
²°³³ª«³¬¡Á ¡¬¡¥¦®ªÁ ¯¡µ¬

µ³±¦·ª ¶ª©ª¹¦³¬ª· ¯¡µ¬
2007, ÕÑÏ 177
¨ÖÓÐÂÎ ËÊÆÂÇÕÔâ Ô ÂÒÓÇÎâ 1918 Å.

¤ÎÂÄÐÞÌ ÓÇÆÂÍÕÑÓ £.. ¤ª¯©¢µ²¤

²¦¥¡¬¸ª°¯¯¡Á ¬°¦¤ªÁ:

®.³. ¡¬³¦¯´¾¦£¡ (ÑÕÄÇÕÔÕÄÇÐÐÞÌ ÔÇÍÓÇÕÂÓß), ¦.¢. ¡¦¬³¡¯¥²°£, £.³. ¢¦³¬ª¯,
£.¢. ¢²¡¤ª¯³¬ª«, .±. ¤²ª»µ¬, À.£. ¤µÁ¦£, ³.±. ¥¦¯ª³°£, ª.®. ¥²¦®ª¯,
¤.². ª£¡¯ª¸¬ª«, ¡.¡. ¬¡±Á¯³¬ª«, ¤.¯. ¬µª±¡¯°£, ¦.¤. ®¡¬³ª®°£,
®.¢. ®¦¯³¬ª«, ¤.¡. ®¦³Á¸, .¢. °¬µ¯¾, .±. ±ª´¡¦£³¬ª« (ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ),
£.ª. ²ª´µ³, £.¡. ²µ¢¡¬°£ (ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ), °.£. ²µ¥¦¯¬° (ÊÂÏ. ÅÎÂÄÐÑÅÑ ÓÇÆÂÍÕÑÓÂ),
®.£. ³¡¥°£³¬ª«, ¢.®. ³®ª²¯°£, £.¦. ¶°²´°£

"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 2006 ÅÅ.

¡ÆÓÇÔ ÓÇÆÂÍÙËË:
119991 ®ÑÔÍÄÂ, ÇÐËÐÔÍËÌ ÒÓÑÔÒÇÍÕ 53, ¶ËÊËÚÇÔÍËÌ ËÐÔÕËÕÖÕ ËÏ. ±.¯. ÇÃÇÆÇÄÂ ²¡¯,
²ÇÆÂÍÙËâ ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ"
´ÇÎ. (495) 132-62-65. ´ÇÎ./×ÂÍÔ (495) 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" 2007

£ÐËÏÂÐËá ÚËÕÂÕÇÎÇÌ!
µÔÎÑÄËâ Ñ×ÑÓÏÎÇÐËâ ÒÑÆÒËÔÍË ÐÂ ÉÖÓÐÂÎ

"µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ÐÂ 2007 Å.
ÔÏ. ÐÂ Ô. 86, Õ. 177, å 1, 2007 Å.

ªÐ×ÑÓÏÂÙËá Ñ ÉÖÓÐÂÎÇ
"¶ËÊËÚÇÔÍÑÇ ÑÃÓÂÊÑÄÂÐËÇ Ä ÄÖÊÂØ"
ÔÏ. ÐÂ Ô. 120, Õ. 177, å 1, 2007 Å.

¤ÑÆÑÄÑÌ ÕÇÏÂÕËÚÇÔÍËÌ ÖÍÂÊÂÕÇÎß
Í ÉÖÓÐÂÎÖ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ" ì ÕÑÏ 176, 2006 Å.,

ÔÑÔÕÂÄÎÇÐÐÞÌ Ä ÔÑÑÕÄÇÕÔÕÄËË Ô ÏÇÉÆÖÐÂÓÑÆÐÑÌ ÍÎÂÔÔË×ËÍÂÙËÇÌ
ÒÑ ×ËÊËÍÇ Ë ÂÔÕÓÑÐÑÏËË (PACS 2006)

ÔÏ. ÐÂ ÔÂÌÕÇ µ¶¯ www.ufn.ru

¿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
50 (4) (2007) for a cover to cover translation

CONTENTS

ORAL ISSUE OF "USPEKHI FIZICHESKIKH NAUK" JOURNAL

345 Special session of the Uspekhi Fizicheskikh Nauk Editorial Board honoring
V.L. Ginzburg on his 90th birthday (3 October 2006)

346 V.L. Ginzburg. "Physical minimum" Ð what problems of physics and astrophysics

seem now to be especially important and interesting in the beginning of the

XXI century?

347 V.E. Fortov. Intense shock waves and extreme states of matter

369 B.M. Smirnov. Clusters and phase transitions

374 O.V. Rudenko. Nonlinear waves: some biomedical applications

384 G.N. Kulipanov. V.L. Ginzburg's invention of undulators and their role in modern

synchrotron radiation sources and free electron lasers

394 S.P. Denisov. Transition radiation: scientific implications and applications in high

energy physics

397 L.B. Okun'. Mirror particles and mirror matter: 50 years of speculation and search

407 V.A. Rubakov. Hierarchies of fundamental constants (on problems 16, 17, and 27

from the list of V.L. Ginzburg)

415 M.B. Mensky. Quantum measurements, the phenomenon of life, and time arrow:

three great problems of physics (in Ginzburg's terminology) and their interrelation

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

REVIEWS OF TOPICAL PROBLEMS

427 V.N. Tsytovich. Development of physical concepts on the interaction of plasma

flows and electrostatic fields in a dust plasma

µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ, Õ. 177, å 4
£ÞÒÖÔÍÂáÜËÌ ÐÂÖÚÐÞÌ ÓÇÆÂÍÕÑÓ ³.®. ¡ÒÇÐÍÑ

²ÇÆÂÍÕÑÓÞ ®.³. ¡ÍÔÇÐÕßÇÄÂ, ´.ª. ¨ÖÍÑÄÂ, ´.±. ²ÑÏÂÐÑÄÂ
ËÕÇÓÂÕÖÓÐÞÌ ÓÇÆÂÍÕÑÓ ´.³. £ÂÌÔÃÇÓÅ

³ÕËÎËÔÕËÚÇÔÍÑÇ ÓÇÆÂÍÕËÓÑÄÂÐËÇ ÂÐÅÎËÌÔÍËØ ÕÇÍÔÕÑÄ ¦.¤. ³ÕÓÇÎßÚÇÐÍÑ
²ÇÆÂÍÕÑÓ-ÃËÃÎËÑÅÓÂ× ¦.£. ©ÂØÂÓÑÄÂ

³ÆÂÐÑ Ä ÐÂÃÑÓ 01.02.2007 Å. ±ÑÆÒËÔÂÐÑ Í ÒÇÚÂÕË 30.03.2007 Å. ¶ÑÓÏÂÕ 60 � 88/8.
¢ÖÏÂÅÂ Ñ×ÔÇÕÐÂâ å 1. ±ÇÚÂÕß Ñ×ÔÇÕÐÂâ. µÔÎ. ÒÇÚ. Î. 15,68. µÔÎ. ÍÓ.-ÑÕÕ. 16,22.

¶ËÊ. Î. 16,00. µÚ.-ËÊÆ. Î. 19,8. ´ËÓÂÉ 800 àÍÊ. ©ÂÍÂÊ 539.
³ÕÑËÏÑÔÕß ÑÕÆÇÎßÐÑÅÑ ÐÑÏÇÓÂ ÉÖÓÐÂÎÂ ÊÂ 1994 ë 2006 ÅÅ. ÆÎâ ÑÓÅÂÐËÊÂÙËÌ ì 200 ÓÖÃ.;

ÆÎâ ËÐÆËÄËÆÖÂÎßÐÞØ ÒÑÆÒËÔÚËÍÑÄ ì 100 ÓÖÃ. (ÊÂÍÂÊ Ä O°° "¸¦¯´²O¿¬³" ÒÑ ÕÇÎ. (495) 452-43-53).

¡ÆÓÇÔ ÓÇÆÂÍÙËË: 119991 ®ÑÔÍÄÂ, ÇÐËÐÔÍËÌ ÒÓÑÔÒÇÍÕ 53, ¶ËÊËÚÇÔÍËÌ ËÐÔÕËÕÖÕ ËÏ. ±.¯. ÇÃÇÆÇÄÂ ²¡¯,
²ÇÆÂÍÙËâ ÉÖÓÐÂÎÂ "µÔÒÇØË ×ËÊËÚÇÔÍËØ ÐÂÖÍ"
´ÇÎ. (495) 132-62-65. ´ÇÎ./×ÂÍÔ (495) 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: ¯.£. ¤ÓËÃÍÑÄÂ, °.£. ®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 ÔÄÇÓÔÕÂÐ Ô ËÔÒÑÎßÊÑÄÂÐËÇÏ ÔËÔÕÇÏÞ Advent 3B2 Total Publishing System ÐÂ ÑÃÑÓÖÆÑÄÂÐËË,
ÒÓÇÆÑÔÕÂÄÎÇÐÐÑÏ ×ËÓÏÑÌ "Turpion Ltd" (UK)

°ÕÒÇÚÂÕÂÐÑ Ô ÑÓËÅËÐÂÎ-ÏÂÍÇÕÂ Ä ±±± "´ËÒÑÅÓÂ×Ëâ "¯ÂÖÍÂ", 121099 ®ÑÔÍÄÂ ¤-99, ºÖÃËÐÔÍËÌ ÒÇÓ., 6



³°¥¦²¨¡¯ª¦

µ³´¯½« £½±µ³¬ ¨µ²¯¡¡ "µ³±¦·ª ¶ª©ª¹¦³¬ª· ¯¡µ¬"

345 ³ÒÇÙËÂÎßÐÑÇ ÊÂÔÇÆÂÐËÇ ÓÇÆÂÍÙËÑÐÐÑÌ ÍÑÎÎÇÅËË ÉÖÓÐÂÎÂ µÔÒÇØË ×ËÊËÚÇÔÍËØ
ÐÂÖÍ, ÒÓËÖÓÑÚÇÐÐÑÇ Í 90-ÎÇÕËá ÔÑ ÆÐâ ÓÑÉÆÇÐËâ £ËÕÂÎËâ ÂÊÂÓÇÄËÚÂ ¤ËÐÊÃÖÓÅÂ
(3 ÑÍÕâÃÓâ 2006 Å.)

346 £.. ¤ËÐÊÃÖÓÅ. "¶ËÊËÚÇÔÍËÌ ÏËÐËÏÖÏ" ì ÍÂÍËÇ ÒÓÑÃÎÇÏÞ ×ËÊËÍË Ë
ÂÔÕÓÑ×ËÊËÍË ÒÓÇÆÔÕÂÄÎâáÕÔâ ÑÔÑÃÇÐÐÑ ÄÂÉÐÞÏË Ë ËÐÕÇÓÇÔÐÞÏË Ä ÐÂÚÂÎÇ
XXI ÄÇÍÂ?

347 £.¦. ¶ÑÓÕÑÄ. ®ÑÜÐÞÇ ÖÆÂÓÐÞÇ ÄÑÎÐÞ Ë àÍÔÕÓÇÏÂÎßÐÞÇ ÔÑÔÕÑâÐËâ ÄÇÜÇÔÕÄÂ
369 ¢.®. ³ÏËÓÐÑÄ. ¬ÎÂÔÕÇÓÞ Ë ×ÂÊÑÄÞÇ ÒÇÓÇØÑÆÞ
374 °.£. ²ÖÆÇÐÍÑ. ¯ÇÎËÐÇÌÐÞÇ ÄÑÎÐÞ: ÐÇÍÑÕÑÓÞÇ ÃËÑÏÇÆËÙËÐÔÍËÇ ÒÓËÎÑÉÇÐËâ
384 ¤.¯. ¬ÖÎËÒÂÐÑÄ. ªÊÑÃÓÇÕÇÐËÇ £.. ¤ËÐÊÃÖÓÅÑÏ ÑÐÆÖÎâÕÑÓÑÄ Ë ËØ ÓÑÎß Ä

ÔÑÄÓÇÏÇÐÐÞØ ËÔÕÑÚÐËÍÂØ ÔËÐØÓÑÕÓÑÐÐÑÅÑ ËÊÎÖÚÇÐËâ Ë ÎÂÊÇÓÂØ ÐÂ ÔÄÑÃÑÆÐÞØ
àÎÇÍÕÓÑÐÂØ

394 ³.±. ¥ÇÐËÔÑÄ. ±ÇÓÇØÑÆÐÑÇ ËÊÎÖÚÇÐËÇ: ÐÂÖÚÐÑÇ ÊÐÂÚÇÐËÇ Ë ÒÓÂÍÕËÚÇÔÍÑÇ
ÒÓËÏÇÐÇÐËÇ Ä ×ËÊËÍÇ ÄÞÔÑÍËØ àÐÇÓÅËÌ

397 .¢. °ÍÖÐß. ©ÇÓÍÂÎßÐÞÇ ÚÂÔÕËÙÞ Ë ÊÇÓÍÂÎßÐÂâ ÏÂÕÇÓËâ: 50 ÎÇÕ ÅËÒÑÕÇÊ Ë
ÒÑËÔÍÑÄ

407 £.¡. ²ÖÃÂÍÑÄ. ªÇÓÂÓØËË ×ÖÐÆÂÏÇÐÕÂÎßÐÞØ ÍÑÐÔÕÂÐÕ (Í ÒÖÐÍÕÂÏ 16, 17 Ë 27 ËÊ
ÔÒËÔÍÂ £.. ¤ËÐÊÃÖÓÅÂ)

415 ®.¢. ®ÇÐÔÍËÌ. ¬ÄÂÐÕÑÄÞÇ ËÊÏÇÓÇÐËâ, ×ÇÐÑÏÇÐ ÉËÊÐË Ë ÔÕÓÇÎÂ ÄÓÇÏÇÐË: ÔÄâÊË
ÏÇÉÆÖ "ÕÓÇÏâ ÄÇÎËÍËÏË ÒÓÑÃÎÇÏÂÏË" (ÒÑ ÕÇÓÏËÐÑÎÑÅËË ¤ËÐÊÃÖÓÅÂ)

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

°¢©°²½ ¡¬´µ¡¾¯½· ±²°¢¦®

427 £.¯. ¸ÞÕÑÄËÚ. ²ÂÊÄËÕËÇ ×ËÊËÚÇÔÍËØ ÒÓÇÆÔÕÂÄÎÇÐËÌ Ñ ÄÊÂËÏÑÆÇÌÔÕÄËË
ÒÎÂÊÏÇÐÐÞØ ÒÑÕÑÍÑÄ Ë àÎÇÍÕÓÑÔÕÂÕËÚÇÔÍËØ ÒÑÎÇÌ Ä ÒÞÎÇÄÑÌ ÒÎÂÊÏÇ

IS
S
N

00
42

ì
12

94
.
µ
¶
¯
.
20

07
,
ÂÒ

Ó
ÇÎ
ß.

´
.
17

7,
å

4.
34
5
ë
47
2.


	 Â.Ë. Ãèíçáóðã. "Ôèçè÷åñêèé ìèíèìóì" - êàêèå ïðîáëåìû ôèçèêè è àñòðîôèçèêè ïðåäñòàâëÿþòñÿ îñîáåííî...
	 Â.Å. Ôîðòîâ. Ìîùíûå óäàðíûå âîëíû è ýêñòðåìàëüíûå ñîñòîÿíèÿ âåùåñòâà
	 Á.Ì. Ñìèðíîâ. Êëàñòåðû è ôàçîâûå ïåðåõîäû
	 Î.Â. Ðóäåíêî. Íåëèíåéíûå âîëíû: íåêîòîðûå áèîìåäèöèíñêèå ïðèëîæåíèÿ
	 Ã.Í. Êóëèïàíîâ. Èçîáðåòåíèå Â.Ë. Ãèíçáóðãîì îíäóëÿòîðîâ è èõ ðîëü â ñîâðåìåííûõ èñòî÷íèêàõ...
	 Ñ.Ï. Äåíèñîâ. Ïåðåõîäíîå èçëó÷åíèå:íàó÷íîå çíà÷åíèå è ïðàêòè÷åñêîå ïðèìåíåíèå â ôèçèêå âûñîêèõ...
	 Ë.Á. Îêóíü. Çåðêàëüíûå ÷àñòèöû è çåðêàëüíàÿ ìàòåðèÿ: 50 ëåò ãèïîòåç è ïîèñêîâ
	 Â.À. Ðóáàêîâ. Èåðàðõèè ôóíäàìåíòàëüíûõ êîíñòàíò (ê ïóíêòàì 16, 17 è 27 èç ñïèñêà Â.Ë. Ãèíçáóðãà)
	 Ì.Á. Ìåíñêèé. Êâàíòîâûå èçìåðåíèÿ, ôåíîìåí æèçíè è ñòðåëà âðåìåíè: ñâÿçè ìåæäó "òðåìÿ âåëèêèìè...
	 Íîâîñòè ôèçèêè â ñåòè Internet (Þ.Í. Åðîøåíêî)
	 Â.Í. Öûòîâè÷. Ðàçâèòèå ôèçè÷åñêèõ ïðåäñòàâëåíèé î âçàèìîäåéñòâèè ïëàçìåííûõ ïîòîêîâ è...

