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Initial Goal y
y

measure Higgs BR errors for bb, cc, gg, WWW using = %

e'e — vwH %

@ 1 TeV Z

1 4




Reason for continued focuson |

.....................................................................

Table 11.2.4: Relative uncertainties on the Higgs 6 x BR expected at /s =1 TeV ///////
using the SiD detector with imegratkd luminosities of 500 fb~! and 1 ab™! and
S af , -\ = _R0% +) = A —) = a )= 209% -
polarisation sets P(e™) = -80%, P(e™) = +20% and P(e™) = +80%, P(e™) = -20%. | SlD DBD reSUItS
#=500 b Z=1ab"! Z comparable
P(c—)=-80% P(c—)=+80% | P(e)=-80% : to those of ILD
Pe)=+20% Ple')=-20% | P(e") =426 EXCEPT FOR H-cc !
h— bb 0.0067 W
h—cC 0.108 (0.843 0.076
h— gg 0.044 0.294 0.031
0047 0346 0.033 Charm tagging stresses

the vertexing capabilities
. — so we need to see how
, / .057 for H-cc good we can really do.
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Outline of the SID Higgs BR Analysis

T
Jet clustering to four jet using exclusive kt algorithm w/
R=1.5 using the PFO objects from the jets obtained when
using the kt algorithm with a jet size parameter, R, of 0.7
and clustering into six jets. This was found to improve the
rejection of beam particles.

flavour-tagging is used as implemented in the LCFIPIlus
package

Preselection is applied based on the Higgs decay mode
being studied

After the preselection, an MVA is applied and the point
which maximises the
significance ( S/vS+B) of the selection is used
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What has changed since the DBD

7
 BDTG is used for the MVA instead of Fisher

(higher stats training eventually proved that this is
better than Fisher, FisherG, and BDT)

* higher stats for decay mode selection training

- About 30% more ffh homu events

- Note: More (~20%) evW... and all_other_SM_backgrounds
could be used if space allows.

 addition of B-likeness variable

100K (instead of ~20K) 250GeV Z->bb,cc,qq used
for flavor tag training

» #vertices and thrust variables added
(for incorporating different performance cuts

depending on the vertexing event category)




single tracks
sthrust

Yy

MVA variables & new result

Cut value applied on BDTG output

. S=11.25 is for -80/+20 500/fb with all backgrounds
« This corresponds to an uncertainty on ¢ x BR of 0.088

« clike = (ctagl*ctag2)/((ctagl*ctag2)+(1.0-ctagl)*(1.0-ctag2))
* blike = (btag1*btag2)/((btagl*btag2)+(1.0-btagl)*(1.0-btag2))

_ P
o the b-tag and c-tag values of both jets; Cut efficiencies and optimal cut value
» the masses and energies of both jets; —— Signal efficiency ——— Signal purity
0| emeeee Signal efficiency*purity
e the number of reconstructed PFOs: Background efficiency g /\S+B
2 0 | | - 12 8
o the number of high-momentum isolated electrons; g 1 =
= 5 5 5 3]
e the visible energy, mass and transverse momentum; L r"\- 310 E
3 08 " S
o the cosines of the polar angles of both jets; 5 ' ; 0
o the angle between both jets in the plane perpendicular to the beam axis. g 08
w
o the c-tag value divided by the sum of the-b-tag and c-fag values for each jet (forh — ¢t
aall N\
+ 02\ N X e
H - : : 2
*b & c-likeness al
Number of vertices including/excluding (Y A T e L T T
0.8 -0.6 0.4 -0.2 0




h->bbbar:

Classifier ( #signal, #backgr.)
Fisher: (25277.664, 3124.481)
BDTG: (25277.664, 3124.481)
h->ccbar:
Classifier ( #signal, #backgr.)
Fisher: (1763.6545,100502.62)

BDTG: (1763.6545,100502.62)

h->gg:
Classifier ( #signal, #backgr.)
Fisher: (4206.6636,77490.953)
BDTG: (4206.6636,77490.953)

h->WW:

Classifier ( #signal, #backgr.)
Fisher:

BDTG:

(3817.4458,33379.426)
(3817.4458,33379.426)

Results for all channels with the
current MVA variables

Optimal-cut S/sqrt(S+B) NSig NBkg EffSig EffBkg
-1.3285 150.744 25192.95 2737.6 0.9966 0.8762
0.0122 150.862 25109.4 2592.699 0.9933 0.8298
Optimal-cut S/sqgrt(S+B) NSig NBkg EffSig EffBkg
0.0731 11.1066 703.023 3303.616 0.3986 0.03287
-0.8125 11.3024 631.2651 2488.226 0.3579 0.02476
Optimal-cut S/sqrt(S+B) NSig NBkg EffSig EffBkg
0.0078 17.7274 2912.645 24082.33 0.6924 0.3108
-0.8187 21.5904 2568.394 11583.14 0.6106 0.1495
Optimal-cut S/sqrt(S+B) NSig NBkg EffSig EffBkg
-0.0700 20.8578 2964.736 17239.19 0.7766 0.5165
-0.7862 22.8728 2674.263 10995.72 0.7005 0.3294
orkshop @ SLAC Oct. 2013 7
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Results for all channels with the
current MVA variables

 Only H - cc is significantly affected:

SiD DBD | SID now
—1
< =500 fb H_bb 00067 | 0.0066
P(e™)=-80% [y _c o108 o088
P(e™) = +20%
H - gg | 0.044 0.046
H 0.047  0.044
WW*

* Good improvement but still want to revisit
vertexing performance.

// D1 WOrksnop (@ SLAU UCL 2U13




The template Method

4

The ILD analysis doesn't use MVA's it uses what
IS called the template method after a general all
channel selection.

The following shows what happens if we try
something similar.

s
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The template method
Excerpts from the ILD DBD

From: arXiv:0907.0917v2 [hep-ex] 7 Sep 2009

Ny ne Nbe (nrdata  NZH .| oo - \7bkgy 2 Must minimize
V2 _>1>1>- (Nijie® = 26 7s(T7) Nije = 1oka Ny, ) togetr,
N T L L L N all s=bb,cc,gg,WW
i=1 j=1 k=1 Nijk 2
: ///// 17
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From ILD DBD 4

L

h— others SMBG

1
0.8 -
2 04 Ofjkeness

FIG. 8: 2D image of the 3D flavor template samples for Data, h — bb, ¢¢, gg, others, and SM BGs.

7
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The full 3D templates
7
y
Z;é//
“bc-likeness is c-likeness whose neural-net training is done by using
only Z-->bb events as background.”

7 Sep 2009
y

"'///: 7

07éé2%/

e € cerpt above was available in LCFIVTX
3CTag is used.

7 o)
7 ////

CTag2)/((BCTag1*BCTag2)+(1.0-BCTag1)*(1.0-BCTag2)) ;

T

where the index is the jet#

/ SiD Workshop @ SLAC Oct. 2013
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Switch to ILD-like general
preselection for template tests |

50.<pT  <250. v //// i

150.<Evis<400.
115.<M  <135.

VIS

6jet, |<0.95
bTag, ,<0.8
10<= #Trks<=50

°0.<pT
100.<E__<400.
110.<M  <140.
|ethrust1,2|<0.95 and |9higgsliz|<0.95
15<= #charged Trks<=50 4
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SID templates after ONO-like presel

Lz

| All(Data) c-likeness vs. b-likeness h->others c-likeness vs. b-likeness [ SM+evW... c-likeness vs. b-likeness |

h->bb c-likeness vs. b-likeness

h->cc c-ikeness vs. b-likeness | | h->gg c-likeness vs. b-likeness | Wz

2500
2000 1
1500 3.

10003

sogd-
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r s distributions for 60x60x60
binning of the templates:

r_s plot for bb events bb-rsplot r_s plot for cc events cc-rsplot r_s plot for gg events gg-rsplot
Entries 1860 £ 1860 Entries 1860
500F Mean 1077 L Mean 0.8852
5 Mean 1
180 L
i RMS 0.00766 250 RMS 0.07057
| RMS 0.005827 [ & I ndf 1103/22 I o Indtf 95.65 / 22
i * I nd 113317 1601 i
s00k X : - Prob 0.5186 | Prob 3.673e-11
i Prob 0.4152 110 -_ amp 1822+ 53 200 amp 2461471
B amp e 3 mean 1.077 + 0.002 i mean 0.9+0.0
| e T 120 '_ sigma (08777 + 0.001%0 B sigma  0.07228 + 0.00123
300 [ i
L sigma  0.005952 + 0.000100 L 1501
100 i
200 T [
100
60 :
a0l [
100 ! 50
20 i
0 ﬂ-lllll IIIIIIIIIIII‘LIII I]IIIIIIIIIIIII IIIII
09 092094096098 1 1.021.041.061.08 1.1 0.4 0.6 0.8 1 1.2 1.4 1.6 0.4 0.6 0.8 1 1.2 14 1.6




A(o-BR)

0-BR

h->bb
h->cc
h->gg

h->bb
h->cc
h->gg

h->bb
h->cc
h->gg

h->bb
h->cc
h->gg

h->bb
h->cc
h->gg

7
/////////

20x20x20 bins:

sigma 6.24714e-03
sigma 1.11379e-01
sigma 9.92033e-02
25x25x25 bins:

sigma 6.32818e-03
sigma 1.12191e-01
sigma 9.78997e-02
30x30x30 bins:

sigma 6.13841e-03
sigma 1.04590e-01
sigma 9.43471e-02
60x60x60 bins:

sigma 5.95225e-03
sigma 9.77718e-02
sigma 7.22824e-02
100x100x100 bins:
sigma 6.51439e-03
sigma 9.36110e-02
sigma 6.48416e-02

p

9.88073e-05 | ¢

2.04201e-03
1.73081e-03

1.00089e-04
2.06801e-03
1.73164e-03

9.70885e-05
1.84549e-03
1.70588e-03

1.00386e-04
1.89866e-03
1.23449e-03

1.35240e-04
1.85658e-03
1.06240e-03

SiD Workshop @ SLAC Oct. 2013

for different #bins templates

SiD DBD | SID now
H - bb  0.0067 0.0066
H - cc | 0.108 0.088
H-gg | 0.044 0.046
H - 0.047 0.044
WW*

I 7




ee-~ZH, H-ZZ*

SID Total Higgs Width from %
@ E_ =250 GeV




to extract the
total Higgs width
running
@
Ecm=250 GeV
only

-
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Topologies

Z

higgs_ffh_zz -80e- +30e+ 018 SLIC-v3r0p3_geantd4-vorSpl QGSP _BERT sidloi3 lesimTracking lcsim-2.9 pandora.slcio-flav.slcio

[ gammalE=1.3421 status=Intermediate) gammalE=.018825 status=Intermediate)
[* gammalE=.081287 status=Intermediate) gammalE=1.4878 status=Intermediate)
[ e-(E=46.709 status=Intermediate) mu-(E=48,367 status=Intermediate)
[ e+(E=64,186 status=Intermediate) mu+(E=60.933 status=Intermediate)
< hO/HO1(E=136.92 status=Intermediate) v hO/HO1(E=138.96 status=Intermediate)
< hO/HO1(E=136.92 status=Intermediate) - hO/HO1(E=138.96 status=Intermediate)
I Zo(E=86.447 status=Intermediate) P ZolE=45.666 status=Intermediate)
[* Zo(E=50.470 status=Intermediate) [» ZolE=93.293 status=Intermediate)

[ gammalE=2.7756E-14 status=Intermediate) gammalE=1.4452E-5 status=Intermediate
[ gammalE=1.4775E-5 status=Intermediate) Ml> gammalE=5.8498E-8 status=Intermediate)

[* nu_e(E=47.906 status=Intermediate) : ulE=80.005 status=Intermediate)
P nu_e bar(E=51.523 status=Intermediate) u_bar(E=30.779 status=Intermediate)
< hO/HO1(E=150.99 status=Intermediate) ’ hO/HO1(E=137.89 status=Intermediate)
< hO/HO1(E=150.99 status=Intermediate) < hO/HO1(E=137.89 status=Intermediate)
P ZolE=128.37 status=Intermediate) [+ ZolE=108.89 status=Intermediate)
P ZolE=22.613 status=Intermediate) [* ZolE=28.993 status=Intermediate)

20




Overview

1.1 Analysis Procedure:
1.2 Distributions before preselection with only a cut on the reconstructed Higgs mass:
1.3 Preselection:
1.4 Distributions after preselection:

1.5 The TMVA variables:

1.5.1 Some signals are just not reasonable to try to select:
1.6 Performance of different MVA options:

1.7 Cut table for BDT: ( NEW)NEW:

1.8 Remaining backgrounds: (NEW)

1.9 Plans:

A / @ SLAC Oct. 2013 21



https://confluence.slac.stanford.edu/display/ilc/HZZ+250+GeV+Analysis+-+Update+2+-+17-19+September+2013#HZZ250GeVAnalysis-Update2-17-19September2013-AnalysisProcedure%3A
https://confluence.slac.stanford.edu/display/ilc/HZZ+250+GeV+Analysis+-+Update+2+-+17-19+September+2013#HZZ250GeVAnalysis-Update2-17-19September2013-DistributionsbeforepreselectionwithonlyacutonthereconstructedHiggsmass%3A
https://confluence.slac.stanford.edu/display/ilc/HZZ+250+GeV+Analysis+-+Update+2+-+17-19+September+2013#HZZ250GeVAnalysis-Update2-17-19September2013-Preselection%3A
https://confluence.slac.stanford.edu/display/ilc/HZZ+250+GeV+Analysis+-+Update+2+-+17-19+September+2013#HZZ250GeVAnalysis-Update2-17-19September2013-Distributionsafterpreselection%3A
https://confluence.slac.stanford.edu/display/ilc/HZZ+250+GeV+Analysis+-+Update+2+-+17-19+September+2013#HZZ250GeVAnalysis-Update2-17-19September2013-TheTMVAvariables%3A
https://confluence.slac.stanford.edu/display/ilc/HZZ+250+GeV+Analysis+-+Update+2+-+17-19+September+2013#HZZ250GeVAnalysis-Update2-17-19September2013-Somesignalsarejustnotreasonabletotrytoselect%3A
https://confluence.slac.stanford.edu/display/ilc/HZZ+250+GeV+Analysis+-+Update+2+-+17-19+September+2013#HZZ250GeVAnalysis-Update2-17-19September2013-PerformanceofdifferentMVAoptions%3A
https://confluence.slac.stanford.edu/display/ilc/HZZ+250+GeV+Analysis+-+Update+2+-+17-19+September+2013#HZZ250GeVAnalysis-Update2-17-19September2013-CuttableforBDT%3A%28%29NEW%3A
https://confluence.slac.stanford.edu/display/ilc/HZZ+250+GeV+Analysis+-+Update+2+-+17-19+September+2013#HZZ250GeVAnalysis-Update2-17-19September2013-Remainingbackgrounds%3A%28NEW%29
https://confluence.slac.stanford.edu/display/ilc/HZZ+250+GeV+Analysis+-+Update+2+-+17-19+September+2013#HZZ250GeVAnalysis-Update2-17-19September2013-Plans%3A

Data Preparation

-
« Steps of the job that prepares the data for being analyzed:

Fill hit counting values:
source /u/ey/homer/sidhome/sid/lcsim-homer/testrunsubDetHitNum $1 input_prejet.slcio

Clustering to 6 jets: (JetOut6Jets)

Marlin /u/ey/homer/sidhome/Icfi/mfast-all-batch-6jet-stepl.xml

Clustering to 4 jets: (JetOut)

Marlin /u/ey/homer/sidhome/Icfi/mfast-all-batch-4jet-step2.xml

Vertexing:
Marlin /u/ey/homer/sidhome/Icfi/steering/revertex-all-batch.xml

Flavor tagging:
Marlin /u/ey/homer/sidhome/Icfi/steering/flavortag-all-batch-revtx-350-4jets.xml

Process P(e7)/P(e") Nevems
ffhw/h— ZZ* +80%/-30% 120,012
All SM background mix +80%/-30% 2,058,374

e Inputs -

/
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Analysis Procedure:

7
divide into 4 jet / 6 jet topologies using reconstructed variable(s)
* 6 jet topology:
* Find 2 exclusive jet pairs giving mass most consistent with m(2)
 Find pair that gives mass most consistent with m(H) when
combined with the rest of the event
* 4 jet topology:
 Find jet pair giving mass most consistent with m(2)
 Form candidate m(H) from this and the rest of the event

*apply preselection depending on topology
train/apply TMVAs

validate outside of TMVA framework with a small c++ routine that
reads the events/applies weights/applies preselection and then uses
the MVA module (a routine produced by TMVA that you supply the
Inputs and returns the MVA output value) for applying the MVA cut




Jet Clustering

*The jet clustering size parameter used for the ke exclusive algorithm was chosen to

be 1.5 based on the visible mass resolutions.

*PFO objects are used from the jets obtained when using the ke algorithm with a jet
size parameter, R, of 0.7 and clustering into six jets. This was found to improve the
rejection of beam particles.

*These jets are directly used for the 6-jet topology expected for the final states to
qq ZZ and 11ZZ7.

*For the 4-jet decay topology consistent with vvh decays, events are clustered into

four jets using the ktexclusive algorithm and PFOs from the six jet clustering.

| %/'/ Workshop @ SLAC Oct. 2013 24
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ee-2ZH, H-ZZ*
6 jet topology

GeV

I IA)
FAIR: fall & jet non-trivial pair masses FAIR: fmass of best two 7 pairs from © jets
Entries : 10143 100 Entries © 4966
Mean . 45,224 Mean  &2.007
FEms. 32.3%l Ems: 28.710
I
50 100 150 200 0 20 40 &0 B0 100 120
GeV GeV
FAIR. /mass of other pair from & jets FAIR: /H mass from best pair from & jets
Entries : 483 50— Entries : 483
Mean: 16 133 Mean: 107.67
Ems: 11.330 Ems: 33.080
40T
20T { {{ {
20T } {
11
ot Hi
Cl I 1 I I I 1 I I 1
0 20 40 &0 20 100 120 140 1ed 180




FAIR: fall & jet non-trivial pair masses

all_ SM_background
6 jet topology
(NOT weighted yet)

FAIE: /mass of best two £ pairs from & jets

///

e

Entries : 7518 35 Entries ;. 716
Mean : 37951 Mean : 55 080
Fms . 41289 307 Fms: 215632
257
207
15+
10+
5_
i : -
0 50 100 150 200 250 ] 20 40 (i3] a0 100 120 140
GeV GeV
FAIE: fmass of ather pair from & jets FAIE: /H mass from best pair from & jets
Emtries ;. 358 20+ Emtries ;358
45 = Mean @ 96457 Mean : 97,953
40+ RFms ;. 10004 I54 Ems: 42.512
20T
15 }
10—
5__
i .
0 T +I 1 T T T T T I 1 I}I
0 10 20 30 40 50 &0 0 20 40 &0 20 100 120 140 160 180 200
GeV GeV
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ee-2ZH, H-ZZ*
4 jet topology

7

Y

PAIR: fhest £ pair from 4 jets

FAIR: fother pair from 4 jets PAIR: flhest H mass from 4 jets

80— Entries : 483 34— Entries . 4832 40— Entries ;. 4832
Mean . 52, 660 Mean : 54.054 Mean : 166 84
751 Rrfs . 19.70& 32+ Rrs: 25.619 3BT Rrs: 58.580

.o+ Note: true 6-jet events
3221 are also in this.

20 40 &0 0l 100 120 0 50 100 150 0 50 10 50 200 250
GeV i GeV GeV

7 /
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all_ SM_background
4 jet topology
(NOT weighted yet)

FAIR: fbhest £ pair from 4 jets FPAIR: fother pair from 4 jets PAIR: flhest H mass from 4 jets

40+ Entries ;. 258 47 4 Entries ;. 258 14— Entries ;. 258
Mean : 74. 736 Mean: 28278 Mean : &3 .82

38 Rrs : 26.202 40 Rris : 25.901 374 Rrms: F&.205

36 38 . .

- .. :or  Note: true 6-jet events

. P 281 are also in this.

201 327 267
28+ 30T 74
261 287 52
24T 26 20

24T
22T

22T 187
20T 504 16
18T

18T 14
161

e 1o
14 144
1271 12 + 10_
101 101 8_
21 4

8 5
6T 6T
4T 4 4

50 100 150 0 50 100 150 200 250

GeV GeV
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4/6 Jet Topology determination from Evis

Evis frum'JETE ( Flavor = 11) Evis from JETS ( Flavor = 13) Evis from JETS ( Flavor = 15)
55— | Entries: 157 Entries B Entries : HE
Mean ;. 208 .87 Mean : 20108 Mean . 156.21
50- Rms . 34.779 8- Rrns . 37.256 Frns . 41992
TT
I I
100 200 300 400 100 200 300 400 100 200 300 400
I - -
Evis frumlJETE ( Flavor = 12) Evis from JETS ( Flavor = 14 ) Evis from JETS ( Flavor = 16 )
8 | Entries : 36 5 Entries : 258 Entries : 28
Mean : 108,12 Mean : 105 18 Mean . 98.772
| Fms: 31277 Fms . 32.956 Fms: 35273
B VV B B vv [
I I I I I I
100 200 300 400 100 200 300 400




e'e-ZH, H-ZZ*
best of 4/6 jet topology
using Evis for topology selection

FAIR:/H mass from best pair from & jets FAIE: Jbest H mass from 4 jets FAIR: fbest H mass from 4 jets or & jets
46— Entries . 483 40 Entries | 483 55— Entries ;483
1L ean ;. 107 67 Mean : 166 84 Mean : 116 64
44 s 33.080 28T Rms: 98580 Ris . 27.651
I6T S0 _
34T
24 _ 45
30T T
_ 40__
28T T
26T Tl 35+ .
24T m i T
22T T 0+
20T gl ulil I i
18T i - 25
161 nH BT mil
14+ 7 U 20T
1271 1 T T
RIS 15+
10T _
8__ -1 I I Isill I I lcl__
5+ i | | il |
4__ T "i} | - 5__ -
1 I i
0 -+LLELE ; ; 0 HI ; ;
0 50 100 150 0 50 100 150 200 250 0 50 100 150
GeV




all_ SM_background
best of 4/6 jet topology
(NOT welighted yet)

P

FAIR: /H mass from best pair from & jets FAIE: /best H mass from 4 jets FAIE: /best H mass from 4 jets or & jets
30— Entries : 358 24— Entries :  3%8 26— Entries :  3%8
_ Mean : 97.953 Mean 463 82 Mean : 106.97
18+ Fms . 42.512 372+ Fms . F&.20% 34T Fms . 37627
26+ 30T ]
28T - -
24T o
26T _ ;
22T
24T
20T T
- —_ —— 22__ —
18T - 20+
1o _ 18+
147 T il 16T
12 4 14__ _ i I
I | I 12+
10T Il _ m _
_ | | 101 _
8__ _ —_ b
; | i I a4 il |
51 ] (I | i 1]
H 6T n H
T T - 4T | | |
il !
I I I 0 I 1 I I
100 150 200 0 50 100 150 200 250 0 50 100 150 200
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Input variable: Evis JETS

E Isig‘ﬁﬂ"llllIlllllllllllllli
N 0.025 Background —_§

wi ]
ol =
glms -§
0.01 =
jm
0.005 —:5
2
o 1%

150 200 250 300 350 400 450
Evis JETS [GaV]
E Fri T [ rrr[ rr 1 1111171

E g §
P ]
2 s g
g af £
20 ¢- g
154 =
m
10§ 2
s 2
3

-

P
m

=
—
=
=

e

-
Tt

Input varlable: € likeness

{1/N) dN/ 0.0189

Input varlable: Mvis JETS

0.024
0.022

0.m2
0.018
0.018
0.014
0.012

LN} ]
0.008
0.008
0.004
0.002

“1m1mmmmmmmm

Myis JETS [GeV]

D Pl (5, B (0.0, DTS J 0.0, L8T%

1/ TT
16
14
12
10

KM & o @

WD -flow (5,8 (0.0, DU 1) 0.0, D80

y

?/’ /’//” Vorkshop @ SLAC Oct. 2013
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{1/N) dN/1.58 GeVic

Input warlable: FTvis JETS

7 /// )

10 20 30 40 50 60 7O €0 80
PTvis JETS [GaVic]

Input varlable: Humber of HE Electrons

TTT[TTIT[TIT T[T T T[T T IT[ITTT[TTIT[TTITTf

{1/N) dN/0.13B |

]:

1 2 3 1 5 [ T 1
MNumber of HE Electrons [1]

NI NERE NERE FERE FERE SANl FEN PR N
D Pl (5, B (0.0, D% J 0.0, L8T%

il v el bon o bavan by ans
WD -flow (5,8 (0.0, DU 1) 0.0, D80

MVA Variables after only a Higgs
mass window cut

32




Input varlable: Zstr mass

MVA Variables after only a Higgs
mass window cut

Input variable: azimuthal separation of Z jots

{1/N) dN/ 1.31 GeVicz
{1/N) dN/ 0.212 radians

UAD-Floey (5, Bj: (0.0, QU3 J 0.0, U3

10 20 30 40 S0 &0 7O
Zatr s [GaVic2]

0.5

o4 5
0.3 s
£

0.2 ;
0 %
g

o g

& ] -2 [} 2 4 [
arimuthal separation of Z jets [radians]

Input varlabla: Humber of alectrons

Input varlable: Humber Charged Tracks

(4N} N/ 4
(1N} N/ 1

RN NN NN NN N
U0 -floe (5,8 (0.0, DU 1) 0.0, DS

10 20 30 40 S50 &0 TO
Number Charged Tracks

0.35 ]
0.2 ] §
0.25 =
0.2 3 §
0.15 1z
0.1 &
1&
0.05 15
5

“n12345s'.rss1n
Mumber of slecirons

{1/N) dN/0.00376 1

Input varlabla: Humber of muans
:IIIIIIII TTTT[TTTT T TITT T TTTIT[TTT

{1/N) dN/1

TR RTTR1 RTTRISTTRINTINI ATERIATIRIRTIRINITE
WD -flow (5,8 (0.0, DU 1) 0.0, D80

Number of muons



Input warlable: double W abs mass. diff

UAD-Floey (5, Bj: (0.0, QU3 J 0.0, U3

0.a22
0.02
noig
na16
n.o14
noi2
0o
= 0.008
0.006
0.004
n.on2

1/N} dN/ 5.19 GaVicZ

5 100
double W abs mass diff [GeVic2]

Input varlabla: lepten palr mass

150 200 250 300

014 §-

012 f
0.1

(1IN} dNY 2.92 GeV

.08 g
006 g
0.04 g
002 g

UMDy (5,8 0.0, DUBT 7| 0.0, DB

2 40 & 80 100 120 140 160 180
lapton pair mass [GaV]

s

y

Input varlable: best mw

0.a7
0.06
0.05
0.04

{1/N) dN/ 2.41 GeVicZ

0.03
0.02
oo

D Pl (5, B (0.0, DTS J 0.0, L8T%

20 40 60 B0 100 120 140
best MW [GeVic2]

Input variable: jet clustering yi4

" [TTT T[T T T[T I T T[T T T T[T T TT[TTTT[TTTT1[TQ
o go0 - 3
3 E
= a0 ]
3 18
% 400 - q=
S wof 3
-
1%
100 §- —§
%  0.01 0.02 0.03 0.64 G5 O.0E 0.07
et chestaring y34

7

Iriput wariable: lepton type for kepton pairs
T

- LN L L L L LI L L LI B B
F
=)

z g

i

u

2

FEFEN BFEF S VAT SRR RATE E

2 4 [ a8 10 12 14

lajton typea for laptan palrs

Input variable: jet clustering y56

jut clustering y58

MVA Variables after only a Higgs
mass window cut

WD -flow (5,8 (0.0, D% 1|21 .4, 821

“ .
atles Otrrl?ghlng&y g\ﬂ%@ydggttoﬁﬁ%nd 130 GeV so that the signal peak can be seen.)




MVA Variables after only a Higgs
mass window cut

4
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Preselection Choice

A,
In the low visible energy signal events we expect a 4-jet topology if the Z and Z* decay visibly:

*One pair of jets must have a mass consistent with the Z mass.

*Events that have opposite signed electrons or muons with a mass consistent with the Z mass are unlikely to come from the
WW background.

*Because of large missing energy and momentum from the invisible Z decay, it is unlikely that the reconstructed Z’s are
back-to-back and so we cut on the angle between them.

*Cutting on the number of tracks helps to remove much of the two-photon background.

The high visible energy signal events are largely true six jet events with all Z’s decaying visibly:

*Backgrounds that come from ZZ and WW decays can be cut using the Durham jet clustering y34 and y56 variables.

*All pairs of jets are tried for the pair most consistent with the mass of the Z.

*Then from the remaining jets, the next pair most consistent with the mass of the Z is found and the remaining pair is taken as coming from the Z*.
*Each Z is then paired with the Z to see which one gives a mass most consistent with coming from a 125 GeV Higgs.

*The analysis then proceeds similarly to the 4 jet analysis using this pair of ZZ*.

Before applying an MVA selection, preselection cuts are applied seperately for Evis<140 GeV and Evis>140 GeV.
The preselection cuts exclude regions only where there is almost no signal.
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Preselection

y

Higgs decay Preselection cuts Signal eff. Background eff.

25 < pl <70 GeV
05. « MM2% - 140. GeV

V15

h— ZZ*(E,;, < 140Gev) |€08(8e)| < 0.90
Npro > 5

yi4 > 0.
E; = 120GeV

00. < M"28 ~ 160. GeV

Y15

| cos(Bie)| < 0.90
h— ZZ*(E,; > 140Gev) Nero >3

34 > 0.

E; > 120GeV
|thrust| ; 0.98

T1% 15102

r
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Mutli-Variate Analysis Variables

Higgs Mass = mass of the reconstructed ZZ.*
reconstructed Z energy
e reconstructed Z* energy

o cosine of the reconstructed Z polar angle
o cosine of the reconstructed Z* polar angle

visible mass of the event R = O

the visible energy, mass and transverse momentum T T T

B-Likeness from b-tag flavour tagging values e the angle between the reconstructed Z and Z* in the plane perpendicular to

the beam axis.

C-likeness from c-tag flavour tagging values
e the event thrust magnitude

Number of High Energy Electrons R s
e number of identified electrons

e number of identified muons

e Durham jet clustering y34 value

e Durham jet clustering y56 value

e lepton pair (PDG ID1 = -ID2) mass closest to m(Z)

e jet pair mass closest to m(W)

sum of the absolute differences of the best W jet pair mass w.r.t. m(W)
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ome Signals Too Hard/Impossible
to select

P gammalE=.018825 status=Intermediate)
P gammalE=1.4878 status=Intermediate)
P mu-(E=48.367 status=Intermediate)
P

mu+(E=60.933 status=Intermediate) o
ho/HO1(E=138.96 status=Intermediate) 7 //
= ho/HOL(E=138.96 status=Intermediate) /
v ZolE=45.666 status=Intermediate) //
P s(E=8.8604 status=Intermediate)

s_bar(E=36.806 status=Intermediate) :

- Zo(E=93.293 status=Intermediate)
nu_tau(E=55.888 status=Final State) /
nu au b:ar{:B?.dDﬂ status=Final Stat]

4

3 a3 a a3 a = » "Wyl = B3

|20 °C

@ Applications Raccourcis  Systeme (R o B =
File Edit View Tuple Loop Window Help
El #al = @ higgs_ffh_zz_-80e-_+30e+_018_SLIC-v3rOp3_geant4-varSpl_QGSP_BERT_sidloi3_lesimTracking_lcsim-2.9_pandora.slcio-flav.slcio 4 4l @" [ . ) [ ]

JAS3 IENES

b Drcgrams Welcome QXI MyjetFindingDriver.java  [# ><I MyDBDwwHAnNalysis java [#] ><I MyDBDwvH java @XI PFOJetFindingDriver.java [¥]
P ida4481168911172144463.aida
b B Datasets IsolatedHighPElectronidentifier java [# ><l MyDBDzHzzAnalysis.java [#)] "l Page 3 Wl Page 2 Wl Page 3 W‘ LCSim Event

Run:0 Ewent: 18

MuonEndcapHits |~| |b gamma(E=0.0000 status=Intermediate)
pandoraPFoOCollection b gamma(E=1.2461E-13 status=Intermediate)
b nu_tau(E=36.504 status=Intermediate)
P nu_tau_bar(E=72.684 status=Intermediate)

ReconClusters
Refined)ets

Refinedlets_rel <= hO/HO1(E=138.46 status=Intermediate)
Refined|sts_wvix = hO/HOL(E=138.46 status=Intermediate)
Refined|sts_wvtx_RP - ZolE=36.416 status=Intermediate)
Refinedvertex nu_tau(E=14.129 status=Final State)
Refinedvertex RP nu_tau_bar(E=22.286 status=Final State)
SiTrackergarrelHits <~ Zo(E=102.04 status=Intermediate)
SiTrackerendcapHits nu_mu(E=60.974 status=Final State)
SiTrackerForwardHits nu_mu_bar(E=41.067 status=Final State)

SivertexBarrelHits
SivertexEndcapHits
StateAtECal
StateAtEnd
StateAtStart
TKR_RawTrackerHits
TKR_TrackerHits
Tracks
WXD_RawTrackerHits
WXD_TrackerHits
“ertexjets

jetList

MCParticleTree

- =
This is the one! =
skipping: ne JetOutsJdet

al

Standard Output ICﬂmp\\er ] 39

1 events processed in 0 secands IT | 11350401718

@ Gne... || 0 MyD... || & JAS3 @ Dem... |5 a1 [E] S
/ C S

Ll




W

Now you see It: eeH, H -> cc ee
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Mass of lepton pair with mass |
closest to mZ.

7/

LEF: lepton-lepton pair mass  lepton[0] type = 113 LEF: lepton-lepton pair mass  lepton[0] type = 13 aidaz2e2407822720364601 aida
24 Eﬂ”;g:s_ :65 ;‘g; 47 Eﬂ”;g:s_ :?6 i?;} 47 Ml LEP:lepton-lepton pair mass { lepton[0] type = 11)
s o Sl LEF:lepton-lept i lepton[0] t =13
251 Rms . 36311 || | 40 Rms . 28.045 | | 40-{ W EF-Iepton-lepton pair mass)(lepton(0] type - 13 )
3BT
36T
34T
32T
207
.. overlayed

150

are all eeH events!
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W? background rejection

7

84 = ﬁm:? &

Applications Raccourcis Systtme @@ WG =20°c B

File Edit VWiew Tuple Loop Window Help
{ 21z a [Plel¥]n(a]
B higgs_ffh_zz_-80e-_+30e+_018_SLIC-v3rOp3_geantd-vorSpl_QGSP_BERT_sidloi3_lcsimTracking_lcsim-2.9_pandora.slcio-flav.slcio = | 4 4l ,F"F";"T‘* @Iil ES

b Prggrams = welcorme E-) X] MyletFindingDriver java  [#] XI MyDBDwwHARalysis java  [#] Xl MyDBDwwH java  [#] Xl PFOjetFindingDriver java  [#]
~ aida3323140687566634658
P #Jets from PFO in ALL Eve IsolatedHighPElectronidentifier.java [ Xl MyDBDzHzzAnalysis.java [#] Xl Page 3 &X] Page 2 g Xl Page 3 Mux| Paged Wi
[ 5 NSV
b JETS' LEP:lepton-lepton pair mass { lepton[0] type = 11 LEF:lepton-lepton pair mass ( lepton[0] type = 13 )
¥ JETS: y56divy45 ( Flavor = 35 Entries : 203 Entries : a2
¥ JETS: y55divy45 ( Flavor = 20 pean: o130 wepn: 7o
¥ JETS: yS6divyas ( Flavor = 25 — -
¥ JETS: y56divy45 ( Flavor = 20

¥4y |ETS: yS6divy4s ( Flavor =
¥ JETS: y56divy45 ( Flavor =
¥ JETS: y56divy45 ( Flavor =
¥ JETS: y56divy45 ( Flavor =
¥ |ETS: y56divy4as ( Flavor = 20 40 60 80 0 20 40 60 80 100
¥ JETS: y56divy45 ( Flavor =
¥ JETS: y56divy45 ( Flavor =

— 5

. WFPAIR: fbest W pair from 4 jets { Flavor = 11 ) WFPAIR: fother W pair from 4 jets { Flavor = 11)
"™ LEP:lepton-lepton pair ma
. _ ; Entries : 157 Entries : 157
; LEPI.Iepton lepton pair ma 25 Mean - B0 007 14 Mean . 78.526
MC: 20 Rrs : 91469 12 Rms: 38.289

P Number of electrons per e

10
P Number of electrons per e 15 g
P Number of electrons per e 10 5
P Number of electrons per e 4
P Number of electrons per e 5 5 T TTT
P Number of electrons per & 0l fh . s o -|-|-|-|-Hl J.U_I.LHT|-|-|-|-|-| . |-|v-|
B T T T B T T T T T T T T
E Number of electrons per ¢ 30 40 50 20 40 50 80 100 120 140 160
<] I [v]
izl: 3.2 i=mstr: 1,0 =
did 3 mjet4j[0]: 93.858533581030444 EvisJETS: 207.59488773345947
iwl: 2,1 iwstr: 3,0 =
Compiler | Standard Output |
IName: other W pair from 4 jets ( Flavor = 11 ), type: ICloud1D I[ | l173.4/443,0MB
(@ Gno... || 3 MyD... || %% JAs3 | @ Dém... | W [ (@18
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MVA Performance

7

Background rejection versus Signal efficiency 7 /
TMVA .

09— ................ ................. .................. .....

—

0.8 Fnr N N\

ot ... N N

Background rejection

06— ................. ................. ................. ................. ................. ................. ................. ......... .
MVA Methnd: : : : : : :

P AL Sy S NN N W O

(P Y S S— R T Y N H— — —
——— Likelihood | | | | |

0.3 .................. ............... ............. ................. ............ i

= Cuts :

u.z 1 1 11 | 11 1 1 | 1 11 1| | 1 11 1 | 1 11 1 | 1 1 11 | 11 1 1 | 1 1 1| | 1 | | 1 11 I:
01 02 03 04 05 06 07 08 09 1

Signal efficlency
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TMVA overtraining check for classifier: BDT

TMVA

-E 10 i EibrialI [t'eslt L‘.a'm'plé]' T . Bi'gr'lai [t'rdin'in'g I'ma'n'llpllﬁr]I o 1__
= 1’| Background (test sample) | | « Background (training sample) -
L=
E'- 8 | Kolmogorov-Smirnov test: signal {background) probability = 0.000214 (0.0759)_|
-

U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%

0.1 0 0.1

BDT response
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Results

For the polarisation P(e-) = +80%, P(e+) = -30% and 250 fb™*.

The composition of the samples of events passing all selections of the analysis

h—ZZ"
(%)

ete — 2 fermions 50
e"e” — 4 fermions 462
ete~ — 6 fermions 0 A ( O BR)
vw—X 0
yet —X 0 o-BR
e y—X 0
ggh — ZZ* 68 this benchmark indicates that a precision of
eeh, puph — ZZ* 24 0.18+/—0.01 can be obtained on the ffh — ZZ* branching ratio
tth — 272" 3
vvh—ZZ7Z" 49

The fraction of events passing all selections is
10.8% for the signal and 0.0008% for the background.

The significance of the signal after the preselection is 1.0.

After applying the cut on the BDT output, the significance is 5.6.
N /




Plans

» Continue work on improving lepton tagging in

H - ZZ* analysis

 Examine pedestal cut in template method

* Verify that vertexing and flavour tagging are as
good as they can be

* Prepare to take data!
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RefinedJets: JetClustering y56/y45

JETa WS 6divyd5s { Flavor = 113 JETS WS 6divyd5 { Flavor = 12 3
Entries : 156 4+ Entries : 1)
Mean : 0.248323 Mean : 0.5 1488
Fms: (0.27420 Fns o 024507
5 outofRange @ 1 34
N N 2__
il k ~ u ~ i
0]
0,4 0,6 0,8 10 0,0 0,2 0,4 0,6 0,8 1,0
JETa WS 6divyd5 { Flavor = 15 ) JETS WS 6divyds { Flavor = 16
10— Entries : 87 4 Entries : 28
Mean : 034511 Mean : 0485920
g Fms . (029238 Fms: 025127
3__
6__
2__
4__
1__
. :i I W ‘ N ‘ 0 : : i i
. . 0,4 0,6 0,8 1,0 0,0 0,z 0,4 0,6 0,8 1,0
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#high energy electrons

Mumber of electrons per event { Flavor = 11 ) Mumber of electrons per event { Flavor = 12 ) Mumber of electrons per event { Flavor = 15 )

20 Entries ;. 157 20—+ Entries : 26 40+ Entries : BE
Mean : 2.5605 _ Mean : 047222 Mean : 1.7612
07 Fims . 086942 35+ Fms . 0.64450 357 Fms: 1.1281
60T i 20T
50T 207 554
40T 15T 20T
0T 10+ 15+
20T 107
m——j °T ﬁ 5+ i
0- 5 | o I . I . 0- L
1 2 3 4 5 0,0 0,5 10 15 2,0 0 2 4 &
Mumber of electrons per event { Flavor = 16 ) Mumber of electrons per event { Flavor = 1) Mumber of electrons per event { Flavor = 53
20—+ Entries : 28 Entries : 14 12—+ Entries : 14
Mean : 067857 g Mean: 12857 Mean : 085714
Fms: 075846 g+ Fms: 1.0873 101 Fms: 1. 186G
151
B_
6_
4_
L0 L
0- i
2 3 4 1 2 3 4
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Start:

No variation test

NO. NAME VALUE STEPSIZE  LIMITS

1b 9.20000e-01 1.00000e-02 9.00000e-01 1.10000e+00
2cC 9.50000e-01 2.00000e-02 9.00000e-01 1.10000e+00
3499 1.02000e+00 2.00000e-02 9.00000e-01 1.10000e+00

4 Other 1.03000e+00 2.00000e-02 9.00000e-01 1.10000e+00
5 SM 9.30000e-01 1.50000e-02 9.00000e-01 1.10000e+00

PARAMETER CORRELATION COEFFICIENTS
NO. GLOBAL 1 2 3 4 5
1 0.94197 1.000 0.117 -0.240 0.244 -0.541
2 0.57788 0.117 1.000 -0.551 0.568 0.335
3 0.95415 -0.240 -0.551 1.000 -0.931 -0.503
4 0.98412 0.244 0.568 -0.931 1.000 0.622
5 0.96512 -0.541 0.335-0.503 0.622 1.000
EXTERNAL ERROR MATRIX. NDIM= 5 NPAR= 5 ERR DEF=0.5
2.625e-05 6.043e-06 -1.534e-04 1.496e-04 -3.089e-06
6.043e-06 1.019e-04 -6.955e-04 6.848e-04 3.764e-06
-1.534e-04 -6.955e-04 1.562e-02 -1.391e-02 -7.007e-05
1.496e-04 6.848e-04 -1.391e-02 1.428e-02 8.272e-05
-3.089e-06 3.764e-06 -7.007e-05 8.272e-05 1.240e-06
FCN=-2.92447e+06 FROM MIGRAD STATUS=CONVERGED 808 CALLS

809 TOTAL
EDM=0.107761 STRATEGY=1 ERROR MATRIX UNCERTAINTY
8.2 per cent
EXT PARAMETER PARABOLIC  MINOS ERRORS
NO. NAME VALUE ERROR NEGATIVE POSITIVE
B 1 9.97798e-01 5.12162e-03
e 2 1.09493e+00 9.92271e-03
/ 3 gg 1.06516e+00 1.72904e-01
7 /// 4 Other  9.32783e-01 1.01920e-01
/‘ 5 SM 9.99203e-01 1.11346e-03
i ERR DEF= 0.5




E T 1 T T 7 E : E
;E: | Background § g ] § . g
= = 2
g : 3 3 8 :
F3 s E 1= = =
< : < £ = s
i 1& i
i 5 5
¢ £ { &
i 5 = i
[X] 1
EBTag2 CTag1 [F]
Ll T [ rrrrrrrJrrrrrrr g 0.08 TIT[TITT[ITTT[TTTT[TTTIT[TITT[ITTIT[TTTFQ E o.08 TIT[ T T T T [TIT T[T T T T[T T T [TTTT[TTTTI[TT
E :'1.; 0.07 E 0.08
= 5 - 0.06 § = 007§ §
i i = E 0.05 = E 0.06 | 4
¥ = ; £ 0.05 £
g g S 3 omaf ¢ 3 E ¢
= # i E = £ Doag o
. " - - .
E, = = 0.3 O ¥ -1 =
L o 0.82 | e 0.02 ] @
il u g T
il 12 : g
i 2 g 5 : 5

15 120 125 130 135 140 145 150 0 20 30 40 50 60 70
CTagz [F] Visible Mass [GeVicZ] Jot1 Mass [GeVicZ]

high weig t hackground events

/// acf A ways “Used tighter cuts.
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Input varlakle: Jet2 Mass

n‘“slll|||||lll|lll|lll|l

{1/N} N/ 1.8 GoVie2

60 80 100
Jot2 Mass [GeVicZ]

Input varlable: HElectrans

18
16
14
12
10

{1/N) dN/0.0508 F

&
6
4
2

0 05 1 15 2 85
MElasctrons

o P ST A A A PR P PP PP AP

WO -l (5, B (0.0, QU2 1000, D8

WD -floe (5,80 (0.0, D80 1 (0.0, D2

Input varlakle: Jet2 CosT

{1/} NV 0.0336 1

0.8 060402 0 0.2 0.4 0.6 0.8
Jeot2 CoaT [1]

Input wariable: Jet1 Energy

WD floe (5, 8] 000, D8 1|00, Dar

W gp2 ETTTITIITITIIITIITITIITIIITTTT]
En.m
3 0.018
T o014
£ paiz
YT
0.008
0.008
0.084
0.002

“m1m1mmmmm

Jet1 Energy [F]

UND-floe (5, B 0.0, DS 1 0.0, iLars

s
'SiD Worksho SLAC Oct. 2013
P
Z

{1/N} dN/ 5.56 GaV

0.03

0025

0.02

0015

0.01

b.005

Input varlakble: Vislble Pt

100 150 200 250 300 350
Visible Pt [GeV]

Input wariable: Jet2 Energy

{1/N) N/ 5.93 F

b.o14
b.oi2

0.01
0.008
b.006
b.004
b.o02

WD floe (5, 8] 000, D8 1|00, Dar

106 150 200 250 300 350

Jet2 Energy [F]

UND-floe (5, B 0.0, DS 1 0.0, iLars




With Ono-like presel

Input varlabie: C-llkeness

1 LI} | 1 LI} | LI} 1 | LI} 1 | LI L

{1/N) dN/ 00189 F
-]

WD Mo (5,8 [0.0, DU 500, Dat

Input varlabie: B-llkeness

'Y dgFET T rfrrryrrr|rr o1
2
3 =
z %
25
£
~ 20
15
10
5

02 04 08 08 1
B-likenoss [F]

WD Mo (5,8 [0.0, DU 500, Dat

Input warlabie: Thrust

{1/N) dN/ 000991 F

S ok M o B th o~ 3 B

Thrust [F]

WD Mo (5,8 [0.0, DU 500, Dat




TABLE VI: Estimated measurement accracies of ¢BR for b — bb, c¢, and gg chamnels at 5 = 1 TeV

with respect to the £ = 500 b~ for both Ple~, e%) = (¥0.8, £0.2) beam polarizations or accumulating |

£=1ab~" regarding P(~08, +0.2) left-handed polarization. Here these results are taken only statistical

umeertainties mto account.

y 500 b~ 00 i~ Lab™!
Beam polarization P(e™, ¢7)|P(-0.8, +0.2)[P(+08, -02)|[P(-08, +0)

[ntegrated Tumimosity

AcBR/oBR(h = 1) 054% 21 0307
ABR/oBR( - ) 5.1 3681 3%
ABR/oBR(h = gg 2.7 8%
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c-likeness vs. b-likeness vs. bc-likeness

Entries 471520 |
Mean x 0.1129
Meany  0.2353
Mean z 0.8013
RMS x 0.2813
RMSy  0.2604
RMS z 0.3426

56




Eile Edit ¥iew Options Tools

Help | Eile Edit Wiew Options Tools Help
[ AmfData) c-likeness vs. bdikeness | [ h-=others cdikeness ws_blikeness | [ EM+evit_. clikeness wvs. b-likeness |
_s plot for b events| | PS4 i far o events ccorzplot
Enaries 500 Entries 500
Maan  0.9954 2= Mean 0.ATSA
asl
[RMEE  0.02252 RMS 02854
- !
[ h-=bb c-likeness vs. b-likeness | [ h-=cc c-likeness vs. b-lkeness | T
"
£l
III|I|||III|III|III|III
@ E]@ x 09 092094098 088 1 102 104108108 10 a4 a5 LE] 1 1A 18
Eile Edit ¥iew Options Tools Help
[ € va. B va. BC-likenass for all events | [al-temnplate | va. B vs. BC-llheness for all eve [al-temalate xy |
Enares 4000000 Encrs 364738
Moanx  D4I7E Moanx 02301 & plat for gg events| r_u plot for obher svants ather-rsplot v plat for W v S ents | | blgorsplot
Meany 002393 Meany 1283 - -
Meanz  0.7986 RS 2.2571 )
¥ 02TIE 1 RMSy 02723 Entries 600 [Enrianuiiy
-.g.y\‘azsn E .
.| AE 0,334 g Mean 0983 I Moan  1.003
B EH o 1o
0.6
RMS  0.2874 RMIS  0.04485
0.4 el
0.2 £ o
"wor
(P
Eag FH o
*Ei -
1 T8 0w oy 08 | 1
|
[AN-template
va. B va. ness for all evel z
Entries 364738 o =
Moanx  G.7982 il
Moany 01283 14
RMSE  0.3346
0.8,
0.8 wlk
0.7 " |
0.6
0.5
0.4,
0.3 .
0.z 4 T
014 -
a
o,
N co b b b bl N ol b b b

a4 a8 0a 1

09 092084095098 1 LAT 104108 10E
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