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JKCNepumeHTanbHas Nporpamma

0 CkaHupoBaHWe BO BCeM amanasoHe 3Hepruu (1-2.5 MaB) ¢ warom 50+-100 M3B.
TTonapusauus He TpebyeTcs

0 Habop cTatuCTUKM B TOUKAX, rAe nonapusaums Heobxoamma
1.0013B TTopor poxaeHus HyknoHos. TpebyeTcs NpoAosibHAS NonsapusaLms
1.121sB Tlopor poxaeHus A-runepoHos. Tpebyertca nonspusauus
1.553B TTuk J/y. TTonspusaums xenatenbHa Ana usydeHus pacnaga J/y->AA
1.78 B Tlopor poxaeHus T-nentoHos. TpebyeTtca nonapusaums
1.8413B TTuk W(2S). TTonapusaumsa xenatenbHa ANg U3yYeHUs T-NenTOHA
1.89MB TTuk W(3770). TTonapusaums xenatenbHa AN U3yveHUs T-NenToHa
2.10T3B TTopor poxaeHus Ds-me3oHos. TTonapusaumsa xenatesbHa Ang U3yYeHUs T-NenToHa
2.291 3B TTopor poxaeHus Ac-6apuoHos. Tpebyetca nonapusaums

Takum obpazom, nonapusaums HyxHa HU3KOM 3Hepruu, B nuke J/VY v BO BCcem
AUANA30He MO 3Hepruu BbIle NOpora poxAeHUs Tay-NenTOHOB, eCfii OHa He
NPUBOAUT K NAACHUFO CBETUMOCTM.
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OcHosHbIe TpebosaHuUs

OHeprua o1 1.0 po 2.5 3B

CseTumocTb 103° Ha 2 3B

TTpononbHaa nonapusauus 3rexkTpoHos B IP
He Tpebyetca moHOXxpomaTmsaumm
Kanubposka aHepruu metogom OKP

HBa konbua

Crab waist collisions

Cy6-munnumertposas beta-pyHkumsa 8 IP

CoxpaHeHue 3MUTTAHCA NyYKa U BpeMeHU 3aTyXaHUA OT SHepruu
TTonyuyeHue 6onbwmx Tokos (UcnonbsosaHue OC)

5 cnbupckmx smeex

NcTouHUK No3muTpoHOB

NcTOUYHUK NONSpU30BAHHBIX 3N1EKTPOHOB

2.5 I"'3B JluHak

25+50 "'y uHxekuus
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O6bLwaa cxema YCTAGHOBKW

v UHxekumsa 1:2.5 MB 25+50 My
v'"UcTouHUk e+ ~ 2-101/cex
v'"IcTOUHUK nonap-Heix e- ~ 2:10'/cek
v IMUTTAHC nyyKa £,<10 Hm-pan,

v/ JHepretuyeckuit pasbpoc < 0.1%

e- main ring detector

e+e- linac e+ main ring

e- injector

p

e+ damping \r'ing

e+ injector
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NHxekTop

Accelerating structure: TW, constant impedance (geometry), length is 3 m, quasi-constant
electric field distribution, energy gain is 22 MeV/m, beam energy per structure is 66 MeV

Klystron: peak power is 50 MW, repetition rate is 50 Hz, pulse length is up to 5 ps

RF module: 1 klystron, 2 accelerating strictures, electric field amplitude is 27 MV/m, gap
between structures is 1 m

RF photogun: beam charge is 1 nC, laser length is 266 nm, laser energy is up o 3 mJ, laser
pulse length is not more 10 ps, metallic cathode, beam energy is at least 5 MeV, beam
energy spread for fotal charge is not more 0.5%, rms beam length is about 1 mm (3 ps)

Thermionic gun: pulse length is up to 10 ns, peak current is about 8 A
1.5 GeV Transport channel

e+ 1 GeV Linac
AS - 16

e- 1.5 GeV Linac

AS - 24 Klystrons - 8
Klystrons - 12 .
Longth - 96 m Compressor  Length-72m

e- Photogun 1 nC, 3 ps

AE/E ~ 0.5% (total charge) ¥ e+ 1.5 GeV Damping Ring

e+ 1.5 GeV Linac

Polarized e- Gun AS - 24
. . Klystrons - 12
Thermionic
gun Length - 96 m
e- 1 GeV + 1.5 Gev Linacs Total number of accelerating structures: 104
AS - 16 + 24 Klystron number: 52
Klystron - 8 + 12 Total length of the linacs ~ 440 m

Length-72m+ 96 m



200 MaB yckopsarowmiu moaynb

TW disk loaded accelerating
structure

RF MODULE n [—ermo gun
= o
MODULATOR |A| — Drivers

Prototype of the klystron - - i
R

Cathode assembly Vacuum waveguide
2 window
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NCcTOYHUK NONSpU3OBAHHBLIX 351eKTPOHOB

Polarized elec’rron source produced by BINP for AmPS

Preparation
Beam polarization.......... 90% Set_‘_lp g SEm BMIO .
Cathode voltage............. 100 kV e § | e oo
Photocathode type......... AIINGaAS/AlGaAS SL == photocathode _i";_':‘:]‘l“z
Laser type.......cccccuvuunee. Ti-Sapphire gun. i EB102
Light wavelength............. 700-850 nm F lpf“’i;,.;f\_ﬂ
Laser energy in a pulse..10 mkJ TS N
Pulse duration................... 2 ns s A cios
Repeftition rate................. 50 Hz Z-manipulator o 5109
No. of e- per a pulse.......3-100 Mott =
Normalized emittance....10-:30 mm-mrad Polarimeter ;‘?"sm
w MEA 200keV Gun Chamber 3 CMI02
(R L
S <l N - Post J o0
V SM , PES @c L :‘Wﬁﬂi Accelerator i c10z
E - L
o -magnet sii4

c- i
Faraday cup F

Ceramic

200kV

power Photocathode puck
supply ($23mm)

L 1]
200 keV polarized electron gun of Nagoya University, Japan
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3artyxartesibHOoe KOnbLO
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OcHoBHbIe napameTpsl

Energy 1.0 GeV 1.5 GeV 2.0 GeV 2.5 GeV

Circumference 813.1 m

Emittance hor/ver 8 nm/0.04 nm @ 0.5% coupling

Damping time hor/ver/long 50/50/25 ms 30/30/15 ms

Bunch length 21 mm 12 mm 10 mm 10 mm

Energy spread 8.7-104 11-10+4 9.3:104 7.2-10%

Momentum compaction 8.73-10% 8.81-10% 8.82:10% 8.83-10%

Damping wiggler field 50 kGs 50 kGs 35 kGs 10 kGs

Synchrotron tune 0.007 0.012 0.009 0.008

RF frequency 499.95 MHz

Harmonic number 1356

Particles in bunch 7-1010

Number of bunches 406 (10% gap)

Bunch current 4.2 mA

Total beam current 1.7 A

Beam-beam parameter 0.135 0.135 0.121 0.097

Luminosity 0.6:103> 0.9-103> 1.0-103> 1.0-103>
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JKCNEepPUMEHTASIbHLIN NPOMEXYTOK

FF Y Chrom X Chrom Crab  Total
telescope section section Sext telescope
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PUHANBHLIU POKYC

X, cm

Yy, cm




[HsyxaneptypHas nuHsa




OpHoanepTypHLEIU NPOTOTUN

AnepTypa.......1 cm =
FpaameHT.......10 kFc/cm o0 | TM Tf
AnuHa............. 40 cm < 800
——— 1.15 KA'BUTKOB  § &0
npOBOﬂ. ............ NbTi S 400

200
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TTosopoTHas apka
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TexHuYecku NpomexyTok

Siberian RF Separation Injection
snake  cavities section section
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AduHamudeckas aneptypa

Sp9sE
C>§ 0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55

0.5F




DPPEKTHI BCTpeuu

0.5

(0.54}, 0.580) Vi 1.0

10%° ecm2c, £, ~0.12, £,~0.004 @ 2 3B
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DPPEKTHI BCTpeuu

MopnenuposaHue 3ppeKToB BCTpeUU B KBA3U-CUNbHO-CUSTBHOM
NpubnXeHUU — KorepeHTHasa XZ HeyCTOUYUBOCTD
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Ibmwi (mA)

KonnektusHble 3p@eKTbI

MukpoBOHOBAS HEYCTOMYMUBOCTD
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TTonapusauusa
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Cubupckas 3meuka

6.1

s 471
7 KBAAPYNONbHLIX JIUH3 =
FpaaneHT.....2.6 KI'c/cm 21
OnvHa........... 50+65 cm e s seng
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170, 172, 174, 176. 178.
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Butkum.......... 50000 ¥ o
Mposoa....NbTi = =
SHeprus....390 kOx  ~ Distcem

TT.TTumuHoe, Cynep Yapm Tay gabpuka: Konnavgep



Emittance, nm rad

Burrnep-3aryxarens
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dHepreTuyeckum pasbpoc
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BakyymHasa cuctema

|
v" Bbrcokuii sakyym (1 HTopp)
v" Hu3ko-umnepaHcHas kamepa
v’ bonbluas MOWHOCTb U3syYeHus

v" TloaasneHue oTo-31eKTPOHOB

v Tennas BaKyymHas kamepa B

CBepXnpoBOAALUX BUTTIEpax U
coneHouaax

B BakyymHyro cuctemy Super-ct v pptron

3aKNaabIBaeTCa eAUHbIUA NoOAXO0A

BakyymHas kamepa B surrepe

O

St

O

PerynapHas BakyymHas kamepa

BaxkyymHas kamepa B ceKkcTynonax
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MarHuTHas cuctema: AaUnonu

39.43-
Minimal Flux |
2J-160.405929 10.50360- frdi .00 frar
100125
Maximal Flux ’ [ 18] Il f2013249 \ 18] Wl Fooarrs
31.54- 2[0.000016 10.5035 \ [~ Bx [l [0.000000 1 / \\ I~ Bx [l [0000000
N 10.50345 \ v By M 2013249 1.0012: \ ¥ By M Foos77s
iumber
:{20— 10.5 \ [~ Gn [ [o000140 1.00122- / [~ Gn [ [0.000082
23.65- 10.50335 / \ [ Gs 0.000002 (GE [~ Gs F0.000000
Boundary 10 \ ™ A [ fea025864 A [ [so0s377
v

15.76-

7.87-

ge 8 & & & 8
o I ® ®

3 0500 1. 15 20 2500 30 35 40
t
W\ \ v\ \ Line: (0.0000, 0.0000) -> (4.0000, 0. Line: (0.0000, 0.0000) -> (4.0000, 0.0000)
AV \ Close
VYY)D \
003~ — — . D '
-0.03 X . 3 K .

I R N KN o

160 10.5 1150 /7.8 0.6x0.76x0.62

2 18 100 6.0 1300 6.8 8.8 0.6x0.76x1.28 3.0

TT.TTumuHoe, Cynep Yapm Tay gabpuka: Konnavgep



MarHutHas cuctema: KBaapynosnu

I 2 8 KO X e

113 0.7x0.7x0.40 0.32
2 130 30 2.2 120 27 3.2 0.7x0.7x0.50 0.43
3 60 40 2.6 113 48 6.4 0.7x0.7x0.60 0.61
4 87 50 2.6 133 60 8.0 0.7x0.7x0.70 0.76
5 80 65 2.6 133 77 10.2 0.7x0.7x0.85 0.97
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MarHuTHas cuctema: cekctynonu
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Print
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250 50 2,00 Clip
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3 14 40 1.3 108 57 6.2 0.7x0.76x0.53 1.17
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Cuctema nUTaHUSa: aUnonu

CUNOBAA YACTb CUNOBAA YACTb
10B kommyTaLMoHHOE 12-nyMbCHblt BecKoHTaKTHbIA 12-nyneCHbi BeckoTaKTHIt
W 3alluTHoe MoHiKatoLyit TVPUCTOPHbI/A AxTUBHbI faTu MoHinKaloLLyia TUPHCTOpHbIN AKTVBHbIA JaTHK
obopydoBative TpaHcopMaTop BLINPAMUTENb GunbTp To0Ka TpaxchopMaTop BbINPAMUTEND (vnsTp To0Ka
VA VA
A : 3¢ :
~10xB O louT ~380B 5 louT
— 8 [ s
A g‘é — A E‘E —_—
YMNPABNAIOLAA YACTb YMPABIAOWAA YACTb
~220B | ~220B ||

O ) K S R R

1 DPS1 1060 954 1 ppm
2 DPS2 4 4 1140 27 31 1 ppm
3 DPS3 18 1 1300 7 ) 1 ppm
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Cuctema NUTAHUA: KBAAPYNONU

CUNOBAA YACTb

CUNOBAA YACTb

wnll g 17 e = {$ nl ] & AR {» sssss RETREAL: N ks ﬂ 2
QPsl1] QPs2 QPS3
Imm
1 QPS2 1 113 100 ppm
2 QPS2 1 15 113 180 20 100 ppm
3 QPS3 4 2 113 24 3 100 ppm
4 QPS1 2 35 120 930 112 10 ppm
5 QPS1 2 30 120 800 96 10 ppm
6 QPS2 60 1 133 48 6 100 ppm
/7 QPS2 97 1 133 60 8 100 ppm
8 QPS2 84 1 133 77 10 100 ppm
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Cuctema NUTAHUA: CeKCTynonu

BbINPAMUTEb 100B 80kBT CUNIOBAA YACTb
Accumery PUYHbIIA

MOCTOBOM
TpaHcthopmaTop Boinpsimutens JHBEpTOP Gunetp
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YHAPABAOWAA YACTb

S P S 1 ' YNPABAOWAA YACTb
T
T

) K S O R

1 SPS1 4.3 100 ppm
2 SPS1 280 1 108 48 5.2 100 ppm
3 SPS1 14 1 108 57 6.2 100 ppm
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BY-cucrtema

-
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Klystron MagicTee Cavity
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Klystron Circulator o
Power
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E 0.8E {\
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e —————————r————n
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Kanubposka 3Heprum nydka
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3aknkoveHue

v CTpOUTEeNbHbIN NPOEKT roTOoB
v" TlpeanoxeH HOBBIU KOHLENT UHXeKTopa

v" Pa3spaboTaHa CTpyKTypa OCHOBHOrO KOJMbLia Konnamaepa
COOTBETCTBYHOLLAS CMPOEKTUPOBAHHOMY TOHHEsHO

BbrnonHeH l'lpe.EI.BC(PVITeJ'IbeIlZ AU3AUH OCHOBHBIX 3/1eMEeHTOB U CUCTEM

O Heobxoamumo BBINOSAHUTL pacyeThl N0 HeJIMHEUHOU AUHAMUKE
(koppeKLMa XpOMaTU3IMAa YacTOT U XPOMATUIMA KOIPPULIMEHTA CBA3M,
ONTUMMU3ALUSA AUHAMUYECKOM anepTypbI)

O Pacyetbr no notepam yactuy (Tywek, OTUN) u BHYTPUCTYCTKOBOMY
pacceaHuro (IBS)

O Pacdyetsr no owmbramu u Bubpaumam, KoppexkLmm opbuThl

O TpebyeTca co3paHUe KiHOYeBbIX NPOTOTUMOB: (PUHASBHBIW (POKYC,
WUCTOYHUKU 3NeKTPOHOB/ MO3UTPOHORB, NpOU.

0 [HanbHenwas npopaboTtka BY-cuctemsr
*x pptron — npototun Cynep Yapm Tay pabpukum
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