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Post-Tsukuba Software
Activities

e SUSY analysis (previously missing)
e Remake of two recoll mass analyses

e Further comparison between DREAM data and
LCroot algorithms

See also the following talk:

V. Di Benedetto on Friday
J. Hauptman tomorrow
A. Mazzacane on Friday

September 30th, 2C




Status of ILCroot

New central tracker for higher energies studies (temporary module
while waiting for Paris VI new proposal)

New reallignement with latest Aliroot version (v4.17 release)

Interface to external files in various format (STDHEP, text, etc.)
Standalone VTX track fitter
Pattern recognition from VTX (for si central trackers)

Parametric beam background (# integrated bunch crossing chosen at
run time

Growing number of experiments have adopted it: Alice (LHC),
Opera (LNGS), (Meg), CMB (GSI), Panda(GSl), 4th Concept and
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Physics Studies for Lol

Detector simulation frozen in July 2008 (except Ecal). Simu & Reco
started August 2008 (expect some discrepancy with LOI)

4" Concept used SiD sample for SUSY and recoil mass studies and
ILD sample for the rest

Not only ILCroot: MarlinKinFit & Rave

99% computing resources are from Fermilab

1% computing resources are from INFN

ILCroot is freely available at Fermilab

nito://ilc.fnal.gov/detector/rd/physics/technical/resources/ilcroot.shtmi
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Processes for LOI

: . Beam
Process e polar. e’ polar. Ecal bkgnd MC

Z°H° — pt X

Z°H° - ete X

Z°H — 4jets

Z°H° - Vv X

e'e — tt

e'e” —> X1 X1 —> XX’ W'W-
e'e” => X°X2’ —> Xa%X1° 2°2°

etes - TT




ee—>Z2H > X \s=250 GeV
e'e —>Z2°H° —>ete X ’\/s=250 GeV

Repeat the recoil analysis with Z -> y+u-, e+e—,
Including the corrected ISR spectrum

M, = 0 also corrected (inducing wrong muon
bremsstrahlung)

80/30 polarization of background by re-waiting method

The analysis methods are the same as described in the
Lol, and we solve the problem for three cases (u+u-—,
e+e— with tracking only, and e+e— with tracking and
calorimetry)
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ee—>Z2H > X \s=250 GeV

Analysis strategy
Initial cuts to reduce background Final state

ete - Z'HY — putpu— + X
ete”

— ptp

T — p{._;;._;z."';;._

ete” — putp—7r7—

102 <« Myppu(p i) < 168 GeV eTeT — puTu e e

E— s
=T E — T
5. At least 4 charged tracks for the - f +‘t —
=TeT — T U

. . Fe— — utu—dd
Require two tracks in the Muon Spectrometer e e dd

— p T ss

W cc
pwtp—bb

€ = 80.5%
Purity= 99.9%

IIII|IlII|IIII|IIII|IIII

[ 1* Energy Resolution Entries 5767

Mean -0.0004152
RMS 0.1932

gig pu- efficiency vs P

M
0 30 40 S0 G0 7o

¥2 I ndf 257613
Constant 1118+ 23.8

Final cuts for S/N enjhancement

Py 7 Mean  0.0009894 + 0.0014548
. largest B, > 20 GeV

Sigma 0.08068 + 0.00165

2. At least 5 charged tracks successfully reconstructed (including the muons)

3. Distance of closest approach to the origin for the candidate muon tracks < 6 mm|

R R R i A IR B Lo e |l

=
RT T T
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ee—>Z2H > X \s=250 GeV

Mean

Recoil Mass 1216

o2/ ndf 155.404 /80

g e e Constant 292.109 +12.268

2 = o M, 120.658 +0.070

sat  _ 2 st _ 2 v Sn, 0.936555 +0.065978
AM figes =936MeV /c™  AM j,, =660MeV /c = dpin S ibmtet b 0462005 +0.053938
k 0.119073 +0.016851

AM S =171MeV /c* AM ¥ =40MeV /c?
=1362+ 077 fb
=64.1%

Signal + Background

400 bkg p0 2028.66 +14.06

bkg pl 274687 0,141

g bkg p2 0.100546 =+ 0.000980

e'e” L Z°H°

I]IIIIlITIIlIII!

300
&

reconstrucion
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135 140
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| Invariant Mass Z Resolution | Entries 5490

Mean 0.4293
RMS 0.908
¥2 I ndf 181375
Constant 806.4+18.2
Mean 0.03967 + 0.00325
0.1711+ 0.0029

Sigma

tlIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III

]
E

'
|
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ete => Z°H° —>

Recoil Mass

Results

AM 32 =679MeV /c?

Higgs

g

e'e” . Z°H°

£ =718%

reconstruction
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AM T =179MeV /c* AM X =27MeV /c?
= 895+ 091 fb

AM ¥ =280MeV /c?

Higgs

Z° Mass
Resolution

360

100

60

o2
o-

- X \s=250 GeV /7€,

[T AR

— signale’e = HZ— p'uX

——— Signal + Background

Background e“e— ZZ | WW / Bhabha

Mean 112.8

%2 ndf 56.8612 /117
Constant 217.733 + 10.928
M, 120.284 + 0.050
0.678781+ 0.044998
0.613722 + 0.072172
0.168354 £ 0.032078

1912.55 + 40.57

-40.0986 £ 0.3438

0.292591+ 0.002017

-0.000727034 + 0.0000167861
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Initial cuts to reduce background

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

Require two electrons in the ECAL/DCH

2. P(e*) > 9 GeV

4. 102 < Mypeou(ete) < 168 GeV/c2

ot

e'e —>Z2°H° —>ete X ’\/s=250 GeV

Analysis strategy

Final state

. |cosB.| < 0.95

. At least 4 charged tracks for theete™ —

eT e~ montecarlo sample

5. At least 6 charged tracks for the eTe™ —

e e montecarlo sample

bbbt o
Ll |

& Energy Resolution

. largest P. > 20 GeV

2 -

g -

S‘HII'U'U—

e*e- efficiency vs E N

800—

PN TN N N T N T T Y N T T N [N TN O T N T N S A -

a0 -

Ge\Vic »

G00—

00~

2. At least 5 charged tracks successfully reconstructed 200~
3. Distance of closest approach to the origin for the candidate electron tracks < 6 mm o | | |

v A -2

Entries 6139
Mean 0.06859
RMS 0.3115
¥ ndf 21973
Constant 1039+ 22.9

Mean 0.00665 = 0.00154
Sigma 0.08161+ 0.00175

-1.5 -1 0.5 0 0.5




e'e —>Z2°H° —>ete X ’\/s=250 GeV

Recoil Mass Mean 121
x® I ndf 65,6177 / B0
- R Constant 383.509 + 13.532
_ o — Background &'s — ZZ | WWY | Bhabha M 120.09 < 0.06
AM S =1050MeV /¢ AM Y. =90MeV /¢ 3 .
Higgs Higgs - sigral 65 HZ» 5 X ", 1.04595 + 0.05969
AM & = 400MeV /C2 AM > = 20MeV / C2 BGD:— B 0.543468 + 0.051336
20 20 - signal - Background K 0.140757 + 0.021534
500— bkg p0 2804.59 £ 15.95
= + C
Oere zome 1508+ 076 1b - bkg p1 -37.1037 + 01622
400
& coonstrugion = 68.3% 0131677 + 0.001100
300
200
100
T_'|||J_LJ_|...1..._| PR TN N T T T [N N T [T T [ OOl
?ﬂ 110 115 120 125 130 135 140

GeVic?

Recoil Mass Resolution (using P from Tracker) | [ Recoil Mass Resolution | Entries 6111
g E — Py 2 F Mean 0.334
§4gg:_ i RMS 2702 E - Tracking RN_'S 1.482

3505 Tracking - oara/7 - + 22/ ndf 16.65 /15

: only Constant 4138 |48 IS calorimeter Constant 474.6+9.0
300 Mean 001305 | .0l00729 C Mean  0.4759+0.0068

E . - Sigma  0.4297 +0.0066
250F- Sigma  0.3308 |_0jooss 300 -

200 C

E 200—

150— C

1005 a

8 100

50 C

B e C
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e'e —>Z2°H° —>ete X ’\/s=250 GeV (Y

100
100

50

Background e'e’— ZZ | WW | Bhabha Mean 1e.7 Recoil MaSS b7 | WW | Bhabha Mean 1216
o2 | ndf 34.7693 1 117 12/ ndf 34.1307 /117
—— Signal e’e— HZ— e'eX Constant 239.844 + 12.675 - —— Signal e HZo €'eX Constant 148.263 £ 11.131
500 M, 120.153 + 0.059 400 W, 120.494 + 0.094
Pl Sional+ Background O 0.750767 + .057689 260 —— Signal + Background w, 0.853003 £ 0.092510
- B 0.647153 + 0063216
B p 0.628282 +F.076999 [
— [ K 00661782 + 0.0369419
4001 x 0171912033534 300
- - bkg p0 2960.4+ 138.2
- bkg p0 4450 18 +8.71 250 bkg p1 -58.2166 + 1.1048
300~ bkg p1 295,524 10.0970 - bkg p2 0.407803 + 0.007476
= 200
B bkg p2 0.7111915 100700 - -0.000971108+ 0.000056184
200 bkgp3 -0.00178053+ 100369 160

IIII|IIIIIIII—-I‘|IIIIII el den L b =
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o
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Summary of Recoil Mass Studies

expected
Event CTOSS
'-;:;'l.lll]]ll"- sectlon

11.664 fb

tracking onlv

-—.r-l —

tracking +
calorimeter
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meas'd uncertainty
Croes on gelection
section cross section

+ 0.907 th

13.472 th + 1.745 {h

10.8584 th + 1.594 fh
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Figure
number

120.25 + 0.68

120.49 + (.85

120.15 £ 0.76




Jet reconstrucion:
combine calorimetric and tracking
informations

(work in progress)




Jet Reconstruction Strategy

Jet axis from trackers
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ete” —> Z°H° —> yv X s=250 GeV

Disentangle 2-jets from multi-jets events

Final State

‘ Total number of charged tracks for ZH->2jet (blue) and ZH->4jet (red) | s a1 naenecer | 4_YCut versus 2_Y¥Cut for ZH->2jet {blue) and ZH->djet (red) I S S, e,
N = = Entries 46254
= Entries 43451 A Meanx  0.7057
— ean 1831 : e*e” —> H°Z°; H->qq, Z->w
C 0.09F RMS x ! !
3000 RMS 4.992 F RMS y ¢
r I—— 0.08F e —
C - E .. [Entie 43451 +A- o—7o0.
2500— Entries 46251 007 B Ml':n: ﬂ.d;1 ete- —> H°Z ; H—>qq, Z—>qq
= Mean  31.79 D-}SE .o Maan g 0005272
r DEE FRMSEE. ©0.4773
2000 RMS _ 6.338 E WS . 005766 N ng
g S : e'e" —>W'W-—>qq Iv
1500 — D04
1000~ 003 +A- o0 __
= E e'e—>27°27 >qq
F 0.02
500— E
E 001
o Ahana 90_

Reduce ZZ and WW background

Visible energy for ZH->2jet (blue), ZZ (red) and WW (green) |

| Angle between the jets for ZH->2jet (blue), Z7 (red) and WW (green)

2400 [vomereiottor_mezsas_nackcsony E | ! —
E 4500 el —>ZZ—>0a W
22007 |Entries 36762 E [Entries 36762 S S L L oo ¥
20007 |Mean 1284 400057 | pean 1329
1800 |RMS___ 11.81 3500 |RMS 17.3
LiliE 3000
1400 =
1200 26005
10005 2000
200 f_ htowerEjettot_filedX 1500 E |htrackAngleJet12_filesX
00 ; Entries 29238 E Entries 29238
c 1000—
400 |Mean 115 E |Mean 1116 Signal + Background
200:_ RMS 15.98 500 |RMS 30.04 20.06
E E 120~ Mo ars
00 = : . : - 74.21% 3.71
0 94.66+ 0.23
| 4.492 + 0.282
100— 73.26 % 3.62
= 121.3+0.2
| 4.357 + 0.237
|- 43.72 + 2.66
80 15+ 038

Reject prompt muons (via the Muon Spectrometer) from o
leptonic WW decay o
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ete —=> Z°H° -> v X ’\/s=250 GeV

H ks, P track, YCut and on Evis I el i i
Res u ItS ReCOIl Mass Entries 12532

119.7

Mean
Se[-IMRVS 5504

M g0 =11960+ 007 GeV / c?

Orioe = 3832 007GeV / ¢

o(e'e - Z°H%Z - vV;H - qq)=1553+ 22 fb
=288%

Entries 790
Mean 117.6
RMS

&

reconstrudion

III|III|III|III__|__. II|III|III
00 20 40 60 80 140 160 180 200

10° = [sum] ____hsum
S Entries 26857
= r Mean 123.1
- E RMS 10.16
B L= +2 I ndf 274.38193
10* = - po 9295.9 + 205.6
= 600 p1 119.602+ 0.074
C = p2 3.83351 0.07430
- e p3 23269.2+ 748.6
107 = C p4 -635.041+ 19.612
= E ps 5.69579 + 0.16984
- 400~ pé -0.0166961 + 00004854
107 300
- 200
|| 100
10 do G -
—_r i O _l - | | - | | - | Ll .l —-J 1 ) - | L1 | Ll 1 | 1 - | - 1
-1 0 1 2 3 4 5 0 20 40 60 80 100 120 140 160 180 200

7
secondary vertex significance, log(1+d/c)



e*e  —> tt —>W*'bWb —>qgbqgb \s=500 GeV

Disentangle 6-jets from 2 and 4-jets events — Final State
signa

e*e  —> tt—>qgb qqb

e*e” —> W*W" —>qq qq

"800 800 1000 1200 1400 160
log(¥Cut) numbed

Choose best jet-jet combination with a x? based
on M; close to My

7-C Kinematic fit (MarlinKinFit)
« Y P=0
e 3 E, =500 GeV
o My = My, =804 GeV/c?
e M, — M;=10
Final cut; X2/ndf<45/7 R st

signal efficiency
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e*e —> tt ->W*'bW'b —>qgbqagb \s=500 GeV

21464
1853

Results - -

100527 + 118.8

— 2 206+ 0.
M. =17421+ 006GeV /c ss3a4s - 0,035
-208.198 + 3.269

1.74404 + 0.03029

O-top - 4-65 i 0-06 Gev /C2 . 0.00195336 + 0.0 19652

1.978430-05 + 7.29270e-07
=16%

top

&

reconstruction

INext step Is to complete
the flavo

1
240 260
Mass, GeV

Rave Flavour tagging g Rave Rejection efficiency

' 8
10% %’ -

| : = =

I & CC
100 & %.,

H i _ﬂ

H -E ._.;—F"'-F'-
107 —__briets - f_r,_.»-”"ﬂrﬂd

B 8 40 S

g ; e e i uds
‘0 I i c-jets E 0k f

53 T 1 =

: i 3 P /-

I \\h"'-m R /

e
1E --tightJetsHHE : S =
| |
L1 11 111 11 1 L1 1 1 L1l 1 1 | 11 1 1 | 1111 11 11 1 1 11 1 1 11 1 1 11 1 1 11 1 1 11 1 1 11 1 1 L1 1 1 L1 1 1
A 0 1 2 3 4 5 3 7 8 04 02 03 04 05 06 07 08 09 1

log(1+dig) h-jet efficiency



e'e —> X"y ~> X %L WW-
e’e” —> X.%%2° —> X1°X1° £°2°
List charged traks from trackers

List of HCAL towers and ECAL cells with E >10 MeV

after calorimeters calibration

min |m,- m, |

To further reduce background:

Im.- m,, | <5 GeVi/c?
J

Fit on dijet-mass invariant distribution

A. Mazzacane

\s=500 GeV

Events forced into 4jets
(Durham)

E.= 5GeV
| cos G| < 0.99

N > 2
Niotal charged tracks 2 20
Y > 0.001

100 GeV < E;, < 250 GeV
| cOS B pl < 0.8

M .. > 220 GeV/c?

No lepton with E

total Icharged tracks in je

> 25 GeV

lepton

= 30.3%
= 28.6%

Schargino

Eneutralino




ete” => X"y —> X %X° WHW- \s=500 GeV

e*e” —> X°%2® —> X1°X1® £°2°

295.976 [ 228

oo posmapaslll itted distribution (double gaussian plus 3" order polynomial)
b = p1 10.0275 + 0.0272
s -
I C_ p2 -0.129568 + 0.000258
Lﬁ Y C p3 0.000512916 + 0.000002019
160 — E 198231 3.460 M., = 79.40 + 0.06 GeV/c?
o ps 79.402 + 0.060 W 2
140— pé 2.83823 + 0.06062 GW =2.84 +0.06 GeV/c
C p7 28,1716 £ 1.734T7
120— pé 89.5478 + 0.2047 — 2
- 8 2760464 0.21087 M, =89.55+0.20 GeVic
100 0,=277%2021 GeV/c?
80
60—
401
i
20—
C ||4||
Covoo b v v b v b v b by gy sl el ;—-120_ - -
% 50 60 70 80 9 100 110 120 o T
Reconstructed Di-jet Mass (GeV/c?) = C
Q10—
=
& =
Reconstructed masses after selection cuts and jet pairing E1001 :
=} - = "
- - T
E 90— . --:l-ﬁ_'_-
'E e IF -:-!.-E'E:.-:"_F
~N go— :"E—'“ -I-E-'-.L
- _- '.
70— -
60— 1
October 2nd, 2009 a5 ] | | | |
5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
%o 60 70 80 90 100 110 120

A. Mazzacane 1st boson mass (GeV/c?)




ete —>T;T—>pv  s=500 GeV

Final state

Analysis strategy

1 selection
Ntracks<6
Two narrow jets (calo only)

Energy in Ecal
E.. > 45 GeV (suppress yy—>11)

calo crystals

Angle between two jets > 175° , — R
RMS x 0.5209

Bhabha rejection (6 > 15°) = L

Hadronic t decay selection

Muon veto (use Muon
Spectrometer)

Electron veto (combined DCH,
ECAL and HCAL)

; ) btermp ___
Yy Invariant mass pgivsaiies

+ . ;1;&; 0.2449
T"—>pv selection
. 140
Tty y unfolding 0]

Cut M, close to nominal M, 100 1

i
80
60

40
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\s=500 GeV

e'e—>TT ;T—>pV

Results

| p Invariant Mass

hrhoT

- signal

Entries
Mean
RMS

4937
0.5958
0.2127

- background

hrho

- Sum

Entries
Mean

RMS

3851
0.5897
0.2234

hrhobg

Entries
Mean
RMS

1086
0.5463
0.2301

1.5
p Invariant Mass (GeV)
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ete- —> Z°H° ; and Z°->cc H°—>bb \s=250 GeV

Analysis strategy
Select Event with 4 jets (use jet finder
with recursive y.,)
Ecao + E muon CUt to reduce background
(events with neutrino or ISR)

5-C kinematic fit to all possible jet-jet
combinations

: 5 By=10 .
- Jet-jet mass
2. > E; =250 GeV recoiling

5 sy e e d Against a Z°
3. J”f 7= c}l (_-:E‘\"' e* ! !

Pick combination with highest 3625 £ 100
' ' | | ' -0.6126 + 0.0010

prObabIIIty I I I I I 0004407 -+ 0.000005
Final cut: x2/ndf<16/5 | | | i | | | i

September 30th, 2009

9 100 110 120 130 140 150 160 _
MHiggs.' GeV/c*




e*e” —> ZOH° : Z°->uu Ho->cc Vs=250 GeV

Analysis strategy

Select Event with 4 jets (use jet finder
with recursive y.,)

Select M;;;; and My,
Requires 1 combination within 10 GeV
from nominal Z° mass

Plot the other combination hHiggeSalact

Entries 110
Mean 1127

Events with 2 ndf 4118 /10
. A 15,09 = 4.08
S|gn|f|ca!1t Emiss ' P;;Tc 1179+ 1?;
(neutrinos) ABky  aia- sess

: 108.1+ 3.3
: 14.16 2 2.73

B
100 120 140 160 180 200
Mass of selected jet pairs for Higgs, GeV/c”
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W/Z Mass Separation at 500 GeV

e KEK event sample

e Simple Durham jet-finder a la L3
(recursive y,,) used for this
analysis

No combined information with
tracking yet (3 entries/evt)

No ECAL
4-jets finding efficiency: 95%

All combination plotted

(6 entries/event)

Choose best pair combination
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Event Display in ILCroot

ete -> HOHoZ°
—> 4 |ets 2
muons
ECM =500
GeV

T T T TR
(Ee T T I
COTEH T T [P
T 1 T T




Conclusions

Several Physics studies have been performed by the 4th
Concept

Overall performance of 4t Concept detector is excellent

Software framework (ILCroot) has run flawlessly along the
benchmark process (200-1000 CPU on Fermi-GRID almost
no-stop since August 2008)

Update version of ILCroot will be released soon

Plans are to complete the current studies into a publishable
form and then move the simulation activities to support
generic detector R&D and physics studies at energies higher
than ILC
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Backup slides
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Outline

e The simulations in the 4th Concept
e ILCroot
e Detector simulations

e Performance & Optimization
e Physics benchmarks for the Lol
e Future prospects
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The Virtual Montecarlo Concept

e Virtual MC provides a virtual interface to Monte Carlo

e It allows to run the same user application with all
supported Monte Carlo programs

e The concrete Monte Carlo (Geant3, Geant4, Fluka) is
selected and loaded at run time

e Compare Montecarlo performance and possible flows

e Choose the optimal Montecarlo for the study

Sl Perfect Tool for Designing/Optimizing new Detectg
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4" Concept Software Strategy: ILCroot

architecture (based on
Full support provided by Brun, Carminati, Ferrari, et al.

Uses ROOT as infrastructure
e All ROOQOT tools are available (1/0, graphics, PROOF, data structure, etc)
e Extremely large community of users/developers

TGenerator for events generation

Virtual Geometry Modeler (VGM) for geometry

Based on Virtual Montecarlo

Could it ever evolve into a general purpose entity for the HEP community (as
ROOT)?

Growing number of experiments have adopted it: Alice, Opera, CMB, (Meg),
Panda, 4th Concept

Six MDC have proven robustness, reliability and portability

= Do not Reinvent the wheel
SepicilerS0th, 2009 Concentrate on Detector studies and Physicg




Dual Readout Calorimetry

Total calorimeter energy: use two measured sigmads\&o, energy-independent,
calibration constants

= _NslEstne —1)-nc [E ns-1)

HCAL —

,7C ,75

| Reconstructed Energy | Entries 1448

100— 80— Mean 28.77
| | Entries 1448 £
C | Mean 3094 40Gevm 70FF RMS  4.389
~ | RMS eoa
BO_ %2 / ndf E
I | Constant 88 93 50
60:_ Mean 40.01}+ 0.06 F
| | Sigma 22934 0.044 40—
i 30—
40: ol
: 10—
20__ o:lrhmm—m.‘...“”.‘...‘... n_n
i 15 20 25 30 35 40 45
T L L B . [ Scintillating Signal | Entries 1448
050 25 30 35 E

1 | L L L | el L
40 45 50 90F
Energy (GeV) sok- Mean 56.43

RMS 6.739

From calibration -
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Improving the Energy Resolution:
The Effect of Neutrons 45 GeV TI-

Cerpevsf

Cer pe versus Neutron fractionl

22200
E 2000 >
1800
1600
1400
1200
1000
800
600
400

|
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hCerSignal

From Dual

to Triple Readout

o n
3 I

Time history of the Cer

Neutron contribution
(negligeable)

September 30th, 2009

Time history of the Scint p

Neutron contribution

ALPCGO09 - Corrado Gatto

neutrons
/]

35

ILCRoOt simulation




Compensation with
ECAL and HCAL

e Get E¢, . and E., from ECAL (disregard
neutrons as Zggo >> 1)

e Get Eg, Ecer @and E
e Then:

from HCAL

neutr

_ s HES +ENM) e —1)-nc UEE™ +E™) 75 -1) |

E [E HCAL

Total ~—

e —11s

e Estimate n., ng and n,, from a 45 GeV run (1T
and e’) by minimizing the spread of E,,
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|dentification with

Particle

Triple Readout

Cer Energy vs Scint Energy

50¢

45

Scint Energy (GeV)
e - [y M 2 2 =
o n (=) [~]) =] n L=

o
T

'|IILIilIIjIIIiI'LI:I jllli

| (8-O)(S+C) |

600
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300

'|"|.|j|1|
5

Cer Energy (GeV)
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45 GeV particles
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Calorimeter Response for 45 GeV e

[ Cerenkov digits __..EQ.EE-C_:I ] _ Digits s |

[Entries
S o | Mean x 93.51 e Mean x 83.53

____‘___d..-f_-._-:—-"""_r T Ihlean ¥ 93.8 H______._-r-—'-"""-___ --.._“_‘-\,__‘ Meany 93,77
e ; e e e |RMBx  0.3208
e R e ~(RMSy 0401
- 507 R T
“ i

404

I  F core w}

104

R et S

___Digls ¢ Scint digits Digits_s

[Entries 12 Entries FT]
| Mean x 82,51 Mean x 92.53
’ | Mean y 92,74 Mean y #2.711
i |RMS x 06526 RMS x 0.742
-‘.?:;.\\LRHS y 0.7345 Ll: RMS y 0.7576

o =

boundary




80 GeV jet with escaping particles

ILCRoo0t simulation

_,.
R s

:

i
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utu- at 3.5 GeV/c

40

ILCRoo0Ot simulation
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ete -> Z°H° -> vv cc + ZZ Background

hSigBkg
Entries 21566
Mean 106.3
RMS 20.06
215.4 f{ 258
0.975
74.21+ 3.71
94.66 + 0.23
4.492 + 0.282
73.26 + 3.62
121.3+ 0.2
4.357 -\ 0.237
43.72\ 2.66
106.60\ 0.4
18.94 +\ 1\ 35

40 60 80 100 120 140 160 180 200
DijetMass (GeV/c?)

e Signal + ZZ background No flavor tagging
e Requires 2 jets from jet-finder Fit with three gaussians
e Evis > 130 GeV Selection Efficiency = 80.2%
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