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Discrepancy in Signal

10

38T o 38T
L L

800

3000

2500

2000

Low Energy Pfo Enerqy

Jet Invariant Mass 0-10 GeV'

1500
400

1000

200
500

There is also Discrepancy



Outline

e Full simulation of Signal and Dominant background (zzsl-
>MmMumu+qQ)

e Background both from 3T and 3.5T are filtered

e Fit template not updated



Efficiency and Fit Configuration

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

_____________________________________________________________________________________________________________________________________________________

3T  5247%  51.78%  49.40%

Signal Only Fit

Signal Recoil :Crystal Ball + Double Sided Exponential
Flavor template from MC

Hww and Hzz are fixed



Cutflow of H->bb

3T 35T  EffRatio | InEff Ratio
""""" FSClasser | 86.4622%  87.2201% 099131 | 1069304
""""""" cosf.  832023% 82.9499% 1003284 0984024
""""""" cosOu | 95.2939%  95.4212% | 0998666 1.027802
""""""""" Ma  947533%  96.0762% 0086231  1.337148
"""""" M_recol  92.7102%  92.7839% 0999206 1010218
""" oJilep Veto | 985379% | 99.2262% 0993063 1.889506
"""""" JnPFO | 99.4802%  99.7175% 0997620 1.84
""""""" cosfu  92.8495% 92.8624% | 0999861  1.001807
RV 09.2304%  90.6308% 0996071 2060130

___________________________________________________________________________________________________________________________________________________________________________________________________________________________

yvalue ~ 96.4361% 96.4749% 0999598  1.01107




Cutflow of ZZ->mumu+bb

3T 3.5T Eff Ratio
""""""""""" Fiter . 45%
"""""""" FSClasser ~ Unknown
 cos®: 68.021% 68619% 09913
 cosOu 80.068% 80.052% 10002
"""""""""""" M. 88390%  89.680% 09968
""""""""" M recoil  44.845% 45302% 09899
"""""" oJ+lep Veto  97.111%  98.397% | 09869
~ JerPFO 00.346% 07.408% 10199
 cos6w o1.916% 02.420% 09945
"""""""""""" Muw  94528% | 85973% 10995

___________________________________________________________________________________________________________________________________________________________________________________________________________________________

y-value 93.246% 94.013% 0.9918




Fit Results Old Result

mean
n

nHbb
nHcc

nHgg
nbkg

3T

4.63771e-06
~1.00557e+00
-2.43770e-01
1.25257e+02
9.41634e-01
1.08464e+04
4.96133e4+02
1.44653e+03
9.768%4e+00

.56602e-02
.99852e-02
.63290e-02
.39905e-03
.8846%e-02
. 304660402
.49569%e+01
.44655e+01
9.79351e+00

.01085e-01
.72188e-04
.52463e-03
.72087e-03
.42414e-03
.57319¢-03
.18293e-03
.01782e-02
.14972e-02

~1.56399%e+00
~1.00727e-01
~2.43770e-01
1.75479%e-01
2.98852e-01
8.46955e-02
~1.12198e+00
~4.35290e-01
~1.37280e+00

EXT PARAMETER
NAME

nHcc

nbkg

VALUE
1.41328e-02
~1.01980e+00
-2.66733e-01
1.25237e+02
9.26723e-01
1.12289%e+04
5.13406e+02
1.54518e+03
~3.45779e+00

35T

ERROR
7.10576e-03
2.94849¢-02
2.54298e-02
5.49928e-03
2.62138e-02
1.3189%4e+02
5.57593e+01
8.43853e+01
1.68808e+01

INTERNAL

STEP SIZE

1.01215e-03
7.41963e-05
3.01040e-04
5.93974e-05
9.01569e-05
1.49502e-04
2.94123e-04
2.09080e-03
7.00937e-04

INTERNAL
VALUE
.19261e+00
.02158e-01
.66733e-01
.5250%¢e-01
.88466e-01
.23154e-01
.11409e+00
~3.92181e-01
~9.69263e-01

1
2
3
4
5
6
7
8
9
)

-6.80454e-01

~6.42893e-01
~6.32390e-0

-4 ,84922e-01

1.29880e+03
1.40250e+03
4.09005e+03
3.13544e-01

8.37043e+01
5.94881e+01
8.59436e+01
6.19355e-03

7.34777e-03
6.03987e-03
2.99677e-03
3.97967e-03

nzzsl_mu_bb
nzzsl_mu_cc
nzzsl_mu_uds
sigma

1.37520e+03
1.46155e+03
4.30471e+03
2.69436e-01

8.65005e+01
5.98813e+01
8.62719e+01
5.42597e-03
ERR DEF= 0.5

3.07609¢-04
2.46129e-04
1.22858e-04
1.48470e-04

-6.52678e-01
~6.21972e-01
~6.06028e-01
~6.14327e-01

nzzsl_mu_bb
nzzsl_mu_cc
nzzsl_mu_uds

sigma

True Value:
nHbb: 11188.2
nHcc: 518.2
nHgg: 1502.4
nzzsl _bb: 1423.2
nzzsl cc:1447.3238
nzzsl_uds: 4330.6

True Value:
nHbb: 10806.7
nHcc: 497.2
nHgg: 1471.6
nzzsl _bb: 1339.6
nzzsl _cc: 1394.1
nzzsl _uds:4069.4
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Results of ToyMC

nHbb
htemp
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Backup



Conclusion

e A shift found in SM mumu+qgqg background, leading to
difference in jet pair invariance cut efficiency

e No significant change found in terms of the uncertainty
from toyMC



Cutflow zz_sl->mumuqq(old
result)

3Tdown  35Tdown  3Tup  35Tup
FSClasser+fiter 21699 oa189 14059 15367
""""""" cos6. 14984 16853 . 9821 10827
""""""" cos6, 18367  1s002 | 838 9327
""""""""" M 11898 13524 7725 8429
"""""" M_recol | 5434 6209  8sl7 8942
""" odilep Veto = 5147 e111 3450 3906
"""""" JnPFO | 4992 s682 8326 8589
""""""" cos6u 4580 5188 | 8080 3291
VI 4434 s72 2008 3054
""""""" yvalue | 4145 | 4375 o278 o857




Fit Results Old Result

PARAMETER
NANE

G

n

al

nean

n

nHbb

nHcc

nkaq
nkkg

3T

VALUE
2.,98443¢-02

~1. 03607 s 00

-3.,44292¢-01
1.25255e+02
9.17291e-01
1.09549¢+04
5.41724e+02
1.41315e+93
3.30384e+00

ERROR
1.16016e-@2
3.15654p-07
1.9210%e-@2
5.52233e-@3
3.0189ze-@2
1.38980e+82
5.00616e+01
9.0.291esdl
9.6854Ce+20

INTERNAL

STEP SIZE

. 22969e-02
.7972070-04
.12484¢-03
.96390e-03
2. 76175e-03
.97062e-03
)« 19961e-03
2295402
.48192e-02

INTERNAL
VALUE
~1.01746u+29
-1.03789% -1
~3.44392e¢-01
1.742@2e-01
2.81914¢-01
9.55%16e-02
1.10141e+20
-4, 50056e~-9L
-1.46313e+20

ZXT PARAMETER
HAME

n
nihh
nHce

nHgg
nbkg

QW\J'UI-‘DWN-‘?J

35T

VYALUE
1.41257¢-@07
.01976e400
.66861e-01
«2523Tesl2
. 26916e-01
N 22770404
- 13009e42
.54453e4€3
.00001e-01

ZRROR
1497003
-94921e-02
«54429e-02
« 30034e-€2
.52238e-02
- 313900407
- 37565481
A3753e+01
«OL414e+00

INTERNAL

STEP SIZE

1.212190-03
7.4292%¢-05
3.01143e-04
5.94929¢-05
9.02913¢-05
1.494910-04
Z.94353%e-04
4.18157e-04
4.45597e¢-0L

INTERNAL
VALUZ
=1.19271 2400
-1.@21542.01
-2.668612-01
1.525192-01
2.88609=-01
1.73933~-01
-1.114252400
-3.924612-01
1.579752+00

MARNING - - ABOVEZ PARAMETER IS AT LIMIT,
8.05210e401 3.9754%e-04 -6.527152-0L
1. 460843 5.98300e4]1  Z.401l54e-4 £ . Z2Z27110-01

4.30346e+@3  3.63575e+01 1,22372¢-04 -6.2613%e-0L
2.69439¢-01 5.42687¢-@C 1.48477¢-04 -6.14320:2-01

nzzsi_mu_tb
nzzsl_mu_cc
nzzsl_mu_uds
sigma

.42790e+03

.DES45e403

7.08960e+93
3.226450-01

1.948272402
7.008362401
1.06463e+02
5.598760-@3

8.22363¢-93
6.92997¢-03
3.5163¢e-@3
4_.574370-03

-3,11516e-91
-4.15277e-01
-2.96322e-01
-4.593750-01

nzzsl mu bb 1.3750%+€3
nzzsl_mu_cc
nzzsl_mu_uds

sigma

0.
1
?
3
4
-
6
7
3
9
L%
1
2
3

True Value:
nHbb: 11188.2
nHcc: 518.2
nHgg: 1502.4

True Value:
nHbb: 10806
nHcc: 497
nHgg: 1471.6



Fit Result

3.5T
""""""""""""""""""""""""""""""""""""" Value ~ ERROR  VALUE  ERROR
"""""""" nHbb | 1.08074x104 106798 1.111884x104 108469
"""""""" nHoc | 496335 40874 518285 408309
"""""""" nHgg | 1.46764x108  57.649  1.50086x10° = 58.8540
""""""" nHokg 137884 819635 157974 820483
""""""" sgma 0316155  6.08143x10° 0269189  5.05385x103
"""""""" mean 125259  6.28207x10% = 125237  5.39250x10%
"""""""""" a  -100508 0027144 -1.00956  2.64415x102
"""""""""" n 0948601 00219960 0939792 00204244
"""""""" peak 124496 - 124524 -
ot 0503652 - 0463546 -
"""" tail_fraction ~~ 0.96875879 - 09636108 = -
"""""" o1 991x105 | 9.88x103  -6.164x108 | 9.695x10%
"""""" disel | -174x10%  8.22x102  1.76x104 0078795

___________________________________________________________________________________________________________________________________________________________________________________________________________________________

UH->gg- 1 -2.679x108 | 3.917x102 = -1.199x108  0.039174
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B Likeness
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