
®ÑÔÍÄÂ
²ÇÆÂÍÙËâÉÖÓÐÂÎÂ
äµÔÒÇØË×ËÊËÚÇÔÍËØ ÐÂÖÍã

³°¥¦²¨¡¯ª¦

°¢©°²½ ¡¬´µ¡­¾¯½· ±²°¢­¦®

1249 ®.£. ¥ÂÄËÆÑÄËÚ. ¤ËÒÇÓÃÑÎËÚÇÔÍËÇ ÏÇÕÂÏÂÕÇÓËÂÎÞ: ÒÑÎÖÚÇÐËÇ, ÔÄÑÌÔÕÄÂ,
ÒÓËÏÇÐÇÐËâ, ÒÇÓÔÒÇÍÕËÄÞ

¶ª©ª¬¡ ¯¡ºª· ¥¯¦«

1285 ².¡. ³ÕÇÒÂÐÑÄ, ¥.¥. CÑÍÑÎÑÄ. ®ÂÅÐËÕÐÂâ ÔÒËÓÂÎßÐÑÔÕß Ë ÒÇÓÔÒÇÍÕËÄÞ ÇÈ
ÐÂÃÎáÆÇÐËâ Ä ÏÇÉÊÄÈÊÆÐÑÌ ÔÓÇÆÇ

1292 ¯ÑÄÑÔÕË ×ËÊËÍË Ä ÔÇÕË Internet (À.¯. ¦ÓÑÛÇÐÍÑ)

±²ª¢°²½ ª ®¦´°¥½ ª³³­¦¥°£¡¯ª«

1293 ®.¡. ©ÖÃÍÑÄ, ¡.¦. ¡ÐÆÓÇÌÚÇÐÍÑ, ¦.ª. ¬ÓÇÕÑÄ, ¤.¡. ³ÑÎÑÏÂØÂ, ª.£. ®ÇÎßÚÂÍÑÄÂ,
£.¡. ¶ÑÍËÐ, ¬.². ³ËÏÑÄÔÍËÌ, ±.¡. ¢ÇÎÑÄ, ¡.±. ³ÎÑÃÑÉÂÐáÍ. ®ÂÅÐËÕÐÑ-
ÓÇÊÑÐÂÐÔÐÂâ ÕÑÏÑÅÓÂ×Ëâ ÚÇÎÑÄÇÍÂ Ä ÔÄÇÓØÄÞÔÑÍÑÏ ÒÑÎÇ: ÐÑÄÞÇ ÊÂÆÂÚË Ë
ÐÑÄÞÇ ÄÑÊÏÑÉÐÑÔÕË

1315 £.¤. ¥ÖÆÐËÍÑÄ. ±ÑÄÇÓØÐÑÔÕÐÑ-ÒÎÂÊÏÇÐÐÞÌ ÏÇÕÑÆ ÒÑÎÖÚÇÐËâ ÒÖÚÍÑÄ ÑÕÓËÙÂ-
ÕÇÎßÐÞØ ËÑÐÑÄ

®¦´°¥ª¹¦³¬ª¦ ©¡®¦´¬ª

1352 ¡.£. ¢ÇÎËÐÔÍËÌ. ° ÍÑÐÙÇÒÙËË "ÄÑÎÐÞ-ÒËÎÑÕÂ" ¥àÄËÆÂ ¢ÑÏÂ

±ª³¾®¡ £ ²¦¥¡¬¸ªÀ

1364 ®.£. ²ÞÃËÐ, ®.¶. ­ËÏÑÐÑÄ. ¦ÜÈ ÓÂÊ Ñ ÔÖÒÇÓÓÇÊÑÐÂÐÔÐÞØ ÔÑÔÕÑâÐËâØ (ÑÕÄÇÕ ÐÂ
ÒËÔßÏÑ £.£. ¬ÎËÏÑÄÂ Ä ÓÇÆÂÍÙËá µ¶¯ [µ¶¯ 189 (10) 1131 (2019)] Ô
ÍÑÏÏÇÐÕÂÓËâÏË Í ÑÃÊÑÓÖ "²ÇÊÑÐÂÐÔÐÞÇ à××ÇÍÕÞ Ä ×ÑÕÑÐÐÞØ ÍÓËÔÕÂÎÎÂØ Ë
ÏÇÕÂÏÂÕÇÓËÂÎÂØ" ®.£. ²ÞÃËÐÂ Ë ®.¶. ­ËÏÑÐÑÄÂ [µ¶¯ 189 (8) 881 (2019)])

PERSONALIA

1367 ±ÂÏâÕË ³ÇÓÅÇâ ªÄÂÐÑÄËÚÂ ¡ÐËÔËÏÑÄÂ

IS
S
N

00
42

ì
12

94
.
µ
¶
¯
.
20

19
,
Æ
ÇÍ
ÂÃ

Ó
ß.

´
.
18
9,

å
12
.
12
49

ë
13
68
.



IISSSSNN 00004422 -- 11229944

2019dekabrx

tom189 12

Ö̈ÓÐÂÎ ÑÔÐÑÄÂÐ Ä 1918 Å.

µ
¶
¯
�Õ

Ñ
Ï

1
8
9
å

12
1
2
4
9
ë
1
3
6
8
2
0
1
9



²°³³ª«³¬¡Á ¡¬¡¥¦®ªÁ ¯¡µ¬

µ³±¦·ª ¶ª©ª¹¦³¬ª· ¯¡µ¬
2019, ÕÑÏ 189
¨ÖÓÐÂÎ ËÊÆÂÈÕÔâ Ô ÂÒÓÇÎâ 1918 Å.

¤ÎÂÄÐÞÌ ÓÇÆÂÍÕÑÓ £.¡. ²µ¢¡¬°£

²¦¥¡¬¸ª°¯¯½« ³°£¦´:

­.±. ±ª´¡¦£³¬ª« (ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ), ¦.¢. ¡­¦¬³¡¯¥²°£, ¶.ª. ¡´¡µ­­¡·¡¯°£, À.£. ¤µ­Á¦£, ³.±. ¥¦¯ª³°£,
­.®. ©¦­§¯½«, ¡.¡. ¬¡±­Á¯³¬ª«, °.¡. ¬°¹¡²°£³¬¡Á, ¤.¯. ¬µ­ª±¡¯°£, ¡.¤. ­ª´£¡¬, ¤.¡. ®¦³Á¸, ².¡. ³À¯Á¦£,
£.¦. ¶°²´°£, ¡.². ·°·­°£, ¡.®. ¹¦²¦±¡»µ¬

²¦¥¡¬¸ª°¯¯¡Á ¬°­­¦¤ªÁ:

°.£. ²µ¥¦¯¬° (ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ), ®.³. ¡¬³¦¯´¾¦£¡ (ÑÕÄÇÕÔÕÄÇÐÐÞÌ ÔÇÍÓÇÕÂÓß), ±.ª. ¡²³¦¦£, £.³. ¢¦³¬ª¯,
¡.¦. ¢°¯¥¡²¾, £.£. ¢²¡¨¬ª¯, ³.£. ¢µ­¡¯°£, ®.¡. £¡³ª­¾¦£, ®.ª. £½³°¸¬ª«, ª.®. ¥²¦®ª¯, ¡.®. ¨§­´ª¬°£,
¤.². ª£¡¯ª¸¬ª«, ¥.ª. ¬¡©¡¬°£, £.£. ¬£¦¥¦², ¯.¯. ¬°­¡¹¦£³¬ª«, ©.¶. ¬²¡³ª­¾¯ª¬, ¦.¡. ¬µ©¯¦¸°£, ³.¡. ¯ª¬ª´°£,
£.¶. °¢²¡©¸°£, ±.¯. ±¡·­°£, ¬.¡. ±°³´¯°£, £.ª. ²ª´µ³, ¤.ª. ²µ¢¸°£, ®.£. ³¡¥°£³¬ª«, ¡.®. ³¦²¤¦¦£,
¢.®. ³®ª²¯°£, ².¡. ³µ²ª³, ¥.². ·°·­°£, ®.£. ¹¦·°£¡, ¦.®. ¹µ²¡©°£

"µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" (ÔÑÍÓÂÜÇÐÐÑ µ¶¯) ì ÉÖÓÐÂÎ, ÒÖÃÎËÍÖáÜËÌ ÑÃÊÑÓÞ ÔÑÄÓÇÏÇÐÐÑÅÑ ÔÑÔÕÑâÐËâ ÐÂËÃÑÎÇÇ ÂÍÕÖÂÎßÐÞØ ÒÓÑÃÎÇÏ
×ËÊËÍË Ë ÔÏÇÉÐÞØ Ô ÐÇá ÐÂÖÍ. ±ÓÇÆÐÂÊÐÂÚÂÇÕÔâ ÆÎâ ÐÂÖÚÐÞØ ÓÂÃÑÕÐËÍÑÄ, ÂÔÒËÓÂÐÕÑÄ, ÔÕÖÆÇÐÕÑÄ-×ËÊËÍÑÄ ÔÕÂÓÛËØ ÍÖÓÔÑÄ, ÒÓÇÒÑÆÂÄÂÕÇÎÇÌ.
£ÞØÑÆËÕ 12 ÓÂÊ Ä ÅÑÆ (1 ÕÑÏ, ÄÍÎáÚÂáÜËÌ 12 ÐÑÏÇÓÑÄ; ÒÓË ÙËÕËÓÑÄÂÐËË ÔÕÂÕÇÌ 1990 ë 1993 ÅÅ. ÑÃâÊÂÕÇÎßÐÑ ÖÍÂÊÞÄÂÇÕÔâ ÐÑÏÇÓ ÉÖÓÐÂÎÂ).
³ÒËÔÑÍ ÖÍÂÊÂÕÇÎÇÌ Í ÄÞÛÇÆÛËÏ ÕÑÏÂÏ ÒÑÏÇÜÂÎÔâ ÐÂ ÒÇÓÄÑÌ ÔÕÓÂÐËÙÇ ÅÑÆÑÄÑÅÑ ÖÍÂÊÂÕÇÎâ ÔÕÂÕÇÌ Ä ÆÇÍÂÃÓßÔÍËØ ÐÑÏÇÓÂØ 1990 ë 1995, 1997 ë
2010, 2013 ë 2016 ÅÅ.

¡ÆÓÇÔ ÓÇÆÂÍÙËË:
119991 ®ÑÔÍÄÂ, ­ÇÐËÐÔÍËÌ ÒÓÑÔÒÇÍÕ 53, ¶ËÊËÚÇÔÍËÌ ËÐÔÕËÕÖÕ ËÏ. ±.¯. ­ÇÃÇÆÇÄÂ ²¡¯,
²ÇÆÂÍÙËâ ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ"
´ÇÎ. (499) 132-62-65. ´ÇÎ./×ÂÍÔ (499) 132-63-48
´ÇÎ./×ÂÍÔ (499) 190-42-44, (499) 190-34-52. E-mail: ufn@ufn.ru

# ¶ËÊËÚÇÔÍËÌ ËÐÔÕËÕÖÕ ËÏ. ±.¯. ­ÇÃÇÆÇÄÂ
²ÑÔÔËÌÔÍÑÌ ÂÍÂÆÇÏËË ÐÂÖÍ,

"µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" 2019

£ÐËÏÂÐËá ÚËÕÂÕÇÎÇÌ!
µÔÎÑÄËâ Ñ×ÑÓÏÎÇÐËâ ÒÑÆÒËÔÍË ÐÂ ÉÖÓÐÂÎ

"µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ÐÂ 2020 Å.
ÔÏ. ÐÂ c. 1136, Õ. 189, å 10, 2019 Å.

° ÍÑÐÍÖÓÔÂØ ÐÂ ÔÑËÔÍÂÐËÇ ÊÑÎÑÕÞØ ÏÇÆÂÎÇÌ
Ë ÒÓÇÏËÌ ËÏÇÐË ÄÞÆÂáÜËØÔâ ÖÚÈÐÞØ,

ÒÓÑÄÑÆËÏÞØ ²ÑÔÔËÌÔÍÑÌ ÂÍÂÆÇÏËÇÌ ÐÂÖÍ Ä 2019 ÅÑÆÖ,
ÔÏ. ÐÂ Ô. 402, Õ. 189, å 4, 2019 Å.

±ÓÂÄËÎÂ Ñ×ÑÓÏÎÇÐËâ ÓÖÍÑÒËÔÇÌ (ÆÎâ ÂÄÕÑÓÑÄ)
ÔÏ. ÐÂ Ô. 264, Õ. 186, å 3, 2016 Å.

¿ÎÇÍÕÓÑÐÐÞÇ ÒÓÇÒÓËÐÕÞ ÔÕÂÕÇÌ, ÑÒÖÃÎËÍÑÄÂÐÐÞØ Ä ÉÖÓÐÂÎÇ µ¶¯,
ÆÑÔÕÖÒÐÞ ÚÇÓÇÊ Internet Ô 26 ÆÇÍÂÃÓâ 1994 ÅÑÆÂ (www.ufn.ru)



The English speaking reader is referred to Physics ±Uspekhi
62 (12) (2019) for a cover-to-cover translation

CONTENTS

REVIEWS OF TOPICAL PROBLEMS

1249 M.V. Davidovich. Hyperbolic metamaterials: production, properties, applications,

and prospects

PHYSICS OF OUR DAYS

1285 R.A. Stepanov, D.D. Sokoloff.Magnetic helicity and prospects for its observation in

the interstellar medium

1292 Physics news on the Internet (Yu.N. Eroshenko)

INSTRUMENTS AND METHODS OF INVESTIGATION

1293 M.A. Zubkov, A.E. Andreychenko, E.I. Kretov, G.A. Solomakha, I.V. Melchakova,

V.A. Fokin, C.R. Simovski, P.A. Belov, A.P. Slobozhanyuk. Ultrahigh éeld magnetic
resonance imaging: new frontiers and possibilities in human imaging

1315 V.G. Dudnikov. Surface-plasma method for the production of negative ion beams

METHODOLOGICAL NOTES

1352 A.V. Belinsky. On David Bohm's `pilot-wave' concept

LETTERS TO THE EDITORS

1364 M.V. Rybin, M.F. Limonov. Once again about supercavity modes (a response to the
letter to the editors of Physics±Uspekhi from V.V. Klimov [Phys. Usp. 62 (10)

(2019); Usp. Fiz. Nauk 189 (10) 1131 (2019)] with comments on the review by

M.V. Rybin and M.F. Limonov ``Resonance effects in photonic crystals and

metamaterials'' [Phys. Usp. 62 (8) 823 (2019); Usp. Fiz. Nauk 189 (8) 881 (2019)])

PERSONALIA

1367 In memory of Sergei Ivanovich Anisimov

µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ, Õ. 189, å 12
£ÞÒÖÔÍÂáÜËÌ ÐÂÖÚÐÞÌ ÓÇÆÂÍÕÑÓ ³.®. ¡ÒÇÐÍÑ.

²ÇÆÂÍÕÑÓÞ ®.³. ¡ÍÔÇÐÕßÇÄÂ, ´.¤. °ÓÇØÑÄÂ, ´.±. ²ÑÏÂÐÑÄÂ, ¦.¡. ¶ÓËÏÇÓ.
­ËÕÇÓÂÕÖÓÐÞÌ ÓÇÆÂÍÕÑÓ ´.¢. ­ÂÓËÑÐÑÄÂ.

³ÕËÎËÔÕËÚÇÔÍÑÇ ÓÇÆÂÍÕËÓÑÄÂÐËÇ ÂÐÅÎËÌÔÍËØ ÕÇÍÔÕÑÄ ®.¨. ºÏÂÕËÍÑÄ.
²ÇÆÂÍÕÑÓ-ÃËÃÎËÑÅÓÂ× ¦.£. ©ÂØÂÓÑÄÂ.

³ÆÂÐÑ Ä ÐÂÃÑÓ 01.10.2019 Å. ±ÑÆÒËÔÂÐÑ Í ÒÇÚÂÕË 02.12.2019 Å. ¶ÑÓÏÂÕ 60 � 88/8.
¢ÖÏÂÅÂ Ñ×ÔÇÕÐÂâ å 1. ±ÇÚÂÕß Ñ×ÔÇÕÐÂâ. µÔÎ. ÒÇÚ. Î. 14,7. µÔÎ. ÍÓ.-ÑÕÕ. 15,2.

¶ËÊ. Î. 15,0. µÚ.-ËÊÆ. Î. 18,41. ´ËÓÂÉ 500 àÍÊ. ©ÂÍÂÊ 960.
µÔÎÑÄËâ Ñ×ÑÓÏÎÇÐËâ ÒÑÆÒËÔÍË ÐÂ ÉÖÓÐÂÎ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ÐÂ 2020 Å. ÔÏ. ÐÂ c. 1136, Õ. 189, å 10, 2019 Å.

³ÕÑËÏÑÔÕß ÑÕÆÇÎßÐÑÅÑ ÐÑÏÇÓÂ ÉÖÓÐÂÎÂ ÊÂ 1994 ë 2018 ÅÅ. ÆÎâ ÑÓÅÂÐËÊÂÙËÌ ì 400 ÓÖÃ.;
ÆÎâ ËÐÆËÄËÆÖÂÎßÐÞØ ÒÑÆÒËÔÚËÍÑÄ ì 200 ÓÖÃ.

(ÊÂÍÂÊ Ä ²ÇÆÂÍÙËË ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ÒÑ ÕÇÎ. (499) 190-34-52, (499) 190-42-44.
ËÎË ÒÑ ÂÆÓÇÔÖ 123182 ®ÑÔÍÄÂ, ÖÎ. »ÖÍËÐÔÍÂâ Æ. 12, ÍÑÓÒ. 1).

¡ÆÓÇÔ ÓÇÆÂÍÙËË: 119991 ®ÑÔÍÄÂ, ­ÇÐËÐÔÍËÌ ÒÓÑÔÒÇÍÕ 53, ¶ËÊËÚÇÔÍËÌ ËÐÔÕËÕÖÕ ËÏ. ±.¯. ­ÇÃÇÆÇÄÂ ²¡¯,
²ÇÆÂÍÙËâ ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ". ³ÂÌÕ ÉÖÓÐÂÎÂ µ¶¯: www.ufn.ru

´ÇÎ. (499) 132-62-65. ´ÇÎ./×ÂÍÔ (499) 132-63-48. ´ÇÎ./×ÂÍÔ (499) 190-42-44, (499) 190-34-52. E-mail: ufn@ufn.ru

°ÓËÅËÐÂÎ-ÏÂÍÇÕ ÒÑÆÅÑÕÑÄÎÇÐ Ä ²ÇÆÂÍÙËË ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ".
¬ÑÏÒßáÕÇÓÐÞÌ ÐÂÃÑÓ Ë ÄÇÓÔÕÍÂ: ¡.¯. ¤ÓËÃÍÑÄ, ®.¡. ®ÑÓÅÖÐÑÄÂ.

¬ÑÏÒßáÕÇÓÐÂâ ÅÓÂ×ËÍÂ Ë ×ÑÕÑÓÂÃÑÕÞ: ¡.£. ¢ÑÃÍÑÄ, ¤.£. £ÂÓÄÂÐËÐÂ.
±ÑÆÆÇÓÉÍÂ ÍÑÏÒßáÕÇÓÐÑÌ ÔËÔÕÇÏÞ Ë ËÐ×ÑÓÏÂÙËÑÐÐÑÇ ÂÆÏËÐËÔÕÓËÓÑÄÂÐËÇ:
¥.¡. °ÎÇÏÔÍÑÌ, ¦.£. ©ÂØÂÓÑÄÂ, À.¯. ¦ÓÑÛÇÐÍÑ, ª.¡. ³ÂÆÑÄÔÍËÌ, ¦.¡. ¶ÓËÏÇÓ.

¯ÑÏÇÓ ÐÂÃÓÂÐ Ë ÔÄÈÓÔÕÂÐ Ô ËÔÒÑÎßÊÑÄÂÐËÇÏ ÔËÔÕÇÏÞ Advent 3B2 Total Publishing System (ÒÓÇÆÑÔÕÂÄÎÇÐÂ ×ËÓÏÑÌ Turpion Ltd.)

°ÕÒÇÚÂÕÂÐÑ Ä ¶¤µ± "ªÊÆÂÕÇÎßÔÕÄÑ "¯ÂÖÍÂ" (´ËÒÑÅÓÂ×Ëâ "¯ÂÖÍÂ"), 121099 ®ÑÔÍÄÂ, ºÖÃËÐÔÍËÌ ÒÇÓ., 6


	 Ì.Â. Äàâèäîâè÷. Ãèïåðáîëè÷åñêèå ìåòàìàòåðèàëû: ïîëó÷åíèå, ñâîéñòâà, ïðèìåíåíèÿ, ïåðñïåêòèâû
	 Ð.À. Ñòåïàíîâ, Ä.Ä. Cîêîëîâ. Ìàãíèòíàÿ ñïèðàëüíîñòü è ïåðñïåêòèâû å¸ íàáëþäåíèÿ â ìåæçâ¸çäíîé ñðåäå
	 Íîâîñòè ôèçèêè â ñåòè Internet (Þ.Í. Åðîøåíêî)
	 Ì.À. Çóáêîâ et al. Ìàãíèòíî-ðåçîíàíñíàÿ òîìîãðàôèÿ ÷åëîâåêà â ñâåðõâûñîêîì ïîëå: íîâûå çàäà÷è è...
	 Â.Ã. Äóäíèêîâ. Ïîâåðõíîñòíî-ïëàçìåííûé ìåòîä ïîëó÷åíèÿ ïó÷êîâ îòðèöà—òåëüíûõ èîíîâ
	 À.Â. Áåëèíñêèé. Î êîíöåïöèè "âîëíû-ïèëîòà" Äýâèäà Áîìà
	 Ì.Â. Ðûáèí, Ì.Ô. Ëèìîíîâ. Åù¸ ðàç î ñóïåððåçîíàíñíûõ ñîñòîÿíèÿõ (îòâåò íà ïèñüìî Â.Â. Êëèìîâà...)
	 Ïàìÿòè Ñåðãåÿ Èâàíîâè÷à Àíèñèìîâà

