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Figure 2.3 Leading O(a?) and O(a3) 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 Q compared with the UA1 data [2]. Theoretical curves
are from Miiller and Nason in ref. {37].
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Figure 26  Luminosity functions for initial parton combinations 7g and vq in ep collisions al /5 =
314 GeV. M denotes the subenergy of the parton collisions. (From ref. [29]). -
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Figure 2.6 Luminosity functions for gg. gg, ¢g, §¢ and ¢g parton collisions in electron proton
scattering al HERA energy, /s = 314GV (From ref. {29]).

IO5 T 1 t T T I ¥

I T T T
Mp=5.27 GeV,
electron proton scattering

T TTTIT
L F 11688

T

104

T IIIH]

o {pbarn)

o
Gl

l'lll]'l:l

ioa t i 1 1 | 1 1 I L ] 1
0 500 1000

V5 (GeV)

Figure 2.7  Total cross sections for bottom gquark production in ep collisions. The contributions of
the five production mechanisins {2.46} are separalely indicated. (From ref. [29}).
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Figure 2.8  Rapidity distributions for bottom pair production in ep collisions at HERA energy.
The contributions of the five production mechanisms in (2.46) are separately indicated.
(From ref. [29]).
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Figure 2.0 Transverse momentum distribution of the botiom gquark produced in rp collistons at
NERA energy. The contributions of the five production mechanisms (2.46) are sepa-
rately indicated. {From ref. {29]).
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Figure 2.12

Figure 2.13

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

, bb and i, and

c

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

charged current production of {b. {From ref. {18i).
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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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do / do [pb/deg)
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Figure 4.4

HERA energy /s = 314 GeV .
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beam pipe cut of 100 mrad are represented by the shaded areas. (From ref. [60])

Energy and polar angle distributions for D and F mesons, decay kaons and leptons,
produced in the NC process ep — eccX and subseguent charm decays calculated at
The energy distributions resulting after imposing a
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do / & [pb/Ce¥]

do / & [pb/Ca¥]
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Energy and polar angle distributions for B mesons, decay kaons and leptons, produced in

the NC process ep — ebbX and subsequent bottom decays calculated at HERA energy
V3 = 314 GeV . The energy distributions resulting after imposing a beam pipe cut of
100 mrad are represented by the shaded areas. (From ref. [60])
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Figure 4.8  Integrated cross section o{Eac > Egel) for the process ep - (e, v )JI*X as a function of

a cut on the energy accompanying the hardest lepton in a cone defined by AR < 0.7.
Shown are the two cases where the hardest leplon is required to have a minimmum p; of

at least 2 and 4 GeV. The beam pipe cut is 100 mrad.
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Figure 4.12 Transverse momentutn distributions of J/¥ produced via the subprocess (4.2} (solid
line) and via bottom production and decay into J/¥ {4.3) (dashed line) in ep collisions
at HERA energy +/s = 314 GV, {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 line) in ¢p collisions at HERA energy
V' = 314GeV. (From ref. [16])
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Figure 4.17 The transverse momentum distributions for dipion pairs produced in the process ep —
QOX, Q=c,h and for B —» z* 7. (From ref. [60}).
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Figure 4.18 The scaled energy distribution in z(x*#7) = g—(;—?}%_—) for dipion pairs produced in the

process ep — QOX, Q=c,b and for B — n+x~. (From ref. [60]).
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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 heen
converted into yg and y, by assuming Py = 0.375 and Py = 0.15 b) The experimentally
allowed region (shaded area) in the x4, xs plane from Fig. 4.19 a) and the CKM model
constraint 4.25 and 4.44. (From ref. [22])



A

0.025

Haiiiasinnnnnsinrssinaeinnenrin s \\\{\\\}\\\\\r-

4

e
Unitarity

A

0.020

Vgl

o
=

= N A I e e ek

}

m t <180 GeY—
(Ap)

A A R T T T T TR

M~J
on
L)
oo
o
=)
O
—_—
~J
-
_‘,\-\
(-
—_
()
L)
)
L

Figure 4.20 Upper bound on the matrix element |V4| from unitarity and B < 0.08, and the lower
bounds from z4 > 0.44 and m; < 180GeV for the three values of the coupling constants
i) Bafg, = (0.1GeV)?, ii) Bafg, = (0.15GeV)? and iii) Bafh, = (0.20GeV )2, (From
ref. {22])



T T T ) LEARAE BN B ) LA

T TR
w e
o o v i
" TR i
X x X - i
F - . ;:r.-,. .
i o o P
c = ST )
o - - fo
- c — ——t
—— oll
. © el n..--....-n..-u....... ]
@ o IR
— P Y s .
L — -+ W o ’
2 o] %) /
L © o Loned
-...-\n...n-u..-unnl.-u-..w.u--cru..vuu.cn.-..'nu.u..nuu..h.q\.?qn||i
AP PP WP FUUIPEPIIN PO
O o L} — ow ow
o ] — o - oo
o — o o Lo Ry | .|
- . . . ow ouw
— o [w] o — —

21 (3471

6.0

0.0

t/T

The function | fi(t) |* as defined in (4.57), for z =055, 0.

Figure 4.21

[w=]
Trrr T Iu.q1-d<-4 1 Linin § T __-q.d- T O-
i) (o} . —
- . . [am ]
o |10
n 1| i
x X x
= LM o
c [=
© = -
3 n - —
- ‘o O
] L]
— - £
— -+t 0
2 o] =]
| ™ D0
-
l-
-
idd L
o o
Q o
o )
o —
-—

t/T

0.5,5, i0.

Figure 4.22 The function | f_{t}{% as defined in {4.58), for =



to/dip/a)l

to/dfp/o)

do/tifpfa)

178, 194,00
,?Ogoo } !?bgoo
LI VIRE
1000.0 NG Ge¥ < £ < B0 Cef } 1000.0 B0 Ge¥ < [ 1
] EIOU.OO 1
19. 600 o000 1
=
I .000 o 1000 1
0.)ap 0.100 1
0.019 9.010 [ 1
0. DY A L D.001 = = - -
0.0 G. ¥ o.4 1.7 1.8 .0 . ..o o.N 0.4 b2 1.8 2.0 2.4
| lal [ leal
i?g’ﬂﬂ - ]niw
Tof® 1 g% 1
LI B 1
1906.0 0 Ge¥ < [ ¢ 30 Le¥ 1 1000.6 0 Gel < £ < V] Ge¥ !
100.00 ] 1
10, 90 ] !
1000 ] ]
¢. 100 ] }
0.0 1 ]
0.00) L.
0.0 2.0 P .y
78y%0 e
"Pad® 1 Kt 1
B "RE
1000, 8 10 Ge¥ < I €15 ¥ 1 1009.0 15 Bef < [ < 20 Lot 1
100,00 1 E:w.w f
16. 600 1 B.r0.000 1
[N 1 E 1.000 ]
0.100 1 ®.100 1
0.010 1 o.010 -1
0.00 " 0.001 . . . .
0.0 o [ N ] .2 1.6 2.0 2N 0.0 0.x o.e [ 1.6 ¢ 2N
[ leol [ leal
Figure 4.23 Distribution in decay length, do/dl, for the "right sign meson” BY — BY with 24 = 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 Eg
bins are plotted separately. (From ref. {60])



¢.010

0.001

0.0q1

g.100

0. 001

1 ’
r N0 GeV < £ < 60 bef 1
1
]
3
1
0.0 o.N [ 1.2 ).8 ?:0 2.
{ fead
'BE ’
! 20 GeY < [ < 30 fe¥ ]
1
1
1
1
1
2:0 AL
(o
1
I
10 G < £ <15 fe¥ 1
I 1
I 1
3
1
2.0 0.9 Q.0 1.2 1.8 ?:0 2.
{ e

dofafpfa)

§.003

1.000

0.010

¢.00)

M |
§0 et < I ‘
3
1
3
3
1
9.0 o_-li p.8 l?? 1.8 2:0 N
b leal
r Mt ‘
Woet LWl
[ 3
R
i
f 1
1
[ "] 0:' Il:! I:? 1.6 !:0 2.9
{ ical
1
I
Boel <E<Biel ]
1
1
1
1
3 1
0.0 Dj‘ :. lt’ 1.8 2.‘0 2.8
| feal

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



7 ;
k1
1000.0 0 Ge¥ < [ < 40 e¥ 4
. 1080.00
Nl
o000
=
- 00
0100 |
0.030
£.0a1 2 N
0.0 c.¢ o.p 1.2 1.8 2.0 2.%
1 feal
193,00
19,990 5
k!
0o, | 20 GeV < [ < 30 Le¥ 1
. 100.00
= i
B 10000 ]
d
- 1.000 1
0.100 1
a.1b E
0.00} .
2.0 2.
198,00
X 1
kI
Jo00.0 WG <EclStel |

e }00.00 |

fa

Eaoomo |
=

—
[
- 1. 000
0.190 1
c.mec | 1
.00 a = - k-
.0 0. o 1.2 1.6 2.0 .4

| (cal

128.100
Lt
1000.0

—— 1 00. 00

—
Eo.o00
=

—_—

-
= .o

0.810

0. 004

0.0i0

0.00)

16.000

dofd(p/a)

0.100

o.ne

i 1
B 1

[ B0 Gef < [ 1

1

1

r 1

4 1

0.0 U:ll II:! 1:? 1.5 2:0 2.

tlend
ko1 ’
30 Ge¥ < [ < A0 [e¥

B
18 Gef < € < 15 [eY

[ dewl

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

in the process ep — ebbX — B, X.
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Figure 4.27 Same as Fig. 4.25 for B? — BY but with z, = 10.0.
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Figure 4.29 Distribution in decay length %}5 for the process ep — ebbX — B7 X at HERA energy

V5 = 314 GeV, for the various indicated bins in Ep, . (From ref. [60])
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Figure 4.30

T

Distribution in decay length ‘é—l

for the process ep — ebbX — BX for the "right sign

ineson” after substracting an exponential background at HERA energy Vs = 314 GeV

and assuming ¢, = 5. The oscillation pattern in B, — B, is clearly visible. {From ref.

601)
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Same as Fig. 4.30 but with », = 10,
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Same as Fig. 4.30 but after folding with a Gaussian vertex detector resolution of width

oy = 100 gm and beam acceptance cut of 100 mrad at =, = 10. (From ref. {60]).
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