N

AR

N
N

N
NN

NN

\\\\\\\

NN
////%M?//

N

R

.

_

7

AN
N
N

7

NN

N
N

IR AN
NN NN \
N N
N NN
S NN

N

N

A
N

\\\\n ’\\\F‘f‘!’\ RN
N

DN

W
A

N

N
N

N

\\§\\

N

W

\

N
DN

N

N
N

N
N

N

HMENMINN  Cours/Lecture Series

/

N\

C
ERy
2
gﬁ\
™o
A(acf 47//4{/'
236
P 1

: P.ZERWAS/ Rhein.-Westf. Technische Hochschule, Aachen

: Heavy flavours and CP violation

: 1,5 & 7 November

LECTURE SERIES FOR POSTGRADUATE STUDENTS
: 11.00 to 12.00 hrs - Auditorium

1990-1991 ACADEMIC TRAINING PROGRAMME

AT00000303

SPEAKER
TITLE
DATES
TIME

i~
3 W
s §
- 3
B ¢
1 A
=~ 9
< 3
8§
<Q
S R
]
T v o
aﬂo
ITID
vS=E R
S o
S 88
- S
C d_...l
Ee %
5 Tv&
s mw,bd
2 L9855
wenl
< §S 93
<
R
mmhm
E SSR§
O T8
g EaQ 5 g
2 S TS 3
o LY L |
2 S I T =
< 2T S g = -
|5 R oK xR
o o 28 o .
S§XE ¢
ﬂwﬂalm e
N X Q -
WWQ.W bt 3
w S 8§ 09 =
Q L9 OR Ty ®
< eHTC > -
~d = .. C o
A N~am @

X2 + Cunasiq
nd/oda - "sa

A OFE/H/ SIS

,/%/ 2
N
N

Nhhaah Nl s

-

=

NN

,ﬂ/ R \ W nit:




ﬂawq FLAVORS \

MOTIVATION

Q) Moudadt Wodel K"/Ui{

° . | C'UOJ* A A

. . . - dis fom
o A {gake Guonk Malx uady @ 323 Calsl‘&--ao&nya/ﬂ.
Auu&(kqo. / =~ b - Ayl

oy quast, dinall e ~ Y Alale:

- Prelinibn ULels uitissdy [ A HRao kot © Susy, 2\, ...
¢« AoAL a(Lca.ﬂ e, cwlom'% Nwale,

Q%e

LAYyovT

A ,b Fi"‘-{"w at LEP / #c /JPQ“'L'c P'M
| 1) propetfu- Gud. produchie of Aop Quons-
2) P uitlabien. S puaunly B ayftea




[9) Aatrer
3
¢ A%
_____ T et
2 2 - B
163 1= 10 fuu ~ 3 A

QA dothoweat propekin of b Kadisw,

Lee ¢ lbb & = 300,000 B usow, 3~~ 430)000
B4 ~ 130 000

Bg ~ tg oco
A0%e B Bry s L Ay~ 57
(1) B PRODuCTION ON THE 2

oy 2 227 |
P R0~ Sas BUES ]

2 vecher da.? ' ,ﬂ)‘:arz"m.%

t‘ . 13(5):-'&! Ml &Q\%g a:aIS
Q) =-Y1

(2



) QD csuechoun

s

PQ"Q,E): r:v [4+C1 c%(,f)-\-cl(%S)a’*... ] g d;ic; %
o WPY .
B [ (3 + WG] vent ol
5:‘&«;'.159_.-
° £im0\&rt Serzak
C = A+ &M‘ﬁ -+ ésrwis."
A-wu.—g- ﬂvg M,, +- mm‘,ﬁe mﬁ:; &’
~x o,n Mwwwﬁ, iy Gi= (D"
~ Wt B (i
X3hn 2+ 3l
o Arcoud wrdar:
ConAMd  [Rs]
datﬂ."l' -+ F(w
<
s Box diqrﬂ«mt Jim%avwwc + V=R ‘ﬁv PPy, 3N~

£ %
-— ‘_’ . -, am
e N\g !

’
4



o hiaugh diagnama - V=0 :-Fuug's tRa an,

vA ' I; [3‘]{& (—1”;) [-3;&:0
¢ @' _ A#O 5 I}A Eqsf_._ I; Eas‘]l#o

exapt +f @ Cowplate
. dowblal Wil <T;> =0
P,y : Fs od!dup:ua%m?&

for bp qued,

b) gg,«.uu.; oo weolt cone N sw,

. M*M.QEDW%W@&E&M

fecoune Gplad) Gt 4 faadg Oy

¢ Auuvenal elethonreat CM‘#:

-\J,.a@"- . | & = [11a¢l6,

‘i‘”':< PP R TR S VP

¢ L apecifa vedex clusckown




Uyon
._..w..:x

_

(A2D) w
0o¢ ose 00z ot 001 oc
-|< v L] L 4 L 4 v v L4 v dx v v v L v LENEE 8 . - L J v L LE dl
4 1




®

v 5:-’5;‘=g6¢ S~ 1+48

. ,g"’,“ . $p = 4+A2-%A¢
,9."9“-)4‘. e = W «.‘.Qw - '“'A*SQ"'A*L.W

L
dg > 'ﬁ&h.}... Ak

Ava™
Am - 'S A 4 sublndt + cabladg H -

<
Aa&,“. SAS +W§L -+

P@R-6) - F3 Uu.*weaﬁ.dapmmu“bp auwd. Haqs awan
(occidabald Cauclakio, Behoea.. 8802pu (veLier Covr: |

= maady posu. fer 08l 42 FUU

(EP ResuLTs ,'p%d.—,\'.(
BRe R/ R/G
eph. 0.022¢% 0.0019 ~
Dkphi  sphe. o211+ Q03Yy
& o 0, 0242 +Q 001
opar 0.006-+0,00 &

conhouied IR Gvett S £1 L/ - oadd

BR" w 040V L 0008

PrysichL EVR WA TION)

;
73

@ tofon duodel: w0 MGEFE R
PeBY ™ 4pre0g

RULESP ouvT




.?8S

. 290

.285

.280

. 378

. 370

. 365

. 360

. 373

L3790

. 365

. 360

T(Z = c8){GeV]

SNSRI NS AN RS Y|

trrretrrrrErrrstagrr e

vt

[(Z - dd) [GeV]

C (Z = 1§)[GeV]

-:. ...... [ e R A i
.......... °:‘R

2 my[GeV] o 3

NS N NS P P R P P RS R RS SR ER RU O

sa 100 150 200

.08

.07

.36

.05

Lt

.10

.09

.08

.07

,.
o

.09

.08

.07

fenmtgagromtaripmntirm

&

Appicé) .

LU e Lty ]y

Apg(dd) .

J.'r!‘rra"‘r;"rt

YTy 1 FOrTTTVr g b,l"l"TTr'lTb'lTTT_r' T "l‘l‘ FUviTy

n‘cl
...... ” me {CeV')
BN R NS TN e T
S0 130 1S0 203

Fig. 2: The dependence of the partial Z wndths (left) and of the forward-backward
asymmetries (right) on the top and Higgs masses. Curves: approzimate formulas as
described in the tezt; diamonds: full one loop calculation from [3].

Hegnazkar
Hellik



(f,) m vaulalla - @
i smnunale tucs veral Eoeequ..] cau:.d\oq../ i d0oke veckex covr.

NMadlpgd » g I Rauwad.
T N 3w 7“‘; Ve guams
T= (o521 o.OOZbCM-%'A“] |
<€o0s30 P _x L Bp &
X a2 oqeV 48 T }R"Z"“]

PRaspusun fesypud mr/aa;&au;ﬂ . F9
-] Susy uhiBubisn fo A, Aegakive > Acuue 2, fop
G 2 prikue = ool provide a uuigque zignal

(¥ Fouu ,‘{?zclvr offoch 1 2E Q#Q%%g > KL Fecce,
Coowpritesen |(RE) (pudesndbe, ..]
TE e [t tumpnns
ﬂ\ avial a, * ¢4o% Fio
Tdn..uaul- clHact fom Q20
Fype Jotd e GR) o

= delioweak Guphig of Ma yet & &ob_.cm,u./tw
Qefamn ansufuley ch(/&w ueodley mpus !



e 32.?“&&..

T
0.65— 2! MssM |
Y  SM
7] z
|
?
0.60— il
LEP
TAVERAGE"
0.55— o ANEWZ L4
A |
3'g"
(FUTURE) ,
<
/]
0.50|— / // 3
- e P (éé (FUTURE)
NEW Z] \4
0.45 _
: 1 |




* o
v .
u—
v 9
g
[=}
Iltllvlrlnvttlivlvlrfll‘lvtl2
- o
(=]
X : ©
e
L . -
3 i > B
- : v 8
- — O
- ﬂ -o
. é 4

300 400
m,(CeV)

200

(ns)r3-"3="3y

100



A
() TORWARD ~BACKWARD ASYHHETR A

K

+ Asceud fackr ;% 0.3% foge, gy Bl Wik Wl ¥ it
LT

s fret facke o~ -4 0P LT qu:oLE-, Rigring

> i’ 37 . dopeidauce 9 Apg(h) iviiter o Ry, - lnp«o( UasioKe~,

‘-—-Xix’f =6

Fi
“ReFve MENTS!
4e AL
O-) Qecbd MM.. -9,8 tﬂ- E.} “_‘;S] &A::jx.»
. e
R x -5 &%4—345

Ku‘Qm{_ M, i,
F43



0.20 0.23 0.2§8

sfnz.gu



.08

.07

.11

.10

.08

.08

e n e

Arp(cd) g

L!tli!ls'lxl-’f'-%z‘-'g!g”ixl:!-ﬁl

e |

J
AN RSN NS RN

STy
4

Arg(bo) P

(¥ ]

a 100 130 200

e Nellik

13



| s
) MING -

. - O A gl € o -
B8 fogat I&pu,.ze : pobabldy £ Kezu.o-u.;«.
hgau? mui?a. &Qt-q-i% deghe.. tale :

. 2L = 2% (1-X) : UA1lflepg L3
wu Y =0.RQ o0.0% N
= =} .7 . %.;.:
) (n,a“a)ﬁt-aw]l X
= R _21,

o ate Atun hudy o 2 . Fus -
; . Rpgll)= -0.409 £ 0.0%%
L3 . Apg
- MT% i Ofpg(8)$ £ 0010 =
e
¢ dawlS, % 0.004 b 0.00R

cw?m.k..’ welo wrke, far
ety : RAgp Cuud

T pdear tafib
’D\&'A.:Li«c ;/.Ib.i"
#LEP yavable. - by :wa
(o zisp vy,
D 1 ':'Adu -2“95 ?

‘% T feof B aud veles o,

= dtueibve fo 2laiwig

' .
e Al

< fm¢oeeaq...,mcm(
= Areuntive by SUSY vebe




Hi

0.15 ALR 6A53(“
; N, 10° 10% 107

0.10 - Agg (1) | T

0.05 mt

——

0.22 0.23 0.2¢4 0.25
sin20%H
Fig. §: Dependence of the left-right esymmetry Ar R, the forward-backward asym-
metry of leptons from B-decays (inclzding QCD corrsctions and mizing) Agg(€)
and of u-pairs Agzgz{z) on sin® dyy. Also shown is the combined uncertainty from

fregmentation, QCD and raizing e+ descrided in the lezt.



() FRAGMENTATION 6
%

2 poarve, : () a.rau,q&m” due fo patuibakive
Aualt -augte glase. bamdhalting

(i) dou- pubibukive Buidig 2 —(QF
t

&y = @3’

'(i)_(g MM
gt
(]

NG~ AP qrua.ﬁo«. '

Mage , ek -to-fuady suslar, Fib &
"%y 0.2 > wp.vulue fr Q- b af LEP
c pulbn Lo 7 E R (CRT Y atalt —>pre quad,
- depteton of Qlusn duu-.l«;,wuul lnaoy Quack direchtn |

N - Yy XY
%Q 3T [e¥+(ugERI

m&(@)«.é' - puh&uku cobrr
W'\, lo{u‘m«'




A6t

“19° .j

X
80 90 LAY ¢0

S Sy g S '_'

i

=

T ‘x :
.‘,.'_. s - -

L1 --- p8D 1'0=Sy
|1 Gw=1l ‘AeD G=TW ‘A®D 16=S}

..... A®D £0=5V
— A®D20=5V

ynsai buipes) 0} IXaN -
QoD eind .

———_—_.-_——____b_——___-—




) asu - padudedive fragueutabios :

Bjeleze .
() QUUARLITRATIVE PICTURE Trj;:_‘
a | 9 ; Qlaawy S Rodasw: rahie. 2@
' ’ - deon MJ‘M Nand, -
! ’ C ) aw
: ' = 6 Anbvn. hcwzo-l! -
" ! ks atmbBa =
Raawry Q. Ragm. Aard
See 5 Qg : REST TRANE ¢f Q € ENVIRONHENTRL [N DEPEN DENCE
-'a“ gd‘ an Aw eo.’gs
%0 Y
'!% D ~ -~

Bosst O LRAB . Eq~ Wik ol

= E =E-"ek
AQM.“ E(o-’bE“E

. ~ /(QQV'
Al %eu.im.ﬂ: <zzp~ A -

Ag
X 0% :(?o-rfr h
Taler-mn
S Ao
Sl
(») PETERSON e)-al TOrmMm 22 wd
Aonbew auplibude QrE@P+q A .
~ - DR =
([eusgy houter) o iE‘-%-;ﬁ_—?
v - Vv Q,
op . FA8 T™ak40% oo =23 & en~abo
303& " € 20.06 J5'03, LY & A
€,50008%0.00% @= -V g~ A0




b 4

120 |
7~~~
Q .
= [
44-80-
> L
<< |
foa) L
40 L
0

0

Heavy quark fragmentation: Inclusive cross section for the
production of D*(2010)* mesons in e*2— annihilation at
Vs = 10 GeV, as a function of the scaling variable z. =
(E + p)/(E + P)iinem. limit- Also shown is the Peterson et al
form, do/ds ~ :(1-:)2/[(1- :)2+cz]2, for e = 0.15. We note that
instead of the scaling variable z or .., some experiments prefer
to define a scaling variable z as z = (£ + Py )bad. /(£ + P)quarks
correcting for gluon radiation before the final fragmentation.
With this definition at /s = 30 GeV, (zo) = 0.67 £ 0.03
(zg) = 0.83 £ 0.03, corresponding to ¢¢c = 0.06:0:33 and

€¢g = 0.006 + 0.002. The corresponding Peterson shapes are
included here. References: D. Bortoletto et al, Phys. Rev. D37,
1719 (1988); J. Chrin, Z. Phys. C36, 163 (1987); and C. Peterson
et oL, Phys. Rev. D27, 105 (1983).
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Table 1: The expected aumber of B mesons per l01-Z° are calculated with the theoritical values of the B
branching [ractions. No acceptance or efficicncics are included. For D mesons and light mesons the PDG

for Br(D, — ¢x) where 4% is used

values for the branching fractions, exce
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