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;' 155 The Standard Model: The Final Lagrangian

- To summarize the standard (Weinberg-Salam) model, we gather together all the L :
- ingredients of the Lagrangian. The complete Lagrangijan is: [

W% Z, v kinetic [
E= W W B, B* {cncrgics and" [
/ ‘ self-interactions ‘ / '
] L. y lepton and quark }
*). If +Ly“( id, - gi'r-wn - g'EB")L kineti_c energies ll
= _ ¥ and their
+Ry* ( id, — g'EB“) R interactions with \
WZy (15.40) |
|

| + masses and

couplings

; 1 VY
(13“ - gi'r-W“ -g ?§")¢

2 ' W#,Z, v, and Higgs
= (¢)

lepton and quark
—(G,L$R + G,L¢.R + hermitian conjugate). { masses and
coupling to Higgs

L denotes a left-handed fermion (lepton or quark) doublet, and R denotes a
right-handed fermion singlet. /

T &/ Halgen v Mo

DV\ Yo d’l'7t7s pMmo/ajy,.,




- S?Snals for ﬂngiab’g Pﬁ cles : @

He bunp” in +he mass Speckrum

‘adariad” mass o‘F J.cm.y ‘P"’A‘*ds,: mass of

porent paclacle.

o
EX : H»>bb

N | oz I

Py +Pg = P 7 Mup F(PorPe) T Me

But Ciwie width 2 mass 'spcgg}.

| ’Br&—\-— Wigaar

I8 wnd-‘-k sma“ enoush (o resolution J
\oo K For peak n Mass spec\-(um
above loo.c.karo\;nd. L
, &My,

OHarwise, more clederness requs red.




&
SM Hc'ags DGCﬂ Moh-h |

W €2 +hresholds

| i 4 1) h - I Y T T T ' T T T Y I 1 Y Y Y
m,,,=160 GeV

%

()
Q
-

Total Width (GeV)

800







Light : 50 eV £ My £ 90 GeV M)

LEPIL : straigidforacd

L" C vn,(‘-(

dl‘F‘C“‘ Cu-H’ ( lower c6//v'3"°"4’"“’,7Y




B -

Number of Events per ¢ GeV Bin

G

L%%'D&elign u* LEP__E

’,<

ALEPH Simulation A

0.0 20.0 00 ' 600 800 1000
bb Invarh.nt Mass (GeV)

3..| s ,.am..\ events

4 \Oa,d.%mw& events
/

Boucro"‘ <& al )

(sPz00
worksiep




"
«

F3
T

14 v

e ——y

Events/GeVy/ LA yen

[ -]
vy

§ s
y .
N wf my = Yoo | W
% 2 6;\/ B b (kﬂf .‘J '
¥ 1 included
U
}\lo,-_- I |
£ "

%“...’:o.....:‘....m L J /

| Q-QF#on imvariget mass (@C“)

Good Yo My ~ S00~Loro GeV
(LHC bdor kshap).




E WSt ‘Bﬂo.«l M £ M

$m [ess than us‘rfy ing
- na'luzaln-eu/,&neﬁ-w»y P roblem

> ?Ma)uc al,.‘lltf?uczs n My r@’aﬂ_’vﬁ—mrre‘*‘“

- '&Y:Vl'a l:'l-r '

5:»3‘4 scalar )B"do( “"‘*-Wf')' o(OCScJ(' cxas‘f

Al*}crha“\;es: a | |
, -&-IGAAJ !‘I?,szd’f ¢ weak couPl"ﬂ?

. Supersymmetvy

- (ONPOf'."‘ M”’Si ?#ronf £a°.7o(,}v7
ey. Technicolov




Corrermmetn e

Permion~ boson sy nv:c'l-fs':
all O(Jina.r\/ Par“ cles have susy pardrars
4150’ two I.H7qs douv by lets
AJ«a-&aqes

- solves n&iﬂuafucs prehlem L

diveryenas  camcasied by pornars . ‘n u?s;v B

- C°"“P""‘3 constad wuifi catren e -

- 3""""'4’*/ fncocported n aleratly 3
- symwd'h, br‘ew‘u‘mq Fnelacced 1-7 lovrqe My

Ph-cmmenolos";
5 ?\u.ls. cal manses : ,uﬂld-es'-fnrf, 156 GV
Ue‘u, ;n_qufﬁccl"dt, lua.qy $4—faJ-01;¢$ @PP l1

Most of Higgs paramater space »

@ccess, ble.




‘ e4q. Tc»ekmeolor‘
i¢ compoetite of new .Fudmdc) .‘bmm

. ¢ ¢
11 New 'plu’qtcs d s [ - Te‘l evu.faa

N sach Humqs kaﬂbm in ;\e.-l-utt
3 CODP‘r -Pcuvrs V\ SuFQ—l'Cor\AMcL:\h"/

" o;"ogy
“" 4o CénS"-ﬁ-—Lc:" s?CU-F-c moJ.L‘
3 phuomno?og.ca.n’ \Hab(-e.

) ff hasul ow ‘Sym medry a.\ene we c'..j'

"J:] “_ *-"-* f‘gy ﬂuorcms whiech allow us do
kb Sona hodﬂ-" A.cp ?reob'c:(-ons'

T“,.‘ s N oud. “Tul muldd - e ’oqiwf.
| (X174 '




