O‘ZBEKISTON RESPUBLIKASI
OLIY VA O‘RTA MAXSUS TA’LIM

VAZIRLIGI
SAMARAQAND DAVLAT

IQLAYMAN”
DU rektori:
R.I.Xalmuradov

-H “ 2

by S e
82

TANLOYV FAN: SPINTRONIKA ASOSLARI

FAN DASTURI

Bilim sohasi:

500000 —Tabiiy fanlar, matematika va
statistika

Ta’lim sohasi:

530000- Fizikaga oid fanlar

Ta’lim yo‘nalishi:

60530900- Fizika




A92]0% "y

Aoqeley Ny

AQIOIXY *()'S

/

(1bysey) “yuasiop ‘ipozwou LIB[UR) BYIRWa)BI
“EAIZY ‘wipnw iseipajey | eyizy Arwnwp,, ‘nques - Aoqefeyy
(pyyor1) “rpozwou Lejuey eylewsjew-eyizly
‘NUasiop Isepajey «ISENIZY teqwsil bmed),, ‘nqueg — — AQIOIXVY'()'g
wreyaziabe |

6

Bunsen o yses; stz Supusposun upom s ypop| |
~BHOISLL I "LIR[RYACIDIRW A LIIS[aq Hueys ‘uepnaweled ,__m_mv_um_bim._mf ﬁ
Cipkowny yseqysi “Lejewaxs UStuen “Liepn) pepoisizuen uopAepy - ‘MZARW-¢ m
” “HE[BWaXS yse[n eyoik,0q 10149 0y Alwnwn ea soniwe Alwnwn ‘ezeq Knunwn , |
feposizuen  efjodig  LefeysosyRWw  BA UE[IS[2q  1jueys .tm_buEﬂmam _

‘RlRnSLIapBIeX ‘I1kowe) Uselyst ‘ysijizm irejaoisizuern reAlodig ‘NZARW-7 |
HB[I5]2q ueyS “Lemawered | g

A Le[eyNsuaeIeX  Alsose ‘iseIsynnsuoy IR[UONIIQRLS  “LIR[RYAOIIEW |
M, lysiue(islaq - Suiuwrepoiq ‘lepnowered  f1sose  ea .:m_mv_:mtot_mhmx.v
‘ystizny se[poiy -re[poip YoISzexy3,0 wiep “Lefessox Surun  ea .:_mFo_
(u-d) seaoy-uosyerg HIUBYIANZEN, O IP[RAGY BA Huonya2 SFurure|yoiszey,o *
H:m A ISiueyoanzey,o PP JeyaIszeyy,o  wueg ‘NZAgw-| _
IpEI remzaew 13epinb ediqryae) ueyq ‘I'[I ‘

(11eporn,Sysew ezni ew) wsib {Liezeu
A1sosy 1 “yeioy 1ysij,oq e3> eSinasese) episi, 5,00 uenawered Surureln
BA Igsio Aepbiue  [ejuowuadsya fULERNNSLIRRIRY - SutuLejejuouodwoy
uonode  ‘wysio  ezny  rwepnfuez PRI mEuswaly - isejizea  Sutuuey
“Jeroqr
HEpYSLIaq Jepown| ew episi, 3,01 Lejjifowe) A1sose Suiuysejqosiy IUIR[BWDXS
Nq epwey wuefjogbust 1ysyne|ys: epaejpesbew 1y Suiuren ‘1lfowe)
Yse[yst Sutuiurerewaxs epumey ‘LepeAIsnsnx [ejudtiepuny - Surulepuswsa
Bjluonyd2 X 1any epysimb,o fuuep ng apysepofAe)  ruiejsissexenw
©35 eSueeyelew e BUDIUOY ‘wipiq weS|,oq urywnw ysieyst uepyeyif
Al[ewre epre[eyos 1eAijoey Lejsissexenw ezl [pesbew Aisose Suruysiuess,o
IUBNIUOIRR[e  ATjewe uepmzeu 1ejbnu nys -soAibaq 10 SuueyuoIpe
BDysIue3s,0 e3Le[sose Aiaequle) Sutueyizyy 1ueqyoanb,o EpLIR[ESSENW W], B)
vu ‘epqenfew ew,0 Anunuwp "IPRUBIQOSIY 1q ueplejuey wiynuw epieAoyiu
unyon Lefsisexeinu ey1ziy 1siny Byluonya[2 Aljewry ‘ipeue(qosiy 1iq uepIejuey
tuiynu epreoyiu unyon Lrejsisexejnw By1zly — pesbew uepysmib,o 1uue,
lunwzew Suruue, *|

0€g 01z ue[sose eyiuonuidg
(ye0s) (3eos)

(3e0S) uIiy ey Ligpo[n,3yseur

fwep beysnpy eALI0)Ipny wou uey
4 329z,0 Aojue],

LIE[JROS saep 1Sepejyey Iy unpey LNy [npow/ug,g

I 95 ¥Z0T-€20T LOOFIIS

TBRIPAD — S 1.OA 1)souwag £ anb,o 1PoY [npouy/ue,y




4, VI. Ta’lim texnologiyalari va metodlari:
¢ ma'‘ruzalar;
» interfaol keys-stadilar;
Tagdimotlar - e
5. | VIL Kreditni olish uchun talablar:
Fanga oid nazariy va uslubiy tushunchalarni to'liq o*zlashtirish, tahlil natijalarini to‘g"ri
aks ettira olish. o'rganilayotgan jarayonlar hagida mustaqil mushohada yuritish va joriy,
oraliq nazorat shakllarida berilgan vazifa topshiriqlarni bajarish. yakuniy nazorat ishini
topshirish
6.
Asosiy adabiyotlar
1 AJL Acees. “HaHOTeXHOIOTHM B 110y TIPOBOAHIKOBOIT 2/1eKTpOHNKE ™ -
) Hoeocubnpek: M3nareascrso CO PAH, 2004. - 368 ¢.
2. A A llyka, “Daextponuka”. Cank-Tetyp6yvpr. 2005-617c.
W.B. 3onotyxun 10.E. Kanunun, O.B. Crosreii. Hoeble nanpasnenms
3. (usuueckoro MatepuannoseaenHns. Boponek: M3 Boponeicioro
rocyHusepentera, 2000. — 360 ¢
4 Hanunos 10. A, Jlemunos E.C. Eskesciuii A.A. OCHOBBI CTIHHTPOHHKH.
i Hitk.Hos.-2009.-173 c.
s Bopucenko E.B., lanunok AJL, Murac JI.5. Cnuntponnka. Yue6.moc.
o benapyc-2013.-245 C |
6. "Spintronics: Materials, Applications, and Devices" by T. Valet va A. Fert.
7. "Spintronics Handbook" by Evgeny Y. Tsymbal va leor Zutié.
8 | "Spintronics: From Materials to Devices" by Sadamichi Mackawa va Sergio
i Q. Valenzuela.
9. "Introduction to Spintronics" by Supriyo Bandyopadhyay va Marc Cahay.
10 "Spin Dynamics in Confined Magnetic Structures 11" by Bertrand Dupé va
) Petr Bruno.
Tavsiya gilinadigan qo‘shimcha adabiyotlar
i Koponésa JI. M. Maruutheie noaynpoBoasuku / M.: Ousnucckiii
’ darvarer MY, 2003, - 312 ¢.
5 AL Xolboboyev, N.A Xoshimov. Umumiy elektrotexnika va elektronika
) asoslari, 2000 vil.
Breitkreutz, S., Ziemys, G., Eichwald. I, Kiermaier, J., Csaba, G.. Porod. W.,
... Becherer, M. (2017). Domain Wall Gate for Magnetic Logic and Memory
3. Applications with Perpendicular Anisotropy. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&site=eds-
live&db=edsbas&AN=e¢dsbas. 3BDD3484
4 3axapuenns B. [1. MuTerpupys Mardetmsm B noaynpoBoiHHKOBYIO
) anekTponuky / Y®H. — 2005. - T.175, B.6. — C.629-633.
7. | Fan dasturi Samarqand davlat universiteti O*quv-uslubiy kengashining 2021
vit 11 ivuldagi n bayonnomasi bilan ma’qullangan.
8. | Fan/modul uchun mas’ullar:

matematika fanlari doktori.

B.N.Shermatov — SamDU. “Qattiq jismlar fizikasi” kafedrasi dosenti, fizika-
| matematika fanlari nomzodi, dotsent

E. U. Arziqulov — SamDU, “Qattiq jismlar fizikasi” kafedrasi dotsenti. fizika-

xaraktristikalari va parametrlari.

4-mavzu. Elektronning to‘liq mexanik va magnet momenti va u bilan bog'liq tushunchalar.
Elektronlar, atomlar va fotonlar spini. Elektron spini ishtirokidagi o°za ta’sirlar (samaralar).
Octish elementlari atomlar elektron qobiglarining tuzilishi

S-mavzu. O°tish elementlari atomlar elektron qobiglarining tuzilishi.

Ko*p elektronli atomlar qobiglarining orbital va spin magnit momentlari. Foton spini.

G-mavzu. Materiallarning magnit hossalari. Moddalar magnetizmining asosiy turlari.
Geyzenbergcha almashinuv gamiltoniani,

7-mavzu. Veysning molekulyvar maydon yaginlashuvi, ferromagnit o'tish.

8-mavzu. Pauli paramagnetizmi. Ferromagnetiklar zona tuzulmasi.

Y-mavzu. Ferromagnetlarning domen tuzulmasi. Blox devorlari. Koersitiv kuch va gisterezis
halgasi.

H0-mavzu. Ferromagnetlarda spin to’lginlari. Spin to*lginlarining kvantlanishi.

H1-mavzu. Magnonlar issiqlik sig'imi. Blox qonuni. Antiferromagnitlardagi magnonlar
uchun dispersya gonuni.

12-mavzu, Namuna o’Ichamlari bian bogliq bo‘lgan samaralar. Spin-to‘lginli rezonans.
Antiferromagnit rezonans.

13-mavzu. Qattiq jismlarda magnit tartiblanish turlarining xilma-xilligi.

[4-mavzu. Magnetizmning maxsus hollari. A°B? tipidagi ferromagnit varim o‘tkazgichlar,

I5-mavzu. Ferromagnit yarim o‘tkazgichlarni tayyorlash, Magnit hossalari. Elektr xossalari.
16-mavzu. (A% Mn)B? tipidagi namunalarda ferromagnetism mexanizmi.

I'7-mavzu. Kichik zarralar magnetizmi. Bir domenli zarralar. Superparamagnetizm.
18-mavzu. Spinlarning optik va elektrik oriéntatsiyasi. Optik orientatsiva. Xanle samarasi.
19-mavzu. Spin injeksivasi. Zarvad tashuvchilarning spin relaksatsiyasi.

16-mavzu. Spin injeksiyasi. Zaryad tashuvchilarning spin relaksatsiyasi.

17-mavzu. Spin relaksatsiyasi mexanizmlari. Elliot-Yafet mexanizmi. Dyakonov-Perel
mexanizmi.

18-mavzu. Bir-Aronov-Pikus mexanizmi. O‘ta nozik o°zaro ta'sirlar ishtirokidagi spin
relaksatsivasi mexanizmlari.

19-mavzu. Spintronika asboblari. Yarim o‘tkazgichli spin tranzistori.

20-mavzu. Spinli yorug'lik nurlatuvchi diod. Gigant magnit qarshilik samarasi asosida
ishlaydigan asboblar.

IILAmaliy mashg’ulotlar bo’vicha ko’rsatma va tavsiyalar

Amaliy mashg ulotlar fanga tegishli bo’limlar bo’yicha amalga oshiriladi
Amaliy mashg’ulotlarning tavsiva etiladigan mavzulari:

1 Elektron spini ishtirokidagi o°zaro ta’sirlar (samaralar). Elektron va atomning
spini, Shtern va Gerlax tajribalari.
2 Elektronning to‘liq mexanik va magnet momenti va u bilan bog'liq tushunchalar,

3 Elektronlar, atomlar va fotonlar spini. Elektron spini ishtirokidagi o‘za ta’sirlar
(samaralar). ‘
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