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ICHEP
(International Conference on High Energy Physics)

a focal point of the field of particle physics,
bringing together experimentalists & theorists of the world
to share the latest advancements in the field

First held in 1950 (“Rochester Conference”)
biennial since 1960
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1,600 abstracts submitted (16 parallel themes)
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Program at a Glance

Registration August 3 (Wednesday)

Parallel sessions August 4 (Thursday)
(16 themes) August 5 (Friday)
August 6 (Saturday)
Poster session #1 + reception

“Free day” August 7 (Sunday)
Plenary sessions August 8 (Monday)
Poster session #2 + reception

August 9 (Tuesday)
August 10 (Wednesday)
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Program at a Glance

Outdoor concert at the Mlllenlumﬁpa

Registration [August 3 (Wed nesday)] * B = M!'M!!IHHI

Parallel sessions August 4 (Thursday)
(16 themes) August 5 (Friday)

August 6 (Saturday)

Poster session #1 +r

“Free day” August 7 (Sunday)

ICHEP blankets, snacks

Plenary sessions August 8 (Monday)
Poster session #2 + reception
August 9 (Tuesday)
August 10 (Wednesday)
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Program at a Glance

Registration August 3 (Wednesday)

Parallel sessions August 4 (Thursday)
(16 themes) August 5 (Friday)
August 6 (Saturday)

| Poster session #1 + reception | 500 posters

“Free day” August 7 (Sunday)

Plenary sessions August 8 (Monday)

August 9 (Tuesday) |
August 10 (Wednesday)
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Registration

Parallel sessions
(16 themes)

“Free day”

Plenary sessions

Program at a Glance

August 3 (Wednesday)

August 4 (Thursday)
August 5 (Friday)
August 6 (Saturday)
[ Poster session #1 + reception | 5 ooster awards

August 7 (Sundies

August 8 (Mon

[Postersess
August 9 (Tuesq =
August 10 (Wednesday) *°©

nline vote by ICHEP participants
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Program at a Glance

Registration August 3 (Wednesday)

40 1’ poster presentations at plenary sessions

Parallel sessions August 4 (Thu
(16 themes) August 5 (Frid

H D ‘Phv
Poster sesi '» .

August 6 (Sat

“Free day” August 7 (Sun@s

Plenary sessions :August 8 (Monday) )

Poster session #2 + reception
(August 9 (Tuesday) )
| August 10 (Wednesday)
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Sunday, August 7 (“Free Day”

Superior A Superior B Riverwalk A/B Huron Chicago Ballroom

e Satellite meetings
Workshops
 Qutreach activities

China-Chicago
Connection

Collider
Board Saturday Poster
Presenters:
If you wish to S
keep your poster, Tevatron Reunio
please collect it
during this time.
Monday Poster
Presenters:
Please set up
your poster dur- IBS, Korea
inglipisiimet Satellite Session
IUPAP-C11
Windy City
Physics Slam
Open to the
public
Seating is first-
come, first
served
International
Committee for
Future
Accelerators Five physicists battle it out in a high-energy competition.
(ICFA)

Moderator: Tom Skilling, WGN

Renée Hlozek, University of Toronto

Dan Hooper, University of Chicago/Fermilab
Chris Marshall, University of Rochester
Clara Nellist, LAL-Orsay/IN2P3/CNRS
Mariel Pettee, Yale University
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New Initiatives at ICHEP 2016

Diversity and Inclusion

Technology Applications
& Industrial Opportunities

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Broader Impacts

new initiatives
in communication, education, and outreach
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Lunch time sessions

Aimed at ICHEP participants’ skills
in outreach and communication through news and social media

Lunch & Learn: Engaging the public (Fri. Aug.4)
What makes a great physics news story (Mon. Aug.8)

Making science fun & exciting through social media (Tues.Aug.9)
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Arts and Sciences

Universe and Rhythm

Movement at Break -
splred by phy5|cs equatlons %
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The Physi€s Slam
(Sun. Aug.7) g
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5 scientists competed to earn audience applause
through presentations of their research

Public Lecture (Tués. Aug. 9.

e *‘.’.\‘\“\

Discovery of Gravitational Waves
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Outreach programs at Chicago public libraries
(30 libraries by 60 ICHEP participants)

Tralnlng Session |

W at Chlcago publlc I|brar|es g ,
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Tour of Fermilab and CERN
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Tour of Fermilab and CERN
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Industrial exhibit

To enhance technology developments «— technology applications
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Scientific Highlights



The triumphs......

The Standard Model

« Remarkable intellectual
construction

* Experimental results
beautifully fit in this
framework

electron neutring muon neutrino tau 0

Letons
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...... the mysteries

Physics Beyond
The Standard Model

« WHY ?
— mass
— 6 quarks
— 3 families
— neutrinos
— forces
— anti-matter

electron neutring muon neutrino tau 0

Letons
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Scientific Drivers

U.S. Strategic Plan (Showmass + P5, June 2014)

Five intertwined scientific Drivers were distilled from the results of a yearlong community-
wide study:

» Use the Higgs boson as a new tool for discovery

» Pursue the physics associated with neutrino mass

« |dentify the new physics of dark matter

» Understand cosmic acceleration: dark energy and inflation

» Explore the unknown: new particles, interactions, and physical principles

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago
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Scientific Drivers

U.S. Strategic Plan (Snowmass + P5, June 2014)

Five intertwined scientific Drivers were distilled from the results of a yearlong community-
wide study: T
* Use the Higgs boson as a new tool for discovery | 2.
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Scientific Drivers

U.S. Strategic Plan (Showmass + P5, June 2014)

Five intertwined scientific Drivers were distilled from the results of a yearlong community-
wide study:

 Use the Higgs boson as a new tool for discovery | 2>
« Pursue the physics associated with neutrino mass <%
« |dentify the new physics of dark matter
« Understand cosmic acceleration: dark energy and inflation &
« Explore the unknown: new particles, interactions, and physical principles <

* Compelling, difficult, intertwined questions
* Require multiple approaches
* Only possible thanks to strong advancements

A Ocr |
ICH E Pz 01 6 in accelerators, detectors. & computing

technologies

ST
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Higgs
from the discovery of a Higgs-like particle
to measurements and a new tool for discovery
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Spectacular LHC performance!
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“No one is more surprised than we are” Mike Lamont @ ICHEP

Results shown at ICHEP 2016: 1% ~ 10% of Run 2 (2015-2018)
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S/(S+B) Weighted Events / GeV

Rediscovering Higgs at 13 TeV

CMS Fhel:mnary

129fb (13Te\/)
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S/(S+B) Weighted Events / GeV

Rediscovering Higgs at 13 TeV
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Higgs seems to behave just as the SM predicts.
Higgs as a new tool for discovery: heavier cousins / exotic decays
* no signals emerged yet, but increasing sensitivity in the future
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neutrinos

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



* Among the most interesting objects to study
to look for signs of new physics

* Many aspects of neutrino physics are puzzling:

— What are the origin of neutrino mass?

— What are the masses?

— How are the masses ordered (mass hierarchy)?

— Do neutrinos and antineutrinos oscillate differently? (QFf)
— Are there additional neutrino types or interactions?

— Are neutrinos their own antiparticles?



Accelerator-based neutrinos
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Long baseline

Fermilab > NOvA (810km), MINOS (735km) J-PARC > T2K (295km)

Short baseline
T600 — MicroBooNE — SBND
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Accelerator-based neutrinos

NO VA started, producing important results
MicroBooNE started data taking

Long baseline
Fermilab > NOA (810km), MINOS (735km) J-PARC > T2K (295km)

Short baseline
T600 — MicroBooNE — SBND
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Historic Proton Source Flux Plot
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« as of 3 of June 2015
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The incident at
Hadron Facility

Startup of the user program
in Dec. 2008

1MW
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~560 kW

~10 months interruption
due to the earthquake

Young-Kee Kim, University of Chicago
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NO VA disfavors maximal mixing of v, and 1,

Test of a new symmetry that underlies maximal mixing
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NOVA’s electron vappearance results exclude maximum mixing at 2.5
NOVA observes hints of non maximal mixing
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T2K favors the idea of CP violation in neutrinos

ICHEP 2016

Favoring &, ~-0.5m (= 1.51) 2
Lucky spot!!

——— Normal Hierarchy

T2K ICHEP 2014

Inverted Hierarchy
FC 90 % Ax® (NH)
sbB- - FC 90 % Ax: (1)
EEE 90 2% excluded (NH)
[ 1 90 2% excluded (IH)

TTTTTTTT

T2K further favors o, ~ -0.57,
excluding CP Conservation (0., = 0 and mt) at 90% CL
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NO 1A and T2K favor normal mass hierarchy

NOVA PreIiminary ICHEP 2016 y T2K ICHEP 2016
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Reactor-based neutrinos

L Y

(260m high)

{88m high)
Ef@2101: ~100m s "‘40:0”'
Double Chooz in France Day Bay in Chlna RENO in South Korea
Next generation experiments: JUNO RENOS50
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Impressive progress on 6, (mixing of v, and 14 )

reactor-based

Experiment sin? 20,3 Value

Daya Bay ol 0.0841+£0.0033
RENO o 0.082+0.010
D-CHOOZ —a— 0.1114+0.018

accelerator-based

s NH — ' 0.140%0:032
H —_— y  DIvoRDe
NH - ' 0.05110 %
MINOS s
IH = . ' 0.093 75 o

0.05 .1 0.15 0.2
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Long simmering issue of sterile neutrinos
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Long simmering issue of sterile neutrinos

Reactor neutrino flux is lower than prediction by latest models:
Sterile neutrinos could explain this discrepancy

These models failed to predict the 5 MeV bump

l 1V-IBD(Gd) ND) days
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Need an influx of theorists to make better calculations
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Neutrino mass

Cosmic Microwave Background experiments

Planck Collaboration (plot 2013; constraints 2015)
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>m, < 0.23 eV @95%, N = 3.15 + 0.23
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Neutrino mass

Cosmic Microwave Background experiments

Planck Collaboration (plot 2013; constraints 2015)
I I | |

4.8 |- Planck+WP+highL 7]
Planck+WP+highL+BAO

Ness

CMB-S4 goal

0.0 0.2 0.4 0.6 0.8 1.0
Y m, [eV]

¥m, < 0.23 eV @95%, N, = 3.15 + 0.23
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Dark Matter

dominates the universe, but its identity is still mysterious

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Indirect detection

Annihilation

X

Complementary

to each other




Direct searches: underground facilities are also for v’s, proton decays

Russla

Yang Yang
KIMS

South Korea

~

3 ey

N

Homestake

Japar

Kamioka
XMASS
NEWAGE
PICO-LON

LUX

L
£

Soudan

CoGeNT

SNOLab

| DEAPICLEAN

PICASSO

SuperCDMS | :

; Boulby

ZEPLIN | -
DRIFT

The field is as vibrant as ever!

’ B Flnl.!r\d

Sweden

Modane
EDELWEISS

Ukraine {;

| Canfranc

Gran Sasso |
XENON

¥
Turkey o e, -

ArDM '_
ROSEBUD "= CRESST

ANAIS

Jinping
PANDA-X
TEXONO-CDEX :: vew

" DAMAI/LIBRA |~
DarkSIDE
WARP

e | w Bolivial . - -

& g ; ~ '.3m:l:c,la".».,‘

i ‘ Botswana
T

® XMASS (800 kg LXe, Kamioka, 201 I-) '
® SuperCDMS (25kg Ge, Soudan, 2012-)

® LUX (350 kg LXe, Homestake, 2012-)

® DarkSide (50 kg LAr, Gran Sasso, 2012-)

® COUPP (60 kg CFs3l, SNOLab, 2012-)

® XENON-IT (I ton LXe, Gran Sasso, 2014-)

e EURECA, DARWIN,

3 h
Australla)

L ‘
South Pole B
DM-ICE

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago
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Direct WIMP searches: Spin independent

NAPAC

WIMP-nucleon cross section ( zb )
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Direct WIMP searches: Spin independent

NAPAC

WIMP-nucleon cross section ( zb )
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Dark Energy and Inflation
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Accelerated expansion of the universe

15t epoch: Inflation, a primordial epoch of acceleration

Dark Energy
Accelerated Expansion
Afterdlow Light
Pattern  Dark Ages Development of
Galaxies, Planets, etc.

i &
Fluctuations W&

2" epoch:
xm,, impacts began recently, continues today

growth of structure Driven by dark energy?

Complementary strengths of ground and space experiments

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Photometric Dark Energy Surveys

DES HSC Euclid LSST |
CFHTLS KiDS Dark Energy  Hyper Largseu?ggoptlc
Kilo Degree Survey Suprime Cam WFIRST Telescoy;;e
Survey

Observed
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< CMB expts >

PIXIE (~2023), LiteBIRD (~2025), LiteCORE (~2026-2030), CMB-S4
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Explore the unknowns:
new particles, interactions, physical principles
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Producing new particles?

NAPAC, October 10, 2016

Exploring the unknown
at unexplored energies
with unprecedented rates

CMS Experiment at the LHC, CERN
Data recorded: 2016-May-11 21:40:47.974592 GMT

"g Run / Event / LS: 273158 / 238962455 / 150

> v‘Highest mass di-jet event: 7.7 TeV

Young-Kee Kim, University of Chicago



Update on 750 GeV yyresonance:
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Update on 750 GeV yyresonance:
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Beyond the Standard Model: SUSY Searches

ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

Status: August 2016 Vi=7,8,13TeV
Model ek Ty Jets ET [Lanm”) Mass limit m Reference
T LI — ——
MSUGRACMSSM 03apf-2r 20 w3k Yes 203 &V rridizmiy) 1507.08628
Fi—aly 0 26ps  Yes 133 il )00 Qal. mi1* gen gl=m(2™ gen.4) ATLAS-CONF.2016.078
i compressed) mono-jet 13pk  Yes 32 rr{]-m|i | <5 Ca¥ 180407773
,,z‘s [] 20 Yes 123 e}~ 0GaV ATLAE-CONF-2016.078
i ;..ﬂr‘ —ggwfl o 20pts  Yes 133 i \)eA0O GV, i 10 5| i} horri2]] ATLAE.CONF 2016.078
g—.,,u,rmf 3ep djets - 122 (i) <400CaV ATLAS-CONF-2016-087
m WZET 2¢,u(SS) 03pk  Yes 132 rrdl') <500 Q¥ ATLAS-CONF-2016-087
Fu.sn 12r40-1¢ 028 Yes 12 1807.0507%
GGM [tino NLSP) 2y & Yes 22 r(NLEP)<0 1 rren 180809150
GGM [Higgeino-bino NLSP) Y 16 Yes 203 i) D50 CmY, er{NLEF<0 1 mem, el 1507 05403
GGM [Higgeino-bino NLSP) Y 2jets  Yes 133 i 3> B30 GV, c¥|NLEP)<0.1rem, >0 ATLAS.CONF.2016.068
GOM (Higgeino NLSP) 2eplz)  2iets Yes 203 NLEP| 430GV 1500 03290
Gravitino LSP o monojel Yes 203 G 3 X 10 o mig)=migh=1.5TaV 150201518
2. iR [ Ik Yes 148 ATLAE-CONF.-2016-062
P [P 3k Yes 148 ATLAS-CONF.2018.062
o ] 01 epi Ik Yes 201 1407 0500
BBy By =k} 0 2k Yes 32 (i) 100CaV 1808 08772
by, b=ty 20.4(88) 1 |, Yes 132 (i) 150V, mit} = mii|]+ 100 CaV ATLAS-CONF-2016.037
Qi i—kE} 02ep 12 Yes 47133 il = 2mpT), i )=55 CaV 1209 2102, ATLAS-CONF.2016-077
Ry, B —WhE or sf} 02 uz.mn-zt Yes 47123 i}t Ca¥ 1508 08518, ATLAS.CONF 2018077
L0, =ty o monoet  Yes az ol erdi’} )5 GaV 1804.07773
L4 GMSB) 2epl®) 1k Yes 203 i) 150Cal 1408 5222
by =i+ Z 3eplt) 14 Yes 123 il 32300 Ca¥ ATLAS.CONF.2018.008
by, B=iy 1 h Tep Gptsi2b Yes 203 rrii)-00aV 1508 02515
x5 2ep 0 Yes 203 i} )=0 Ca¥ 1408 5294
B b —=hum 2ep 0 Yes 203 el =0 G, mil, 410 S 5 fomiiT) 1400 5294
W Tht ] 2r - Yes 203 el =0 G, mi#, #=0 Sjmid 3 Jomis |} 1407 0850
Ly ﬂmmurm 3ep 0 Yes 203 i il el 3120, i) =0 5 bomiFy)) 14027029
fa 23ep  02pB Yes 203 i} [z S), mid] 120, £ cecoupled 14035234, 1402 7029
ij-n'f*kt!,’. kb WWrTlyy oY 02k Yes 203 il i), mi =D, / cacoupled 1501.07110
E‘,i =yt dep 0 Yes 203 i rm i), mi1=0, mif 120 Sl demii 311 1406 5086
mfme.SP’l weak prod. Tapsy - Yes 203 cr<imm 1507 05403
GGM [teno NLSP) prod. 2y * Yes 203 er<imm 1507 05403
Direct £1E; prod.. longlived ] Disapp.trk  1jet  Yes 203 il 3 1-miAY] - 180 MaV. #0473 1-D 2 ra. 13103575
Direct £5 €, prod.. longlived £ dEidxirk - Yes 184 o 3 V] - 180 MaV. (87 )< 15 na 1505 03237
Stable, stcppad § R-hadron ] 19pe  Yes 279 rri)=100 CaV, 10 sn<r(4)<1000 & 13108584
Stable 3 Rrhadron trk . - EF] 180805129
Metastable 3 R-hadron dEMdx trk D e a2 rrii})=100 GV, r>10na 1804 04520
. GMSB, stable 1, fn-?l-.ﬂlm- P 2,« - . 19.1 10<tang< 50 1411 6795
GMSE, §9—4G. longdived §° s Yes 203 1r(49)<3 ru, SPER medel 1400 3642
22K v fagevippay drpl. w:’-yiw - - 203 7 erid 1< 740 rren, mig}=1 3 Ta¥ 1504 05182
GGM 33, T —zC dspl vt e pts - 203 8 <cril'y)< 430 rrem, mig)=1.1 Ta¥ 1504 05182
LFV pp—ty + X, Sp—apferiur T T = = 3.2 X, =011, L inaa00F 1807 02079
Biinear RPV CMSSM 2¢,4(S8) o3k Yes 203 rridl=mig), rarr<l mm 1404 2500
jlfl A f‘-.wta e, iy dep - Yes 133 () 4000eV, Az = 1.2) ATLAE-CONF.2016.075
b B B, ey 3oper . Yes 203 10 20n ), Lyt 1406 5086
33. e 0 4slagekjets - 148 BA|(=BREER 0% ATLAS-CONF.2016.067
i g-.,,ﬂﬁ - 0 4slagekjets - 148 e )=000 eV ATLAS-CONF-2016.067
i&. g—nt Dy=ba 2.u(88) 03k Yes 122 )< TS0CaY ATLAS-CONF.2018-087
dify, ks o 2jets s 26 - 154 ATLAS OONF-2016.022, ATLAS. CONF.2016-034
Bf B, 2ep 24 203 BRI/, v /)20 ATLAS-CONF-2015-015
m Scalar charm, 7= £} o 2c Yes 203 ril3<200CaY 1501 01328
*Only a selection of the available mass fimits on new =
states or phenomena is shown. 10 1 Mass scale [TeV]
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Beyond the Standard Model: SUSY Searches

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: August 2016 ICHEP 20 Vi =7,8,13TeV

Model ek Ty Jets ET [Lanm”) Mass limit F=13TevV Reference
ususnm:ussu 03.pM127r 20pe3k Yes 203 | ? eV il =mik) 1507.08628
e L 26ps  Yes 133 19200 QeV. m|1* wen glzm(2™ gen.4) ATLAE-CONF.2016.078
o compressed) mono-jet 13pk  Yes 32 eniy | <5 Ca¥ 180407773

,,f‘ 0 20 Yes 123 14)-0GeV ATLAS-CONF-2016-078
;3, Fmaatr —gqW o zon Yes 133 HA00 Cal, mii 120 i arridl] ATLAB.CONF.2016.078
BB, ettt 3ep - 122 43400 CaV ATLAS-CONF-2016.087
m Wi, 2¢,u4(88) u-a,m Yes 132 V) <500 GeV ATLAS-CONF.2018-007
fr’u.sn 12r40-1¢ 028 Yes 12 18070507
GGM [tina NLSP) 2y - Yes 32 #NLEF}<0 1 rrem 1806.09150
GGM (Higgsino-bino NLSP) Y 14 Yes 203 brid3)< 050 G, er|NLEP<0 1rrem, el 150705403
GGM [higgeino-tino NLSP) ¥ 2jets Yes 123 b 312820 GV, cr|NLEPH<0.1 mem, uxD ATLAE.CONF.2018.066
GOM (Higgeino NLSP) Zepl)  2iets Yes 203 HNLEP| > 430 GaV 1500 03290
Gravitino LSP ] monojel Yes 203 WG > 1.3 X 104 o, mg)=mii)=15TaV 150201518
R g-MEE [ Ik Yes 148 ATLAE-CONF.-2016-062
Ay [P Ik Yes 148 ATLAS-CONF.2016.062
o ] 01 epi Ik Yes 201 1407 0500
BBy By =k} 0 2k Yes 32 334100 CaV? 1808 08772
by by -ty 20.4(88) 1 l- Yes 1322 Irii <150 Cal, mii} J= mii{ 1100 CaV ATLAS-CONF-2016.037
i, i—kEY 2o 1-2 Yes 47133 It 31 = 2m 7)., ¥ })=55 CaV 1209 2102, ATLAS-CONF-2016-077
Ry, B —WhE or sf} 02 uzmm 24 Yes 47133 i =1 G 1508 08518, ATLAS.CONF-2018.077
L0, =ty o monoet  Yes az i/ ) endi} )5 GaV 1804.07773
51y (natural GMSB) 2epl®) & Yes 203 i 132150 G 1408 5222

b, iy 1 2 3eplt) 16 Yes 133 i} 3300 G ATLAS.CONF.2018.008

iy, B2=efy 1 h Tep Gpisi2b Yes 203 i 330GV 150508518
x i, [ i 2ep 0 Yes 203 Irdi =0 GV 1408 5294

B b —=hum 2ep 0 Yes 203 Jrdd =0 G, |0 4120 Sredl 3 LormidT) 1400 5294

08 Tt Gt 2r - Yes 203 Irii 120 Cla¥!, mi#. #1=0 S 3 Jommiis 1) 1407 0250

=i ﬂh').fmjrwl 3ep L] Yes 20.3 ol 3], il =0, il 9120 S{emdd } Jam ) 140Q 7020

G‘ 23ep4  02FB  Yes 203 i3 zmii5), mid;1=0, £ clecaupied 14035294, 1402 7029

ij;-wf*ki!’. kb WWrTlyy oY 02k Yes 203 i 1= 3), miAT =0, £ clacagpledt 1501.07110

E‘,’ It dep 0 Yes 203 iyl D), miT1=0, mif #=0 SgmidZhemii S 1406 5086
mmﬂ.&ﬂudmd. Tapsy - Yes 203 r<imm 1507 05403
GGM tino NLSP) weak prod. 2y * Yes 203 r<imm 1507 05403
Direct £1E; prod.. longlived ] Disapp.trk  1jet  Yes 203 e 1-miN1 - 160 MaV. (A} 102 ra 13103675
Direct £5 €, prod.. longlived £ dEidxirk - Yes 184 i3 1-m i1 - 160 MaV. 447 <15 na 1505 03237
Stable, stcppad § R-hadron ] 19pe  Yes 279 Iri 121 00 GV, 10 pm <@ 1000 & 13108584
Stable 3 Rrhadron trk . - 22 180805129
Metastable 3 R-hadron dEMdx trk D a2 b =100 GV, r>10mn 1804 04520
GMSH, stable T, Bi=2G.meriem lzp - - 19.1 joctangc50 1411 5795
GMSE, £{—G, bongdived ] s Yes 203 <rik§)<3 ra, SPER model 1400 3642
22K v fagevippay drpl. u:’-#lw - - 203 <eril})1< 740 rrem, mig)=1.3 TaV 1504 05182
GGM 33, T —zC dspl vt e pts - 203 b <ceid'}1< 430 rrem, mig)=1.1 Ta¥ 1504 05182
LFV pp—ty  X. Sy—apiferfur  opatyr . - 22 2,201, Jyrzrmau=0 OF 180708079
Biinear RPV CMSSM 2¢,4(S8) o3k Yes 203 ridl=mik), crazr<t mm 1404 2500
ilfl % 11 -'“l e, iy dep - Yes 133 (i 31240006V, 400 Jt = 1.2) ATLAE-CONF.2016.075

W B B, ey 3eper . Yes 203 Jrdd 3350 i 51, 2unes 1406 5068
Iy . 0 45lagekjets - 148 PAI=BRA=BRL 0% ATLAS-CONF.2016.067
22390155 = a0y o 4slagekjets - 148 {rii$)=200 GaV ATLAS-CONF.2016.067
£&. g—ht =k 2e.u(S8) 03k Yes 132 Arid )< TS0 CaY ATLAE-CONF.2018-087
diiy, ik o 2jets + 26 - 154 ATLAS.CONF 2016.022, ATLAS. CONF.2016.084
Qi B-b 2ep 24 x 203 BA/, v ) 20% ATLAS-CONF-2015.015
m Scalar charm, 7= £} o 2 Yes 203 ril3<200CaY 150101328

*Only a selection of the available mass fimits on new
states or phenomena is shown.

Mass scale [TeV]
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Beyond the Standard Model: Exotics Searches
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Beyond the Standard Model: Exotics Searches
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Beyond the Standard Model: Exotics Searches
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Detecting the quantum influence o

Bl — utu~

e Questions

— Why 3 families? i H
— Why so many?
— Masses and mixing

 Why quark mixing so different from neutrino mixing?
— CP violation in the leptonic sector
— Matter and antimatter asymmetry
— Baryon and charged lepton number violation

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Many experimental results from

ATLAS, CMS, ALICE, LHCb, LHCf, COMPASS, PHENIX, CDF, DZero,
BaBar, Belle, BES-1ll, NA62, KOTO, MEG, KLOE, Muon g-2, DeeMe,
Mu2e, COMET, H1, ZEUS, SND, CMD-3, ...

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Many experimental results from

ATLAS, CMS, ALICE, LHCb, LHCf, COMPASS, PHENIX, CDF, DZero,
BaBar, Belle, BES-1Il, NA62, KOTO, MEG, KLOE, Muon g-2, DeeMe,
Mu2e, COMET, H1, ZEUS, SND, CMD-3, ...
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News since ICHEP 2014: | <
NA62 at CERN (charged kaon) started taking data
KOTO at J-PARC (neutral kaon) resumed data taking g 7

Muon g-2 at Fermilab will be soon running
Super KEKB at KEK good progress made

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Charged lepton flavor violation (1 =2 €)

Observation = a clear signature of new physics
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Developments on theory

* Tremendous developments in

— theoretical calculations and new physics models

* Recent lattice QCD calculations play a key role

— reliable theoretical predictions are needed on same time
scale as measurements with commensurate uncertainties

Decay constants, form factors,
& mixing parameters

— I>
/>
Belle IT
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Results presented at ICHEP 2016

Many new results
But no new physics observed

n‘g \s )
l‘ﬂ\.w\\\l. - Mode!

The Standard Model is a
stubborn animal, indeed!

Some interesting excesses worth keeping an eye on
as more data become available

A vast number of scientific opportunities on offer
now and in the future

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Enabling Technologies

One of the most popular parallel-session themes,
~400 abstracts submitted

Detectors (277 abstracts)
Accelerators (58 abstracts)
Computing (52 abstracts)

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Particle physics is global

* The world community updates their vision regularly

— Regional planning, executable over ~10 years, in the context of a
20-year global vision

* 2012 Japan
2013 European
2014 U.S.

e Canada, China, ...

* Next planning
— In the next couple of years

.\ g - N
A

* Together, the community continues to develop the
strategy of particle physics.

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



U.S. P5 Report (2014)

“Particle physics is global. The United States and major players in
other regions can together address the full breadth of the field’s
most urgent scientific questions if each hosts a unique world-class
facility at home and partners in high-priority facilities hosted
elsewhere. Strong foundations of international cooperation exist,
with the Large Hadron Collider (LHC) at CERN serving as an
example of a successful large international science project.
Reliable partnerships are essential for the success of international
projects. Building further international cooperation is an
important theme of this report, and this perspective is finding
worldwide resonance in an intensely compatitive field.”

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



CERN Users

Distribution of All CERN Users by Nationality on 12 January 2016

MEMBER STATES

Austria 106
Belgium 128
Bulgaria 88
Czech Republic 217
Denmark 56
hnland

Netherlands
Norway 631
Poland 302
Portugal 13
Slovakia 1
Spain 399
Sweden

Sw nzﬂhnd

ASSOCIATE MEMBE!
Pakistan 58
Turkey 166

OBSERVERS 2778

OTHERS Bosnia & Herzegovina Jordan 8 Malaysia 18 ihppi 4 Taiwan 6
India Brazil 135 Ecuador 4 Kazakhstan I Malta 5 Qutar I Thailand 20
”"“‘? 16 Albania 4 Cameroon 2 Egypt 4 Kenya 2 Mauritius 1 San Marino I TEYROM. 2
Rl{\“ﬂ 1071 Algeria 8  Canada 154  El Salvador 1 Korca, D.PR. 4 Mexico 84 Saudi Arabia I Tunisia L)
USA 1104 Argentina 24 Central African Rep. I Estonia 15 Korea Rep. 151  Montenegro 2 Sencgal 1 Ukraine 88

Armenia 27 Chile 20  Georgia 44 Latvia 1 Morocco 13 Singapore 3 Uzbekistan -
STATES IN 176 B Avsratia 31 China 421 lceland 4 Lebanon 12 Nepal 7 SintMaarten | Venczuela 1"
ACCESSIONTO Azerbaijan 11 Colombia 38 Indonesia 10 Libya | NewZealand 6 Slovenia 27 Viet Nam 8
MEMBERSHIP Bangladesh 7  Costa Rica I lran 54 Lithuania 30  Oman 1 South Africa 31 Zimbabwe 5
Romania 131 Belarus 50  Croatia R Img 1 Luxembourg 2 Palestine (O.T)). 7 Sri Lanka 3 lm
Serbia 45 Bolivia 2 Cuba 13 Ircland 20 Madagascar 4 Peru 6 Synia 1

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago




KEK Users

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Fermilab Users

More than 2,000 scientists 12
from 34 countries
collaborate with Fermilab. &
Countries with collaborating institutions o Collaborating US Institutions . Off-site locations of select experiments and collaborations managed or supported by Fermilab

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



TRIUMF Users

R TRIUMF

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



SNOLab Users

®,

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Next Global Projects: Energy Frontier

Damping Rings Polarised electron —
- +
1
H
E
4 80-100 km
¢ long tunnel
7
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Ring to Main Linac (RTML)
(including
bunch compressors)
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ILC

COMBINER RINGS

DRIVE BEAM INJECTOR

“~_INTERACTION REGION
" MAIN BEAM INJECTOR

DRIVE BEAM LOOPS

. DAMPING RINGS

"~ TURN AROUND
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Next Global Projects: Intensity Frontier

Sanford
Underground
Research
Facility

NEUTRINO
PARTICLE PRODUCTION

DETECTOR

y = Hyper-Kamiokande

- A gigantic detector to confront |
he elementary particle unification theories /
‘ and the mysteries of the Universe’s evolyli
\/ \

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Future Global Facilities Session at ICHEP 2016

Panel members for questions

Wi

=W
A 1) i )

online questions — strong participation by young scientists

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago



Who said this?

ICHEP is a good gig Conclusion slide by lan Shipsey
“Vision and Outlook:
Chicago is cool

Where do we go from here?”

ICHEP is a good platform to bring the community together.
lets get the community together more often than once every
two years!

What | have heard at ICHEP makes me all the more
enthusiastic about having a career as particle physicist

ICHEP makes me wish | was a physicist
Attendees at this meeting

Answer:

NAPAC, October 10, 2016 Young-Kee Kim, University of Chicago




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Arimo
    /Arimo-Bold
    /Arimo-BoldItalic
    /Arimo-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /Caladea-Bold
    /Caladea-BoldItalic
    /Caladea-Italic
    /Caladea-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carlito
    /Carlito-Bold
    /Carlito-BoldItalic
    /Carlito-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DejaVuSans
    /DejaVuSans-Bold
    /DejaVuSans-BoldOblique
    /DejaVuSansCondensed
    /DejaVuSansCondensed-Bold
    /DejaVuSansCondensed-BoldOblique
    /DejaVuSansCondensed-Oblique
    /DejaVuSans-ExtraLight
    /DejaVuSansMono
    /DejaVuSansMono-Bold
    /DejaVuSansMono-BoldOblique
    /DejaVuSansMono-Oblique
    /DejaVuSans-Oblique
    /DejaVuSerif
    /DejaVuSerif-Bold
    /DejaVuSerif-BoldItalic
    /DejaVuSerifCondensed
    /DejaVuSerifCondensed-Bold
    /DejaVuSerifCondensed-BoldItalic
    /DejaVuSerifCondensed-Italic
    /DejaVuSerif-Italic
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /GentiumBasic
    /GentiumBasic-Bold
    /GentiumBasic-BoldItalic
    /GentiumBasic-Italic
    /GentiumBookBasic
    /GentiumBookBasic-Bold
    /GentiumBookBasic-BoldItalic
    /GentiumBookBasic-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /LiberationMono
    /LiberationMono-Bold
    /LiberationMono-BoldItalic
    /LiberationMono-Italic
    /LiberationSans
    /LiberationSans-Bold
    /LiberationSans-BoldItalic
    /LiberationSans-Italic
    /LiberationSansNarrow
    /LiberationSansNarrow-Bold
    /LiberationSansNarrow-BoldItalic
    /LiberationSansNarrow-Italic
    /LiberationSerif
    /LiberationSerif-Bold
    /LiberationSerif-BoldItalic
    /LiberationSerif-Italic
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LinuxBiolinumG
    /LinuxBiolinumGB
    /LinuxBiolinumGI
    /LinuxLibertineDG
    /LinuxLibertineG
    /LinuxLibertineGB
    /LinuxLibertineGBI
    /LinuxLibertineGI
    /LinuxLibertineGZ
    /LinuxLibertineGZI
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /Narkisim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NSimSun
    /Nyala-Regular
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /OpenSans
    /OpenSans-Bold
    /OpenSans-BoldItalic
    /OpenSans-Italic
    /OpenSymbol
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /PTSerif-Bold
    /PTSerif-BoldItalic
    /PTSerif-Italic
    /PTSerif-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUI-Semilight
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /SourceCodePro-Bold
    /SourceCodePro-Regular
    /SourceSansPro-Black
    /SourceSansPro-BlackIt
    /SourceSansPro-Bold
    /SourceSansPro-BoldIt
    /SourceSansPro-ExtraLight
    /SourceSansPro-ExtraLightIt
    /SourceSansPro-It
    /SourceSansPro-Light
    /SourceSansPro-LightIt
    /SourceSansPro-Regular
    /SourceSansPro-Semibold
    /SourceSansPro-SemiboldIt
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 791.000]
>> setpagedevice




