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Write-Up: ‘Beam Polarisation at a LC" ([ wyad. Afsracon b)

The "Polorisation Write-up' should be addressed to oer HEP community asd shoubd give a
comprehenaive

overview sboul theoretical, experimental and machine issues of beam polarisation wnad should sbress our
physica case for the use of polerised beams st o LC. In particubir (¢ ghosld summariss sither the

cuses bul also the techpical {ssues — like gererslion, measurement and cost — of polarised positrons and
showld list the opngoing actvities conceming beam podarisasion al & Fstre LT,

Far euch topic the contact persons of the edstorial boord are given and everybody who made » study with
r5ats (0 beam polarisation should cantast these people himself. 1t is planned 1o have & draft In the end "
¢ of June.

PLEASE LET US ENOW ARBOUT YOUR CONTRIBUTIOMS!

Anthorshi ﬂfmumldm“mmﬂmmmmywﬁhl you cun, of courss —

Bl oL W be highly apprecisted thar you &l leaat inform the contact persons about your eudy with
ey

polits, references and main resulis.

IM ORDER TO MAKE OUR WANTED LC AS EFFICIENT AS POSSIILE, FLEASE,
GIVE YOUR INPUT TO THE CONTACT PERSOMS!

Proposal:

I. Introduction:
Theory: chirslity=->helicity, definitions, convertions history

Bowm polonisstion as an analyzer for the coupling stnecture
Expected degree of polarisation at o fuiure LC

II. Phyeics with Polanssban:
Electron polasisstion anly: guite short, good summary and 1ist of referenoss

Updnte (e.g. CP-viclailon in 8w sscior, nows)
M -= Mew Physics

Contact; Herb Steiner + Tar Hirose

EBlectron+positron polarisation: Improved scourscy for effective polerisation



Taoble with background souling factorns for "W and £
{ nnd 5/B wnd Sfsgra{R})
Pew exsmples from SM, Higga......
Susy bockground studies, ..

Conimer: Friel Nawenberg + Ackim Stahl

Positron polarisaiion essential for: Update,
Susy sudies | chirsl guanium numbers of sslectrons, e.g.)
Highest precision st GigeZ
: an for few phydics searches’
Try to make all studies more homogensous

Contact: Herk Sreingr + (udi

Physics case for transverse polansution: Sensitivity to longitudinal W-bosons L
- i CP-violation phenomein

Effects in Susy and

Teat of mizing matrces usy particles

Contoct; Tae Hiroase + Tom Ricooe + Guall

I1l. Machine issues:

Hermurks abowt machine operation of polafsed sources; Loas of luominosity?
hochine time for runming-in
Reduced Inensity of positron beam?
energy spread?
Oreder of magnitude of saved ey ?

Ebectoon polariastion:  History, results, shon description of the hardware
Mew developements in gradisnt dopdng

Coninct; Trurowse Nakaushd + John Sheppard + Miike Wooads

Positrom polarisation: Description of the haedwane, possible schemes
Order of magnitwde of additional coss
Helical undulator from the very beginning
Diesign und operation characieristics of spin rotaors
Mumber of apin mtotors
PFlansfresults from Comall
Flansfresulis from Daresbury
Impact on humd and energy spread
Cost
Description of BEl16d: short description



physics potential: what doss it iesis?
for whml is il cssential?

Comtact: Klows Floettmann + Tomehiko Gmord + Raner Pitthan + John Sheppard

Tmnaverse polarizsation: shon description of hardwane
order of magndude of additional costs
which R&D nesded?
cosl al &pin rotators?

Contact: Klauy Floermmann + John Sheppard

IV, Polarisation Measurement:

History, results
Possibilities: Compion, WMosiler, Bhabha
Technical potential
Pro's and Con's
Electron+pasitron polarisation: short description of the polarimeter
Polarirmetry for transverie baem polansations
Achievable precision
Polarisption transport and depolarsation in the [P
Polanmetry up- undfor downstream T
Technbcal possibilities al the L designs
Cost
Polarirmetry needed for E166

Comntact: Peter Schueler + Mike Woands

¥ Editorial Board: 'Polarisation dream team’
Physics: Tachishige Hirose, Uriel Manenberg, Thomas Rizzo, Achim Stahl,
Herb Steiner and mysell
Machine:  Klaus Floettmann, Tsutomo Makanishi, Tsunchiko Omori,
Rainer Pitthan, John Sheppard
Polarimetry: Peter Schueler, Mike Woods
Back o the POWER homepage
Lasr update af this page: 19-March-03

by Gudi



Discriminating

graviton effects
via centre-edge asymmetry

(Lﬁ.-,hfnwus)
N. Paver
University of Trieste

Amsterdam, April 2003

e A FPlethora of New Physics

e The centre-edge asymmetry Acg

s Apphcations

(with P. Osland and A. Pankowv)
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Various New Physics possibilities

o Composite models ™M ansy
Contaer Tat.

Sourcel

e Heavy Z' exchanges

e Scalar and vector leptoguarks
s Sneutrino exchange

e Anomalous Gauge Couplings (AGC)
+ Exchange of gauge boson KK towers

e Virtual KK graviton exchange (ADD) £— Spw-2

Framework of effective Lagrangians

(expansion in s/A?)
Deviations of cross sections from SM
predictions

Study process (f = e,t)

et +e —f+ 7T



Contact interaction terminology
Helicity cross sections:

do (de:rLL + dogr , doLR
dz 4

ﬂﬂ'RL)
dz dz e dz + dz
z = Ccosf
de,, 5 Tas
28 = Ne—3 |Mapl? (1 £ 2)°
dz 25
HelicCity amplitudes
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Parametrization of the A,z functions in

— EhﬂdEr ﬂil’lﬁ |
; 1 1
composite fermions : - =
S B flem 'ﬁ'u-r_l
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TeV/-scale extra dim

e T me
(QeQr + 45930 3353 |

- ADD model

A = Agpr= ({1 -22)

il
| Bir=48pm =/ (1+22) ‘ e

e = f/m? (fow and fpp parametrize new-physics
effects associated with the SU(2) and hypercharge

currents)

e Al is the compactification scale

o [ = Ax" (dmnewm MJ) parametrizes strength asso-
Ciated with massive graviton exchange



Centre Edge Asymmetry
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Decompose cross section:

TEE = |||II : [ul'

o= oSM 4 SINT 4 NP

"SMY, Y"INT" and “"NP" refer to “Standard
Madel” , “Interference” and (pure) "New Physics"
contributions.



E:rc:pﬂ-::itly:
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Centre Edge Asymmetry in SM

SM
& 1 * -

Same dor all manles Lrmiony L ma
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Independent of s, flavour, longitudinal
polarization
Zero of AZM¥(=*):

0= (V24 1)13 _ (v/2-1)Y3 =0p.506
= 53.4" (solid curve in Fig.)
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Centre Edge Asymmetry for Cl

SM+LC1
ASMHCT cE
CE T gSMFT
with
i o
etp e = oo o [(MLL? + (Mar)? + (Mig)? + (Mar )]

i .
:-:5[: (27 + 3) - 2]
2l i 1 E
GSMACE — 2 (ML) + (Mer)? + (Mir)” + (Ma)?] 5

AT ; 2 (2" 4+3)-1

THIS IS THE SAME RESULT AS IN SM

Reason: Vector couplings

Conventional "contact-like" interactions
"filtered” out
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Graviton Exchange
Graviton exchange in the ADD maodel:

"7 produces largest deviation

Interference terms only:

AAce =~ | MY + MEN — MEN — A3
Ace = r o = =T
[CMEFYZ + Cmgiy? + (MPED? + (M3
x 32" (1 —2*%)

Depends on flavour of final state f



Working at point z* where SM contribution
vanishes, this effect of graviton exchange can
be isoclated.

gy LT

Ehdh] L= . e &
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My = 2 (solid), 2.5 (dotted)
3 TeV (dash-dotted)

A= =1 and /s = 0.5 TeV
Lint = 50 b1

At the point =5 where AZY vanishes, the effect
Is maximal
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Sensitivity

S — |BAcE]
dAcE

H = -

Lingalarized beams
L5 3

S5

a4 i
2 2 '
) | e f
e 02 04 . 06 0N |

My =2 TeV, £, =501, A =1,
v = 500 GeV.,
Rec. efficiency: ey = 100%; e = 60%:
£l = BG%
Max of S at z7,x = 1/4/3 = 0577 (0 = 54.7°),
Close to =z = 0.596 (# = 53 4°)
Smooth behaviour around -,
11



5a Reach on My (summed over p, v, b, ¢):

B go¥e -
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Solid: unpolarized

Dashed: P=08, P= -0.6
dLim/Lint = dP/P = 6P/ P = 0.5%
zeyt = 0.985 (10°) [—zcut = 2 < 2cut]
Top down: s= 1 TeV, 0.5 TeV
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HUNTING RANDALL-SUNDRUM RADIONS
IN ¢+ e~ COLLISION

G
- L
et
A

Lomet i 3 L reech afu.-.ndi-. prodocTon

o  Le *

Apvindya Dratra
Helgink: Institute of Fhysics

in collaboration with
- et =D

dth ECFA-DESY LC WORKSHOP., AMSTERDARM



e Radion couples to matter/SM fields via T

SIres) -t amasy dosgor
L= i I T'" ‘/‘ "h*tl::-
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e LOuplings are very stmilar to the EM higgsj
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Giluon Gluon decay branching ratio s drastically en-
hanced w.r t the SM higgs !

+ At LHC, enhanced coupling to gg was exploited:
pplgg) — & — 95, 22, WHW



e Apart from this.. [Hadinn-l—ﬂﬂs rnixing:-\

S = ¢ [ d*av/ =g Ravi) HH

Rig..) — Riccl scalar on SM brane..with metric g,..

(H) =w», (o) =Ay4 with -,5;::’_ £ 0.1k

&

e Kinetic Mixing between Higgs and Radion... . .

(5)= (&) =znm ()

- cos# —sinf
T\ Znsing — 66y cosP  Zycosh 4 BEysing

where
126~ Zgm;, =
H:f,[:"f?t — 36£242) - m=T

Zi =1 - BE47(1 4+ 6£) tan20=

m:’i. = [ng m-,ﬁ -I-—M:l': rng},r'ﬂg ruﬁ. = {,H—f..;..rng + Mf:,mg_';;g_};
e Kinetic terms must be positive. .
=1 ¢ L ard 1 -
;;[1+ .,,.-’1+-h-.} <£ < 1_("'”+d 7 1)
A=1 TeVWV — —D.TH <« £ 559
=10 TeV — -&7 < &< 66.

Unitarity in W, W, scattering amplitudes constrain £, A,



Effects of Higgs-Radion mixing on the couplings

1
€= — 2 Cmodi — MEVALVED [a3aD2h + asze
u i
also non-trivial effect on gy coupling
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arcund £ = ‘; gy branching ratio is close ta 1 for heavy radions
al50, . due to smallness of ¢ coupling to V, f... (soon sea it |s

d e loseE siluatan for gs, M)



e What can we say at the Linear + ve ™ coalliders 7

Important: Can we also differentiate it from SM
higgs +

Should use some production/decay mode which is
different from SM higgs 7 v~ or gg

For /3., = 500 GeV ¢te™ — vig is the dominant
production mode

i T T —

i | | radion

Caretd
Sag hee

i i - ::u. i i ]
il Bl BA s s s g e e
- i

@ production atjA, = 1 TEV} suppressed w r.t hgy production

by a factor of 16 (~ X 5 e

Choose a decay mode to compensate this suppression.. .,
We propose to investigate ete™ — vis(¢ —)gg

AT an « 'y colhder g final state is not difhicult to handle |

sl




Similar final state can arise in SM from

aTe — LY* . &% f2 —)wirjj
rte = (4", Z /2. WW )jj: same topology with
signal. ..

diffieuhs ﬁp-l-;b a+ LHC

1. Invariant mass of the jets .

for signal it is caming from ¢, peaked around m.,

4 dominant part of background also comes from 2. ..
around £ mass our channel is not efficient

2. Mass of the system recoiling against the jets...
has a sharp edge for signal ~ (= —miy,)
has a peak ~ my for background. .

(o L |
I“"- e 1P RS
Il LT = r‘w L
E |
£z XL TN
(LU L] z rh hﬂ'% :
e . = e e+
-,
Apart from selection cuts Ay 0 et use L. > 120 Gev

then compare the invariant mass of the let-pair for signal and
backaround.



Let us look at some numbers. ...
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Used some simple selection cuts like
iy > 15 GeV, p>= 15 Gev, |n = 2.8

1 Tev and 3 TeV cases are promising !!



Reconstruction of |
Supersymmetric T heories |
New results |

Werner Porod
Amsterdam '03

in collaboration with
G. Blalr, G. Polesello and P. Zerwas

Frocedure
numaencal results for mMSUGRA, GMSE

—  analwtical proof that speactrum is sufficient
to distinguish between MSUGRA and GMSE

* Henercie g, Choite of high Scelt Poaramabst 4 rom o ke
doww 4o wedh Bfcdle  —2 wiaky ey 4 covpliag:
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T | P 3 up = dmay 17wl }



_Procedure* |

e Input at mz: g1,92.93. M. hy by tan 3 in
DR scheme

e Using 2-loop RGEs to get the above parameters
at the high scale: M - (in MSUGRA de-
fined via g1 = g2) or A,y (in GMSB)

e Evaluating mass parameters down to elec-
troweak scale using 2-loop RGEsT, includ-
ing threshold effects**

e radiative electroweak symmetry breaking

3 =i | ] i

= i 'II T i . y 4
Iy SIN ”I”I o5 i s
it — .
LS El_rl

~+rad.corr.

*for detalls see G. Blalr, W. Porod, P. Zerwas,
FPhys. Rev. D63 (2001) 017703, hep-ph/0210058;
wW. Porod, hep-ph /0301101

'S. Martin and M. Vaughn, Phys. Rev. D50, 2282
(1994); ¥. Yamada, Phys Rev. D50, 3537 (1994);
I. Jack, D R T. Jones, Phys, Lett. B333, 372 (1994)

**1. Bagger, K. Matchev, D. Pierce, and R. Zhang,
Nucl, Phys, B491, 3 (1997}
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e Calculate SUSY masses at the electroweak
scale. Attach experimental errors to the
masses.,

e« Calculation of production cross sections
for 712, by 2, 712 with polarized ¢~ and
eT beams.

e Fit the masses and production cross sec-
tions within given experimental errors by
varying the low energy parameters: Mg,
"."‘rf.;_r ﬂf“.k. "HI'II‘.E;' ﬂfr’k. Ar, Ay, Ay, 'ﬁ'r”].‘
Mp,, My, tang, k=1,3,i= 1,2,3

e use again RGEs to get high scale parameters
within the errors.

s 15 8 pure bottom-up approach!



Assumptions for the Fits* |

1. £ = 100 fb~! for each scanned point

2 £ = 500 fb~! for each polarized cross-
section measurement

3. Amg = 10 GeV from LHC!

4. The errors Ao on the cross sections o
are statistical only. Ao = 1'_5.- where
(=80%) is the efficiency and £ the inte-
grated luminosity

5. Error on squark masses Qg as given by
simulation® for LHC [O(10 GeV)] includ-
ing correlations between the errors on dif-
ferent masses (g, v°. Ip)

“for details see e.g. G A Blair and U. Martyn
hep-ph /9910416

'ATLAS TDR, CERN/LHCC/99-15
A.de Roeck, talk given in 5t. Malo

*G. Polesello, talk given at LHC /L C meeting at CERN,
14 Feb. 2003



MSUGRA t

tan 5 = 10, Mg = 100 GeV, M, s = 250 GeV,
Ap = —100, sign{u) = 1 (5P51a)
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'GMSB|

tan3 = 15, A = 10° GeV, My = 2.10° Gev.
sign{u) = 1 (SPS8)
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Can MSUGRA be confused |
with GMSB? |

Examples before and wvarious numerical stud-
ies by J. Bagger et al. (Phys. Rev. D 1997),
S>. Dimopoulos et al. (Nucl. Phys. B 1997),
A. Strumia (Phys. Lett. B 1997) indicate that
both models cannot be confused,

Using exact solutions of the l-lcop RGEs we
show:

Lomplete mSUGRA spectrum of squarks
and sieptons cannot be confused with 3
complete GMSEB spectrum of squarks and
sleptons if at the same time the gaugIing
parameters coincide for both models



Ereu_a and one-loop tests |

Basic issue of the talk, also importamt for fitting New Physics
Modeis in high energies (e.g. using TESLA)
*» Tree level processes: restoration of the results of the
Standard Model for Ay vy s — X
» One-loop (and beyond) processes: is the same lrue there?

Muon decay, SM.

e T + QArsar).
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Amsterdam, J. Gluza

4. Conclusions and Outlook: how to fit
[some] beyond SM

LRM can be fitted to muon decay width, however

e heavy neutnno masses and Higgs masses must be very
tuned to get proper Ar

& corrections coming from SM particles within LR model do
not constitute a structure equivalent to their SM structure,
e.g. top quark and Ay, the lightest Higgs:

Arppv A&rsar + thlessaed i Fewrts From

Also dramatic consequences lor [some] NPM at high energy
processes:

Crakon, Gluza, Jegerighner, Zratek. ERPJ, C13. 275 (2000).
see also; Lynn & Mardi, NPB3&1, 15992,

1-Apr-2003



