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怮 K鈷 ≠ t

ㄙ〃

TUUbtainaInUreusefulfU1Ⅱ IUfU㏑ m’ slawfUr practicalapplicatiUns,cUnsiderasegment

Ufstraight、vireUflength′ andcrUss-sectiUnalarea4,asshU、 ň inFigure5.2.1.

︴﹉

︴∴
一
﹉∵﹉

一

一.
F㎏ ure6.2.lAu㎡ fUrmcUnductUrUflcngthJ缸 mpUtenthldIferenceΔ /=吒 一吃 .

,isappl怡 dbetweentheendsUfthewire,SuppUseapUtential山 fferenceΔ /=吒 -K

㎏田ming元 tUbeu㎡ fUrln,wcthenhavecreatingallelectΠ cfleldEandacurrent王 ˊ

Δ/=吒 一吃 =一 f元
.σ§=E了

ThecurrentdenSΠ ycanthenbewhttenas

J=σ E=σ〔芞午｝
WihJ=f/4,thepUtenIaldifferencebecUmes

Δ◤=〧 J=〔
:4｝
r=R′

(

(6.2.3)

wllere

(5.2.4)

(6.2.5)

(6.2.6)
Δ/  了
R=
r  σ4

is theresistanceUfthecUnductUr.Theequa● Un



Δ◤=JR (6.2.7)

is the‘
‘
macrUscUpic’’versiUnUftlleU㏑㎡ slaw.TheSIunitUfRis theUhm(Ω ,Greek

le竹erUmega9,where

lΩ≡上工
1A

Unce again, amaterialthatUbeys the abUve relatiUn is Uhnlic, andnUn＿ Uhnic ifthe
relatiUn is nUtUbeyed.Ⅳ ㏑ st met㏕ s,withgUUdcUnductivityandlUwre血 stiviㄅ ,are
Uhmic.Wesha1lfUcus rnainlyUnUhnicInaterials.

↙  ︴
;ˋ′   i6〡

Figure6迄 之 Uhnicvs.NUn-UhΠ IcbehaviUr.

Theresisuv丘 ypUfaInaterial isdeflnedasthereciprUcalUfcUnductiv北 y,

(6.2.8)

(6.2.11)

(6.2.9)

(6.2.lU)

p=〧 =告

FrUmtheabUveequat㏑ ns,weseetllatpcanberelatedtUthere血 stanceRUfallU切 ect
by

E Δ◤/了p=° =r/4

R=旦
4

R4

Ur

There血stiⅥ妙 Ufamaterialactual圩 varieswithtenlperature工 FUrmetals,thcvariatiUn
is linearUveralargerangeUf9Π

p=馬 I1+《Γ一%)I

wherea必 the彪羽〞θrat〞 rθ εUq”ε尨ηt or〞θ∫打〃v9〞.Typ㏑alvaluesUfp,σ anda(at
2U°C)fUrdfferent 妙pesUfmaterialsare區 ven in theTablebelUw.



Re§ istaⅡceUfaHUⅡ owCyIiⅡder

CUnsideraho11UwcylinderUflengthtandinnerradiusa

F㎏Ⅲe5.5.3.Thematerialhasresistivi,p
andUuterradiust,asshUwn in

FigⅡre6石.3Aho11owcylinder.

點::::思 :f︴l:I」::甘驟盟器織跟著撤 社揌i驟玉::::j:::nder㏕

點︴:l｝l:I::卄:驟嘂:狂掛 :孓il驟克盟羅iI晃:瘀 UⅢ㏄surfa㏄s9U
SoIⅡti.Ⅱ :

(a9WhenapUtentialdI跆 rence拍 .p口怡dbemeentheendsUfthec∥ inder,cl1rrent nUws
paralleltUtheaxis.Inuiscase,thecrUss＿

sec位 Unalarea拍 ⊿=π《↗-〞 ),andthe
res拍tance必 givenby

R=告 =ㄞ。方爭〧≒尸°

(b)C°nsidera山 fferentialeleInentwhich“ madeupUfathincyl㏑ derUfimerradius′
andUuterradiusr+a9andlengtht.Itscontribu●on tUtheresistanceUfthesystelIl is
givenby

叔 =∠型  p雄
⊿  2πrL

where⊿ =2π rt is theareanUⅡ 11㏕ tUthedirec位 UnUfcl1rrentΠow.ThetUtalre血 stance
UfthesysteIIlbecUmes

R=f岩孓
=:=ㄎ

券:;ln〔手｝



∠t竹切ε 劦夕
〞  ́ 屁昭 ′

lhresistanceRσ
。
乒Ⅱ℃‘.3.1).

CUnsideracicuicUnsistingUfabatte.「
andaresistUr〝由

Letthepae仗 Ⅱ 山ffe6ncetetweentWUpU㏑
伯 aand乙 beΔ /=吃 一吃 >U.Iach狂

ge

-    .   .     .-— ⊥:-. ︿＿︿.行‵9 ●6 ●n╭fp,qpdLeIIIlcPvt° lltlalu一⊥1︶‘︶
止︶V︶ ﹀⋯  ￣￣̄     

—

energyUfΔσreΠIinsunchangcd.

每Γ
〞

Figure6.3.1AcicuicUnsist如 叫呂Ufabatte理◤
andaresistUrUfresistanceR.
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MateⅡal
Resist∥ⅡVp
(Ω .m)

CUnductivi妙 σ

(Ω .m>︳

Temperature

cUemcienta(UC)￣ l

E︳enleⅡ ts

Silver
1.59× lU￣

8
6.29× lU7 U.UU38

CUpper 1.72× lU￣
8

5.81× 1U7 U.UU39

Alumintlm 2.82× lU￣
8

3.55× lU7 U.UU39

Tungsten 5.6× lU￣
8

1.8× lU7 U.UU45

IrUn lU.U× lU￣
8

1.U× lU7 U.UU5U

Platinl1m lU.5× lU￣
8

1.U× lU7 U.UU39
AIIUy§
.  Brass 7× lU￣

8
1.4× lU7 U.UU2

Man田 ㏕ n 44× lU￣
8

U.23× lU7 1.U× 1U￣
5

NichfUine lUU× 1U￣
8

U.l× lU7 U.UUU4
SeⅢ ieoⅡductor§

CarbUn(又raphite)
3.5× lU一

‘
2.9× 1U4 -U.UUU5

Gel1IIan㏑m(pl1re) U.46 2.2 -U.U48
SilicUnΦ l1re, 54U 1.5× 1U￣

3 -U.U75
IⅡsulatUrs
﹉
Glass

IUIU-IUl4 lU┤
4一
lU￣
IU

Sulfur lUI∫ lU￣
I‘

Quartz(血 seΦ 75× lUl‘ 1.33× 1U￣
18

6.3EIectricaIEⅡerg/aⅡ dPUwer



S口Ⅱl】ma=y

. TheeIectriecurrent isdeFlnedas:

.  TheaveragecⅢ ent inacUnductUr is

几vg=ησ44

、
vhereKis thenulnberdensityUfthechargecarriers,σ is thechargeeachcaΠΠer
has, v〞 is thedrⅡ比speed,and4is thecrUss-seCtiUnalarea.

. ThecurreⅡ tdeⅡ㎡ㄅJtllrUughtllecrUss sectbnalareaUfthewireis

J=η〞〞

. NI沁rUscUpicUhm’ s㏑w:thecurrentdensi妙  is prUpUrtbnaltUtheelectⅡcfleld,
andthecUnstantUfprUpUrtiUnalΠ y必 calledeUⅡ dl1ctiv“yσ :

J=σE

. ThereciprUcalUfcUnductivi妙 σ iscalledre§ i§tivi妙 p:

l

p=-
σ

.  A石acrUscUpic Uhlm’ s lan,: The resistance R Ufa cUnductUr is the ratiU Ufthe
pUtentialdifferenceΔ ◤ bet、veenthetwUendsUfthecUnductUr andthecurrent l

r=望2
磅



. Rcs拍tance“ relatedtUre㎡st∥ i妙 by

where了 is thelengthandˊ 6 is thccrUss-sectiUnalareaUfthecUnductUr.

. ThedⅡftveIUcityUfanelcctrUn in thecUnductUr is

一   εEVJ=-— t
P?。θ

where η% is the mass Uf an electrUn, and t is the average ume between

succcsSivecUllisiUns.

. Theres必tivi妙 Ufalnetalis relatedtUtby

p=〧 =免

.  ThetemperaturcV匆 ΠatiUnUfresisuv比 yUfacUnductUr is

p=pU【 l十 a(Γ一%)︳

whereais thetemperaturecUeffldeⅡ tUfreS杺t∥i守 .

.  PUwer,UrrateatWhichenergyisdeliveredtUtheresistUr is

P=fΔ◤=′R=上生﹂一

Ⅳ
一J=
R

R=上生
4
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