Relativistic Electron Beam Dynamics in Crystals and Related
Electrodynamic Processes
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PETRA IV @ DESY

Overview

« conversion of 3" generation light source PETRA I

Paul-P.-Ewald-Halle

- diffraction limited 4t generation light source PETRA |V -

- project start / " ‘\\\
o expected for 2027 e
o project costs ~ 1.7 bio. EUR \ | NeueHalle " Ada-Yonath-Halle )i
o dark time PETRA lll: 01/2030 3 — \ e

2,3 km Speicherring

o commissioning of PETRA IV: mid 2032 g = e

 budget

o review panel visit under auspices of German Scientific Council
- event took place last week

- feedback received: very positive
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Relativistic Electron Beam Dynamics in Crystals and Related Electrodynamic Processes

Intention

conversion to PETRA IV - new injector chain (smaller emittance / beam size) required

Ll T
o

it
L B
- at present: injector (DESY Il booster synchrotron) used for test beam generation Collimator & Shutter SEL RNy
ipole Magnet e " 1= =
. . L. ConverterpTargeti’j‘r-ﬁ‘) - S
- probably not possible with new injector (heat load on target) P -
¥ Fiver -
e Target DESY Il \\\
. . . . . h 3 X
« discussion with A. Mazzolari (INFN Ferrara) during RREPS 19 Synchrotron
- possibility of crystal channeling based extraction . Py, .C 0002 82197 THE EUROPEAN ®
https:/fdoi.org/10.1140/epjc/s10052-022-10115-4 PHYS'CAL JOURNAL c D“réenc_n;:r
« visit of A. Sytov (INFN Ferrara) 4 months later B e L G

First design of a crystal-based extraction of 6 GeV electrons for
c n a B a the DESY II Booster Synchrotron
. H A. Sytov'?, G. Kube?, L. Bandiera', P. Ci 3, H. Ehrlich 2, V. Guidi'#, V. Haurylavets®, M. Ry il,
® R U S S [ a n a tta C k O n U k r a N e (O 2/ 2 O 2 2) v T - M. S{ll‘:l;ni'-“, M.u StimilzkI;,HM.e ;‘:misari{rz?;ﬂ(humlrfwg, E?&I’Ilﬂenburgl, A. Maz:;;{la've ) omaghon

- joint DFG research project, designed for duration of 2 years, started 01/2024
Pilot Study of a Crystal-based Extraction for 6 GeV Electrons at DESY

- workshop, summarizing the achievements

- DESY offered support for Ukrainian scientists

m=)» follow-up project initiated
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Workshop Program

ACADEMIC DEADLINES LATE. BT THEY

PROBABLY WONT
GET TO THE
ENTRES UNTIL
TRCHHICALLY MOHDAY, BIEWT?
STLL "ON TiME"
N A ﬂhﬁ%mﬁ
BARLY Eﬂt-dé w,:,ELEﬂ% HAIL MARY

OpFifie ¥ iy / /

A tiNE INEVITABLE \

—7 DEADLINE  “WAJE BUT THAT'S ok

EXTENSION kHowse coMEONE 1 THE
EEVIEW COMMITTEE

JORGE CHAM B) 2015

WWW, . PHDCOMICS. COM
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Workshop Program

MON, DECEMBER 8

m—, 6:00PM  Monday Sesslon

4:00 PM

BB A A A A4

Introduction to Workshop & Welcome

Speaker: Gero Kube (DESY (D1

X-ray transition radlation by multl-GeV electrons In a thin target placed In an external magnetic field
(theoretical studles)

Speaker: Sergii Trofymenko (kipT)

Observation of Transitlon and Parametric X-Ray Radlation from a Relatlvistic Electron Beam In a Stack of
Sllicon Crystal Plates

Speaker: Yury Cherepennikov (INFN La orl

Il d Frascat]

h

Accurate account of screening In X-ray istic rad 1.
term energles
Speaker: Miccola Bondarenco (kiPT

ley law and Its extension to Individual

Search for resonant transition radiation from a periodic multilayer target with degraded perlodicity at the
Mainz Microtron MAMI

Speaker: Sergey Strokov (DESY (MDI)

Coherent optical transition radlation from short electron bunches with non-gaussian charge distribution
Speaker: Alexander Potylitsyn iin

General Discusslon

®15m

®15m

®30m

®20m

=
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amorphous targets

B R AR AR AARAAQREADR

Tue, DECEMBER 9

el — 600 FM  Tuesday Session

9:00 AM Introduction to the DFG Project

MIDI) and KIPT)

speaker: Sergll Fomin [mES

Collaboration between DESY and Ukraine
Speaker: Martin Sandnop (0

Advanced Applications of Bent and Straight Crystals for High-Energy Particle Beams

Speaker: Marco Romagnonl (Universiy and INFHN Ferara)

ELBEX Project @ XFEL
Speaker: Marcel Stanltzkl joesv (FTx

Channeling Experiments with Electrons and Positrons at MAMI
Speaker: WemMer LAUN {inst. of Hucl. Fhys. [Univ. Mainz

COFFEE BREAK

Optimal parameters for efficient electron deflection at the DESY Il accelerator using a bent crystal
speaker: Igor Kyryllin (kiFT)

Simulations with Geant4 G4ChannelingFastSimModel and BDSim

Speaker: Alexel SYIDV [University and INFN Fesrara

lonization energy loss of several-GeV electrons and positrons in straight and bent crystals
Speaker: Sergll Trofymenko «IPT)

Calculation of the dechanneling length of electrons in Si crystal using 2D binary collision model
Speaker: Maksym Malovytsia (<IPT)

LUNCH BREAK

Quantum effects near the top of the channeling potential barrier
Speaker: Miccela Bondarenko (1PT)

Beam diagnostics inside a crystal: How to separate coaxial reflections of parametric X-ray radiation and
diffracted X-ray transition radiation in space
Speaker: Alexander Shchagin {DESY and KIPT)

Suppression of relativistic electron bremsstrahlung in a crystal due to multiple scattering on atomic
chains
Speaker: Sergll Fomin o

COFFEE BREAK

m) DFG project core program

@® 30m

® z0m

@® 30m

@® 30m

® 20m
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Workshop Program

WED, DECEMBER 10

ERCUEUUN — 2200 PM Talks

9:00 AM Differential cross section of fast charged particle scattering by periodic atomic planes in the eikonal ® 30m
approximation
Speaker: Viktorlla Omelchembko (k1T

the ©3om
Speaker: Vanan KoCharyan (Instiute of Apphed Problems of Physics [MAS), Yenevan
German-Ukrainian Core of Excellence “Plasma-Spin-Energy” ® z0m
Speaker: Andrly Styervoyedov (Max Flanck Institute of Microstruciure Physics, Halle
Future Lepton Colliders ® 30m

Speaker: Maxim TIToV (CE& Sacls

COFFEE BREAK @® 30m

=

General Discussion (&1n 30m

AR QB AA_R

map further important topics
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Special Session

Tue, DECEMBER 9

SPECIAL SESSION ®2n

=00y T — 950 Pha Dinner (¥ Zn 20m

m)p dedicated to 80" birthday of Alexander Potylitsyn

« collection of photos & stories from A.P. & you

ﬂ
| « compiledinto a slide show

 you will see your names

- ask you to comment and congratulate
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General Announcements

Location and Info

e seminar room

o Seminar Room 505 in bldg. 30
« WLAN

o eduroam and Science-Hotspot

 coffee breaks

o in front of seminar room

e |unch

o in DESY canteen

« workshop dinner

o Tuesday 92.12. @ 19:30

o Tennisclub Vier Jahreszeiten e.V.
Windmuhlenweg 55

Laboratory building 1 01-0te (65)

Company medical officer, 01a (B3)

Social counselling
Seminar rooms 3-5 01b  (B3)
Library 01d (B3)
Laboratory buiding 23, Theory 023 (53)
Computer contre, UCD 020  (B3)
Radiation Protection Departement 03 03 (04)

Storage buiding 03b  (04)
Auditorium (DESY), entrance bidg.6 05  (84)
Administration buliding 06  (B4)

Post, Guest services 06 (B4)
Administration bullding 07 (54)
Guesthouse 8 07a (A4)

Canteen, cafetoria, Cash machine 09,09 (B4)
Workshop 10 (B4)

Purchasing department 11 (C4)

Central warehouse 11a  (C4)

Works council 11a  (C4)

Gate lodge NotkestraBe (main gate) 12 ((5)
Gate lodge Luruper Chausseo (sde gate) 123 (£3)
Gas service 13a+b ((3)

Vacuum bboratory 14 (C4)

CSSB 15 (D3)

MKK/ Powerstation 16  (C3)
Heatingplant 17 ()

Site service yard  18,18a (03)
Carpenters'buiiding 19 (03)

Synchrotron buliding 20 (C3)
Power-House DESY 20c  (C3)

Wwx 2 ()

Laboratory of the Universities 22a (3]
of Hamburg and Libeck

REGAE 25 ((3)

LINACH 24 (02)

building 542 25ef (D2)
Detector Assembly Facility (DAF) / 26 (C3)
Experimental hall |

DESY testheamn / Experimental halld 27 (C3)

Testingarea 27a ((2)

Experimental hall 28283 (C2)

FLASH tunned 428 (C1/2)

FLASH experimental hall 28¢  (C1)
Einstein®

Abert
FLASH experimental hodl 28k (C1)
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(c3)
(82)

(A2)
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/1)
(&1}

(c/01)
(01-2)

01)

(A2)
4 mar)
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4 min

14 min

(C4) 41,412 PETRAhalls SO
(84) 42,92a¢ PETRANalsS
(A4) 43,43ab PETRA halls SW

44 PETRA hall W

(A1) 45,450-c PETRA halls NW

46a-¢ PETRANalsN

47c PETRA Il experimental hall
WMax von Lave*
47d PETRA I cooling plant

(02) 48,48e PETRA halls O/ EMBL

(03) 48f PETRA lll experimental hall
JAda Yonath*

(€1) 49,492 Office and laboratory building

s2) 50 HERARIW

2 B2 54 technology

(Cryogenic control room)

82) 55 Magnet measurement hall

(82) 553 M office buikding

40-69 University Hamburg

(€3) 60 Univ. school lab Light & Schools

(D3) 61 Auditorium ( y)

(D3) 62 Institute for experimental physic

(03) Workshop

(02} 67 SALOME

(D/E2) 67-68 Institute for experimental physic:

(E3) 69 Institute for laser physics

(€2) 70 Module test hall CMTB

81) 71 XTLmock-up

(81) 72 AMTF hall

3 1) 80bg Storage buildings

610 HARBOR

700 European XFEL injector entrance
702 European XFEL tunnel entrance
703 European XFEL modulator hall
900 Max Planck Institute (MPSD)

Off-site buidings:

51 HERA hall N/ALPS Il
52 HERA hall O

30 kenvh is ellowed.
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Acknowlegements

« thanks for your participation, wish you a pleasant workshop

« special thank to Natalia Potylitsina-Kube, Serguei Fomin and Artém Novokshonov for
their support in organizing this workshop

Contact
DESY. Deutsches Gero Kube
Elektronen-Synchrotron Machine Diagnostics & Instrumentation (MDI)

gero.kube@desy.de

+49 40 8998 3077
www.desy.de
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