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OCHOBHbIE Te3uchl

1.

BKCHepI/IMCHTaHBHO AJOKa3aHO HaAJINYUC MUTOI'CHCTHUYCCKOI'O

M3IIYYCHHS >KHUBBIX OPraHHU3MOB, IPOSBISIONICSCS B IPOIIECCE
aencuus kietok (A .I'ypsuu).

. HeogHokpaTtHO IpeanpuHUMAIIMChH MONBITKA HENOCPEACTBECHHOU

pETUCTpPAAM 3TOTO M3JIy4Ye€HHA. JIMCTAHTHBIE B3aMMOJICHCTBUS,
Kak ObL1O0 gokazaHo A.I'. I'ypBudueM u moarBepxacHo A.b.
bypiakoBbIM, UMEIOT 3JEKTPOMATrHUTHYIO MPUPOAY U JIEkKAT B
nuana3zone Y @- uznydeHus.

Hcxoada w3 npeamnojiaraeMoro  CIeKTPadbHOTO  COCTaBa
MUTOTEHETUUECKOTO U3JIYUYEHUS U PEATbHOM UyBCTBUTEIBHOCTH
COBPEMEHHBIX JCTEKTOPOB M3IIYUYCHMS, PpE3yJbTaThl OBLIN
noiaydyeHel Ha PDY ¢ poTokatoaoM, YyBCTBUTEIBHBIM K Y D-
n3nydeHuro (A.b. bypiako).

. HOJ’IY‘IGHHI)IG SKCIICPUMCHTAJIBbHBLIC HAHHBIC CBHUACTCIILCTBYIOT O

TOM, YTO IIOMHUMO PETHUCTPALMU MHTOICHECTHYCCKOrO H3IyUCHUS
HaOJIF01a710Ch aHOMAJIbHOE M3MEHEHHE IIIYMOBBIX XapaKTEPUCTUK
(dotokaroga OIY.



Bo3moXxHOCTb co3gaHusa npubopa ans
perncTpaumm MUTOreHeTU4eCKOro n3ny4veHus

PaboTbl No perucrpauum MUTOrFEHETUYECKOTO U3NYyYEHUS
nposogunuck B IHCTUTYyTE BModusnkm (r. Hoinc, Nepmanus).
B HacTosiee Bpemsa 3Tu paboTbl NpoAo/mKalTCcs Ha
kadbeape rnapobuonorum 8 MI'Y um. M.B. JlomoHocoBa (r.
Mocksa).

A.l'. TypBndy onpegenun npegeribHoe 3Ha4vYeHUe «KBaHTa
OeNCTBMA»,  KOTOpbIn  obycrnoBnuBaetr  OMOJOTOHHOE
B3anmoaeuncteme. [log «KBaHTOM OencTBus» MOHUMAIOT
MUHUManbHYO SHEpPruio, KoTOpas COOTBETCTBYET
NoporoBomMy Bo30yXaeHun0 DenkoBbIX MOJSIEKY. OTa SHEPrus
paBHa

Wignox = 10°7° ik

JTa IHEPINA BblOoENAETCA U BOCIIPNHUMAETCA B BUOE SHEPTNA
SJ'IeKTpOMaFHI/ITHOI7I BOJIHbI ONTNYECKOIro Anarna3oHa.



OLI,eHKa IHEPInnN CUrHalria MMTOoreHeTn4eCKkoro Nn3Jiy4HeHus

UTo0ObI 3apernctpmpoBaTb N3ny4vyeHne, B NEPBYO ovepeab Hago
onpenenuTb 3HePru perucTpupyemoro dpotoHa ans nsmepaemMou
ONMHBI BOSHbI. QHEPrna ooToHa A0S KHA NPeBbIaTh «KPaCHYHo
rpaHuLy» poTonpmemMHmnKa, ¢ NOMOLLLIO KOTOPOro Npon3BoanTCS
namepeHne. Kpome toro, Heo6xoaAMMO 3HaTb Npeanonaraemyro
NHTEHCUBHOCTb U3ITy4YEeHUs, T.€. YUCNO NPUXoasLLunx ooToHOB B
CeKkyHay.

Onpegenum aHeprmto dotoHa ansa YO amnanasoHa.
W(A=220 mkm ) = 5,62 3B = 8,93 » 10-16 [Ix;
W(A=380 mkm ) = 3,25 aB =5,17 - 10-16 [x.

[Tpegnonaraemas MHTEHCMBHOCTL U3ny4veHnsa 10-100 d/c,

Torga aHeprusi curHana, noctynatowasi Ha Bxog Oy pasHa:

« PC=W(A=220 MkM ) *N® = 8,93 * 10-16 Oxk+200c-1=1,8+ 10-13 BT
« PC=W(A=380 MKkMm ) *N® =5,17 « 10-16 Dk*200c-1=1,03 10-13 Bt



OueHKa OTHOLWEeHUA curHan/wym

Onpegenum yposeHb WymoB PJY. Lymbl ®IY byayT ckragbliBaTbCH
n3 gpobosoro wyma potokaroaa, LymMoB ANHOLHOWU CUCTEMbI U
TENSI0BOro LWyma pe3ncTtopa Harpysku.

2 2
ldp06.@3y = 2e]KmM Af

[ oe e — 3apsd 9neKkTpoHa.,
I[KT — TeMHOBOW TOK dboTOKaTOoAaA.,
M — ko9 PMUNEHT ANHOOHOIO YMHOXEHUA,
Af — nonoca namepsieMbix 4acToT
OkoHYaTenbHO
Pop.m = 1,4+10"2 Br , a Prenn,, = 3,31+10-'® Br
OkoH4yaTenbHo nonyyaem C/W 11, ansa Hawero cnyyasa C/LWU =0,15

CoBpeMeHHble cnocobbl 0O6paboTKkn NO3BONAKT paboTaTb M CO CTOSb
6 cnabbimMu curHanamu.
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Cxema ANIEeKTpn4yecKas. ICTOUYHUKN ANNEKTPONMNTAaHUA HE
NMNOKa3aHbl.



CBOVCTBA ®OTOKATO/IOB o3y
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e CneKkTparbHble XapaKTEPUCTUKN HEKOTOPbIX
COBpPEMEHHbIX POTOKaATOA40B



LLlyMbl dpOoTONPUEMHBLIX YCTPOUCTB Ha ba3se

dIY

YpoBeHb CODCTBEHHbIX LUYMOB pOTONpUEMHMKa Ha base P3IY
onpegensieTcst U3BECTHbIM COOTHOLLIEHNEM

AKTAf
R

iy = \/2ei¢KG2(l + B)Af + i i

5
Kak BnaHo, ypoBeHb COBCTBEHHOrO LWyMa npu 3agaHHOM Toke dpoTokaTtoaa
(BeNnuYMHa HanpsKeHUs NMTaHns) N 4aHHOW TemrnepaType OKpyXatoLlen
cpeabl onpeaensieTcsa TONbKO CXEMOW BKIIOYEHUS ATO COOTBETCTBYET ,
mMaTtepuanom dooTokaToda n Temnepatypon. Tem He MeHee, Habnganochb
(nepen Ha4Yanom geneHns KNeTok) peskoe, NoyTu B 2 pasa no amnnutyge
nageHne ypoBHS LLIyMa Ha Bbixoae npmbopa. 3To COOTBETCTBYET (Npu
NPOYMX paBHbIX YCOBUAX) YMEHbLLUEHUIO TeMMNepaTypbl poTokaToaa Ha 20
— 30 rpaaycos C.

2ei,, G*(1+ B)R,
4k

B pamkax knaccmdeckon MoAdenu Takoe noBeaeHne He XxapakTepHo.

1=, = (m* 1)




PesynbTaTthl 3KCNepuMeHTaribHbIX UCCregoBaHUn
N3nNy4eHnn brnonorndecknx o6 LEKTOB
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1.

OCHOBHbIE PE3YJIbTATbBI N BbIBObI

Ha ocHoBaHuM npoBeAeHHbIX UCCrieAoBaHNN MOXHO caenaTb crieayrowme
BbIBOAbI:
CoBpeMeHHblIE  TEXHUYECKME cpeacTBa MNO3BOMAKT OOCTATOMHO  YBEPEHHO
perncTpupoBaTb He TONLKO caM OakT Hann4Yuss MUTOrEHETUYECKOTO N3NYYEHUS, HO U
onpenenaTe €ro «TOHKYH» CTPYKTYpy. 3OTa CTpyKTypa nposBnsieT cedba B Buae
KOPOTKUX UMMYJIbCOB ONTUYECKOrO N3Nny4YeHus.
AHomMmanbHoe noBegeHne doTokaTtoga B MOMEHTbl BPEMEHW, HENOCPEACTBEHHO
nepen akToM OerieHusi KNeTKn He COOTBETCTBYET MPUBbLIYHOW TEPMOAUHAMUYECKOWN
KapTUHE.
BblaBMHYTO NpeanonoXeHne, YTo HENOCPELCTBEHHO Mepe akTOM AESIEHUS KNeTKU
NPOMCXOAAT MPOLECChl, HE CBA3aHHbIE C U3MTydYeHUneM (POTOHOB, HO 3TU MPOLECCHI
MOIYyT UMETb KBAHTOBO-MEXaHNYECKYIO Npupoay.
[MoooOHble addekTbl Npn HabnwageHUn Hedbnonorndecknx OoOBLEKTOB Ha3blBalOTCHA
MaKpOCKOMMYECKUMU NPOSABIIEHNSIMM KBAHTOBbLIX CBOMCTB BELLECTBa U HabntogatoTcd
OObIMHO NpPM  HU3KUX TemnepaTypax (CBEPXMNPOBOAMMOCTb, CBEPXTEKYYECTD,
OVHAMWKaA KBAHTOBbIX KpucTanmnos). ABTOpbl npegnofiaraldT YTO aHanorndHble
SIBNEHNS B XXMBOW Npupoae MoryT HabnwogaTbCs npu Temnepartypax, XapakTepHbIX
O HOpMarnbHOW XU3HeOEeATENbHOCTU XNBbIX OOBEKTOB (TEMNeEpaTypPHbIM AnanasoH
Xugkom Boapbl).



BJIATOOAPKO SA BHUMAHUE



MACROSCOPIC QUANTUM-MECHANICAL
EFFECTS IN BIOLOGICAL PROCESSES

A.B. Burlacov, Y.S. Kapranov,
G.E. Kufal, S.V. Perminov

Lomonosov Mocow State University
Moscow 2012



Main thesis

1.

It has been experimentally proved the existence of
mitogenetic radiation of living organisms, manifesting itself

in the process of cell division (A.G.Gurwitsch).

. There have been several attempts to close the registration

of the radiation. This interaction, as was proven by
A.G.Gurwitsch and confirmed by A.B. Burlacov have
electromagnetic nature and lie in the range of UV -
radiation.

. On the basis of expected spectral composition mitogenetic

radiation and real sensitivity of modern radiation detectors,
the results were obtained on the photomultiplier with
amplifier that are sensitive to UV - radiation (A.B.
Burlakov).

4. The experimental data suggest that, in addition to the
registration mutoreHeTtmyeckoro radiation was observed
abnormal change of the noise characteristics of the
photocathode's photomultiplier.



The possibility of developing an instrument for the
registration of mitogenetic radiation

Work on registration of mitogenetic mMuToreHeTmnyeckoro
radiation was conducted in the Institute of Biophysics
(Neuss, Germany). At the present time this work is
continuing at the Department of Hydrobiology at the
University. M.V. Lomonosov Moscow state University

(Moscow).

A.G. Gurwitsch defined limit value «quantum of action», which
determines the mitogenetic interaction. Under the «quantum
of action» understand the minimum energy, which
corresponds to the threshold excitation of protein molecules.

This energy is equal to the
WBEHOK = 10-19 Dg

This energy is being released and is perceived in the form of
energy of an electromagnetic wave optical range.



Evaluation of signal energy mitogenetic radiation

To register radiation, first of all, we must determine the energy of
detected photon for the measured length of a wave. The energy of a
photon to exceed the «red border» of a sensor, with the help of
which the measurement is made. In addition, you need to know the
estimated intensity of radiation, or the number of incoming photons
per second.

Defne the energy of a photon to the UV wavelength range.

W(A=220 mkm ) = 5,62 3B =8,93 » 10-16 Dg;
W(A=380 mkm ) = 3,25 aB =5,17 « 10-16 Dg.

The expected intensity of radiation of 10-100 f/s,
Then the energy of the signal arriving at the input of the
Photomultiplier tubes is equal to:

« PC=W(A=220 mkm ) *N® = 8,93 » 10-16 Ix*200c-1=1,8* 10-13 W
« PC=W(A=380 mkm ) *N® =5,17 » 10-16 Dx200c-1=1,03» 10-13 W



Evaluation of signal/noise ratio

Define the level of noise photomultiplier. Noise PMT will be made up of
shot noise photocathode's, noise stage system and the thermal

noise of a resistor load.

2 2
l()p06.(D3y - 2e[KmA4 Af

Where € is the charge of the electron.,
IkT - dark current photocathode's.,
M - factor guHogHoro multiplication,
Af - the measured frequency
Finally
Pap.m = 1,4¢10'2W |, a Prenn,, = 3,31+10-® W
Finally we obtain SNR <1

Modern treatment methods allow you to work with such a weak signal.



Circuits of the measuring photomultiplier
tubes
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Electric circuits. The power supply is not shown.



Spectral properties of photomultiplier tubes
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Noise photodetector devices on the basis of

the PMT

The level of noise pickup device on the basis of the fed is
determined by the known ratio

i = \/2ei¢KG2(l + B)Af + 4];?]{ =i i

2

As can be seen, the level of noise at the set current photocathode's
(the value of supply voltage) and the ambient temperature is
determined only by the scheme of switching, the material of
photocathode's and temperature. Nevertheless, there was (before
the cell division) sharp, almost in 2 times on the amplitude of the
level of noise at the output of the device. This is consistent with (at
other equal conditions) reduce the temperature of the
photocathode's 20 - 30 degrees C.

20, G’ (1+B)R,

4k
In the framework of the classical model of such behavior is not
typical.

L -m’T, = (m* ~1)




Results of experimental studies of emission
of biological objects
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THE MAIN RESULTS AND CONCLUSIONS

On the basis of the conducted research the following conclusions can be made:

1.

Modern technical means allow to sufficiently confident to register not only the fact
of existence of mutoreHeTnyeckoro radiation, but also to determine its «thin»
structure. This structure manifests itself in the form of short pulses of laser
radiation.

The anomalous behavior of photocathode's in moments of time, just before the act
of dividing cells does not correspond to the usual thermodynamic picture.

Forward the assumption, that just prior to the act of cell division processes are not
connected with the radiation of photons, but these processes may have the
guantum-mechanical nature.

Similar effects through the observation of non-biological objects are called
macroscopic manifestations of quantum properties of the substance and are
normally observed at low temperatures (superconductivity, superfluidity, dynamics
of quantum crystals). The authors suggest that the similar phenomena in living
nature can be observed at the temperatures, characteristic for normal vital
functions of the living objects (the temperature range of liquid water).



THE END.
THANK YOU FOR YOUR
ATTENTION
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