the massen.
Hass window cuto (+- 3 pigma on H{jji} and MiWiil}.

LI

RUNZ Assusptions
TC signal efficiency Llw twice cospared ro Runl.
{from improved lepton ID and b-tag efficiancy)
Background efficiency im also twice. [(conservative eetieation).
Efficioncy le sase [or any cass cosbination.
agreis) = L.BTeV -» 2. 0TeV

[RIM] resulr] [RUN2 prospect]
FYTHIA varsion : va.ll5 vG.139
eqre i) 1 1.8TeV 2.0TaV
Integrated Luminomity z 109 ph-1 2 th-1
Signal Efficioncy P 0,65% 1.38%
Expoctod number of Backgoound £ 5.7 #= 0.8 205 k= 28
Syabtemak e uneareainey t 26 164

=== Statistical Calculation Results -— |RLML ] [ RER |
tevanta (55% C.L., upper limltc
if che data |l pame nunber of
the background expected) t B.0 Th
|Bigma | pp=->rho_T-+¥+pi _TI*HRIpi_T-»bb.bei ]

Croas mection uppor limit 3 11 phb 2.8 pb

{90, 180GV
§ sigma dimcovery i 28 ph 7.0 pb

Commant: T think a doubls b-tag sothod would improve tho
pignal to background ratio.



PYTHIA v6.139 : M,=M,=100 GeV

3

T, mass |GeV/c?]
@
o

150f p.+ — W + 7.0 and

P9 — W* 4+ .t processes

Exclusion(95% C.L.) |
at CDF RUN2

5 o discovery at CDF RUN2

Excluded(95% C.L.) at CDF RUN1

* * R

180 200 220 240 260
p; mass [GeV/c?]



PYTHIA v6.139 : M,=M,=200 GeV

% 150 pyt — W + 7,0 and
> p0 — W* 4+ 1+ processes
(5 140}
7
« 130}
E |
l;"_1 20}
110}
ooy Exclusion(95% C.L.) |
at CDF RUN2
90
~ 5 o discovery at CODF RUN2 1
- Excluded(95% C.L.) at CDF RUN1

70

160 180 200

520

240 260
py mass [GeV/c?]




n, mass [GeV/c’]

PYTHIA v6.139 : M,=M,=400 GeV
v, 150f pft——:-W*-t-mrﬂ and i
p:0 — W* + .t processes |

N
—P

Exclusion(95% C.L.)
at CDF RUN2

5 o discovery at CDF RUN2 -

Excluded(95% C.L.) at CDF RUN1

{60 T80 200 220 240 260
p; mass [GeV/c?]



CDF — PRL £3, 3124 (1999)

‘ Technicolor: wyp — ~ymwp — vbb I

50 COF Preliminary 85pb™ v,b,jet Data
L 25 Data
> Background
5 20 (norm. to data)
2 45 Technicolo
E w—sym,—ybb
c 1[} T"'"In = ﬂﬂﬁlﬂ
E M“—I = 310 {1“
w 5

0 50 100 15'3' EUD EEU BQU 350 400 5 500
M(b,jet) (GeV/c)

45

40
% 35 F f
= 30
G 25 + |
0 20 +
3 45 $ T
s 10F 1 ¢ 1..
=
w5

ek l,d Lo M i
0 50 1EH] 150 200 EED 300 350 400
M(y,b.jet)-M(b,jet) (GeV/c? )
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250

(1999)

CDF - PRL %3, 3124

i o :" LB B I ! Il v | i
 ~5F Q
81
200 % -
=  1F = ® o
o - P 'aé\ e 7
; I'l - | I L i I i i ﬂ'fl\@ 'y ) 1
150 200 250 3 :35& ’ '
5150 y wy Mass (GeV/c®) gﬂ "IN oS s :
7 0 A o
m v "rr - dhﬂ'\tﬂ ]
=100 | LN
|_ i -
b2
50 =
0+ Exclusmn HeglnnCL 5‘{]% EBE% L 99% -
PR T T | L PR i
1 DG 150 200 25[3 300 350

w,+ Mass (GEWC )
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Limits on Cross Section for pr.wer — ete”

D@ Preliminary

Baimanny C60 LpniTe Sim Bunoew w8l

Theosry [Cichten, Lone, Womersbey )
My o= V00 Gal

M, ~M, = B0 Gy
. i il v et 117, 7.
- "‘1 &= [ Omia = Hun

e e 00 Pradirninaey

Bip,uk =+ eel » Cross sechon [pb)

-
| =]

-
E A --qr"'“

It sl ol i e A & i
160 200 2%0 300 IO 400 245 - ﬁET.ID
e |Gy

Rule out pp,wp with masses below 200 GeV,
IF M(pr,wr) — M(7r) < M(W)

Rrghittatibly -l.'l_L'—iI_l Frime= ki + vl W
Imenry (Exntes, Lane, Wamernley) |
M, = 104 Gav

= M= (00 Gey

WL = 0 (el

e a4y = M8 ey

— M = S0 Gy

& & 00 Sublg — Bynl
O Jgliminary

E ¥
1

Bl uh—F pal & Cross section {ph)

Fal

10 "

L n BL EE [V B S S|

i adids ey
o0 18D 200 240 300 AnNO 400 45 R
mozs (GeV]

Rule out pp, wy with masses below 200 GeV,
IF J‘VIV.FH > 200 GeV



cross section (pb)

M- Sensitivity for Runll

Expected Run Il Limits

=

10

10

Theory (Eichten, Larne, Womersiey)
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