TennoBoe nanyvyeHue



TennoBoe nsnyyeHue

B 3aBMCMMOCTM OT NPOUCXOXKOEHUS
pasnuyalroT BUObl NMIOMUHECLIEHLINN
(cBeYeHUs)

eXemMunrommHecLueHUus
e@oTONOMUHECLIEHLUSA
*INEeKTPONOMUHECLIEHLUA
TennoBoe usny4yeHue
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TennoBoe n3ny4yeHne obycroBrieHO
HarpeBoM Ten, HabniogaeTcs npu
noboun Temnepartype.

Npy yMeHbLUeHU TemnepaTypbl:

1. max caBuraeTcda B
ANMMHHOBOJTHOBYHO CTOPOHY

2. YMeHbluaeTCA UHTEHCUBHOCTD.

MNMpun T= 300K — cBeyeHne B nHppakpacHou obnactu



HanommnHaHne

VvV C




TennoBoe nsnyyeHue

TennoBoe n3nyyvyeHme — paBHOBeCHOe.
(pacnpenesieHUuE SHEPTUU MEXKITY TEJIOM U U3Ty4YCHUEM

OCTaeTCs HEU3MECHHBIM JIJISI KaXKIOM JJIMHBI BOJIHBI)

XapakTtepucTmka TennoBoro U3nyy4yeHmns — noTokK aHepruu,
MCMyCKaeMbI C eAUHNLLI NOBEPXHOCTU — 3HepreTu4veckKas
cBeTumMocCcTb R.
dR .=r _.dw, r
aoT

oT — ncnyckartenbHas CNOCOOHOCTb.

oT

o0

R= j r(w)dw

0



TennoBoe nanyyeHne

d@w - NOTOK 3HEPrMun NagaoLwmnn Ha Teno.

dD *w — NOTOK SHEPTMM MOFNOLLEHHOM TENOM.

dD* |dD =A

- pornowarenbHas CNOCOOHOCTbD.



TennoBoe nanyyeHne

A =1 abconomuo YyepHoe meso (AYT)

Moagenb AYUT

— — <
AmT A - const <1 cepoe meno




TennoBoe nsnyyeHue

3arxon Kupxzoga

OTHoOLWEeHne ucnyckateribHOM CNOCOOHOCTU K nornowaTtenbHOMN
cnocobHoctn HE 3aBUCUT OT npupoabl Terna, ana Bcex ten
sasnsietcs OAHOU U TOU XKe dpyHKLMen 4acToTbl M TemnepaTypbl.

Vot Vot
ot | _| Lot | f(aT)
Aa)T 1 Aa)T 2

Ons AT r _=f(wT)
TK. A4 =1




TennoBoe nsnyyeHue

3aKkOHOMepPHOCTU nany4vyeHme AHT

MNpwv yBennyenum T
*Makcumym cOsucaemcsi 8 KOPOMKOBO/THOBYH) CIMOPOHY

[Inowadk rnod kpueou yserudueaemcs

3akoH CmegpaHa-bornbumaHa

CtedaH (1879) nokasar, 4to R N]ﬂ

BonbumaH (1884) onpenenun noCTOAHHYO B 3TOM 3aBUCUMOCTW.

R=oT
¢ =5,710"° BT/M* rpar®



TennoBoe nsnyyeHue

3aKkOHOMepPHOCTHN nanyyeHne AYT

3aKoH cMmelleHnsa BuHa

BuH (1893), nokasar, 4To oyHKUNS OOIMKHA MMETb BUA!

flo,T) = o’ F(o /T)

OTO COOTHOLIEHME MO3BOIISIET ONpeaenuTL 3aBncumocte mexay A u T.

A =b

max

b=2,9 10° uM rpan



TennoBoe nsnyyeHue

3aKkOHOMepPHOCTHN nanyyeHne AYT

Penen n [DXKMHC NblTanmcb onpeaennTb MCKOMYH OYHKLUIO nCxoas U3
TEeopeMbl O paBHOpacnpeaeneHnn 3Heprum rno cteneHsim ceoboabl.



TennoBoe usnyyeHve 3akoHoMepHOCTU nany4yeHne AYT
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Ynompaguonemoesasi kamacmpocgba!!

«YnerpacdmoneroBana kKatactpoda» - Kaxgoe Tesio, odbnaparLlee

3HeprV|eﬁ AnNnA wun3ny4vyeHus, AOJTKHO U3ny4vaTb ee NpakTu4yeckn NnosIHOCTHLIO B

ynbTpacgumoneTroBon obnactu n Kopoye (npu nrobon temneparype )



TennoBoe nanyyeHne

®Popmyna lNnaHka

Mnank 81900 rogy Hawen BblpaxeHnune onsa f(w,T),
COOTBETCTBYIOLLIEE SKCMEPUMEHTY.

N’ 1
) T p— M.MnaHk (1864-1909)
f( > ) 471_202 QM%T 1

CeeTt N3NyHaeTcqd B BUAE OTAEJIbHbIX |'|0le,|/|17| QHEPINN - KBaAHTOB, BEJINYMNHA

KOTOPbIX NPOMOpLIMOHanbHa YyacToTe E=hv=h w.

h= 27 h =6,62 -10~3* 0x1c cex

dopmMyrna coasracyemcsi ¢ IKCrnepuMeHmom
[lpu manbix Yacmomax (bonbwux A) nepexooum e ¢hopmyny P-/.

eCoasiacyemcsi ¢ 3aKOHOM BuHa



h =1,054 103 pmx cek

OXX=HM=Krm?/c? K C = KrM? ¢c/c? =krm?/c
Mvr=krm?/c



KeaHnmoenle ceolicmea ceema

dPoToachdekT

icnyckaHue anekTpoOHOB BELLECTBOM Nod AeNCTBUEM
ceeta. OTkpbIT ['epuem B 1887 roay.

N3yuanca CtonetoBbiMm 1888-89 rr , JleHapaom u
TomcoHoM 1898

OGHapyxeHbl CB-Ba:
1. « — » 3HakK 3apsida
2. Ynbmpadguosniem 6osiee agpghekmueeH

3. Benu4uHa 3apsidoa ~ noasioueHHou
3Hepauu

4. OnpedersieH yoesibHbIU 3apsio —
noomeepxxodaemcsi, Ymo 3JIeKMPOHbI.



doToadpdekT KeaHmoebie ceoucmea ceema

Ipu U=0 [#0

EcTb HaceIlieHUE

[ ~ @ —3-n Cmoremosa

eU =]/2(mV2max)

NN -

U, 0 7

[1o Knaccu4eckon Teopumn OormKHa ObITb NOporoBas
(MMHUMArbHasa) UHTEHCUBHOCTbL, ECTb NOPOroBasa 4YacrtorTa.



doToanekTpuiecknn adpekT —saBneHmne BbIoOMBaHUS
CBETOM 3JIEKTPOHOB C NMOBEPXHOCTU NPOBOAHMKA
( QUHLLTEWNH)
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Caa6biiA MeTaAA MY eCKas SIPKMIA
KpPQCHBIW CBaT nAQCTUHAO KPQCHBIA ceaT

POTOH MOAOR 3HBP MK
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PoTtoH BoAbLLIOK 3HEpPrK




®oToadhdekT Keanmoenie ceolicmea ceema
1 , )
hy = EmV 4+ 4 (A=eq)

Ypasenenue dunwimenna

hvml.n = e -

KpacHas epaHuua gpomoaghgekma




KeaHnmoenlie ceolicmea ceema

TopMO3HO€ pEHTTE€HOBCKOE HU3TyYECHUE

Pentren — 3-m uznyyenue ¢ A < 100HM..

Bo3HukaeT rmpu 60MOapIMpOBKE OBICTPBIMU JICKTPOHAMU
TBEPABIX MUIIICHEH.
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PEHTTEHOBCKOE U3J1TYHYEHUE

[1Ba BMaa:

e Xapakmepucmu4eckKoe- Bbi3BaHO BO3OYXOAEHNEM BHYTPEHHUX
SNEKTPOHHbIX 0O60NOYEK.

e TopmMo3HOe —Npuv NnonajgaHumn arNeKkTpoHa B TBepaoe TeNo OH

TOPMO3UTCS - SHEPrUst NepexoanT B TEMSO U B PEHTIEHOBCKOE
N3ny4yeHue.

CorracHO KJ1aCCUYECKOU TCOPUH JOJDKHBI BO3HHKATH BOJIHEI C
aI000M A,

Kmax JIO0JDKHA CMEIAThCS B KOPOTKOBOJHOBYIO CTOPOHY IIPH
yBenuueHun U (DHeprus snekrpona = el))

DKCIIEPUMEHT MOKA3bIBAET HAJIMYNE KOpOmKOBOJZHOBOIZ
CPAHUUDBL.
A =1239/U

m



TOopMO3HOE pPeHTreHOBCKOe usrny4vyeHue

J A
U=50xkB

U=40 kB

U=30 kB




KeaHnmoenblie ceolicmea ceema

IDOPEKT KOMITOHA (1922r)

PEHTI'EHOBCKAS TPYBKA
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J=f (M)



IPDEKT KOMINTOHA
A ;A

I LA,

A A A A
AL =LA"—A=A(1-co9)



3aKOHbI COXpPAHEHUS NPU B3AMMOACHUCTBUHU
(poTOHA U IEKTPOHA

hv
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3aKOHbl COXpaHeHUs Npu B3auMmoaencTeBmmn
¢poTOHA M INeKTpoHa
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3aKOHbl COXpaHeHUs Npu B3auMmoaencTeBmmn
¢poTOHA M INeKTpoHa

mc* (v —v')=hvv'(1-cos0)

Nnu Y4UTbliBad CBA3b AJ1IMHbI BOJIHbI N HYaCTOTbl — V:C/}V

AL=A"—1 zi(l—cose)

mc

— /’L ¢<—= KomroHOBCKas qnHa
BOJIHBI DJIEKTPOHA.

mc






