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ILD note: circulated
-> | got 2 comments and implementing them now.

Jet Energy Scale calibration
2f z_h sample implemented.
-> | will discuss today




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 o

Beam Crossing Angle =2a : a = 7.0 mrad

e ISR photon = additional unseen photon ePirelction ‘Tngle
e Several reconstruction methods (Method 1, 27, 2,and 3) are . ZZ:,L::; :ng,e

considered.

Method 1: Ignore ISR
USing (eJl,6J2,ey,(PJ1,(PJZ,(Py,mJl,mD) -> Determine (PJI,PJZ,P”}/)

VP +m + /Pl +m7, + | Py| =500
sinfl j1cosp 1 sindjacosd e sind.cosg. 500sina
sinfyi1sind 1 sindjasind o sinb. sing, — 0
cost 11 cost jo cosf. 0

Matrix A —————  Inverse




Reconstruction Method

Based on 4-momentum conservation

( \/P31+m2j1+\/P32+m2j2+‘Pv“|"PISR‘ = o200

Pjisinf j1cos¢ g1 + Prasind jocos¢ jo + Pysinfycosp + |Prsr|sina = 500sina
Pj1sinb j1sing g1 + Pyasinb j2sitng o2 + Pysinb., sing, = 0 "
Pjicos 1 + Pjacost jo + Pycost£|Prsr|cosa = 0

Beam Crossing Angle =2a : a = 7.0 mrad

e# —

\

Direction Angle

In Method 2° and 2, measured Py 1s used as 6: polar angle
. @: azimuthal angle
Input.

Measured Py iIs smeared as

Pymc + P yro X 0.15\/P,YMC x gRandom— > Gaus(0.,1.)

corresponding to the photon energy resolution
% 0.15

E, v/ E~



Reconstruction Method

Method 2°: Ignore ISR and use smeared Py
Using (051,052,0y,011,012,0y,my1,my,Py) -> Determine (Pj1,P2)

{ (sinﬁjlcosgb,ﬂ Sinﬁjgcosgbjg> (PJ1> B (5003ina — sinﬁvcosqb,va)

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

Method 2: Consider ISR and use smeared P,
Using (051,012,0y,011,012,0y,my1,my2,Py) -> Determine (Pj1,Pjy2,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 (0;1,052,0y,011,052,0y,my1,my2) -> Determine (Pji1,Pj2,Py,Pisr)

4 4
P2 +m?%, + /P2 +m2, + |P,| + | Prsr] _500
sinfyicosp s sinb jacosdp o sinbcosd- 00 — \PISR\ Szna)

sinfji1sing 1 sindjasing o sind.,sing, PJ2
cost 11 cost jo cost.,

\PISR|00304

Matrix A ————— —Tnverse

Inserting Pjy1,Pj2,Pyinto the first equation
-> 8 Possible Solutions!
4: Quartic Equation of |Pisr| X 2: sign of ISR




Met

hod Comparison Result
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Method Comparison Result

- | | [ 1

- Relative Error of — PFO

" Jet Energy — Method 1 -
200 Method 2 -

' Method 22

- — Method 3 .
150 ] -

: ] :
100 | :

0.1 0.2 Relative Error



Method Comparison Result

— PFO
— Method 1

200 — Method 2
Method 3 has less relative error than PFO.
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Method 22 have
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some bias.
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Method Comparison Result

If using MCtrue photon energy as input,

PFO photon E as 1nput MC photon E as 1nput
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Biases in Method 2 and 22 disappeared.



Method Comparison Result

If using MCtrue photon energy as input,

FO photon E as 1nput MC photon E as 1nput

— PFO — PFO
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¥Biases are due to bias on PFO photon energy:.!
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Biases in Method 2 and 22 disappeared.



Result }

Method comparison using 2f z h sample is performed.
Method3 is better than the PFO.

Method2 and 22 have biases because of the bias on PFO photon
energy.



Future work

Prepare a presentation at ICCEP Symposium

For the jet energy reconstruction:

Understand the which factor limits the jet energy
resolution

check the angle dependence
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