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Introduction

ILD ECAL

- Easy to make fine granular ECAL

- Intrinsic energy resolution: ~ 16% //E (2006 PhysicsProtoType )

- Expensive

- Sc ECAL : - 45 mm x 5 mm plastic scintillator strip.
' - layer-layer orthogonal alighment = 5 x 5 mm? granularity.
Special algorithm (SSA) is developed as yesterday’s my talk .
- ghosts might appear

- Intrinsic energy resolution: ~ 13% /+/E (2009 PhysicsProtoType )

note 10 x 45 x 3 mm strip ~ real Hit

- less expensive than half as SIECAL.

....................................................................................................................................................................................................

. - Hybrid ECAL :- Si layers and Sc layers are piled up alternatively to take both advarjtdges

- ghosts are almost disappeared.

- in this talk, not real alternative Hybrid .... study of real alternative one is ongoing
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Motivation of this study ™

T rest-flame

V
* ee — TT is one of the ILD bench mark process to study the -
ECAL performance Ve
Seeing: r Lorentz
* event selection ability : Efficiency & Purity boost
* Physics observables : 0, AFB, tau polarization,
* High Lorentz boost of T jet (+/s = 500 GeV) Lab-flame I

— Challenge of particle separation by using PFA.

* Angular distribution provides the polarization of T

— requires precise four momentum measurements.

- including TT° reconstruction — 2-} separation ability.

T decay reconstruction is good examination of performance of ECALs
with PFA and Strip Splitting Algorithm for strip ECAL.
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Event samples

* Event generation : Whizard.

* T's branching ratio

* Beam condition /s =500GeV ( ISR-OFF)
* Beam polarization : e- e+ =-80% +30%, e-et+ =+80% -30%, T-ZevV 17.8%
T->UVV 17.4%
* Signal : e-et 2> TT T->TIV 1 1.3%
e BackGround (Temporary) : e- et — Bhabha T-2pv 24.9%
-y =TT T->alv (Ip) 9.0%
e- et > WW T->alv (3p) 10.0%
* Detector : Mokka ( ECAL Configuration )
SiIECAL : ScECAL : w/o SSA, w/ SSA Hybrid : Alternative Double Layer
0.5 mm of thickness of Si 1.5 mm of thickness of Sc Si+Si+Sc+Sc+Si+Si+..... (w/ SSA )
i"'""""'""""'""""'""""'""""'""""'""""'""""'""""'""""'"""A‘f')al')‘Si’5''\’Vfith'r“"@*"e''Sflj"it'&b'e""""""'}6&1'7211si’s"th"'C"m'p'k—:-’l:'a'ltr"a't:'rvei
thickness is under going Hybrid is under going
* Event reconstruction : Marlin.
- Reconstruction by using PandoraPFA. '
' - Mode Selection : cut base. m
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Reconstruction of T jet

Opening angle between
main two charged

|. Sort particles in energy order. .
1°_ |65°
-_- T-pair
2. Select two of the most energetic charged particles ( tau candidates ) N Bhabha
with larger than165° of their opening angle. ok
O | A e
: — This set of cuts is called the pre-cuts -3"5.'9'9' 6,55 -0.670.96 "0.95 -0.64 -0.63 -0.62 -0.51 -0.9
cosO
BG rejection ratio of the pre-cuts e-L, e+R T-pair Bhabha 2-7 —> T W-pair
Si Ecal 3.5% 67.8% 95.5% 47.3%
Hybrid 3.5% 67.9% 95.3% 48.2%
Sc SSA 3.4% 67.9% 95.4% 49.1%
Sc w/o SSA 9.9% 72.4% 95.4% 49.8%

% In order to make it simple ISR is off. in this study
2/3 events are rejected with ISR.

3. Merge the four momenta of particles around main candidates

— particles in |5 deg cone are merged

% considering Cone of 250 GeV T, it might be better to set 10 deg cone ( we know now ).
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Background Suppression

* done after pre-cut

| . The number of tracks <= 6.

2.70 < Ejg <450GeV.  Eyjs:charged energy

- effect of the background suppression

Cuts tautau bhabha ww 2-7r

No-Cut 100% 100% 100% 100%
Pre-Cut 96.4% 32.2% 50.9% 4.5%
#Tracks 94.1% 32.2% 2.3% 4.5%
Evisible 91.4% 8.3% 2.3% 3.7%
OpenAngle 89.7% 2.1% 0.6% 0.1%
cos(Thrust) 89.7% 2.1% 0.6% 0.1%

70GeV > to reject ¥ ¥ =TT Cut, 450GeV < to reject Bhabha.

3. 172° < Opening angle between 2jets.

— some BG Cut.
4. |cosO| < 0.9 for both jets.
—WW — |vlv Cut.

—— Sit-pair

Si/SCECAL N of Tracks  Si/ScECAL Vis Energy ___

—— Sit-pair ) —— Sit-pair
— SiBhabha — SiBhabha — SiBhabha
—— Si W-pair - V\{-palr —— Si W-pair
s — Siyysll 3 — Siyy=>ll 3 — Siyy->ll
10°F ——— Sc t-pair 3 107 —— Sc-pair = 10°F —— Sc t-pair
c —— Sc Bhabha 3 c - \?\f Bhabh E —— Sc Bhabha
Sc W-p ~pair ] r Sc W-pair
Scyy->ll C VY i L Sc yy->ll
: I
10°E = 10% - 10°E T T =
E | — E m E _-___Lr L
r S ] : r ey
o = = |
- — - - rJ'LnL_lJ'll r A _
10 <4 10 e R SR Iy ][Flﬂ ol
E 3 - ” Il ]th "|—J L= |-I 1 ! J:[ I]_ Mg
i : - e ifllis mlplll
| g Gl ALY
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Forward-Backward Asymmetry

v direction ( e;_, e; = 80%, 30% )

v direction ( e;a, e: = 80%, 30% )

NE - NB
Nr + Np

v direction ( e;_, e; = 80%, 30% )

N :

Hof T

v direction ( e;_, e; = 80%, 30% )

1206_, L e N 1200_, L B B H L 1200_, L B B B B B B R B 1200_, L e e B L B e e s | ]
% ] 3 ] % ] i
- - a Sj ECAL 1w 2 Hybrid 1w = SC SSA i .+ —~ Scw/o
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Si Ecal

Hybrid

Sc SSA

Sc w/o SSA

e-L, etR

45.4+0.4%

45.3+0.4%

45.1+£0.4%

45.8+ 0.4%

e-R, et+L

40.1+£0.4%

40.0+0.4%

40.2+0.4%

40.1+0.5%

— No diff. among ECAL types, ... but Sc w/o SSA fails to reconstruct a part of events at very forward.

...........................................................................................................................................................................................................................................
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Mode selection with a set of trial cuts

* Selection whether leptonic or semi-leptonic and | prong or 3 plong

- Lepton ID by PandoraPFA

- The number of charged particle in T jet — |-prong or 3-prong.

- Cut by using 7 information :
*EYy >5.0Gev @ Hard -1
*Ey >0.8Gev — ¥

— TT mode : the number of Hard -7y == 0 && EY s < 5GeV

TT Reconstruction — charged four momentum with only track information

— p mode : the number of Hard -7 = | && ¥V <=2 or ¥ <=4 && Mass 7' s (1T10) < 0.4GeV

p reconstruction — charged + Y 's

—_— 1% Reconstruction
— a|l mode : the other events

al reconstruction = charged + Y's
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p _reconstruction including TT° reconstruction

* Mass of p and TT°

4Detectors p mass ' ectors 110 mass at p mode
:I LI I LI I LILIL I LI I LILIL I LI I LI I LILIL I LI I LI I: 104 _ 1 1 I LILELL I LILELIL I LI I LI I LILELL I LILELIL I LILIL _
4000 - F .
- - MCtrue : s \ — Si Ecal i
= — ﬁ' 5‘{2‘ = i —— Hybrid i
- — Hybri . .
3000F 3 —
: — Sc SSA E Sc SSA ]
2500 — ¢ W/o0 SSA = — Sc w/o SSA
2000F = :
1500 — i
1000 = %ﬁi
500 =
- . 102 | .
0 — 11 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1 I L1 1 1
0 02 04 06 08 1 12 14 1.6 1.8 2 0 005 01 045 02 025 03 035 0.4

Invariant Mass [GeV] Invariant Mass [GeV]

® P reconstruction

performance of reconstruction: Si ECAL > Hybrid Sc w/ SSA > Sc w/o SSA
0.89+0.01,0.86+0.01,0.82+0.01,0.77+0.01

note: PandoraPFA is not best tuned for SCECAL ( see recent study by John Marshall )

* 110 reconstruction

SSA drastically improve TT° reconstruction O

Single photon events are also used in p reconstruction
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al reconstruction in 4ECALs

¢ Mass of al

4Detectors al mass

6005_ - MCtrue _ Ecal type Acceptance
F  —Sij Ecal ]
500 — Hybrid E SIECAL 0.796x0.015
F Sc SSA 3
- e g Hybrid | 0.780+0.012
of. : Sc SSA | 0.756+0.012
1002— Sc w/o ssa | 0.421+£0.008

N L

) S I

Invariant Mass [GeV]

* 2| reconstruction

SSA drastically improve al reconstruction

There is no large difference between Ecal types except Sc w/o SSA.
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1T, 0, & al mass in 4ECals

Si ECAL

16000

12 14 16 18 2

0 02 04 06 08 1

Hybrid_Double

16000 s
14000F o = -
12000 - v 1
10000 v E

0

0 02 04 06 08 1 12 14 16 18 2

Sc SSA
16000
14000 = - ]
12000 Bl v :
10000 - > —

0

0 02 04 06 08 1 12 14 16 18 2

Invariant Mass [GeV]

* TT* identified events increase with SCECAL
=Some p* events misidentified as TT* with SCECAL = “Hard - 7 ” is missed by

fragmentation of “Large-7 ” into small . ™ need to try special cone size for SCECAL
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Sc w/0 SSA

L A A A M

14000 - -

12000 B w>vn -
B ->vp

%02 04 05 08

1

[ Jw>vat

12 14 1.
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Summary

* Performances of four types of ILD-ECAL are compared in T-pair reconstruction

- Strip ECAL reconstruction method “SSA” works well to reconstruct p and al
although some fragmentation of gamma lead to misidentify p as TT event.

- Alternative double layer Hybrid improves the situation, not complete.

= need study with real alternative Hybrid ECAL

Outlook

* need study with background events

* need study of real alternative hybrid ECAL

¢ introduce PandoraPFA tune for ScECAL

*Polarization study.
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Angular dist (W) : TT mode

* Since this channel is the simplest,
this exhibit the highest sensitivity to polarization.

* Because of no large dependence on Y separation if

threshold of counting 7 is sufficient, T’s visible polarity

is near about 50% in 4 ECals.

* P(T) Result at 1T

e (W distribution

Si Ecal r mode »

500
450
400

350

300f
250F
200f
150

100

— e;_,e;=80%,30%
— e;,e=80%,30%

— Non-Polarized

. SiEcal -

P PRI PRI VRPN PRPETE PR O
-1 -08 -06 -04 02 0 0.2

500
400f

300}

P(T) MCtrue| Si Ecal

Hybrid | Sc SSA

Sc w/oSSA |

e-L etR 48% 47%

49% 48%

45%

e-R e+L 57% 51%

50% 52%

46%

— €],€"=80%,30%
i R e'R,e:=80%,30%
100 — Non-Polarized

* () distribution

— W distribution divided by
non-polarizing sample

and Linear fit is applied
to obtain P(T) value.
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e P(T) LR

n mode ( e'L, e; = 80%, 30% )

1.6 U I I I | I 1 1 1 I

o

— —
N K

Ratio to Non-Polarized

MCtrhe P.= -48.2:;2.4%
—— Si Ecal P,=-46.6:2.6%
— Hybrid P =-48.5:2.5%
\ . —— Sc SSA P =-47.9:2.3% 1.4
.g.s —— Sc Ecal P,=-44.8+2.6%

0.8
0.6
]
| | | ':Vi‘
04 0.5 0 0.5 1
w

b b b by b s b by g b s baa o]
-1 -08 -06 -04 -02 0 02 04 06 08 1

° P(T) RL
: mode ( e;q, e: = 80%, 30% )

1.6

1.2

tpi_omega

soof- T
asof
400
350F
300
250F

200}

150 —e.,,e*=80%,30%
- R L
100~ — Non-Polarized
| U P PP P DU I IR I I B
T 08 06 04 02 0 02 04 06 08 1
tpi_omega

100}

600
5003
a00f
3005

200}

Fooa Lo b b by by s b by by a Ly
-1 -08 -06 04 02 0 02 04 06 08 1

— e;_,e+ =80%,30%
R

v/o SSA

eL,e:‘:SO%,SO%
— €,,,€=80%,30%

— — Non-Polarized

Illl.l.“llllllllllllll

]

- MCtrue P.= 56.6+2.8%
— Si Ecal P,=51.2+2.9%
—— Hybrid P = 49.5+3.1%
—— Sc SSA P _=51.9+3.0%
—— Sc Ecal P_.= 46.4+3.0%

1 1 1 1 1 1 1 1 - |

0 0.5
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Hybrid Single Alternative

* Hybrid Single Alternative ( X1l ¥ %2 & £ & TReconstruction )

~

>~ FTile 5Smmx5mm
> > FStrip 45mmx5mm

\

e Alternative Single layer Hybrid78:5 J—X M b v NME&E UGRWE T EDHN,

Si ECAL Hybrld Slngle Hybrld Double
o | e

i

02 04 06 038 . . . . 2 02 04 06 08 1 12 14 16 18 2 02 04 06 038
Invariant Mass [GeV]

1.8 2

H#
~
7
®
-
-

> ME—ROEDD B (Ritr ) HULIRSNID
Hy_S 72, Tp EDBICSIECALL SWVWOBEICIFZZELTLWEWESICEbNn 3,

N
N

— SSADY EF<SEIWVVTULVRW?

) 2 4 6 8 0 12 I 4
nPfosPhotons
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Back Up
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Strip Ecal reconstruction with the
strip splitting algorithm

2 gl

U5 U6 U7

deposited energy on a strip
delivered into virtual square cells

n+ 1B 234 8,8, 2,8 9 ———— eI
O virtual
niEg I ET cells C I T T T T T T 11
N-1B T 11 T T TN T T 1]
D4 D5 D6

a particle

16
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Effect of SSA

/ -

Z" — qq g =1U,d,S total pfoenergy FPEA
S 1500 - I:5IXI5ImIrTI12I "L ' Entries 10000
> 4F i Mean 198.3

X 45x5mm?2
- -D. W/ SSA RMS 7.063
35F =1
L 1000 1 1: w/o SSA _
S 3 [ i
0)) [
= |
o5k .
----- ®---- ScECAL 1x 5x45 mm33 200 - T
2 :_ —— ggggﬁt 1§155XX4155HT$ w/ SSA B
- —6—— ScECAL 1x 5x5mm33
15 - —IO— SlIECAL O.TX 5x5|mm | - -
0 50 100 150 200 250 30 0

oo e
Energy of One Jet (GeV) 160 180 200 220 240

Measured energy (GeV)
cos(0 Thrust) < 0.7 (Barrel)

RMS90: RMS of 90% of center events
SSA makes JER of strip ECAL close to 5 x 5 mmZ2tile ECAL 17

20134 108 2H KEH



uds two Jet Energy Resolution
depending on the strip length

45 GeV

> b——T T 17— <>
e ] &

5F -
o H/,;;f.i. | @
C - g (-
O AFf 1 8
e SE 1 E
G 2f | g
S —e— SCECAL w/o SSA S
wn 1F - )
S C —@— ScECAL w/ SSA —
m : | | | | ] I

O I T | L1 I | I T | I |

0 20 40 60 80 100
Length of strip  (mm)

100 GeV

—&— ScECAL w/o SSA

—&— ScECAL w/ SSA

O'..
0)

20 40 60
Length of strip

80 10C

(mm)

O'..
0 20

250 GeV

—&— ScECAL w/ SSA

—&— ScECAL w/o SSA

40 60
Length of strip

80 100

(mm)

e No large deterioration with increasing the strip length up to
60 mm after applying SSA.
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a little more detall

@ 4 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
o i
3.5F -
LL]
~
o
&
S S[ )
oC
o5 e ®--:- SCECAL 1x15x 15 mm® i
) ——— ScECAL 1Xx 5x45mm3 w/ SSA
—oe— ScECAL 1x 5x 5mm°®
—&—— SiECALO5X 5x 5mm°
[ ] [ ] [ ] [ ] I [ ] [ ] [ ] [ ] I [ ] [ ] [ ] [ ] I [ ] [ ] [ ] [ ] I IIIIIIII

1 - 5 x 5 mmé? tile SCECAL and

SIECAL are comparable
with each other by John’s

study. o o

1 -difference between 5 x 5

mm?2 ScECAL and 45 x5
mm?2 + SSA ScECAL are
0.3% maximum at 45 GeV
jet and 0.1-0.2% up to 250

0 50 100 150 200 250 300 GeV jet. - ©
Energy of One Jet (GeV)

What happens at 45 GeV and high energy jets?
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Strip Ecal reconstruction with the
strip splitting algorithm

2 gl

deposited energy on a strip
delivered into virtual square cells

U5 U6 U7
n+1/8 23t el 2 eS8 2
il ET L T
N-1E8 C—T— 11 lll—lll
D4 D5 D6 example
E5 = ETx — 2+ D9
a particle 2Uj +2Dj

positions and energies of all virtual cells are fed
iInto the PandoraPFA program

20
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ghost problem and its solution(1)

20 GeV e-

GeV e-

(%)

3.8}
3.6f

3.4

AN

RMS90/E

3.2F

SOIutiOn 3 :_ ............ 45x5mm2w/SSA ......................

] g> ®  45x5mm? +5 x5 mm?®w/ SSA.
5 x 5 mm? interleaved between /H —O— 5x5mm’

strip layers ST PO TN VR N
0 50 100 150 200 250 300

too small for current technology Energy of One Jet (GeV)

Use Si - layers for 5 x 5 mm2layers [ = Hybrid ECAL]

21
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Position
Gravitational center of energy

10 GeV photons are injected on Side view of a scintillator of
the SCECAL of ILD, changing e ot photong. o
Injection position w.r.t. a o - =
scintillator of the first layer. o e

Black hatched: | Distance btw. posjtion of re-
reconstructed PF object constructed PFO\and MC true in z.

with SSA, not depend on ., st
injection position. | \&ng O O s
Position resolution is e =
~1 mm

100

o]
o

Color lines: without
SSA

N
o

E

counts /0.3 mm
(@]
o

N
o

Systematic shift is
removed by the SSA

o

22

Az =Zrec.-Zvmc  (mm)
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1T, P, & al mass in 4ECals with MyCut

s ZNZNDECALICEWVWT, TOE—RDEED T, (XL ¥ Z & T TReconstruction )

MC Truth
ol T
00:_ | N

[ B ->vp
00r™ ' [ Jw>va
- .
of
o}

2000}
< 10000

4 800

6000

502 04 06 08 1 12 14 16 18

e SSAIC L DD E—IASHD BITIEA S T

— SIECALTIE. TTOBE TFARRITIED > TULVRL,

Si ECAL

. Y _
i il :
- [ Jwoval ]

1 100001

0 02 04 06 08 1 12 14 16 18 2

12000

0

Invariant Mass [GeV]

Sc SSA
_ B w->vr _
B =>vp ]
N [ Jw>val ‘

LI LR L |

LI L

0 02 04 06 08 1 12 14 16 18 &

0 02 04 06 08 1 12 14 16 18 2

SSAODd—A KbV KNICKD., r7720XVNEEATEERBDNS,

e Alternative double layer Hybrid CH., XL I—RAMEY NTKDrDT7Z T X2k

NERULTWS KD ICE g,

— PFA Cone-CIustering@TfE?ECC D HEIEDNE,

— Alternative single layer HybridZ F8 W HLIESIECALE B U EIBE AN ERF T E S,
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Mode selection with MyCut

* The efficiency and the purity

Ny AR=XTEEINTCE—R

efficiency =
AXRY MY x T x Bratio

- Efficiency with MyCut

— MCtrue C® Efficiency (& 100%iTL), Cutlc KE /RERER U,

20134 108 2H KEH

e-L,et+R MCtrue SiEcal @ Hybrid | Sc SSA = Sc Ecal
T->eVV 98% 89% 90% 90% 67%

T->UVV 99% 93% 93% 92% 89%

T->TTV 105% 1 13% 1 15% 125% 140%
T->pV 102% 91% 88% 84% 78%

T->alv(lp) 102% 78% 82% 80% 43%

* purity with MyCut
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Polarization observable |

* The main observable is angle 0 in T rest-flame.

* Since the neutrino is not observed,
the angle O cannot be reconstructed completely.

* In the lab frame the angle 0O is related to energy fraction x carried by ... o010

* Hadronic system : linear function

cos0* (=w) = 2x -1 - this is an optimal observable w

TMMTmode : XxX=Emm/ET

pmode : x=Ep/ET

* leptonic system :

® TT mode

0.04F T T T T T T T
0.035} =
0.03 T — Ty,
0.025F BRI
0.02" =
0.01- i
0.005- =

_I\Illlll‘III\llllll\III|IIII|I\II|III\|II\I|III:
D0 01 02 03 04 05 06 07 08 09 1

—=E./
* p mode o=l

0.035}
0.032—
0.0252_
0.02F-
0.015;—

0.01

0.0050

” T T T T P P P
00 0.1 02 03 04 05 06 07 08 09 1

* there are two neutrinos in the final state which makes this decay | o xp=Epf|E:
. . . - w
channel less sensitive to the tau helicity than the hadronic channels. ()
® e mode ®* U mode
0.04im| T HHIHI% 0.04?- ‘ T Il—f
0.035 1 0.035f 3
]- + A 8:1;2 :0.0:3;— Tf:_eve;vg ~0.08f
W = 0.025[ g 1 o025
5 + 5:1/' o 41;2 0.025 - o002 =
0.015F - o015} E
0.01;— —; 0.01; =
0.005? # 0.005) E
O 01702 03 04 08 06 07 08 09 1 R R TR TR T TR A R TR
Xe=E x,=E,/E,
-1 0 I (w) 25
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Polarization observable 2 (p mode)

* Recover optimal observable W with cosy* in p mode.

* A lot of sensitivity of the polarization is lost compared to the TT decay.

— due to the mixing of longitudinally
and transversely polarized vector states.

* Some of the sensitivity can be regained
by considering other variables are sensitive to the tau helicity.

* If one uses information of helicity of intermediate resonance,
most of lost sensitivity can be regained.

— Define  as the angle
between the charged 1T and the p initial direction

( BackUp Slides )

e p mode O

0.035

0.03

0.025}

0.02

0.015[

0.01

0.005

epm

0.04f

0.035}

0.03

0.025

0.02f

0.015F

- i | | | | | | Lo
00 01 02 03 04 05 06 07 08 09 1

ode Y

0.01F

*

S BTN BRI B
-1 -08 06 -04 -0.2

0

P PR PRTR EPRPET B
02 04 06 08 1

cosy

* In terms of the laboratory frame

Iltllllllllilll

cosP* = (Emrx - ETT0) / Ep

II!II

l

\ll’ll\ll'll{

III!IIII]I[]IT'

A=

+1

|

—t

|
o
)]
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Angular dist (W) : p mode

* In case of recovering W with cosy*.

* P(T) Result

MCtrue | Si Ecal

P(T)

Hybrid

Sc SSA

Sc Ecal

e-L etR | 51% 40%

42%

43%

33%

e-R etL = 52% 52%

47%

47%

38%

* () distribution

— W distribution divided by
non-polarizing sample

and Linear fit is applied
to obtain P(T) value.
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P(T) LR

p mode ( e;_, e; = 80%, 30% )
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Angular dist (W) : combined W

Si Ecal combined o

e (W distribution

HyLRcombined

7000 T
60002— —o— €] ,e}=80%,30%
sooof. —* S =80%,30%
F  —*— Non-Polarized
* Distribution of the polarization observable 000 .
after summing up all decay modes. 00 e
2000 .o::.‘
e W distribution divided L O

by non-polarizing sample.
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2. 70 & al Mass in 4ECALs with MyCut

* Mass of p and al

4Detectors p mass 4Detectors al mass
4000 E_I LI I LI | I LI I LILEL I LI | I LI | I LI | I LI I LILEL I LI I—E 700 :_ LI I LILEL I LILEL I LILEL I LI I LILEL I LI | I LI I LILEL I LI I_:
C - MCtrue ] C , ]
= — Hvbrid . - — SiEcal .
3000F- — SZ SSA 3 s00 — Hybrid =
2500 —Sc W/0SSA = - ——ScSSA ]
: - 400 —Sc w/o SSA E
2000 = - .
C ] 300— —
1500 = - ]
- ] 200} —
1000 ] - .
500/ = 1°°;_ _;

0 : = L1 I L1l I L1 1 I L1l I L1l I L1l : 0 : — I — I — 1 L1l L1 1 L1l L1l L1 1 L1 1

0 02 04 06 0.8 1 12 14 16 1.8 2 0 02 04 06 0.8 1 12 14 16 1.8 2
Invariant Mass [GeV] Invariant Mass [GeV]

®* P reconstruction
performance of reconstruction: Si ECAL > Hybrid Sc w/ SSA > Sc w/o SSA

¢ 2| reconstruction

SSA drastically improve al reconstruction

There is no large difference between Ecal types except Sc w/o SSA.
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Introduction (ILD ECAL ) TR

e PFAZ FAVWTEE DX BIET y G ~~
- el \\
JetZ BT DRFDDOE. BN Fidtracker T\
YIZEMCALT, F4/\ROVIFHCALTHIET %

* Jet Energy Resolution
AR, FIEY v b
ee -> VWWW / WZZ D4jet event|C LT,
BENHEEN. BARE2GVEEICKRS I &
= OEjet / Ejet = 3~4%
(30% / VEjet below 100GeV )

- OV A=Y DIEFITHINET X ML
(- K FRERREILT 3D DA E YR & BRI (d~BR2))

o,

e ILD ECALHIEZR N\ DEK

rmsQO/AElet (%]
()]

PN
LA B R ey

- XS N5 Granularity : oF i
T ! 7 45GeV Jets |
lem2 X T2 FZFNUTDOEY XY MME - PFANDRE1L . et : igggigéiiiq
3 gL peip=sy ' p gy Qrogccgsrggtofiog .4
- 3K X 11D Energy Resolution ( BRI FICXF LT ) : 15% / VE 0 i 2 3

ECAL Cell Size/cm
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