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Figure 2.3 Leading O(a?) and O(«a?) diagrams contributing to heavy quark production in hadron-
hadron collisions.
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Figure 2.4  Perturbative estimates of heavy quark fraction in a gluon jet in pp/pp as a function of
the parton-parton c.m.s. energy @ compared with the UA1 data [2]. Theoretical curves
are from Miiller and Nason in ref. {37].
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Figure 2.5  Luminosity functions for initial parton combinations ¥g and ¥¢ in ep collisions at V=
314 GeV. M denotes the subenergy of the parton collisions. (From ref. {29]).
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Figure 2.6 Luminosity functions for gg, g9, ¢¢. §9 and g¢f parton collisions in electron proton
scattering at HERA energy, /5 = 314G eV (From ref. {29]).
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Figure 2.7  Total cross sections for bottom quark production ia ep collisions. The contributions of
the five production mechanisins {2.46) are separalely indicated. (From ref. [29]}.
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Figure 2.13

Laboratory angle of the scattered lepton. Curves as in Fig. 2.12. (From ref. [18}).

&, bb and tf, and

@? dependence of the cross-sections for neutral current production of ¢

181,

t

charged current production of {b. (From ref.
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Figure 2.16 Transverse momentum distributions in the HERA laboratory frame for the heavy quark
before (dashed) and after parton shower gluon emission {dotted), and for the corre-
sponding hadrons after the LUND string fragmentation (full). (From ref. [18]).
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Figure 4.4  Energy and polar angle distributions for

produced in the NC process ep — eccX

HERA energy /s = 314 GeV .
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100 mrad are represented by the shaded areas. (From ref. [60])
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Figure 4.12 Transverse momentum distributions of J/¥ produred via the subprocess {4.2) (s-olid
line) and via hottom production and decay into J/% {4.3) (dashed line) in ep collisions

at HERA energy /3 = 314 GeV. {From ref, [16])
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Figure 4.13 Rapidity distributions of J/¥ produced via the subprocess (4-2} (solid line} and via
bottom production and decay into J/¥ (dashed lne) in cp collisions at HERA energy
V5 = 314GeV. (From ref. [16])
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Figure 4.14
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Figure 4.17 The transverse momentum distributions for dipion pairs produced in the process ep —
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Figure 4.18

104 T L L T T+ <7 v 1T ¥ 77
5.1 GeV < m(n*n™) < 5.4 GeV ]
3 - - _
10 d cc + bb ]
o ¥ ]
R X ]
0 - ]
& o ]
- i :
\ -

o

© 10° i
i B-na*tn~ events p
10-1 4

10-2 P T IV VU S TR U VOO ST S S S SR SN SH SR AT U IS 10 S SR U
0.0 0.2 0.4 0.6 0.8 1.0

z (n*n7)

The scaled energy distribution in z(x* 77 ) =

ﬂ;“—_—) for dipion pairs produced in the
et

process ep — QOX, Q=c,b and for B — n*x~. (From ref. [60]).



s

0 02 04 05 0810

05 , 10
(a) (90% C.L. Limits ) {08

04 lg

| MARKI
0.3r d04

Xd | cLeo g

N o
B - 02
i - .
RN W \

0 \ 0
0 o1 02 03 04 05
Xs
(b)

05

(b) (90%C.L. Limits)
0é4r +Standard Model

13b MARKT
Xd

97k CLED
01TE;T\\\““\\\

ARGUS

U 1
01 0.2 03 0.4 05
Xs

H

Figure 4.19 a) Allowed region in the x,, x4 plane (dots) obtained from the 90%C.L. limits given in
Eqgs. (4.35), (4.40) and (4.41). The limits on y from MARK Il and UA1 have been
converted into yq and y, by assuming P; = 0.375 and P, = 0.15 b} The experimentally
allowed region (shaded area) in the x4, \', plane from Fig. 4.19 a) and the CKM model
constraint 4.25 and 4.44. (From ref. [22])



Z

DU 75 EAuiinisiisssinsinsisessineeseinssseeise \\\{\\\}\\\\\v—

/
Unitarity

']

0.020

Vgl

o
2

O T T T T R TR

1

r

m t <180 GeY—
(Ap)

A A R A R T T T TR T T TR ORI

M~J
o)
()
o
o
o
L
ey
~J
O
=
(-
—
-
(]
o8]
O

Figure 41.20 Upper bound on the matrix element |Viy| from unitarity and B < 0.08, and the lower
bounds from x4 > 0.44 and m, < 180GeV for the three values of the coupling constants
i) Bafg, = (0.1GeV)?, ii) Bafg, = (0.15GeV)? and iii) Bdffgd = (0.20GeV})?. (From
ref. {22])



Trirry T d-m-n- L T _-«“ T T __._. T T T _--_ W .._ T
w el
o o w -
L H " I i 1
x x X T
o e e ) d
i o o I
c < TS da H
e - -— \\\ H
- Fud — — E
| — - 0
Qo i)
— e £L
- + W
2 0 0
| e w o
\.«..
-..n-t....-u-..vunnnnﬂu.h.s-...c..u..nunun.‘..unnu..nuuuh.q\b \\\\\
AP T ETEEE W PR ORI W
O . o — ow ow
o ] — o [l oo
o — o O o (|
- - . . Ow o
- o [ww] o — —_—

21 (31)+7]

10.0

t/T

The function | f1.(2) |* as defined in (4.57), for z = 05,5, 0.

Figure 4.21

line

THT T Ty T

i

o

n
x

full

x=5.0

dotted line

o

—

2]
X

doshed line

T

T T

T T T

10.000

1.000

0.010

o
o
—

t/T

Figure .22 The function | f_{t){* as defined in (4.58), for z = 0.5,5,10.



178,%¢ 99,00
l?ognn _} !?bgau
B B
1000.0 WD Gel < £ < B0 Cef } 1000.0 B0 Get < [ 1
e 100 Q0 e 300,00 3
2 i
- ST o000 1
E ~
.o 1000 - 1-000 1
000 0100 ;
o.010 0650 [ 1
o e o o 1:7 .8 2:0 2.4 o vt 6.0 o o e 1.8 2.0 2.4
| leal [ leal
"Ry - 1%
Tod™ 1 heg* 1
M B I
10000 0 Get < ‘ 0 Ge¥ 1 0000 30 Gel < [ < D feV 1
———100.00 1 1
Rl
=
__;m 000 1 !
i 7 ] 1
¢. 100 } 3
o.t10 1 1
0. 001 ~L
0.0 2.0 2.n v
:?s’uo el
e 1 g ,
M1 B 1
10008 10 Ge¥ < I « 15 ¥ 1 1009.0 15 Ge¥ < T ¢ 2 Ce¥ 1
—. 100,80 1 e 100.00 -
= : ___B_
B.jo.000 1 B.ro.om 1
3 [ 1 E 1.000 1
0.100 1 o.100 !
0.010 + 0.000 1
0.90) L - . 0.001 " . i .
0.0 ' v.e 1.2 18 .0 7.n 0.0 0.4 ' 12 1% 2.0 2.4
[ feal [ leal

Distribution in decay length, do/di, for the right sign meson” B} — Bj with z4 = 0.5
in the process ep — ebbX — ByX at HERA energy /s = 314GeV. The distribution is
obtained by fixing the flavour of the other b quark. Decay lengths in the indicated Ep
bins are plotted separately. (From ref. {60])

Figure 4.23



tof@ip/a)

tofd(p/a)

2

¢.010

0.001

0.0q01

0. 001

'BE 7

r MG <E<s0lel
1

;

3

1

0.0 o.N ﬂ:' l:? ). 8 ?:ﬂ 2N

{ leol
'RE ’
A<l

M
10 Ge¥ < £ <13 GeY

1.2

{ leal

0.010

9.001

I 1
W Ge'f < [ ¥
1
]
1
1
1
0.0 ﬁJ.I 0.8 l?? 1.8 2:0 2N
b leal
r 'BE ‘
30 Ge¥ < £ < 0 fe¥ 1
\ 1
3
1
1
1
[H-] ﬂ:U U:l It? 1.8 !:0 2.
1 el
1
B f
19 Gt < £ < 20 Ge¥ 1
1
1
1
1
] 1
0.0 Dj‘ ﬂi' lt? 1.8 2.‘0 2.8
| leal

Figure 4.24 Same as Fig. 4.23 but for the "wrong sign meson” BY — Bj with x4 = 0.5.



0.100

k 1!
36 Ge¥ < [ < 4O Ge

C.0d1 = -

a.010

k f
20 GeV < £ < 30 beY

C.o0}

1?8500

2.4

"Eeg
1000.0

—— 00,00}

-
L=

T——
B0 |

=
—

-
- 1. 000

0.190

c.mc

E I’
$0 Ge¥ < £ <19 Te¥

0,002 L = -
4.0 [ ] o.e 1.2

| feal

128.300
e

1006.0

0.910

0.004

0.0i0

0.09)

0. 100
o.ne

0.901

I 1
[

[ B0 Gt < [ ]

1

1

I 1

[ 1

0.0 0:0 ﬂ:! !:? 1.5 ?:0 2.4

{ e
ko1 ’
30 Ge¥ < [ < 80 fe¥

k1
18 Ge¥ < £ < 15 [e¥

[ deal

1.6 2.0

Figure 4.25 Distribution in decay length, do /dl.for the "right sign meson” BY — B? with z, = 5.0

in the process ep — ebbX — B,X.



.90

. 001

g0
kla
1000. 6

e 10000

B 10.000

dofdl{

= 1.000

Q.00)

Like sipn inclusive
10 Ge¥ < £ < £0 LeY

]
0.0 o.N :l l:? 1.8 _?:_0 2
| feal
[ a ey 1
like sign inclusive
20 Get <€ < 30 eV 1

|
]
1
?:B 2.
like sign inclusive }
10 Ge¥ < £ < 15 et 1
I E
1 1
]
1
G.0 0.‘0 by l:? 1.6 ?:0 FAL)
| oot

'3
. lite sip iehsive
1000.0 60 Ger < f 1
100,00 1
g
Boeoee | 1
3
_: 1. 000 1
0.100 1
v.010 ]
0.90) - . . - .
0.0 0% 0.8 1.2 1.8 2.0 2.4
{ ol
195,00
b . 1
Like sign inclisie
1080.0 30 Ge¥ < [ < N0 Ced 1
]
1

]
EX
lrgsﬂﬂ
el e 1
like sign inclsive
1000.0 15 Ga¥ < £ < 20 fe¥ 1

300,00 +

n

B.10.000 1

=

—_—

- 1.000 1
9.100 k
a.010 4
o-00 2 . 20 2.

b leal

Figure 4.26 Same as Fig. 4.25 but for the "wrong sign meson” BY — BY with », = 5.0.



R {D .
ol - 1
1000.0 30 Ge¥ < [ <40 Ge¥ 1
00,00
=2
B10.000
=
- 100
0.100
0.810
S o o o e 1. 2.0 2.
[ leat
88
B8
k { ]
Mook <E<lel
100,00 1
i
o000 1
=
< 1.000 1
0.100 1
Q.0 1
o-00 5 2I.o N
193,00 .
el . 1
100. 0 10 Ge¥ < E < §5 Ge¥ 1
. 100.00 1
=]
B 0000 1
E 1.000 1
0.100 1
o.0b r 3
e-o01 Py e N 2o 2.4
b leat

Figure 4.27

Same as Fig. 4.25 for B? — B? but with z, = 10.0.
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