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Mass reach @ 14 Te

= Expected squark-gluino mass
5 reach with CMS
2500 ‘f‘ = 15-18 TeV with 10 fb!
= = 2.3-25 TeV with 100 fb-!
£ » 3.7-4.2 Tev with 100 fb-! @28
20000 TeV
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= Look at a particular decay chain and try to reconstruct |
sparticles for some set of mMSUGRA parameters

Pr Post-LEP Benchimarks for Supersymimeiry (hep-ph/0106204)

Model A 5} I J K L M
my/2 600 1500 | 350 750 | 1150 | 450 | 1900
Mo 140 419 | 130 300 | 1000 | 350 | 1500
tan 3 5 20 35 35 35 50 50
sign{u) + + + + — + +
a,(my) 120 117 | 122 119 117 | 121 116
My 175 175 | 175 175 | 175 175

Chose point B & G
as working points
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~ Event final state:
A b » > 2 high p; isolated leptons OS
P * > 2 high p; b jets
* missing E,
- > 2 isolated leptons, p;>15 GeV, |n|<2.4
«>2 b-jets, p;>20 GeV, |n|<2
SM bkg: tt, Z+jet, W+jet, ZZ, WW, ZW
3
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Point B spectra

. g 595.1 t, 392.9
m, =250 sign =

! g (,u ) b, 496.0 1 575.9
m, = 100 Ao =0 bg 524.0 x4° 361.1
tan 8 =10 a 559 %P 339.9
. 9 520 %2° 174 4
Point B I 196 5 o~ 3616

TOT _T 136.2 ' :
Osysy = 271.77 pb e 36. X1 738
| 1 = LSP 95.6

pp > § — bb (17% by, 10% by)
b (37 % by, 25% by)

%ZIOK ¢~ (0.04 %)

%E U 2 (16.4 %) 5?&5 2'15582
50T — )t (83.2%) |
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Events/2 GeV
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Z+jet

10 fb-!
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Dilepton edg
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E(ll) > 100 GeV
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Dilepton edqge fit

M(ee’) + M(u'p ) -M(e ) -M(e"u)

. H E(Il) > 100 GeV |

E,miss > 150 GeV
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Fit result:

85.48 + 0.91 GeV
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Combining the y,°

obtained from the two ..
leptons with one of the b-
jets of the event we can
reconstruct the sbottom

>
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Assuming M(y;°) known!
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The ATLAS method

ATLAS Note Phys-109 (Hinchliffe, Paige...)
Combination of the dilepton pair with all the b-jets in the event

100 .
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Sbottom reconstruc !&

Chose the most energetic b-jeTT ﬁzg =1+
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Combinatorial suppre

g — Kt (3%) M(G) - M(T1) = 27 GeV
2b (69%), Tib, ¥t M(T)-M(3b) ~ 184 GeV

b — %t (46%) b, — %t (34%)
b, > t W (9%) b, > W (22%)
b’;z;b (69%), %:b, 7ot b % (69%), %:b, ¥t

M(b) - M(5 1) ~ 147 GeV
M(b) - MEW) =23 GeV
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Sbottom mass

10 fb-1

E.miss > 150 GeV
|

|E,_ios 1 > 250 GeV
X

Result of fit:

M(X°b) = 499.4 + 6.6 GeV

0=47.6

b-tag: ¢>3

|
E(ll) > 100 GeV

Generated masses:
M(b )= 4960 GeV

M(b,) =524.0 GeV

sia Tricomi
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E,miss > 150 GeV

1E,_ .., > 250 GeV
1 b-tag: c>3
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Result of fit:
M(xobb) 585.1+11.1 GeV

o =50.1

Generated mass:

M(@G) =595.1 GeV
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Dependance on M(x;"

situation...

e MR®) = MRtrue) = M(D)=499.4 GeV
— M(X°) = M — M(b)=467.8 GeV

- |, Mean 474.9

Sb Ottom IEDntries 9222 |

20 Gluino
| 595
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= MRO) = MEtrue) = M@) =585.16eV | [ 5%
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Events/20 GeV

Events/20 GeV
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150

M(X°) = 30 GeV

M) - M(b)
doesn't depend on M(y°) !

fE!=v=|_.=lfl_|
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ID

16 — Entries 153

14 | e o M(X°bb) - M(X°b) = 86.7 + 4.7 GeV
5 , - =86.7 + 4. e
| E,miss > 150 GeV X X

12 | oc=205

E,,_’ief1 > 250 GeV

Generated mass:
M(G)-M(b, ) =991 GeV
M(G)-M(b,) =711 GeV
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Results for 60 fb-!

200

400

75 GeV < M

ID 103
Entries 259
Mean 524.5
RMS 154.9
X'/ ndf 25.20 / 17
P1 0.7067E-13
P2 -0.2335E+16
P3 0.5676E+13
P4 0.1605E+11
5 -0.7455E-02
6 26.80
7 501.1
8 32.59
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144.7

1349 / 15
0.5093E-12
0.1207E+15
-0.9095E+12
0.1758E+10
-0.4878E-02
18.27
581.9
48.36

0 200

800 1000
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g=48.4
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aration
10645, § —bb — Xbb — X°¢* ¢ bb

106§5, §—bb — X%b — X2/ ¢ bb

300 | ID 1011
I Entri 2618

n 503.9

RMS 106.8
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Detector resolution seems to prevent sbottom sepamﬁon

Full detailed simulation needed!
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554
130.9
67.29

25.07 / 26
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0.1651E+10

-0.6860E+08
-0.1218E+07
-0.1478E-01

30.94

83.10
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250

IM(Xbb) - M(X%b) = 83.1+2.4 GeV

. oc=138 )

Generated values:

M(G)-M(b ) =991 GeV
M(G) - M(b,) =711 GeV
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400 |
300 |
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100 |

Results for 300 fb! |
6b GeV < M. < 81

ID AV

Entries 4232 i

Mean 527.5 I 400 _

RMS 158.9 -1 -
300 fb! | .. |

EMiss > 200 GeV |
Eyiec1 > 250 GeV
200 T
b-tag: >3 5
E(D > 100 GeV
50
400 600 800 1000  —T 400 600 800 1000
M(x Obb) 590.9+2.4 GeV

o =50.8

M(b,) = 496.0 GeV Generated masses M(g) =595.1 GeV
M(b,) = 524.0 GeV




Point B

IM(X2bb) — M(X°b) = 86.4 1.0 GeV

250 |

200 |-

150 *
‘ Generated values:

M(G)-M(b, ) =991 GeV
M(G) - M(b,) =711 GeV
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20

74 GeV < M. < 80 GeV

ID KJ%

Entries 614 |
Mean 562.1 60 [
RMS 162.2 300 fb! [

Emiss > 200 GeV [ |
| |

Eyec1 > 400 GeV
|
b-tag: >3
E(D > 100 GeV
10 |
0 g o0 o aoo 1000
M(Z%bb) —594.2 151 GeV

c =395

M(b,) = 496.0 GeV Generated masses M(g) =595.1 GeV
M(b,) = 524.0 GeV




- Point B

(" Result of fit: )

M(X°bb) - M(X%b) = 85.7 + 2.4 GeV
. = 0=204 @ )
Generated values:
| M(G)-M(b. ) =991 GeV
o M(G) - M(b,) =711 GeV

0 50 100 150 200 250 300
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Summary of results <

= Sbottom and gluino reconstruction possible even at low integrated
luminosity (10 fb!) with
= Resolution <10%
= Errors on mass determination of 1-2% (if we assume M(y,°) known)

= Errors ~ 5-6% if we approximate M(y,°) ~ M(ll..,) (this approximation is
valid only in a mSUGRA scenario for which M(y,°) ~ 2M(y,?), if we want
a model independent analysis, we have to find other solutions)

» At 60 fb! improvements of ~ few percent but still no sbottom
separation
= Maybe detector resolution prevents it
= Detailed simulation needed at higher integrated luminosity to
understand if possible
= At 300 fb! and assuming M(y,°) measured from a LC, we can have
errors of ~0.5%

||||||||||||||||| 2C . ' '
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T T K| L
600 | 250 350 | 750 | 1150 | 450
mo 140 | 100 | 90 | 125 | 1500 | 3450 419 | 180 | 300 | 1000 | 350
tan /3 501 10 10| 10] 10| 10 20| 35| 35| 35| 50
sign(p) + 1 4+ + — + + + | + + — | +
as(my) || 120|123 | 121 | 121 123 | 120 117 [122 | 119 | 117 | 121
My 175 | 175 | 175 | 175 | 171 | 171 175
g 919.8 1, 589.4 —+ g
b, 723.0 to 800.8 1A
by 7713 X0 545.3 1.\ mubosy
q 814 %30 532.4 +
R 780 %2 294 8 1| =2y f
I 299.6 - 5461 ':
e 193.4 - 2945
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Decay chain

pp > g — bb (16% by, 10% by)

~ Less good events
b b (15 % by, 28% by) =

S T > Y (8%) (60 %) (16%)

§ — Tt (16%) (8 %)

70 (85%)(2.7%), 7;b, 73t  More “fake" events

b — ¥t (7%)(3.5%) b, > %1 (2.6%)(1.6%)
b — T W (3%)(1%) b, - T W (3.2%)(1.2%)
—
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Dilepton edge

— 1
slepton — 1
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150

E,miss > 250 GeV

ID 301
Entries 340
Mean 124.7
RMS 59.67
105 GeV < M .,

200 250 300
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Sbottom &

ID

103 ID

600 800 1000 1200

10 Entries 73 Entries
X Mean 712.1 Mean
RMS 238.2 RMS
s | i
; E,miss > 250 GeV
6 - Eb-je'l'l > 280 GeV
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400 600 800 1000 1200
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Even with harder cuts no good fit possible @ 60 fb-!
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Point G for 300 fb!
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Result of fit:

M( XP°bb) = 9211 + 123 GeV

g = 671

Alessia Tricom

Generated mass:

M(G) = 9198 GeV
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pp > g > qq (5.2%d,,5.6%u,,52%s,,56%c)

729 (32%)

— F o Y (16.4%)
7T = Pt (22.4%)

* b-jet veto

- >2 isolated leptons, p:>15 GeV, |n|<2.4
> 2 jets (not b), p;>20 GeV, |n|<2.4

danti b-ta
J >

No SM bkg: 2 leptons + high E™s cut




Squark reconstructic

This would need a better
understanding of the BKGs
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noint B m

Results at
Point |Luminosity | M®)(z°,..)]o MG) (2, | o N
(fb-1) oV GeV) | coy | (GeV) Z‘%”M‘b) (GeV)
MBY( =M., ) MG) (2 =M., ) N
B 10 4805 +h4 | 43.3 | h87.1+11.3 | 414 86.7+4.7 205
467.8 559.3
60 5011455 | 326 | b819+7H | 48.4 83.1+2.4 19.8
300 H12.0+14 | 34.7 | h94.2+51 | 395 85.7+2.4 204
6 |60 - - - - -
300 744 2+177 | B4.2 | 921.1+123 | 67.1 150.3+6.5
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Conclusions |
@ POINT B

= Sbottom and gluino reconstruction possible even at low integrated
luminosity (107fb1) with
= Resolution <10%
= Errors on mass determination of 1-2% (if we assume M(y,°) known)
= Errors ~5-6% if we approximate MLX%? ~ M(Il,%x (this approximation is valid
X2

only in a mSUGRA scenario for whic 0) ~ ZM(y,°), if we want a model
independent analysis, we have to find other solutions

n At 60 fb! improvements of ~few percent but still no sbottom separation
= Maybe detector resolution prevents it
= Detailed simulation needed at higher luminosity to understand if possible

= At 300 fb! and assuming M(y,°) measured from a LC, we can have errors

of ~0.5%
@ POINT 6
= Sbottom and gluino reconstruction possible only at high luminosity

= At 300 fb! we can reconstruct sbottoms and gluino with resolution
~7%, errors 1-2%, assuming M(y,) known froma LC
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Conclusions

More work in progress...
Still many things to be understood and many tools
to be developed and tuned before LHC starts!
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