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Who am | ?

DELPHI (LEP) on WW physics (as PhD student)

= measuring the W boson mass
* phenomenological effects (soft-QCD)
* tuning fragmentation parameters (hard versus soft QCD)

CMS (LHC) on the building of the Tracker (as post-doc)

* constructing and testing the silicon modules of the Tracker

CMS (LHC) on top quark physics (as professor)

" prepare analyses for top quark measurements at the LHC

= jet reconstruction and calibration, b-tagging methods

= currently the convenor of this effort in the CMS experiment
for the future interest in experiments at the energy
frontier (measurements and searches) and the link
between cosmology/astro-particle physics and collision
physics
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Figure 3.1: A conceptual diagram of the SLD Compton Polarimeter. The laser beam, consisting
of 532 nm wavelength 8 ns pulses produced at 17 Hz and a peak power of typically 25 MW, were
circularly polarised and transported into collision with the electron beam at a crossing angle of
10 mrad approximately 30 meters from the IP. Following the laser/electron-beam collision, the
electrons and Compton-scattered photons, which are strongly boosted along the electron beam
direction, continue downstream until analysing bend magnets deflect the Compton-scattered
electrons into a transversely-segmented Cherenkov detector. The photons continue undeflected
and are detected by a gamma counter (PGC) and a calorimeter (QFC) which are used to
cross-check the polarimeter calibration.



Cross-section (pb)

HaDrowiC,  CROSS SECTionN VERSUS \f?

{ LEP : AAEH — 2e00 -j?.—: Wy 3 Gel/ —> AFM -

SLC : A88H —> 49X — adse 2°
(with Ean.a."'}wi«ind Po&\m‘zakm)

OPTI ENER. oW TO STLD
e Oc -j?(;eﬁmocgs es /

t

VERY HiGH CrROSS SecTion

-scm [ 4 - LOYS OF 2 Bosans
10 i | [‘T'I'{
104F e
e ¢ —hadrons
F \ ), FALL-eFF DUE
[\ ™ ¥ excanyE
103 E>V?‘L\<’ "
: '*‘ 1 STAVDMRD THOBEL
10 : E-:\}:’}TEH }J[i‘p e Gy ” SRS |
PETRE J i —— T
TRISTAN
- KR SLC
10 E_ | | | | PII | | LII;‘:P I:l[ 1
160 180 200 220

0 20 40 60 80 100 120 140

/s (4ev)



EXAMPLE OF THE ACHIEVEMENTS
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Figure 1.15: The neutrino scattering and e*e” annihilation data available in 1987 constrained
the values of gv; and gae to lie within broad bands, whose intersections helped establish the
validity of the SM and were consistent with the hypothesis of lepton universality. The inset
shows the results of the LEP/SLD measurements at a scale expanded by a factor of 65 (see
Figure 7.3). The flavour-specific measurements demonstrate the universal nature of the lepton
couplings unambiguously on a scale of approximately (.001.
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LEP RESULTS IN THE LEPToN SECTOR

ALEPH m—— 91.1893=0.0031
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44 415 416, 417
Thualnb]
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0015  0.02  0.025
Al

ALEPH S 2.4959+0.0043

DELPHI —5— 2.4876+0.0041
L3 —=— 2.5025+0.0041
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LEP . 2.49520.0023
7 common: 0.0012
+*/DoF = 7.3/3
248 249 25 281
T, [GeV]
ALEPH —Sm 20,7290.039
DELPHI—S—— 20.730=0.060
L3 e 20.809:0.060
OPAL ———  20.822+0.044
LEP - 20.767+0,025
] common: 0.007
1 /DoF = 3.5/3
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R

Figure 2.9: Measurements of mg, [z,
of 4. BY and Ajy. The averages indicated
were obtained using the common errors
and combination method discussed in
the text. The values of x* per degree of
freedom were calculated considering error
correlations between measurements of the
same parameter, but not errar correlations
between different parameters.



00D COMPARISEN BETWEEN
JEPTOoN  FLAVeURS
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Figure 2.11: Contour lines (68 % CL) in the RY- Ay plane for e*e~, y*u~ and 77~ final states
and for all leptons combined. For better comparison the results for the v lepton are corrected
to correspond to the massless case. The SM prediction for my = 91.1875 GeV, m, = 178.0 GeV,
my = 300 GeV, and ag(m3) = 0.118 is also shown as the intersection of the lines with arrows,
which correspond to the variation of the SM prediction when m,, my and as(mj) are varied
in the intervals m, = 178.0 = 4.3 GeV, my = 300715 GeV, and ag(m2) = 0.118 £ 0.003,
respectively. The arrow showing the small dependence on the hadronic vacuum polarisation
Aaf?) (m2) = 0.02758 + 0.00035 is displaced for clarity. The arrows point in the direction of
increasing values of these parameters.
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Heaw ¥FLavour PaeTiL WIDTH
C ;

ALEPH mult . 0.2158 + 0.0009 + 0.0009
1992-95
DELPHI mult —_— 0.21643 = 0.00067 = 0.00056
199295
L3 mult ———A—————0.2166 £ 0.0013 * 0.0025
1994-95
OPAL mult —""—‘*“— 0.2176 = 0.0011 = 0.0012
1992-95 -
SLD vtx mass . . 0.21576 = 0.00094 = 0.00076
1993-98
LEP+SLD 4‘1‘?‘* 0.21629 = 0.00066
o214 'u.zlla' 'ﬁ.zliu
R,
ALEPH —+— 0.1685 = 0.0062 = 0.0080
I.w“lﬂ 1”2_95 PP
ALEPH —— 0.1682 = 0.0082 = 0.0082
D-mescn [981.95

e & 0.161 £ 0.010 = 0.009
D-meson 1991-95 e
_L.._-*‘___

OPAL 0.177 = 0.010 + 0.012
D‘Hﬂﬂ.ﬂ 199!]-95 ...... 1. ................
SLD ~{= 0.1741 = 0.0031 = 0.0020
mass+Hlifetime 1993-98 %""
ALEPH —— 0.1735 £ 0.0051 = 0.0110
chisrm e M L
DELPHI — 0.1693 = 0.0050 = 0.0092
charm count, 1991-95 AL
OPAL * — 0.164 + 0.012 + 0.016
s S
LEP+SLD s 0.1721 = 0.0030
016 018
R

Figure 5.13: R) and R measurements used in the heavy flavour combination, corrected for
their dependence on parameters evaluated in the multi-parameter fit described in the text.
The dotted lines indicate the size of the systematic error.
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VeR Y FLRVOUR  ASUMMETRIES

ALEPH —p—' 0.1003 + 0.0038 = 0.0017
leptuns 1991-95
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|
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0.08 009 01
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D 199295
OPAL 0.0761 + 0.0109 = 0.0057
D 1991-95
LEP 0.0707 = 0.0035
T0.06 008 0.1
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FB

Figure 5.14: A%’é’ and Apg measurements used in the heavy flavour combination, corrected for
their dependence on parameters evaluated in the multi-parameter fit described in the text. The
A?;EE' measurements with D-mesons do not contribute significantly to the average and are not
shown in the plots. The experimental results are derived from the ones shown in Tables C.3
to C.8 combining the different centre of mass ditfrgies. The dotted lines indicate the size of the
systematic error.
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Figure 5.16: Energy dependence of A}y and Afy,. The solid line represents the SM prediction
for m; = 178 GeV, my = 300 GeV, the upper (lower) dashed line is the prediction for my =
100 (1000) GeV.
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SLD =0 0.917 = 0.018 = 0.017

vtx charge + Kaon
SLD —Qa 0.907 = 0.020 = 0.024

jet charge
SLD——————————0——0.855 : 0.088 +0.102

Kaon 94-95
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Figure 5.15: A, and A, measurements used in the heavy flavour combination, corrected for
their dependence on parameters evaluated in the multi-parameter fit described in the text. The
dotted lines indicate the size of the systematic error,
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Measurement Fit |OMeas_QM|/gMmeas

: E.- 2 & B
o> (m,)  0.02758 + 5 0.02768 m
[m, [GeV] 91.1875+0.0021 91.1875
[,[GeV]l  2.4952+0.0028 24957 m
Opeq [ND]  41.540+0.087  41.477
"l R 20.767 £ 0.025  20.744
" 0.01714 £0.00095 0.01645 mmm
A(P.) 0.1465+0.0032  0.1481 jm
</ R, 0.21629 + 0.00066 0.21586
3 R, 0.1721£0.0030  0.1722 l
AL’ 0.0992 +0.0016  0.1038
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A(SLD) 0.1513+0.0021  0.1481 ——
sin“07(Q,) 0.2324+0.0012  0.2314 |
“n,, [GeV] 80.398+0.025  80.374 mummm
r, [GeV] ~ 2.140 +0.060 2.091 M—
m, [GeV] 170.9 + 1.8 171.3
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