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Reconstruction Method

Based on 4-momentum conservation

e*

(B w3, /o +ml, + Py + [ Prsal = 500 T
Pjisinf j1cos¢ g1 + Prasind jocos¢ jo + Pysinfycosp + |Prsr|sina = 500sina
Pj1sinb j1sing g1 + Pyasinb j2sitng o2 + Pysinb., sing, = 0

| Pricosl 1 + Pjacost yo + Pycosl,£|Prsr|cosa =0

Beam Crossing Angle =2a : a = 7.0 mrad

e.

e ISR photon = additional unseen photon . Dire|ction ltngle
] : r angle
e Several reconstruction methods (Method 1, 27, 2,and 3) are 4. Zfi;uth:, e

considered.

Method 1: Ignore ISR
Using (0;1,012,0y,011,052,0y,mj1,mj2) -> Determine (Py1,Pj2,Py)

VP3 +m5 +/PF, +m%, + | Py | = 500
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cost 11 cost jo cosf. 0

Matrix A ———  fnverse




Reconstruction Method

Method 2’: Use measured Py as input and Ignore ISR
Using (0;1,012,0y,011,052,0y,mj1,mj2,Py) -> Determine (Pj1,Pj2)

{ (sinﬁjlcosgb,ﬂ Sin9J2008¢J2> (PJ1> B (5003ina — sinﬁvcosqb,va)

sinf jisind 1 sinb jasind o ) \ Po —sinf. sing-, P,

Method 2: Use measured Py as input and Ignore ISR
Using (0;1,012,0y,011,052,0y,mj1,mj2,Py) -> Determine (Pj1,Pj2,Pisr)

sinf j18tng 1 sinb josing jo 0 = —s5ind. sing~ P,
cost j1 cost jo +chsa —cost, P,

Matrix A

sinf jicosp 1 sinbjocosdje  sina 5003ina3in97003(b7P7)

Inverse

2 solutions for each sign of Pisr
-> choose the best answer which satisfies (| better



Reconstruction Method

Method 3: Consider ISR and solve the full equation
Using (051,012,0y,011,012,0y,mj1,my2) -> Determine (Pj1,Pj2,Py,Pisr)

( 2 ) 2 2
P +m -+ P +m —|—‘P’—|—‘P[SR’—5OO
sinb j1cos® 1 sinb j2cos9 2 sinbycosg 00 — PIS r|)sina
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sinfji1sing 1 sindjasing o sind.,sing, PJ2
cost 11 cost jo cost.,

\PISR|00304

Matrix A —————Tnverse

The first equation (1) becomes a quartic equation of |Pisg|.

-> 8 Possible Solutions!
(2 direction options of ISR x 4 solutions for each quartic equation)




21 z h sample simulation

Full simulation (ILCSOFT version v02-00-02)

~ Event generation by Whizard 1.95
with beamstrahlung and additional ISR photon
effects

. Realistic event reconstruction from detector
signals

Process: eTe™ — yZ, Z — 2Jets
Ecv= 500 GeV
Polarization: e™: Right e—: Left



1. Comparison of physical quantities of jets
between MCTruth and PFO

1.1. absolute theta difference of each jet and the
absolute phi difference of each jet

1.2. absolute mass difference of each jet

1.3. difference of the jet energy sum between PFO and
MCTruth



1.1 Theta & Phi Comparison

Absolute Difference of j1 theta
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1.2. Jet mass deviation
dependence on jet mass

Absolute Difference of j1 mass Absolute Difference of j2 mass
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< Mass resolution is found to be very bad (sometimes
~0(1)).

When the jet is lighter, the resolution is worse.




1.2. Jet mass deviation °
dependence on jet mass

Absolute Difference of j1 mass Absolute Difference of j2 mass

= 250 — = = 250

It is conﬁrmed that about 45% of the 2f z h events have at
least one jet with < 20GeV. However, we can use Method 3 in
such light jet events.
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< Mass resolution is found to be very bad (sometimes
~0(1)).

When the jet is lighter, the resolution is worse.



1.3. difference of the jet energy
sum between PFO and MCTruth

(i1 EANI+j2EANI)-(j1EMC+j2EMC)

h11
8000 — Entries 441910
= Signal photon Mean — -26.15
- _ _ RMS 69.16
7000—  (with highest E)
- goes into
6000 — .
- The beam pipe
5000 —
4000 —
3000—
2000 —
1000 —
: IIII|IIII|IIII|IIII|IIII|IIIII S e |
950 200 150 -100 50 0 50 100 150 200 250

GeV



11

difference of the jet energy

1.3
sum between PFO and MCTruth
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1.3. difference of the jet energy
sum between PF() and MCTruth
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2. Full Simulation Result

2.1. Method comparison result

2.2. Angle dependence

13
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2.1. Method Comparison

Jet 1 All events Jet 2 All events
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®
2.1. Method Comparison
Jet 1 Jet 2
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2.1. Method Comparison

Jet 1 Jet 2
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2.1. Method Comparison

Jet 1 Jet 2
\prFo-OyMcPO 01 events \prFo-OyMcPO 01 events
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Method 3 works well for jet 1 even in wrong photon choice cases
While Method 2 and 2’ become useless.
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2.1. Method Comparison

j1EANI+j2EAnl+photonEAnNI-j1EMC-j2EMC {abs(photonthetaAnl-photonthetaMC)>0.01}
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2.2. Method 3 angle dependence

We saw some theta dependence previously.

EJRec - EJTrue

True

0.2<|cosblet|<0.3

-0.2 -0.1 0 0.1 0.2

Entries

nnnnnnnn

Energy Resolution of Jet

with Gaussian

2000

1500

1000

500

0.6<|cosBlet|<0.7

Entries

1 L a
-0.2 -0.1 0 0.1 0.2

Energy Resolution of Jet

6000
4000

2000

0.9<|cosblet|<1.0

Energy Resolution of Jet

In order to see angle dependence, the number of events are still low.

(4 cut options: jltheta, j1phi, j2theta, j2phi)

-> First, events with both jltheta and j2theta are <0.8 are checked.



2.2. Angle dependence

Wrong photon case
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