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events /1GeV/1fb*

Last presentation:

~

+ X,—T,T=X,TT is important channel for SUSY

= visible decay products :e 60— Detector level,

- i — 1
50— i T o all Tz (OS) candidates,

- / oot = fakes not yet included
40— . at ' @) - .

- it " all decay products © WE tail: non y - t's
30 ' ' | =

- . ofTs > % or from different x °'s
20 i : = 60— /

- Generator level, / § e y
“F . x,’-decays only 5 U E
e o 2 a0 ® B | R T R—

. MW[GeV] MW[GeV]
*L.SP escapes detection
ATLFAST data samples

-> no mass peak SU3: 1.4 M ev. ~ 73 fb' : 11.0.42, Herwig 6.5

*kinematic endpoint at BG: subsample of official data: 11.0.41, Alpgen

m(’Fl)z—m(

X%)?)

Z+Jets: (~ 140 b)), W+Jets: (~ 22 fb1),
tt+Jets: (~ 48 fb'!), bb+Jets: (~ 0.3 fb),

J (m(X°F —m (%, )
(m (7)) MultiJets: (~ 0.007 fb™)

+ DiJets (Jn): 10k/Jn: 10.0.4, Pythia 6.2
*endpoint smeared out for 1's

due to neutrinos
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Tau-ID / fake taus: a - :
Atlfast 11.0.4 parameterization S SU3 ]
with efficiency = 50% % 40— -
O T W+Jets] 1
(a0) 30— —
Cuts for SU3: a3 - tt+Jets| -
.pT miss > 230 GeV q§ 205_ _E
-at least 4 jets: p_ > 30 GeV LS g
-at least 3 jetS: pT > 50 GeV 00: 50 100 150 200 2;0 MTT[GEV]
.at least 1 jet: pT > 220 GeV IOS-SS invarinant mass I f[;df ;5013;
L Endpunkt 92.66i:1.83
’AR(’C’C) < 2 50 | Steigpung -0.6693 + 0.1160
40

Linear Fit:
*endpoint from linear fit
very susceptible to fit range

N
o

events/4GeV/10fb!

. . 10
*bad approximation of shape ;
at the edge or tlfpai s et
-10_‘1t
: | 1 | 1 ‘ | | | 1 ‘ 1 | | | ‘ 1 | 1 | ‘ | | 1 | | | | | | r
0 50 100 150 200 250 300
M__[GeV]
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New approach:

* approximate shape

* extract endpoint from other trait

¥2 | ndf 22.16/13
, Prob 0.053
z L po 1907 + 140.0
e S0 p1 3.882+0.035
s [ p2 0.349 + 0.028
> 40—
Q T
£ a0 }L w[ w[ Fit function*:
> L 2
® L Po (In (x— p1))
20— —exp|—- >
" X 2p;
100 +
0 :_|. + +—|—‘|‘+ +‘|‘+-|—++ + et +—+t +
: | | 1 | | 1 1 | 1 | | 1 | 1 | 1 | | 1 | 1 1 1 | | 1 | 1 1 |
0 50 100 150 200 250 300
M(<z) /GeV

* modified adoption from: CMS NOTE 2006,/096

measure inflection point
-> more stable to change of
fitting range or binning
-> need calibration for
endpoint:
-> change involved masses
m(X3), m(7;), m(X3)
-> measure inflection point
as function of known

endpoint

inflection point:
3+,/(1 +i2)

2

1
Xp=€XPp Epg TPy

€rror:
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events/5GeV/10fb™

events /5GeV /10 fb inv.

Calibration: example of variation of +,-mass (SU3: 150 GeV) for fixed m(x%), m(x°)

ATLAS SUSY WG meeting, 06.06.2007

1
22 ndf 4.486/7 ¥* 1 ndf 448617 %2 I ndf 448617
Prob 07224 | | _ Prob 0.7224 Prob 0.7224
i po 1298+180.9 | £ | po 1208+180.9 | 3 T po 1298 + 180.9
w0l p1 3.730+0.043 | @ 40 p1 3.739+0.043 | g - p1 3.739+0.043
r p2 0.264+0.037 | 2 E p2 0.264 + 0.037 e p2 0.264 + 0.037
C = =
o g 30 3 sl
r 2 L ~ 2 L ~
sk m(7,)=130GeV §a Im(7;)=140GeV] £ b }t m(7,)=160GeV|
L o L 3 L
10 10— 10—
0 _ﬂH» +++H ++++H++H+*+H+ .t + 0 ‘H ++t+ ++++H+*+"++"+“+* t + 0 H ﬂt—k ++++“"’++““‘+++h¢—p++ 1 + o+
-10_—”,‘,,,|H,‘|H‘,\‘H, -107—.‘.‘\H.‘l‘.‘.m.‘.\.‘.mH.‘I -10:—."|‘Hm.‘.\...m.‘.w‘.‘.\
0 50 100 150 200 20 [ GeV] 0 50 100 150 200 250M(ﬂ) , G‘;‘\’f“ 0 50 100 150 200 250 300
T M(tt) IGeV
72 | ndf 448617 ¥2 I ndf 4486/7
Prob 0.7224 | Prob 0.7224 —
L 0 1298 +180.9 | : [ 0 1298 + 180.9 042 ~ 2 ~ )2 0)2
a0 21 3.739;0.043 1 a0l 21 3_73910_043 max _ (m(Xz) _m(Tl) )~(m('r1) _m(xl) )
r p2 0.264+0.037 | @ [ p2 0.264 + 0.037 mo.= -2
F N (m(T ) )
30— ) 30—
C v > Fro T T 7
r w{ - T k = 0100; . e -
20 m(7,)=190GeV 200 |m(r1):ZOOGeV| O . ]
10— 10 E 90? : =
C C o r ' .
0 ; ‘h"“ iy ++++4+++-o—0-+++|—4+++ + + + 0 :— +++‘H +++-|-4+++—'—'—++—*—¢-4—p++ + + + % 80 ; 7:
: 4 N .
Fe L S S U S E H R S U S S M| A0 e L @70: b
0 50 100 150 200 250 300 0 50 100 150 200 250 300 C ]
Mtt) /GeV M(zt) IGeV 6ol =
m(t,) [GeV] | endpoint (theoret.) [GeV] | Inflection point [GeV] . ]
130 74 61 +-7 502_ T
140 91 74 +- 8 r ]
160 101 94 +- 13 40 E
190 85 83 +-11 30:— . e
200 n 7+ 15 B R T T T TV R
210 50 47 +- 19 .
m(t,) /GeV
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events /5GeV /10 fb inv.

- - - ¥2 { ndf 3751712
calibration line: >
0 1207 prop 0.9875
y=(0.71+0.09) x+(13£9)GeV | = |
\ 'E.'l l]l]: y-axis intercepta 12.74+ 8.86
5 |
= H slopeb 0.7103 + 0.0931
9 80
= | ~
E L
s0— 60—
- SU3 + BG o
501 40 :
40— o0
I B 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
30— 1[ + + O 20 40 60 80 100 120 140
: + endpoint /GeV
20—
10 -> measured endpoint:
- Jr (97 £ 9% + 6™ GeV
L +—|—‘|‘ -|—|-|—+ + e+ -I_-|—|—+
oF Jj T T theoretical: 98 GeV
-1 u __l | | 1 | | | | | | 1 | | | | | | 1 | | | | | | | | | | | |
0 50 100 150 200 250 300
M(tt) /GeV
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Conclusion:
 inflection point method is applicable

for endpoint determination
« at 10 fb": endpoint can be measured in SU3
with 15% precision
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events /5GeV /10 fb inv.

variation of

x°-mass (SU3: 150 GeV) for fixed mx3),m(+,)

Carolin Zendler

ATLAS SUSY WG meeting, 06.06.2007

¥2 1 ndf 6.436/18 ¥2 | ndf 9.577 117 x* ! ndf 6.499/9
Prob 0.9941 Prob 0.9204 | Prob 0.6891
ol po 2687+ 178.0 E g po 2373+1835 | 2 [ po 1964 + 205.8
C p1 41560034 2o " [ p1 4.091+0.039 | g 50— p1 3.842+0.044
N p2 035940027 = [ p2 0.3425+0.0308 | © [ p2 0.2601+ 0.0322
40— = af = T
o + 2 C }L 2 40
R 3t 3t
; Q e r
30F + 2 30 2 30 H }{
= g r + g T
20:_ ‘|‘ o 20? ‘H» o 20;
10? e 10
O%ﬁ ‘|‘+++'|'++++++H-¢—-|-++++++ o+ ﬂ_‘|> g '|'+*-.- U + oéﬁ n + ‘v‘+++H""'+ - .|. .
T | N N R B R | A0 L P R R | 10:H.\.H.lw.‘lwHl‘”.\.w‘l
0 50 100 150 200 250 300 0 50 100 200 250 300 0 50 100 150 200 250 300
M(zt) IGeV M(zt) IGeV M(zt) IGeV
>0 ~0 ~
m(X,)=77.9GeV m(x,)=97.9GeV m(x9)=127.9GeV
¥2 I ndf 2.866/8
) Prob 0.9425
g T po 094.7 + 149.4
a 40— p1 3.548+0.122 F =
s [ P2 0.3204+0.0927 M0 ]
> . F =
g - :1305 -
e L c I ]
‘2 C '61205 =
$ 20 % F =
* L . . 110— =
F m(x,) [GeV] ‘endpomt [GeV]| Infl. point [GeV] € - ]
10 77.9 136 112 +-9 100 E
- H 97.9 121 101 +-9 90F- =
u# byt e S+ L 127.9 83 67 +- 6 : -
C 137.9 63 57 +- 16 80— =
e b by b by by = -
0 50 100 150 200 250 300 700 =
. Mitt) /GeV r =
0 — -
m(xl):137.9GeV 60;\ L ‘ I | | ‘ I I ‘ I ‘ I | ‘ I ‘E
80 90 100 110 120 133 140
m(;~(1) 1GeV
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events /5GeV /10 fb inv.

variation of x¢-mass (SU3: 150 GeV) for fixed m(+,), m(x?)

. I -+

‘.50.‘

P R
100

P I
150

m(x%)=198.6GeV

endpoint [GeV]

¥2 I ndf 9.243/10
Prob 05002 |
F p0 1695+163.6 | 2 F
6oL p1 3.473+0.045 | g 60
E p2 0.3491+0.0356 | = [
50— S 5o
£ >
C Q F
40— © 40—

E £ L
30 2 30— }[
- ) .

20 20
10}[ 10
= 1 E
n# I JF.|.++++++++++4++ + o+t 0f
T S N R RN T RN 10,
0 50 100 150 200 250 300 0
M(zt) IGeV
70
m(x,)=178.6GeV
¥2 [ ndf 11.41/16
. Prob 0.7833
£ 50 po 1911+ 159.1
a8 L p 4.151£0.038
S 40l p2 0.3201+ 0.0256
> C
o L
© 30
s F m(xz) [GeV]
£ r
2 20 + 178.6
E 198.6
10— 238.6
£ 258.6
0: +++++JF++++ +f ++ [
A0 N I IS I R B |
0 50 100 150 200 250 300
M(z7) /GeV

m(x%)=258.6GeV

60
80
115
130
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¥2 | ndf 6.559/ 14 ¥ { ndf 10.53/ 16
Prob 09504 | Prob 0.8374
po 2198+1835 | 2 [ po 2168+ 171.1
p1 371740039 | a [ pl 4.019+0.037
p2 0.3684+0.0335 | o 40— p2 0.3343 + 0.0251

3 F
8_ 30—
a2 J{
] N
2 20
o C
10
0}+ +++4—+-H+4~H++ ++
P R B | '10:.‘.‘\‘..‘\‘.‘.\‘...\.‘.‘\H..\
200 250 300 0 50 100 150 200 250 300
M(xz) IGeV M{tt) /GeV
0
m(x%)=238.6GeV
% ;\ L T T 17T TT 17T TT 17T TT 17T TT 17T TT 1T TT 17T TT 1T \\;
130 +
O el ]
— = . -
-, [ |
.51202 ]
o r ' ]

Infl. point [GeV] .8310? E

55 +-6 € 00 B
73 +-8 o™ : -
92 +-7 90 =
102 +- 8 . ]
80 . -
70 . -
60— - =
jT\ Ll ‘ L1l ‘ - ‘ I - ‘ - ‘ - ‘ Ll 1] ‘ - ‘ Ll | ‘ L \;

180 190 200 210 220 230 240 250 260
m(%z) 1GeV
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