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250 GeV DBD analysis

In order to perform 250 GeV analysis, we decided to use DBD samples
instead of current using samples until new sample 1s validated.

> To make things clear, overlay removal using MCTruth link 1s
implemented.

Distribution of various
observables are checked. Jet Energy Scale Calibration

e+
The number of samples is

increased!
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Positive shift issue in M2 & M22
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Positive shift issue in M2 & M22

_ T Using “Smeared

: l —Method1 1 MCtruth Ey”
500 F Method 2 - ) )

i Method 2' ] as input in

: — Method 3 - ]
400 F - Method 2 and 2°.

3 “EyMC-+0.17*sqrt(EyMC)*gR
300 - an?i(om->Gaus(S)qr ! -

i +0.01*EyMC*gRandom-
200 : >Gaus();
100 The positive shift

' remained slightly.

0F == o

-0.2 -0.1 0 0.1 0.2
Relative
Difference



Removing tail
J1 E resolution by Method 3 (Normalized)

(M3j1E-j1EMC)/j1EMC {abs(photonthetaAnl-photonthetaMC)<0.01 && j1EMC>120. && cos(j1thetaMC)<0.8 &&cos(j2thetaMC)<0.8 && abs(photonEMC+ISRphotonEMC+j1EMC+j2EMC-250)<2.} | h 1 I
L]
Fntries 2735517 |

= (D All correct photon selection
0.04— h
- events
0.035— | |
- I 2 (@D + jetl energy > 120GeV
0.03 | ‘
0.095 f_ 3 @ + barrel region jets (both)
3 _— ‘
0.015— jetl1E+jet2E+photonE+ISRE-250)
0.01—
0.005 f—
- =-. -__-_i=-.=::: | ] ] ] | ] ] ] | ] ] ] i ] e o s

91 -0.08 -006 -0.04 -002 0 002 0.04 0.06 008 0.1



Removing tail
J1 E resolution by Method 3 (Normalized)
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Backup



Jet Energy Reconstruction Method

Basic 1deas: apply momentum conservation
Inputs: measured jet directions and mass and photon
directions

Method 1: Use 3-momentum conservation and ignore ISR
USing (OJI,OJZ,OV,(PJI,(PD,(PV,) -> Determine (PJI,PJ2,Py)

Method 27: Use transverse momentum conservation and
ignore ISR /Use measured Py as input
Using (051,012,0y,911,952,¢y,Py) -> Determine (Pj1,Pr2)

Method 2: Use 4-momentum conservation and consider ISR
/Use measured Py as input
Using (051,012,0y,011,012,0y,my1,my2,Py) -> Determine (Pj1,Pj2,Pisr)

Method 3: Use 4-momentum conservation and consider ISR
and solve the full equation
Using (051,012,0y,011,012,0y,mj1,mp2) -> Determine (Pj1,Pj2,Py,Pisr)
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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
sinfl j1cosp 1 sindjacosd e sind.cosg. 500sina
sinfyi1sind 1 sindjasind o sinb. sing, — 0
cost 11 cost jo cosf. 0

Matrix A ———  fnverse
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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
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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)

( 47 47
P2 +m?%, + /P2 +m2, + |P,| + | Prsr] _500
sinf j1cosd g1 sinf jacosd e  sinb.cose., 00 — \PISR\ sinQ

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

N———

\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)




