Indian Participation in
e"e” Experiments

[1 Participation in the L3 Collaboration Experiment

[] Participation in the Belle Collaboration Experiment
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rarticipation in tne Lo Lollaboration LXperiment
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rarticipation 1n the Lo Lollaboration LXPEeriment
4 HCAL modules (HC2+HC3)x2 Made by TIFR, Group

Each Layer is Proportional Chamber(sensor) + Depleted
Uranium (absorber) Sandwich

Each Chamber is 19-25 wire sensor packed in one sub-
module. 1100 Such Chambers made.

Parts for Forward-Backward Muon Chambers

3000 HV & Readout Cards and
7500 Wire Crimping Support Blocks

Contributions in Data taking, Data filtering, Core Software
Tools, Physics Analysis

[1 Z-Lineshape and EW Parameters: My, 'z, N, ...

0 Z — bb tagging, b-asymmetry, Ry, B%< B0

[] QCD studies, a, from eventshape, Colour reconnection
[1 Higgs Search

[1 SUSY Searches

[0 WW and ZZ production Studies, W-mass and Width
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lagging D-Tlavour events and fip measurement

[] Secondary Vertexing did not exist

[] Tagging b-falvour events using only Calorimetry a challenge

[] Never done before

the sensitivity and minimize the systematics

[] Design a transparent NEURAL NETWORK and prove the concept for

physics analysis

Design sophisticated physics variables that maximize
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Ity using bouble Lag

Tag each hemisphere using High P; leptons and secondary vertexing
Minimize MC dependence in R, as well as B semileptonic Br using
single tagged and double tagged events
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Br (b — /v X) = (10.16 - 0.13 + 0.30)%

Resolved controversy on Br ratio measured at T(4.5) and at LEP
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D DY MIXINE and D-ASymmetry

ete™ = Z — bb

dCCéZHb o 3(1 + cos? ) + A% cos by

A a measure of vector coupling and thus sin® 6,

Mixing/Oscillation dilutes asymmetry
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D DY MIXINE and D-ASymmetry
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nearcnl 1or b, — 7y7y and by — 7YY
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Br(BY — vv) < 3.9 x 107° at 90% CL.
Br(B? — vy) < 1.48 x 10~* at 90% CL.

Triggered a large number of theoretical papers on the subject
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4/, production at L2

NCO02 diagrams

+ — 77 a low cross-section

e~

e
process

Difficult in the presence of huge
backgrounds from QCD and WW

Need sophisticated physics vari-
ables to disentangle signal from
background

Important to test SM couplings and
beyond such as Extra-Dimensions

Irreducible background to Higgs

search like ZH when one 7 decays
to bb
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oearcll 10r Low ocale ravity

In Particle Interactions Gravitational Effects Relevant at Planck Mass

Mass Scale could be lowered to ElectroWeak Scale

Provided Gravity remains restricted to Extra Dimensions

2 +2
Mp, ~ R"Mg™*,
Mg is effective Planck Mass Scale or String Scale

Graviton - Extra
Dimension

77, cross-sections and Angular distributions altered due additional
coupling and interference with SM couplings
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For Mg ~ 0.7 T'eV only n > 3 relevant
Else Mg should be much higher than ElectroWeak Scale
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VCalCll FOL Olvl IIZES

Combine several discriminating variables to construct
Single Likelihood Discriminant
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Mg > 112 GeV at 95% CL.

My > 114 GeV at 95% CL For Entire LEP
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rFarticipation m b L Uollaboration LXperiment

EZ ?

Aomori, Japan Novosibirsk, Russia Chiba, Japan
Chuo, Japan
Gyeongsang, Korea Hiroshima, Japan
IHEP, China ITEP, Russia Kanagawa, Japan
KEK, Japan Seoul, Korea
Kyoto, Japan Kyungpook, Korea

Melbourne, Australia Nagoya, Japan
Nara, Japan Chungli, Taiwan Kaohsiung, Taiwan
Miao Li, Taiwan  Taipei Taiwan Niigata, Japan
Osaka, Japan Osaka City, Japan Panjab, India
Peking, China Saga, Japan
Hefei, China Seoul, Korea Sungkyunkwan, Korea
Sydney, Australia Tata, India Toho, Japan
Tohoku, Japan Tohoku Gakuin, Japan Tokyo, Japan
TIT, Japan TUAT, Japan Toyama, Japan
Tsukuba, Japan Utkal, India
Yokkaichi, Japan Yonsei Japan

Utkal University, Bhubaneswar
S.Jena, M.Satpathy

Panjab University, Chandigarh
S.Kumar, J.B.Singh, N.Soni

Tata Institute, Mumbai
T.Aziz, S.Banerjee, G.Gokharoo, A.Gurtu, G.Majumdar, K.Mazumdar,
K.Sudhakar
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DCECIIC al INLLIND
[08GeV (e7) x 3.5 GeV (et)

[1 Crossing angle = + 11 mrad
[] Lorentz boost, v = 0.425 =

Ee_ _Ee+

VAE _E |

[0 Luminosity L = 10%*ecm™2s7!

O [ Ldt =158 (b7, i
On-Resonance 140 b=, 152 x 10° BB Pairs

,Csl -
EFC
17°

3.5 GeV

[J SVD : 3 DSSD lyr o ~ 55um

0 CDC : 50 layers 0,/p ~ 0.35%, 0x(dE/dx) ~ 7%
0 ACC: (n=1.01-1.03) K/m ~ 3.5 GeV

[0 TOF : 0 ~ 95 ps

O Csl: 16Xy, og/Ey ~ 1.9%

0 KLM : RPC+Fe 14/15 lyr  p and K7, detection
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raltlClpatloll 111 BellC LXPCELITICIL

[ Contributions to Detector Monitoring and
Calibration, Data Taking, Reconstruction Al-
corithms and Physics Analysis

[1 Calibration of ECL Crystals using beam test data and
test of non-linearity along the crystal length

[1 Calibration of low energy photon using D* events

[1 Maintenance of KLM detector and efficiency calculation
for RPC chambers using MUON tracks

[1 Algorithms for the reconstruction of missing momen-
tum (neutrino)

[1 Uncertainty on track finding efliciency

[1 Use Radiative Mupair events to calibrate high energy
photons (2-3 GeV)

[1 Using informations of TOF and ACC to improve energy
resolution of ECL

1 Plan to Participate in Belle Detector Upgrade
High Luminosity Option, Facilities for Silicon
Strip Detector Activity being setup
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beyona Cabibbo's 4 (Quarks and one angle
Mixing in 6 Quarks ( Kobayashi and Maskawa 1973) far reaching

d/ ‘/ud V;J,s MLb d
s 1= Va Vs Vi S
v Vie Vis Vi b

4 Fundamental Parameters to be determined by experiment
Simple parametrization by Wolfenstein in A, A, p, n
1—\2/2 A AN (p —inm)
AN (1 —p—in) —AN 1
For CP Violation n # 0

Unitarity (> V;;.V.; = 9d,) implies two relevant triangles for CP
violating B decays. The most accessible one involves V,; and Vyy

VudViy + VeaVy + VigViy = 0

B - 1Ot pTI
b @ / B.py/B- Ky
\\ B-B mixing
VuqulZ %tdvt;

|Vcd cbl |Vchch|
0, )N\ 7\ (1, 0)
B - DCPK - J/‘IJ(X ) K
B - DY (p) B - @) )Ks
B - 1u/Km B~ (D D"
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rnow vo vi€asulc LUl VvV1014atlOIll!

alectron (A4S \\
(BGaV) : K

e e — = Vi

¢ Both BY or B_g can lead to same CP eigen states, f., (=n 7~

J/YK?) _
¢ Tagged by e, u*, KT as B Tagged by e™, pu~, K~ as B)

, OT

¢ CP-dependent Oscillation in decay time

P(BS(t) = f.p) o< e T(1 4 7o sin(Am.t))
P(BY(t) = fup) o< e7/7(1 — Aoy sin(Am.t))

¢ Observe asymmetry amplitude as a function of time

N(BY(t) = for) = N(BY(E) > fir)

N(By(t) = fop) + N(By(t) = fop)

At) = = Yep Sin(Am.t)
¢ For CP violation to manifest v, # 0
¢ For B} = J/YK? 7., = —sin2f and for B} — 777~ 7., = sin 2a

¢ For Asymmetric B factory environment ¢ replaced by At = (¢.,—t4,,)

¢ Wrong Flavour tag and Wrong f., dilute asymmetry
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VDOsCLValloll O O —= J /WYIN {14 (V)

B(B = J/¢YX) ~ 1%,

Little known about explicit decay modes
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B(Bt — J/¢YK;(1270)) = (1.80 4 0.34 £ 0.39) x 1073
B(BY — J/yK}(1270)) = (1.30 £ 0.34 £ 0.32) x 1073
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UbbClvaltloll O O —=2 X 9N

Within factorization limit
B — x0X and B — x»X not expected

Study based on 29.4fb~! data at T(4S5) ~ 10.6 GeV
Xe1 and Yo reconstructed using J/(— £747)y

Clear Signal seen for y.o in addition to x.

2000 I | I I I |
- Xc1 Yield: 2529. + 127.
X.; Mean: 411.5 + 0.4 MeV/c?
X., Width: 10.0 £ 0.6 MeV/c?
R Xcp Yield: 611. + 76.
1500 [~ . 2 o
X, Mean: 457.2 MeV/c” (Constrained)
X Width: 11.0 MeV/c? (Constrained)
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B(B — xaX)=(3.32+£0.22) x 1073
B(B — xeX) = (1.53723) x 1073
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Louple CC r1oducCtloll
Based on 41.8 fb™! Data at Y(4S) and 4.4 fb~! below resonance

Reconstruct J/¢p — £74~, Look for the system recoiling against

S/
. o
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[1 Clear signals seen for

Jjbme I xa I[P 0(25)
O o(eTe™ — J/vpee) = 0.877045 + 0.17 pb
O o(ete” — J/yn.) x B(n. —> 4charged) = 0.0337000 4 0.009 pb

[1 These cross-sections are Order of Magnitude larger than the
current QCD estimate

[J Generating lot of theoretical activity to understand these ob-
servations including possible scenarios like Light Higgs.
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v101€ 1O COIILIC

0 B — Xe2) K(K¥)

0B —pyand B —wy

0B — D (n)mrand B — D* (n)7

0 B— Df Dy and B — D" D~

[1 A beginning of CP violation and Rare B decays

[1 Plenty of Data to be analyzed

[J Super B-Factory Option  Luminosity: 10°°/cm?/sec

[1 Many excitements ahead

Anyone who keeps the ability to see beauty newer
grows old
Franz Kafka
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