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Main H production channels at 350 GeV.:
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Event Selection

|
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2-step analysis:
1) extract Higgs events from SM background

selected | 2) template fit to extract the decay fraction of the Higgs boson |
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Event Selecgol

~Initially, 150+ training variables, iterative method to
reduce the MVA space (down to ~50 vars per analysis): |
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Efficiencies

BDT cut optimized for best
w combined signal significance |

\VBF and ZH:Z-wv | ZH:Z~q0

BDT (Hvv) Total

BDT (Hqq)  Total

Hvv cutflow nocuts >016 Efficiencies

>0.16  Efficiencies [ 1949 cutflow nocuts

H->bb 8375 58% 10563 40%
H->cc 729 380 52% 1322 407 31%
H->gg 2185 1373 63% 3961 1340 34%
SESUCEM 8398 599 7% 15226 1706 11%
qq 12x106 1092 0.009% | [l 12x106 8270 0.06%
qqlv 2.9x106 2805 0.09% | ELW 29x105 <100  <0.001%
qquv 16x104 2357 1.5% 16x10¢ <10  <0.001%
999 2.8x105 <100  <0.001% 2.8x105 9899 0.35%
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e Binned maximum likelihood fit on multi-dimensional space: b and ¢
likelihoods and Hp;

e Assume Poissonian fluctuation for each data bin:

u'e

Pijr = oy
with n = number of data entries in bin ijk

and y = Y wn Ty for the same bin, with wy, being the weights and T, the
templates
* Then the Likelihood is the product of Pk in all bins

e Find the wythat maximize this value

e Repeat the procedure few thousand times in a toy MC setup, drawing data-
like distribution from templates

e Fitting procedure performed fixing the SM background and H—others
templates for improved stability
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Hvv Fit
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WWbb_distrib cc_distrib gg_distrib
WWhbb_distrib cc_distrib gg_distrib
200 Entries 5000 Entries 5000 3500 Entrie 5000
180 Mean 0.9993 250k Mean 0.9996 - Mean 1.001
L RMS 0.02282 RMS 0.1252 L RMS 0.04703
160f- 2 naf 69.35/77 2/ ndf 45.2/51 300(= 2 1 naf 4358138
- Prob 0.7203 200k Prob 0.7024 : Prob 0.246
140~ Constant 176.4 + 3.1 - Constant 2529+ 45 250 Constant 339.5 + 5.8
C Mean 0.9992 = 0.0003 Mean 1200 - Mean 1.001 0.001
120~ Sigma  0.02231 + 0.00023 - Sigma  0.1252 + 0.0013 : Sigma__0.04663 + 0.00045
- 150 200~
100 [ :
80 - [ 150F
C 100}~ :
=& CLIQ nary CLIC|prelifminary
40 :— | 50 [ [
: N s50F
20
: P o [ i
. W PR PSR R BN I A PEEE BERE
83092 094 096 098 1 102 1.04 106 1.08 1.1 8257 06 o8 1 12 14 16 1.8 86 07 08 09 1 1.1 12 13 14
o x BR/(SM ¢ x BR) o x BR/(SM ¢ x BR) o x BR/(SM ¢ x BR)

2.2%
2.0%
12.5%
4.7%

LCWS2015 - H->bb/cc/gg at 350 GeV at CLIC

| Correlations

[ — =

Abb A
(VBF)  (ZH) J9

Abb (VBF) 1 -0.47 -0.035 -0.014

Abb (ZH) 1 -0.04 -0.02
Acc 1 -0.18

AQgQ 1

Abb Acc

Marco Szalay 10



Hqq Fit
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Combined Fit
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- Repeat the toyMC fitting procedure accounting for 3% error

in combined H—other template and 1%. for SM background
l ) ,

gg_distrib
WWhbb_distrib ZHbb_distrib cc_distrib gg_distrib
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The I'yneeds high precision measurements on Higgs hadronic decays, in
particular H—=bb

With thls study we can investigate o x BR for ZH: H—=bb and WW-—-=>H-bb. With
500fb ' of data we get to and get sub-percent precision and 1.8% precision
respectively

H—gg can be measured at the 4% level

H—cc, due to the low branching fraction, can be measured with a precision of
~10.5%

The correlation matrix can be used in the global fit to improve the measurement
of [,

Systematic uncertainties for SM background and other Higgs branching
fractions are well below statistical uncertainties in all Higgs hadronic channels
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Template Fit
(with limited MC statistics)
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Template Fit
(with limited MC statistics)

WW — H - bb H— cC
_ & ndt 40,3230 ps H— oo
B Preb 0.08886 B Enirles 300
25 . Congtat 1562 - 1.28 - . 638
- Mean 0.8838 - 0.0011 C i
- RS 0.1609
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20— -
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15 = B Moan 1.937 - 0.010
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_ 10—
10— -
s -— gl
L ~ L
0 07 075 08 085 09 0985 1 105 1.1 8_5 1 1.5 2 25 3
o x BR/(SM ¢ x BR) o x BR/(SM ¢ x BR)

Repeating the procedure with independent distributions for templates and data
— enormous discrepancies in fit results

— asymptotic resolution improvement is unphysical

(driven by artifacts in the fitted templates, generated by the limited MC statistics)
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