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Nccirenopanne Connma

Photons take a long and tortuous path

o 200,000 years
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Neutrinos zip though quickly
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JkcnepuMenT NOVA (pesyabrarbl 2014-
15 1r.)

NOvVA NOVA Far Detector (Ash River, MN)
J S
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Using v, —v, , V2V, g Y
* Determine the v mass hierarchy | kN |
* Determine the 8,, octant P 5 s 4
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Using v,—v, , V,»V, 4 e L

® Precision measurements of

sin?28,, and Am%,
(Exclude 0,;=1/4?)

= Over-constrain the atmos. sector
(four oscillation channels) ARl
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= Neutrino cross sections at |
the NOvA Near Detector

= Sterile neutrinos

= Supernova neutrinos
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JkcnepuMenT NOVA (pesyabrarbl 2014-
15 IT.

NOvVA Prelimi
Far Detector selected events - R

T T T T | T

——————
[ 2.74x10%° POT equiv.
— FD data

—— Best-fit prediction

— Background

LID: 6 v, candidates

3.30 significance for v, appearance

At right:
Reconstructed direction

LEM NOVA Preliminary
of leading shower T ieioiiegy T T

—— FD data

—— Best-fit prediction

LEM: 11 v, candidates £

—— Background

5.50 significance for v, appearance

(All 6 LID events present in LEM set)
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Hybrid Detector:

+Two supermodules - Target Mass ~1.8 ktons

+ 2 Magnetic spectrometers with RPC & Drift tubes
+ 2 x [31 Target Tracker planes and Target Walls]

- ~200000 "ECC bricks" (56 Pb/Emulsion layers)
+ 12 M Emulsion plates (thin double-coated)

Y IDecay “kink”

>25 mrad

First candidate vy ->v: T->m+

Emulsion layers (50 pum)
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Schematic Vlew of the Hyper-Kamlo‘kande

Photo-Sensors

: ElectncaMachle Room! _

Oytar Sheet) b | AT CROSS SECTION

Measurement Facility Area Electronics Hut

(Tyvek Sheet)
(Photo Sensor)

Inner Detector,
ylarY Sheet,
(Photo Sensor)

Fitting Structure for PMT; |8
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WaterDepth 48m

Inner WateriTankj

Outer Water;Tank;
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Gamma-r‘ay emissions

®epmu ny3bipu (Fermi bubbles):

* [TOTOK ramma mnsiy4yeHus B
* OgHOpOAHAA MHTEHCUBHOCTb
* Pe3kune rpaHu —
* E2 cnekTp (B paitoHe 1 1 100 N3B) o

—— 50,000 light-years
Milky Way
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AHanus:

® CpaBHEHUE C 30HaMMU BHe
npeanosiaraemoro UCTOYHMKA
*30HblI OAMHAKOBOTrO pa3smepa C
OAMHAKOBbIM OXKMAaeMbIM GOHOM
*OnTUMMn3aums Bbibopa cobbiTU No
KauyecTBYy BOCCTAaHOB/IEHHOIO TPeKa u
aHeprum

FanakTnyeckmne KoopauHaTbl



Teryniasi cunyanus

B JceCube (1 xy6.xMm), HOMHBIM HOJFOC

B ANTARES (0.09 ky6.xMm) TyII0H,
Cpean3eMHoe Mope

B Barkaibcku 1eineckon (0.03 ky6.xm) bankail,
Poccns

B KM3Net (1.2 ky6.xm) Capo Passero.(7)
" NEMO (?7?)
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Ice Cube

" 5160 DOY

ol I 6V E

B 36 cipyH

" T M Mexmy DOV

" 20 M MEex LY.
CIpyHaMHU

B ]o 1.
paspelicHUE

" 7010 — momHaasg
KOMILIECKTAIIAS




o g e b P e e 0 R R |
FELUS HEE -
s
oY
L

SARER AR A
PG ik doh

1 '?é

oioied
WATRES

iy
FLELATE S

e




)

"

Mirxoon (12/12 amHn

-140.40

Time [ns]:

nnnl-nnn-hhht!nvivﬁvvv!t!

Bnaln-hihnl\tlat!vvl’vttt
K& d £ 0 £ 8 558888585888 c8acaa
@ & E & K K £ K &8 8588354388585 86

LS OF B O B 3
e £ U C A% LWL E%AL
L 3

4 % % ¢ & 8 X A X & 3K

4 E 8 3 s dsikaas

5 i5% " ddsnaa
uunao_nﬁvvrr

[ 3 S 9 9

O O O B O 3 B OO B S S B O A 3 & & & R &SR

£ x ¢ £ & % @ @dd AL RKERERRER
4 2 2 A dgadiEREAREARE
£ f 2 a2 g g EEAdARERERALIR

F3F 25 O O |

Line 1 - 12 Physics Trigger {tl

Run 344397 Frame 40952

MonJun 2 03:30:15 2004

Trigger bits 80002020
123458 photons

144.3

Fit on 11 line(s)

Zenith :
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http://space.msu.ru
hittp://vk.com/quark quasar

biaromapro 3a BHUMaHUE!
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