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Water or concrete
Aluminium K
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Water and concrete
block neutron

\
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AMELDS A |ead plate
blocks gamma and x-ray
sBmeLosd An aluminium plate
A sheet of paper blocks beta
Neutron blocks alpha




Muon
Spectrometer

Hadronic
Calorimeter

The dashed tracks
are invisible to

the detector
Electromagnetic
Calorimeter '__‘ .
Solenoid magnet f \-
Transition 3 i;
Radiation v
Tracking € Tracker s gﬁ ATLAS
Pixel/lSCT i
detecor .- EXPERTMENT

http://atlas.ch




OYHIAMEHTAJIbHBIE
B3AHUMO/EUCTBUA

B3aunmo- |KBaHT |Pagunyc |KBaagpat [Tpnumep
AeNCTBUE (cM) KOHCTaHTbI

rpaBMTa_ ? o0 ~ 1040 Cuna
LMOHHOE TAXECTU




IFi1aBHass 0co0eHHOCTH

" UpesBblyanHo Majias BEpPOATHOCTE
B3AUMOIEACTBUS C BEMICCTBOM. IHenTpuHo
CIIOCOOHO IPOXOANUTH B OTHOCUTEILHO
IJIOTHOM CPEIC KOCMUYECKHC PACCTOSHISA, HE
B3aUMOIEUCTBYL.



Nccirenopanne Conama

Photons take a long and tortuous path

o 200,000 years

The Slif§

Phu!uaphﬂ(:-:.' .

Neutrinos zip though quickly



CpenacrBo cBsi3u?

Surface distance
12562 km (8054 miles)
Stationary balloons For
retransmission, GFs navigaied

y.'_,’—"-_— -—--.___’h\\
F-
\ Laser or
MiCTrownves

Midpoint Colocation

Distance Through Earth 10670 ko (6630 miles)

Seutring beam throug earth

Communicalion speed close o O




IlepBast nepexaya nHMOpMAIAM 110

«KHenTpuHHOMY Jy4yy (Pouectep,
Cep.Kapoimna, maprt 2012 r.)
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Communicating
With Neutrinos

dalactaor

-rﬂﬂ
Vg ' Aeeabarator

lll. Receive & Decipher
A detector reads bunchas and

Il. Encrypt & Send
transiafes back inlo binary oode

An acclerator translates binary
code intd nsutring Bundhes

IV. Read Message










Majoe KOJIU4eCTBO boabsimoe KoJIu4ecTBO
TTAaHHBIX TTAaHHBIX




Kag ke nmyuars HenTpuHo

1) isMeHnTh BEPOSTHOCTE
B3aIMOICACTBIL !

2) Hantn BEECTBa ¢ BHICOKOM
BEPOATHOCTHIO B3AUMOMCACTBHYA !

3) YBennunBaTh 00HEMBbI
PETACTPUAPYIOMINX YCTAHOBOK



OcHOBHBIE HANIPABJIEHUS B
IKCIICPUMCEHTAILHOM (DABHKE
HEeUTPHUHO

" Vliacca HEUTPHUHO
B HenTpuHEbIEC 0CHHILISIUNA

" O dhexTuBHAs PErACTPALAS
HEUTPHUHO IJIA BCEX AAATIA30HOB
BHEPIrUAN



lipoext KATRIN
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OcHLIgiym HENTPUHO




JlennT CoTHEeYHBIX: HCUTPHHO

Gallex & SAGE




lIpoBepKka 0CHNIISATOPHBIX: MOACICH

e
BOREXINO and v-Oscillations

m No oscillation hypothesis
75+4 c/100t/d

m Oscillation (so-called Large Mixing Solution)
49 + 4 c/100t/d

m BOREXINO experimental result
47 + 7,y 12,  ¢/100t/d
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IrcnepuMenT NOVA (pesyabrarbl 2014-
15 1r.)

NOvVA NOVA Far Detector (Ash River, MN)
J S
. S 1M|No,s ﬁLQg_t‘je‘/ctdr:(Soudan MN) iy
A broad physics sco - 4 R
b Fias
Using v, —v, , V2V, g Y
* Determine the v mass hierarchy | kN |
* Determine the 8,, octant P 5 s 4
* Constrain é a4 VLR -« 28
L 4 S a\
— — I e St ) \il
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

Also ...

') \ J
& \Wisconsin
i

Q Milwaukee

= Neutrino cross sections at |
the NOvA Near Detector

= Sterile neutrinos

= Supernova neutrinos

» Other exotica

g

Fef’milalB

.' Chica go




IrcnepuMenT 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)







3 Generations of Kamioka Detector

Kamiokande Super-Kamiokande /yper—Kamlokande\
(1983-1996) (1996-) ) ('"-2026) S

EIICUO!'IM:‘I

SOkton | | 260ktonx2

20% coverage 40% coverage 40% coverage
with 50cm PMT with 50cm PMT with high-QE 50cm PMT/

x17
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Chooz Reactors
Power: 8.5GW

I NET Nictance RV
oot Hower IDIStanceE ALgLCh

: I
Exr (@) IN/E () INVAEN(T)

5.0 40071050 5.2/8.2

Double 5,
J
r

— Near " p— Far
— 1 <L> 400m =y -L <> 1050m
7 7 . 290/1380  16/16
| ;’ar%e;:o aléz: 8 'I[')arze;_'; Et
s ""'"“ ep A """“ ec.

360(500)/
1990(1620)




IIpoexT JUNO

top muon veto
plastic scintillator stripes

inactive buffer volume
water or mineral oil

photosensors
17,000 PMTs (20“)

neutrino target
20kt of ligquid scinitllator (LAB)

outer muon veto
water Cherenkov detector
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IIpoext DUNE

Deep Underground Neutrino Long-Baseline Neutrino Facility Proton Improvement Plan Il
Experiment (DUNE) (LENF) (PIP-11)



Ipoext P20 (Protvino-to-ORCA)

crust
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|. AKTUBHbIE aapa Il. MpOTOHbI

ranakTuK U1 raMmma- OTK/IOHAKD™ " MOLLHBIMW

Bcnyiecku (GRB)- ) OM nonaMmn KanakTUK U

Yype3BblYyahHO MOLLHbBIE < B3aMMOJENCTBYIOT C

MCTOYHMKM YaCTUL, U | ncTouHukamm M IV. ToNbKkO HeNTPUHO
M3ny4eHuit Bo a { U3nyYeHUun MOIyT NPOHUKATb U3
BceneHHpM ' BN CaMbiX yAan€éHHbIX

) ’ NMPOTOHbLI BLICOKUX P yacTeil BceneHHOI
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[amMmMma-KBaHTbI
BbICOKUX 3HEprum

lIl. FTaMMa-KBaHTbI
B3aMMOLENCTBYIOT C
KOCMU4YeCKkum (poHOM

OTKNOHEeHue
HU3KO3HEPrnYHbIX
NPOTOHOB




ATmocdepHbIn ~5000 ®JY
MIOOH

-
-

YepeHKOBCKOEe !
nusrnyyeHue ;

HEeUTPUHO

_ |. HeiTpuHo, uayume u3
£ ' AJIbHEro KocMoca,
J -' MPOHU3bIBAIOT 3eMJio,
B3aMMO/ENCTBYA C
BELLECT™ M

4
Il. B3aumoaencreys,
HeMTPUHO OCTaBNAET o ll. MioOHbI OT A}
nocne ce6s 3apsKeHHbIi B3aUMOAENCTBUA V,
NenTOH U3sy4aloT
- YepHKOBCKOE
u3nyyeHume
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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 :







MyJabTHMECCEHIKEP HA IpUMepe
coobiTusa 17 aBrycra 2017 r.




Gamma-r‘ay emissions

®depmu ny3bipu (Fermi bubbles):

* [ToTOK ramma nsny4yeHus o
* O4HOPOAHAA MHTEHCMBHOCTb

* Pe3kue rpaHu

* E2 cnekTp (B parioHe 1 1 100 3B)

—— 50,000 light-years
Milky Way

PR v -

AHanus:

* CpaBHeHue C 30HaMu BHe
npeanosiaraemoro UCTOYHMKA

*30HbI OAMHAKOBOrO pa3smepa C
OAMHAKOBbIM OXKMAaeMbIM GOHOM
*OnTUMKn3aums Bbibopa cobbiTUi No
KayecTBYy BOCCTAaHOB/IEHHOIO TPeKa u
aHeprumn

FanakTnyeckmne KoopauHaTbl



Teryniasi cunyanus

B JceCube (1 xy6.xM), HOKHBIN HOJOC

B bankainbckun 1eseckon (0. 14 ky6.xm) bankaii,
Pocens

B ANTARES (0.09 ky6.xMm) TyiioH,
CpeamnzeMHoe Mope

m KM3Net (1.2 ky0.xm) Capo Passero + ORCA



Jlerextop IlceCube

ICECUBE

20U FOLE HELMTRIKG DESERYVATTORY

50 m

IceCube Laboratory

Data is collected here and
sent by satellite to the data
warehouse at UWw-Madison

1450 m

Digital Optical
Module (DOM)

5,160 DOMs
deployed in the ice

86 strings of DOMs,
set 125 meters apart

Antarctic bedrock

Amundsen-Scott South
Pole Station, Antarctica

A National Science Foung
managed research facility

T

DOMs !
are 17 {
meters

apart
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IlpoexT KIM3Net




llpoexr KIVISNet

B [Ipeamonaracmeie Cpoku coopyxeans — 2014-
21 rr.

B [IpeamomaraeMbii 0065eM — 1.2-1.4 Ky0.kMm

" [Ipemmnonaracmas croumoctsb — /0-100 v €






IIpoext KM3Net
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W elne 00/1b1ne nHdopMaIi. ..

«AnepHas (hu3HKa B MTHTCPHETCY:

hitp://muclphys.sinp.msu.ru/

«O1 KBapKa JI0 KBa3apay B COLICETH BKOHTAKTE

hittps://vk.com/quark quasar


https://vk.com/quark_quasar
https://vk.com/quark_quasar
https://vk.com/quark_quasar
https://vk.com/quark_quasar
https://vk.com/quark_quasar
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