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Heaywka CospemeHHbIX YcKkopuTeneu

LiuknoTtpoH 25%
80,000 BOJ‘le
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ﬂquMHbI ana necCuMmsma

Is the field of accelerators dying?
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Tlp epbl CNOXHLIX CUCTEM
5H _ B "3akoH Mopa”

UMCNO TPA3UCTOPOB Ha YUMe
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O6buwasa "CPT Teopema cnoxHocTu"

Fractional Gain per stepsl— (1+F)

after M steps (1+ F)" ~e™ , etc.
Mnu BO BpemeHu

L(after timeT) =L, xexp(T /C)
C (Complexity, CNOXHOCTb) = epems

[roabl] HyXHbIe Ans yBenuyeHus B € pas

Hanp "3akoH Mopa" 2> C=2/In(2)=2.

2
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"CPT Theorem for Accelerators”

CxP=T

C = Complexity (of the machine)

P = Performance (or Challenge)

= In (Key pﬂr'ame'fer', eg Iuminosi’ry)

T = Time to reach P
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TToumepbr U3 Hayku: 2K3onnaHeTbI
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O6écnepnoraHHbIE TaNAKTUKU

Number of Galaxies Surveyed
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Pacwwggosm CTEXKTXEbI benkoe
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PexopaHasa UHTeHcuBHOCTL TTyukoe
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Luminosity (10" cm™s™)
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KOHTE-nva\eE: HaceneHue 3emnu
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CeoaHaa Tabnuua

C, years

Interval

Comment

Fastest computers 1.6 £0.1
Luminosity of colliders 1.6...4:4
Fusion reactors 24+0.2
Transistors per IC 2.720.0b
Galaxies surveyed 3.0:10.1
Light per LED 3.39:4£0.1
Most powerful lasers 3.3+0.5
Protein structures 4210.2
Exoplanets search 4.21+0.3
Energy of accelerators 9:2:40.3
Protons accelerated 7.210.6

1993-2010
1972-2010
1969-1999
1971-2009
1985-1990
1969-2000
1975-2000
1976-2010
1991-2010
1930-1990
1960-2009

see Table 1

Moore’s law

Heitz's law

NASA

http: //www.top500.org/

http: //laserstars.org/
http: //www.pdb.org/

Livingston plot

- Brammwp v Ohemner - Bommas
V. Shiltsev On Performance of Higy

KanaapeNhrticle Colliders

25

Modern Physics Letters A
Vol. 26, No. 11 (2011) 761-772



Boizoa Ans Yckopureneu

MckaTb byayllee B MUKpOpasmepax
(nyukos, yckoputeneu u npou) -
310 npoue (B cmbicne CPT Teopemsr)

TToka 4TO , 3TO He "rnasHoe"
HanpasneHue

6
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Comparison of Particle Colliders

To reach higher and higher collision energies, scientists have built and proposed larger and larger machines.
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TyNUKOBLIW NyThb
LHC & ILC = 0.5B$/km - 15B%

(hardware only 0.2B%$/km)
40,000 km ring=10,000TeV = 20 T$

US GDP 15T$ 15,000 B$/yr
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bonbwwue HYucna
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bonbwwue HYucna
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TTepesepHyTtas TTupamuaa
Hayka

PyHAAMEHTabHas
TTpuknaaHas

Hi-Tech TTpom

CLWA v CCCP Poccus

Hayxa - 3auem?



SAYEM
«Oropoas
oreyecTso
6€30rnacHOCTbFO OT
Herpuaress,
HaxXo4uThb Cr1aBy
rocyA4apcrsy Yepes
UCKYCCTBA U
HayKu...»




Q1kyaa Bce “..ecTb nowno..." (quiz)




®usuka u bor

"...Penurua u ectectso3HaHUe
HyXAaaroTcs B Bepe B bora. TTpu
3TOM Anga penurum bor ctouT B
Hayasie BCAKOro pasmbIlieHus, a
ANa eCTeCTBO3HAHUA — B KOHLe.
[Ina oagHUX OH O3HaA4YaeT
(PYHAAMEHT, a ANa APYrux —
BepLIMHY NOCTpOeHUa NHobbIX

MUPOBO33peHYECKUX NPUHLMNNOB..."
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Hayka u bor

Bnaaumup Boesoacxumﬁ
Fields Medal 2002 - TunoTtesa MunHopa
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Bo3epalaach K Yckopurenam

MckaTb byayllee B MUKpOpasmepax
(nyukoe, yckoputeneu u npou)

Kakue naeu? (napa)

- 3a4€M !
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Csepxmansie TTyukosbie KaHansr (yaepxaHue)

0.5 dB/km

V. Danilov

n Ne w Sowrce Progecs Oak Ridee Narsowad! Labovasry, Saaldeng 8600, Oak Kidge, Tennessee 37530 175A

tved 21 Auguss 2008 published 20 Novesaher NXIN)




Unu, Hanpumep, B Kpuctannax

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

* Very stable, can be used for
» deflection/bending (works)
» focusing (works)
» acceleration (if excited)
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T980 experiment at Tevatron ’
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l'evatron, HEP store #4411
p-pbar collisions, 980 GeV/beam
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Crystal Excitation by X-Rays

>3 > © =

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.
« Need 40keV high peak power x-rays ¢ Muons preferred
» now available from SASE FELs like LCLS » bremstrahlung

e Gradients >1GV/cm « u+rad length 10"9 cm
» total energy~1019 GeV
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Bo3moxHoe peleHue (noaxon)
OTka3 ot nyykos = 1+1 yacTuua

TTonyynTb HAAO TOMBbKO SHEPrUro

Ckaxxem 10,000 TeB+10,000 TeB

ManeHbkun yckoputenb+60sblion
AeTekTop (aTMOCKH Unu nea)
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Bo3MoOXHO nu 3T0?

Hano npoboearts... MUnu uckato
apyrue nyTu...

Komy nrobonbIiTHO nposepuTh?
(rAe HayunTbCA)
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NetHaa Ctaxupoeka 8 epmunabe

exeroaHo ¢ 1999

PARTI 2009

Internship in Physics of Accelerators and Related
Technology for International Studics

Phttp://apc.fnal.gov/parti/

= TTporpamma npuHumaet Ao 10 cTyneHTOB U3 bbIBL
CoseTtckoro Coro3a Ha 3 neTHux mecaua (pusuka,
UHXXeHepus, BBIMUCIUTESIbHbIe MeTOAbL)

= CTyAeHTbI B Nnporpamme PhD in Accelerator Physics - 3-4
roaa B Pepmunabe u 3awmta B Poccuum mnnu CLLA

Biagumup M. [nnsies - Bonbimast 45
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CosmecTHbIU TTpoekTt RASA - MOH

A- A+
International Center MexayHapoaHbli LeHTP NoBbILLEHUA KBanudukawlum

of Advanced Science http ://icas_su/ -

Home Programme ‘Cources‘ News

Experience and knowledge of new Here you can find useful information how to Supported by the Ministry of Education
opportunities. Modern equipment in skilled Contacts: obtain education in world leading and Science of the Russian Federation
handscan not only set an ambitious research laboratories. Acquainted with scientific and
objectives, but also to implement them on educational courses andscience labs. Send
time and on an unprecedented scale. Russian-speaking Academic Science your resume course instructors at the
Association addresses listed on the site Take part in the News
Take the opportunity offered by ICAS - make T |+ +49 3641947842 9 competition for scholarships of the President
of your staff of professionals. please send Ask assistance: of the Russian Federation.
them to training. arkadi chipouline@uni-jena.de e October 2, 2010 established

the International Center of
Advanced Science

= YtBexaeH 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)

> 13 "Courses” , each having lectures and research work in the lab
> 8-12 months each, 20k$ per course

> 2 in the US (Argonne National Lab and Fermilab), 11 in Europe

» Ranging from biophotonics and nanotechnology to accelerators s

Brnagumup JIm. IIuneues - bonbmas Hayka - 3auem?



Centers Abroad Russia
Hay4Hble Poccus
UEeHTPBI ; :

3a pyGexom | :
OB 1 l. YHUBEpCUTETI
Ob 2 e * . | Hay4yHo-
OB 3 k... -al International Center for : uccnegosartenbekue
Advanced Studies ; UeHTPbI
i Manble npeanpuaATUS
: BbICOKOTEXHONOTUYHOrO
| cekTopa
General Experimental Special
Lectureddapmueiv-1Researcheud | ectures

LleHtp ICAS
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Cnacubo 3a BHUMaHue!

Ehe New AJork Times

Wednesday, August 3, 2011 Last Update: 1:50 PM ET
5555555555

Particle Accelerators Full of Spin and Fury, Signifying
Something




