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Assumption: LHC found signals for new particles, missing energy
Question: Is it SUSY, UED etc. or something nobody has thought of
First hints from: cross sections and mass (differences)

What about the spin ?

e o0 b

Many scenarios predict dominant 2-body decays

® spininvestigated e.g. in
C. Athanasiou et al., JHEP 08 (2006) 055; J.M. Smillie EPJC 51 (2007) 933

But what about 3-body decays X — ffY, e.g. SUSY in focus point region, split SUSY
® in general complicated due to interference effects

® Dbutin case of (very) heavy intermediate particles expand in e = mx /m;
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® Generic formulafor X, Y € {S,V, F}

_ PS [(Z
INX — ffY) = T (E + A+ Bs+C8% 4+ D353+ Es* + F§5>

9o A, ... F, Z functions of €My, Mx,g;, MF¥
expansion, e.g. B = >"7_, Bye"

® PS...phase space factor; s = f[(ps + pf)?] € [-1, 1]

® onlyforV— ffV:F,Z#0
® formy =0
IN(X — ffY) = PS5 (Bs+ C38* + D&* + E&* + F&°)
2567335
F = 0(e*)
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L/ pS
N PS ——
\ SHS — — -
AR SHV - - -
N VS --/-/--x'

L 4

s = (py+p5)°

all couplings are the same, all intermediate masses are equal
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some of the coefficients are either 0 or have a definite sign

S — ffS S — ffV V — ffS V — ffVv F — ffF
€2 |unc. ¢ 142 | unc. ¢ 142 | unc. c/1+2 | unc. c/1+2 et
Bi| + + + | + + + | + - + + -
C; + + + + + + + + + + +
D;| 0 0 0 | + + o+ | + + + - -
E; 0 0 0 0 0 0 0 0 + + 0
in addition

S— ffv: D/Ce[-1,0]
V — ffS: D/C€0,5]

V— ffS: C/Be|:, 23]

S— ffv: D/B¢glo,1]
V — ffS: D/Be|0, ]
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Strategy

Fit to (B, C, D, E) ———)

Fit to (B, C, D)

v,

—

v

RV,

E<0 V=V
RN
eI

X
D>0 Y M — ffM |
v
v
S—ffV, V- ffS, S— ffS
hd X R
Fit to (B,C) > f/ _)f ff f‘;
Ratios:
D/C
[ V- ffS | ch
D/B
| S—ffv |
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First results for S — 71V, |

#bins 10 50

#events | 10k 100k 1000k | 10k 100k 1000k

Scen. 1 2 3 4 5 6
X2 : (BC) 44 207 2082 | 30 23 237

(BCD) | 128 163 117 | 112 1141  0.93

(BCDE) | 299 177 097 | 185 113 0.89

(BCDEF) | 165 1.33 1.07 | 125 1.05 0.90
Scen. 1 3 4 5 6 Analytic
D/C | -0.372 -0.370 -0.375 | -0.375 -0.367 -0.374 | -0.372
cB | -1.177 -1.181 -1.181 | -1.175 -1.182 -1.181 | -1.178
D/B | 0439 0437 0443 | 0.440 0.433 0442 | 0.438

ratios for the (BC'D) fit
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First results for S — 71V, Il
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Known issues
®» isindeed mx < m; — hint: small width

® how well can the decay chain be isolated
pair production + subsequent decay, e.g. § — qgx"

® radiative corrections will change things (how much?)
® what can be done for larger ¢

Questions:

» how well can one measure such differential distributions?

® binning ?
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Contributions |

V — ffV

g(i,v)

n*(4,v)

Decay Top. 1 Top. 2 Top. 3(s/v)
—_ ] ] ] ]
S — ffS olirs) | g*(i5) c(s)McL (v) b
SR D
n*(j,5) n(j,5) s*(i)¥ v (0)
] ]
] ]
—_— ] ] ] ]
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.
n*(j,5) n(js) 3 s*(z‘); v*(0)
! !
l ! I
t—‘—

ATLAS Meeting, 25 March 2010

W. Porod, Uni. Wurzburg —p. 10



julius-Maximitians-
UNIVERSITAT
WURZBURG

Contributions Il

Top. 1 Top. 2 Top. 3
9(i,s) ‘ 9" (i, s) ‘ d(i, s) ‘
: : :
¢—— ——
n*(j, s) n(j, s) (4, s)
g(i,v) g*(i,v) d(i, v)
n*(j,v) n(j, v) T(j,v)
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How large can ¢ be?
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