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a yjr)y suuple, plewowewslogical wey . 74e juterachou pofental |
efined as: |

For Silicon, the six valleys are energebzally equivalent and ke
Qlong the 1007 glirectow, near le 2one bounclary. Twe 7ypes
of intervalley scatterng are possible:

e s poves a dartier fppw a gived valley fo one
ontte p,gpo_sﬁ’e side of Me sawe ak/s ( for ckacup/e
frow a valley Qlowg <1007 4o a Laltey along <ioo> olirechav)

4-Fape process  moves a carrver to one of /e remaining
valleys-

Tu bot. cases, intervaliey scatering regwires phonons wrll
wavevectors near /e wone boundary. Suel phonous are
called intervalley phonons. Note also Nak g - type process
/s an umklapp process and kasa nefzﬁaam wavevector
0.3 Gja. The waveveetor rnvolved i» f-prxess is on

the order of Y2 0854/a = 1.2 a/a . !
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because /o valleys I, L ano X are not enerjebooly
Z«:‘Valmz‘. For exarple, I"valley /s about QZV e locs

ellipsoidal L -valey /locates! atong €I1> direchon. |
Because carriers wws+ aym‘fe x03ev of enegy, rnter—
valley scatter'ng odloes not occur waless a 4igh elechre
pﬁ'e/o/ /s é@sen-f' 0 qecelerate he acarrrers 7o /}{94 eneray -
For electrons /v GCads, besides -4 ,L-L,L-X one/ xX-x |
_s‘cti"?‘lle(‘;‘ns ;s /oassfé/g

Uep = Dif Ulnt) i

where Dif , the intervalley dleformatov potenbal, characterises
the sﬁen\gz‘da of /b scattering frow Mg inibal valley it fo Ma
afv‘uaf valley " This iuterachou poteutial Has ebecfonie cous-

-/bonfnf' ® /f?-v = 3{',(



-23-

4 Therefore, He watnx eleuent g9uared ;or intervalley scalbering
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= The matrix elewent is independent of é' ) whicl weays ok
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= The crystak wowedbuw cosservatiov (For norual proasss)
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wlere Ag is Tte pector /‘o/nmg_ the two mz?s? minima . 5'm1'5

AL is large co fo Mo addshouval wavevector c&'«xge
due to plonow 5.0.«706'0:( OT euus oY, we cau scé;,:

aud e scattering rs treated as non- polar apr‘mﬂf ,odaz:o:«.
S‘ﬂ/&f'eff.’?g_ w/ Weo = ‘O’Az-

-
® The tfotal a.:.wtﬁm‘n)zam/fe out of inihat stabe & cau be :
oaletlaked ur ,OW?US{? der/ved resv/t constaut |

| watnk lauenf. The ewergy touservalioy su fdza'w'én‘m‘wc?

,odwce.ss m?vw'r-est |
i‘g%f‘fg + Ec,' L Eg‘ + Ec_F == fg’= EK _'!"ﬁkfo + b} ‘%567[
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If te number of firal valleys fo wliek carrier scatters s |
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= fota/ 205
where:  Zp= # of final valleys for scatberss
Afr = oifference 6ezeao Yo bottows of He conductioy
bawds /n He fnal awd Hea inltial .
(BEf =0 for ec/w:‘x/a&wf' ‘e /-e/‘w‘% sm%z@)

7o summari<e:?

4 GZ Dy ] |
T —.?;%'ZCL [M{fc/ﬂ +}9w,-_(~45[,-) + (A/:*F +!)9¢(£x‘zw,(-af{;)]




The intervalle sea Ftering

Js z ru elecidaty,
He m observed /vy flg @
50 - called Gunn effect ‘-4
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