
Extended Abstracts of the 1993 International Conference on Solid State Devices and Materials, Makuhari, 1993, pp. 389-390 PB-1-9

Cyclotron Resonance in Ge Layers in Ge1-*Si*-Ge Strained Heterostructures

V. V. Nikenorovl ,V. I. Gavrilentco, I. N. Kozlov, l[..D.I,Isldavsl(aya,
L. K. Orlov, O.A,Kuznetsovl A.t. Chernovr

Irrrtltrrto of I'pplloC Ptryrlco cf Erloclrn lordcry of Sclona+c
46, Ulyanov otr., lttdury lfovgorod, 6O36,Oe, Rusala

phonc: (83tr)-e-384269r fa*: (8il1l -2-3x6i!!l2t c-nall I zfkCappl.Dnoy, su
a
Phyelco-Tcchnlcal Instltutc of tflzhny tlovgorod Statc Unlverslty

23rGagarln pr. rllldury Uovgorod, 6()9600, Rueala

ws rcBort tlre flret lnvesttgation of cyelotron reeonance (CR)

of photoEenerated, carrlers ln undopeil Gier_*8l_-Ge heteroFtruotu$s
groufi ao €6{11U(45 O'eol auloatratq lrrJt-c?D techniguc 11,?1. Thc
quantru well strusture (QI[S) uEed ln the e:<perlments cone.i5tE o.f
243 perlod of, lso fr- tfrtcf Ce $ells and 320 fi-Uriclc €.o.e?Flg"trg
barrdere. llbe pracullarttry of Budh gns is the elastlc d6tgteuation
afisl.trg froa "ttrs [lal|lagch ef tattl'ce pertoda gf 6€ and GGl_XglX.
In our case the defornatlon corrasponde to unl-axLal stretch by
Po 6.O kbar along QWS axl.s. caAa ltght-enltting dlode hae besn
used to exl,te photgcarrl,erE.

Flgrur.es l'e *nd 2 6hoy the nlerosave abEorptlon and nigrowave
photoreFponse Fpedra (T = 4.2X, I = 2.3 m). flde CR l1ne ls ob-
gerved. ln boilh sDectra. 166 a-Eerl.uente wLth tha polarl,zedl radta-
tione lndl.cFt tFat thlg llae Le aeao€lated witb the @ absorFtlon
of posltlv6 cbaggc earrierg. Itle effestlv€ uass eetLilated frim tte
Pqak pwltlorr. dlffere fron tlra effect,lve nagseE botfr llqht
(rr.0.0{2uol ardl heavy holee (\=o.39!o), and the half-uldth of
thls line corre9ponda to Lnveree relaxatl,on time rzr -3'l.ouc-r.
It lB (|jl€nrly a€en tbat thts llne le sufflcientl,y gtder th,sn tftat
ln the huftr' c€ (Fig.rb). Etus, lt ls conaluded that we obeerved
CR, of holeF rt ttrc bottor! of glf in etaained Ge layerE.

389



Figure 2 showp that pers{stEnt photoconductive effect ocsurs in
euch QWS at low temperature (T - 4,2 K) . The CR line arlses ln
photoconduttvtty spectrum rrnder interband illuninatton (Inig. 2a)

and dtd not dlsaB.pear when light e:(posure was over (rig.zb). The
iattcr l-nd{,ea€c: that tlrc rgrrtlet scp.ration of p}rotocxftod holes
and electrons takes place. Ttte electron seemfi to be captured by
ggsle t:rapc, tlr*t :r.Lca orrpl-e,i-*la tlra rtlrsanao af ol'+rrt.rrrrn T I na f.n l'lP

epectrun.

L.Orlov'Ii.K. et aI. Sov,Phys.iffgp, 1990, v.7L, N3r p.573.
2.Kuznetsov O.A. et al. JETP l€tt,, 1991, v.54, N6, p.347.
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