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It is found that changes in the magnetic field and/or radial velocity vertical gradients
significantly change the height in the photosphere, from which a spectral line delivers infor-
mation to the researcher.

Negative gradient of the magnetic field when the field is reduced in the upward direc-
tion, towards smaller values of the optical depth, leads to stretching wing of magnetoactive
lines (and to decrease the derivative dl/d/ along the wing). For some positive gradient magni-
tude dl/d1 reaches a maximum value. At that moment, the effective height of the response of
the profile sections attached to the different residual intensities became equal. With further
increase of the positive gradient the response of the profile sections in the wing is formed at a
higher level than the response of sections placed near the line core. Figuratively this can be
represented as an "attraction” effective level of response of external profile sections to the
photosphere layers, where the magnetic field (or the V os value in the case of the radial ve-
locity gradient) reaches maximum values. Heights of the profile response to changes in the
radial velocity and in the magnetic field coincide with each other, but differ considerably
from the heights of the response to temperature changes.

When integrating along the entire profile the effect decreases but does not disappear.
Examples of the effect: signal of the ratio Bsys0/Bs247 Will significantly vary with changes in
the magnetic field gradient; in some cases the line Fe 1 6302 A reflects field located at a high-
er altitude than the line Fe 1 6301 A.

Ha ocHOBe 4YHMCIIEHHBIX PacyeTOB M3Y4YEHO BIIMSHHME BEJIMYMHBI U 3HAKa
rpaJueHTa MarHUTHOTO TOJISI HAa U3MEHEHHsS IIUPHUHBI MpOQuiIe MarHUTOaK-
TUBHBIX JTUHUN. PacueTsl NpoBOAMINCH JUIsl PA3HBIX CIIEKTPAJIbHBIX JUHUH. [la-
jee B paboTe B LIETSAX JIyUIled HArIsAHOCTU UCTIONb30BaHa HCKYCCTBEHHAs mapa
JIMHUH, 04eHb oXoxkas Ha mapy Fe | A 5250, 5247 A, mapamerps! maps! npuse-
JIEHbI B TaOIHIIE!

Taoauna 1.
JIMHUA JuMHa BOJIHBI, A ELow, €V lg(gf) JLande
1 5000 0.0 -6.50 3.0
2 5000 0.0 -6.50 2.0
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Puc. 1. TIpodunu ocratounoii uatencuBHoctu I/lc u kpyrosoii monspusaiuu V/Ic B 3aBucH-
MOCTH OT 3HaKa M BEJIMYMHBI BEPTUKAIBHOTO TPAJMECHTA HANPSHKCHHOCTH MarHUTHOTO TTOJIS.
Mogens Tern Stellmacher & Wiehr 1975 r [1] (mamee SW75). B neBoit uacTi pucyHKa OTPH-
HaTeNbHBIA TpagueHT (OOBIYHBIN JUTS TEHH CONHEYHBIX IMSATCH), B MPAaBOil YacTH — IOJIOKH-
TENbHBINA IpaareHT. MaruutHoe noje Mensercs ot 3600 u 1200 I'c na yposusx log(ts)= 1 u -
4, uyto coorBercTByeT -5.3 I'c/km o 1200 u 3600 I'c (+5.3 I'c/km), yros y=15°.

Ha puc. 1 nokazans! npoduin s auaun ¢ pakropom Jlange 3 (cM. Taod.
1). CoryiacHO PUCYHKY, IIUpUHA TPOPHUIIS B 00JIACTH OOJIBIIIMX OCTATOYHBIX HH-
TEHCUBHOCTEH paCTET, UTO OTpaxkaeT PocT 3(PpPEeKTUBHOTO 3HAUCHUSI MarHUTHO-
ro noys. [Ipu oTpunarensHOM TpagleHTe 3TO TOBOPUT O CMEIIeHUU 3P PEKTUB-
HOM BBICOTHI OTKJIMKA KpblJIa BHU3, TIPU TOJIOKUTEIHHOM — BBepX. HarmsiiHo 310
MOYKHO TIPEJICTAaBUTh Kak cMmenienue (wm "npursxenne”) 3G hekTuBHOTO ypoB-
HS OTKJIMKA BHEIIHUX yYaCTKOB MPOPWIS K TeM CIOosM (GoTocdepsl, TIe mar-
HUTHOE TI0JI€ TPHHUMAET MaKCUMAaJbHbIC 3HAUYCHUs. AHATN3 QYHKIUH OTKIHKA
(Response Function - RF) mupunbl npoduis Ha U3MEHEHHs HAIpPsHKEHHOCTH
MarHUTHOTO TIOJISl TOJATBEPKAACT 3TO MPEJICTABIICHUE, CM. PUC. 2.

MopenbpHble TUHUM W3 TaOauIbl 1, mogo0HO JuHMSIM MylbTHIuieTa NO 2
He#TpanbHOro UpKoHus (cM. [3]), MO3BOJIAIOT U3MEPUTH HANIPSHKEHHOCTh Mar-
HUTHOTO TOJIsI B MeTO/I0M pa3HOCTH MIMPHH, TO €CTh MyTEeM BBIUMTaHUSA abCo-
JIOTHBIX MIUPHUH MPoUIIeH ¢ MOCIeAYIOINM BhIYUCIeHUEM B 13 hopmysr:

Wiines-Wiinez = 4.67-10°B-(A1°-OLander-42"* GLandez) [CM] (1)
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Puc. 2. ®ynkiuu otkimka (RF) s OTAenbHBIX TOYSK HA MPOQHIC JIUHHUA HA M3MECHCHUE
HaNpsHKEHHOCTH MAarHUTHOTO TOJISI MPH 33/1aHHBIX JIMHEHHBIX rpaaueHTax nois. [Ipu moso-
KHUTEILHOM TpaaueHTe 3(dexTrBHAas BbicoTa OTKIMKA Kpbuta (Wing, Ry = 0.9) oka3siBaeTcs
BbIlIe 3((GEKTUBHOW BBICOTHI TOYEK, PACIOJIOKEHHBIX Omke K neHtpy (core, Ry =0.7) mu-
muy. Mozens Tern SW75. RF cMemenus Touek Ipouist BIOIs OCH IUIMH BOJH B MKA 1mo-
CTPOEHBI METOIOM MPOOHOTO cja0s [2], mupuHa cinos 10 kM, BeTHYHHA BOSMYIIIEHUS MarHUT-
Horo nosst 10 Ie.

[Mpocneaum, kak OyAyT MEHSATHCS HANPSDKEHHOCTH (CM. puc. 3), U3MEPCH-
Hble MeToioM pazHocTH mupuH Wi — W, o npodwisim nuauit u3 tada. 1, pac-
CUMTAHHBIX JuUIs Mojaenn TeHu SW75. V3Mmepenus cienaHbl Ui YpOBHEH ¢ 3a-
JAHHOM OCTaTOYHOM MHTEHCUBHOCTHIO R,. [Ipodwmiu mosydeHs! st AUCKPETHO-
ro Habopa BEJUYMH JIMHEHHOro BepTHKanbHOro rpaguenta dB/dh ot 5.3 mo -5.3
I'c/xm. Ha Boicote h = 135 km, cootBetcTBytomeii 10g(ts) = -1.5 (B momemn SW75
h u log(ts) cBsi3aHbI JIMHEHHO) MOJIe MOIEH Beeraa octaercs paBHbiM 2400 T'c.
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Puc. 3. 3aBUCHMOCTB HANPSHKEHHOCTH MarHUTHOTO TIOJIS,, U3MEPEHHOM METOJIOM Pa3HOCTH
IIMPUH Ha Pa3HbIX YPOBHIX OCTATOYHOI MHTEHCUBHOCTH OT BeJIMYMHbI 1 3Haka dB/dh.

3nas BenmuuHy B u 3aBucumocts B(h) mis kaxkmoro rpaavenTta uist 3a1aH-
HBIX YpOBHEH R| MOXHO mpocieauTh u3MeHeHus 3p(HEKTUBHON BBICOTHI OTKIIM-
ka Ner oT Benmmuuubl U 3Haka dB/dh, cm. puc. 4.
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Puc. 4. 3meHeHune 3 EKTUBHBIX BBICOT ISl U3MEPEHHSI HANIPSKEHHOCTH OIS
¢ uamenenuem dB/dh st pa3HbIX ypoBHE# R| Ha mpoduiie crieKTpabHON JTHHUH.

N3 puc. 4 caepyer, 4TO NpPHU ONPEAEIECHHOM IOJOKUTEIBHOM TPaJUECHTE
HaNPsPKEHHOCTH MAarHUTHOTO IOJIsI, BCE TOYKU MPO(UIIS JUHUU OTPaKaroT CO-
CTOSIHUE MATHUTHOTO TIOJISI HA OJTHOW U TOM ke BbIcoTe. [Ipu nanpHeimem pocre
TpagieHTa KPbUIO HAYMHAET OTKJIMKATHCS HA OOJBIIME BBICOTHI, YEM SIAPO JIU-
HUHM. PacueTsl yKa3pIBalOT HA aHAJIOTHYHBIN 3(PQEKT, KOTOPHI BO3HUKACT MPH
Mepexoe OT IPalueHTa MarHUTHOTO MOJISl K TPAaJIUEHTY JIy4eBOM CKOPOCTH.

Ecnu nepeiitu OT OTAENBbHBIX TOYEK NPOopUIIeH K HHTErpalbHbIM MapaMeT-
paM, HampuMep, K CUTHaJly MarHuTorpada, To BIMSHHE OTAEIBHBIX TOUEK MPO-
buns OyneT ycpeaHeHo W, TaKuM o0pa3oM, ociadieno. OgHako, yueT HaljeH-
HOTO 3((peKTa 3HAUNTETHHO KOPPEKTUPYET PE3yIbTaThl, MOTYUCHHBIE HA OCHOBE
CpPaBHEHHUsI U3MEPEHUU Uil map JUHUM. Tak Kak HCHOJIb30BaHWE MAp JIMHUU
IIMPOKO BOIUIO B MPAKTHUKY B MpHOOpax, 0a3upyOIMUXCs HA KOCMUYECKUX all-
naparax, ’T0 MOXET UMETh OOJIbIIOE MPAKTUYECKOE 3HAUCHHUE.

PacueTsl, BbIMOIHEHHBIE A1 PYHKIUN OTKIMKAa HAa U3MEHEHMS Jy4eBOUN
CKOPOCTH U pacydeThbl Uil ciiydasi, TJe TPaJUeHT MarHUTHOTO MOJsl 3aMEHEH Ha
TPaJNEHT Jy4YeBOM CKOPOCTH, MOKA3bIBAIOT MOJHYIO 3KBUBaJIeHTHOCTh RF_B u
RF V| 0s o ¢popme u pacnosoxenuto Ha ocu h. Hanporus, RF s Temnepary-
pol B kKopHe oTiuyatorcst oT RF_B u RF_V gs. Takum 06pa3oM, HCTosib30BaHKE
ONM3KUX TI0 aTOMHBIM TIapaMeTpaMm JIMHUH, Hanpumep, napel 5250/5247, B npu-
CYTCTBUM I'PaJJMEHTOB MarHUTHOTO MOJIA HE Aa€T BO3MOXKHOCTU KOPPEKTHO OIle-
HUBaTh CKBAXKHOCTH obJiacteit ¢ mojeM u 6e3. C 1pyroil CTOpOHBI, 3Ta mapa Mo-
eT ObITh MOJIE3HA /111 BOCCTAHOBJIEHUS TEMIIEPATYPHOTO paCIpPECIICHHUS.
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