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(a) Consider an ensewble ol non-imteracting parhicles wheu eack
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OARRIER -CARAIER SaATTERING

Wwhen carrrer oé;ns;‘ fes are 4igh, collisious betweew aarfiels |
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INFLUENCE OF ELECTRON-HOLE SCATTERING ON . ..
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FIG. 2. Electron distribution function as a function of energy at various times before and after a pump pulse at time 1 =0,

those experiments. Time-resolved observation of this
feature in absorption experiments could provide a direct
measure of the hole-optical-phonon coupling and possible
nonequilibrium phonon effects at lower temperatures. As
shown in Fig. 3, the athermal phonon replica is observed
to smear out with time due to hole-hole scattering and
eventually form a Maxwellian tail after 200 fs.

Finally, in Fig. 4 we plot the differential transmission

spectra as a function of photon energy at various times us-
ing Eq. (2) and the results of Figs. 2 and 3. The excess
energies of f and f4 coupled by a photon of energy hv are
chosen to satisfy the momentum conservation rules for
band-to-band optical transitions. A quantitative compar-
ison between Fig. 4 and experimental spectra®? is difficult
at this time due to the overlap of the excitonic absorption
spectrum at low energies which changes dynamically dur-

Hole Distribution
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FIG. 3. Hole distribution function as a function of energy at various times during a pump pulse at 1 =0,




| (B) COULECTIVE CARRIER -CARRIER. SCATTERING-

s Lleetrons in lhe bottow of He condvetou band move Hirough a
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o An alternatve derivatiou is obtaived & so/w’:«i Mg eovahoy
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|
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|

7. ,_? = €(n-2)

;L’; aa Vo (NT) o NPT ae PPN 2 NPT .
- @'#erem’a‘qh‘tﬁ last equabioy gives:

d*n ~ _ 31 ,E;nr.ﬁf g—h?-(—ﬁ E—o)

= l
anol  te continuity egmﬁ:‘w for electou covservatiov, i.e. |
|

din _ ne p.op _ ne n-ne _ . ne* |
— = = ° [= T £ it -l@) —m = == (ﬂ"ﬂﬂ) |
ot~ m* m¥* ce) €2 m*ea

| Defining  bp=-e (n-n.), we obtain differential eovabiou
jﬁm%m%e. demsd'-% fluetuatiou, ie. ﬁ v

od{f" [-efn—na] ¥ 1:—*8_; [—e Cn-no)]= o

7
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|
ngporJran+ notes : |

(0 Plasma oscillatiou is o colleckive toagf-]-udrmaj, aertatiov of |
e eonduckou e lectron gas- . '

() A plasmow s a quantw of plaswa oscillatious . PLASHONS
obeﬂ Bose - Ea‘ﬂskl‘z statistes, P

(3) An eleetrow couples foitl Fe electostate f‘e{o’ Jluehiatoys
due tvo plaswa. oseillatous ,/u a n'wilar manner as e
Charge of Iha tlechou couples 4o Ma tlectostate freld
6ffuc, abous olue 4o /pnga'ha’;'vql pPor.

(4) Fox plaswa, oscillabou 4o be establisted , He condrtioy
Wt 2V = lal>d (%")”"

must be Jull[illeo |, where T s Ma colljsrou #ue. Siuee T

s about o™"? = fo'H s, the condibon is satisfoed fu sewscon—

oluckors Jor carrier clensities > 1018 em™, Hence, His meclapisw /s
| ‘mportant v narrow-gep S& OF wide-9ap S¢ illuminated with tteuse laser.
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' ® The plocess is identica) to Me Frohtict, rwuterachou ;;{ plasuon
‘ o/au,ang /s neglected excspt Mat w,—wp and €lo) - .
I Theregfore:

|

) em
L. ;mz.;:%éj - ot | %’}

| wlre  Gmax awd Gmiw were odlseussed awd expressious were
| gvewiu conneetioy ot POP sﬂm&be.rrnc? ;

!o Note on Qmax ¢

I - }age max refers 4o shoxt-waveleuglt oserllatioss , butons
. Debye length is needed o screew e utemachor . Therefore ,

i whenw 9Gmax txeeds 1/lp , He scakitering slwould be treateo
‘ as o binary eollision,

|

|

- To eoncluole Eg , Me upper buut aa,uqfs to:
Qe = min § gmax, t/do }

o Importance of plaswon m#ﬁff‘ﬂ& :

| = As noted earlier plaswa oscillakiovs aud plaswoy scattecrg
‘ are iupottack Loy rﬁz‘gﬁ, earrier densibes.

|

|

- Whew He elechou densi'ty exeeeds about /o"?m"sf e
f)/asma. oses/labous couple +o Me L0 plonous aud ove.

wust eousioler scatéer:‘wﬁ a{ww Hame  coupled wodes - [




