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introduction "
iversitatbonn

N *BR(y,-> e'e ") = BR(x > u'w )
+
B Iz (near) ~ = BR(X2°-> T 0 xlo) for SU3
~0

= more t than e, u due to R,L-mixing

.
B2 STk (fa) |
R T what kind of SUSY are we
%(i) dealing with?

Ditau mass spectrum holds information about stau mass
and mixing angle:

_ (X0 —m ()7 (m (T, ) = m (X°)?)
Endpoint of m_ spectrum: .. = (m (7))

- if m(y° ,,) known -> m(t )

Sum of tau polarizations -> stau mixing angle
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Invariant mass spectrum

* LSP not detected e b v M ‘
~no mass peak, kinematic > oE L all decay
endpoint . . . products
+m_"°: sharp edge washed ¢ ¢
o "F nit L
out due to escaping v WM [GeV]
|
* little statistics left at edge | .
o ';{.: : > 0,

- need to approximate shape % SU3: m(T,)>m(x,’)
' +only decays via T,
Technicalities for ATLAS people: SU3: mSUGRA bulk region point
all results obtained with m,= 100 GeV tanf =6
athena rel. 12 and m, , = 300 GeV sgnu = +
TauRec or Ao = -300 GeV

ATLFAST TauRec parameterization
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mass spectrum I

>

-

-4

selection cuts:

p,™* > 230 GeV

4 Jets: p_> 40 GeV
3 Jets: p_> 30 GeV
1 Jet: p_ > 220 GeV

AR(tT) < 2
0OS-SS

T Fr e
S GO;ATLAS Z->1:1: s s _f
% : [ wsr :
850:_ ti+Jets E
ga0- :
530

0- :

0 20 40 60 80 100 120 140 160 180 200
. . M,. [GeV]
ATLAS full simulation, rel.12
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endpoint measurement method

:_{E ?U__II T T T rrrd T 11 T 1 T 1 T 1 T 1 apprOX|mate Shape

O F ATLAS o In(x—p,)[

— 60__ Y'GXp - 2 2

s F 10 fb" 2 .

Q 50 ~ measure inflection point:

‘33_1 40;— * Infl.Pt. =exp _2—1,0; 3— (1+i2) +p,

- - 2

c __

o 30¢ H « calibration done with ATLFAST:
20 Infl.Pt.=(0.47+0.02)m™ +(15+2)GeV
105 4 =

- * e ]
+* + :
D;_"+ + ++ toy 4° **J - measured endpoint:

||||||||||||||||||||||||||||||||||||||_ o
A0 207720760 80 100 120 140 160 180 200l \meory:99 Gev)

M., [GeV] |03 £ 5°% £ 4.5%¢ GeV
ATLAS full simulation, rel.12 for 10 b

* syst. error: fast simulation
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polarization effects

— »angular momentum /
T v n* .
o m e = =V < T momentum conservation
=T, —» <=V »1w +helicity of neutrino
=T e e ~_» g+~ pion momentum direction
- i ~ determined by tau charge
— T > V. % m and helicity

~ pion boosted (anti)parallel

|
T T T T T T T T T I T T |On|y 't —>TCV deCayS

350/ RR to tau momentum direction
generator RL

300
level L LL = shape of mass spectrum

depends on tau polarization

T. Nattermann ) . . .
= inflection point shifted

events /3GeV/36.1fb™"
J
[ 8]
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tau decays via vector mesons

e e T+R —p T VI <« T
E—>T_R —P -« < Vr P p+/a+
* p/a,: same (opp.) momentum direction as = for long. (transv.) meson

» p: longitudinal share bigger than transversal
» a_: longitunal and transversal share equal -> mass spectrum not shifted

o t->pvdecays| £ | = ->a,v decays
+— 400— v

S £ At RR S0 drFEIL b RR

Q 3505— _____ RL g _____ RL

> soo= e WUEL s LL o250 Al Y - LL

O 250" (c?j

= F generator Ay generator
® level £ level

C =

) 150 = C|>J

5 100 o

1 1 1 1 Il Il Il 1 Il Il 1 1 | ' '
% 20 40 60 80 M [GeV]
TT

T. Nattermann T. Nattermann
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measurable effect on detector level

detector effects: ATLFAST (fast simulation)

"¢ 430[ |nv. Masse Taus [ T trT a” decays
o o I b RR - shape deformed by low tau
S el 0 LT EI__ reconstruction efficiency at low p.
?5’ soop = L T b= ~ reduced shape information,
3 200 detector rising edge determined by t ID
8 200E level
C C
QO 150
> E
@O 100}

50%

0: = \ .

0 20 40 60 80 100 120
T. Nattermann M [GeV]

= shift in trailing edge affects inflection point but not endpoint
+ additional uncertainty on calibration showed before
< add. error on endpoint measurement:
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mass and polarization

#* 1o measure both endpoint and polarization:

~ search traits with max. different sensitivity to mass / polarization:

polarization effect: fixed masses mass effect: fixed polarization
9 s00F T T T T T [m_"*=120GeV Qas T [Pt )*P(T, )=2
;.g sl M IH - RR S 300 - mﬂmax=1ZOGeV
S S e sl B S RL S R m_"*=100GeV
¢ . F Lok = . - L m_"=*= 80GeV
X 1501 E = 1 =
N B — C 7]
“;c: 100~ - o —L E
o 50/ = f_ —L é

Of - i ]

a0 a0 e0 o 100 ‘12|q\/[ [GeV]
T. Nattermann oo

R R PR NN NN ST SN NNNTANN SRS NN SR S T AT ST I
0 20 40 60 80 100 120
T. Nattermann Mrr [GeV]

o

~ max. difference close to maximum -~ max. difference at high m
Tt

= traits for calibration: plus position of
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measure x(f"®), x(0.1*f™) with 1dim gauss fit: f(x)=p,-exp

bration:

Cal
maximum: x(f™)
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T. Nattermann

[ x(0. 1%
- x(f)

mjnn
M "™*[GeV]

T. Natter

L1
o =

Lol
w o 1w 8

p,P+p,m+p Pm+p,

P,m)=

(

~ equipotential line from each of the two observables

# 2dim fit function: g

~ determine intersection in endpoint-polarization plane
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result

measured SU3 values:

O 20 16 contour *systematic error
AN 26 contour inculded
S W N 36 contour
Ea 3 ® measured
o 2_SU3 (th,) m_"= (98.3 + 2.5*) GeV
R 0F- = T
0.5; _f - P(TT) = P(Tnear)+P(Tfar)
£ E = (-0.02 + 0.6*) GeV
15T E for 36 fb™
'2:‘8‘0HH8|5‘ ‘IIgbll‘I9|5HH1(|)0HH10‘:'I>HllllHrnlal<HH: . max —
T Nattermann M_"[GeV] theory: m_""= 99 GeV

P(tt)= +0.08

* Can results be improved by separation of different tau decay modes?
remember: a, decays not affected by polarization effects
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separation via 1p/3p

» separation of 1prong and 3prong decays:

3p dominated by a, (~2/3)

1 prong (both taus)|

1-prong generator
Entries 62905
level

—_

(=)

o

(=)
I\\l\l\ll\\l\\l‘\l\‘\ll\ll

and “others” (=not p,n,al) -> indepent of polarization

3 prong (both taus)|

3-pong_|——generator [~ RR
Entries 5123 Ievel

yv]
191]
(=]

[A8]
o
[=]

150

100

[
(=]

events /2GeV/36.1fb™"

o 20 40 60 80
T. Nattermann

‘ 1 Il Il | 1 1 1 Il Il Il 1 1 Il 1 1 1 1 1
700 120 % 20 40 60 80

M [GeV] T. Nattermann M_[GeV]

ut: only 5% of double-hadronic decays are double-3prong
+ some a,_ also decay 1prong

= on detector level and after selection cuts, not enough double-3prongs for

endpoint determination
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separation via inv. mass

»_use invariant mass of single tau decay products:

Inv. Mass of tau deca but: need to reconstruct

% Invariante Masse t-Zerfallsprodukte a" decay prOdUCtS ClorreCtIy
: T = currently not possible
igenelzrator ok = also not in ATLFAST
eve T
o6l T. Nattermann
o.4f— —f
0.2 1 o é
r ] i
P pM <900 MeV 0506 1000 1200 1400 1600 1800 pup > 900 MeV
w Mi{p, a, nh) [MeV]
~ < S00F Entries
o == v generator |- RR pe 450@ generator |
™ s00f level | LL g 400" level [ RR
Q© - 3505
o9 700F ~ I S A N S LL
Sy T. Natterma| S z00f -
D, 500 E (“5"250? T. Nattermann
Q) 400; é — 200;— E
B 300§ —é E 1?2;: E
T 200F E c - e
g.) 100 = 0>> SO0E =
L L L L | o ) o) ' e — L1 1 1
O 9 = = = = |\/|1(22) o o 20 40 60 80 M1(SS) oo
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in an ideal-tau-decay-separation world

...but how much could be gained by such a separation?

take reconstructed taus + information about decay mode from
truth-match

fake taus: probability according to branching fraction

~ 6 separate calibrations: >
2/1/0 taus decayed in polarization sensitive mode

X 2 observables % 0.1*maximum: from polarization
— independent spectrum (21%)

U T ‘ I X(g;jx ) * maximum: from polarization
" o X)) dependent spectrum (50%)
4P +~ |less parallel, intersection steeper
S ~ error bands broader due to statistics loss
“i i -~ measurement of m_"*and p(tt)

1sE : could not be improved

L T M FUSNURRE, c = but: used only 2 out of 6 calibrations
T. Nattermann M_"*[GeV] -> repeat with full information: under study
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conclusions

m_"" and sum of tau polarizations P(tt) provide important
information for SUSY parameter determination
can be measured accurately:

for SU3 (m_m=*=99 GeV, P(t1)= +0.08) our methods yield

m_ "= (103 £ 5" £ 4.5 + 3.5*°") GeV for 10 fb™

T

and

m "= (98.3 + 2.5) GeV,

P(tt) = (-0.02 + 0.6) GeV for 36 fb™

» these results could principally be improved by use of tau decay
information: under study

»an accurate separation of tau decay modes would be desirable
for high luminosity studies
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1 trigger :
2 eﬂ%giency (SU3) tau trigger results also

3 efficiency for SU3 events passing cuts: not Co;npgtbbé‘? to numbers
met>230GeV, jet pts(220/50/50/40), 2Ntaus DR<2  [g'ven tor In

3b efficiency for SU3 events passing cuts: Tau Trigger CSC Note
met>230GeV, jet pts(220/50/50/40), Ntaus>=2

. _ xrel 13:
rel. 12 study: can not reproduce rel 12 result for tau trigger!
1 2 3 1 2 3b

xel20 0.75 1 xel20 0.72 0.92
j70 xe70  0.87 1 j70 xe70  0.85  0.99 el 12:
j400 0.23 0.31 j400 0.34 0.52 SusyView
j160 0.81 0.99 j160 0.82 1 rel. 13-
2j120 0.62 0.76 2j120 0.64 0.78 T. DI5DM K
3j65 0.52 0.77 3j65 0.53 0.84 au sl
taulOi 0.34 0.86 taulOi 0.7 0.99
taul>Si 0.28 0.83 taul>i 0.67 0.99
tau20i 0.27 0.81 tau20i 0.46 0.96
tau25i 0.24 0.77 tau25i 0.41 0.92
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selection cuts: efficiency

+ nljets b a: met>230GeV, jet pts>(220/50/50/40)GeV

a b: a + Ntaus>=2
tthar
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rho/al difference:

dr m;, (1/2)m?
oc| — >(1-P_cos0)| |———=——=(1+P.coso)
dcoso \m:+2m; rim;+2m, L

N J
\ v J %

transversal longitudinal
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separation of 1p/3p

E 1600% E t1l—pr022905 | LL Generatorniveau % [___3-prong ' — LL Generatorniveau
- HETrES — i © 2501 Entries 5123
z L RR Generatorniveau o L Entries RR :
T 1400 <k Generatomiveau
s o 3 & B -
g 1200 E % 200 —
% 1000~ B 2 L ]
= r 7 2 150 ]
@ 800 —] _% L il
| - _ z - _
8001 i - 100 3
400 — B ]
200 { 50:— 7:
0 P IR Ll L L 1 B | | ‘Z
0 20 40 60 80 100 120 % 20 40 60 80 00 120
M(ct) [GeV] Mizt) [GV]
3 9007 1+3-prong [T | —— || Generatorniveau
H Entries 36223 .
= 8005 — BRR Generatorniveau
= 700 —
@ E 4
< 800 —
o z
£ 500 E
5 400/~ =
300 =
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100 =
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Inv mass dec prod

= h Y (3-
2 Invariante Masse t-Zerfallsprodukte &\\ P Resonanz
2 [Tl a-Resonanz
1 1— r
T T __landere
0.8 .
0.6/~ -
0.4 -
0.2 -
ok ,_....1\\\\\\\‘\\ / T, il
200 400 600 800 1000 1200 1400 1600 1800
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I 400 =
ui} o |
G 350 =
3 300F =
a F 3
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2 F 3
& 200/ E
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