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Boula u3zyyena 3aBUCMMOCTb IPaBUTPOIIUYECKON PeakMK KOPHEH Kpecc-canaTa OT aMILIMTYbl IEPEMEHHOIO
MAarHUTHOI'O IOJIS AJsl Pa3jIMuHBIX YacTOT IPU OTCYTCTBUM IOCTOSIHHOrO MarHutHoro nond. Ilokaszano, urto
OHa HMMeEeT IIOpOroBbIH xapakrtep. Ilopor HaxomuTcss mpu 3HAYSHUAX MarHUTHOM mHIykimu 1-2 mMxTo.
3aBUCHMOCTb I'PaBUTPOIIMYECKOM peakMu He 3aBUCHUT OT 4acTOThI U JuId yacToT Illymana oHa Takas ke, Kak
U JUISL APYTUX YacToT.

Knrouesvie cnoga: nepeMeHHOE MarHUTHOE TIOJIE, TOPOT BO3JAEHCTBUS, TPABUTPONHUUECKAs] PEAKIIHs, YACTOTHI
[llymana, 3xpaHupoBaHUeE.

BBEJIEHHE

Jnga mpoBepkw Hameid THUMOTE3bl BIMSHHUA TOCTOSTHHOTO W KOMOWHHPOBAaHHOTO
MAarHUTHOTO TOJII Ha OWOJOTHYECKHE OOBEKTHI, MOAPOOHO H3NOKEHHOI B padote [1],
OBLJIO TPOBENEHO HCCICAOBAHUE BIMSIHHUS TEPEMEHHOTO MAarHUTHOTO IOJIS Pa3IHYHBIX
YacTOT W AaMIUINTyJ Ha OWONOTHYeCKHe OOBEKTHl MpPHU YCIOBHUH JKPAaHHPOBAHUS
MOCTOSIHHOM COCTaBIISIFOIIEH MarHUTHOTO TOJIA.

Kpome Toro, wuccnemnoBanoch BIUSHUE TEPEMEHHOIO MArHUTHOTO TIOJS MPHU
9KpaHUPOBAHUHU MOCTOSHHOM cocTaBisiolel, Ha yactoTax [Ilymana.

MATEPHAJIbBI 1 METO/bI

Kak yxe HaMMm OTMEYanoch HEOJHOKPATHO, HEOOXOAMMO IMOJYYUTh XOPOLIO
BOCIIPOM3BOIMMbIE MarHUTHBIE YciIoBuUs. [1oApoOHO MeTO. MOMyYeHHUs TaKUX YCIOBHI OBbLT
ONHMCaH HaMH B LENOM psze pabor [2-6]. B GombmmMHCTBE 3THUX pabOT HCHOIB30BAH
MHOT'OCJIOIHBIE TIEPMAJUIOCBbIE IKPAHbI, a MOCTOSHHOE WM KOMOMHHPOBAHHOE MAarHUTHOE
HOJIe CO3JaBajli BHYTPH HHUX C IOMONIBIO KOAKCHAJIBHBIX CoOJeHOonmoB. Hecmotps Ha
XOpolllee YMEHBILCHHE TIOCTOSIHHON COCTaBIsolIei MarauTHoro mois 3emi (no 1000pa3s),
OBUIO MOKA3aHO, YTO CO3JaHHE MCKYCCTBEHHOTO MAarHUTHOTO MOJS BHYTPH HEPMaJUIOEBBIX
9KPAHOB HEMHHYEMO BEZIET K YBEIMYCHHIO MarHUTHBIX LIyMOB, CBA3aHHBIX C NPOTEKAaHUEM
TOKa 10 cojieHouaM. CHU3UTh CYILIECTBEHHO YPOBEHb MAarHUTHBIX IIIyMOB BO3MOKHO JIMIIIB,
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HCIIONB3Ys CBEPXIIPOBOISIIMI MATHUTHBIN 3KpaH ¢ TEIUIBIM pabounM o0semMoM (puc.l). B
3TOM 3KpaHe MOXKHO 3aMOPaKMBaTh MarHutHoe mose ot 5 HTn mo 43 i, Ammurtyna
CIIEKTPAIbHOM IUIOTHOCTH MarHMTHOTO IIyMa Takoro SKpaHa NpuBeneHa Ha puc.2. Kak
XOpOILIO BHIHO W3 pHC.2, IJisI CBUHLIOBOTO LIEJIBHOTO CBEPXIPOBOJIIEIO 3KpaHa YAAeTCs
CHW3HTb MAarHHTHBIH myM Ha wacrore 50 I'm go yposms 0.2 HTWI®® u Hwke
(mpubmm3uTensHO B 100pa3 1mo cpaBHEHHIO ¢ EpMaIIOeBbIM 3kpaHoM). Ob6macts 1/f mryma
npu 31oM cmetnaercs 10 0.01I' mo cpaBHenuto ¢ 0.51 a7t mepMasioeBoro sKpaHa.
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Puc.l. 1 — oObeM s KUAKOTO Tenws, 2 — BHEIIHWN TeIHMEBBIM KpuocTar, 3 —
W30JMPYIOMINN KPUOCTAT, 4 — CBEPXIPOBOASAIIMI MATHUTHBIA dKpaH, S5 — TeIvblii padoumii
00beM, 6 —BepxHHMii (piaaHerr, 7 —TpyOKa JUIs 3aJTMBKH JKUIKOTO r'ejins, 8 —TpyOKa /11 3aJTUBKU
JKHIKOTO a30Ta, 9 —a30THBIC SKPAHBI H30IHPYIOMIETO (3) ¥ BHEIITHETO reJIMeBOro KPHOCTATOB.
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Puc.2. 3aBUCUMOCTD CIIEKTPAILHOM IUIOTHOCTA MAarHUTHOTO IIyMa BHYTPH TEILIOTO
o0beMa CBEPXIPOBOSIICTO JKpaHa (MPUMEHSJICS CBHHIIOBBIH AKpaH) OT YaCTOTHI.
M3mepenns nporeacHsl ¢ momomisio CKBUJI — rpaguentomerpa. KpuBast cooTBeTCTBYET
0CTaTOYHOMY MarHUTHOMY M0JIt05 HTJ Mpu ero MaKCUMaTbHOM BBITAIKHUBAHHH.

AmMNnnuTyaa cnekTpanbHOW NNOTHOCTM Wwyma, HTn/My

W3 pUCYHKOB XOpOIIO BHIHO, YTO B CIIEKTPE MPHUCYTCTBYIOT YaCTOTHI KOJE€OAHUsI
smaaus (5.6u 9.5Tn), Tak u mrymanosckue vactoTsl (7.8, 12.5Tm u 23 T'n), a Takke
gacrotel 50, 100u 1507 1.
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JIByXZHEBHbIE TIPOPOCHIME CEMEHAa IOMEIIAIM B OCTATOYHOE 3aMOPOKEHHOE
MarHMTHOE IIOJIe, MEPEeMEHHYI0 COCTABIIIOIIYI0 CO3JAaBAIM C IIOMOIIBIO COJICHOM[A,
MOMEIIEHHOTO BHYTPh CBEPXIPOBOSIIET0 SKkpaHa. CeMeHa MpopaliuBain Tak, YTO KOPHU
OBUTH NIPSAMBIMH, Oe3 n3ru6oB [1-6].

Pacrionaranmy Kopemiku TmapajuienbHO  3eMiie, T.. HEPIEHAUKYISIPHO — CHIIC
rpaBUTALMU U HANpPaBJICHUIO MEPEMEHHOTO MarHUTHOro mnois. Kopemku momemiand BO
BIQXHYIO  TEPMOCTaOMIM3HPOBaHHYIO Kamepy (BmakHocth 100%, wu3MeHeHue
temrepatypsl He 6omee 0,2 3a cyTkn).

PE3YJIbTATBI U OBCY X XJIEHUE

[Mony4yeHHbIe pe3ynbTaThl JJIs IBYX YaCTOT MPECTABICHBI Ha puc. 3 — 7.
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Puc.3. BpeMeHHbIE 3aBUCUMOCTH yIila OTKJIOHEHHS OT TOPU30HTAIBHOW IUIOCKOCTH
IIPH 9acToTe TepeMeHHo coctapirtiomeit f=20 'y I pa3nuYHBIX aMIDIATY IEPEMEHHOTO
MarHUTHOTO MOJIS: KpuBas B — aMImnTyaa nepeMeHHOM COCTaBISIONIeH MarHUTHOTO TOJIS
BAC =0; D _BAC =350uTm;; F _BAC =600uTm; H - BAC =1.35mkTm; J _BAC =2wmkTn; L -
Bac =4MkTa; N -Bac =10MkTn; P -Bac =14MkTn; R -Bac =18.5mkTi.
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Puc.4. 3aBucuMocTr yria OTKJIOHEHUS OT TOPH30HTAILHOW IJIOCKOCTH MPHU YaCTOTE
nepeMeHHoM coctapimstiomein =20 T'p oT aMIUIMTYyAbl MEPEMEHHON COCTaBIISIOIIEH
MAarHUTHOTO TIOJSI.
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Puc.5. BpeMeHHBIC 3aBUCHMOCTH yIila OTKJIOHEHHS OT TOPU30HTAIBHON IUIOCKOCTH
Opyd  4acToTe TMepeMEHHOW cocrapustomieit f=7.8 Ty ams pasmuuHBIX  aMITIATYT
MEpEMEHHOT0 MarHUTHOTO MOJs: KpuBas B — aMIumMTyjna mepeMeHHOM COCTaBJISIONIEH
MarguTHOro 1ot Bac =0; D —Bac =350uT1;; F —Bac =600uTi; H - Baoc =1.35mkTir; J
— Bac =2 MxTn;, L — Bac =4 MxTin; N - Bac =10 MkTn; P -Bac =14 MxTia, R —Bac
=18.5mxT.
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Puc.6. 3aBucuMOCTH yIiia OTKJIOHEHHS OT TOPU30HTAIBHON IUIOCKOCTH HPH YacTOTe
nepeMeHHoOM cocrapisomeit f=7.8 T'm oT aMIIMTYyabl TepeMEHHON COCTaBIISIOIIEH
marHutHoro nons. Kpusas B coorBerctByer Bpemenu 0.5uaca, D -luacy, F — 1.5
gacam, H — 2gacam.
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0.51ac. dhc. " 1fc.

dhc.
Bac =40MkTi, f= 30711

Puc.7. ®otorpaduu kopueit kpecc-canata uepe3 0.5, 1u 1.5 yaca B mepeMeHHOM
MAarHUTHOM II0JI¢ ,IapaJUICITEHOM CHJIC TPABUTALMH IIPY IBYX 3HAYCHUSIX aMILTUTY U YacTOT
MIEPEMEHHOTO MAarHUTHOTO TOJIST: Bac = 8.65Mmk T, f= 6/85I' 1 Bac =40Mk T, f= 30T,

Puc. 8. ®otorpadum kopHell kpecc-camata dYepe3 1 m 2 yaca B OCTaTOYHOM
MarguTHoM nosie Bpc = 5HTn 1 B =0.

[Tony4yeHHbIe pe3yabTaThl MOKHO OOBSCHUTH CIEAYIOMM 00pa3oM. YacTs BpeMeHU
KOpHH TPOBOJAT B MarHUTHOM moJsie Hiwke nopora [7]. Ecnu amminTyna nmepeMeHHOR
COCTaBJISIIOIIEH MAarHUTHOTO I10JI BBILIE HOPOIOBOM, a 4acTOTHI JIOCTATOYHO OOJBLINE,
TaK YTO Ha BpeMs HAOJIONEHHs HMPUXOAUTCS MHOTO NEPUOJOB, TO KapTHHA HE JOJDKHA
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OTJIMYATBCS OT KAPTHHBI BIMSHUS IMOCTOSSHHOTO MAarHUTHOTO TONS. AMIDIHTYIBI TI0
BEJIMYMHE TaKXKe HE JIOJDKHBI 3HAYHUTENFHO OTIMYATHCS OT IMOPOTOBBIX aMIUTUTYA B
MOCTOSSHHOM MAarHUTHOM ToJjie. DTO W HAOMIOJAcTCsA B JKCIEpUMEHTe. buonorndyeckuii
3¢ (hEeKT HOCUT MOPOTOBBIN XapakTep M0 aMIUIUTY/E, U BEIMUMHA mopora mopsaka 2 Mx T
(Takast e, KaK ¥ B TOCTOSTHHOM MarHUTHOM I10J1€). 3/1eCh CIIEYeT OTMETHTH, YTO P PEeKT
Ha yactoTte Illymana 7.8 I'i HuueMm He oTnmyaercs oT 3ddekra Ha APYrUX YacToTax.
OkcnepuMeHT Ha vactotax lllymana mpoBoaunu B 2 BapuaHTax. B mepBoMm BapuaHTe
HU3MEPEeHHS MPOBOAMIUCH JJIS XOPOIIO M3BECTHBIX 3HauYcHH# yactor 7.8, 14, 20, 261
33T Bo Bropom BapuanTe Gronorndeckuii agdekt (rpaBuTpoImuecKas peaxiys) Obla
u3MepeHa Ha vactoTax lllymana, KoTOpble OBUIM H3MEPEHBI HEMOCPEACTBEHHO TMepen
n3MepeHneM Ownonormdeckoro 3ddekra ¢ mnomompio CKBUJ[ — warmeromerpa.
Hacrtpoiika na gacroty Illymana mpon3Boauiach KaKaele Mojdaca BO BpeMs (pukcariu
TPaBUTPONUUECKOM peakiun (¢ momoIbio Goto). OOsuHO n3MeHeHne YacToTsl [1lymana
He npesbimaet 0.3 '/4yac, uto cocrasiser, MeHseT MeHee .4%.

B0 moKa3zaHo, YTO HE3aBUCHMO OT YacTOTHI U €€ coBmaacHus ¢ yactoToi IIlymana
ouonornueckuit apdekt ocracTes Takum xe. ['paBuTponMuecKas peakifys B IePeMEHHOM
MarHUTHOM MoJie ¢ aMmrunTyaoil menee 1.5 — 2mkTn ceymectBenHo ocnabnsercs. [Tpu
amruutynax 4 MxTn ¥ BbIlIE TPABUTPOIMUECKAS PEAKIMS HE OTIIMYACTCSI OT PEaKiud B
3eMHOM MaruHuTHOM tone. (YpoBeHb MaruuTHOro myma 0sut B 10000pa3 MeHbIe, yeM B
3eMHBIX ycnoBusax). [Topor Bo3zelcTBus yBeauuuBaetcs aiist yactot Hike 0.0020 .

3AK/IIOYEHUE

OCHOBHO# BBIBOJI 3aKIIIOYAE€TCA B TOM, YTO B YCJIOBHAX PE3KOTO TMAJCHUS BEINIHHBI
MAarHUTHOTO MOJIS 3eMJIM, MOXHO C YCIEXOM 3aMEHUTh €r0o MEePEeMEHHBIM MAarHUTHBIM
mosieM. DTO TPUBEAET K aJanTalliyd PacTeHWH K HOBBIM YCIOBHSIM. MarHUTHBIA IIyMm
TaK)k€ MOXKET 3aMEHHUTHh TMOCTOSHHOE MarHUTHOE Mojie. DTO OYEHb BaXXHO B IEPHOIHI,
KOT'/Ia MarHUTHOE TI0JIe 3eMITH MEHSIET CBOM 3HaK, mpoxoxas uepes 0.
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Bysgo BHMBYaHHIO 3aJeKHICTh TIPABITPOIYHOI peakiil KOpPEeHIiB Kpec-cajaTy Bil aMIUITyqd 3MiHHOTO
MAar"iTHOTO HOJIS 33 YMOB BIZICYTHOCTI IOCTIHHOTO MarHiTHOTrO moJjs. [loBeneHo, mo BoHa Mae mopir. ITopir
3HAXOJUTHCS TIPH 3HAYCHHI MarHiTHOI iHAyKNil, ske nopiBHIoEe 1-2 MK Tur. ['paBiTponiuna peakiis Hi 3a1€XUTh
Bix yacroru Ta 1uist yactoT IllymaHa BoHa Taka cama, sK i 1JIs HIIUX 4acToT.

Kniouosi cnoea: 3MiHHe MarHiTHe II0JIe, TIOPIT Aii, FpaBINTpomiYHA peakiis, yactotu [llymana, expaHyBaHHS.

EFFECT OF ALTERNATIVE MAGNETIC FIELD ON PLANTS GRAV ITROPIC
REACTION UNDER THE CONDITIONS OF ABSENCE OF STATIC
COMPONENTS OF MAGNETIC FIELD. THE SHUMAN'S FREQUENC IES
ROLE
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To check our hypothesis of the influence of statid combined magnetic fields on
the biological objects the investigation of altéivea magnetic field of different
frequencies and amplitudes on the biological objegis fulfilled under the conditions of
absence of static magnetic field components. Allasneements were treated in
superconductive magnetic shield with warm volumee Thagnetic field from 5 nT up to
43 nT may be frozen in the shield. The magnetisenonay be decreased for the leaden
bulk shield until the level 0.2TMHZz’* at the frequency 50 Hz and less (approximately by
100 times less than in p-metal shield). The regibrd/f noise is displaced to 0.01 Hz
compared with 0.5 Hz in p-metal shield.2-days geated seeds were located in the
remained frozen magnetic field. The alternative gonent was created by means of
solenoid, located in the shield. The seeds wenmigated so that the roots were straight
without curves.The roots were located parallel he Earth and so perpendicular to
gravitation force and alternative magnetic fieldedtion. The roots were located in the
damp (with 100% humidity) chamber with constant gerature (changes were less than
0,2 during a day). The dependences of angles of arests divergence from the
horizontal place on time at wide region of amplasaf alternative magnetic field (from
some nT until 50 uT) and wide diapason of frequesi¢from parts of Hz until 50 Hz)
were studied in details. It was found that the grapic reaction has the threshold at the
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curve of dependence of roots divergence angle qgulitaisle. At amplitudes less than 1.3
UT the gravitropic reaction of cress roots was e&sed essentially. But at the amplitudes
more than 4 uT the gravitropic reaction didn't eiffrom the reaction in static magnetic
field with the same induction. The magnetic fieltl didn't depend whether it was
alternative or static) from some amplitude begaimfioence on the reaction studied. The
influence consisted in the essential increaseafigopic reaction (see fig.)

Fig. Dependence of angle of root divergence
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s from the horizontal place at the frequency of
i~ alternative component of magnetic field f=
Ny 6.85 Hz on the amplitude of the alternative
\Fﬂ component of magnetic field. Curve F

corresponds to time 0.5 hour, B -1 hour, H —
1.5 hours, D — 2 hours.
: The explaining of the effect follows from
1 - two hypotheses: taking in to account of
Buc WT membrane electric field; Ca ions flow by
narrow directed stream.
The roots in the alternative magnetic field
are located the part of time in zero magnetic fiekthd so it leads to decreasing of
gravitropic reaction. In magnetic field that ha® tamplitude more than of definite
magnitude the ion bunch widens and captures maen&is. So the gravitropic reaction
has to accelerate until the definite limit. Theitila determined by ions free length.
At Shuman frequencies the measurements were édfilh two variants. At first variant
the measurements of gravitropic reaction werelledfi at the well known magnitudes of
Shuman’ frequencies 7.8, 14, 20, 2633 Hz. At second variant the biological effect
(gravitropic reaction) was measured at the Shumiaetgiencies that had been measured
just before the biological effect measurements l@ams of SQUID magnetometer. The
tuning for the measured Shuman frequency was ladfievery half an hour during the
gravitropic reaction fixation (by means of photdhe Shuman’s frequency change didn’t
exceed usually 0.3 Hz/hour that was less than #%as shown that independently of the
frequency and its coinciding with the Shuman’s tme biological effect was the same.
The gravitropic reaction at the amplitudes lesatthéd -2 uT was slowed essentially.
From the amplitude 4 uT and more the gravitropecten didn't distinguish from the
gravitropic reaction in the magnetic field of tharth. (The magnetic noise level was by
10000 times less than under the Earth conditidi®.main conclusion was that under the
conditions of the Earth’s magnetic field decreasingay be substituted by the alternative
magnetic field. Magnetic noise might substitute steic magnetic field too.
Keywords: alternative magnetic field, the threshold of actigravitropic reaction,
Shuman'’s frequencies, shielding.

30

20

10

angle of roots divergen

Hocmynuna 6 pedaxyuro 21.08.2013.

34



