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Tevatron: D@ and CDF Experiments

m

Central Calorimeter (EH)

p -*_ [}

1,96 TeV

* m .
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Forward Mini-drift

‘ Forward Scintillator |
chambers

Central Scintillator |

Shielding

B -

& Recycler

New Solenoid, Tracking System
Si, SciFi,Preshowers

P T —

+ New Electronics, Trig, DAQ |

Run Il Integrated Luminosity

Typically: -
Electron acceptance In| <2.0-3.0 .
Muon acceptance In|<1.0-2.0 )
Precision tracking (Si) |n| <2.0-3.0 o
Detectors are well understood and take )

data with ~80-95% efficiency
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Extra Gauge Bosons: Z'

]
" - ee
CDF Run II Preliminary
“fan L =25 ft
oeto’ Brac ——data
[&] =
. ;:m
ﬁm“ 2 [ |Drell-Yan
L g aco
a il an [l Other SM
- - ‘ —+
4 1o 2 -
c 14 a

T Mia i)

2.5 o with
trial factor

i 20 N 500 60 T 000 900 100D
Miee) (GeVic))

arXiv:0810.2059

M(Z’) > 966 GeV

events / (3.5 TeV/c?)"

(Sequential Z")
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Z' -y

arXiv:0811.0053
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) WW
0° —tf
1
107
4 | |
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my!, (c’TeV)

Plotin 1/m , (consistent with
Gaussian resolution in 1/p;)

M(Z’) > 1030 GeV
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Extra Gauge Bosons: Z' UNIVERSITY

’ ’
Z - ee Z - U
arXiv:0811.0053
CDF Il preliminary J.Ldf =23 b’
- :1;“ —— Data
é 10° DO Run Il Preliminary, 3.6fb" — Theory Z/ 3 104 - — Total background
= = . Theory Z (7 — Drell-Yan
o - —Theory Z’ ; | — Hadron fakes
T - ___Theory Z’W - - Cosmic Rays
N L __Theory Z’:Sq g ) WW
o 10% —Theory Z' o 10 — i1
X = — Theory Z' <
N - — Production ¢ x BR 2
T B ; (95% CL - Observed)
': L e —— Production ¢ x BR 1
5 . (95% CL - Expected)
10 - \\
i | \\\ 102
\ N\
1= g
Eo b b b b Loy o DNy
400 500 600 700 800 900 1000 1100
Z’ Mass (GeV) L

M(Z’) > 950 GeV
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Extra Gauge Bosons: Z' and W' " UNI\I}IIE‘IQIS-III%I\\(I

/' - ee W' 5 ev

Use MT distribution to derive limits

o(p P — Z')x BKZ' - ee) (fb)

Lo L1
400 500 600 700 800 900 1000 1100
Z’ Mass (GeV)

-1 |
10% = DO Run Il Preliminary, 3.6fb" — TheoryZ' % D, 1 fb data (a)
z e S 1 T woe
C —_Theory 7, © [ ] QCD (from data)
- __Theory Z ~
10% — Theory Z’Nq 0 B other
= — Theory Z, & —— my, = 500 GeV
- Production ¢ x BR S
N (95% CL - Observed) W i e m,, = 1100 GeV (x 200)
- —— Production ¢ x BR
(95% CL - Expected)
[ N NN\
1= ' . 4 ) '
E ol b b b e Iy N N
L1

m; [GeV]
arXiv:0710.2966

M(Z’) > 950 GeV M(W’) > 1.00 TeV

First direct search with sensitivity beyond 1 TeV
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Randall-Sundrum Gravitons i UNI\I}ILE\I%EI\\{I

Use extra dimensions to address hierarchy problem |
arXiv:0710.3338

. > ata
M § 10° /| I\Dlli;identified Events
. i - 10° Total Background _
One 5th (|nf|n|te) ED W|th Warped geometry -'g 107 Total Background + Signal

DO 1 fb
Gravity is localized on a brane other than the SM

KK excitations have spacings of order TeV

100 200 300 400 500 600 700 800 900 1000
Mee/w (Gev)

Signature: narrow, high mass resonances
Two model parameters: Mass and coupling (k/M.,)

- excluded at 95% CL

=== expected limit

DO PRL 95, 091801 (2005)

Combined ee + yy.
BF(yy) = 2 BF(ee)

— — excluded by precision ewk

CDF in pp with 2.3 fb:

M> 921 GeV for K/|\/|P| = (0.1 | arXiv:0811.0053

d
¢
e
5

T lovoa Ly b by g iy

0.01 (ol BN A 1
- 200 300 400 500 600 700 800 900
Comparable limits from CDF (ee, yy) and DJ (ee) Graviton mass M, (GeV)

For k/M,, = 0.1: M > 900 GeV
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Large Extra Dimensions: y/jet + MET

RWTHAACHEN
UNIVERSITY

» LED can explain why gravity is weak: 1/G~M?_
~ n+2 QN
M "2 R
» Can solve the hierarchy problem: M_ ~M
» Search in monophoton and monojet final
states
300F T T T T T T N ]
: coritain’y MONOJets |, xiv-0807.3132
250 [ .
Egggg —— Data " | | CDFII.JI fy+ =
- . — etly + T -
e L I SM Prediction S 4 !CDF“W%T 20nY
— r =— SM+ LED (n=2M_=1TeV) = I CDF Il Jet + E (1.1 7
~ 150 . "‘g T LEP Combined 1
2 | | E 7
L%‘r 100 High p_jet (> 150 GeV) - 1.06 TeV
5ok Missing E; > 120 GeV §
1 ED 0.
00 "T50 200 250 300 350 400 0.6
Leading Jet E; (GeV 2 3 4 5 &
cading Jet & (GeV) Number of Extra Dimensions
Main background: (Z —vv) +jet CDF jet & ycombination
Calibrated with (Z - Il and W - Iv) + jet
QCD is negligible
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Dielectrons and Diphotons

D@ search in 1.1 fb-1:

Combine ee and yyto maximize sensitivity

Events/10 GeV

2D-fit in mass and cos 6*

RWTHAACHEN

UNIVERSITY

BF(yy) = 2 BF(ee)

f>me$<f >“G“"I:‘I'f<v
E f v

'|Do PRL 86, 1156 (2001)

--expected limit

—observed limit

D@, 1.05 fb'

s 3
_ ~Data >
10° (a) CC-CC — Total background E [
--LED: My =1 TeV =4 i
3 B8 S -
10° ., -LED:M,=2TeV 231
- D@, 1.05 fb @ Drell-Yan N
s |_|Diphoton o
10% _Multijet -
= = ... 00 1.5
102 % 1:_
= ‘ } ‘ — ' ’
200 400 600 800 1000 2
di-EM Mass (GeV)
M. > 1.62 TeV (GRW)
arXiv:0809.2813
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4 6
Number of Extra Dimensions (nd)
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LED in high p_dijets

Dijet angular distribution is

sensitive to new physics contributions,

but fairly insensitive to theoretical
and experimental uncertainties.

1/6 4o dS/AY et

1+ cosf’

» X dijer = exp(bﬁ 2 E

Analyzed as a function of the dijet
mass in 0.7 fb* of D@ data

1- cosf

Sensitivity to new physics

M, > 1.48 TeV (GRW)

Arnd Meyer - Searches at the Tevatron
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arXiv:0906.4819

—— DJ 0.7f0"
—— Standard Model

- - == Quark Compositeness
090 <MyTeV <03 A=22TeV (n=+1)
I ADD LED (GRW)
NI M, = 1.4 TeV
i -+~ TeV'ED

O|.3 < ij/TleV <04 ‘ M, =1.3TeV
- + -
- 0|.4 < ij/TleV <0.5 1 - 0|.5 < ij/TleV <06 |

5

O|.6 < ij/TIeV <0.7 |

N - &
. _+_ E [T -
SF _+_ B _‘+.""'-="--'r.a._=..-?
ot O MTEV =1 L MTRY 2 L
e — _ e ——
5/1 10 15 5 10 15
Xaijet = EXP(Y4-Yal)
>1 TeV
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More dijets

» Mass bump search in events with two
high p_ jets and rapidity less than 1.0

>
¢

¢

-
(=]
[

ptance (jy'"'"|<1) (pb)
o
L

_leBrxAcl:e
=]
b

-
o
K

Excludes
g* from 260 to 870 GeV
W’ from 280 to 840 GeV,
Z’ from 320 to 740 GeV

CDF Run 11 Preliminary, L13 t'l:n'l

—_— 95% CL Iimits.(for R-5 G Technirho)
—e—  095% CL limits (for the others)
: Tec.hnirho
—RSG (kﬁpﬁn_y
— Excited quark |
- ===+ Axigluon/Coloron
e, . ."n.. ==+ E6 diquark

. I By AL
1200 1400
Mass [GeV/c"]
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arXiv:0812.4036
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Supersymmetry — Search Strategies W unn%\gls'ﬁl\\{l

» Generic sparticle production

¢+ Probe large regions of parameter
space

» Specific sparticle decays / decay
chains

» Search for sparticles with unusual
properties

¢+ Small mass differences or couplings,
l.e. large lifetimes

¢+ Also: different SUSY breaking
mechanisms

» SUSY Higgs, rare decays, ...

Arnd Meyer - Searches at the Tevatron July 6, 2009 Page 11



Supersymmetry — Search Strategies R"um\l}é\glsﬁ'\\{l

» Generic sparticle production Generic squarks and gluinos

¢ Probe large regions of parameter 0 Multijets + missing E

space

10 :IIIIII|IIII|IIII|III\IIII|IIPT-OSIpIIr-]92

» Specific sparticle decays / decay
chains

|

VS =2TeV

— NLO
=== LO

» Search for sparticles with unusual :
properties af

1 IIJIIIII

1 IJlJlIIl

¢+ Small mass differences or couplings, i
l.e. large lifetimes 2|

¢+ Also: different SUSY breaking
mechanisms

L lIIIlIIJ

‘\
AY
Al
. 05
N ~
PEEIPN
ﬂ quﬂ\
vl b Ly | | Lo

100 150 200 250 300 350 400 450 500

=
[
o)
=

10

» SUSY Higgs, rare decays, ...

Gauginos with leptonic decays
0 Trileptons
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Supersymmetry: Squarks and Gluinos R"ﬁaﬂ'n’}é‘%ﬁv

sB+L+2s +1 SM
LSP assumed stable (R_conserved) R,=(=1)""""" "1 aisy
L ills
]
q \
_ q
q
q = q
i
; &
g .{Iil
Result: 2 jets and MET Resuilt: 4 jets and MET Result: 3 jets and MET
Low m_ High m_ Medium m_
m(squark) < m(gluino) m(squark) > m(gluino) m(squark) ~ m(gluino)

arXiv:0811.2512

arXiv:0712.3805
EEEERE
lGEVl (GeV) | (GeV)
Dijet 35,35 11+£1+3/-2 11 Dijet 165,100 165
Trijet 375 175 35,35,35 11£1+3/-2 9 Trijet 330 120 140,100,25 37+12 38
4-jet 400 100 35,35,35,20 18+1+6/-3 20 4-jet 280 90 95,55,55,25 48117 45
July 6, 2009 Page 13
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Squarks and Gluinos: Mass Limits R"u'n'f%%ﬁ'x\{l

0 CDF Run Il Preliminary

%0 Theoretical uncerta inties included I Iif-’blerve; Iilrnit95°/ oL AGOO rprrrrprrTd
in the calculation of the limit <+~ expected limi 0l w LEP2 %t
500 A g0 g500 LEP2 T'
A 7)) DO Il
400 i g 400
NE < Ty E 35 3 % no mSl.!GRA N
3300 nos‘.r(:lluthon f 300 solution k_
ETE g DO IB :
200 FNAL Run | 5'200 DJ, L=2.1 fb _:
) tanp=3, A =0, u<0 y
100 100
LEP
=k &\ ) INININ INININI [ANANAN| (BN
0 (b 100 200 300 400 500 600
0 100 200 300 ) 400 500 600 i}
M- (GeVic) Gluino Mass (GeV)

M > 392 GeV [M(q)=M(g)] M(q) > 392 GeV
M(g) > 280 GeV M(@) > 327 GeV
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Charginos / Neutralinos: Trileptons R"u'm\%\lggﬁv

Heavy sleptons: » Gaugino pair production via EW interaction

¢ Small cross sections, ~0.1 — 0.5 pb

» Charginos and neutralinos decay via gauge
bosons or sfermions to LSP and SM
particles

» Clean SUSY signature:
¢ 2 identified leptons (e or y, DG also 1)

¢ Third lepton (or isolated track)

¢ Large missing E_

DO I Ldt =2.3 fh— CDF Iflf:-[” :3.2”}""]
Background Data Background Data

lowpr 54406 9 Trilepton 1.5+0.2 1
highpr 3.3+04 4 Lepton+track 9.4 £ 1.4 6

Arnd Meyer - Searches at the Tevatron July 6, 2009 Page 15




Charginos / Neutralinos: Limits

arXiv: 0901 0646

Y i DO, 2315 Search for § 77 i
G 300 mSUGRA B DO observed limit _
v [ tanf=3,A =0,u>0 mmm DO expected limit |
3 - é\ —— CDF observed .
- ; limit (2.0 fb™) 7
250 § - -
[ = & !
L é:\ ]
200/ LEP ]
. Slepton i
- Limit 1
150 LEP Chargmn Limit il
1 1 1 L I i i i i I i i L i i 1 i i 1 1
0 50 100 150 20!] 250
m, (GeV)
CDF Run Il Preliminary, 3.2 ﬂ')'1
260 mSugra tan_nlivl. A!'U. (MEL] - Observed Limit |180
g = m‘:” 3 - == Expected Limit
M%), T} > O E:]LEPmmdhmﬂ 170

b

M(y,) (GeVic

- 1 1 I 1 \'u 1 |
20 40 60 80 100 1?0 140 160 180
m, (GeVic')
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Charginos / Neutralinos: Limits

arxiv:0901.0646
S § e il
® Dﬂ 2.3 ib Search for,f ;
Q 300" mSUGRA B DO obsérved limit
¢ [tanf=3 A = U u>0 DO expected limit -
£ r — CDF observed
limit (2.0 fb™)

™y

200

150~ LEP Chargmo lelt il
L L i i 1 i i i i . . . )
0 50 100 150 20[! 250
m, (GeV)

CDF Run Il Preliminary, 3.2 fh'1
260

mSugra tan [i=3, A =0, (u) > 0
mix3) = miz,)

mie,). Mli,) > m()

- Observed Limit |180
| === Expocted Limit
] LEP direct limit

—'150

170
240 —

—150

1140

20 40 60 80
m, (GeVic')

100 120 140 160 180

Arnd Meyer - Searches at the Tevatron

M(x,) (GeVic)
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UNIVERSITY

Good limits also for
Increasing tan 3
(large BF into T’s)

o) 0.3 ILARRN RARRN RARR RRREE LR RERRE LAR [ETECFrvT TS RAEL LLLL
2 I DO, 23 5 .
= B M(x) 130 GeV; M(“1) M(x)_1 GeV .
£ L — Observed Limit
‘g 02— s Expected Limit
< N
¥ e
© mSUGRA =
o= =
R N R R T R R PR KRR TR I
tanp
M(x,*) > 130 GeV
fortan 3 < 9.6
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RWTHAACHEN
Stop UNIVERSITY

» Lightest stop might be lighter than the top quark, opening up interesting decay

modes h
» Example with sneutrino NLSP, leading to : ..--"“'"'f N
2 leptons + 2 b-jets + MET: o, 1
—
» Challenge can be potentially soft jets (and leptons) X —
v
D@: update in ey CDF: ey, uy, and ee
D2 Preliminary Result Scalar top in the Dllepton Channel:t > 1V b
;140 —— eysee Obs (11Ib) c\'|_'1 F E
% \_ iObE(;(:;;b) % 120;_ B;Br (f> Wb)= 100’,:, < CDF Pl:zllrr::n:n:.fb1
g120 uE 31fb 91105 ) un
e L > -
£ < 100¢ s -
§1oo """ 90 F '
0 C
80E
80 C
70F y 77
60F
so : Y
% - 50 ; 1
i s T e e pabe
60 80 100 120 140 160 180 200 60 80 100 120 140 160 180 200
Stop mass (GeV) M_f [GerC ]

Also updates in other channels, and new sbottom results

Arnd Meyer - Searches at the Tevatron July 6, 2009 Page 18



RPV SUSY: Sneutrino i UNI\I}ILE\I%IEI\\{I

» R-parity violation allows for resonant

production of SUSY particles d ©

» Single tau sneutrino production and decay \ ;
¢ CDF:ep, pt,e11.0 fb” )-'wv ’E
¢ D@:ep(1.0+3.1)fb" / i %
n;i:::‘;iﬁl‘lﬂtl l l | |

< B B e d H
i i'.'.\,__=|].1':|.i-.._==l:ll:E
= 'H:F — = [iain = 1
5 - ;quu':fﬁa:wﬂrm g D@, 4.1 fb’ preliminary
E 10  E— | Fﬂ:b.:-uju-ﬁﬂalmgm;ndlr. DL'DE
ids iy —b g, W kel cipehs, 5 b R - 0.005
1 f o004}
(8]
10-1 ﬁ DME_
i 45D, 3.1 " preliminary ? o002}
i | “aE * data 0.001f
- H;_ { Dzﬁr. E| " | |
100 200 300 400 500 600 700 & %0f : ggt;:mn 100 150 Gev)y 00
Ivvarlant Mass of ep (Gevic') % 25;— [ wejetiy HF
E b T signal {Mﬁ = 100 GeVv) |
g “F " .. .
G 15t Limits on couplings
10} 1 3
L and/or masses
%

150
M,, (GeV)
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Long-lived particles

» Could be stau, chargino, stop, ...

RWTHAACHEN
UNIVERSITY

» May appear as “slow” moving highly ionizing and highly penetrating particles

(muons).

» Striking signature: isolated high p_muons, with possible calorimeter deposition

» DJ (1.1 fb") uses timing in the muon system to measure the speed while the
dimuon mass provides discrimination

» CDF (1.0 fb") uses the TOF detector to measure the mass and sets a limit on
the stop mass — long TOF and large dE/dx

Limits:
- T:no sensitivity
- X1, h-like
Mg+ > 171 GeV
- x;» gaugino-like
mg+ > 206 GeV

Arnd Meyer - Searches at the Tevatron

10¢

G (PP — %) [Pb]

arxXiv:0809.4472

(b) D@ 1.1 fb'

®  (Observed Cross Section Limit

Expected Cross Section Limit

""" NLO Cross Section Prediction
NLO Cross Section Uncertainty

3
10 50

100 150 200 250 300

Charged Gaugino Mass [GeV]

July 6, 2009

10 £

(pb)

Crgss section
(=]

107

arXiv:0902.1266

CDF Run Il Preliminary

— Stop Production cross section (NLO)

4 Cross section limit from central p

_[L dt =1.03 fb”

A 4 4 4 "
—2

I|III|III|\\I‘Illlllllllllll\‘\l\ll
100 120 140 160 180 200 220 240 260

Stop Mass (GeVic?)

my > 249 GeV
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Long-lived particles

Could be stau, chargino, stop, ...

RWTHAACHEN
UNIVERSITY

May appear as “slow” moving highly ionizing and highly penetrating particles

(muons).

Striking signature: isolated high p_muons, with possible calorimeter deposition

D@ (1.1 fb™") uses timing in the muon system to measure the speed while the
dimuon mass provides discrimination

CDF (1.0 fb™") uses the TOF detector to measure the mass and sets a limit on
the stop mass — long TOF and large dE/dx

1000

100

M spise [GeV]

001?

Ruled out /ér

by DG ..

1] 23 ® o v

TLSs L < o@ C T @

fad
h?eDP—‘ T

a

a

L

}

=

CMSP search

0

Arnd Meyer - Searches at the Tevatron

200

200 400
[GeV]

LSP

July 6, 2009

500

800

T. Rizzo et al.
SUSY without
prejudice
arXiv:0812.0980
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SUSY Hidden Valley: dark photons R"u'n"n%‘%ﬁ'x\{l

» In Hidden Valley SUSY, f
neutralino can decay into dark g Photon
photon R wr
» Dark photon decays into X" %0 X
. w
photon or “lepton jet” ANV ; MET
¢ Large boost due to low mass X2 SN
“3 L ‘1
q h_ 'YD'! \\x _
ET scale: 61 GeV 3 ?f Lepton
jet

Arnd Meyer - Searches at the Tevatron July 6, 2009 Page 22



RWTHAACHEN

SUSY Hidden Valley: dark photons UNIVERSITY
» In Hidden Valley SUSY, £ P
neutralino can decay into dark v Photon
photon 9 w5
» Dark photon decays into o AN
photon or “lepton jet” LT’UL ~ MET
A i v
¢ Large boost due to low mass X2" %"
2% ??LE
a N Yo -
ff \{éf Lepton

First search for lepton jets!
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RWTHAACHEN

SUSY Hidden Valley: dark photons UNIVERSITY
%’23;_"5@'4.’1'"""""' """" b (D)
EEJIfzsé— "

Search for <t :

peak in = 155_ —‘
dilepton 3 105_ | :
mass 5 . E
D05 115 _""_'""ﬁlsmj”"zﬁ
m, (GeV)

Set limits as function of
chargino and dark photon mass

arxXiv:0905.1478

|IIIIII|III|III
120 140 160 180 200 220 240 260 280 300 320

chargino mass (GeV)
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RWTHAACHEN

Neutral long-lived particles in bb UNIVERSITY
» Search for pair production of neutral particles decaying into bb, within decay
radius between 1.6cm and 20cm 7 b
» Benchmark model: Higgs boson in hidden valley "y oy
¢+ Higgs decays into a pair of v-hadrons e L.
¢ v-hadrons decay preferentially to bb T iy < b
» Require two secondary vertices, apply additional \ Z b

Kinematic and topological cuts to enhance signal
Long-lived (cm's)

2
SV per 0.0016 cm = m,,=15 GeV, L =5 cm

10° 3 | —e— Observed limit
:>T: | =< Expected limit
E %

10? 3
L
z
1 B o

10 RN o7 < -1 N N A

1 z10g5" 100 120 140 160 N

. [ 10 o | | H
X (cm) Limits as function of Higgs mass, v-hadron

arxiv:0905.1478 mass m_, and its decay length
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RWTHAACHEN

Neutral long-lived particles in bb UNIVERSITY
» Search for pair production of neutral particles decaying into bb, within decay
radius between 1.6cm and 20cm 7 b
» Benchmark model: Higgs boson in hidden valley "y oy
¢+ Higgs decays into a pair of v-hadrons e L.
¢ v-hadrons decay preferentially to bb T iy < b
» Require two secondary vertices, apply additional \ Z b

Kinematic and topological cuts to enhance signal
Long-lived (cm's)

SV per 0.0016 cm? _ _
g 10 m,.,, e .’g mHV_-I5 Gev’ Ld_5 cm
E 10° g 1 —e— Observed limit
Nt T e imi
> 5 i »-- Expected limit
&
10° <
=
T _ |
L - g
-5 10 § (D@, 36407 T
1 z10g5" 100 120 140 160 N
G 5 0o 5 10 o | | H
X (cm) Limits as function of Higgs mass, v-hadron

arxiv:0905.1478 mass m_, and its decay length
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Global Analysis " UNI\I}ILE\IQIS-III%I\\{I

@ Categorize in terms of

(high p_!) physics objects

Put events in

Ot o1 (e.g.) exclusive boxes
(ej, Wj, YW+MET, bbj,...)
2e le lp|)|2e 1y |) eae
D@ CDF: “Vista”
DO Run Il Preliminary 120 CDF Run Il Preliminary (2 fb’)

Entries: 180 B Entries: 399

[4)]
=

O'JIII‘III|IIIIIIII|IIII‘II

100:—
399 event
classes

£u
=
o]
o

UL B

Visla Final States
[ ]
=

Vista Final States
3
|

Y
o
IIIII

arXiv:0809.3781

N
o
II|II

s B
. S . o

Also: improve SM description by adjusting a

number of correction and normalization factors
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Global Analysis RN TR VERSY

Look at a large number of distributions, and

e CDF Run Il Data

perform Kolmogorov-Smirnov tests to find 3j ) pr <400 GeV B Other
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Found discrepancies are not suggestive of “new physics”,
rather of an inadequate modeling of soft QCD

Once the bulk of the distributions is under control, look specifically at

the high ZpT tails (“Sleuth”), and check for mass bumps (only CDF)

No more deviations than expected from statistics found in 2 fb* (CDF) / 1.1 fb-* (DO)
(taking into account the number of trials)
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. RWTHAACHEN
Conclusions UNIVERSITY

» A vibrant program searching for new phenomena continues — have
shown a small selection of new(er) results in selected areas

» With 6 fb™ of integrated luminosity collected at the Tevatron,
updates promising

» All Tevatron results and more available at

http://www-d0.fnal.gov/Run2Physics/WWW/results.htm
http://www-cdf.fnal.gov/physics/exotic/exotic.html
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