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Tight ID for converted
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* The tight ID working point for converted is too loose, see

Guillaume's slides:

- https://indico.cern.ch/event/521826/contributions/2136996/attachments/1258574/1859020/photonld-15april2016.pdf

 Efficiency ~5% higher at high Et for converted photons.

* Look at shower photon shower shapes for the diphoton analysis.
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https://indico.cern.ch/event/521826/contributions/2136996/attachments/1258574/1859020/photonId-15april2016.pdf

Modified ID

* Looking at shower shapes of high mass diphoton events: confirmed that the
tight ID is not optimal, especially for converted photons (see previous talk).
* Determine by hand a new tight working point (tighten the SS cuts).
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https://indico.cern.ch/event/522801/contributions/2141264/attachments/1261902/1865584/PhotonID_Studies_HighMassgg_2016-04-21.pdf

Tight ID efficiency

* Compute tight ID efficiency w.r.t. loose ID photons (Sherpa yv):

- Loose isolation: topoetcone40 — 0.022*Et < 7 GeV
1

 Inclusive efficiency: E Lee—— s .
T e — . E

- Nominal ID: S @@ : .

* Conv: (97.17 + 0.01)% 080, E

* Unconv: (93.09+£0.01)% 0712 E

- Modified ID: 0.6/ -

° COnV: (8798 :l: 003)% 05;— [ | Unconverted, nominal ID O  Unconverted, modified ID —;

* Unconv:  (87.52+0.02)% 04— ]
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* With modified working point the Conv/Unconv efficiencies are closer at low E.
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Fraction of grey photons

* Grey photons = pass Loose isolation but fail tight isolation.
* Tighter ID reduces fraction of grey photon candidates.

— Denotes correlation between ID and isolation:

tighter ID — less loosely isolated photons
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Purity Measurement

* Compare the diphoton purity obtained with the
nominal and modified Tight ID working point.

e Use 2x2DSB method.

- The ID and isolation efficiencies and fake rates are computed
w.r.t. Loose'{2,3,4,5}.

— Only Loose' variation is considered in the systematics.
* Consider 3 selections:

- Graviton loose isolation
- Graviton failing loose isolation (grey photons)

- Graviton tight isolation
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Graviton Loose Isolation
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Graviton Loose Selection

Nominal Tight ID
Isolation Identification
er1 0.9750 £0.0004 [ er1  0.9686 + 0.0005 |
ers 0.9285 4 0.0006 | ero 0.9663 + 0.0004
ID fake rates of vj fr1 0.374 £ 0.004
fro  0.410 + 0.003
ID fake rates of jj fr1 0.374£0.000
e 0.410 £ 0.000
Iso. fake rates of v5  fr1 0.384 +0.012
fro 0.355 £ 0.007
Iso. fake rates of j5  f;;  0.346 £ 0.005
f1o 0.241 £ 0.005
Iso. correlation of jj &r;; 1.171£0.027
Yields
N, 6083 + 11375
N, 1564 + 487 30!
N, 718 + 331116
N, 305 + 151120
purity  (70.2 4+ 1.0735)%
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Modified Tight ID
Isolation Identification .
ern 0.9752 £0.0004 [erq  0.9349 + 0.0006
er2 0.9285+0.0006 | erp  0.9117 +0.0007 |
ID fake rates of vj fri 0.168 £0.003
fro  0.177 £0.003
ID fake rates of jj fr o 0.168 £ 0.000
fhy 0177 40.000
Iso. fake rates of v5  fr1  0.393 £ 0.010
fr2 0.352 £ 0.006
Iso. fake rates of j5  f7;  0.356 = 0.004
fry  0.258 £0.004
Iso. correlation of jj &rj; 1.226 £0.020
Yields
N, 5256 & 857 s
N, 645 + 19747
Nj, 307 + 1312°
N, 70 + 312
purity  (83.7+0.670:3)%




Graviton Loose Selection - m
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Graviton Loose Selection - n,__ ding
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Failing tight isolation photons

(a.k.a. grey photons)
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Failing tight isolation

Nominal Tight ID
Isolation Identification
er1 0.8839 +0.0018 | ey 0.9584 4+ 0.0014
€ro 0.7170 = 0.0021 | e7o  0.9525 + 0.0011
ID fake rates of vj fr1 0.329 £ 0.005
fro  0.361 £ 0.005
ID fake rates of jj 71 0.329 £0.000
e 0.361 £ 0.000
Iso. fake rates of v5  fr1  0.333 +0.010
fra 0.304 4 0.006
Iso. fake rates of j7  f;;  0.343 £ 0.006
f1o 0.237 +0.005
Iso. correlation of jj  &rj; 1.187 £0.028
Yields
N, 1882 + 76%‘%2
Ny 1096 + 394?3%8
Nj; 189 4+ 1013%°
purity (51.1+1.8797,)%
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Modified Tight ID
Isolation Identification
ern 0.8855+£0.0020 [ ey 0.7799 + 0.0025 |
€r2 0.7216 +0.0023 | epo  0.7454 + 0.0023
ID fake rates of vj fr1 0.090 £ 0.004
fra  0.099 £ 0.004
ID fake rates of jj fr1 0.090 £ 0.000
e 0.099 £ 0.000
Iso. fake rates of v5  fr1 0.334 £0.010
fra 0.311 +0.006
I[so. fake rates of j7  f7;  0.362 4 0.005
f1o 0.257 +£0.005
Iso. correlation of jj &rj; 1.215£0.024
Yields
N, 984 + 39770,
N, 246 + 12755
N, 1054+ 7714
N 18 + 1737
purity (72.7+ 1775 %
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Failing tight isolation - m

Nominal Tight ID Modified Tight ID
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Failing tight isolation - n,__ ding

5 Modified Tight ID
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Graviton Tight Isolation
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Graviton Tight Isolation

Nominal Tight ID

Modified Tight ID

Isolation

Identification

Isolation

Identification

er1 0.8883 £ 0.0008 ey 0.9687 £ 0.0005
er2 0.8112 +£0.0009 [ers 0.9665 £ 0.0004

er1 0.8888 %= 0.0008
er2 0.8115 4 0.0010

er1  0.9354 + 0.0007 |
ers  0.9123 & 0.0007

ID fake rates of vj fr1 0.385+0.003

fro  0.421 4 0.003

ID fake rates of jj fr1 0.385 £ 0.000

fry  0.421 4 0.000

Iso. fake rates of v5  fr1 0.074 + 0.008

fro 0.055 £ 0.004

Iso. fake rates of j5  f;;  0.059 4+ 0.003

fi5 0.033 % 0.002

Iso. correlation of jj &rj; 1.591 £0.413

ID fake rates of vj
ID fake rates of 74
Iso. fake rates of vj

Iso. fake rates of jj

fri 0.180 #+ 0.003
fro  0.187 £ 0.003
fry 0.180 4 0.000
fry  0.187 £0.000
fri 0.094 £ 0.008
fro 0.058 £ 0.004
fi, 0.065 % 0.003
fio  0.039 4 0.002

Iso. correlation of jj &r;; 1.725 £0.302

28/04/2016

Yields

4695 + 76712
219 + 17+14
114+ 13713

1143731
(93.2+0.672%)%

Yields
N, 4123 + 66755
N, 99 4+ 714"
Nj, 654+ 6757
Ny 3+177

purity  (96.1 4 0.379-9)%

A. Vallier
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Graviton Tight Isolation
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Graviton tight isolation -n_ ..

. Nominal Tight ID . Modified Tight ID
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Modified ID improves slightly the purity
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Conclusion

* Tightening by hand the Tight ID working point improves the purity in the case of the diphoton

high mass analysis:

- Graviton loose isolation selection
* Purity: (70.2 £ 1.0735)% — (83.7 £ 0.6573)% absolute gain: 13.5%
* Diphoton yield: 6083 + 1137357 — 5256 + 8573 relative loss: -14%

- Failing loose isolation
* Purity: (51.1 £ 1.8%951)% — (727 £ 1.7722)% absolute gain: 21.6%
* Diphoton yield: 1882 & 76735, — 984 + 39710, relative loss: -48%

- Graviton tight isolation selection

* Purity: (93.2+£0.6753)% — (96.1 £0.35)9)% absolute gain: 2.9%
* Diphoton yield: 4695 4+ 767521 — 4123 + 66755 relative loss: -12%
« TODO:

— Purity is not the only point to consider: we will look now at the expected significance with modified and

8TeV working point (Simone has just made the necessary tuples).

— Try to reoptimise the ID working points.
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Backup
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Graviton Loose Isolation
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Graviton Loose Selection - m

Nominal Tight ID
5 1;_'"\"‘|"'"'|"w'"|="'\"'|"'_;
0.98;—'_‘"_'_+ . —;
0.965_ . . ' &
0.94F ' E
0.92;— —;
0.9F =
0.88F =
0.86:_ —e— LoosePrime2 _:
0.8 4:_ —=— LoosePrime3 =
’ F LoosePrime4 4
0.82 E —¥— LoosePrime5 _:
PETEE EEE I I T R
0500 400 600 800 1000 1200 1400 1600 1800 2000
m,, [GeV]
w’g‘ 1-_: T l{ T rTrrTTT rrrTTTTT “ L L T ‘_;
0.96_ =
ET T — N .
0.94— T —
0.92;— —;
0.9F =
0.88F- =
0.86:— —e— LoosePrime2 —:
0.8 4i —=— LoosePrime3 =
’ F LoosePrime4 3
0. 82__ —¥— LoosePrime5 _:
_| o v by by L
0EOO 400 600 800 1000 1200 1400 1600 1800 2000
m,, [GeV]
28/04/2016

€7

Sor

A. Vallier

Modified Tight ID
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Graviton Loose Selection - m

Nominal Tight ID
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Graviton Loose Selection - n,__ ding

Nominal Tight ID Modified Tight ID
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