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. Differential cross sections for four slepton production processes, computed at a point in

the Higgsino region, with mp/p = =5 for tanf = 4.
m(er) = 200, /s = 500 GeV.

I have taken M; = 50, m(eg) = 150,
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Fe- = 0.8 and For = 0.6, M; = 152 GeV, p = 316 GeV and tan 8 = 3. ISR corrections and
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Threshold behaviour of the process in e”e™ — é;€7 — e~ e jjjjpr for P,, = —0.8

and P, = —0.8. IS iQns and beamstrahlung are included. The error bars show the
statistical error fog £ =1 fb™!. :



Blochinger a_nd Mayer, in preparation
e calculated the total cross section of
e"e” — é'z/Ré'z/R — e"e“p’f?f&?
« Include ISR and beamstrahlung (use Pandora)

e Perform x? fit and find:

3.517° ' /

~a0 =20 0 20 20
Amg, = 22MelV with 1 fb-1 .

e For the left selectron an error of 400-500 MeV is
feasable (preliminary)
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e s-channel v, Z exchange

e P-wave = Cross-section ~ 2 at threshold
« Restrict to fiffig for simplicity

» Dorr:inant decay pp — u“ﬁ

ool Wss
post atets
g
% for «=4q
A WOV
W date A

b
Double resonant graph is gauge dependent.
##

One can get any answer one likes!

D.J. Miller Snowmass 2001



e Cannot use double pole approximation at threshold .

e Many more singly and non-resonant graphs which are
now considered as backgrounds

e Signal and background amplitudes calculated using
Feynarts

e Adaptive weight optimised Monte Carlo mtegratlon
over phase space

e ISR included using structure function method

e Beamstrahlung included using CIRCE

D.J. Miller Snowmass 2001
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_;backgrounds easy to remove:

[Blair, Martyn]
el.eter 2 WTW-, W = uv
o 2. etem = (v/2)(v/2), v/Z = pTuT, v/Z vV

Remove 1: W decay leptons lie approx. in an azimuthal
plane.

Remove 2 cut lepton pairs which are:
‘ e collinear
e have invariant mass near the Z mass.

Cuts and detector acceptance — signal efficiency of 50%

D.J. Miller | Snowmass 2001



e cte™ — 52252(1), 56;? ~p Pf+#"—5€?

e ete™ — X9%9, X3 = pTu"x?, X9 — viky
o etem = XTXT, XF — iFvpxd

eete" 22,2 = utu, 72— 55?52?

.
e ete™ — Zho/Ho, Z = putyu—, ho/Ho — 52(1)559

40 [T T T T T T r T T T v T u - ]
etem s ptput+ f

30r

= e % =y . )
5 20 A2 e = signal + backgrd.
‘ * * """"" SUSY background
10t

00 400 T 600 "800 1000
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D.J. Miller Snowmass 2001



Removal of SUSY backgrounds

1. Cascade decays = extra missing energy
R e e S O e e S PN TR B
l
Then make cut on muon pair invariant mass:
10f ' :
i Vs =374 GeV
8 '.’: II'.' — signal
— Do ---- SUSY bkgd.
2 P
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L
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ki ==
T
mig el mig
D.J. Miller

Snowmass 2001



OR -

Alternatively:

2. Signal: Muon energies near threshold energy
Background: Much lower E,
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D.J. Miller Snowmass 2001



Results

jif fim Production

ete- s ptu~+E: F[myucuts

——— non-zero fi width, Coul. corr.
[r ===~ zero f width
0.3f SUSY bkgd.

- -
pe X

366 Tes 370 372 374
V3 [GeV]

Remaining backgrounds smooth over threshold region

l
Remove in a model independent way by extrapolating

from below

D.J. Miller ' Snowmass 2001
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Concsions] o 42,

e e—e~ option much better than ete~ for measuring

selectron mass
e Negligible backgrounds |

e Very accurate mass measurement with little luminosity

e More theoretically challenging

Must beware of gauge dependence

e Cuts can be devised to remove backgrounds

Accurate mass measurement looks promising

Work on this underway

D.J. Miller Snowmass 2001
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Supersymmetry at Linear Colliders: The Importance of Being e”e™ 2327
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Cross sections for o{e e — ;&%) and o(eter = EEEE) as functions of the Bino mass
M for mg, = 200 GeV and /s = 500 GeV. The t-channel mass insertion for the e~ e~ case leads
* to large cross sections, even for M) ~ O(1 TeV).

for T = S00 G

((LE"-E) — b, ¢ meraduwre

Lefpnmines e .
Pﬂ-dl&ﬂsa [ SR leso s W{Ca)_



‘&" L . MWPM%M

le——ﬂ-;m{'\v baed‘rfof
[iat - ek Lo
cd pol wht
el P
C‘v{w \}? = Q.S_Ttv

Q/}dumiv\-g mﬂ_'_
my’ = 100G

7147 148 149 150 151 152 153
mER (G@V)

Memfurt 7 (e sty ), fimd P, (o0 ""%') |
f nol 00ud
Aok procecsty

250

~ = (Jo Gw -



12

~1000 -500 0o 500 1000 -1000  -500 500 1000
M, [GeV] M, [GeV]
C) II\.’T3J;| d)|.!'V4_-,’l2
1 1
0.8 0.8
0.6 0.6}
P ',C."—_“::'_T\' e
0.4 |- === | F==--" 0.4
0.2 ) 0.2
N isoniie | AR ot L0 TR
-1000 -500 0 500 1000 -1000 -500 0 500 1000
M, [GeV] M, [GeV]
a) [Ny;[?, b) [Noj[%, ¢) [ N350?, and d) |Ny;|? as a function of M for My = 152 GeV,

# =316 GeV and tan 8 = 3. The graphs correspond to the following components: full lme
B, long dashed line W3, dashed line H ¢ and long short dashed line HY.

0

ratios of &;, as a function of M; for ms, = 179.3 GeV, M, = 152 GeV

Branching %), long

, b= 316 GeV and Lcmﬁ = 3. The graphs correspond to: full line BR(éL — e
dashc.d line BR(ér, — %%¢*) and dashed line BR(&L — X} %1 ).



a) o [ih) ete™ = ) i 1n E;éf{ b) o [fb] ete™ — Y ii=LRE éjf — ete  pr
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Jross sections for the processes o(ete™ — 3. 1 g é7el) (a) and o(ete” —
Ei.j:;l,,ilé:é; —+ etepr) (b) as a function of M, for various polarizations. The effects of
ISR~ and beamstrahlung corrections are included. The graphs correspond to the following
set of polarizations: fullline Pe- = 0, P+ = 0, dashed line P.- = —0.8, P.+ = —0.6, dashed-
dotted line P— = 0.8, P.+ = —0.6, dotted line P,- = —0.8, FPer = 0.6, and long dashed line

Po- = 0.8, Per = 0.6.

a) g [pb] €€ = Xij=rr® & b) & [pb] €7€™ = Yijmrr € & —re€TeTpr
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Cross sections for the processes o(e"e™ — 3. p € €;) (a) and (e e =
Y ij=LRrC € e~e” pr) (b) as a function of M, for various polarizations. The effects of
ISR- and beamstrahlung corrections are included. The graphs correspond to the following
set of polarizations: full line P., = 0, P., = 0, dashed line F,, = —0.8, F, = —0.8, dotted

line P,, = —0.8, P., = 0.8, and long dashed line F,, = 0.8, e =08



NEv TR ALINO
CR-VIioL AT ING PHASES ¢

R cortar ek portibl b 6T BE

+ ¢

L, r "y s e Zh‘( Ny YN
e . .Q,_' ‘ep_ LTMJ- 0('"-([‘ (= Dh—cn(nh..g

eTeT ‘-;’:-‘ﬁ_ (> a\—va? D w0 [--Vf-u-(-ou-«..c.

,2.: L: <ﬁ«>‘<ww>

Vot @W {co¥ TR ow Ay



1
L= —"2—/\M/\ + h.c.

s 0 -((9/’\//\_/)5)1‘53‘ (¢'/V2)HO*

_ ma ZHd‘ - 0=

Rl [Ty Y Y. s
(y/v”)HO —(9/V2)H " - 0

—_ -

T L e = EL Lo e ;ul-UL{bwoc Feee A NAA—V ortact:

1+ L L v
UM, AR el Biee ew l?“‘l ”""l’ tan & co.r(, b("‘f“"t
M I e®O,, (i) * (e p_e)(l:nqz t) »

e
(bery [ ~-t)* 12)

Linding do « ﬁu{‘“‘j obacrva bl %

3000 - = ' ' o
2500

2000

o (fb)

1500

1000

500 ——epep ]




SLEPTON FLAVOR HIXIN G

v Uiolakion 1l porecidd wn LOLV
| us ad pewbral Panino et ced

\
‘;'-; “h A:ka 102 Q‘.b“& .
" Amg o 4
My
10° B(r' - ‘J ’
10* 16° . ‘10'1 #1
sin 205

A arArarAt

W‘“M ! The discovery reach (solid) for lepton flavor violation through the signal egeg —+ €™ B~ XX

for 200 GeV slepton masses, Ty — 100 GeV, /3 = 500 GeV, and an integrated luminosity

L = 20 fb~}. Regions of the plane to the upper-right are excluded by the current bound B(p —

ey) < 4.9 X 10-11 for £ = 0 (dotted), 2 (dashed), and 50 (dot-dashed), where we have assumed
mp, = 350 GeV.
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