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Purpose

Discussion of all aspects of
photon-based, nuclear science,
applications & related technologies,
i.e. Nuclear Photonics

Important Dates
On-line Registration Opens
May 2,2016

Deadline for Abstract Submission
August 12,2016

Deadline for Early Registration
August 26, 2016

Deadline for Hotel Reservations
September 21,2016

Venue
Monterey Plaza Hotel & Spa
www.montereyplazahotel.com

Nuclear
Photonics

+ Compton gamma-ray sources and related accelerator technologies
+ Ultrahigh intensity lasers and related optical technologies

»  Precision photo-nuclear spectroscopy

+  NRF-based, isotope-specific materials detection, assay and imaging
« Production and photo-excitation of isomers

+ Photo-fission and nuclear transmutation

+ Ultrarelativistic laser-matter interactions and QED effects

+ Production and characterization of rare isotopes

+  Photon-enabled nuclear cosmology

+ Advances in gamma-ray monochromators, optics and detectors

+  Photon-based beams of positrons, neutrons, electrons, protons etc.
« Potential industrial, security, energy and medical applications

Conference Chairs

Dr. Christopher Barty, Lawrence Livermore National Laboratory, USA

Dr. Ryoichi Hajima, National Institutes for Quantum and Radiological Science and Technology, Japan
Prof. Norbert Pietralla, Technische Universitit Darmstadt, Germany

Program Chairs
Prof. Calvin Howell, Triangle Universities Nuclear Laboratory, USA
Prof. Markus Roth, Technische Universitit Darmstadt, Germany
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Laser Compton scattering photon beams
and other gamma-ray sources:

Project for coherent gamma-ray source on basis of femtosecond
laser at ILC MSU

Tokai-Mura, Japan-2014

V.G.Nedorezov!, A.B.Savel'ev?
1- Institute for Nuclear Research RAS, Moscow, Russia
2- Lomonosov Moscow State University

Ilvanov K.A.2, Shulyapov S.A2., Turinge A.A.1, Uryupina D.S2., Volkov R.V. 2
, Rusakov A.V.1, Djilkibaev R.M.1,



Nuclear Photonics:

“This exciting field of study is being enabled by the
development of ultra-bright, tunable gamma-ray sources
based on laser-Compton scattering and by the
establishment of international, laser user facilities with
systems capable of reaching highly-relativistic intensities
and of enabling photo-nuclear interactions”.

“The investment worldwide in technology and facilities of
relevance to nuclear photonics now exceeds several

billion US dollars.”

Dr. Chris Barty, Lawrence Livermore National Laboratory, USA

Dr. Ryoichi Hajima, National Institutes for Quantum and Radiological Science and
Technology, Japan

Prof. Norbert Pietralla, Technische Universitat Darmstadt



Compton back scattering

1963 — F.Arutunyan, V.Tumanyan. JETF 44 (1963) 6, 2100.
R.H.Milburn, Phys.Rev.Lett. 10 (1963) 3, 75

1964 — Moscow (Lebedev FIAN) — first experimental evidence

1976 - Frascati (LADONE - ADONE) — photonuclear physics

1984 - Novosibirsk Budker INP (ROKK — 1,2 — VEPP 3,4) nuclear fission
1988 — Brookhaven BNL (LEGS - NSLS)- meson photoproduction

1995 — Grenoble (GRAAL — ESRF)

1998 — Osaka (LEPS - Spring-8)

2000 — Duke (HIgS - ) low energy nuclear excitations

New history: FEMTOSECIND LASER DRIVEN GAMMA SOURCES
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Femtosecond laser facility at ILC MSU

Reaction chamber

Wave length 800 nm,
Impulse length 50 fc,
Frequency 10 Hz,

Pulse energy 50 mJ,
Focusing diameter 4 um.

Beam intensity on the target 101° W/cm?,
being equivalent to the electron
guasi-temperature of ~1 MaB.



YcTaHOBKU:

YcraHoBka DOHeprus Wutencus | lllupuna Huametp YacTtoTa NoBTOpEHUs
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dusnyeckne 3agaum

Topics

Compton gamma-ray sources and related accelerator technologies
Ultrahigh intensity lasers and related optical technologies
Precision photo-nuclear spectroscopy

NRF-based, isotope-specific materials detection, assay and imaging
Production and photo-excitation of isomers

Photo-fission and nuclear transmutation

Ultrarelativistic laser-matter interactions and QED effects
Production and characterization of rare isotopes

Photon-enabled nuclear cosmology

Advances in gamma-ray monochromators, optics and detectors
Photon-based beams of positrons, neutrons, electrons, protons etc.
Potential industrial, security, energy and medical applications



doTosigepHbIE peakunm BONn3u nopora

[Turmmn-pesoHaHc
[C.M.KamepoxmeB (2014) cemmnHap HANAD MIY]

1.HoBasa (?) pmsuka B obnactu sHeprum
MNAaP:
1.1 UN3ockanapHas npupoga MNAP

1.2 M1,E2 (PQR),M2 ,twist,TopouganbHbie
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Fig. 18. Pygmy dipole strength distribution dB(E 1) /dF obtained for unstable Sn and Sb isotopes [64] with odd-neutron number (upper row)and with even-
neutron number (bottom row). The solid lines show results for '*%-132Sn from the RQRPA calculation with a particular choice of the DD-ME interaction [151].
Source: Reprinted figure with permission from [64].

© 2007, by the American Physical Society.



MarHUTHbIN CNEKTPOMETP AN AETEKTUPOBAHUS INEKTPOHOB U
MO3UTPOHOB B 3KCNEePUMeEHTax Ha (beMTOCeKyHAHOM fna3sepe

Cxema IKCcriepumeHma.

1 - sakyyMHasi kKamepa,

2 — 51a3epHoe u3siy4yeHue,

3 —napabornuyeckoe 3epKario,

4 — mazHUM,

5 — kamepa criekmpomempa,

6 — demekmupyrowas fIuHelKa,

[ — c8UHUOBas 3awjuma om
peHmaeHa ¢ KosriiumMamopom 0Orisi
3J/1EKMPOHO8,

8 — UHOYKUUOHHbIU Oam4ukK moka
3J/1EKMPOHO8,

9 — MUWEHS.
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N3yuyeHne Bbixoaa HEUTPOHOB U3
AeNTepupoBaHHbIX MULLEHEN nNoa AeUCTBUEM
3NeKTPOHHOro nyyka Ha yckopurene "lMaxpa™

B.!. Anekcees, B.A. backos, A.B. Koabuos, A.U. JIbBoB,

JI.LH. MMaBmouenko, B.B. Noasincknii, E.B. Pxanos, (C.C. Cuaopun)

(I'.I'. Cy660Tun, C.A. Panxo, B.A. Cepruenxo, A.B. Cepos, E.N. Manunosckuii,
B.I1. AuTHNOB)

(0.4. Jaabkapos)
A.B. Orunos, A.C. Pyceuxui

Cemunap O®B), 06.12.2013



Yucno agep D B muwenum Ti

1. COIIACHO JIAHHBIM, HPHBEIEHHBIM B ¢TaThe |3|, IPHIOTOB/IsIeMbIe 3/JIeKTPOITHYeCKHM
\MeTO10M THTaHOBO-1eiiTepuesble MutiieHn T1/TiO,:Dy pasyepom S = 3x 1 eM? npeJicTaB/Isi-
Jm co6oii THTaHoBY 10 Gosabry TosnHoi Lty = 300 MKM (Kak BapHaHT 50 MKM ) 11 OKHCHBIII
ci0it TiOs TosmMHOI 0K010 Lyio, = 0.1 MKM. DJeKTPOHTHIeCKOe HACBIIEeHHe JlefiTepre
HPHBOILIO K YBEIIMUYEHIIO Beca MUIleHn Ha my = 0.25 mr.

DU JaHHbIe T03BOISIOT ONeHHTh HOBEPXHOCTHYIO ILIOTHOCTD s/1ep Jlefirepist (Ha 1 en?)
B J1efiTepHpoOBaHHOIT THTAHOBOIT MUNICHH KaK

mn 0.25-107%

“7\? = = —
D= MpS 334-1021x3

2.5-10" em~2, (10)

re Mp &~ 2M = 2 x 1.67 - 1072 r 310 Macca aToma (sijipa) jeiirepus. |AsibrepHaTHBHO!
Np = mpNa/(ApS), rie Ap =~ 2.01 r/mMo/ib — aTOMHBLi Bec aToMa JeiiTepud, a Ny =
6.022 - 102 Moap~! - uneio Apora/ipo (MHEI0 aTOMOB/ MOJIeKY/T B 1 Mot BenLe(-'rBaH.



II1. I'py6as ouenka BeIxozoB np nap. 12.07.2013

[IpeneGperas MoKa HONVIONIEHHEM BbLIETAIONINX YacTHIl, KOJIYECTBO BbLIETAIONIIX 1101
yriom 90° np map MOZKHO OLEHHTh Kak

JAQ

;\:n p= N AT‘\, "VD 3

0. (16)
ITpu cpejiHen 271eKTpoHHOM ToKe I, = e N, = 10 MKA (N, = 6.25-10' cex™!), omicanHoii Bbl-
1e JieiiTepipoBaHHOI THTAHOBOI MIIIEHH 1 TeJIeCHOM VIVIe DerHcTpaliii Koppe tHpoBaHHbIX
HYKJIOHHBIX Hap A =~ 0.01 (Hampumep, 5 % 5 eM? Ha paccerosinnn 0.5 M)

3 % 0.01

N,, =~ 6.25- 10" x 0.003 x 2.5 - 10" x —
O

% 2.3-1072" = 13 cex™. (17)

Ecmit 5deKTHBHOCTD Heii TPOHHOIO JleTeKTopa Gy 1eT He CJIMIMKOM Hu3Koii (2 10%), a ypo-
BeHb (DOHOB He CJIMIIKOM BBICOKHM, TO TaKoii CHPHAJT BHOJIHE MOZKHO 3aperncTpipoBaTh.
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Compton gamma-ray sources and related accelerator technologies
Ultrahigh intensity lasers and related optical technologies

Precision photo-nuclear spectroscopy

NRF-based, isotope-specific materials detection, assay and imaging
Production and photo-excitation of isomers

Photo-fission and nuclear transmutation

Ultrarelativistic laser-matter interactions and QED effects
Production and characterization of rare isotopes

Photon-enabled nuclear cosmology

Advances in gamma-ray monochromators, optics and detectors
Photon-based beams of positrons, neutrons, electrons, protons etc.
Potential industrial, security, energy and medical applications




