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Abstract: 2. OBTAINNGALOWE  _

Three synchrqtrgn light source of the third generation The optics influences the emitt: ST
have been commissioned (ESRF, ALS and ELETTRA). All number Jx, which is unity for a pure ¢ {:3

machines have reaf:hed their target spemﬁcatlons Avnthout My oo tion- 00 _ . . . 40
problems. Hence it should be possible to run light sources
with a smaller emittance, higher brilliance and emitting
coherent radiation. A first disign of a Diffractic o
Light Source has been performed. It is a 3 GeV s
with a modified multiple bend achromat (MBA)

lattice leading to a normalized emittance of &g = (

The novel feature of this lattice 1s the use of h
defocussing bending magnets with different benc
to keep the radiation integrals low. The circumfer:
m including 12 straight sections with a lenght of
dynamical behaviour should allow to store a be
mA with a lifetime larger 5 hours.
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E =3 GeV
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SX/y=5OO/5 pm
C=400m

| =100 mA
t=95h
A=1nm(1.2 keV)
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I. INTRODUCTION

Machine functions

4.0
1

The most important factor for synchrotron radi
1s the brilliance which i1s mainly determined by
section of the beam and given by the square r
emittance multiplied with the betatron function.
even at zero emittances the phase space of the rad:
an undulator itself is finite due to diffraction e -
corresponding emittance of the light beam is give wli . . . . . . . .
= N4m, with A being the wavelength at the peak fl 00 40 80 120 160 200 240 280 320 360
source 1s called diffraction limited if the emitta Length [m] 2
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JAIpKOCTH MCTOYHMKA

ApKOCTb (B HEKOTOPOM CMEKTPanbHOM

avanasoHe) — Yncno PoToHOB,

N3ryyYaembix B €AUHULY BPEMEHU C
eaVHULbI NIoWaan UCTOYHMKA B eANHNLY
TenecHoro yrna (NnoTHOCTb MNOTOKa
doToHOB B ha30BOM 06beMe NCTOYHMKA):

N N
B(2) B ____ o I
(AxAOy)(AyADy)  ex &y
NoKkoneHue 2 3 4
UCcU
ex (nm) 100 1 0.1
gy (nm) 1 0.01 | 0.01
ox (p1m) 1000 | 100 32
oy (1m) 45 4.5 4.5
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ITokonernsa McrouHnmnkos CU

 MepBOe nokoneHue. He cneuynanmanpoBaHHblEe ycKopuTenu (Konnanaepol
NI CUHXPOTPOHDI). g, ~ 300-500 Hm (B3T111-3, BOTI-4, BEPC, DAPHNE)

* Bropoe nokoneHue. CneunanmampoBaHHble HAKONUTENN, HECIOXHAag
onTUMM3aumsa aMmnTTaHca, usnydeHme ns mardntos n CI1 Burrnepos. g, ~ 20-
100 HMm (Cnbupb-2, CAMD, DELTA, SAGA, ANKA, ...)

* TpeTbe nokoneHune. CneunanmanpoBaHHble HAKONUTENN, AMUTTAHC
ONTUMU3NPOBAH, N3ITy4eHNE N3 oHOYNATOPOB. &, ~ 1-10 HM (ALS, ESRF,
Diamond, Alba, ...)

* quBepTOe NMOKOJ1IeHue. CneumanmsmpOBaHHue; AMUTTAHC CUJTbHO

ONTUMMU3NPOBAH, MHOIO HOBbIX TEXHOMNOIMMYECKNX NPUMOYEK. g4 ~ 500-
100...10 nm (NSLS-II, MAX IV, ESRF-EBD, CKN®, ICCI-4...).



[vidppakiimoHHBIN Opeaesl IMUTTaHCa

3-3a BONTHOBOIO XxapakTepa 1U3nyyYeHus gaxe oauMH U3nyyaroLwmin 3reKTPoH
NMEET KOHEYHbIN 3MUTTaHC.

. _ OndopakyMoOHHbIN 3MUTTAHC NS
= Gl 4) n (4) = AT =& (A) KOrepeHTHOro rayCccoBoro ny4ka

Fitting Gaussian profiles to spatial and angular profiles for undulator radiation at i:

P. Elleaume, in Wigglers, Undulators, and Their Applications, 2003. P
e E B /,//_\\\ = Oy (/1) 0-1/) (/1) = . = & (’1)
Da19Y2 1 A 1
0x(4) = 1.9—— B oy(A) = 2 | OndbpakLUMOHHBIN 3MUTTaHC
) —L .f AN AN U3Ny4YeHUst OAUHOYHOTO
s A 1 [ L\
e ey e T enee] | BNIEKTPOHA U3 OHAYMATOPA.

£-(14°) = 8...16 pm CKND:
[lopu3oHTarnbHbIN 3MuUTTaHC ~50-90 Nm
BepTukanbHbI SMUTTAHC ~5-9 M



JIabopaTopun CU

~50 yeHTpoB CU, B ocHoBHOM, 3anagHasa Espona, CLUA,
AnonHus/KO . Kopes/Kutan

Hannuune ueHTpa (-poB) CUHXPOTPOHHOIO NU3My4YEHUS,
HapaBHe C AAepPHbIMU NCCNeaoBaHMSIMN N KOCMOCOM,
SABNSAETCHA NPU3HAKOM Hay4YHO-TEXHNYECKON Pa3BUTOCTMN.



CH u HoDenneBckas mpemmst

1997

2003

2006

2008

2009

2012

Sir John Walker, structure of Bovine F1 ATP synthase (SRS)
Roderick MacKinnon, structure of the neuronal ion channel
(partly at the NSLS)

Roger Kronberg, for determining how DNA's genetic blueprint
is read and used to direct the process for protein manufacture
(SSRL, ALS)

Osamu Shimomura, Martin Chalfie and Roger Tsien, for
discovery and development of green fluorescent protein
(NSLS)

Venkataraman Ramakrishnan, Thomas Steitz and Ada Yonath,
for study of the structure and function of ribosome (NSLS,
DESY)

Brian Kubilka, revealing and study of protein complex G-
protein-coupled receptor (APS, SSRL)



ITpo0s1eMBI OJTy4YeHMA MaJIOr0 3MUTTaHCA

* MowHble (HENMNHENHbIE) CUMbI, CXXUMatoLWMe Ny4oK, NPUBOOAT K
HeycTon4neocTn Yactuy. ObnacTb yCTOMYMBOIO ABMXKEHUA Ny4vKa Pe3Ko
yMeHbLlaeTcs (6D-anHammnyeckasa aneprypa), YMeHbLIaeTCcs BpeMs
XXU3HU Ny4dKa U 9PPEKTUBHOCTb UHKEKLINMN.

« Yactuubl B Manom obbeme Cryctka CuUibHO B3aUMOLENCTBYIOT
(BHYTPUCTYCTKOBOE pacCeAHME), YTO MPUBOLAUT K YBESNTMYEHMIO SMUTTAHCA
N YMEHbLUEHUIO BPEMEHU XXN3HM.

¢ OJIeKTPOMarHUTHbIE MOJSISA, HaBOAUMbIE MYYKOM BHYTPU BaKyyMHOW
Kamepsbl, NPUBOAAT K KONMNEKTUBHBbIM HEYCTONYNBOCTAM.

* MarHuTbl odeHb CUSIbHbIE, Ha FPaHU TEXHOSTOMMYECKN BO3MOXHbIX.

* BbIcokune TouHOCTU narotosneHna (~20 um) n reogesndeckon BbICTaBKK
(~50 um).

« Burrnepbl U OHAYNATOPbLI CUITBHO BO3MYLLAKOT MYYOK.

Ba)kHO He TONMbKO NONy4YnTb Marnbi AMUTTAHC, HO 1 0DEeCneYnTb AEeCATKN
MHOrga NPOTUBOPEYMBLIX, TPEOOBAHUNA.



HoBocndoupckmn ncrouank CKND

i ————— E =3 GeV
- - lmax = 400 mA
},.f"f \\_\ gx = 90 pm (0 mA, no IDs)
/ | \, &~ 60 pm (400 mA, 3W4.5, 10% coupling)
f g T \ C=476m
/:/,,, ‘\\ 14 NpoMexxyTKoB (4-6 M) AN BUITNEPOB U
\ OHOYNATOPOB
i\ Booster !l 8 kaHanoB u3 marHuTos 1.8 T
?\ \\1 Hz. 0.2-3 GeV ’5 8 kaHanos u3 marHutoB 0.5 T
. |
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/ 5 T T - -
! /
\ /
B / B
L ff', £
~—_____—




HoBocnoOmpckmit icrouank CKUOD

1/8 konbua CKNO®

- XecTkun
PEHTrEeH
(1.8 T)

Msarkmn peHtreH (0.5 T)

Burrnep/
oHAyNnATOp 10



Crartyc

3akoH4YeHa Hay4yHasi npopaboTka YCKOPUTENbHOro KOMMsiekca UCTOYHKMKA
CUN CKN®D. OcHOBHblE XapaKTEPUCTUKN U YEPTbl CTOYHMKA:

« OHeprus nyyka 3 2B

*  WHXeKuMa Ha SHEPIrN IKCNIEPUMEHTA

« HaTypanbHbI ropusoHTanbHbIiM aMmuTTaHc 60-90 nm

* Yucno kaHanos BbiBoga CU: 8 n3 marHMToB (MArkMin PEHTreH), 8 n3
MarHMUTOB (KECTKUN peHTreH), 14 n3 ameek n oHOynATopoB

* [lpoMexyTKM OoNTUMU3NPOBAHbI, U 3MEVKN HE NPUBOLAT K Aerpagaumm
ny4ka

« [OunHamunyeckas aneptypa 4OCTaTouHa KaK Ansl BDEMEHMU XKU3HU, TakK U
0149 nNpocTon N 3PP EKTUBHON NHXKEKLNU

e OueHeHbl OCHOBHbIE CUCTEMBI (MarHuTHas, BY, BakyymHas, MHXeKLMn
N T.40.). TEXHUYECKNX OrpaHNYEeHNn ANga co3gaHnsa KoMrekca He
BbISIBIIEHO

Mbl npucTynaem K TeXHUYEeCKON pase KOHLEeNTyanbHOoro npoeKkTa.
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CpaBHeHMe

E(GeV)| C(m) | & (pm)
MAX IV 3 528 320 New Operating Sweden
Sirius 3 518 240 New Construction Brazil
Soleil 2.75 354 250 Upgrade Concept France
SLS 2.4 288 100 Upgrade Concept Swiss
Elettra 2 259 250 Upgrade Concept Italy
SLRI 3 321 960 New Concept Thailand
Diamond 3 561 132 Upgrade Concept UK
SSRF 3 432 203 Upgrade Concept Shanghai
ALS 2 196 109 Upgrade Concept USA
SKIF 3 476 60-90 New Concept Novosib

https://arxiv.org/ftp/arxiv/papers/1801/1801.02522.pdf (2018)
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CpaBHeHMe

Emittance (nm.rad)
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