‘]Gwﬁln T A/

. 2
PULD : 003]35 25] HW 9 ECE 65600 by Peide Ye

November 18, 2025 Lecture Time

for ¢ 3 f.ambah bid, e arerage

kiekc oy per farércle s«
ln= €72 theTh

baf G

where T is t}:e electro temyelature

e)

Lriéégés_é‘ tu wiite tha DD equatmn in this furm?

g} Parabolic energyhands

B} Han%egenerate carrier: statlstlcs

c} The anicroscopic: reiaxatwn time apprummatmn.

dommatemmﬂer hlgh electric fialds. How dces the saturated velazxty dep&ml on the
uptical phmmn energy, fig,?

| b =




g i s

c) 4] Which of the fo!iamng statenies
‘thethermal aiie g

fe wtien tivg diift enerdy s small compared to

T con /wrofen via  eloific scafﬁerf?j
I can }mﬂa. vip  nelasiic. Scaﬁeﬂy

elastiz coliZions are  much mone

Hhen  ToelncHe

" l'_j’_ (EE' ff' ) apprmnmabely -what is the magmﬁﬂie ofthe eritical etectric

V;' 01KV em.. Yor ® 1xfg] omfs Mm% 1400 u-..’/i/.g
b) aikv,!cm

Eo= B4y Kfem % ok fom

e)' = ‘00“11:\?,-":1:1 :

d) 6] Whatis meant by 'the terin; *non-local” semitlassic

field-dependent

. Tap:d iy i spacethan the ensrgy
i3 temperature
SsmeTe rapuiiy in time than the £NEIEY

), /ATl 6F e ahove.

€} Noneofthaabove,

it



¢) 71 Under what conditivns does velocity overshoot ocour for a rapidly varying slectric
field? :

A} When transport is ballistic. - : Im<t< T
b} When fransport is quasi-ballistic,
c) yYWhen the momentum relaxation time is much shorter than the energy relaxation
d) When the momentum relaxation Hime is much longer than the energy relaxation
time.
e} When the momentum relaxation tme is nearly equal to the cnovey relaxation tme.

@) B8) Assume that a strong eleciric field is switched on at £= 0. Which of the following
statements is trie about the velorcity vs, fime transient?

d)) The drift velocity overshoots its steady-state value, Larriers Fufﬂhli\’ aue ferafe 4’*“‘6“"
The carrier energy overshoots its steady-state value,
¢] The driftvelocity and carrier enargy overshoot their steady-state vahies. Lal‘ mlﬁ ) 50 m[ady Hles fader
d} The drift velocity overshoots its steady-state value and the carrier ENergy
undershoots its steady-state value, than 7 s{vag shte

€} The drift velociiy undershoots its steady-state value and the carrier energy
overshoots its steady-state value,

) 9 Which of the following statements is true about the drift and thermal enetgies duringa
velocity vs. time transient ke that in questions 337

@’me drift energy overshoots its steady-state value, Dﬂ'fi' 9"‘91’ i the direct fhedn
) ‘The thwermal energy overshoots its steady-state value.

¢] The drift energy and thermal energy overshoot their steady-state values. eu% 1{ Mm Ja‘

d} The drift energy overshoots its Steady-state value and the thermal energy

undershoots its steady-state vaive, DME{ the w fmﬂj- over shast f/me ) Wiz
&) The driff energy undershoots its steady-state value and the thermal energy
overshoots its steady-state value, ﬁ’f
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d }  10) When comparing velocity vs. time translent to a steady-state velocity vs. position
transient, which of the following is true?

ool e fan B fof -ﬂmﬂ-sfofe.

-

a) ‘Temporal velocity overshoot is stronger than s=, spatial velocity overshoet

b} Diffusion effects are much stronger in steady-state than in transient situations.

g Ensemble effects are much stronger in steady-state than in fransient situations.
All of the above, .

e] None of the above,
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