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Interactions of constituents of the colliding protons, the so called
partons (quarks, gluons)

proton 1

=

Pe. ... momentum proton 1 Pparion: ... MOmMentum parton 1

=m| Pr ..momentum proton 2 Prawa: .. momentum parton 2 |
. interaction vertex
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O6paboTka “cobwiThii” on/off line
50 = 25 ns, pileup 30

['I'I'I'I'I'I'I'I'I'I'l'
ATLAS Preliminary

e Data

—Fit

Ns =7 TeV
[Ldt=081m"

: — e X — -I e —— " : — 1 : —
1000 2000 3000 4000
Reconstructed m, [GeV]




2% BriOopka “ocoObIX™ pacna oB 1

BCPOATHOCTD OIHI/Iz;KI/I

o .,
o
- ATLAS 2011-12 (s=7-8 TeV
IR i i i
@)
— '
10—2 __ """" B i e e i S i
=T 30 1
-4 - 107 RS
107F SERt B EEFEE 4 o
I B 10
Gl E
10° || . y
'3 10°® &
10_8-_ U 10710 TATRTTRTR. $9
- R S 60- 1107715 1200 125 130 135 140 145 150
-10 -_ —— Observed === Expected Signal = 10
110 150 200 300 400 500
my, [GeV]



bt

‘ LLHC - Synchrotron

OpbiTa
YaCTHLIE

OTENOHARILLAA
MEMHIAT

03B r [
[1] [m]_}_
¥
E

PagmoYacToTHRIM pe3oHaToR
C YCKODARILLAM MIONEM




Yto HaXOJITCS B 27 KM TOHHEJIE
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# KBenu (Quench) : MPT maraut™

Nel kak MOYMHUJIIA

*pulled off the web. We recover our Helium.

Bnaaumump Wunbues - Konnanaeper - KK, Mapt 2013
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Presenter
Presentation Notes
Particle physics is done by large, international collaborations of physicists with huge detectors and large laboratories.

Most important are Fermilab near Chicago and
the European Center for Nuclear Research near Geneva

The sources of the particles are giant accelerator rings with particles whizzing several miles around a circle inside an evacuated pipe guided by carefully designed magnetic fields to collide with each other many thousands of times per second
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2= HTak - KoJuianaepnbl

N300perennl B 1956 (Kerst...eciou He paHee)

ITepsrriii 3apadoTan B 1962 (50 net!)

. Cumraercsi, 4T0 [Cc Tex MOpP| YCKOpPHUTEJIH OKA3aJIH
BJAHsIHHE HA MOYTH 1/3 pu3ukoB U PU3HIECKHX HCCIET0BAHUAX H
B CpeaHeM NPUBOAWIN K mojaydyeHuro HoOeseBckoil nmpeMuu mo
¢puszuke kaxawie 2,9 roga.. “

Haussecker&Chao Physics in Perspective 13 146 (2011)

Bce z[eno 6I>IJIO B MaKCUMAaJIbHOM 3H€pFI/II/I
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Komnanaepsl — “I'epondeckoe” IIpomnoe
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23 CeetumocTts Kosnainaepon

* [/Ilccnegyemble peakymm
> UMeloT Malble cevyeHund POXOEHUA
» NO3TOMY HY>XHO AaTb OonblUe LWaHCOoB

> = cBeTuMocTb konnangepos (L)

= TpebyeTca 6onbLIag MOLHOCTb MY4KOB

» P=feNE
(OrpaHnyeHue Ne1 — bonbLias MOLWHOCTb NMYy4YKOB)

Bnaawmump WWunbues - Konnanaeper - UKKU, Mapt 2013 24



Peak luminosity, 10°° cm 2 s~
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2¢ Pa6otarowme Konnaiigeper
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e HTtak, 4TO nMmeem
LHC  npoOTOH-NpOTOH 4000 (7000) I'=s

YTO ITOCIJIE LHC?

( +20 nem )

= RHIC(CLLUA) npoTtoH-npoTtoH 250 3B
= NICA (yoHa) npotoH...Au  1-5 NeB/HyknoH

= ONEeKTPOH-NO3NTPOHHbIE habpukn 1-10 NeB
» b, C-tau, Phi - yactuubl
= OneKTpoH-UOoHHbIE Konnanaepbl: 15-50 9B

Bnaavmup Wunbues - Konnanaepsr - UKK, Mapt 2013 28




# Tpu Bonpoca /s Pusukos
TToyemy BCe meeT Bec?

TToyemy Tak Mano aHTUBELLEeCTBA
(NoYTU HeT)?

N3 yero u kak obpasosanacs
BceneHHas?

Bnaaumup Wunsues - Konnanaepsr - KA, Mapt 2013 29
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Particle Data Group, LBNL, © 2000. Supported by DOE and NSF
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HyXHbl DHEPrUuU
Brime BAKa ...x107?

...TpY MOAX0Ja U JBA

OrpaHUYCHUS
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8.3T

LHC,
4.5T 93T 3.5T 1276 dipeles
HERA, RHIC,
9m, 75 mm 9 m, 80 mm
416 dipoles 264 dipoles

o —

Tevatron,
6 m, 76 mm
774 dipoles

4.5 K He, NbTi NbTi cable NbTi cable NbTi cable

+warm iron cold iron simple & 2K He
small He-plant Al collar cheap two bores

Bnagumup Wunbues — Konnangepsl — KA, Mapt 2013 32



=:|’%I>ICOKOT6MHe aTvpHass CBepXIIpOBOIUMOCTD

80 r

20Tecna MaruuTt |

Nb3Sn -| 23% ] lmu lngh]

HTS (Bi2212)  17% 20 \[EH“
0

x(mm}
» HE-LHC:
» 33 TeV c.m. p-p, equiv ions

y (mm)

> 2'1034 L.Rossi
> 6-10 B$ ? L Bottura

Bnaanmup Wunbues - Konnanaepsr - UKKA, Mapt 2013 33



=ﬁ‘k}gxog Nol: pa3puBath CII MarHuThbI

= HaBepHoOe cMOXeM YBENMUYUTL none B 2-2.5 pasa
(orpaHnyeHune Ne1 — TexHonorus)
= Kak nony4ntb 0osnblyto B 10 pas aHepruto?

Ebeam = 0.3 D r

1GeV] 1| [m]

= YBennuntb pasmep (paaunyc) B 4-5 pas?
= BAK =27 km = 100-120 km??

(OrpaHnyeHve No2 — cTOMMOCTb)

Bnaanmup Wunbues - Konnanaepsr - UKKA, Mapt 2013 34




J€ .
¢ lloaxos No2: CMEHUTH YaCTHUILIL]

* He oenuTtb aHepruio mMexay MHOXecTBa KBAapKOB U MMHOOHOB,
a Bce Bka4yaTb B 1 yactuuy !?

Takune 6eccTpyKTypHble YacTUuLbl — NENTOHbI:

» ONEeKTpoH 1 no3ntpoH  m=0.5 MaB CTabUNbHbI
» MIOOH 1 aHTN-MIOOH m=105 MaB 2.2 MKC
> Tay nenToHbl m=1700 MaB 2.9x10 3¢

» JlentoH c aHepruen 4000 N'aB 6yget B 10 pas boree
9HepreTnyHolM 4Yem BAK'!

= Camoe nNpocToe — ANEKTPOHbI-NO3UTPOHBI
OrpaHun4dyeHue Ne1 — nanyyenue
O ysemie)  F=m a = a=F/m

p__© E’E,' Q— g

6mege | | Gﬂ'fu p G?TE@'E'
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ael exHosiorug Y ckopeHud — BY nuHaK

Cavity Equator Magmetic Field

Cavity Iris -~

CN BY 35MB/m
Nb, 1.3 Ty

- Konnange @™
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8 MexyHapOoIHBIH
JInHenHBIN

Kommanaep
= CTTBY 315 MB/m @ 2K
= TOHHenb ANa KNUCTPOHOB
= 230MeT, 9% 3. e+
- CBeTMMOCTb O 5 T3B

Electrons Detectors Eiectrn n source
Undulator L .

sl /AR
( s M e | P
“d.reeeer. Beam delivery system
1 | | |
Main Linac Damping Rings Main Linac




CLIC module layout

drive beam 100 A, 239 ns
2.38 GeV —= 240 MeV
quadmpole
{ Quadrupole Power-

transferesjzgfcﬁ?: ;“E‘SJ u ].OO MB/ M @ 3OOK
.2 " MowHsbim yck. drvier
= 560MeT, 77% 3pcp.
= 3 T3B, 2-5% beam

main beam 1.2 A, 156 ns
9 GeV->1.5TeV

e trahl
CLIC general layout 9
326 klystrons i 326 klystrons
33 MW, 139 ps circumferences 33 MW, 139 ps
‘ I | I delay loop 73.0 m l I | .
drive beam accelerator CR1146.1 m drive beam accelerator
CR24383m
1km - 1km
delay loop | = < | delay loop

@ decelerator, 24 sectors of 876 m

S A
s A
o) EDS BDS P
45 1 N 275km 275 km e 45
TA=120m e~ main linac, 12 GHz, 100 MV/m, 21.02 km e* main linac TA radius = 120 m

Y a

48.3 km

CR combiner ring

TA  turnaround

DR damping ring

PDR predamping ring

BC bunch compressor
BDS beam delivery system
IP  interaction point

B dump

booster linac, 6.14 GeV

e~ injector,
2.86 GeV




4 Pa3padoTtansl IIpoekThl
ILC
c.m energy, TeV 0.5
c.m. dE/E, rms ~2%
Luminosity , cm=?s™ | 2.103%
Feasibility report 2007
Technical design 2013
Number of elements | 38,000
lI-Tech length, km 36
Wall plug power, MW [ 230
LleHa (0.e. ~BY) 15-20




Comparison of Particle Colliders

To reach higher and higher collision energies, scientists have built and proposed larger and Iarger machines.

Cnepytouwee nokoneHue?

Champa

*n. IHDIAHA

nite City

MISSOURI

KENTUCKY

Bnagmumu



Expansion of the Fermilab
Accelerator Complex



2%  CronkHoBeHHs MIOOHOB

= [lpenmyLlecTBa
» B 210 pas Taxenee aneKkTpoHa
» HO Mpu 9TOM TakKas e ToyedyHas Yactuua

> He TepseT SHepru Ha nanyyeHune! (MoXxHo B
KonbLo... Ecrnn moxellb 3aBEpPHYTb

» HepgocTtaTku
»HeT B npupoae! - Hago nponsBognTb

»bbICTpO pacnagaeTca ->Hano ObICTPO YCKOPATh

»Bce ato genaet MwoHHbIM Konnangep xXoTb U
AelleBne, HO Bce-Taky JOBOSIbHO JOPOrnM...

‘OI’QaHVILIeHVIe No — CTOVIMOCTb! - aHasin3

Bnaawmump WWunbues - Konnanaeper - UKKU, Mapt 2013
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OTKYJIA BEPYTCS
NIEHBI'M na HAVKY
41
OrPAHUYEHMS HA
CTOUMOCTD

OJIJIAW O
Bnaanmup Wunbues - Konnanaepsr - UKKA, Mapt 2013 43



S maaosa, . MacmTa0bl (B rox
= MunpoBsor BBIT ~65,000 B$

» Bcero Ha uccnenosaHma ~1,300 B$
> nnn ~2% BBI1

* Ha doyHOamMeHT.HayKy ~250 B$
» nnn ~18% ot HAP
= Ha domnamnky yactuu ~3 B$

» ~1.2% Bcen oyHO. HaYyKn
He mak nnoxo ons ~10,000 yyeHbix (?)

Bnaawmump WWunbues - Konnanaeper - UKKU, Mapt 2013
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2 ‘boabioii” YcKopuTeJb

= [laxke B camom Biaronosily4yHom
cLueHapuu
» MexXayHapoaHbIU NPOEKT
> Ha 10 net 10 mapn $

»30% Bcex pecypcoB (1B$/ron)

" [1py 3TOM OCHOBHblE 0aKTOpPbI LIEHbI
» [1nnHa ToHHens
» CTOMMOCTb YCKOPUTENS
» [loTpebnsiemas MOLLHOCTb

Bnaanmup Wunbues - Konnanaepsr - UKKA, Mapt 2013 45



e Kaxk utor - “Xemaemoe

" “TlepenoBasg dPnsunka”
“ Physics « log(Energy)
“ 100-1000 TaB =(10-100) x BAK
“* YyTOObLI paboTano (cBETUMOCTL)
" ...HO "B Npepgenax AOCTYMNMHOro™:
» <10 mnpa $
*» <10 Km
* <10 MBT nyuka, ~100BT nonHown

4

®

L/

&

)

L/

)

0

Bnaawmump WWunbues - Konnanaeper - UKKU, Mapt 2013
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= VLHC or “pipetron”

nother “

Too Big of a Machine”

VLHC S0UTH ALIGNMENT
ALTERNATE 87

WISCONEIN
HLLINEIS
—fin eV A T
SYMBOLA  DESCRIPTION - ér— LE_EFT‘ -
A STAGE 9 AND STAGE 2 CRYDG=NIG S|TE g
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M
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/
(Q\| s
/\ / Mo
L} L
TEn
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4 |
\Erv
lI
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™M \ew &
N 5 'E' Caok Counly
é DuFage Counl,
\.:—N L E
= .
~oEnS CHICAGO
T

S50 ALIGNMENT

FOR REFERENCE ONLY L
PP - feRMI T~ | Sl
/ - NAT|ONAL
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P LABORATORY
s B
4 Kane County DuPage County
P 4 - Kendall County WAl Coundy
/
—
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! Y
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2 Kosnanepel: Kateropuu lleH
<0.3B% NICA, ENC

0.3-1B$  Super-B factories, eRHIC,
Tau-Charm factory, ELIC

1-3 B$ Higgs factory-ring, HL-LHC
3-10 B$ LHeC, Muon Collider,
Higgs factory-LC; HE-LHC




T
L.

[ lonCcku HOBBIX

IPUHIUIIOB YCKOPCHHUS
- C LICJIBIO
MOATOTOBUTHCS K IpE
“nocie bAKa”
+20 aem

Bnaaumup Wuney Aepsl - KU, Mapt 2013
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ae Bouansl B 111a3me

Idea- Tajima & Dawson, Phys. Rev. Lett. (1979) Plasma wave: electron | aser/beam pulse ~ A lC
(b) density perturbation

~
7

30

BapuaHnt #1: Bapuanr #2:
Short intense e-/e+/p bunch Short intense laser pulse
10*%cm, 100 GV/m, A,~30pm 10'7em-3, 30 GV/m, A,~100pm



€ -
e JIa3eBHO-mIa3MeHHbm e+e-
Jlunennnin Konnanaep

Leemans & Esarey, Physics Today (March 2009)

Injector
Plasma Channel

Bnaanmup Wunbues - Konnanaepsr - UKKA, Mapt 2013 52



2 llepBhbie PE3VIAbLTATHI
B b ¢

) || Gas inlets
- <

Focu sing lens

pulse in

)
Laser r .
S~
&

Ml-

< Sinep,  Sapphire

\\‘ block

S,

Thermal pressure

I /eV/SR

. x10°
<2 .2 AcHbl cepbe3Hble NPob1eMbl:
] 15 > CKOPOCTb CBéeTa B nia3mMe <C

i‘ » HaAo MHOro CTyneHewn yCKOpeHus
o a0 w ol > CTOMMOCTB nasepa sanpegenbHas
= Achieved ~30 GV/m (Berkeley) > YCKOopeHue e+ npobrieMaTtu4Ho

» 16eVover 3 cm with 40 TW laser » e- unu e+ HenpMemMnemo MHOro

» 2 J laser » 0.03 J beam (n=1.5%) nsny4arT npu E>1-3 TaB

10

[mirad]

-10

100 200 300 400 500 600
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# Ceetumocts Komnanaepor CB9

* /Ilccnegyemeblie peakumm

» [0 CcUX Nop ceyeHuns anemMmeHTapHbix QED
npoueccoB naganu Kkak ~ 1/ EN2

» COOTBETCTBEHHO cTapalimCb yBeJIM4HNTb CBETUMOCTD

* Ho 3TO HEe MOXET NpoaosnKaTbCAa 13-3a
bonbLIon TpedbyemMon MOLLIHOCTU MYy4YKOB

> P=feNE

Bnaanmup Wunbues - Konnanaepsr - UKKA, Mapt 2013 54



— WAY To QO
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BaEI/IaHT #3: Hna3Ma KEI/ICT&JIJIOB

E, = 2 10012 Jan10%em ]
102 cm= = 10 TV/m, A~ 1A
T980 experiment at Tevatron @

o o o o o ¢ b
' ‘hanneling Angle (rms . o .
22+—4 prad i
‘ d

5000

e Strong inter-planar electric
fields ~10V/A=1GV/cm

» Very stable, can be used for % 3000

4000

Rate [Hz]

> deflection/bending (works) §
: © 2000 B X R A A
» focusing (works ) O |
> acceleratlon (If eXCIted) % RO | | VTev:atronr HEP store #4;11
; p-pbar C(;l]isions, 980 GeV/beam |
| O :

22000 -1800 -1600 -1400 -1200 -1000 -800

Bnaaumump Luneues - Kc Crystal Angle [urad]



26B036y:KIeHHe BOJTH PEHTTeHOM
%X

Tajima,Cavenago, Phys. Rev. Lett. 59 (1987), 1440
FIG. 1. Bormann anomalous transmission. When the x rays
are injected at the Bragg angle, the Bormann effect takes
place. Particle beams are injected along the crystal axis.

e MOHbI - MoaxoasaT
¢ Hy>KHbI ApPKne NCTOHYHUKN PEeHTreHa
_ . » No bremstrahlung, no nucl.

» now available from SASE FELs like LCLS

. * p+rad length 10"9 cm

Bnaaumup Wunsues - Konnanaepsr - KA, Mapt 2013 57



-.“.- JIMHEWHBIN i+ 1- Kolauaep
AT 2015 X-ray 1 PeV 1000 TeV

““m:f sources .
& gy oo Crystal accelerator N, 1000
| nB ~100

frep ~10°
| ~1030-32

V.Shiltsev, Fermilab-Pub-2012-100 (2012)

Crystal

funnel = ° ’

' 58




T

S CpaBHeHue 3 BapuaHTOB
p p _
( \)

Dielectric Plasma Crystal
based based channeling
Accelerating media micro- lonized solid
structures plasma crystals
Energy source: option 1| optical laser| e bunch
. ] . X-ray laser
option 2| e bunch | optical laser
Preferred particles any stable e, u ut, pt
IMax accelerating 1-3 GV/m 30-100 0.1-10 TV/m
gradient GV/m
le.m, energy reach in 10 3-10 TeV 3-50 TeV || 103-10° TeV|
km
# stages/10 km: option 1| 10°-106° ~100
option 2| 10%-10° 103-10*  |( s )
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2 3aKJII0UYeHHe

* MeTOa BCTpEYHBIX ITY4YKOB (KOa4avigepbl) IpeKpacHO
3apeKoMeHa0BaAa ce0s 3a 50 aeT — 29 MamIuH ITOCTPOEHO,
MHOTIO OTKPBITUN CAeAaHO, AOCTUTHYTHI dDHeprunu ~10 ToB

(10 000 I'=2B)

* JIpuMmepHoO ¢ cepeannsnl 90-X TO40B IIPOrpecc 3aMeAANACS
13-3a BCe 00AbIIIero pasMepa, CA0KHOCTH VI CTOMMOCTA
Koaaavigepos. Passutne @DY caeayromue ~20 aet Oyaet
onpeaeastbes: OoTKpbuITvsiMy Ha BAK (LHC) i
ccaeA0BaHUSIMM Ha “MaabIx” Koaaamaepax.

* Ecam 3arastnyTs 3a 20-aeTHMII TOPM3OHT, TO HaAO
BINICATbCs B orpanmydenns::  <l0mapa$, <10 km, <10MBT.

= Jaxxe Ipu 9TUX YCAOBUSIX €CTh TeOpeTnuecKue
BO3MOXHOCTHU aocTtnub 100-1000 T>B

> Yckopenmne B kpucraaaax ~0.1-10 TB/m; mioonsl; HeGOabHIast CBeTUMOCTD
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Mdas3rl BeHeprl
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='_|':='Ipoxo>|<,qu|/|ﬂ BeHepbl no gucky ConHua:

1761: 6 noHA npumMepHo & 4acoB
1769: 3-4 nioHs Transit of Venus on 5-6 June

1874: 8-9 pekabps
1882: 6 pekabpsn

2004: 8 noHSA
2012: 5-6 uoHA

2117: 11 pekadps
2125 : 8 pekabps




T
L.

Moyemy Tak peako? HaknoH opouUThI

€= . : g m
. ye P '70 W

jzfgjgnd g

HaknoH opOuTtbl K aknuntuke 3.4°
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="..“::OHpez[eHeHHe AcTpoHOMHUYECKOH EarHuIIbI

* [lo meToay [anneqa

P Chord seen
rom B

Chord seen from A

0 2011, Westal
» TpaH3uT BeHepbl 1761 - 6onee 170 acTpOHOMOB B
bonee yem 100 mectax 3emMnun - KOOPAUHUPOBAHHO
= [losTOopunu B 1769 r (bonee 130 HabntogaTenen)

* Hawnn 150+-15 MnH Km

= Okono 10 yenosek Habnoganu atmocdepy BeHepbl
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IlpesomiieHue JJy4yen — moJay4aercs
apka ‘BeHYMK BOKpPYI BeHepbl
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MNMyneipb - unnoctpauum M. B.
JlomoHOCOBa K pyKkonucu

q-\‘
.o B «fiBneHue BeHepbl Ha ConHue,
_ ,,.r_._é HaonoageHHoe B CaHKT-

; ']I'f\' netepbyprckon Umnepatopckomn
2 //j Axkapemun Hayk Mawns 26 gHs
et 1761 ropa»

L,
;
N/~
n/ (Fig.
ﬂfl-;(/. a8
L
L =

Foto above : HINODE satellite

) JAXA/NASA Mission 2012 8




T
Mor ju JIoOMOHOCOB B NIPMHIIMIIE HADJIIO-

1aTh apKy oT arMochepnsl Benepb1?
* HeT! — Prof. Jay Pasachoff & Dr. William Sheehan

»>“nnoxon Teneckon” T
> “HEBHATHOE onncaHune” -
> “pPennrmo3Hoe MblLLITEHU

> “Zeitgeist®

»"“CKopee BCero — ontnyecknm ooman”

Jay M. Pasachoff William Sheehan
Hopkins Observatory, Williams College, Williamstown, Mass. 01267, USA. 2105 SE 6th Avenue, Willmar. Minnesota 56201, USA.

Journal of Astronomical History and Heritage, 15(1), 3-14 (2012).

LOMONOSOV, THE DISCOVERY OF VENUS'S ATMOSPHERE,

=
’)/ 5
R ” e
e |

AND EIGHTEENTH CENTURY TRANSITS OF VENUS
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Mor nu JlomoHocoe B npuHUUne HabnroaaTtb
apKy OT atmocgepbr BeHepbr? -
HeT! — Prof. Jay Pasachoff & Dr. William Sheehan (2012)

Kak moxka3arhb 4T0 MOI?

= [loarotoBUTLCA K NPOXOXxaeHunto BeHepbl Mo AUCKY
CornHua 5 nioHa 2012 (ceoeobpasHoe “3aTmeHne ConHua
nnaHeTon”)

» Teneckon “kak y JlomoHocoBa”
»OunbTp “Kak y JllomoHocoBa”

»MeToa HabntogeHusa “kak y JlomoHocoBa”
= |/ xxenartenbHO B HECKONbKUX MecTax

» T.K. loroga Henpeackasyema
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PEKOHCTPYKIMHA OTKPbLITUS

aTMoc(epnl BeHephl

MuxanjgomMm JIoOMOHOCOBBLIM

BO BpeMs TpaH3uTa Benepsnl B 2012 r B
Poccun, Kanage u C1LIA

Bnaaumup

unbues (MnnuHomc)

AnekcaHap KykapuH (KanugpopHus)
FOpuu TletpyHuH (Konopopno)
Uropb HectepeHko (Hosocmbupck, HI'Y)
- Randall Rosenfeld (Canada, RASC)



2= “Besukosiennnas Isarepka”

for Lomonosov’s discovery reconstruction - TOV2012

KOpun MNMeTpyHnH AnekcaHap KykapuH Uropb HectepeHko Randall Rosenfeld
COLORADO CALIFORNIA NOVOSIBIRSK CANADA

. Bnagnmup lnnbueB — ILLINOIS

‘:i Bnaaymump WWunbues - Konnanaeper - UKKU, Mapt 2013 72



ca 1820

Dollond

End 18t ¢ Dollond

nd half 18th ¢

Dollond
ca 1800

Hawwu CtapuHHble TenecKonbl
“0 ABYX cTeKnax”
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e ‘Becbma Herycro KonyeHoe

CTeKNo"

—— Lightly smoked glass
—— Baader M3.8 ND solar filter
—— Baader M5.0 ND solar filter

i ¥ LV VY.

o A
8 - Fa
2
= 1E-4 ( -
I
= .
T
H
[ DY) — . T

600 700 800 900
Wavelength (nm)

300 400 500

Bnaaumup luneues - Konna




aF “[laBaTb OTAOXHOBEHME rna3y”
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3¢ Pesynbrarthl 5 uioHa 2012

» (MNnoxas noroga — HoBocubupck u Konopazgo)
ycnex

B KanudopHumn

p iL ; %
i } i . W, & hs ’ - . Ll i < \
. A0 \ g .: Vit v s g 1 ey -+
A & ’ . A ¢ M, | b U LR T | R t . _' I ‘-} "","'
39 . :
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Pe3ynbTaTbl S UIOHA

B UnnuHounce - ycnex

N B KaHage - ycnex
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# [1o nopore paszobpanucb B 4eM reHum

JlomoHoOCcoOBAa:

= Jlyywumn g
Teneckon € o o
=~
[lonnoHpa 83
c O
= [lovyemy cha
HY>X€eH
npeaenbHo
CJ'Ia6bIl7I Cnaoslii puabTp

ye response
Eye response
—

OUNbLTP U KaK s
BCe
paboTaeT

1
» “BeseT TOMY L. , . - :
| 1arc 1Sun ! iarc ‘|Sun
. .. .. v .. >
KTO background background

Log (Brightness) Log (Brightness)
b}
NMNOHUMMAaeT
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2= JloMoHOCOB 0ObLJ npas!

C Yyem U nosapaengem

T OF Ym.w 17£] > D--.
g‘i’wl,'l% 1 oo ) Don't War

APlagye of Flied, ﬂack’k? Bofron 1o

MRA




bt

BACK-UP SLIDES

(axpomar)
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3AUYEM MBI BCE
3TO JAEJAEM



2e 3A4Y,

«O20poos omeuecmeo
Oe30nacHocmovlo om
Henpusmens,
HAX00UmMb C1A8)Y
20cyoapcmae) yepes
UCKYCCMBA U HAYKU... »
Ilemp |




2 _OTtkyna ece ...eCTb NOWNO...




2= Makc [Inank: ®usuka u bor

"...Penurua u ectectso3HaHUe
HyXAaaroTcs B Bepe B bora. TTpu
3TOM Ana penurum bor ctouT B
Hayasie BCSAKOro pasmbIliieHus, a
ANQ eCTeCTBO3HAHUS — B KOHLe.
[1na ogHUX OH O3HauyaeT
(PYHAGMEHT, a ANa ApYrux —
BepLUHY NOCTPOEHUS NHOOLIX

MUPOBO33peHYECKUX NPUHLMNOB..."
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HaXKa 1 Peiaurug

Bnaavmup BoeBOp.CKMD’l '
Fields Medal 2002 - F'mnotesa MunHopa
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“Boapnmue Yucna”

15000 3500 390

Kutan

10000 6000 100

Poccus

- 3000 1100 20

30
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~112Km

Not to Scale

Trred
— 4 UmRads &!E

GlObal Deaw—
Bnaawmump WWunbues - Konnanaeper - UKKU, Mapt 2013

ILC

ILC (International Linear Collider)

1.3 GHz superconducting RF
500 GeV—-1TeV

Focus on 500 GeV machine and
detector/physics studies but
parameter set exists for 1 TeV, as
well as physics studies at other
energies

Detector R&D and detector
concepts (ILC, SiD)

u CLIC

compressed
RF field

| A

A

accelerated
bunches

transfer
waveguide

RF field

drive beam

CLIC (Compact Linear Collider)

12 GHz room temperature copper
RF, powered by intense drive
beam

500 GeV —1.5-3.0 TeV stages

Focus on 3 TeV and parameter set
for 500 GeV, intermediate range
now being considered — both for

accelerator and detectors

Detector and physics studies
carried out for CLIC conditions
and adapted detector concepts

Linac 2

IP.

[ |
=
Injector Complex

3 TeV Stage

Linac 1

20.8%km

3km_+

3km

|-.|l

20.8km

48 2 kmy

| o
<
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I'1IE PASBUBAIOT U
YUAT BCEMY
QTOMY ?



# OO HI'Y - Kadenpa ¥Yckopureseu

Bnaavmwup LLn.



- Kpome Toro

= CunbHble Kagpeaps 8 Poccuum
» [ly6Ha (paboTarolme yckopmutenm)
> M@ (BY)
> M3TU (824, IT)
» CTT6IY (Mat mogenupoeaHue)
> W pan apyrux

= CunbHbIE Kagedpbl 3a pybexom
> Y. Fambypra (DESY, paboTtarowme yckoputenu)
> Y Yukaro (FNAL, paboTarowme yckoputenum)
» Cornell, UCLA, Stony Brook, ODU, UT-Austin

> Pap npyrux

) |
Bimagumup Hnneues — Komnanaepsr — UKU, Mapt 2013




2% ComecTHslii [Tpoekt MOH-RASA

;& L“;‘EEEE,EESE.?E‘E;EEiﬁﬂTH”" N HAYKH ‘ International Center
|C .54 of Advanced Science

O6BbsBNEeHUe 0 NpoBeAeHNUN BCEPOCCUNCKOro
OTKPLITOro KOHKypca Ha nosfiy4yeHue CTUNeHaUM http://icas.su/
MNMpeaungeHta Poccuiickon ®enepaumm ons MHHOﬁDHﬂYHH.Dd)/HGEGﬂH/HZU
oBy4yeHUs 3a pyGexoMm CTYIeHTOB M acnupaHToB

poccuiickux By3oB B 2013/2014 yyeGHoOM roay 70 30 anpens 2013 roxa.

= YteexaeH MuHobpHayku B aexabpe 2010

» Hands-on training at the best Western Labs/Universities to gain
experience needed for modernization of Russia

» 100 students (40 Masters and 60 PhD students)

> 34 "Courses” , each having lectures and research work in the lab
> 8-12 months each, 20k$ per course

» 4 in the US (Argonne National Lab and Fermilab), 30 in Europe

» Ranging from biophotonics and nanotechnology to acceleratorsg;
Brnagumup unsues — Komnaitnepst — UKW, Mapt 2013



""" ICAS CTY/ICHTBI B CDGEMI/IJI366

T“" -

NpuHa TTepTpyLlumHa (MM) 3yqaeT csepxnposoasiiue
BY pesoHaTopbI noa pykosoacteom [p. Hukonas Consaka
(®epmunab, BoInkckHUK 38 HITY)



2% Jletnas CraxupoBka B @epmuiade

exerogHo ¢ 1999

PARTI 2009

lntrmship- in ]"'I'r_l.-':_lrin.uf fAccelerators and RBelated
Technology for International Studies

http://apc.fnal.gov/parti/ Pyk. A.Banumies (O® HI'Y)

= TTporpamma npuHumaet Ao 10 cTyaeHTOB U3 bbIBL
CoseTckoro Corosa Ha 3 neTHUx mecaua (pur3mka,
UHXXeHepus, BEIYUCIUTE IbHbIe MeTOAbI)

= CTyAeHTbI B nporpamme PhD in Accelerator Physics - 3-4
roaa B @epmunabe u 3awmta 8 Poccuum unum CLLA

= TToxoxas nporpamma B LIEPHe (Leeviuapus)



JE
'
BO3MOXHO Nu 3TO?

Hapno npoboeats... Mnu uckatb
Apyrue nyTu...

Komy nrobonbITHO NpoBepuUTh?
(rAe HayunTbCA)
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