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Discrepancy in Signal
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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

H->bb H->cc H->9g
3.5T 54.35% 53.92% 50.31%
3T 52.47% 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
""""""" yvaue | 96.4361%  96.4749% 0999508 101107




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
 yvalle . os246%  94018% 00918
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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
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— Entries 1000
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No Significant change in terms of uncertainty
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Comparison between
240 GeV and 250 GeV

240 GeV sample path:/afs/ihep.ac.cn/users/z/zhuyf/cefs/workspace/yudan/
reconstruction/CEPC_v4 240 qqh_Inclusive

14



Events

Events

Signal Recoil Mass

: 000 240 GeV
B —e— Simulated up H C —e— Simulated up H 4 e
10° & —— Fitted up H 000 - —— Fitted uu H
- - EXT PARAMETER INTERNAL INTERNAL
B 000 | NO.  NAME VALUE ERROR STEP SIZE VALUE
B - 1 C 2.51287e-03 1.47581e-03 1.38159e-04 2.51314e-02
- 2 a -9.35277e-01  1.72684e-02 4.69123e-05 -9.36645¢-02
10° 000 [~ 0 3 mean 1.25209e+02 3.90070e-03 1.95560e-04 1.21240e-01
- C 4 n 1.03312e+00 1.48198e-02 1.42328e-04 -9.16335e-01
- 000 - 5 nsig 3.57055e+04 2.50514e+02 1.84847e-04 -6.99411e-01
i C 6 nsig_tail  1.40192e+03 1.67732e+02 B8.4776%e-04 2.73126e+00
- 7 peak 1.24552e+02 7.04015e-02 2.16296e-01 -6.54684e-01
10 & 000 8 sigma 2.52101e-01 3.50892e-03 9.91313e-05 -6.68421e-01
- - 9 tau 4.13652e-01 4.78478e-02 3.37337¢-04 -8.31026e-01
. h X X | X X X X | X X X X | X X X X I | X RE 1) -
120 125 130 135 . 140 920 125 130 135 . 140 -
v i 35T ~2.69
N i) -
C 2 5000 - 250 GeV
- —e— Simulated up H 0>J L —e— Simulated pu H
3 , L - , (N=-287047 FROM HESSE STATUS=0K 85 CALLS 647 TOTAL
107 — Fitted pu H 4000 [~ — Fitted pu H EDM=0.0472418  STRATEGY= 1 ERROR MATRIX ACCURATE
- B EXT PARAMETER INTERNAL INTERNAL
i - NO.  NAME VALUE ERROR STEP SIZE VALUE
i 3000 [~ 1 ¢ 2.00872e-03 1.37766e-03 3.06266e-03 -1.54245e+00
102 | B 2 a -1.00478e+00 1.74007e-02 2.40071e-04 -1.00648e-01
a B 3 mean .25258e+02 3.89444e-03 1.18528e-03 1.76938e-01
. 2000 [~ 4 n .48648e-01 1.38378e-02 7.29818e-04 -9.44613e-01
i - 5 nsig .63317e+04  2.09052e+02 9.23819¢-04 -6.91251e-01
" 6 nsig_tail .17165e+03 9.23288e+01 1.97952e-02 3.01319e+00
10 | 1000 [~ 7 peak .24496e+02  2.67652e-02 1.03360e-02 -7.35888e-01
E - 8 sigma .16008e-01 4.43557e-03 2.66169e-03 -4.77973e-01
- L B L e, 9 tau .03652e-01 3.06178e-02 9.88821e-03 -2.41594e+00
120 125 130 135 . 1¢ Cf20 125 130 135 . 140
wr wr
IVIrecoiI(GeV) |Vlrecoil(GeV)

240 GeV Sample Generated with 3.5 T magnetic?
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Cutflow
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Jet Pair Invariant mass
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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
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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
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Fit Results Old Result

nHcc

nHgg

nbkg
nzzsl_mu_bb
nzzsl_mu_cc
nzzsl_mu_ud
sigma

3T

VALUE
2.98443e-02
~1.03602e+00
~3.44392e-01
1.25256e+02
.17291e-01
.09549¢+04
417240402
.41318e+03
.39384e+00

2.42790e+03
2.08545e+03
s 7.08060e+03

3.22645e-01

ERROR
1.16010e-02
3.15654e-02
1.92103e-02
6.52233e-03
3.01802e-02
1.38980e+02
6.00616e+01
9.02291e+01
9.68549¢+00

1.04827e+02
7.09836e+01
1.06463e+02

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

INTERNAL
STEP SIZE
3.22969e-02
4.29202e-04
6.12484e-03
1.96390e-03
2.76175e-03
4.07062e-03
8.19061e-03
1.22954e-02
6.40192e-02
8.22363e-03
6.90997e-03
3.51638e-03

INTERNAL
VALUE
-1.01746e+00
-1.0378%¢e-01
-3.44392¢-01
1.74202e-01
2.81914e-01
9.55916e-02
~1.10141e+00
-4 ,50056e-01
-1.46313e+00
-3.11516e-01
~-4,.16277e-01

~2.96322e-01
6.59870e-03 4.57437e-03 -4.59375e-01
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EXT PARAMETER
NO.  NAME

C

a

al

mean

n

nHbb

nHcc

nhgg
nbkg

WoNOUVESWN =

nzzsl_mu_bb

nzzsl_mu_cc
nzzsl_mu_uds

sigma

nHbb: 11188.2

35T

VALUE
.41257e-02
.01976e+00
.66861e-01
.25237e+02
.26916e-01
.12277e+04
.13029e+02
.54453e+03
.00001e-01

2.6943%e-01

1.37509e+03
1.46088e+03
4.30346e+03

ERROR
7.10497e-03
.94921e-02
.54429%¢-02
.50034e-03
.62238e-02
.31890e+02
.57565e+01
.43753e+01
.91414e+00
WARNING -

8.65210e+01
5.98302e+01

NooUmE NUVENN

8.63575e+01
5.42687e-03

True Value:

nHcc: 518.2
nHgg: 1502.4

INTERNAL

STEP SIZE

1.01210e-03
7.42029%e-05
3.01143e-04
5.94020e-05
9.02018e-05
1.49491e-04
2.94354e-04
4.18167e-04
4,45597e-01

2.46184e-04
1.22872e-04

1.48477e-04

INTERNAL

-1,
-1.
-2.
1
2,
1
-1,
-3.
-1,

VALUE

19271e+00
02154e-01
66861le-01

.52510e-01

88600e-01

.23038e-01

11426e+00
92464e-01
57075e+00

- ABOVE PARAMETER IS AT LIMIT.
3.0764%¢-04

-6.52715e-01
-6.22211e-01

-6.06180e-01

-6.

14320e-01




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 | 3.937x102 = -1.199x108  0.039174
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B Likeness
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Units / 0.05
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