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Temperature quantitatively expresses the
attribute of notness or coldness. Temperature is
measured with a thermometer. It reflects the
average kinetic energy of the vibrating and
colliding atoms making up a substance.
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NEEEBHREEZ AIHEESATINZFELTNMEASIBRBBERATHUERRRZ—. ZRBZERARHZR KB E,
AARBESTEHSAEMLERIFE, RIMBREXNZAMER, SHFHIELFREEFTVAX, RPREEEERBHY
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BPRHEESERASAI FHTEYERRRRERX, FERENEESERTENRIHRSHERMED:

Hep, mRXTSAHSFHRIRE, THENEE, KN IRFTESER(1.38x10PEE/RRX), My SES FRTUNFEYEE,
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Hep, N R RFMRINES E%(6.022x 108 ER), RNETRSAER (8314EE/F/R-ER). HEit, BIFSAZ) HFE
i, BESAMETRERENANER (WI1247T1EE/FRX-ER), BNAARESEKY -, ZERETSXRAEER
X, ARIERBBFEF S SAHELCHRIR, AMREMLERBIEREEENET1.5KKE. REAE280E380F R XHIE
HERMN, ®R1H, FCEFNH TIHERSAWFRRLAXKE, FC EAXNNMERER, XRBFESEFLHX ()
(4) HFHERIRTANE, 732 RC (L ) FMC (BE/RELRR), HITT XS4,

TRRBLEREZERLER, SEHNFECHTNERLFE BEXMEEES FEMMEREEMME. REBBSHKA
BAESERTHIPERZRE BSAINZERNN FEREFSHMTNEENFEECEERRIZHRIRT, B
— ML FEMAREFE MRS EHERCEE R ERMILMN, Ao ENLERMTN, HIRELRFHFH, SXBHKIE
FAERERE?X—RABESREFISAERMBR, ERNRNZAERBRMRRGER,

Gas Name Molecule Mass Cx Cv Ci Cnm Atoms Bonds
Helium He 4.003 3.1152 3.1156 12.471 12.4717 1 0
Neon Ne 20.18 0.6179 0.6180 12.471 12.4712 1 0
Argon Ar 39.95 0.3121 0.3122 12.471 12.4724 1 0
Krypton Kr 83.8 0.1488 0.151 12.471 12.6538 1 0
Xenon Xe 131.3 0.0950 0.095 12.471 12.4735 1 0
Hydrogen Ho 2.016 6.1855 10.183 12.471 20.5289 2 1
Hydrogen Chloride HCI 36.45 0.3421 0.57 12.471 20.7765 2 1
Hydroxyl OH 17 0.7335 1.27 12.471 21.5900 2 1
Chloride Clz 70.9 0.1759 0.36 12.471 25.5240 2 1
Bromine Brz 159.8 0.0780 0.2 12.471 31.9600 2 1
Oxygen 02 32 0.3897 0.658 12.471 21.0560 2 2
Steam H20 18.02 0.6920 1.4108 12.471 25.4226 3 2
Air 8N2+202 28.96 0.4306 0.718 12.471 20.7933 2 2.8
Nitrogen N2 28.01 0.4452 0.743 12.471 20.8114 2 3
Carbon Monoxide CO 28.01 0.4452 0.744 12.471 20.8394 2 3
Ammonia NHs 17.03 0.7322 1.66 12.471 28.2698 4 3



Hydrogen Peroxide H20:2 34.01 0.3667 1.1 12.471 37.4110 4 3
Methane CHa 16.04 0.7774 1.7354 12.471 27.8358 5 4
Carbon Dioxide CO2 44.01 0.2833 0.657 12.471 28.9146 3 4
Sulfur Dioxide SO2 64.06 0.1947 0.51 12.471 32.6706 3 4
Carbon Disulphide CS2 76.13 0.1638 0.55 12.471 41.8715 3 4
Chloroform CHCls 126.37 0.0987 0.55 12.471 69.5035 5 4
Acetylene C2H: 26.04 0.4789 1.37 12.471 35.6748 4 5
Methanol CHsOH 32.03 0.3893 1.53 12.471 49.0059 6 5
Ethylene CaHa 28.05 0.4446 1.2518 12.471 35.1130 6 6
Ethane C2Hs 30.07 0.4147 1.4897 12.471 44.7953 8 7
Ethanol C2HsOH 46.07 0.2707 1.67 12.471 76.9369 9 8
Propene CsHs 42.08 0.2963 1.31 12.471 55.1248 9 9
Propane CsHs 44 1 0.2828 1.4909 12.471 65.7487 11 10
Acetone (CHs)2CO 58.08 0.2147 1.32 12.471 76.6656 10 10
Isobutene CsHs 56.11 0.2222 1.374 12.471 77.0951 12 12
Butane CaH1o 58.12 0.2146 15734 12.471 91.4460 14 13
Diethyl Ether (C2Hs)20 74.24 0.1680 1.95 12.471 144.7680 15 14
Benzene CeHs 78.11 0.1596 0.99 12.471 77.3289 12 15
Isopentane CsH12 72.15 0.1728 1.548 12.471 111.6882 17 16
n-Hexane CeH14 86.18 0.1447 1.564 12.471 134.7855 20 19
n-Heptane C7H1s 100.2 0.1245 1.573 12.471 157.6146 23 22
Octane CsH1s 114.2 0.1092 1.6385 12.471 187.1167 26 25
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Specific Heat vs. Mumber of Bonds or Atoms in Molecules
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B 2= 28 1,
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Name Molecule Mass Liquid (kJ/kg*K) Gas (kJ/kg*K) Liquid/Gas Ratio
Ether (C2Hs5)20 74.24 2.21 2.01 1.10
Ethanol C2HsOH 46.07 2.3 1.88 1.22
Propane CsHs 44 1 24 1.67 1.44
Acetone (CHs).CO 58.08 2.15 1.47 1.46
Carbon Disulfide CS2 76.13 0.992 0.67 1.48

Benzene CesHs 78.11 1.8 1.09 1.65



Chloroform CHCls 126.37 1.05 0.63 1.67

Bromine Br2 159.8 0.47 0.25 1.88
Propene CsHs 42.08 2.85 1.5 1.90
Ammonia NHa 17.03 4.6 2.19 2.10
Water H20 18.02 4.19 1.411 2.97
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Caorrespondence between Specific Heat and Mumber of Bonds
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A, Before orbital jump B, During orbital jump C, After orbital jump

B3: B FHEBRE S| R MIBRE A T

PP hRENE BREPEEY, RLUBRRTEMERIER, REENEFIFBLHT BFEMEZHE, MMEHIGEM
FHIED, ERERFEH TR, HARERNKIAEHFEERS TiERk, ZBERMNMRKAIANNRE S5 SRR
SEYE, KIETZER BETENTERZB, EFRIENMAEEERMERE, HEMRKTIAENZHFEET
EMMEBARD, LEERNFIE, AL, BEPNAEED % MUK FHZ KRR EEST e RIRT 56
#IZE1E,

BAKTAERET REANNEHAR, EXHRRFTEERES. DAFE MG, SRt EmpXgE X
= “H&ERE (impactrans) *, ZIZIEH, MFHSHRIRFBIFHFLMEERSIRME, RERFRINESHERE
BH, REHTEE. R, BFHNERSHhEENES AHRTERIT IR BENEN Nk, 7T REMNIDEE
zFﬁiO

SREM B S RATREM R E B BB RREL TN, Hli0, WFEFRNHRABRERTERER ERAGRIEREEIIMN
SRR N M FEBEEERRE, SEESESAD FREME, AHRTER, FAESRE BNEEERER~LH#S
MBI, BFHREH, BEARE BEFAGRINR,

b, BREATIALTRERFEKIGIEE. BB EENEERL, RAEEIES, BHMNRAE. BHERESE, TR
AEYRMEEE, MESHHIKPRBENERR. REIFGESHTRINERESTRIRME T EXEICERM, AHEANSR
BEEABINRFHNZEA,

RE 5 ARE
AEE, BEEMARE, RELBELXAYRPHAFHIEE SFEET., RIMEDIFEL BENHEANREHES, H

MARREDHFEHFRERKT, R, ERARKA, X—EFEELTREEHAEFEE, 2T HEMEHEERTE
HEXBER EMEEREESRENARKR EEERAEMBR,



HAMWAERRI, shae. BaE SRR MM, MEBEAERGSNEFEMEERL, Wit B2 RABET R FBF KT
KU KT R R e N sae, MAHBRENFEHRC N BRINBEHNE. ZFLRMA T RE 6L (
dynamic energy) IE(R, KEIANRGEABMATRILREER S . REZHEERXABENEETEFW, BEEREERR
BRTHRSTREKTE, MBS EEAR ERERSGWS RSN IREESEERX, BEXMXREZAEYN, TEBTHEEHESE
STRE Z BRI ERRE IR RN, £ETFX—IAR, AXRE THISREHE, EX N, Bt SRTEX=MHEERLH
RREMX 2B, AUEEHRMEREESNEEZEHNX R,

(10) T=R+U+K

L, TRRRSMZISEE, BESTEE(R). HEe (V) M3h6aE (K) £ RMM . I=MEERXERERFRBEERLE, RS
BIEMERF N JBEMNSHA IR, EERHEASENXRESHIBRENEARFHE X—HSSEEFNNERRS
FRRUTELEMEMUNE, LB RTHRENH,

BEEREESNKEHNEE, B TEHNERTREMNSBESN, EEXF LFEERBRUIREHBEEINS, Matae@EIEK
I EAGREIFNFESRMENERERERR MMEEERIERERSR, BAit, EENEERNREERDS
BEKFHISNERIE, MR FIIREMIRE.

WMRBOPEER

REHMERINN, HELEHARKHWERTEZERTEA S FEMERS, BtFESEAFIEEEMN, RE BRI AR
FE, R, I—FBBEILA T KPERVBR R L AEEFR TR FHTEHIE, HIARRA Z-ASHFEREK
HERE,

LUKIBIE RG], Ko FMEEHSRMEH KL K, S5 BHEXEEMN, RS L. HREMKIRRTHYIIEE, I
LERREFSEMANIRESD, EEENEA, BXERA, AEIMRELER, BERFERE, X—Fi MBS A XIRHH
ML 0 LLERRR o

REEEWA, STRIZESNE RPABEMZIM 5 FHRKER BEAS, R IRHBTRNESRE, ¥
BT Rid, MTISHESBIKTRS L REN LA, ERRASGDMREHITBRITENORB,
AT, MR R IRRIEE, BEELUE— S0, RO AR MRS, ke, RPARESRTRE, £HKT
HEEA TR, ASERENTE, BTRTKTERBR, RE BT RARETEE. X—ARFEDET
ESH, TR BEAR,

BRMERFNRFHASFE, thATRAEBHMS FIIEE, Bitt, HEIR M FAI30aEKER £ Z- MK, mXBI7E
F RX—FRERCFRAREHEHNKE, AMFSEAEEE L. A, BURRASOFEELZEES, RERMLEK
A, BRI, FTHEEGBE, DHEXE LR, BHKFENEEEXREARETES,



AEFX—IAA, BINATUEHFFNEESREDRZEMX R HETRED RERSHFERKEEF SBIREGM, X
HMRFIEE, RPARESHRELEMBERETHT. X—IARFEMRA, BEEFFEERRAFE3H306E, A, £k
HEMTERST, shaefBEd 5 BaEMEST MR, BiEh5RERREXEK,

BERKARORE

REZMEEFRARKIARGRELOR T2 FIRDIERE, ANEEFAS MBI FIRS, MMEZESZEE, KM, K3
ERIKAIHE—HLE, WA FERNEEE SR LA, RNRNBEEEZEAELMMIGR. EXLE, X—BREFS XM
HERIERRLIL, LUK AR, HAERKOELU ERERIENWAK, KM TR, ARER4ENBEAXIRK, 2ZEFREE LT
Wik, X—RKE—BEK IRALEE TREBICHTAN, BTRHABEREMEEREAERE.

RS BHBRAREET L FREMATIL, BAYRRIEHREEN, BEFHEBIREESIE, FFHEBMIAKX REHHE
EF, ARELEM. AR L, MEFEEZRE, 7 FRRENM, SEYREK. RKIRIFRERRT 7 FREMIZS
R, BAME, HRAR, REKERAHAAUER (FRFH) RTREESHHXHE MARRKRENE S F514
SRERUMEX, GHBER BURE B ZRKEREFREFTRE,

FEIBME, AREEFRECRTREK, B FRAPIEHEN, X— 2N FHRBE DK LN X, FlanKeRiKEE
ERAHARMNESER THAORKRIERN, KO FRSBIGEFBETERES, JES FRMMEEN, E2FLEHRD
SEE, MRERENRESH, IMEURENBNARSBUKER - SREMEIGKIER, REFDETR, ARANEA
ZHMEYMIR AR,

FERE LIRS, SREEHAKMAAIS £ REATERTHRER, 2 FRSBEEEERE K FURRENARE
oM ERBEELA AR/, ERERKAENAIZEEEE MBT4EZE, REE L LRI, BNR ISR
HEAREm EFRNES

BIOSGhY, MAEARSITREFERFHL F2AMLFERE, CEREFERFRZAMECHER, AL, BMEEHER

FARKMYR, HEBRIHAKSEEFE, BERSHXNH, ERKABRERSTRARMEN, MEEXRASHP, ATEN
BHNEFARAYE, ERAKRABEZ2NHAENERAZME, FEARTEZBLMENRDREMUSZRE, RBREARKARE G
B 8RB RS HIRIENLE,

&ie

EEFANZPIRAFEMNRE, BIFURAERSEE. e ERNEX =MD NER. ENERERRESEES
HIBNAERSY, FEN BF T, BT E M A EREENH T EER L. SERRNFIZTFSRNZARMAERS)
A, mARES, RKAE. B, ARSI URRERGEMNITEES, EEBTRRREMES REKERAINEIISEE
KA, MEESTREAR LR E B, RERATERRTERE, MEISHENEIEZHMNFERR, SRERFEEX

B, AKABIREIERTH FREMNEEEZC/E N, BT R BRRKMFEFTNNEEE. MEZELRES, BEEZ



FTUREHERE, REANS FRMOEREAIIMERR, BREEHNKFERBLA, MMERE HE EHER XUERTH
EIAEMRESREHR, MFeIsIRe A UL, BREANRFTRE,

e N

15/2023: i 16 48 ¥ 85 &
10/22/2023:

12/18/2025: 1B X X E L

X XERESER

https://cs.stanford.edu/people/zjl/abstractc.html, PDF
https://sites.google.com/view/zjlc/, PDE

https://xenon.stanford.edu/~zjl/abstractc.html, PDF
https: i.org/10.5281/zen 17972 , PDF

LR

B AOF iR S (PDF: DOI) (1 XX: DOI)
nEnATE S 1T ¥ AW B L& (PDF: DOI) (1 3X: DOI)
fEAEF RSN A (PDF: DOI) (£32: DOI)
BEZRSFFHFEERREL? (PDF: DOI) (FX: DOI)
HTEBAR (PDE: DOI) (13X: DOI)

o E:EHM=4 (PDF: DOI) (F3X: DOI)

o AIEZ T H TIRFEIFEAG? (PDF: DOI) (53X DOI)
o BEAFEHRK (PDF: DOI) (F3X: DOI)

. 4 18R EREFEF (PDF: DOI) (3 DOI)

o EEFEEL=AME? (PDF: DOI) (F132: DOI)

o [RIBAMEHEZ (PDF: DOI) (3X: DOI)

o A LLEL4 (PDF: DOI) (XX: DOI)

[EFREE (PDF: DOI) (1 3X: DOI)
EEDEREAEBEBFE? (PDF: DOI) (3X: DOI)
BFEE: SAESE—10 (PDF: DOI) (32 DOI)
ERMERESSE—i® (PDF: DOI) (1 3X: DOI)
LK-9984 B R 1% W (PDF: DOI) (:32: DOI)



https://cs.stanford.edu/people/zjl/pdf/temperature0.pdf
https://cs.stanford.edu/people/zjl/pdf/temperature1.pdf
https://doi.org/10.5281/zenodo.17503947
https://doi.org/10.5281/zenodo.17973001
https://cs.stanford.edu/people/zjl/abstractc.html
https://cs.stanford.edu/people/zjl/pdf/abstractc.pdf
https://sites.google.com/view/zjlc/
https://drive.google.com/file/d/1p_eZmwUUMv0wRVcsccbGpsQZ5rJiPNjD
https://xenon.stanford.edu/~zjl/abstractc.html
https://xenon.stanford.edu/~zjl/pdf/abstractc.pdf
https://doi.org/10.5281/zenodo.17972005
https://osf.io/ej8qu/files/wuf7q
https://cs.stanford.edu/people/zjl/thermalc.html
https://cs.stanford.edu/people/zjl/pdf/thermal.pdf
https://doi.org/10.5281/zenodo.17508533
https://cs.stanford.edu/people/zjl/pdf/thermalc.pdf
https://doi.org/10.5281/zenodo.17508551
https://cs.stanford.edu/people/zjl/millc.html
https://cs.stanford.edu/people/zjl/pdf/mill.pdf
https://doi.org/10.5281/zenodo.17503376
https://cs.stanford.edu/people/zjl/pdf/millc.pdf
https://doi.org/10.5281/zenodo.17503508
https://cs.stanford.edu/people/zjl/brownc.html
https://cs.stanford.edu/people/zjl/pdf/brown.pdf
https://doi.org/10.5281/zenodo.17503670
https://cs.stanford.edu/people/zjl/pdf/brownc.pdf
https://doi.org/10.5281/zenodo.17503705
https://cs.stanford.edu/people/zjl/temperaturec.html
https://cs.stanford.edu/people/zjl/pdf/temperature.pdf
https://doi.org/10.5281/zenodo.17503870
https://cs.stanford.edu/people/zjl/pdf/temperaturec.pdf
https://doi.org/10.5281/zenodo.17503946
https://cs.stanford.edu/people/zjl/zeroc.html
https://cs.stanford.edu/people/zjl/pdf/zero.pdf
https://doi.org/10.5281/zenodo.17504014
https://cs.stanford.edu/people/zjl/pdf/zeroc.pdf
https://doi.org/10.5281/zenodo.17504040
https://cs.stanford.edu/people/zjl/trianglec.html
https://cs.stanford.edu/people/zjl/pdf/triangle.pdf
https://doi.org/10.5281/zenodo.17504098
https://cs.stanford.edu/people/zjl/pdf/trianglec.pdf
https://doi.org/10.5281/zenodo.17504115
https://cs.stanford.edu/people/zjl/expansionc.html
https://cs.stanford.edu/people/zjl/pdf/expansion.pdf
https://doi.org/10.5281/zenodo.17504267
https://cs.stanford.edu/people/zjl/pdf/expansionc.pdf
https://doi.org/10.5281/zenodo.17504284
https://cs.stanford.edu/people/zjl/superfluidityc.html
https://cs.stanford.edu/people/zjl/pdf/superfluidity.pdf
https://doi.org/10.5281/zenodo.17504326
https://cs.stanford.edu/people/zjl/pdf/superfluidityc.pdf
https://doi.org/10.5281/zenodo.17504348
https://cs.stanford.edu/people/zjl/transitionc.html
https://cs.stanford.edu/people/zjl/pdf/transition.pdf
https://doi.org/10.5281/zenodo.17504662
https://cs.stanford.edu/people/zjl/pdf/transitionc.pdf
https://doi.org/10.5281/zenodo.17504705
https://cs.stanford.edu/people/zjl/frictionc.html
https://cs.stanford.edu/people/zjl/pdf/friction.pdf
https://doi.org/10.5281/zenodo.17504729
https://cs.stanford.edu/people/zjl/pdf/frictionc.pdf
https://doi.org/10.5281/zenodo.17504742
https://cs.stanford.edu/people/zjl/entroducec.html
https://cs.stanford.edu/people/zjl/pdf/entroduce.pdf
https://doi.org/10.5281/zenodo.17504766
https://cs.stanford.edu/people/zjl/pdf/entroducec.pdf
https://doi.org/10.5281/zenodo.17504778
https://cs.stanford.edu/people/zjl/entropyc.html
https://cs.stanford.edu/people/zjl/pdf/entropy.pdf
https://doi.org/10.5281/zenodo.17504813
https://cs.stanford.edu/people/zjl/pdf/entropyc.pdf
https://doi.org/10.5281/zenodo.17504858
https://cs.stanford.edu/people/zjl/restorationc.html
https://cs.stanford.edu/people/zjl/pdf/restoration.pdf
https://doi.org/10.5281/zenodo.17504892
https://cs.stanford.edu/people/zjl/pdf/restorationc.pdf
https://doi.org/10.5281/zenodo.17504920
https://cs.stanford.edu/people/zjl/metalc.html
https://cs.stanford.edu/people/zjl/pdf/metal.pdf
https://doi.org/10.5281/zenodo.17504980
https://cs.stanford.edu/people/zjl/pdf/metalc.pdf
https://doi.org/10.5281/zenodo.17505005
https://cs.stanford.edu/people/zjl/tunnelc.html
https://cs.stanford.edu/people/zjl/pdf/tunnel.pdf
https://doi.org/10.5281/zenodo.17505081
https://cs.stanford.edu/people/zjl/pdf/tunnelc.pdf
https://doi.org/10.5281/zenodo.17505096
https://cs.stanford.edu/people/zjl/superconductivityc.html
https://cs.stanford.edu/people/zjl/pdf/superconductivity.pdf
https://doi.org/10.5281/zenodo.17507668
https://cs.stanford.edu/people/zjl/pdf/superconductivityc.pdf
https://doi.org/10.5281/zenodo.17507709
https://cs.stanford.edu/people/zjl/lk99c.html
https://cs.stanford.edu/people/zjl/pdf/lk99.pdf
https://doi.org/10.5281/zenodo.17507824
https://cs.stanford.edu/people/zjl/pdf/lk99c.pdf
https://doi.org/10.5281/zenodo.17507858

o IhEKEIFFIESE IR (PDF: DOI) (132: DOI)

o XTREMAREE (PDF: DOI) (1 3X: DOI)

. Aﬁﬁélﬁzﬁ’ K'IJ"'XIETJL’QE’]P‘J (PDF: DOI) (2 3X: DOI)
: xE £ H# S (PDF: DOI) (1 X: DOI)

° uuﬂﬁﬂﬁﬁﬁm (PDF DOl)(EPSc DOI)

o IR (PDE: DOI) (FXX: DOI)

o FNAEEFHIFR[EAHEEIR (PDF: DOI) (3X: DOI)

o Al A5 (PDF) (1 X)

e DeepSeek pk ChatGPT (PDF) ()

t L pE

Quinn, T.J. (1983). “Temperature”, Academic Press, London, ISBN 0-12-569680-9.

Tuckerman, M.E. (2010). “Statistical Mechanics: Theory and Molecular Simulation”. (1st ed.). P. 87. ISBS
978-0-19-852526-4.

De Podesta, M.; et al. (2013). “A low-uncertainty measurement of the Boltzmann constant”. Metrologia, 50 (4):
S213-S216, BIPM & IOP Publishing Ltd.

Kronig, A. (1856). “Grundzilge einer Theorie der Gase”. Annalen der Physik und Chemie (in German). 99 (10): 315-22.
Bibcode:1856AnP...175..315K. doi:10.1002/andp.18561751008. Facsimile at the Bibliothéque nationale de France (pp.
315-22).

Clausius, R. (1857). “Uber die Art der Bewegung. welche wir Warme nennen”. Annalen der Physik und Chemie (in
German). 176 (3): 353-79. Bibcode:1857AnP...176..353C. doi:10.1002/andp.18571760302. Facsimile at the

Bibliothéque nationale de France . 353-79).

Maxwell, J.C. (1875). “The Question of the Atom”. J. Chem. Soc. (London), Facsimile published in Mary Jo Nye, 1875
(28): 493-508.

Reif, F. (1965). “Fundamentals of Statistical and Thermal Physics”. McGraw-Hill, New York.

Carey, V. (1999). “Statistical Thermodynamics and Microscale Thermophysics”. Cambridge University Press.

Goldstein, H. (1980). “Classical Mechanics”. (2nd edition). Addison-Wesley.

Mayhew, K.W. (2017). “A New Perspective for Kinetic Theory and Heat Capacity”. Prog. in Phys., 13 (3): 165-173.
Boltzmann, L. (1895). “On Certain Questions of the Theory of Gases”. Nature, 51 (1322): 413-415.

Planck M. (1901). “On the Law of the Energy Distribution in the Normal Spectrum”. Ann. Phys., 4 (553): 1-11.

Einstein, A. and Stern, O. (1913). “Some Arguments for the Assumption of Molecular Agitation at Absolute Zero”. Ann.
Phys., 40 (551) 551-560.

. Thomson, W. (1904). “Historical and Philosophical Perspectives”. Baltimore Lectures. Baltimore: Johns Hopkins

University Press. Sec. 27.
Rayleigh, J.W.S. (1900). “The Law of Partition of Kinetic Energy”. Phil. Mag., 49: 98—118.
Pais, A. (1982). “ Subtle is the Lord”. Oxford University Press. Oxford UK.


https://cs.stanford.edu/people/zjl/geofc.html
https://cs.stanford.edu/people/zjl/pdf/geof.pdf
https://doi.org/10.5281/zenodo.17507913
https://cs.stanford.edu/people/zjl/pdf/geofc.pdf
https://doi.org/10.5281/zenodo.17507969
https://cs.stanford.edu/people/zjl/massc.html
https://cs.stanford.edu/people/zjl/pdf/mass.pdf
https://doi.org/10.5281/zenodo.17508031
https://cs.stanford.edu/people/zjl/pdf/massc.pdf
https://doi.org/10.5281/zenodo.17508070
https://cs.stanford.edu/people/zjl/fieldc.html
https://cs.stanford.edu/people/zjl/pdf/field.pdf
https://doi.org/10.5281/zenodo.17508153
https://cs.stanford.edu/people/zjl/pdf/fieldc.pdf
https://doi.org/10.5281/zenodo.17508168
https://cs.stanford.edu/people/zjl/emc2c.html
https://cs.stanford.edu/people/zjl/pdf/emc2.pdf
https://doi.org/10.5281/zenodo.17508203
https://cs.stanford.edu/people/zjl/pdf/emc2c.pdf
https://doi.org/10.5281/zenodo.17508248
https://cs.stanford.edu/people/zjl/relativityc.html
https://cs.stanford.edu/people/zjl/pdf/relativity.pdf
https://doi.org/10.5281/zenodo.17508281
https://cs.stanford.edu/people/zjl/pdf/relativityc.pdf
https://doi.org/10.5281/zenodo.17508304
https://cs.stanford.edu/people/zjl/sciencec.html
https://cs.stanford.edu/people/zjl/pdf/science.pdf
https://doi.org/10.5281/zenodo.17508348
https://cs.stanford.edu/people/zjl/pdf/sciencec.pdf
https://doi.org/10.5281/zenodo.17508379
https://cs.stanford.edu/people/zjl/tidec.html
https://cs.stanford.edu/people/zjl/pdf/tide.pdf
https://doi.org/10.5281/zenodo.17508404
https://cs.stanford.edu/people/zjl/pdf/tidec.pdf
https://doi.org/10.5281/zenodo.17508429
https://cs.stanford.edu/people/zjl/chatgptc.html
https://cs.stanford.edu/people/zjl/pdf/chatgpt.pdf
https://cs.stanford.edu/people/zjl/pdf/chatgptc.pdf
https://cs.stanford.edu/people/zjl/deepseekc.html
https://cs.stanford.edu/people/zjl/pdf/deepseek.pdf
https://cs.stanford.edu/people/zjl/pdf/deepseekc.pdf
https://en.wikipedia.org/wiki/Special:BookSources/0-12-569680-9
https://en.wikipedia.org/wiki/Special:BookSources/978-0-19-852526-4
https://zenodo.org/record/1423642
https://en.wikipedia.org/wiki/Annalen_der_Physik
https://ui.adsabs.harvard.edu/abs/1856AnP...175..315K
https://doi.org/10.1002%2Fandp.18561751008
http://gallica.bnf.fr/ark:/12148/bpt6k15184h/f327.table
http://gallica.bnf.fr/ark:/12148/bpt6k15184h/f327.table
https://zenodo.org/record/1423644
https://en.wikipedia.org/wiki/Annalen_der_Physik_und_Chemie
https://ui.adsabs.harvard.edu/abs/1857AnP...176..353C
https://doi.org/10.1002%2Fandp.18571760302
http://gallica.bnf.fr/ark:/12148/bpt6k15185v/f371.table
http://gallica.bnf.fr/ark:/12148/bpt6k15185v/f371.table

22.

23.

24.

25.

26.

27.
28.

29.

. Armin, H. (1971). “The Genesis of Quantum Theory (1899-1913)". Translated by Claude W. Nash, ed., Cambridge,

MA.

Planck, M. (1914). “The Theory of Heat Radiation”. Masius, M. (fransl.) (2nd ed.). P. Blakiston's Son & Co. OL
7154661 M.

Planck, M. (1915). “Eight Lectures on Theoretical Physics”. Wills, A. P. (transl.). Dover Publications.

Draper, J.W. (1847). “On the production of light by heat”. London, Edinburgh, and Dublin Philosophical Magazine and
Journal of Science, series 3, 30: 345-360.

Narimanov, E.E.; Smolyaninov, I.I. (2012). “Beyond Stefan—-Boltzmann Law: Thermal Hyper-Conductivity”. Conference
on Lasers and Electro-Optics 2012. OSA Technical Digest. Optical Society of America. pp. QM2E.1.
doi:10.1364/QELS.2012.QM2E 1.

Knizhnik, K. (2016). “Derivation of the Stefan—Boltzmann Law”. Johns Hopkins University — Department of Physics &
Astronomy.

Flanagan, E.E.; Hughes, S. A. (2005). "The Basics of Gravitational Wave Theory". New Journal of Physics. T (1): 204.
arXiv:gr-qc/050104 1. Bibcode:2005NJPh....7..204F. doi:10.1088/1367-2630/7/1/204. ISSN 1367-2630.

Liu, J.Z. (2019). “The Process Driving Crookes Radiometers”. Stanford University. Archived (PDEF).
doi:10.5281/zen0do.17503377

Vijay, R.; et al. (2011). “Observation of Quantum Jumps in a Superconducting Artificial Atom”. Physical Review Letters.
106 (11): 110502. arXiv:1009.2969. doi:10.1103/PhysRevl ett.106.110502. PMID 21469850.

Itano, W.M.; et al. (2015). “Early Observations of Macroscopic Quantum Jumps in Single Atoms”. International Journal
of Mass Spectrometry. 377: 403. doi:10.1016/}.ijms.2014.07.005.

Gibbs, P. (1996). “How Does a Light-Mill Work?”. Usenet Physics FAQ. Retrieved 8 August 2014.

Crookes, W. (1874). “On _Attraction and Repulsion Resulting from Radiation”. Philosophical Transactions of the Royal
Society of London. 164: 501-527. doi:10.1098/rstl.1874.0015.

Brush, S.G.; Everitt, C.W.F. (1969). “Maxwell, Osborne Reynolds, and the Radiometer”. Historical Studies in the
Physical Sciences, vol. 1, 1969, pp. 105-125.

. Wolfe, D.; et al. (2016). “A Horizontal Vane Radiometer: Experiment, Theory, and Simulation”. Journal-ref: Phys. Fluids

28, 037103. Department of Physics, Naval Postgraduate School, Monterey, CA 93940, USA. 28 — via arXiv.

. Yarris, L. (2010). “Nano-sized Light Mill Drives Micro-sized Disk”. Physorg. Retrieved 6.

Liu, J.Z. (2023). “Why Phase Transition Temperature Remains Constant”. Stanford University. Archived (PDE).
doi:10.5281/zenodo.17504663.

Liu, J.Z. (2019). “The Cause of Brownian Motion”. Stanford University. Archived (PDE). doi:10.5281/zenodo.1750367 1
Feynman, R. (1964). “The Brownian Movement”. The Feynman Lectures of Physics, VVolume |. pp. 41.

Einstein, A. (1926). “Investigations on the Theory of the Brownian Movement”. Dover Publications.

Liu, J.Z. (2023). “Is_Thermal Expansion Due to Particle Vibrating?”. Stanford University. Archived (PDF).
doi:10.5281/zenodo.17504268.



https://en.wikipedia.org/wiki/Open_Library
https://openlibrary.org/books/OL7154661M
https://doi.org/10.1364%2FQELS.2012.QM2E.1
https://web.archive.org/web/20160304133636/http://www.pha.jhu.edu/~kknizhni/StatMech/Derivation_of_Stefan_Boltzmann_Law.pdf
https://web.archive.org/web/20160304133636/http://www.pha.jhu.edu/~kknizhni/StatMech/Derivation_of_Stefan_Boltzmann_Law.pdf
https://iopscience.iop.org/article/10.1088/1367-2630/7/1/204
https://arxiv.org/abs/gr-qc/0501041
https://ui.adsabs.harvard.edu/abs/2005NJPh....7..204F
https://doi.org/10.1088%2F1367-2630%2F7%2F1%2F204
https://search.worldcat.org/issn/1367-2630
https://web.archive.org/web/20160304133636/http://www.pha.jhu.edu/~kknizhni/StatMech/Derivation_of_Stefan_Boltzmann_Law.pdf
https://cs.stanford.edu/people/zjl/mill.html
https://cs.stanford.edu/people/zjl/pdf/superconductivity.pdf
https://cs.stanford.edu/people/zjl/pdf/mill.pdf
https://doi.org/10.5281/zenodo.17503377
https://arxiv.org/abs/1009.2969
https://en.wikipedia.org/wiki/Bibcode
https://doi.org/10.1103%2FPhysRevLett.106.110502
https://www.ncbi.nlm.nih.gov/pubmed/21469850
http://tf.boulder.nist.gov/general/pdf/2723.pdf
https://en.wikipedia.org/wiki/Bibcode
https://doi.org/10.1016%2Fj.ijms.2014.07.005
http://math.ucr.edu/home/baez/physics/General/LightMill/light-mill.html
http://rstl.royalsocietypublishing.org/content/164/501.full.pdf+html
https://doi.org/10.1098%2Frstl.1874.0015
http://jstor.org/stable/27757296
https://arxiv.org/abs/1512.02590
http://www.physorg.com/news197555841.html
https://web.archive.org/web/20160304133636/http://www.pha.jhu.edu/~kknizhni/StatMech/Derivation_of_Stefan_Boltzmann_Law.pdf
https://cs.stanford.edu/people/zjl/transition.html
https://cs.stanford.edu/people/zjl/pdf/superconductivity.pdf
https://cs.stanford.edu/people/zjl/pdf/transition.pdf
https://doi.org/10.5281/zenodo.17504663
https://web.archive.org/web/20160304133636/http://www.pha.jhu.edu/~kknizhni/StatMech/Derivation_of_Stefan_Boltzmann_Law.pdf
https://cs.stanford.edu/people/zjl/brown.html
https://cs.stanford.edu/people/zjl/pdf/superconductivity.pdf
https://cs.stanford.edu/people/zjl/pdf/brown.pdf
https://doi.org/10.5281/zenodo.17503671
http://www.feynmanlectures.caltech.edu/I_41.html
http://users.physik.fu-berlin.de/~kleinert/files/eins_brownian.pdf
https://web.archive.org/web/20160304133636/http://www.pha.jhu.edu/~kknizhni/StatMech/Derivation_of_Stefan_Boltzmann_Law.pdf
https://cs.stanford.edu/people/zjl/expansion.html
https://cs.stanford.edu/people/zjl/pdf/superconductivity.pdf
https://cs.stanford.edu/people/zjl/pdf/expansion.pdf
https://doi.org/10.5281/zenodo.17504268

