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p0O scan

 High mass region updated after David rebinned
mass templates in high mass region and
removed rare sighal events with very high mass
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bbyy - nosyst

« translated bbyy models from hfitter to histfactory

« two bins, signal region and sideband

Projection of Profile of -log(likelihood)

—— hfitter asimovData 300GeV
Nosyst

Running with
asymmptotics

— hfitter obsData

............ histfacotry asimovData

hfitter:
Median: 1.27806
Observed: 3.32702

wne histfactory obsData

histfactory:
Median: 1.27806
Observed: 3.32702

mu_hat: exactly the same
hfitter 1.37782 +1.04903 -0.713787
histfactory 1.37852 +1.04833 -0.714492 3



bbyy - allsyst

« translated bbyy models from hfitter to histfactory

« two bins, signal region and sideband

Projection of Profile of nllWithCons

—— hfitter asimovData 300GeV
Allsyst

—— hfitter obsData

----------- histfacotry asimovData

IIII|IIII|II1IIIIII|I!II!

........... histfactory obsData
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0 1
mu_hat:

hfitter 1.37813 +1.09113 -0.721945
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Running with
asymmptotics

hfitter:
Median: 1.3046
Observed: 3.43874

histfactory:
Median: 1.3049
Observed: 3.44047

In good agreement

histfactory 1.37693 +1.09272 -0.720698 4
D



hMSSM interpretation

* By plotting disconnected exclusion area piece by
piece, one can have the isolated islands clearly
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low-tb-high interpretation

* By plotting disconnected exclusion area piece by
piece, one can have the isolated islands clearly
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Current status

 During weekend, Li Qi and me run the toys for limits and
PO values

« Up to now, limits are done (limits for hLMSSM and low-tb-
high are resubmitted since our jobs were either broken or
moving slowly ...)

« From what we have, the limits are relatively lower than
previous ones by 5% - 10%

« Especially at 305GeV, the obs is higher than median which
was lower than median in last version ... investigating but
found that previous limit is probably wrong

« THIS WEEK:

« A potential closure approval Thursday

« Conven a session on “The 10th Workshop of the LHC
Higgs Cross Section Working Group” and will give a

talk reviewing ATLAS+CMS extended scalar searches i






bbtautau rate uncertainty (theory)

merge Low / High pT higgs categories
Theory uncertainty [%o]

stat PDF ISR, FSR Scale
L/H merge L/H merge L/H merge
260 40k 23 55 30
300 | 40k 1.5 3.8 6.2
350 40k 3.4 79 3.7
400 40k 0.89 23 Zr
500 40k -3.1 6.0 4.5
800 | 40k 1.8 5.4 31
1000 40k 1.9 35 1.9
non-resonant 40k 2.5 4.2 4.2 9




I'/m . [%] ATLAS Internal hMSSM
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m, ATLAS Internal h(MSSM
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hMSSM BR(H-hh

BR(H—hh)  ATLAS Internal hMSSM
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hMSSM exclusion overlaid contours
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[/my [%] ATLAS Internal low-tanp-high
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m, ATLAS Internal low-tanf-high
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low-tb-high BR(H-hh)

BR(H—hh) ATLAS Internal low-tanf-high

tanp
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low-tb-high exclusion overlaid contours
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TS distributions

—— ModelConfig_with_poi_0

TS distr

TS(data)=0

—— ModelConfigBkg

—— ModelConfig
—— test statistic data

|||||||

TS(data)=0

dlculation

—— ModelConfigBkg

TS distrj

| I
0

—— ModelConfig

— test statistic data L

i
-
-
-
-
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-
.-
.-
.-
o
=

15 20
tatistic (pir) @ POI = 0.900000

400GeV

TS(data)=0.0524729

outions from limit calc
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TS distribution
e ts distributions at 300 GeV

1C null / b-only
- — test statistic data
‘HT':—
1072 —
“Ta.z_l..l... ...........I.//ﬂ_.._nl...l..
=10 -8 -6 —4 -2 0 2 4 B 8
Frofile Likelihood Ratio
300 GeV

obs ts value: 3.03275
obs p-value: 0.0052399
obs significance: 2.55958 19




1000 PLR

« Scan PLR for 1000 (a point with consistent p0O and
limit) from mu 0 to 0.1

« mu_hat (1000) in data = -0.00463018
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Channel limits [res]
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h M SS M mass obs median

260 1.70982 1.07204
T _ _ 270 1.71558 1.44778
« EXP limits from interpolated points 280 1.68024 1.33733

[270,295] are fairly high and they 285 1.86328 1.32284

: 290 1.79416 1.34562
squeeze the exp exclusion 205 1.75  1.31602

« while obs limits [280,295] enlarge obs 300 1.875 1.24402

: - 305 1.02324 1.22968
exclusions due to their lower values 310138 1.18860

3151.38127 1.15763

s i REiE Al BB Ly |8, 3201.42977 1.14865
. e i ;;ggg_a' 15 & ('3 I hMSS 325 1.83205 1.15191
Iddhed exdusion | | || | Expectedexclusionf f| _ls 330 1.54764 1.10584
ik b B 340 1.51589 1.04156
: f 85 31 571 350 1.38609 0.91573
33 3 s s i s 360 0.988968 0.838741
= a5 71 o1 380 1.12399 0.776402
2f sea s s 400 0.757059 0.551772
| 420 0.6811 0.497055
440 0.649041 0.469644
460 0.624596 0.432331
480 0.593367 0.405629
500 0.583098 0.398977
500 250 300 350 400 450 500

m, original mass points 22




|OW-tb-h|gh mass obs median

260

270

« EXP limits from interpolated points 280
[270,295] are fairly high and they 285
squeeze the exp exclusion 38(5)

« while obs limits [280,295] enlarge obs 300
exclusions due to their lower values 305

1.68381 1.05287
1.75344 1.49313
1.64129 1.33096
1.86551 1.31533
1.52873 1.34658
1.75 1.32489
1.875 1.27362
1.02888 1.23646

310 1.38 1.19488
315 1.418291.18453
2 o SpRE i 320 1.387251.11229
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: 360 1.00468 0.86803
: 380 1.09831 0.758645
2k 400 0.761744 0.549154
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440 0.652151 0.463074
460 0.640985 0.443172
i 480 0.611022 0.419592
: B cos o =04 515 500 0.575566 0.387592
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6xBR(H—shh) [pb]

The issue at 360/380

At 360 380, limits show data excess but p0 value
do not seem so

1035"'I""I""l""l""I""l""l""l‘; o 1; 3
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103

=0

one-sided discovery

definition of test statistic
with which pO values are
calculated

This is actually due to the {_2111 A(0)
9o =
0

24

®k% http://arxiv.ora/pdf/1007.1727v3.



mu_hat

 mu_hat values are plotted as function of mH

mu hat

0.8

0.6

0.4
= [OWMAa55

0.2

200 250 300 ab 400 450 500 550

-0.2

m(H)

360 & 380 have mu_hat <0

25




PO values

 Now, using a non-zero ts definition (“signed
discovery”) when mu_hat<0, we have p0 values
< 0.5 at 360 380

0.1
po value mlp SigNed discovery
el CNe-Sidled discovery
0.01
0.001

m({H)

26




107

10°2

TS distribution

e ts distributions at 360 and 380

null / b-only

— test statistic data

- 360 GeV

Profile Likelihood Ratio

107

" 380 GeV

.. obs ts value: 000746296
- obs p-va'JIue: .175806
obs significapce: 9.931465

null / b-only

— test statistic data

-10

|
5
Profile Likelihood Ratio

* In general, ts distributions is asymmetric; so even
when ts(data) goes to negative, p0 value can still

remain below 0.5

27




PLR curve

 how could mu hat < 0 but obs limit is higher than
median (data excess)?

 because PLR in data is wider than expected

PLR

= asimovData

== ohsData

28




The issue at 920/940/960

920 940 960 have data deficit in limit plot but p0O values
seems to be 0.5 ~ 0 sigma

by now, we have checked with David and have
consistent bbbb p0 values

]|I[II]I[III1I[II

V. 20.3fb"

% CL limit bb,c,-c exp

% CLlimit == - WWryy exp
-~ bbyy exp
—  bbbb exp

' 20.3 b .

1 | 1 | L1 | 1 | 1 1 |
700 800
my, [GeV]

| I L1 1 1 I L1 1 1 | |
800 900 1000
my, [GeV] 29



920 PLR

« mu_hat in obs is positively close to zero 7.28235e-10, giving
pO values ~0.5

« obs PLR is narrower than expected, this leads to lower limits in
data

« but the non-parabolic structures seem strange, we further on
check signal/bkg templates

PLRE 920 GeV

10

= gsimovData
== nbsData




Check bbbb sig&bkg

« David checked the signal and background

templates used in the fit

 There are bins with only signal but no

backgrounds
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Current status - low-tb-high

* low-tb-high interpretation:

« use full resolution in map file: 5 GeV vs 0.1

« before, we use mA 10 GeV with smooth, did
not notice the fine structures in obs

« compare no smoothing and smoothing

B — ATLAS Internal Vs = 8 TeV 20.3 fb™' low-tanp-high - 2'4;_ATLAS Internal Vs = 8 TeV 20.3 fb”" low-tanf-high
2-2;_ @bserved exciusion Expected exclusion 22r Observed exclusion Expected exclusion
2 2
. 185_ .................. . 1-_35_ ...................
. e f_ .............. 1.-6 f_ .....................
14 f— 1.4 f—
12 f— 1.2 f—
E . S\ o smoothing W/  smoothing

oo | | | |
v 300

| T 11 |
200 250

20 300 30 400 450 ;301 08550 350 400 0 500
* smooth algorithm: the DelaunayAriangles (TGraph2D) ve

after smoothing, obs shrinks




Excl. maps

22

« Exclusion map 2

before plotting 18

contours 16

 Bins are filled with 4

theo/limit, so once 12

the bin content >1, 1
this bin is excluded st

So4lg

* plots only show bins

with theo/limit >1
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Excl. map (expected, mH)

 Map before contour making: filled with mH
o,
S 24-EXPECTED excluded regions I35'3
221 g expect limit has a drop =300
N g« at 260 due to bbtautau
18— . ,
- | 2%
16— Only excluded bins are
B shown here _ 1150
1.4 The numbers on top of colors
B are mH, one can see at 100
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e 50
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Excl. map (observed, mH)

 Map before contour making: filled with mH

m- |
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What we have now on low-tb-high 1/3

« No smoothing

o
=
824

2.2

2
1.8
1.6
1.4
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0.8

(ﬂbsemed exclusion

I | | 1 1 I | 1 | | I | 1 | | I that:’ eilthelnl 1 I | | 1 |

— ATLAS Internal Vs = 8 TeV 20.3 fb™' low-tanB-high

Expected exclusion

We would prefer to
have NO smoothing,
right?

There should be a
valley in the “island”
region, shall we
manually change
tgraph to recover
that? since the
smoothing does not
do good work on

200 250 300

350 400 450

500

my,
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What we have now on low-tb-high 2/3

 Delauney interpolation

Qa
=
824

2.2

2
1.8
1.6
1.4
1.2
1

0.8

— ATLAS Internal Vs = 8 TeV 20.3 fb™' low-tanB-high

Observed exclusion

Expected exclusion

Delauney smoothing
destroys the original
structure

and it does not
recover the valley
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250 300

350

400 450 500
m
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What we have now on low-tb-high 3/3

« Bilinear interpolation (#iteration=5)
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Observed exclusion

Expected exclusion

Bilinear smoothing
also destroys the
original exclusion
and cannot recover
the valley either
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Current status - hMSSM
« hMSSM interpretation:

» Allison and Nikos produced a new map file with
5 GeV on mA step (10 GeV previously); but the
map file did not have phase points below
tb=1.0 which causes interpolation issues in
TGraph (closed contours are drawn @ tb~1).
We asked for a margin below tb=1. <- just got
the file after our informal meeting

824-ATLAS Internal Vs = 8 TeV 20.3 fb' hMSSM 824 ATLAS Internal Vs = 8 TeV 20.3 fb” hMSSM

2'2:_ D Observed exclusion D Expected exclusion 2'2:_ I:l Observed exclusion I:l Expected exclusion

:- old map file *- new map file
18 18— [
o o Don't worry
o - now we have
A 14—

- E / better new
12— 12— .

- ' - map file

i * > margi in is
o need.a margin agowagl ..........

00 250 300 350 400 450

250 300 350 700 dl@W I !5dt0 39

for the sake of good interpolation ,-0.3




Exclu. map (expected, mH)

« Plot the exclusion maps before contour making

a8
S24-EXPECTED excluded regions I350
— Using new map file with step(mA)=5GeV
220 —300
2l — 250
1.8—
- 200
1.6—
- 150
1.4—
- 100
12—
- 50
B ] ] | ] | ] ] | ] | | ] | | | ] | ] ]
0800 250 300 350 400 450 500 °
my
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Exclu. map (observed, mH)

« Plot the exclusion maps before contour making

ﬂ -
S04 Observed excluded regions 350
E Using new map file with step(mA)=5GeV
22 —{300
2 @305, obs is stricter _losg
- / than exp limit
e 325, a large 200
el data excess
- 150
1.4—
- 100
12—
the islanc 50
is checked in
& | ] ] | ] ] | | ] ] ] | | ] ] | ] | ] | | | | ] | ] ]
next p 250 300 350 200 250 50 °
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Exclu. map (observed, theo/limit)

* Again | put theo xsec/limit in each bin
Observed excluded regions uUsing new map file with step(mA)=5GeV
2 .

.1.4

1.2

824

22 388835cesEaansesessens
, GyRETENNBE AN ARARAAGY 1
GEEEURARISAENARARTL LS
8 G853REaRERET PNEATRENAT
| B8R XL 8asSERanaaENELLAS 0.8
BEEEENEE LSRR ILNERERT NG
|-0B88scureerneresgasszranznnseras 05
RERERE ;
-4 §3ssagnneeaynge-ezsasasss
0.4
1.2
the S 5
island ;:g_ﬁ_ﬁﬁiﬁﬂ.%:.'-‘-fﬂﬁ - 0.2
1.04 |

ﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁmm
B5§528833 3880433 .
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What we have in hMSSM (no smooth)
e« hMSSM with no smooth

o
2 O
“24-ATLAS Internal Vs = 8 TeV 20.3 fb hMSSM
22—
~ Observed exclusion Expected exclusion
2
185 The valley is not shown,
- maybe needs to be &one
= manually?
14
12
1— ©
B ] 1 ] ] | ] ] ] ] ] ] ] ] | ] ] ] 1 | ] 1 ] ] | ] ] ] ]
0800 250 300 350 400 450

500
m

A
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What we have in hMSSM (no smooth)
« hMSSM with Delauney smooth

£24-ATLAS Internal Vs = 8 TeV 20.3 fb' hMSSM
22 - Observed exclusion Expected exclusion
21—
18E- Basically, smooth stijl destroys
- the original structure
i and cannot make the valley ...
1.4
12
1— '
0-90_0 ] ] ] Il250 ] ] 1 |3{|}0 1 ] ] ] 35|0 ] ] ] |4{|}0 ] ] ] |45|0 ] ] ] |500

My
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Current status - limits

* In low mass: now, we have consistency among pO0,
limits and mu_hat, but PRL curves drop when mu
goes to negative (from bbyy, also non-parabolic).
One might need to inject data toys

* In high mass: non-parabolic PRL in bbbb, David
rebinned (2->1) in high mass to avoid bins with
signal but no backgrounds (just got ws after lunch,

thanks to David) 45



Current status - limits (high mass)

« with new bbbb workspaces after merging two
b|ns Into one in high mass region. still the same..

12:— new after rebinn n/
920GeV

i
I'O

- previous
- 920GeV

105;‘.....[ \ I T T \ I
1? "“-..", e 1 during our informal meeting,
ot T, | received from David.
. ot 4 ' One background variation template
1072 ¢ ' fHH f < Is still having bins with no bkg events
: H f ‘ 1|'H - He continues to work on that to make sure no
107 ‘ m l ‘Hf | signal events going off the peak too far away
7S (PR R PRI IR e | | IO SR SR I W W N A 46
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