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OmHocumernbHoe pacnpedesieHue pacceusarowux Yyacmuy nocse rnpoxoxoeHus 0emoHayuoHHol 80osHbl (t = 1
MKc u t = 3 mKc). Mo ocu X noKkasaH paduyc Yyacmuybl 8 HM.




AHanu3 HeogHOpPOAHOCTEN B OOpa3uax pakeTHoOro Tonnmaea

NOoJQTYy4eHHOrIro npu pa3fminyHbIX yCcnoBusax Kpuctansiin3auumum
CmaHuyusi "PeHmeaeHoecKkasi MUKpockonusi u momozpagus’”, UXKul, U5 D

T, +20°C Te -18°C




CnoUpCKUN LEHTP CUHXPOTPOHHOIO U TeparepuoBOro U3ny4eHus
ABNAETCA NPU3HAHHLIM MUPOBLIM NUAEPOM B oOnacTn pa3padboTku u
U3roTOBJIEHUSA CBEPXMNPOBOAALUX BUITIIEPOB U OHAYNATOPOB -
reHepaTopoB UHTEHCUBHbIX Ny4koB CU
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Magnetic field measurements during 10 Tesla WLS installed on SPrimg-8
Site Acceptance Test
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YpOBEeHb PaboT B 3TOM obnacTtu
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PaboTbl ¢ TeparepuoBbIM U3rTy4YeHUEeM Ha Ga3e rnasepa Ha cCBOOOAHbIX
anekTpoHax B HoBocMbupcke BO MHOrom onpeaenstoT MUPOBOU
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AnuTenbHOCTb UMNYNbCA, NC
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MowmHocTb (0.5 KBT) n oTHOCUTenbHas wupuHa nuHnm (0.3%),
AocTturHyTtble B TI'y Anana3oHe (nepBas ovyepeab), -

peKopAaHble nokKasaTenu.
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Ultrafast high-resolution THz time domain spectrometry
NXKul, Nd

31.05.2012
D,0-HDO: 100 mm, 1 Torr

141.2 pm (2,12 THz)

Spectral resolution: 8x10~
Measuring time: 3 ns
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Vitaly Kubarev, Evgeny Chesnokov, Pavel Koshlyakov. Ultrafast high-resolution THz time domain spectrometry. Thu
C2-4 (17%)

8



Applications of Ultrafast high-resolution THz time domain spectrometry

E(t)cosF(t)

Ultrafast Schottky
diode detectors(15 ps)
Moving mirror and with orthogonal

moving polarizer  /* Gas cell polarization
shifted by M4 Gt -

4
L4
4

E(t)sinF(t)

FEL radiation

L] L]
Fabry-Perot interferometer
(frequency standart,

pulse lengthener)

»Time resolved ultrafast time domain spectroskopy
»High-resolution spectroscopy (Af/f ~ 10-6)
»Ultra-fast spectroscopy of nonrepeatable phenomena

»Spectral “cinema” with a picture frequency up to 22.5 MHz

V.V.Kubarev et al. “Terahert; Free Induction Decay of Molecular Transitions: Direct Observation and Practical Use” BINP, Novosibirsk, Russia TERA-2012



Study of influence of THz radiation
on biological materials  wuwr, nae
Experimental setup:
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Parameters of cell culture irradiation:

Power density, W/cm? 1.4 Wave length 70, 130, 150, and 200 pm

Temperature in cavity Cell culture volume 50




Biological objects for study of influence of
terahertz radiation
» pPUC 18 plasmid DNA
» stress sensitive cell systems using biosensor

» E.coli proteome using the 2D-electrophoresis followed by
identification of proteins with the technique of the MALDI-

TOF mass-spectrometry

» cultures of microorganisms

A comparative bioinformatics analysis was performed for the
regulatory regions of genes promoters

Demidova EV, Goryachkovskaya TN, Malup TK, Bannikova SV, Semenov Al,
Vinokurov NA, Kolchanov NA, Popik VM, Peltek SE. Studying the non-thermal effects of terahertz radiation

on Ecoli/pKatG-GFP biosensor cells. Bioelectromagnetics. 2012. 11




Result Ne1

No effect of THz radiation on the primary structure of DNA !!!
Wavelengths 70, 130, 150, and 200 pm,
the dose up to 1200 J/cm?

Result Ne2
Observed activation of biosensors E.coli/pKatG-gfp, E.coli/pDps-gfp,

E.coli/pCopA-gfp
and no activation E.coli/pEmrR-gfp.

Result Ne3
14 proteins of E.coli cells were identificated which changed their

expression under THz irradiation.

Result Ne4

Object Result of THz irradiation

Escherichia coli Change of protein expression
Weak stimulation culture grows

Chlorella vulgaris Weak stimulation culture grows

Daphnia magna No effect




