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MIA THIS Te PSCTA TCL MCAS ST SS SUSAT TO [ACMA ATT

THE | ANC arses aia orcas cers opnefigm Sell eH

I Miss @ oamaias aca fefacs GA MITA TACHACA |

G2 CSI MCI MAT MIs SSIS ACT AT | wat as ARCA

APH Fawycaa Cqeaiaars cy con ahacace’ Saree onrieliaaia

SATO SH TH Ve aT |

omeTanTy MHe MAF MMT TS Sises Bees Aarare Bates

SN AST A! ATT GAS TIAA GCA AS HCFA TCHS PER

a TN, Aa A wre asad ome weaiq Cor Wye

TALS BR MA | PVCS alge GAGA Ae APMAS MSS area

Baca Sorainsi—cbryle a 4s fars eis araz yecsa Taal

Treias ScHe |

MIS SSA MCMAB ATA A LF BCH ACIS VAL

SMPTAS WMA BSII—TAAA, aWwSeqcny asyq GS ae CAs

Seo mcr fafey aaa 1 | whe oem oie ome ache Brera

ANTS BA MTA GAT MCAT Goa Toa Gas facaias

RAR | SMIMAAS NCAA A Os YBrSA Grete TAA AVA MCAT

TSA | sSaly awa aes Sesh asset CS HAA faaaier

fage) fase Scena SN VATE! NCAA MINIs Gres Fear

AGA TSA PARA LA SA 1 «SITS OTSA BABY ACA LA

AO MPC ism ava fag eneins GCS ae

RICE ATTAS VAC |

ACTS CATlAs AMI BSA of VHA AAAS

OSS TAME | A AWA MASTITIS TH OF YS TOA WIGS LCACK

cay Sys aay aenel Cqeanias Scares acace fem, cr faprcaa

TA MSVACey Gry TS za |
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oeata facraera weft cafacuet acne mela fren

ARBs BCG Aiea Seacss TEs Pes a esse | CICAT

ace fafer nace Tater Taaca aero a8 YBS AAA BAP ART.

Be! = ACIATa Esa Teas Poss waPoms Ber yes oe

SAAC SHMA WS af YS aoe A ABMs zo aM I

HERA TH WATT MBs GIs aga fa «@ To Taos

IM TS TAMIA GSBias SHV] ASlS ws YBlsIA ASA BA

TI TS 1 OM LSAT TEVA VATA |

asrigata colgat
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wat Seta —eivicea eieifaes oifsertar “3-390-

> MASE APAALITAT ACMA 2 CMT
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eto segs

aiqtas orga Kaew

os) wis wcws cfae7

mmm aaa pulepa site wails, aw az euret

uMfiascra Sone wana sei Tava fer | anoly wracwsr Caritas

welcaa afosrer wale sere, ate arffae freieona (Leucippus) @

Sa fas coonisert (Democritus) xorg ADT 6 BEY ASTHITS

PACITY BIRiss Mabe Tels awe Sn sacs corafacery

Baie] SAH Bsr ACen Frwmcet AIS! cocaisory

aor sacet “Ses eo TEA qels oa toga alae Te ; Tet

AI Teel ASIANS TWA” Sea cocmiana aqa ase wrffasn as

stra Gra GM WIS GIN Baa | SCM Ae FITwT NY

MIAMTITS MNS | OHA WATT Gyenite xalacaay maT Brow

CUNT FTF SCS PTA (Lucretius) | zS4q AMY STH oe ala

aiss “De Natura Rerum” ( 9"IVds aste SHCE) Be ome

STIs AFSTS Ae SA Grq fete sera oneles aomeciia arm

Cwgias SACs |

Caras wis TaICR Asa UTA qs oMgye salas zeae,

alive omicea caters Gomme Caiaea force aman fa: Siew

aan feat omiceds qe Sonaiy TTS A Mil, Sa, COHF G Ay |

ererag Taaq aa ce aan ag eri Tac fosriie ame ak

qa ale ayes wT Baia! «6SNlaopceT (Aristotle,

qos og ort ) ae aaates wriias ak sivsrecga facia

BA CNS, MHS Vidhan cHa Gora afse aca sen Sava |

SUGO (HLF $900 YRCMI TA SBS ST SPN fego Berg ay t

aavé aca (Robert Boyle), 74 3% (Robert Hooke) @ wees

fadbq (Isaac Newton) —s2 fore Scare mae ay AA THT AWA

Coml Ra MCAT SATIS APTS FN BA 1 sev yrs aahers



2 MAA MIs SS

8a 487] NT TSTaAy ae Tere (Daniel Bernoulli) “Hydrodynamics”
( sainieiam ) 1 oamna wealas wea miafos fete of

Wares ziey atetos zz |

sy aeya es TINTS GE GMAT SAE HA Was wale

CLM] A BA) WA svoo YSrH we wifes oega seta facaret

faa Sd ‘Saas TSH 1 we WAM apt za Ceo oa

WH SIPS ‘Sealay’ ay as sors sais omfamcena Gos Trea

BH! «Teer BUM AeA ES salas fate za, wa GIA Bee

Srna SEI AA! SA YS BSC aracens (Count Rumford)

8 39dd {SICH site coet (Humphry Davy) wa4geqa syrafas

aera fagra Wexias ane Grgine saa: maces cra,

CA FACAS AISA CAAA TCM NS BA PyCsHA Ter Coma ATA ca *ifaae

By Gerwy 2a SG Was isa Awe AQ: seizes qos

CMA OF GIN CA AAM AG OC Aa BN VA Gla Alas AIKyTSt

Zen Gisu, alas isa ACH SA wes Ms BN ae) aces

TACT MATA FA Beas Tana aye facaet! sreafas

ASAMMin fear savy es Wa Wc sr —CiBA Cena aa OA

OA seins qaqa wate srelaca visa cet edi says

QOH COST CHATA CA YeNS TF VAI BH GH qrrelas za |

RAG HHA AC BIAacsa AAMT AacPA STA Mit Awe ABH

FRNA BACSA, BIAAS TSIM AAA OF Talos aang aya 2’ |

SISA APAAS MAINA BAS VANS aware | Gafaray

HST AIT MAL Ba Neva (John Dalton) awredla qaAwMiAs

Seals Maa CRS MMIC GINS Noy BIAS BAI! sbod

ys Boela Caenias MCSTANM (Avogadro) GA ANTS Bsr

ASM BCAA |

S¥8O YH ALVA CH ce sey (James Prescott

Joule) aiae wig e Geom wea TTS ywers faa way

aR YS! | SCR aA Vee ak ayer Trem digs

SA OA SIA A MA OF AIPM, a8 AT AaeAle ca: as

waeree omen Selaias crmige aay volte a7



BIAS Be AiASe ©

Sern on Te fer a aay fs a fret sues qWiew us

ACTIN SANTIS Sq Telerse nica SI WEnsery Tala Seay |

OF SHS wae sveq ye aria coneliay, sary

(Clausius) 6 #fa (Crénig) FAS LA WIAA BIATAS SSeS Mapes

worm fetes afeits aaa ga, siram 6 gfancs mat

SAYAS MTT SOSA TAB PLANT LF CAG CA

MCAT oF Vyas Gitias ST uqQaal wmeaas wreey awe

AWM WSS 1 ALAIT AMHTS AVANT GOA SHA St VALI

(random) Bcd Ba CA leq Gea FA GS Srmifsyer

ASAT TA | WLALAT AIG AS (mass motion) wanes atents

CLA WA, A ACH GMA SA ATF AV! OAT HAKAG

NS TS Ba a, MHA Cas] SS GINS Bea VPSS BA I

MAAS Brewra "MIT Milas Sega AMY wwicela az acsy

ATSREAe Ten fee WEIR! AG ceafeq (Lord Kelvin)

TACOS WITT STAT WIT SHS YA! IAT CCAR

sITHSTAA (Maxwell) 6 caesqaty (Boltzmann) 1 s¥vuo FH

TMS FATA SAT ATA-VHIA ASAT AGA, GAL oF Az

ARAMA WRSTAA ALE AIAPSA VAIN alas Seq | |Z Tafox

CHO ARPA Ase Wiss sas Taga Arcapaa wAlly xs 23,

TA ATA Se VF VB Ss CCMA Avail Aer aN

wer! faadina am Tec epex (Ostwald)! Oa IS

fax 2 TINaforage (Thermodynamics) AIS asses Beary

Wen] TRS AWA Ae ANTCAT HoA-AHISS CHS BAAS werrny

SBM OCHAAS TATRA |

fog aq afvarna ae radian sfearcne Sea-recaa

RSET VSM A! ynov GOTT Wa Wa Az eA enwe

Saraias org Tenet ea ay! BTCA svRq « Blom Ofenfay

qae aoa (Robert Brown) BAS ARC Gera aes Tatas

FH ATLA OF TES Baaine ahs ep Balaccia | spos—oe YUH

MHeqeey (Einstein) @ wasets (Smoluchowski) oF afer

ATR SHAM BAT! Snowy G Ai cay (Jean Perrin)



8 WHA MIs SE

AMSA OF GHIA AVS AMYYC ASS TA aa A ACH SIAN

MOA AE CHA ARS GAGS TH |

QToxera MAICTIEN SICA MME CA! CAT Ena

woge ar frace acaces EI ak SITAR OTM ICT SAAS focal

aren feger ofa MS BIT MAT SMES aA Betas

VGA FAA 6 (SR CH SA ACMA WITS Aca |

2 mtacda wise fox

Se Bl WF, GAN Sa OF Sloaietelt aersecey AA

omelts so” 9a feats Bea caewes ania sory! as STNICAT

Tees OF AT MAC PVG SAI WS! GT TAS GNA Ato

SHAM TS AI! GF PH SOM Toa vd a TS CHAT!

fora atwe ATG arma GI, CHT AHR, TA ATT Ata, wR Faadea

ATTA AIGA AF W-TAIA GOTASCAA AMT AT Vo-Vaiy Wer, cra

AA | GAME FSC GAFATA UFOS GA; CHA ATCA Al |

y Pips.

yy

“Per

Tea y's 76a

qm af weargian aioe fea aai om alana opis

AMAA MIS WA CAC VIqASS MPA Ala Beg] Bead

NCAA ALT OIA AGG TA! ale need wrewa afecana fase



Mas Vea ahaa t

TH AST TOF sor en TSE Woo aslo

CHI 6 GA TH ass forsa aren wee: Porsqnas ATF

A FA Ber aly forvacs sacaa facs coca alaca face ora!

QP foPPATS AIMZCA WUT FA WALA cas GA SrA Vey cH

ate | wea qaqa Tota cars alesis sa SAT OIE

SACI HS HATS AD 1 GACT aS WAST Gye Gow

OMANG-AYS I ANS Alles Tq ae as aq forsancas Cerca

WITS | Toa waa fanwa was at era ate ass

CHOP A AA MNT SAS sa eras Wea ott aa aqua

PN ATA |

ary af¢ Ms Gry orerany we Seo sha wT SA

oF Balers Taq wea ey Ba TA? «MTA Ale BT Bes

MOSCA CHMAIFT TS MCAS TAHT STA MATT GAH HN AG 08

AG MPScAca TTT Aha cocacs | TopecAa ACT Ber alors ANY waaay

MG Ca Ba eae forsacs aa ace was ceil Bey ACRE

TA) wee, Seurshas acer Wiad ore sa MICA |

wa TS A BE anpla ca aureel Tahie S scna AMAL

Ufa | os BsEA aaa Sa feta was fous face

ora Bt MASA Siaca SA AI! foo A ANA foor face

MM BAA CAL ANA CI ATS wera frsearsy aca aed 20a, foroay

Crs sierra ws wera afecan fege afew xcaqi «6Tacee ae

VAY AACA THCS HT BA ZA GAA Aly Aw 6 Awa Aas sa, SA

AR Ma qa Ales aterwe fardhs face gee ara HT wer afers

CHES BA WAN WS! anes Go, fag nar va Wis GCA

SIAC SATS HA CH ALA Ser alors 1G sihecan Fagor Be covcace |

a alert ain orem aa, ae fang cam Sa ara “wEett

HLaWN’ (adiabatic compression) | Sues, a® ofeara wWicwa

Ceo aa ona | eat fade ofems, elie gro eeraca Geol

BMS Aa |

* FA Sa 6 UTA TATAPTY YS BA AREA CHE BMY TTSIerA

‘Tazz aiaaTSS ZA, TM Aa |



v MCA Mi SS

Wis Ces ate axes stan Se Ms, St Ber qag aS

FMS VTAMMY WIA GAR AIA CHA ACA AI Veryler AAMMAT ACH

WAY LOS SATA | OR SBAC FH- FSTI GAAAA Sa AE 1 «yato

AL TY AAMT CHB ALG TA GPA BWA SAT SICA AY CFA

namiae aa fam waa fey sea wa wz fascal za SIA

TCA TCA OS Voriga mest aaa Gey ga, cages onencaa

TM SAR (coulomb) afwelame aa Gey gate. wer, sR oT

ALY TH VME GLKA WAPA-AIYlal AAAS CoM SA Grpy

RI Sta UTM oF SSl aed Ga was cit alent as

fasdq cr 3a A Sa Baa wa Ulssea faacast aa al Ge

CLF AIFS AM Siew AS “is ays ait Fx, SI Sea BS

ALCS HCAS MPA Fars Bier Sscw mica | TIT aCwA

Qala safe TWAS Ba weraar cate Sacaias facpincs—ea

facrrecs sacra cate waa Ton ms! gee Gro,

Calas sala ies ser TA aa VISA Galacs Hays HAHNCTS

ATH AMAT SY OF TASS ABCA AIG Ba as ages wie

SATNTH A HH ( Toa ve)!

A TA Aes Ar wa adaqel wary Vylay ost

AAT ASAT AA MCE! Byles WMH Bs YAR BI, WA VF

a Ty Wis Ol Fey citi GA BAe Ay



amiss Sega waa q.

SLYA BTN ALY MT BlOcA Awgecy Taw BacS ca |

fey aeRe GM ste at, Caer Ahnaa Sorts aa, or facet

Breas ane asst aq wre was four faces wigs sz

OF MPI GACT AHYRTS OF] ACA NA GAMA YY ALA AI

ASA AST FA AMT GS SI | GAH GH OF WI AM WSS

Q'S BH, TT ASW Fe CATA Hoste (surface tension) |

CAA ASS Bra Hota ie TT GS AT! CBT CHA VIF

NAST TE OG eft VHX AEM AST CA GM GACT May AW7,F

ares fay sca cafes ace omer | aera «Faas wares mh

cere fag aces ar Tats ace ace ACS GTN Sea wacHT

armieqa i ater a can @ aagia fats st SICH
ASS TS TO Mier Orn GAs Crit von is Ag] Ba BT

SAC GAPS Tye TA TST GCM OCH FST BA Oa

Cae CHS A GA BI wa PSs za aeiqene Ceo

OF SACS “Sla-Slt” a AY Area SN zA |

Saal AH CH CYS GTA MCS, SACHA AACA Tats BL yiA

aaa aga Ace fae as ate ASS] a SAT fasveiaw zy,

AUST SASS WM 1 fey ate wary Wey Ta ACF I

PLY CAAA SIT [SCT FN ACS MPT OIE ALA NTA-

VTA TSS TAI SAA! «as VIB acd [SE Vr, Barewl wwe

HATSS ACA LAL HMA GACT ACH aca Bary as walearcse

qa BA WHT VSIA 1 | aH ae Fal GETA BLT ALIN

aS Ala MCI WSU S18 SS cal VI! VACA ata ATE

FAIS WA AAT ATS CHIC ASAlA Bey, qeihes cq Coys a7

CHE HHA GAC AM BI! af BPE aeewayy ane aa

IT BCI See GIN SATAN HCH “CRM SP” (saturated)

TH ViSss Faq |

AT SKS LAT HIS BAC IE 1 CHA ACI aca ier Blea

aceny FapA FMS ST GPE | GAMA OS GPG GU APES BVA |

Saray Mama eA a as Alas fanias ofa asa sae

(fer s.0) 1 o@& afaae afar arm caer (crystal) | ae Ses



y TCA SITS Sz

SINS BN MEM CH SA AN SCM Fon Vy 1 FAB) CHC

TH aso Berg ate fates gra oe! Bega ok fates aA

Antes aacme wea Tee Sela alesis fanaa exe, ar

aca fates srnfaaa sofas eergiag era ates sai Geo

16a 9.0 AACA CPST

jer Act ek soy ste ona, aaate as faery Ceo Ue qit

TAA QTY SIN Sa CHATACS Garel *ifars sa far CRT

Sot MATT TMS | Bog fas Geol JS Er A TTAS BIT

PUT SS FA CCN Alita See viele fac “Lea (absolute

zero) FASC Gris Ze TT Qin soca alate frTST TA |

AAPA CHCA THRE CaS eR | | aH SAT CHA ATA CF

aA Tore) fagerpis gina Gra aise fomiaw 7 cotreEAa

(tetrahedron) 951 c@araioa cee facaias alearn (trigonal

symmetry) JSIqT I VA PHL GANA Arsi Msiey GI

Cyl Ma aia wea Teg ss 1 yarETe orn a4 |

CUA TA OS ATS SUA BI MS, AT BCT Gael SM TAY

waicea Orne fags aut ea Bann cage orn ones CMe

SLY SAT BI CE GARINIAS MCS Ae Fioq MO TT



eas Brea “iar >

CAR GU UNS aq) wees wae ek aE Bisaq a7
US FH |

GUIS, TI a SA cIPia o Sioa CYT @ FETE

{% TM ASF TTT! CF ZH BAB oiiias age ats-

FAA PS | MPIC AAS MM Sat Hye eps FA TD! Sa

TAN WME, We aos aT whew GBA Es! AE

IATA AMG SA TAI MICS MT, AN ATTA! «FASS

arg argent fag ce free z's Sluis TAINS WS

MC | GR ATS HiPPHS] QA MSA All SILAS Wey Wa,

RAIN Way Aco wi WI acale it weds Seisas Toa

TWA AAT MPAA BAS Sepa FA CCG ALA A CAS BTA

TaTS qpq |

Weg ate zone alem—ya Tetaea were wea aT

cys alan Tare SMA ger Aweq—ay na fogs Ber-

mamta faioa eens ser wa) ATR ASMA TCE Bree

Y bas mre Ny OR cece Greta Taaa |



fasra Siesta

Sat HAs AeAt

25 artera wiefas Scewa eters wala
TS COTA MTUTTS SY WA A fea Fo Fa GA SA

af CHEM VCE | MA SoM nites Facear Baw zc

CA APIS AHS fog VHS BN CMH | CA CHAS TBI WAT

CH Aaa setae eerlsrayien Taras 2’ :

>!

2 |

© |

8 |

é |

OTA NHS WZ AMS ALA ANS LI SAS OF As

UAT ASS AS AP |

MAA Seyler AIS AVA | TY CURE BLA ALAM
QSMO Fe, ATA AMS ACHE AMT WAT ANY

ate TeYTS GSS TASS Ve A ACM GFT aH | MB

ALAS HTT “YTPAAT TT ACT!

SAUNT AGI @ Vy Vrs ACN Taylors TaNwSs Aas

SA ASA Vrain soy SRA CNA WS

USAT BCT | | SCH ABTA ACN ATA TA ITA NOTA

afe ofaafow xa al | ee Bera TOT AACS Gocat sola

fea UNE AIA CCS 1 CTA WA Soainifa ye Aeacea

TA ATA STSMAS 2A Sa Gara A aracda Peie-

area Gorecki 1 wee ates nade faces AS FA

VU SH] FA WA |

AC TAS WHS CH AAAS Teg Grit HA Ie et

BES aie Vraie we AS mam Aer fom

aqme 2 aq STS a eT | STATA ARE fawocrs

ato ara ora, ye mada weal aaTE afete ae,

AAA ATAAAA MTS TA |

ama Benya Bee wT Tess AT, a ERE Cr

cafes GE ache mem Aaa CASAtoces “maceirs”
(isotropic) FATA 1 FN Iz |



Serf Nia Bea Sy

or BHM We way gator AS az wales Aeacy

AAS C ASPSLA ASR SACHA ARTA ATA SICA MICA

ONS TCS TWN OS SSS ACA! «NVA SAMA CN TCA

SUNT WHA VS WHA AA AAP ASA STI Beq A Gs

WH BATA ATS TayS TATA Alla VF |

MTA-AT A PEST ATS] ALTTS MHS BHAT B ANAT CHC

FSIS Ae! Ys A Scores oma falas my Wry cee

A AeA BCA BT Ee a SATRAS asia “lea EPIghS Ws

AA Sta ate Arad Caters ola igs ay alas SS RAI

R41 SN a SIMTACAS SINCE airs MICHA Siem yy

TU sHaaiAS slat or T Waa Ber ale Siewa Catys aela wiles

ANIA FTE TM SA I, Glq 2 omens SIG Tacer faces Fre JIGS

A FACS MBA 1 IY TN GACH WI aos facaat ax oe

SS MHA AIF AACS PRTSRIAS FT CAG WICH |

MTA BCS BOT CUABICA SHAN GVBISS TKS ANCA

ATC | AGS. CBI ALLS GIRS cms SrA sn Altes

AA CHA WIE FTA CLS SS Aiteq wagiel (equipotential

surfaces) CUAPIPIS | CBT CATA Tawa MICHA OFANTNT SD Tee

ABS GHA ces of AS Beal Za fawlaes A Tz

AMBIPSA ‘Soy maelA TS BSI Base ma Mi FF Bez

BAPIA—CAY TAT IMIS COW FATS «OHS ZA SAT as UTe-

aTearent fash acca Gea za | wer, geioa cweracAT ay Ala r Ba

as a2 Tasact are ate > OF ANAATSt Wa AA AH GLA 7-09

WARM AT 13 cos 15 SH 1 GF AACA Sets CHACHA TS

waiae yay TySa Seq | ATSs Ge ecay Gacsiasy TAcncs Siewa

Isla ier Gris aa Taolaws CIMA AKNG-MAiATSA (impact para-

meter) Gq | fey Gay r Sara Aca Taweet Aa cas SES TqSq as

ge fe ma ce Tales ape r as Ata aIcAA YA Cal BSH TA

TM 1 OF BA AA HAAS STs MAB SA FCA MiATSs

Faceracs co Alaa SA SH Se GTN MCHos GHBAOCH CICA CTF |

ge ap asa fafen ocaies colias cae 3 fale anise



da MCA BIS SF

THC A STC CHSAACHE HATAH ERMC AN STATS BTN fF Vez
ATA TCT FAA

AAC CHAN AT G2 Ve FA AH AHIPS GE aHIe

TWA MS 1 YS MLA ACT Aside Fey aBioT! wa ak a4

es sem wafer ce AMA aay Sia aetes wera we ws

ngrete freq Gorm en am) aaa ore Baie fate weg

wre aonisa ACH SI TN HAMAS Ef Ba CH ANA STA

were Celss “lea Gr sn a1 27°C aq 300°K Geo

afeis aera crite afenie (GAT, k = crea yas, T= tracer

Bee) aa 6x10-7* Gf | ak ery BM ona 2°3A ( SIAUR-
Sry Aas byte core faeifaw ) eae Sa 67x 1072 smn |

COSINE AA WT 23A SM eed weste Sates wifey cifane

(o.= Gamers He, meg eA) 13x10-** of, a

SPne wilt wea wana Gores A SA CHA BY

CMps-hecag Tahrs sa, aa Great qa, qiatiam eelor Bet, 1 ae

TS YAU VA AN rota AMS as aq fem BA a Se

FA Sra CHGS wigan aS eae aoa a1 GMA HA A

ron Cl ATS TAA Gey 7A nea Cafes wife oa wisi atonfes

SATA SOTSAY IA, Gl VL Yeas 1 VIA Bea alo wy |

MIA MASA TH MATES (anisotropy) Aisa waa

ARIAT FAI VSs4 1 Ale TCH META Gow fb, uleeta wa

gS, 4 A we We cH mgh AMA TA ST aos

6x 10-7 * STEHT ALC Gena Se SAS THIATMSS) PITA {eT I

h=1 Taos ca Teter cea meh=6'6x10-? ee) =a mA

6x10-7* ete Bare Crwopsiy Texy As Taga 2 Pcs

ARCS VA CSN STH | AN ARISTA CHT A OF TT ES Ges

ateacty er cas Soredia aa aba wag Ufesds

AST ACT SIMTISS AC |

R20 Set aio cwCa faery oN sta

esl ae a anes asteayia Ciafes sa oe ce



eral SNICHA BGA4 so

Mea os Ales for mem sai Taam alan ee ara

faut MICA Bite Basie Swae Berm sag 1 | CTyler Aer s

dl MAT Bralad mass Corea, wele wera TySs

TG |

RL MNT Ve ylas wqmcas IH TN oA aly @ Gerqyiey

TG ( Sol 6 VLA we Aloe Ble ) Ha aes se

Sa A Ueie er gag isa coq Bes Caihos Az |

A WA a8 Wyle Wey Bea SITS ‘wf HIT (perfect gas)

Te SY Seal ASA NAS AeA Sef MIA TS ASA) SA AT I

BUA AIMS GH CRSA ase GTA PIC Asay WAT Baie sare

MCAT AS TA BAI, AWTS? Gey GLY MIA Vera HAY AY Boz

MAA SAA MS WW BA Vayleiy GAGA CO BA GSvey |

frees, srgica Sita afoate ales a'te Sera Bor CEiSs

“ISA CBA ASA ACH AI |

ot BLS BT UF GM NAS GABISA FAMTS TH |

Sree HCA HVAS HAs ae q 1 a2 Sage fey Geos gait nr

Tatas Vee GIA IC SIH VTTA-ATT AUTS OM Al! NICAA

ASH, CAMAMNLS were ala Beare ‘areal MCAT CHCA CHEAT

aa A



38 | : AMAA BMITIs SS

Qo Bieta Shotca Sieh ssh Vey AATS-Aeey|

TH TS BA OAT TAT CAT ALA TPM n, aS MTF

Came teatct MTs wala ds cearem as GS wy

ANS BT] FN WS (HARD)! wl Ws OP ds Sea Gna

m1 OPts ae fora sca oF cmeia facerse (7, 0,96) Paz

BA St as faces aad 6 6 r+ dr, AS 4 6 0450 wae

Fan 6 6 O+ 0b AF AH AA GASVMSIPTS GI GAS WTS BA

SMa (Sq waa Ces Gr, rgd gare rsin (6g) aaa or ape PH

CHsyiesy At 60 @ 66 BS BE CHI | «= TAS PAY GU GAS

Sv=r? sin 0 60 dr 6¢ 2.3.1

OF SAS TA A SAS FACS dv AAs GML, MHA LAL MICA

Hataieeel AS Ser aifecacna Tes oialwcs aera Tavs enecs |

dv STAStay Wats @ are fay M ( Ton 2.2) GA ALN ds CTH

O faqs a a wei CH OM=r aa /£ POM=6 |

p M

Os cos 9
Wom bs cmaey M faye —{— WAC Sey Bea | SAA



serref NCAA BSA! S¢

nov ATS HT OCTET 4 GAT ATOKA AigS eT Is WH
MSCer MIS Very AM I

5n = MOV 8s cos 8 9.3.2

4nr= ~~

amr<ccAt a G4 a8 on Hee UL Ar FaTAy MM Os

COACH GINS FACT 1 ASA A ¢ AIHA ACM 8s GC CMO AAICSA

ACM

cAt af2 2

| ndv os cos 8

Aart
r=0 @=0 ¢d=0

[6 aq Gas aay 7/2 aN eA bs Sta Gre ae-

CHAD CUAL CH WL ACA OF SH GIG SAG AIA |

cAt 2/2 an
_ nos { ar sin 6 cos 6 dé f do

Snr.

r=Q @=-0 p=)

nc x
=" bs At

q “54

SMC PLANT OS CHP LFF ANA WMSTa GMergy

sa, tc

A Z|

APSACH WAM ASA WS OF WW! OFF BAST cr

afstahrs n, Se, c, Wears n, SL Bone janwgy wae

CRSA BAA TWAT wWetaes ay ws ASI] x aly SLT

GH TABALT ZA OA n= > n, oe Sergiaa oe afecat

=|C= SD) nye, | TRAE GF CHOI GF TAA STTEH

SLA AG AM A

1
BA ANS WH NZ > nec,a Be 2.3.3



o8 Te wales SE

28 tet aicHa ST

BSLI 2.0.2 WA dv MAKI TPES @ ds Ga-afogey was

ara Aen faqs VA! at Toye Aol mc SaArAcn.

ACN ds GAS MANS Ba aa Peleus cnercer Wa aleviaws

TA ALSPeaTa VA SAIC fs (tangential) Gorey mc sin G

BASS asi fey afer (normal) Goes mccosy Tes

MATS BUA — me cos 6 AAT FA «AIG AlAATSa 2c cos 6

ds GA BSS He foy Gr aS SLACS GANS AAS FT| WAIT

ULES Os GHA SAI ANITA BCI ARN WA! In Alas

VAT, BEF AAS CME TAA Sn. 2me cos 6 |

FSI LA TS At ANA AIS CG SLAM

| 2mc cos 6 . nay. “soe o

cht {2 Qa

8 me f dr f sin 0 cos?0 dé f dp

7=0 4=0 g=0

= mnc* os. At

aie ogéa aS mnA-oeLA afecacag fatenol ST Sq TA aA

CES TAA c, MStAnas ALA AH x, WM AA SA ss

SCA At ANG BAS SILA BI f mdsAL > nec.* 1 8 faa

IS CCI STAM CT BIN BIS FEA, AM WF OM TA Pl CHA

ds SH At ANCA GUE AAs MAT PIs Atl Asay

P és At=, ms At > mes"
4

aq Pe=ymdn,c,*
&

, g 1

atocacna aca me ATA Al ‘“NBAtCa acim 2 n,c,° OAL NCAA

qaqq p=mnt Fas

P= 4mnc* =} pc* 2.4.1



Serf MCT SE $4

ACTS GSC A Arar & SMS AT GUE ACT |

one Gace Ona A GS Ai SOM CAL Aw’ Ace ok eT TSS

as fant AA AS LI A Qencaa enola AeLylecs wyeiycry

ASvieTs Bai ds VC MAPS SH MART BE VITA

MS GAA WS Pe RI LR MAMA. TAS MCT FICE

CAT We AT TA |

2.4.1 Fi cers ARCS CN TA A Ale ae fale mfwaTs

TCA SSA V 6 VrA AM NA SA

PV =} mnVc* =} mNc*TM

O28 N ROIS ALIA GG Wis te E=N.2 me*, Wear

PV=2E 2.4.2

OB MAA, MCAT CHA ATA GUTS Sty ars oes Wrerewalet

atf@ (internal energy) I 2a ‘area fetes U ose as

MAN, MCA MASA Vy Aa oles Bea crm AA:

PV,=2U 2.4.3

2.¢ win ‘sca af

2.4.1 yaa THe sf MCHA Foyle falas GE! as aoy

CAPITA OCGA BA ASF |

wrtesraa wicks ST Wa :

GBT SA TAT ATH GAS AHA smc Tae ees ae SICA

BLA SA mm, TAF AM 2 GA AWItcat c* 1, 2, 3--Rente omens

Qi Terese SH, SA Ss SLA At WAC GMb WAS GCI AA

im,nc,* dsAtt+4mgngc,? OsAt + ......

= 56sAt Zm,n,c,4
4

o8 TM MA TS pdsAt G4 AAA, TOM

P=} Zm,n,c,?

Toy HOT MAT WoReIea AGE IN Py —tmynyc,? |
P=2p, 2.5.2

HLS ANAT TAC GUS SI GHA ASASICS VAS ‘enehas G7>F4-

offer CUPRA ANT ae TRACTS Gora Vis-S19- pM Fe a |

g



ay Mea Mas Ss

Vwsia wat @ WTS yw:

UT] TS HAIG OTA GNATEKA OS ore Ge! 1.6 2 MHS

Sal WTA yeioa Vera Sa Sentacs foiew sary 2.4.1 aN cars

p=} mn,c,* =43 mNac*,
HE] NE, — Mel, 2.5.2

CMT €, Ce, WIA WA ALA W wl Tet 1 Se,

AGS NHN BAM! €, Ce, GF AH Wisse @ cols ate

AAAs Socn AlAM CAG Cl MCA SES |

yale MICHA CHS AIM WKS AAT FI A Aa MA Yolo

ATMA AMM HCA SAN SIMA VL Yea WA A welts «fer

TUATRAMTT IG AM, YBCO WA AMNITAA MSI YE WA Wo

ALA AGA FA GN ASA TEA GTM SA PT WA TIM

€,=€, Al (2.2 HOH Saas Bare & ase Gl ome CHA

IAS AV I Al MA ONAS NSH isa GMMMMATS BTS NCA

Tl GUT OF ATVI CoH] FN Za!) 2.5.2 AHA WANA

Oy CN WA

ny=N, 2.5.3

Bee wes TAT WPM WT! Acs ge we Sia oF

FG ATR ASA WH AA A ‘AN FIN SG CSSA RHE ANITA

THVAM GFZ Ok Tae SCS FSi wa oir «

Seog, Adie 760 ba oc ( 1 ba=—1 falataca onawarea oI) @

AAPA WARTS 2 OA TA ats aa cafSfacra 2687x1079 1 ee
eusice ope fate MLeT] (Loschmidt number) 3 3a ;

SCAM Gi 2

Siw CHa ANAT ALI A SAAC AI Se Geel AA ara

a Oa AT SRA Sealer amy vole as « nize

eey i Nas ary wey wie E=Ne, Foe E aa wae

Tey eTseq tS 2.4.2 FR ces CHA CA ATA

py = Is | 2.5.4
PSv GM WAR WH Fi TM Bs |

oe San Gees gpeler isan foo sais) aracers,



wreel WA BSA dS

eel Soles oases sis zara al mrmrel BSS gate aela Tez

write aiace alirs Ba aay wea Seo sie mma EL A Ne,

aN AIS TH Very caw wh ats, oa aT & MH Gea

frou? wives x41 Geom ofan sar Gltatara (scale of

temperature) Sql FA VA GAL HcAA «Geo Par sa sy ayy

CB AW ATA P MIAA SINT AM MACS LA WA Sy aAlacTA wT

CKSAaI ACT WaSS TAl aay Wr GHA Aa AAT

SiN (thermometer) Ae WH MAA BAST Ceoghad Act

aia ore ae 2 Fe HAH TION AA! «SY as Goma Geo MNF

WAM WE! AMAA MAST Aha Geel shaq Aca Tafrseca

Sa TSN Ol SNC GTS Be “na SIME” MACHA NCAA

Bg facia aca | cara Taere ore aes Gq TrSaeitey aa

HFM TACHA SAMM AAT ARNT ACA |

es VPEA VM Mss Sriates ome fans Weert FH

Alereras 1 MA-NTA AG TOR Mie ec GTPHuRT STAT

Ceol Tat ATMS! We MN TH! WWSS VTA OR PACA A

anes Ms Bia Ae 2.4.3 yA

PV,-2U=RT 2.5.5

By as 'R’ cH AT 2a AAMAS 1 «SSeS ale U CH Ni

(No oH OF MHL WA ALA AM WM ACS AM) Fe

TAA

mf tH, f, = k 7

- ak ‘aq ye ace sifafow
0

2.5.6 FO CHB € @ TOF AAYNMSY ALAA BA |

aree-aTA-Sri Ta ARRe TMS RAI 2.5.5

Faq @& Geom PV, ot Ma A MI NFS f-gTH-

CIMA $A FN VA WA as Seem citar ASA aH aay oF

BAS GS CHS AIS WTA SAA Frias FA | Sta Seema

(extrapolation) WR oe cso sae Tat sa AF |

MeN Wl Aly



20 | TAA SAAS SS

R ( a ace kK) oa are Tales sat or PT ASS ag

am fave opere Taq aa fea Sq aca! a BC

TPA NWTMKBP OF NCA 273°°16 Wn As! ROA WA aos

fates zea ref nr Sime Tales za cern ‘PV,’ aa ofa

Fa a aia ope Tar ma fats on a) ak SITE

‘Cates SMe AN FA wx etera Tales oma Twsilce

qe za 1° K 4 as Tost cater 1 27316 ateioce cre cress

Bra OF CA AM CCH FATA NTAND CCS SMA "Boas

oer we Saaa 100° Sat Aaa Nes BW 27316 KS

0° ae Sea =PoaTes TW 373°16° K CB 100° vaca I SIM wea

qa Se wary caniaa ala aaae cafecrs a cata

(celsius) SITE |

IANS AMA CH BWA A ASqirASs (reversible) aera wi

VF SA OF AH CMM YAS eat GA Tq CHC

DAMS (AMS PH AAT ACHAS AN HLA WPA WKF C

SCAT FPOATNTHA ATSMS 100° eq] BI GA TA BA @ race

SASS SATA (Thermodynamic scale of temperature) 713]

FR Gl MLA BP-TA-STTA CATS TTSR |

amA-yIs ‘Ro OF MAPA TT ate an Ser, TQ 8°317

Joule/°K | SICSrncy) AAs Wey 6'0247x 107% ( 32 ana O7°

HCA VA AG +) AA NPT FACT Ma AEM AA 1°3805x

10728 Joule/°K '*

GerF AG ely “le

Vnc? me=$kT ( 2.5.6 FO CUS )

Rta 2.4.1 Fe Ces SICA MA MGA BWA

| P=nkT 2.5.7

2.5.6 Fi Ce GS TI AG Vf CACIA TAS MeN Fa s

o# a, /3KT\/ c \/ mn 2.5.8

— * eae aaGE C*2 ara N, = 6.0225 x 107° (12 aC, aa aE
see ), R= 83143 Joule/°K |



SS Semz

Ba BTASa 6 oTaTaya

O.> Dy Bisa

ASA MCAT CHA ATA GAGS SCF] FA SC TM 1 «= ASI

SKA ATF SASAT MAAN AGAMA TW VIS Ara HCAS Soca ®

SAGA THR AIAN Mem AA 1 ACT AMM VATA CA SERIGTA-TF

aye ara ae fates alae ce, gon @rm fairs caste

At 2.1 ae ars ocd Biot cuaqsqer SN - FN AACE

AWM HE Bels & cere VAG HSH GCABGAl SN ZA |

BA MA al BG Aa GA GAMA AAT Vey yl WTA

ASA WIANAD GPS MCF VA SOR FA 1 AMA MCAT VASA

CHARS ATT GTASATA Te area Gos cayiers sess Taaca

(Tetrahedral packing) fers Fut at wera Taancn “aA

~rmise oilals Wry cee as Kees (Tetrahedron) ora it
8

OURS UF 1 ko BCAA afoie we, 7s of STATA TA FCA

acs ( oF 9. ) 1 TSE OAT TAY p @ BIAias GA M ZA ats

M
TTA SAPS MASA 5 a 2 ACAT ATS] CAH MHTSA

0

aa

[2 _ Mt 3.1.1

Jalen MOM Gla UTE VAY cers 3.1.1 ANT mara fadiias

GLA WHA MA O.d ANS HAC VA | GIA AP MAS SAB

Soca TAA BA AA, AW SilA-Vs-|SAer] APY AISA 5 yAS cS

A NC ABSA Was covs | fate Gonca Tacks sayfers aves Srey

NEB MEMS GUESS] AIS AMA MCAT NTA AWA ws A

ICRA (10-° cm.) FATA |



2 me Bats SF

axa | “en wa seem) PAT |e :
M |(gmicc)} © (A)

H, | 2-016 “089 — 267 3°79

Nz | 28°02 1:035 — 269 4:03

O, | 32°00 1°460 —253° | 3°75

Cl, | 70°91 2'030 — 160 4°38

He | 4:003 ‘120 4:22°K | 4:32

Ne | 20°18 1-442 — 268 3°23

A | 39°94 1°656 — 233 | 3°87

Kr ; 83°80 3-000 ~ 188 4:07

H,O | 18°02 1-000 4 3°52

O.> ATAN—_oSBrs TAMA cecs VA AA

SHA BACH TAS Mors Be TA Sera TNS mamas

eH | GS ACA TT IA UI, HATA I AY Gisrl Bq Sia

ara “Siaty He” (free path): aio taory se, Suginis cl ASA

CTY AY SCAT Wa Gers amecwe 2 faery erg “ate erate oe”



SA GIS @ BATIK 20

(mean free path) 4 SA 1 Ae GRINS MCAT AT, MICH TPE

RI SI AG TAY Wea Ma fate ears Vera coca fahSy Acq |

9.2 IS Bay aca sifes ata feels

MN AS SM MCAT AN ALT TTA] no Ae ATSOAMA o |

OO IA GBC A aA Teles am ea 1 STA A BT Tea a

CI ACA Ta Tah Aq |

A OTA eA WSIS u GR WHA MLA SATA A Vy

TS MCAT PH ANSI v AN BAP 1 SHAN BN AUS ACA A Bawa

froa erg ay faa A oie v ates aias gue | Ga Cl re

ALA ACA TI A HLT AGI TA OI YR OLA HH APA CLF o

FICS ACH 1 A HLA ACH ANAS o BCAA GS CHAS BMA

SU MF 1 OF CUNAS TA A GTA ACA v MSA MAS Acq SAT

ro? SRA OS AANPIS BAST GS cers GW QTSSS Ae |

PF AAS TS AT Me ST MLA He BRS ACF BA CH

BLA ATA A SLT AM Bea, BA AA reg atocacaa Tes mfaahou

Sty (for 0.2) 1 A UA AMCs o AMAIA A Ces Sry

Sl THC See A Very ‘atera cates’ (Sphere of influence)

il 2A |

Oy ALA SMA af ACAMAS At ALA vAt AT Alay

RA at AIA ASAMENSA BSS MASA wo? . vAr! 8

CASA WH n. wo? . vA AGS TMH BSMe At AH A

BLT ATG MIG qa «fee Al A A SLA ase aTerncay



28 WR aeaias Ss

Org uAti Wem wees ses 4 ary we alesse Crs a

a5 Gere A. = #AF u 3.2.1
n.mo*.vAt ano*

FI ATH

etefas sefe s face alana an an ae A wera afecat

C a St ata afer Ca waa Seorsdg: af

OTE |
umyeC 3.2.2

3.2.1 3 aS Wel WAT FA OTN TWA

1
_= ~~? 3.2.3

QF AKIO ANN WMC CH ABT A Bee TACT CHC, MN

MC IW Gonterin keris 0 say ae Trey ak WATS

Cava 1 9.4 Gy GQ ARCH Melba Sat SCA |

Sfaraicra mrefS st rales ais was afecane Comm
Si aaa u=Ci var wa faalatas Goa at Fa a |

N31 Ap Cosa OA ae OB AMET A UI, A UA TT Be Ba

NSA Ns ( for 0.0) 1 Gecsa case C aq HANA a 6 SeMa

A | 8
=<

: Oo

16a 0.0

SSS SI Biss Sa A Vea ates ales BA cose

Wa | os afew WA=BA cess Crs

=2C sing ;



Wt BMS SC BI RG

6 caren fate sa ar ek aie 1G Tah wICE oO ae ATE

ein eater t O tye cee Vea C APIA OS CUAS SPT

e—i

el UF! Ae B fayeq ok crecea Ga watas aca ( fea
0.8 )1 A teryce Pea vac B fay mina AACHPMAC CAE colewcwa

OCT CY CH] BCA AIA ASIANS BABS SOS ATA’ OA CH We

vty 0 eae 64+d0 adiwara fates aio se Ss Sac

CHACHA THTPTS SUTSS Tey OS GE MEGA TC AAPG AI Lae

B fay a8 Grong wes SAaES ZH LAOB at WA O GO + do OF

TH MRT! Wa LAOB aT ayo @ IO+d) oF AH WE

ASS] = TS UCT CHAT

CHAPSHA CUD CHC

_2nC sin 8 . C dé ( Sa FAMSTS Grows Were

4nC® C sin 6 aX 2 C. dé )
1.

7 .

Foust v= [2c sin 5 . isin @ d0* = aC 3.2.4

6=0

* om emi xa Wa x 6 x+dx ANE AS CS ABR



R8 MTA STAG SS.

3.2.1 FH cacs em ATA

Ane 3
4zno*

APSA 1G BNA Sigs wa Tae Fa PTE

ASAT THAAD ANH AMIN MB ACMA | WHASTACT NIAGARA

APTA AS WIULCLM MT AT BACT ASM AA

A= _ 1
_ 2nne?

BEY SNA HS AE TTS AF |

3.2.5

3.2.6

©.9 BIN 6 BHory Act tS Batericey ss

3.2.6 FH BATA dec 5, | fates Geom n a ome qy-

ALM STA p OT AMAT ( 2.5.7 FE) 1 WSs

1
Acc= 2.oc 3.3.1

fates oe mem tee afafos aate n anfaaios

est Ty ot EF TA CSA ACA GNA Miaaos Sat PT

HIYA AMAA AAT AT TMNT HT GSA Srey BoA STA FCA

TTA AT Ges NT ACH AIT SA AA FH MNT! «as FCA

h OA TT A HTS Lt) Tey CHe ase ace AAT TA

ALP GBCAPPs aes a sha wa Slates oss aca

A SSH GA AA CRIN AA zat sere Beas

apsaTene 2 64 HH oo? (142 WIA FA CCS ACT! AAC

og =<GAT CES o OF TA, b= Is, AA AA UP-ALA SPA A014

ofa @ spies Goa farsa cae T= fears CHS] | MVS,

yor 1 3.3.2
147

T

See SHS MSHA AGT AMIAIG AAA FH MT |

ata P(x)dx OA x oa @ RS Bes f(x) oF TH WA

Fe)= f fe) P(x) d(x) |) G2 ATR x OF FAST ASIN NCAA

Crag Bry |



BA VAST C BIA 39

08 Barrie CHcdsy aoa

omens Tats I GT STINT Aly STA AIAT ARCA

Ag Ccovwl Sac PT cas Gly HGS eM ABT! WI AS.

CT Mery aAtSrcey x CHM ION TA AAA TN TeNs ASIST f(x)

GAL MAAC dx CuCHa aeHse Bafor ae ena ABA F(x) dx |

f(x) 6 F(x) acormaacaa aeto fret sae OTaCHT ACRTETA |

Ml UW Ba ato wr x crea ae fan aad aloea

SAR! at MATE dx Caedh Berea HOTA Cl MATA GST

BT GA ACA GY CBT AAT SH GAPS VERT ASIANS! F(x) dx a4

AMT | "MGS as AAS x aa Sos froseiler aq AI ae dx aT

AMT I! Bee, wn faraws mls

F(x)dx=Pdx ( P=¥) 3.4.1

cae dx carta ora werioa aay Al eA ABV

(l-Pdx)t year wefea x cacti aa fan aad aloes tm

GA CAA WAIT! dx FAS GM AVIA WEI FI ASAT!

F(x). (1-Pdx) 1 fay a8 ate aporcm xt dx gay TIA Aad

GSFIIT FIA APSA WMA | HCH

I(x 4+dx)=f(x) (1 - P dx)

f(x+dx) @ aa ative fx + LOO . dx Fata mem aH

df(x) _fix) —-Pdx

Aaeay aH inf(x)= -Px+in A (In A=FaeaA YF )

a f(ix)=AeP=

AGP o8 io Beas YACTA TA tela wars waa facare yee

Sy BAA SACS Mia |

1 x36 Ce 2a, f(x) TA OS IG! «BW AT x=0:

ea, S(x)=1 25 |

2. ATS BAYA WG Wy 4 OF AI ACA |



Qy¥ MTA MIs Ss

My SH Ut 411 FSR f(x)—me #1 at GM

eIorney Os x @ xtdx GT TMH MFA ABA, (x) dx,

areca x Cats fan aad afsas eq @ wae! dx Cred aay ZEA
PAATISY A ae ASS Mae’? Pde i ASar WW

SAIN

oo

A- ff x.e7P® . Pdx

x=0

1
a —

P

x

P=} we f(x)=e NI 3.4.2

HAMA WA x 8B xtidx OF WA Us] ASS!

(x) dx= e-P# . Pdxabe~*l* dx 3.4.3

I(x) BR A(x) GSAS x OF AA BraA ATA ASF (exponential)

TARA sree FA 1 x—oc Al Coa WAS AA 1 ABCA

CH TA NG Bacay Ma 37% Aw Bare Gwe] WISI FF |

4.6A Score] WISI SA GIAATaA TA 1% |

©.¢ asqatfas Bricy ao Batericds ata fay

Sd20 YSICF TH FAL (Max Born) fafer seg se FHA
AL WS BTA aa Ba | Aels HAPS MATIN Aas

Oise MATA ASTSTS ATS sz |

aqcara AAP S AACA AAS aces feu 0.6 Teed Cre
gai oma T oats come fafas tren cai oa faa

HBTS HE MCHA TS OR Ga wes fog gon Gey sa aa! AMS

qn S feces sey fren Seyahe ac TANS AA) CHCA A TAPE

cormien Tales oats frcma ole ana Goo Wea Aen

Gre! ate oaiwa Gq yor usogeien osiea asil FoF

om (Py, Ps, Po RP.) WN BLS! GF MSA OTSA Aer



GM GAS 6 By >

Ms AT wera AA ayia cena acer Sm MCF MAT

ares waqeica Gera 90° carer can ace ( for 0.6 S)

S Faw cms ormyien Paws x,, x5, x5 OX, TA AF I

Te BTS @ Seer "TSYlers alee ATA A AF

Tag oer fomac-faera aise oe Tea ACN SCaelG aM

aM APT 6 CAI I Ms! Ted we A Sae MH att

PACA AA HAE SrA SI THAIN BH ATA |

aac fare ae gon Sey Ve goa as, S fea we

faca fate Se soa mMreqear Seema Ga a1 | (FTeaier

famines ear wai Sera asta wife sam sae seq Gore

aay Ae wai faten aces Goa ecco welser Gen saz

Ses Glalsiareq (photometry) AW ea FF

AARC AAT TSA ASA MPP SBA! ak ATyT

Baio BCA MCSA SIA CA ACH NEM AS, WN AS BCMA

jets! D,,D,,D, @ D,1 Seem aca Pra weyley wz



0 MAA BTS SS

BIOTA AGA FU GF OIG TES Aa AIA CAST FA!

CA TA LT SIA NM sess oe aca BAN VA!

AA BGT SHA AI MAY MEM ACI, A WE SAA WAT

d,,d,,d,@d,' MR cars 8 Tingian ye sacs faer x4 |

fasiarsca gona fag we, AAI sa Heyes Aten ALATA

BH ALAA Ces GAS WA! WAT WM FTA GA aw

BIAANY A SCH WL Yea wg e — X,/A e —%al4 ROM BM BGS
GAT AST GAL AMAA AASIS ANGUS SPAN 241 owl

yerecy sai wlas © amma aac fafener wa as
AMTITS LIF (kK) @ HBSS ACA! «WSN

d,=kD,e~*!4, g,—kD,e~*2/ wena 3.5.1

G3 OATS ALAA CA CHIANG FAIG case A A AA MSM ASIA AN :

Am Xa 7% 3.5.2

In [S:. Ds {|
d, D,

X, 6%, ARONA SN AN MBAS (xg—7,), BAS Pi oP, aT

TM WTA FSA AIM AWA | 3 OAR 3 at Wa WA A

AG GIAY A OF Ay ASA ACS ACs |

Us MAPA (x.-%,) O39 Ta fey lcm.) 45x 10-* ¢

5°8 x 107° GF BCH AGA AM A AA WA MSR AT Age 2°4 «

1'7omi pA OF TR AS CHO A ATA | ARI A at ope

TA WY 6 WSS A ASA CHES POH STA TA SPN A

A GTA AC CAT 1 VATS ACAI HAP CTH 3.4.2 FCAT ASH

AIT SUMING BA COMA 3.3.1 LAA A S p aa AvMFe Ao! ator

SA OR HAP PA SLA a my VAN AAI Fn BA

SH VIS Ass Sv Bey TANS A

OY Swrsagesy ats wayerie

MCA TAM BIRR 1G SAME Siisse eons saw V’H

Bie fears Ores TT ACT | | ASS, AT STE TT eT



WH BAS] -e BAe es

SAA Bers USAT wes cet eq 1 «-300°K (27°C) Geer

M siaiqs wa Tales orang yer ng aca eTH a km/sec |

woe V cert iteaacow an was acerca afscen ona

600 JV km/sec ( SICTREAH TH, CTA HTSTs, wee V< <0°51 x

10° Bw) 1 M=28 ( Tate oC CHT) aa Vel sae

RAPA MSA NANA ALT Gerard ore 1200 a1 caut Bes

CH TH | oF UPB Tera wey alacs Taq wa cream wales

aai | fawltes mee nT Sera a Aa 10-§ cm ae ae,

Cris Re aA am 10°°° cm ot serie: weme

RUPE UPS fayor TANT Sra FN TS MI wat Sepa

ACTSICMA FA WAH NA GHIA ANCA ANA AH AN CATS MICA |

3.2.3 3A ‘o” a ECA IMAL ee rv WA Saws RANT

TAG TUNCAY STN CALS Wa, Tele

1

awnr?
A, ir TM 3.6.1

CHANG ( Sede ) AIIM AATAPSA VMN BAA A A SA

QCHPEN APN MOTT A x TIE CCRT BCI SAT Ace -AT
en“? ETOYS AMY Bl AMA « Osi Ys aA 3.4.2

| 1
FE ARCH Se PACA OMAN AMA I ay | acoA Fat

éel-

ASS LA I Uerahwy AceqHaes Ga 1G AINA Tay 3.6.1 WAI

ALA CULIPOSIA CICA | | TSB SHylSa Vceisarsy CHT NG WATY-

AY AGUAS TCI CAH GAS IG BH I

SdWs YJSH CHMCAA (Mayer) wWaPS Berwisee Ecypays

BINA ase Fao fai sal GN WAS AH

( for 0.¥ ) Sey feared F cars Rrrain Ser eA wa FA

Saar V waras faeca fae Gam vias za acereingian oa

AIPUAT WE x BAIT ares S, 6 S, oma fecaa ass Twa Tals

Bi Sy MTA MOS OTE APIA ANRC ACH! S, GA
Cos seen ca fawqerer ane © atermaaaiacs sine sal oe

Fawetacen V Gc) A BI, BC A ACTA Tee AGA



Oz NM AMS SE

aeqg fae aa a ay cryiae® Coe cite: fale mara Cow

AVIS Bors vem fais ay C ax. Aen Bersciaa Aas

US i AAG Viwegqags aslo Boa oes Aes aa sq ace

CRD AACS SHTAATS TPT TI ahes sie Cay sae arn of

©

—— a

Vy
s

Tear ove

Sl TH! S, 6 S, a3 Went (x) acmeawe alsa cers faalgso

Sal ITA |

4A WF, GAIA ICA WC FIN TAN p, C ce AIS Brera

way J Siueaae Gem aq 7 ae saa x oa Gora farsasiien

BY) BMS, p SLA Wie Aly Resa nade Bet

RIA FNKAT A OK OR ACR J eo “8 ag QTE 34
(3.3.1 6 3.4.2 Aerqarat) | Taohrws, sor aes Taare GaETCwE

BAM A MA AAT MCF, Gs Be Sivenqe aq este Gens

e~ 8 aq ANTS ACA | MR GSAS: x FAY USI AlesaA

atna coifrs faces wc x Ot CTT GCOS f(x) oa HET TF

ANAT BI! sare x at ifs wea ova sfea aT

(FHCACTA GHSTS BTA A, ASA Sloewasye sey: ancy Gow

GAN A

T= [,(p) f(xje'F +*9)# 3.6.2

p.ex mec WA TH pc CX; SR Sioenqnecs /,; aM

PISS BN ME! p, Sp, SRA, x GIA x, @ Xe GH Sye-

aaa Taxiiae Ma cq =

Lh y= o(P1) F(x) e~ B+ ap,)x

Iyg=Io(Ps) f0tq) e P+ Ps)%s



QA WAS 6 BN | eo

I,, = 1(P,) fx) e~ (B+ap,)xs

ak I,gTM= o(Pa) fs) o (P+ aps)Xe |

ait In @ L, on 2 @ L, am a Sal renal
i3 23

Wa

L,-LZ,

“=O, — Po) (X, — X12) 36.5
a GFT 3.6.3 FE cos TACs Trea SH AT

3.6.2 yam e~ “P-* Seomats e 7 */4et os Hen Saray t

wyeye ap = 1 seq 3.6.1 FATA ap=nnr? | ge ater
oh

1 c.c. WASA GIRS AIS MLA GME wacgnwa AN! MPT

BSA) Bloq CNA NS BUT ‘ap’ ay ‘Aes.’ OA MA BAPIA-CA-

Taacoe Tem SoS | MNT AKT] CLS MICA WA A WL

]
WD SANT CF AT A MST A Sl aE a ANT, SIR

roy = 4 /9d 3.6.4

V oF OS BHATT ( BAS CoE ) TSS CNG 6 CHAHA RPS

a8 FAS Aas ator za: ule qomis Buena cea Gi

WAS HM Wa aensacaa (Ramsauer) AINA MAPS SI

GWIG AWS AMPS FA I

aoa wale Gey fers cers fate scaaag

ALAS WCI-ACHSUN SICH ANCA TA OAL Sera WS Tracy sai

OMSK AR SM 241 GA RP @ OF bE Bey

CTETG aay | aoa ecersua Tale afer aa aor

facercy spacey fafa staq | 0.9 form 2 oeibr a ICN

AR Oe VCR | TATE SSTAS GER Area WA

alsa! faeq oa Caw cw | oe BIT OC Beem ‘ap’ aaa

1 c.c. SHS GAPaS MMA GLA Go farwAy ora Views Za |

UMACSA FA VGSAS GAY MCA ATS CS Aa ‘ap’ we

AMMAS Wey ASS aA! MSA CON AH ASIC ARCA ‘ap’ A

0



08 TAA MIs. ST

TAA Mh Air M1 ARMATEA Ge afecay ‘ap’ aa wa

ASMS ACI PIE WIS Br WSs SAS cil, MTA West

TSS GAG SI TA | BAH worry Bassa wy scrsya-ciq

COR ST AUS MTA | «FSI ‘ap’ GF TA GA TEN ASA! AIS

S10).
|

t

Np —

Ce ee 7 4
“awa (cor)

FSA O° O—AANGAA MAAPETS Be

Cawert oieEn (cm/ont,o%,. S
fafern oncna cata Scersacra Taos atecaca T-Ses (A PASTE )

faea 2casaa Cows ais Tapers STE Gayl Cecwprq (reson-

ance excitation) {WG | 2 GBA WAM BSAA TACHA AAT

afns Sa wre Tarver erecgre Icy | BTS Bw aoc TATA

anna Vo ewe STOMA BA ANT! GF Wa Ae

CHMGA-NSSTSA AAS CHEM AVA |

©.9 walericey aeaanlfSe Sez news 6 oicts

oyafersnrtel

2.3.2 A MEM CORR dv GAGAT AA A HME TES

dna"? Bs cos © AUS Gee as ds afeget sai aly snP-r

Heal By] BA AA GA af Uyiaa vsny ds mB ciara

wrens aed fay 2a) SAH ASA SET ATS ds Boge

fen T SRA Sosyiare wT AeaCsA Fra Js-0 CHEN] MN |

FSA WAS AT SN SN CHM OAT MCA WAVE AATS-

ALAM Ae AAS SATAN, Sree ora, Sree Gonca laa Fa ocaery |



TS WMA S BINA ye

4M MB, AMAA AA OSS VT Ge ASMA AHA ACT cA

ctde OF Tes MHetan Tahrs ay TAM dn, OAL NG AANA

A, | O88 aegiar a cals cree + “ARF mead Try LA |

a dv TAS ( Toa 8d) A HAG FAT di dv AUS IR BY

OTST GAL GINA ALT HCA BT SS ATA CMTE dn dv ALIS

BT VINA WY AA! MCHA ANaaeras oF Gay nyyiey

Bifaiacs area fee ereca BoA LT aS Ufa os es COs 9 acca

—

r

aforan ds afegel 41 3.4.2 aa Bgl ok Grae eT, TM

ds Sra cHterca, arel wm Hearda Br Ga Talwey sq 1 | WGay

CHS CT MYA MSH AIA dv GAGA A AVA FH MAY Bes

6s GCA CARICA SINT ALA)

/ r

dn,dv ©. , 9860889 4-3 3.7.1
c An r* 6

dv a3 *faacs r? sin 6 dé dr db Faca aforan ce 5s ae GRR

CHG BASAIA Sry AMBIT BAC CMG AIS AVM WSR AAs

co co m/2 Qn
c ds cos @ _ JNo= sf f f f dng > ae ~.@7 Ay -

c =O r=0 6—-0 ¢d=0 r® sin 0 dg dr dé

OO

c=0

= (nH Seg GIG TAY AM, coy AteaN) = 3.7.2

8 BA 2.3.3 FH AG VM AMA! «LA AMSA SICA STA

WHS AMG 7 as SSAA om HT VCE GI FA ALF 2.8 Bec

VICMISS {TAS |

CATA NIT AMIS] Bea dv BAoq Cas SING eae c S@c+de

3 Tes afecantairs afeis we, orencaa enplcy 2mc cos O ofasye



oy TAA VIMAIS SS

NSTI SMT BH Ss BLA BS CONST ASA GLA VS SAIC
ATTA

co co vf/2 a

2mc cos @.dn. £ . Sscos? “7
¢=07=0 0=09=0 ° r® sin 0 d0 dr db

oo

MD fetan

c=0

= }mnc® . ds (c* = 16 Af WSTAN )

RES a SATAN pds HA ATA,

p=imnc? | 3.7.3

94 2.8.5 HOT ak BOS Tels BA |



See Sens

TTA BIA ATISA

8.5 faa weraty stim ty CaTaABraa Cafes

fer Sag TA UTA afecan as falas adaiie apa

BI! BMT MNT “AMTHRSTA TAST” area UiSizs as adcAT

ASS Taditas 24 6 SA Vasi*S Gens xe |

cam fates smrpreca aferaa aie aad ofsafoo za 1 fay

Tea STS AaAios CHA MIAASA MG Al STA MAA TG cc

ey c+Ac waraaa aes atotan fale fag Aes NM-M

ATSC ATS CATT ANA Bea aAlaaiose x'ta 4 alarewa wea

a1 ity cra Gea fs Sola erg ators & ANAT TN

SUV WT CMS aAiqafow BWA c Mae c+ Ac AMAA WI

fea wen: wa @ ge ama acy afecan fas worg AM

Wasass msi ag wap ale onafss wage weaiaa aoc

TERA WTS Acs GA AAs Bret sams Pea GAM areies 64

OR ALA West seis Wisetaea asaaits wpat sez |

UTA MLA AIIoy AA YS Gra TaYias xq 2

(3) Wee ASS sere @ (2) Caen Awa
ace

8.2 ANAWMSCAC WHATS) eistran

ASS wie Vrt canata-aq Tada an hee UTE

NOR AMA ASS AWA A BAsagiea aca cgi xa (4)

MOA AIA BWAStaa Aare ( sieafoMCA CHS 9B SAST

WPS VTE ) GA (A) MHA ATS GOW SA OF HLA ASI

Sears msmigs wom) say we () ARCH AA

Gen cine feels weflerais meta afer wit) ar aera

afer as Sones wa Gen T Sins Vea UT carre Sntcye



ov AWC Mis GS.

AST GK TB Mixes GoM Ass Wei wa ews WA! Ger az

GHB MIAMTSVCS TN VHS BWI CHA ATI |

Ml ATS, STA as HAC Bevel Tac Sew MTA-VeL A AScaN

Ca x,y ez ore Bey anu, vewi ABE Aas

BA OF VLA ahora x-Srey uv 6 udu at WH MFA ASAT!

ong urea aq cama uv aa Some Treaty Be NA, v

a ow an Sq aa Ma Ts OF ASN f(u) dui eae aAhs-

CAC y-Or v @ vidy OF WA WH ANAS f(v) dv age z-

Gey w @w+dw OF WA MST ASAT (vw) dwt ABE x, y

ez fraqian cr yan weiss cia, TeeI aa for cH

NSA YleT LF GAPS (f) VIA FA. ACA! HA VWF

Nera x, y 62 Gonemaey ose Ala We Aha ae ease

ga Ase f(u) f(v) fw) du dv dw cera Cay ora ATSCHI

Be SIA TN CHA VAI (correlation) GF! GF AAA Vs

A-BBTHAA Az AH ACA |

8.> a Toa

Tr Vyas atecan as fanias coraiscs crac caCs Ae

(for 8.)t @M Bas aietan Gorey u,v, w Ve ae

Gries (u, v, w) gree fafers P fay aerfare faery sqrq 1 Ae



SMA BE Tay On

A ora Sia Tavis lary ford oie craesacea Te BATES

54, GAS GS BLA Ts Tay aa A MT A TABLA

cars Aan N 2H GG A ABAT WA AM

dN=N f(u) f(v) f(w) du dy dw

= N f(u) f(v) fw) dt 4.2.1

ana, dr=dudv dw= aera UW | fey dN ASST

u,vew aa Som fase eco oa a GA x,y Oz TRY

acepgera Tatise i wae dN cue afecan c aa Som Taser

Bra ars Can faces THC Sca MAST dr OF ATATSt ACT! Tele

dN =N F(c) dr 4.2.2

KIA HM CAS ATA! = F(e) GAA c Ot CHT GOTHH | «4.2.1 6

4.2.2 Fa Coes re ATH ,

S(u) fv) fw) = F(c) 4,2.3

f(u) @& P(u*) Bonita ae F(c) O(c*) Tea Tawa (¢ @ © ay

Fe GLMPS AOS BA ) MER AWA

d(u*) . d(v*) . d(w?) = b(c?) = d(u? + v2 + w*) 4.2.4

res ial ae Gl d(u2) cw aft aeo*” fear aa A(v*) @

(w*) GE MPSA CAN AT Gea 4.2.4 aatear Pre gat Tac

ar mtatss a1 Gorgias La |

Ale c OF WA TBA ALS SCA 4.2.3 CS MGM AA—

In f(u) + In f(v) + In f(w) = In F(c) = RF |

HIIBAY FTA

fW 1, £0) yr fTM) dy =O 4.2.5roy du +a) dv +m) w

(warn f'u)-4 fu) Bente)

SA uttvit+wiact=gqs! a= ALSACS GBASeTy

Sac udu+vdv+wdw=0 | 4.2.6



80 MA Maas SE

4.2.6 wins me Sats yas 2 a yw Fem 4.2.5

AMSA ACT FF PACT MSM AR s

Fay +) du+(F) + a7) dv + (Fi) + Aw) dw =0

4.2.7

ABTsiva Te Bars 44 F1 WA oa du, dv e dw ay

@ a@mefics Baems yn THX A) Cre 4.2.7 Ailsa

Tae A Se Fis Th TAS PT WS AA! HT ATE

aaeaiers TAS BIS GUT amie PT IF uuvew

Conergy MAAS ASHI HUT ay FA 1 ST Cl ACS

mA A

FM\,y29 FO) fw)fluy “4 0, fo) 1?" = (0 © “Fwy t= =()

AMA CH AIPA] VAC AA AWA

In fu)= -2u2 +C, (C= AREA BRS ) |

ema Gat ALi free eM AWA

flu) =ae7 12 428

ergerena f(r) =e"! @ f(w)=ae~ ”/*” ~

NSA x, y Gz Crnemy als uw Gut+du, vevidy aay

w 6 w+dw Ald TA JMO MFA ASIANS

F(u, v, w) du dv dw = f(u) f(v) f(w) du dv dw

gre Ubtve +we)/a® a) ay dw

=ate~ © 1 ay dv dw 4.2.9

4.28 64.2.9 qayiens Tr a Ant PWN AWW! 26

a OTA Bats is wei g.s wet agin aA Taediiae aca |

8.0 camenaicaa AIG eferiett

TTT BOE MIKCS FAT SILA PalSUrrs carecsr Aas EAN

Srey] Bra oe faa wag aaa Be Tara aiecaniahs cog



A A CARES ey

RO SA VAS Woy af we Sora fete aak A aieneiics

em Vag faite x

oe ai agg Petes crencsa onengie aed Sen

PINE! ANAS Sera ately Sa m ex GFR ALTA

MNO vu, S@u,l Aerla A Sera aiernu,’ @ u,’ AI

Cares Saray @ ale far free aw

mu,+mu,=mu,'+mu, BAC uy+tu,—u,'+u,’'

SK Zu? + guy? + du’? + dmu’,* GAR u,*? + uy? —u',? +u',*

O28 72 wala fra ate Se (i) uy’su, 8 Uy =U,

Be (ii) wy eu, 8 uz =u,

OF TAT ATTA (ii) MINS SHE (trivial) aN ANT A S ACA

Teac Maa a ata aed oral aia aos en Siow |

AMAT (i) CHS CHM AA I YR VA Tey aTScan falas ao

apyiat aterm free cere sera an Ts! aie

YZ STH GT, BAA CHA ASTAT-Bonet os SI TMT Ga

A AAT GWA Ti see Fe aera alscqan Gonemaian aly

AMF U,,V,,W, GR us, Vo, We SA SA aeasy m1 cage

AQMTSTH 25, V1, W, GE Uy, Va, We BES |!

BeI{SIca ain Goresigier mA uw, +du,,v,+dv,,w,+dw,

QE uytduy, vg+dv,,Wetdwe BA GA ada ma cater

Uy tdu,, v,+dv,, wy tdw, GR uy+du;, Vetdvg, wat+dw,

5

Cay MCHA Wd u, 8 u,t+du,, v1 8 v, tdv, ga w, 8

w,t+dw, ST Te A AeA ILA aNeran Gmneaia ease

CAYLACHE A ABTA OA ug lg tds, Ve @ Vetdv, GR Ws

ew, tdw, Aa wen aye atecan Goer eraca caylee

B AB AL WN WA! A APCAA CHA ALA Attn B asicas

rm ara aed ve gals ara an eats atecan Sone

Se ¢ farina sen wena yen aes Fw

du, dv, dw, du, dv, dw, ATAU! a yorencs “ntecan-

Fae” Fe SCT CT SCRATCH ANTS



82 | TAA Bis SF

eras aiwcan Tasca a8 yacer ACA x-CC ET CST TONS HS

CR ASae eases cH faces ors TT aa, aecaa-faarat gaz

ANSI APS AC |

S.y MOM TW, GA AI aWeca-onea uv 6 +du,

y @ vidv a we w+dw AN WH Wa AAs

F(u, v, w) du dv dw AM XA as ASS! TreCIet CH AIF

NSA SHA CHTSIAS TST FA AT | |

aie Grr wade 7d Ge, yale sit A cera 6 amas:

B orpicaa fa ae ate earn J, m,n Teaps-corPnacst (direction

cosine) OF BH TACT dw OF AM MCB GA calor a-aacaT

AY AN WI Sz Tew a2 APA VG AIA CHAT VeaAcE |

WH MW om GLA AA ate Va Reads Cs Ge, gelor oePcaT

TA GICs TS 1 aeada yes B UT Ga A BLA ae

creer Cot o8'du CHOP Sled GA BIAS BI) ATTA

6 TeA Vet TOG PACH O MN Ae o8do Sas ATH V at

farniwaey Vat gay oiapiets sa A GT GR GH o8dw . Vat.

cos 6 ag AN BASA Gory Fad BALA Se SM RS

CR GAGA AN SEPHS Ve SAS GAMA at ANAT AI A AF:



MTA BEA CATA so

ACH SH AK TCA GIy TH n SH GF SAS FT

BSW. SARS CENT ASAT

NF (Us, ¥g, We) du, dv, dw, . o*d w. Vdt cos @ |

HAS A ASA VF dt AA CM BAMA UIT HA a ABTA

AAA TAY WIT AAG ass 1 als aes TAS A AB weg
RA =nF(u,, v1, W,) du, dv, dw, t SATE MIS QS GAT

dt ANA & ABTA AIA Aeail

dN. =n" F(uy, V,, W,) Fug, Va, Wy)

| du, dv, dw, du, dv, dw, . o*dw Vadt cos @ 4.3.1

OR AA ANA A BP Ay as SA NT |

OWT MIN, Tl AF WA AMAT Soy BI ae sya

ALIA 7A ATID Hy A spicaA EA Boao B sswcad ZA oA aw

ATMA a AMA AIST Sa Gears ACTS WMG BA Be

caiocs 6 aera ANY AN ae |e BIA HC Naa fas

Taras Paces A WHAT WAY MeN TWA wae aF ABA ATS weg

A Sey A AS SMA! AN MF OF VBA Aerhy MA aes

goa afecay Gorey wu,’ @u,’+du,', v,' 6 v,'+dv,) GR wis

w,'+dw,' Aa aes ae Paola wept alecan Gorey ue’ @ uy +

du’, Vv. @v,'+dv, GR wy 8 wy t+dw,’ ARNT AAT MNCs |

A TS HAT TA A Alo oss GHC at HMA A ast

ARIAT ALAN ACA

dNB =n? F(u,', V's Wi )F (g's Va’, Wy’) du, ‘dv, dw,'du, dv,'dw,’.

o*dwVdt cos @ 4.3.2

fag pg oem Aaa onefas Gage atecat-faa du, 'dv,‘dw,’

du,'dv,'dw, 8% AIA MATS BPE du,dv,dw,du,dv.dw,

oaiadis ais aqgart 2 92 arecaaiaarcat TA AA | Bee

du, dv,dw,d,dv,dw, = du,'dv,'dw,'du,’dv,'dws 4,3.3

4.3.1.¢4.3-2 Aq ARN CM TH a GB ae ANE



88 TAA MIs SS

SH OFF GAS A AS AT AGB Wa aS ass AAA

(F(u,, Vy, W,)@F,, F(uy’, v4,’ w, )=F,’ genie Teracer )

8 -F Wn [F,'F,'—F,F,] du,dv,dw,du,dv,dw,.

o*dw V cos 61

OE TMH us, Va, We GAR O GAA BY ACA Fa AMPA Facet

FEF SRSA A SHCA AE AKAa GMT Br AEA FILA :

or = n®o%du,dv,dw,\.--| [F,'F'- F,Fy] V cos 8 duydv,dw dw
Ug; Va, Was @ 4.3.4

fog fea OTE A oT Oe CI SAWN SPT Be Cos
dn,

"I A TSA A= 0 os Sega 4.3.4 aalleacy [F,'F,'-

F,F,j=0 ai aw [F, F,'-F,F,] a4 WA SN AMM,

SIH UNIS VA AI ANA NA PI BAI ARMM

THAIS Bisa AANA a Beas ca [F,'F,’ - F,F,] OF TTT “fas

RUSE ACA |

wn aE fff F, in F, du, dv,dw,=H 4,3.5

AMPA FN u,,¥, Cw, OF AIS AS WAT Ga WA FCS

2 | Be ton Sra Inet 1 ae Oats at

4.3.5 one 32 = (If « (l+inF 1) du,dv, dw,

Tee = (F,du,dv,dw,)

1, On,
Wan a te

- of

BSA, 4.3.4 OA Aaa

coer ¢ a(...{ (1+InF,) [F,'Fa’ - FF] V.cos 0 du,dv,dw,

du,dv,dw,dw 4.3.6 (a)

4.3.5 Has F, ot AAS Fy WA Fac MeN AA

st=n o* \ Aa + InF,)[F; Fa’ - FF.) V cos @ du, dv,dw,
du,dv,dw,duw 4.3.6 (b)



RT BR CATS St.

4.3.6 (a) @ (b) Cae a OF NS AT

oH _oH no” ne \.. A (24 nF,F,) [F,'Fa' - FyFa] V cos 6 du,dv,dw,

du,dv,dwydw 4.3.7 (a)

4.3,5 9G F, a Fi, ee F,' @ Fy TRAST GM SLA

MEM ACA

OH _ no*a” = \.. | (2+ InFy'F,’) (FF, - Fy'Fy'] V cos 0 du,'dv,’

; dw,’ du, ‘dv, ‘dw, ‘doy

no"\---| (2+/nF,' F,’) (FF, ~ F,'F,'] V Cos 6

du, dv, dw,du,dv,dw,dw 4.3.7 (b)

(4.3.3 >a ARTA)

4.3.7 (a) @ (b) cece OY oa ang Im HER AT :

ae = 10 |. (in F, Fy - InF,Fy) [F,'F,’ - F.Fa] V cos 8

du,...dw,dw 4.3.8

fea sage F,, F, Poniwa aH Qrniaqss asi Fome Haq

Hee (4.35) wat ‘H’ 6 Amlasss as | os VTA oF 0

4.3.8 Fi crs re TA oreo eta wa [F,'F,'-F,F,]=0

Ra, TSA (in FF, —In F,'F,')=0 BA fee FF, AF Fs WA

(In F,F,—In F,'F,')(F;'Fo -F F,) Fe ANTS BI OX AN-

FATA WAS VII 2A «eae Pea WPA

F,'F,'-F,F,=<0

Qo In F,+In F,=In F,'+in F,’ 4.3.9

Bele Ae Te Ue F aM RE Be SA ATacTa

TH ALTA HCI G MCA AA MRA |



Bb | MCA oeigs we

CHT ALY CA APY apes Griaaiss ae ompfer za

q& Sey Gb Sacacia Toate Sony wae cue Tela ie | | ae oTaTo

BSS MOT CHa TP MIS MNT AN; CHAN Beery snails BPE

are ae zine Aaa THs, Bele "AE a aTAes ence |

Aas Ma GATS VGA GUNG BAG aheraa Gorey a facta save wk

a IR Sin wey! Wem wae says (6—2) a orafe

WM WAS Si Ms AA! mF Ow sale aha A sae

(linear) BCrHS BC 4.3.9 HaHa Tra sta | 441 ATS

In F=c,"3m(u? + v2 +w*)+cgmutcsmvt+cmwtc, 4.3.10

Cay Cals ONT WANTS MS) c,, ce Bontea ara wT yas

NIN SCA AIGA IH ©

_ (u— Ug)? +(v—- Vo)? + (We Wo)*
Fu, Vy w) = ae a? 4.3.11

wees or WH A aM c= - 2,, c,=-o. Bente wae
ma” ina

c,=3 In a~+ (tg + ¥o7+W,7) |

No, Vo B Wo FBYAA BARA Vel AICHS Ay SA AWA 1 x-CTH

we away Gorey uw oa TG aa TA FH ATS |

f f u F(u, v, w)dudvdw

I F(u, v, w)dudvdw

00 _(u- to)

fu ° du

~ (u—u,)*



TT BE CINIba 84

AITASICA CHAM ACA vevyo, wwe | Ble, vo, Vo @ Wo WF

CP Ty aera T me ST ats for Sn aoe

Ba Ate era wacsey Tepe Cs STA ug = Vo =Wo=O CAM

‘STA OR 4.3.11 Fy AaeNPS RAs

ut + y2 4 we
- ——__—— 4.3.F(u, v, w)=a®e at 3.12

Teh A oF AE 4.2.9 aq crs wher |

NTA ASAS nel Aly cae As wena

PAAAF Geb FN ACG ATA! AVA wneity Taya aaa

qig ek Cartas afore Grengina sen cota onamiias

Tre GE aA BAIS aeCHe SA GEM TA! Awe:

of UA ws e se aN Nata AU

a pay GT COTaSaeiin | «RT SAIC NTS

UA AAsy Blas AN FH AN AS BWA

WTR «ATA MNase AY Ty WUTPS AMAIA ATE Acs,

Fer ok anal sage giealy sve ala Mi leSRCAA

AG aye as gid cars Gs Bae VAM slay owe

Wis Fy sae | «A Be UA TASTE! MA GAGA B asa

(SA UM NT ASIASNS ou, vy, wo aa wey Trace xm

SE | ise a Cae Gry alecay awe atececys = BeATA

WAS MT ST Ue BS WA A CA wala = weygiew

TBS? SASS O goal Hara act as AE les alsrat wes

BU MI: OSA BA ATMS sage atscan ancora Grrg

SUR Va Ss et eq AMA ani were aa

fargo fae wa Glen eae: af ws Tan Toa sam

agen scree frye aicge |

88 a Ca Sqaqcna wae WScacta WS

a MACFA Te 4.2.8 Baylor CT COCs A Fa A!



sv er enetae we.

COT LT ASTI x Gorey CRG — co CLF co MA AON BATHS.

BCI, BSN

co

. eo { ae 1 a}

ql, aajr=l ( ab FST )

1
gaqje g=x—-

a aly . 4.4.1

Su), S(v) Rontaes ‘a’ parses oF HT ARTA FN Ae

Su alan eC u [a ; fv) = a e v / |

flw)= 1 7 w/a? 42 4.4.2
ala ( ° 8 CATH)

ema arains ad fatter om aa aie cn
AVIA STA ACA | Shores OT CMR wu @ utdu, vevidy

oO

f eo 4*/a u"du Oa Wet $

n y n y

2 a 1 a?0 5 Jw 7

2 £ ir 3 -

4 a Jr 5 a®

%k g2ktip . k!
fe kad Ik +1 ~ gq 3(k+1)

(k= r6fsi¢e1) 2 , 2
= 130 ~ 1) afar. 2kt1



WTA SA CIMTTSe 8a

Gwe widw a8 ane a aecat-Soneniahes cery swe

dn=n f(u) f(v) f(w) du dv dw

- mem erla® a dre du dv dw

= SCAN MCMISE Vip GAS }

a®a

MA BLA atoctecs aw cr cneha Trorreca (c, 0,6) fatias

PH AA SE dr oF Alzacs Comets TACwTSTA WA c® sin 6 dO de dd

WR FUN AA! ARP Aa wera away 6 6 ¢ Soy fasa-

wie 20S MICA TN, BATA cay Sa ASAT feelers Ta-

FAA Se Oe ¢ oF GF dn ag AIBA eCAHA | ce ct+de

OF TA AH MSc ws wag Trencan
7 27

— p2ly2

dn.= a ¢ c/a etde f sin 0 d0 { dé
3a, 8 -

a 0 0

- 4" 6 at ctde 4.4.3

wnt

f(u)-=
Z Oo Ue oh

i / i { } _ f _)

1oa 8.0 ()—u 4 4ba

toa 8.0 (—c a AoA

4.4.2 @ 4.4.3 AGM ARI u,v, Ww Sc MT TSAABTS ST AA"
8.0 foaata u Gc GA AVA HAC BA |

8



G0 | MAA STIS SS

4.4.3 FC ARN He ATCA MD TTA FRefa Sal AT! FOAOT

ANG MAYA DIAS VA Cryer Va) away Rvs (arithmetic

mean) ¢ (%) Fa 1G can Vc8 wae (1) Hafes ABT aera |

8 Tale Taefe Far ATS |

oo

(3) sToraca nae c= 2 [cdn,
0

co

a4 e- bc* ede

== 4.4.4

(a) 9m ater ce?! { c*dn,
n -

. 4 -f OC nade
a® JT 4

= ga?

“. WA NG Alan Ves= /fa : 4.4.5

(1) FATES ASAD AMSA (Cn) FAI 4 (3)
c \dc Cn

a -¢8/a?WHY] del e cy 0

ql Cm =% 4.4.6

Fer aera 1G atecaCT SPS Faget

=. Votse = 2: f3g: Ve 2: sf

= 1°128 : 1°225: 1

8.0(%) Fou MG MOLINA ABTS OTIC LATE |



mr Bea cana &>

CW GAN « YARPA Bias ae fey sare omfg 2.5.8 ¢

445 ATG ARTE

3 ~\/3e
mn a2 -

m

Ve, a= af 2kT 4.4.7

4.4.2 64.4.3 Faye ary ar Sars FIs EIA CN AT

WICH 8

a
SnkT © AATfu) =

__mv?

» 4.4.8S(v) = - V5" iT ° ~ OkT

_ mw?

S(w) = = kT ° 2kr J
c?

ane n\/2( > (7%) e — SRP C2, 4.4.9

44.4 64.4.7 9G CHS MEM ATA

guy /SEF 4.4.10
mn

8.¢ wes Tete aifed aba

tafe afer ors wee ret aie E- ime?) Ee sear

4.4.9 (QP ABCHS MGR ATA |

2E ae aE
A m J ImE

“5 dE2(m\r? . kT 2E GEdng m\/ 2 (75) © In * mE
_E

-—2" Jk e KT dE 4.5.1



GR MAA BTiS SS

wi dn,w~E@ E+dE ama aes seta wisighns accq qey-

ALM | E aa ofgacs ereteeta abe e= 2 IRR BACH Cray

FAG MIS Aa TAs

2n

Jar
dng, = Jee de 4.5.2

su aaaifae Brice aiMecaTlN cateeR yCaA eiferttrT

OF HG CA ANG GANA WREHAT AAT ASG! aul] Vere

CAPAC CAUGA Gg VSB S NAM LA FESCA SII Fa AA |

ASI Ces aa fates Gece SIs casacfife] (velocity spectrum)

Tagine ee Bea fae ates aces see Gls ep

TANS BA) | ACA GHA AACS CARAS MAMWLS NAMA ACA CAAT

VA ( aM BABA ) ANAS Ga Cp THA WAIHI Faq FA |

oF HO FR MBAIS SASS aeneit ocenfow Av |

ere Bry

(FB) HASS-aHis aieitett

ot aeneics gat faves we far cafaw ura ata go

FAM] OF MASASAl MCSA GT AGH Newer Gq UA a

AM ACG, TATSN Bey SA elas cars att wey GIA Cac

aéq fata; Bq TH! Wr (Stern, 1920), |@Tearq (Zartman,

1931) @ Gl (Ko, 1934) o& malo Baz seas |

SSAA \g CHA HAH 3

8.8 Tow aba Wae aga AANA CHAI Va) «ata O

sib Capes gat war Sa acs Sey Torna gic aw fas 5. wae

So an aay trea aabagny Tofe aa Seyler BOS SH TNT

ALA AIA TN ME CHA ANB Fale Gwe awe sew are sq | Besa
aut BI «10-5 fala. oat a Sr ore sisi fo S ase

Gias Sos aae forse Taare sea TACT cacs Rear erahng



TA SA CANS i)

me Ae sn aI! C ass ge casa sion em afte
aie 5S, fal eIASIA FH SIA CI CAAT ya Os ATH OS, Ss

|

SCY
°

8.8 Todi—erbaaa aber Tan

of Tos Sry GH! ak Bag aan AACA VS ATT

HAT GA BGA ca G ag Gray G1 GAA AWA AACA Fw

TEUNTAS AN AA) ACS SORA HIN BI ATS AAI BW SMA HF

wey Tae Vaan Sra cocoa Goa Aare acan FATS Fave

FA | Rely Geol UCM ay a ATAICA TIM ATA |

VAT AaaS aay BIg fea aren ZA AG S, TEs S, aa GAA

msi baS Cay saa va Ss fog yA We sa, FCA

Hat G car aq S, wa fads fay Pro as aan Ales

Bl ACT Te ales ema aa faa acea Wya BeLabe

fag efura ay, Fe oF oratna fags) ow ae «fates maa

CATS FANS Gers Ae n aa Aces we 2a TH GLA oy ater

SATA ASAT] J, AN AMA! caAoETS CAN BQPias Fa WSHI-

PUUAICAA AlSCA ACCA AS SO ASS AIM FA |

US aaa win wTETSe cores Sra fare aera

aca Aen WA fee ers Urata S, oa wey fre acaet

wa 7G c® chara wren costs fagti gary Aca ara! fater

By Vena ateran BA cocoa Tater Taye aloo sal

ae C afecan fates cera ae eee SreHa ceed STAC FAI

P fay core S qace comsa Gorm eG 1 aatAA Cee ATA d,



¢8 TMA Mas SF

MNS CHS AA MAGA MM, VAAL S, KEG hs

d Ss
ROH AHH =F —

EAI sae ~ 4 (A=an,d*) 4.6.1

RI AC CER Meyer aiecan wsrecneta AM Gat Ase

ace i fey a aecyin pet cacs fae sa oreaa ateracry aq

GFR ASA TA a Sella oncar OS cHaeces Bom ss HATA ASS

gay C catctde at Tes sttecantaters wera Asem Z dn,.cdS

(3.7.2 @ 4.4.3 9g FSG) 1 Rela Gory Tecaa wen face OKA FATT

maa TALS ALAC AA HLT aScrerst was ales Aaa AACA

Siql Fal Ta 8

c?

dn’,=Ke ® C8dC 4.6.2

ard K=xas a dn,'=arMy WHI Ce C+dC mNSwany IH

BLA KAM! ayy da, TP iay cass @ S+dS FAW WH

ASS GIF ALM ( 4.6.1 at WC )

dn, = K’e~ 50/5)" 5-sas

ou K' = 977 asyas, S, “4 Ql Ales AS aSracay aay S

aT Tey | K' aa a fn, =n are COC TA A THE

1, ~(SolSo-saze . _K'r= f Ke S dS 7S,

weq] K'=2nS,*

4

2

a] dn, =2nS,* S-%e~ Sol 5) gs

=4aI.S.48-5 e7 Sol Sas 4.6.3



WA BMA casos 66

€3 dn, ACK BI, Sea cada Bom P fey exes S-ae

Sta Gow ten wren wee eat P iey cee aS TART

ate x 3M AA GA a dn, AHS BIT Ge. de FH x CLS

x+dx TA TH TSS at x ORS x+de ATE aos GLA

CMG ALA

Xx+@

dN,-% f dn,
2a

S=x~a

HSAA BLA CALS ACC SHAS

aN ' X+2a

Rial wm
xXx-—@

x+a

21,84 I 5-6 e7 (So/S)* ag

° x-@

So
X-@

221 f ure” du (u= 2)

So
xXx+a

to] & ia) {(2)" +1} ~~ (ga) (5) +1} |

4.6.4

G2 TH 1, GR aot TA KS BMS AA! so ak TA Gene

Bea, 7, 6 daa ma core fae om Te! 8.6 fora Gra ARC

1 9a senters STA ae Taya ARI GA oe MATSATONS TTT CHAICN

SUC | eens am fade ferme arama see 447%, Be,

Bi, 54% Bi, @ 2% Big THA TM TAR! CAToATDETA THiS

fayaier onenterwe cores Aen CIC | | Ce TRG) casey aC



te | MCA Bass we

IMIS HAN Keay Wes foe Bi, Ui as or Alay age

AAS (composition) Asses BIS Aa |

Too S°G—CPl A MATES FAT

(%) canfadios crite

AT TAPAS ATT ST WPA Tes aca cea SN ZA ACS

ara fafes sie aca afecanfates wayne fasts ace ona |

OF TT MET OT ABSA TIM BWA! C Ase Fees

OF HAHTS BIA BAA GTA ACA MCAT Wie (1926), ro, WA

@ @-1bq (Costa, Smyth & Compton 1927) 6 ana (Lammert,

1929) 1 CHCATS SAA AAP AAC MICOS BCA |

aytatcba calls ok ober aacata faders afeo
yates goin ee oA Ue aaa aioe faa sa face pifaw

Ton g-e—ayanty onter |
ex ( fon 8.6) sence ane gitar O Ret cos MrT asIC aR



TT UTA Tey <9

cet bua fae s, aa aes fara fate za ok Carging Gn 4.6.2

FMT Wes ccs Tawhr scat fas sy s, ACOH O I POTS

MF 1 beeR ale oss HEH no ATT EIS oa Stas, CRS fats

GAP ey GALS sy facda ATT AC! Cl ATS VI. 6F-

WHA We yay d afory saw a AMA WIN GA HAA CHAE

Sat eG Tren fate eee oma) eR Bazyieg ame awcaT

y Lend 4.6.5

ayes Tava Tegel ere are aca fats wacgien afscacnt Fag

TABIa ACs |

Teoly OTSA MHOITS CAAA a fanfas ests srea coo P

ONS 1 GF CHCA Gy mapa aA zy Ae Gk sey

wT STS AA ae Sasha aes Claas afecam wag

ME Ga asl aaa aa fale afecay Alara aces

WT MICAS TGS OS Walece fads sar wa aa cagiers

ASTIMTS wager aca fata merely yaa AS faa

251 AA |

ApS saa Graiq situs TAV acs Are maracery

WAT VS WSS ait A Ga! Bealca feg aay favhy

praa @ fap fara faofs xa, fag senior se, set ore sR

fas fava aa eters fala ote tla AAAS! Tad Taca aa B'S MITA I

Re of wales Blo gue als Trae Bag weiss MHS

Trey sacs BAAN Sz

(at) wet coles facets eiettett

eHIAy olnacHea cole facagiates taza Tara a 1 | ak

Facer way cra Goa Taal, sree Tacwoct TM CAs

BIA CAAA MAT FA ATA |

TWEANI catestat (Meissner & Scheffers, 1933) «2

refers areca area arenes afer sca) | Srcwa Filer

wage aa faa 8.9 fea crane Bat | Bet O core ororternty



ce MA BIS SS

a fates aeons Bog au ayeins fae sag ay Trt

qa GA as TS sews a Caw CONS CRT H, os aH THT

Sf

WwW
M

tea 8°94

TIA BA! as oe cH Atom (gradient) oe

Tacera orgies cagiatersd Eacea (M) ARIE MAN ONS CHCEA HIS
SA l OS CHT ACM ANTI fey asrera faqs aa AIS

GINS SlIsy (magnetic moment) Caw Srey zz gmup

(g=a0SA Tq ; aw Bins Cac GID GRIST Arm

JMC m=j 6 -j a TET CHA PAT | p= oe 1 rt

aaa ) 1 at Targa Geet gry, . a qa TSA BI oA Ss

ara M salalers meme BEEF ans I SH MN WE Hat

MAM, oc ASAT ONS cHCAA aces / Cats Ulwea aca | CaN

A GF ANIA CML TACHA ACA

ang (Sime Ha) | (2)! 4.6.6

Tatearr a bibrar cag cH j=1t, g=2, sefe

up aH, |?
t= ~=5M- dz ~ c?

RAR CH COE GT APA TUT c ae ASA 4.6.2 AB TART TH |

FVM 6 aT Ware SPA SSS BA |



WA BM CITI Gd

ora facwrn prensa fats ta ee Sates wale ae
ayeias fava (s) Soman xn 8 facca opore ena a
TY CHA MEA ABTS FER Sr (w) ees Sao Ale Say VTA

arn Ae Sta faces ses fees Tats wary & creas Sg fee x'cr

afeibe oman piss ea aa ec Sita care cx faye.
ae (1) AS aa, cava afar sare facca acu afas oecafer

CWS WMCASs TI MeN TA! fA es SA wo alice

MASA HA ARIA SATA SAC Ta | SWecwaa WpPetocs

jas GRC Vian fava Boa acy, ona zee Bera e

aoe 6 aa Alay tm at fafencaa ou / at aeniee 6

ares aiaaer S8.u for CA AA OTS Ge Fare cura

BSS Gos WA FA ATA cM AT | Bes Taree faa ATA

att aes Teast sr at fafa sacalar ses fag ole

Tacagaia Lig BAS AUCH | ONS CHA Yet CIA Tac AC AN I

care Sty

(%) asftfarcaeta ele cats

onrcens faiearert cera Sen zat aA Tacs aiecaa aS AA

wey 2 afecacna face fast arene sorceea facet ye Sq

MATA IC ¢ |

y=vo(1 +4} . 4.6.7



40 MAA BAIS Ss

GUA VS Ve=MANSS S TH PMG, c= GLMCA AMSA

e@ u=faisacea Tacs Cerna afecacaa Gone (u<<c) 1 PCA

ok MAaTSAHe ‘Gea Aleem’ aa ate ae fafeacas achifarcs

CHA APS CAN acs wre Talsasel Geagiag afecan wae

BH at woe acs wea wena fant Fea caeaioa fags eens

MOI 1 NCAT I Ss SI ou 4.4.2 AG OAR aes gra,

eA Aheaca CRS I, CAM A
p32

I =I,e. «?y,3 (v—v,)?
wv

OMT Lo T Pus v_CS CHAS WI! Pcs AAs

SIME A WILT BACH Ie one TAA MSM BWA 2
2 _

Iya Tyee oe 4.6.8

4.6.8 FH ABO wats Ver AISA TWHerseiln WppTY|

arontwe 2a are Conca 4.6.8 aa omit Brae | ATA:

Sy SICH NCHA TC Ae Tage case SA GAT WA

AAT AAA AN-Aieal ASA AA QA Ay GH TEMA BT A

afzator afar oe nee Ba TT! Ok eR Ge-aiias

Heansiod IWiiie-aicarstatsa (spectro-photometry) ARH Aw-

Ola MA] BWA 4.6.8 Aa ACH Tales cre WA |

acfifacaen epaatt 0 BTSoMeS Coa (Fringe) "ISS AI

omncas (Order) ATA as! WAT Aitacwas Tego wy

SBA CCAA “TSS AL ACG AGA ACA SICH AMC aA Falxis

gia apn aca aa) watas pany oSaacen Tage MMICTRC AT

Gog farsa Bq | CUA ICN WSs @ Hite Cay /, @ I,

B'Uel 21a aihatice CORA ‘TSS! qe USige tn Ms ctl”
1 +1,

6 qa (Fabry and Buisson) we cont PAT STS TIS

MTA SIAC! fe SOR AAA | Beels-Cerngq nqoq wisyecaeia

TH AUTRE ATS PUTT MTT FCF

Nwae 1°22 x 10° / us (M =a19as SF ) | 4.6.9



Tw Bp G4 vs

aig 6 all CHiS-CCN BSS AAT (Fabry-Perot inter-

ferometer) ARI, Ger Ponca Srergcea sen ates fafery ener

ore neTs-Toeaaaga sca Talon Cee n,. ot Wa Tae |

Tags aA 4.6.9 a core faeifaw scar AIC CIC |

GMS OF GCA AAKY I GIs MHecaela ose ae TF

Tl ST WCAC NAM -Cengiag a aferad sce wae CHE Cat

WRT VACHS BIA VHT CIC Oca ACT oeTTTeNS IA |

(3) Srna Syeciqivey ata care

CB AHA THacIscTs Gfoaaa Gay sacar Sa cars BrBaT

favs eal fate Scredyaer afer 7A se GST

RUATPAAA CANISAA ASSIA Gra farsa | asa ayy Braga-

TAF ME SHOT WQS MAA san Ba ai Wasa

BAA AEA Wea faecaa aay ¢ mia ales, welie Fes

cafes aie ed alam ( farsi capies warm = -e) aT

Fea fats Zeaa Sa stead AW wlomy scasacaa ahocan

Cray TARGA Tay Uo WC WINS VER] ACA] | AVS

ed = imu,? 4.6.10

xuTBea cars cae faye fafa sare Vm up, BH Bee

area atecaca dona ates Brsaicra aca fae Sm CATT |

area Sat x Ur St AW aay as CA Os HEM AFI

és og Gag ust CHS LF AAUNPS GACT Fy] Bal As I

udt Ss HAlAT OF VASA AM nudt ds. f (udu Aww ZHI

afer és Qfeyy u @utdu oF WH WMI! ARE SUSCACTA

x-Boems Srorsgacs os og aay fara WASTIAS BA ASay Wa

Coneans Gore BI CUS AA! GF nudi ds f(ujdu Aways

Suraia Ot AN Os SA cas TANS BA Wey als cise

ate ass cHapaiains car a fr vo TN CColws MAA Ais-

Cena x-Conenfaters Basses AM

00

_ 42/2 ~

foe OM aH a Se
Qn

Uo



G2 MOM MTs SS

Veie Sindy Sive gaze falaos (Thermionic current density)

Nea__~Uo/a*
Na

, _— mu,* ' —_——_.

=ne,/_* T e¢ OKT + -\/42ne Sonn a/ 4 =

ik .
OAT ne\ | smn =A ae oe =bh Taare

b
inA JT eT 4.6.11

Gaul T aa Gog i os freee ose AR TECEe ator

FT WA | |

Vocal A CLS ORIGTS CAA TR A AA RAPA u, A

woes wicay afer fara wena cos Tate xa qe

CAylag FS Sieeces TWA

mu,"
i, =iy @ 2KT 4.6.12

1

Crs Ta Awe fecs an frm @¢ asa as ote
sat | «Me ob Gee Frercas cece fate Scr Pend

Sore) wears fers aio Eq ome AMR Lal eG «©
2

Ce Fes eceH t= V RCH CoAT eV BART jrnu,? CHE

Bins aehrets wen Bee wees cleanse naa elle

iy, SHPCAA AS BWA | iv 8 V ay rs

ie wig e ~HE 4.6.13

O8 WUT ASS) ABCHS Gorcas be aT Sa ATH |

OF AACE TCA IT ACTS Cl TSN AAI TA APS NS

MMA TSE ME FAN ACA AG abele eee

aiife (exclusion principle) GA SU GRE trian sha

furs sop we HA! St GS Seem TES aes



WTA BA soa vo

atone Teles Qeriqicn corsa crigivona simemelta 7B

OPA BI CA SA FAS faa’ cers fats Bersagiecs wes

CAMA AACA BSc SAS COHN A 1

8.9 SCRPFRAT, WMScI ACH calyenaicaa ReATA 9

asin «fea aafsetea ahs

A ANUS MI TAs Fsiggky TACHA ANA CHA zBy-

FSA STA A Ai Hen A Sse OY azwanisa wesc

{degree of freedom) 2q |
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AG ANA TRS MA A; CM ce VT OF ATT HIT

CAA 2 GA ANA MSS MCI A CHA CHT OT SNAITAA

4H FAA QsCT oT ae Pea wae falwe acai wl dN AM
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A GAS TH TN! BAPOPA Ga We GHKeMm Arq
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Kx 10° nx 104 | Cy K E
TA cal/sec. | gm/sec. cal/gm. — 9» —5

°C. cm. cm. °C Mo | "|

‘He 34-0 1°87 0°746 2°43 2°50
Ne 111 2°98 0°150 2°48 2°50

fA 3°89 2°10 0°0745 2°49 2°50

H, 40°2 0°84 2°41 1°99 1°92

N, 57'3 1°66 0°175 1°97 1:9]

O, 58°5 1°95 0°157 1°91 1°89
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N,O 36°1 1°37 0°155 1°70 1°68

— G9 arat—faren we CH K, 7, c,, K/nc, @ « ahmed

Tq ( Bee =O0°C ) 1 | |
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wares fasdet afer Teen ya UA BA GR AWM AMAIA

GS FIT | HIATT 6 APS] GS ATII-S, sole cHaraTT Cates

erahre Bey CHE 5 (T=BCA CHHATA Te YAY) wa

AMAMS! PAH AH BN BA = ( =€, 4 U8) oa 3
v
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C= Fear |
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Ex.

nC y Cete,
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S48 k
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4.2 mate Fate MCAT CHCA 5.4.7 A OS ME e OT TA

Taree SCH | = FI TTCAT ACN oR ater Ger sac Soecaa
v

FATS PMS Ba UTS Gey Hes cos os als sen epeis

Cr TH wae cae oeioa sae Soryfe-nfaqacsy gene’ Teoncay

WS TGA 4 car ais uy Geary afaee-ofeqa asioa

was

@¢ BIN @ CHsig act Sririfaafeera ws

SAMA A K ‘ney aT AIKTSt cea « CH Pex ah

TRANCT AM AAT | SIM A SRSA Aen ewes Sra ary oafaafos

SAN | | BCH SIMA AAAS NCAA AVS TST SISA ST |

BIC MiaaScaa Ala SAMA aerarsica fara wits

2H A! BTS BM OH TA HAA NH HIagny AACAF

MiqACT ALC GAA BI Sia Sag aisaza Tex Gry we aa

APNE] BAMA | «BTS Soon alas (convection) sera

CAMA FM HIN BN WT AM | GIN FN WI A AMS

CHSC AMSA WS aAlaaigere Pea acs ay

CKO ACA TIANA ASA AisASAS GUOIVSIA ALGIA THE

aq wele Saisaige faa Seo Toa aren V7 Boe

ONS Aes Ss BI «Sta falen Geo Gafanizea aaa

FIX OK ASiIS SAL YA WW AR CH ALA GMATAs GY cows

wrimigaize 511 6 Geum Gia aqy face seni 22,

MATH PA SIT ALC HATS Ae AA |
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ond ICA SrTECAA ae Tatas faces gacea ACN BALA Cale
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aeag Safer fates wa a@leera sage zai omat
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UA] AS 2-OPHS GSCY Sy MCAT VPM n AI Aas

Hl z-O SANT no GRZOF Wn Wet Ut

ae dve dv SSC WH (6.5 for) naz a anace

( no+ 2" - r cos 0) ¢ (n, - 22 - r cos 6) t 5.2.1 Tain ay ak

Wl WA BAI AGA WH A AS ass Hazy

on c dscos 6 ew TlA(n, tar COs ) dv. T° an

ACB Gq dv MASA AA AT ar

(x, - 21 cos 9} dv. —£- c _ 98 cos F ,-r/A

4nrr?

AHS Gy dy ag AMA OHSA dv’ a Hatha a Os Gr CHE |
TSAI LIB ANCA dv @ dv’ MASA YAIC CAF GINS 8 Os GAT A

tren Taioary ( ee n aq Cafes Tanats ya ) aaAs Gast

CHG Fey]

ar cos 6+ 8". dy. © éscos@ j—riA
, — 4nrr?

HSL GIB ANA Js Cceva aa Taca TyRealt Merge CHG ALA
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On c scos@. 3ONp | [ [2r cos 6.58. 5. a7 °

r=06=0¢=0

r? sin 6 dé dr dp

1 -, On
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3° Oz °

ANAT Was D OF Away
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= . 5.6.2SNp=D. a5 s | 0.4
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AMAT AIS AMSA AMAT! BAIA AAI FF BBA WA os

QS QA SIA G GHC] AI ANA ACH! Gi Sai GSR ABT WAT GqV-

ALATA AUP AIT MB AAT Bore Gor TWAT SAS Ay-

aaiaers fey fardtogdt acai am aS GS ABA NP A SB ag

TAAL 7, By, WG GAMA Ag SA, OAR NSA NG c, Sc, 1

CACAO Nat Ny = Tea ate,

Ora _ OM, On
azar Or

Z-OPA AH ANF HIPS ds Glaa ays fara ass Agra Tawsnat

Ae B gag Aan ( 5.6.1 yarn )

1 - On
5Np,= 3 Caran a . Os

On, . bs
a ONpy= 3 Co An:;

(CBSE REE OT SE

ONpa + &Np, = ” (Ca AaTM Cp4,)58 (5.6.4)1

3 7
(Cala — pho) Aft MT AT RA, Gla Gra Be oF ca we Os THT

wai face oT SS THC AMS ACG AMPA! oF GRE MAICAA

TMG SCAT ATS] ART MICS HMNHT N 1 GCA AIG) AWA Sy Os

Sem wi fa Goa ase mente as ala atoran Ais Ga!

ac ea Ae Bus cue wae caters eR OR cate TSCA

Sra farts face M4 ACS AMS VLA AMG AM PU TA! VA

MF OE WSeAcqws WA vi wl OF MASA SHAT GSH ANH AFH

vis.n, @ vos.n, AMS A @ Ber, ds ocaa we THR NIA

SAA |

5.6.4 0 aAga FHF

vis(ng +») + 3 ren (Ez dq — Spdy)ds =0

an

Oz
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Ae BATA Gb AAA TA My ARES MEM A A MTT
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= NyCarg +NalrAz On Os
3(n, + Mz) "Oz °
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GAIA MAT WAAC SEPT’ (interdiffusion) a Fz |
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VIVAAH ACA

On
Dart 6ba> 5

OF ATT | = WSAe
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BLA ALMA BAANCSA GR are | Trearia TOC Fe FIT WTB
Bien, 6 n, WH MF UMAT SATA Vrrsiy By Gra cine

FO CAs 8
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AAT 1g <<N,, CG TAVAAM 2

]
A,TM=

7 H(ra +rey/ 14 %e
Mo
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3n n(ra to) /1 4 Ma
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3n nr, tron aie
Dar(t@g< <p) _ca. Ma _ Mo 5.6.7
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Ae Bom Taleq me ate Sera STAs GA 6 SIF AWA

TA SI c,=cy ME AG=A, SHt CO, @ NO oA yeh

CAAT CHEM AA! MIT TTT Tyrese “Aqazrates’

(coeff of. self-Diffusion) 41 3H! 5.6.6 3H CRB co=—cy~c @

A, =4,=4 faa FaCEe oem ATH

Dis=hGA=D oe
TACT OF FONT TNS Tag PHO Te STE! 5.6.1

Fan esr apes alec Ga acai 1p ST CeR

wa A, Wa Bea 6 Talon alecawna We VARS GT weaTE-

AM AIPA TA BA SA AKT as sTe Ans fer
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SAAC LTH A
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ATTA BIA, ASH Yige <<] AF, w 6 pat ANG aH
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2] ATS GIF SILA TACHA AA po | Beale
8

Ro <7 ae 6.4.2

CE LN w= Pe(py —Ps) |

-\/ 22 Pi- Pa)



av | | MAA MINI GS

OFS BLA ALE p, TACT OF MCHA SASA ICA

Vi = Pais 6.4.3
Po lQape

6.4.3 FE COE CONIA VETS FLAT ANT MSA ATH

qwcrmt 10-2 ba cecs 100 ba oIcy FN fecea wet TrH H., Os

6 CO, sca Taras orcas aaa | | fecal A a Bee OOK

frets RR A > 10a Be 6.4.3 AR wae A<T ge sal

otelana frat acares sai feel cree, aie otis or" o0T7-
ALTA AT AMIS HAY ALT AS BI EI SMA WS wef wos

ans ai fam "Alw fee of BAER scat FH

ITA lt

vc Sire fasiqa

fasracet ceca ci fecma sen fara nr fase sa Oa ge one

Scr MIS SON SN A) VATS NIL OTN AW MS Bap

Seo later ae sn facaa ses Tora Tate Fa Sy SIs Sle

facia (Thermal Transpiration) 4 33 |

SN FI MWB, CHA MCAT SATA TAT aS VS WW Freres

NS SUNITA FE Srey fqws Be 1 CS ER MOT MCHA BT pp

ose fag Trace Geo T, 6 7,1 Gen fafen wa way e erF

16 storey Tare 2cd 1 YS OUT TAY AQIS p, S p, GA AG

oferan Aaa c, Sc, MWS! fares wa fen wee

SA GSS CHa Try ( 6.4.1 BAT Sor TaN )

w=H(pr€x - Pace) 6.5.1

SATIMS WA ASE ANH p, (UNF po Aawt fas wees a

jay Pi = er BET.
m7

~P Var



WISS MCA Soa Calersy dd

wae Pel, = 8m

© Pata TM P wkT,

Sas wa p/m Tr = - 7) | 6.5.2

am Ts >7, SA Oa w aa a woras aca Tele BRIT

STRIPS MOT UM CoH SHOT STH ACAD VAT TTA | ATS

THOTT SCH HIM ALATA Ge ZFa AIA Lae TA

T °

- VT, pV 6.5.3

OF AS ASS Bq GA picy—p.c, TWA S MAA AAS AW

RC |

Cay (Reynolds, 1879) oa Aa SNC SCRA TAPE

oF vfea frees enla a ga eae anaes ond ten
Tae are Sa ( ANTASe 8°C AK 100°C ) 1 OR TIER FHF

QO Aenea sewe_ Gomer mA CT TIM TAl CH A

AI BS wey orem, Velie gay ea me Baana fae ACTA AWA A

cha orm a oe ww 6.5.3 aa foes ates fa!

GHABIPS Gop SIC AP Ao cars AWioPT AG |

qoom wlan faormcea aisas Cafhecsa pe A SH OF

BUH MCAT SIA TAT SHA MY SACS WHA LA! SHAAN ak

Qa waa theese a cera Ales mca feces aes THR NTC

factacet Cains a fergie Cadics Gers SA AH Al GR CHAY

aa AS FT AS A! wage BAER Ain Cais a1 Tecaa Crs

aaa Fee at air PH TTR BAR TTA BTR TH TH |
~/

V.Y BE ITA Sicrta *ahaaesl

oF SA Bass Bary sisaa Ww Bis oe OCH WI

TUS wie AigaRte fey Sones WH | JRSE OF SLA ATA-SINTCAS

Asta Cl BeeA fafoR SHS TAPES ILS SAA ACA WTA-e A

ARMAS YARIS BH, OS GLA ALA GH BWA AT GAM saz

A |



400 | MA Bas Ss

MM Ms Send Aig T. @ T, SVS AHS A @ BGS wee

TCH CHA ATCA TRIN ACATSS | A Sey Bat ATH AICS

fay eI °F A UT aecan ee T, 6 T, Geo aatEs

OO Se ATSraCA TS sTsetHeA BW ER ae aa, age

OHS TST SCENT SET Sal ACA

MA GA WPM n, SA WH GF GAS n, AAW

aeran A Sa Batol aan, Age aoc Boa Gey: T.

67, GATT VEIT WA AG afer (Symmetry) es 7 ;

FM nax~n, | Ao Boa cars fash aqyic aay Be A a

HSL A WTSI AS FI GA W Wa cy S Cy |

omen ae Boa uleytc, @c,+de, Hima se ahaa

fathers wera TAWA ( 4.4.3 GPT )

2kT,ona a. VE

WH BOR Se CHER MSS SHI (a 23.3 Face

ATT MASS FN LAR! dn AIS Try aes B wear
Bog a 4r oy ATS 2> TACHI ATEKa fas: adem 2

UPA ASH LA) Aloo ae: 2 me,? ata ata ate B wer

SAAT BA GET sly Cys aes anerng sel «fe ea

ASA, SA SATYS yy Calas ates faraiow aq 4 Ga cers Bors

SAS ME TS “ler ahr

| GR OLATRA $drgce ANS BL ass

co

E.~{ 4 dngc, . » mc,"
0

C,"
mn aU
= et ° an? °.® de

aq vr oe a
0

=TMMate a, ~~ 2.) 6.6.1



SITSS WEA Wat Caters SOS

AHN Bw cerns Taste W913 a A Ge LSS FAA 6 OSS

CHTPA NY

“ $
E, =_Z MNaco

aan welt ais ots zi ate 7L>T7, Fa wa Boe ase
AMA ASS CHOPANG Ey AN TSE ie ATS BA, CITA

E;=E,-E, -> (Naca® — Nyce) 6.6.2

AG BTA SVS CHIH ALA AISA VI ANS eee 6 "aca

A SAS Srey AUS Sa @ UL aise 2a GENS ANA, zwar

Noca=Noc, | ORG GG TAP ACH n= ng tn, ER WS ASTIN

c= Mate ~ Race, GH Nava = Neen = {Me

OR Er = 6 Nea? — co") 6.6.4

Ey GF GE WAH FASS ANH SKS SG SIMA TANITA AST BI
QA | MM IS AFF HA @ OC SHS WAA TAG py | WNC

on Geo (T°C) 6 ass BI AB WAR WA po poo! ae
T

6.4.2 Sra

- (8 TY\

c" (= "273
Ca Sco MA BAAN WA WIR SA BWA MOM AWA

=p (ezc2—-)* Tax 6.6.5Or (aa3naoc) /T
6.6.5 Fi cace caaMTTE Calas ala afer wisaaca Sa em AA |

ate arse vole ster fag er yl 1 STATS GA WA 6.6.5

qa fog ent oar eat crn a ce ate aa Cates

DNS THAT ASMA BA (5.4 we HA) SA ay ww

mies Miaaxcera S14 2H

Col toEp = ; « Er; 6.6.6



DOR MAT MIS SF

. ©

Behe ayy ier asa VT HS hese Teh sigs Gers

t 7! ,

CG AAMAS ler rts

E= Ez + Eq~(144) 2

7 ,

-7 neo a) ‘3 at (5.4.6 Fa care )

ale oC MINIs SI = M FH SA

‘Poo = Mgm/22414 cc x 1°0132 x 10° dyne/cem?

GK Poo OF NA We NAA PH AEM AWA

yt+l | Ta-T,

y-1 VMT
E= 1819 p 6.6.7.

6.6.7 Fa Ces CAM TA A GAMBIA SAT AAA ARTAT

Brena cers AY TEN agior! Sms SI ACH FLAT

ANAS | SRG Cl Fo GCHA We Giemsa wiaqr Iw, aiaqacws

RII SMA AIA GACTA Gog fysaeiley <q AN I

ANS BAM Graintasacay @ aa ts fa SA Wy SIA p S

Geers aor 7,-7T, at AMY TS! SAS 6.6.7 Fa CNS Boh

WA BOTH BAS BT | WATS TS (Smoluchowski) 8 4OCHIAT

TS GR as GARI Faq yea waleray wrewi—A I B

OUT ALN ALAA A HI HA APSA SF Ora CHS Aq!

TH aie aS eA! Al Ua aw aS Ale AEC ATI L;,

weqaa ma OE; as WAT Bart Gea wal Fr ZA GI wz

CCS AA A

E,-E, <a (Er-£;) 6.6.8

OES AAS ‘a’ CA TT | Mee BT ATMES, Fado

TOS GANA AI Vee 2 Gar ccs yafastel Tena LI HA Bey,

CHING Ssryrera Ac AS colaa mead fay x4, Aegqhewrs

ACH SHAY SHAT FT 2 GT SS cit AAI MA | ‘a’ BACT

WAS OF GTA 1 4 BRE Gwe I | |



SISS WCAA Via Caferss : 00

a ae, 4 6 Boa core fash ata Ses 7, oT", 1 Fen

6 TH aie CARE AIPM, 6.6.8 FE Cees TN AAs

A OH WAAR Ga 7", -T,' =a(T,-T,’)

OR BSA AAT Fa T’,-T’,-a(T, - T's) |

qe wala METI CHE OT 4-T y= -— (Ta-Tr) 6.6.9

FOTAT MAHA TM VAT BAT cI ‘a’ YacTA TIA Cafes Ga YT

T SaaS TolT wlet cea ass Tela ais aaa Beale

CFS] ARSE TT, CT, GA hs ae TT, 6 T, WM,

6.6.7 4a (Ta-T,) oF BMA (Ta-T's) QM 5— (Ta-To)

qa FN facwn 1 «- Aaa oifacinw 37

E = _@ . ytl e T, =T,1819 p so sa

‘Q’ YABIGTS ‘Sricateya ecttes’ (accommodation co-efficient)

AN 2A 1 6.6.10 aaa ANT OF Qoreesa TA vb aM fala

STA! CH Cee Ae gees Cee, SIMTATAl WA Se AT

Boca aster Goa ag sifamca Taser |

6.6.10

VI TOCA faacore cetaata (absolute manometer)

BMS HBC Nera srwnriaaca welsa Ora fete sca

TSCAN Os HIN CHICA MAASAI BAT 1 «GA ACH MCAT G1

NSPS TM IA, Ve Ge HT CHINA AMM af BaF

FUSAA AAA TH Al |

oz Aad ( vu. Toa) ae ey BBio Tem mS A, A, OA

CBee FO UM waiae @ ase crews Aten AAS yAiG yhreia MTS

B, 6B, | A, Ag TS Betocs Capitws Goa Gey SM TH HA

BB, ne yatea yeicaa aia Mo oraara Teas Tacha Fn ATT |

ANY VAC Cl MCAT FIN fata Sa AeA SA AW Fe TA |

“21 7S A @ B cea face Seo ans 7, @ T,,. WWA-

Us Sm, A,B, ok A,B, Moyea WHT! AM SEC A

eB me afeqt aterm SLA BI Wet 2. 6 1, |



208 TAA MMS SS

VLA MS BAG A,B, 7 AB, Mey WI CO Gera

FH LN AA |

Tod &.S—OCACTS CRT

A ccs fats B afeyel 1hoamin sergian ayia A CSA

CVS Ms ( Ge a= 1) agA FIT BN WEI Ge Berges

Wa Mts BaNSy VSS CHOPIN GAS Sacaciy Alas

n,kT, | RASA & CHEF 4 HICH BAS cas Pastel aer,-

Nea Ta ars atelyy (recoil) Gavaa n,kT, | Cicer Gra, B

mea Cl Sagia 4-afegelt orca Gog 517

nykT,+ny,kT,

BAMNGA GAY GAY AGS WA Gyles 1 AMT Wa | AH MHA

Vee B mcs Aa Bee 7, TA Oe NAVA GN TWA 7

RH, Gea OR SMT Ha p= nkT, AA BST ass CHAT

forg came acera sifzana |

P=n,kT,+n,kT, —nkT, 6.7.1

AVA WY WS HR Ceor wees AAyeTel, say 6.6.3

i CMS |

Ng JTa=My JT,=3n JT»



CISS MA Tat ss $06

n T, n
WIT nam OV Tes Nyx OK 6.7.1 Fi COR

p= —2P

7 -!

aia T, @ 7, MA AWA By, GA p=4PT,/(T,—Ts) 6.7.3

B moar Gra ok Ta owas A-1e cers Gea awe

BA 1 AN Bs B MSyleta aoa easy « OS AqTTA-WH CLS

wo Vd am cliics faesierl arcu ofan cee

2Pa-di B mena aaa cline faceoy af 0 =x 6 care’

aa os cating facacra wey ate tr aeAACWT ace EA (r=

AMASA-YIF, torsional constant ) Ga

= we
2ad

CHATS FA cas P ot TA Tals FAC 6.7.2 A 6.7.3 FI COB BI

p Sil 38 |

Cocqera-Yas ‘a’ OF TTT AM 1 A Fa SA p at WT YH FN

SPIS 1 SS WT AT, TA KA NM WA A A Ror

Bese Mwave Ys Wa eM Iz |

TSCA CAAA GN SICA CA WA MEM IH, Gl AHA Aw

AS Mod Ga ata Bq fase aA OF swede oF ca9-

Tacs ‘TAIT’ AHN AA! STA BS V1 GIT ASS OF cosy

SAT BA AA A SAA CH VATA AG BAAG Aes wy ees mT,
Say NecAT wAlabeA-cars (convection current) B ATS HMA

QA TACHA FLT BCA |

P 6.7.4



ASH Sega

aS MH

75> Fe MCAT Biba

TOT GAIA SN Sq AAA A IT BLA epaSa Grosz

CR OF RMA Ble Birgit aes wel a fasta aise

C1 Paws ok Fe awaraa Gow fetes eq ari MOM ACA

6 FP FN ASM CLRE—AB ANT SHI MICHA CHU

pVe= 1 Mc* = RT |

ca wiieaca AR falas aiana sees wages scasio

BOTTA TEN HHS CHIC AA SIS A mela Baral Aalpael

qc | Seay ACA ATL OCA BI, SISA @ TCH CHOTA TT

was omfes Pare | «Se a8 Aas Oref ana STE Aalsaa

Wi Bara wen MAA Viahts wis WT

CUETYGSKA MI BA Melle Jay MCAT I VIN 6 GES Blas acs

CHa Sins as alleay aca sca Tefen faesiia ode cacs

CH CHE A GA VPAA MCAT BGA AHA S Se AH cas

GHHIBA WS A |

OF WSN We Wale APSO AES Braten ATASTSC

Gita (Regnault), sine (Andrews), SIMI Gb (Amagat), SIarate

Sar (Kamerling Onnes) aga Taearila Goo BI Tay Ceo

FOUTS MSS TsI MCHA Soa afamanwers fadiiae sa ae

OF ABE MATTE FCA ARID WII aoa VPA Alea faeicHs.

SSS] TA GN 6 SMMC MT FT AIST MOT ATS

RCA

TSI WAT Moms Cas ee as GN wisps sa |

aref Mom Seria fe coq wag sehr sigs carpe, at

afer Gr Ges ogfes aa fay aes UCT CHCA BIC BP A

GABAA Jaa ATA Veiayler Wamrcag Ta aS VPS LIS
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Celes aig same gia ona || Geet CTE TA aia SM Ero

ek ote aera ura ate ais aca See fe ert
AH) ST Ce Seu Pes aera wTeedia sig AG ARUN

(5 7), Fan sores @ (FE) oem wera ea ree MTC
CH Cerhas one TA yA wat Ok fran BCVA aE

(Joule’s Law) qty wise 1 wee caefStaa (Lord Kelvin

a1 W. Thomson) *aheTa (1852) ASsq MAT ABA Je AH Se

GUA BG COE BST CHM ATA |

Q.2 We _F @ Mateos Hat

SThe Lea rates aie Gorn wae fae F4q-Ct-aG-

Me ATS aaa ase fadiiae wri 7.1 Tera CO, sme

T ) —nil A Se “er OHO

bi \ Ye - Wey
lOO prt | .. rehed eh ar 0071

\ aimos. ch *'OO19C

atm. ! J \ Ae HET BT EU icd
30 { rtp. CAT RAS 5
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let aN \

jOO hay yy can
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POD RPE
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o bod 310C SS san ~~
ee Lf ne “SS. _

| 17 ~~ a SN,
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50 |U__y ~~ Pa SeB “ eB tt ~ Ss

e 1 £ ~ =

asic PS
40

: 8

: 3
30 |b : 905 O10 O15 cm

fod 9.5-—-CO, WHA ACHATAN

ACTS Gen sates sa 1 AR SAM CN TT OCT Cae

TM EE eA apis ASMA! «310°C eram Sour Seem AAT

arugia creas orrerRncet SR MI BA (AN A) I aM

Sees wis seus awkowr Sra om sua: ale ane CoH

SAGA FANB!.gIH Mel, fey wAls seat cartes aw Tt 310°C



te), MAA BITiIs SF

Soe Ges Seo (Hae ae B) cam fated ory (B, fay)
arta BS-OR-wgoT CAMS URS Tl TSS a ATE
TM SASS EH Sow! oT aMinfes as) MPT FEMA
waelies gm oem Geer sie aca Cae SHASTA ACSA
PA AA STA 1 | GSS afes acy aw 31:0°C ag faapact

Ba, TTS GT BB, MOT BAA UySine wey cach SSF oH
A | COTA 310°C CHO a8 BMS Sey coq as feqTT

(P) srises ex, memrecaae afer [(22)] ara cance app |

62 310°C Geers F4q-Ue-Meror AfH-Base] (Critical
temperature) Wai 6 P fays afafany (Critical point) qa |

P fee cy 6 MOM Unies Ges aqeca afaTy
(Critical pressure) ¢ HfG-etASa (Critical volume) aq | s4a-

Cle-AMACGA CHE ATI eC Alh-CMISTAT TT AeNSTa 73°8 atoms.
“8 2°14 cm®*/gm |

SUAS alewsr Bs srt os faiey mem oz ay

ae
, &#

SOTCHA ARPT
U7 weed CNS ZONCS

U0 MTG Os A PV=4 Zul
by
© foo 200 300 400

P (almos)

Toa 9.2—eba oats se

SUI | ‘eqarmeta otter se 7-2 feta Oren ae | & isca Taten
‘Tea Seer pom Aer year ‘pV’ wx sofas omfers aca |



TSA WTA Od.

AIAG Beat Kea pV oreo Gora farsaely ea a A CURT

Vietae toraa cengqia ates aqeine waren se TCR
@ Taieaacra cama Fea Geory as qerecera sy Fara Ble Oe |

MHaATA Ny, Os, CO. aolea cag ‘pV’ ea ma we Gans CA

Os ATT WT AS We ase seat wiser shaq acy FM

afas 2a |

PIAA GTA Solas Geom faley acna Gq wabera Ba

Crs Ok Pace Gots xa a fates Geo

pV=A+ Bp+Cp*+Dp*+.--- 7.2.1

ae AISI Ba mea BHI Tabrs SM aA wa ay A, B

Sonia abagie iar are Seo fads wae fofaart ecties

(Virial coefficients) aT ATaioS 1 CSS GTS BMC ASH

mae sie NA TS Mat Fs, AoA A=" 4 pV = RT |

B, ace fagia felaae yucer wa Seem men Farce afe

or | faa Cwore Vara aq core Afas zea a CwwIA Bea TWF

“A FA CAS SHO ICHA-GHS (Boyle-temp. J Boyle point)

TA At SPOR [eo] ait TA A ZENA STS Ber

BIC ACH FH SBA ACH | Sheses SHSM “BOF AA LATA RA |

Oo felaarer yous, C, AW ws CCH! 7.2.1 FH CHS

Cre ALA GH AHA BHSTA GAA CHM ASAI SLAG (Ae) “i
a1 ea ue 8 ca aaa Seo Gera He HTT CHER ‘pV

Score FCN SATE ia rT ae 2 Saws ate ‘pV aitera Ir

mec STE LA A Vee BI ANAM Seo (=3300°K)

ascgera ( axe Geol A 7T,=104°K) 7 fateratr (7, = 19°K)

oS sa N,(T p= 323°K), O.(Te=423°K) 4 O.(T 3 =772°K).

cores Tater Mba BCH |

g.0 Splaaraentercra SAW AHTFHA

afore’ arcenioe fate eaters a care eCee Gomie Far

ar cl Sree CT FL CHC TTT OIA STAT OT MT



SSO MA Bis SS

fara | et once aad era fates area 6 oamcaa Org
SE 1 GH Cee] oe Gero OF YE aE aPSMBS Crorsciz

BA Voc WAT SCTE MAST SNS FH, Bre Beye

TAGT MAST MITA GIG USA SA Bis BA as Bis.

CVT GrLyziag wele ige aes sq SoH OA HCHs Malas

aes Aes ASI Bisey saw mcs | «THe GH TV es FB

NST CHAMSS GC BA AA A |

SMAI Gacy (Van der Waals, 1873) snr qq TAiws QASA

Oe Mamas aaa wea laa Va aqme faafalss

wae Alisa Sorgfors seq 3 }

(p+ a) (V-b)=RT 7.3.1

aad p, V eT anal AAT FIM, SOTI-Be, NIA BIST

efor Geo, ae b we we eR WAS! SMT

CUAAA ANBAC BSS 2 OF OO GANS Va |

Slay GHP MTA AlFaceiz State :

SMG |enepy ATeqe (7.3.1) ae b ak Ge yacsa Gera

AMA GLA wMNaias Tey o Tales oaST cess Tole

GNA AS PHN Fl WS Boyd Wenge apo ara Wy o |

TIILS wel aq ule wr eT are WAN MAAR Tay

QA OHFl VII FN AMG AH MANIA AisAAA Aca Gerla

Pe OF CTR WHA IA ASR MF AI BIN ‘pe TASCA

‘Vv? og Gory ace afar avr yes FAK Sq CATS MnCa |

Bit ‘p’ aa STE 2

ART HL MT SMASTAT TSA ALF, Tyler OTIAT AHA

GUT GLY WN ATOKA MSS SH ACA SMA OT cq

2 (resultant) 7 Fe FI Nl SAS ahr agian

CPE AI AMG DN! KT SA ALA CHING KFS TATA

I CATES NF, WA SF TTA ST GI ws AW Ves fors

<pron foor fas oeda sea) ara mremigs oes BH



A SSS

HET LENCS 2 oneTT AAA PY fahas @ cera Aen ANslErs
OS UNCTEKA TH ASH Ue, wAlES Te CMa Bese

Trg aa Gm whet eal Mae TA Ae TPM
NAOT AUNTS | SHANE MT ATTA AIS CHOBE SAPGS

HLA AME 2 Ol HITT | Velie Ala oss CHT Galys
ATLALRT SA GG age Fn? ot AAPG | ak aa os Blots

prem wl Fates ofan mera cw noc tome ak

Utolas SIMs, ore ATS MH |

Bra ak Yat BAI UASIIS WPA FN aT! 2.5.7

Fret penkT=Zne, c=4q-q mw awh wafei swears

CTC PT WOT TSIB VI Celeenis wns Ms! «STA

AT, GNA ABA AQIS SACS VIM oNICHA BASCAa ATA WICH

OF CESS ATS SARS CMTS WMCP GA Gea Jha wa ( Telte

aia wae facet ea) 1 cafes afen 08 Bfe TAWA

AUP AN AE ne’ OF WTA oF wen ala «fe cpr

AMAA BA ATT BMT 1G TSA “ler Wey BA e—ne’ | SICH

WTS NAMSS VA Fre OA BA BE n(e—ne') VA) ary

nkT=2 ne=pt+ie .n*

zen? A TS | IN TH

cacea Gay Bee Aaelsaqca ‘p’ oA Bla ‘pt pa AUS sews

au wins sa! Cafes afeq Soa sawacua facades «ek

facrace, Score] FN VAR! GNM HM IA ‘a’ YAS SH-

jaca =a |

winea ‘V’ oa eft

Sula ea orn oe Ao WAldies afeis oe, o apr

Fated OS ASA BINA BS MUWF WA AW VN CA BLA

CS TASS LS ALA At BALA SAGA My LCM ASMA

MAS Sy, |



dd2 MCAT VIA SE

a etc ac onic fascqet Teg; aeq 9.0 fer

cri Lai alana area Bey aa dh ag eto

wax e yar A ceavatas fog ae som sn TS)

Ms dh<<o QR A>>o7 1 x BA ANIA BSA as y Ss

CUA COB 5 FACT TAPS |

CLL PLLC

‘— :

a,’

MNiLLLAtL ih Lh bed ball LLL

aia ce NARs BI, V TANT GAPS LA Gla Ger alert

x Bal Adh SLA GTS Adh . *. By, SST Bie saat

N
CMS (2o+dh). A. AVS ALA AAMC I A A

SM X WAT AC MB | om mM. A. St ABS HLT CHpey
N

x BAA SMA, ANAS AIT cH x Bear aly eax dh. A.T

FRUS AT CHE X SAAT NT MT! Cae AM Scope

aq dh<<cal

y Baa Tae SR GLA HH SAPS VTS MAA | «Sak

(o+dh). A.V mae ae, y waa fag area aieem wa

o Oy Baa dh cH Score SH OTM TA GA AM x BA CRA



TA TH 230

MNS AOA TNS | y Maa Uses TASTE x BAT SIMI AAs,

eefie cmd Adh . © ay, wea

am A ine est Tales aerg (M) x en y ar Wet

ASINS TAA FA AS |

M OTA xX TAU ATS x a TAPS CTHSA

M OT4 y WA MBA ASTANSH =p Bly Vauso Wasa

Adh ~ Adh \ . 8¥,

Adh — Adh > Ay,

A= Arg (C. Nv, < <V)

fegxe y 3 ATLA TPM 2, 6 n, 08 Ye oI M AT

SATs

Mey — gy, |
ny V

HAT NCAT GASAT AA AST TMS x BIT HA | ASAE

| fag orencaa anol ame oI y Brae Ae AAT

ABT ASASA ACCT AMAT! |

N
Ne

were Geo TA! FSM ak SMT PS aT 2.4.1 IATA

p= mn,c*

_smn,c?
N

1-7, - 40

mos (:‘. N=Vn, )

GUI b=N - 4v, =< smrMeyas GTS STSTR STA | BZ CaM

aa @ wera fates oraecaa FO SINICA ae easy V ag

2 eV-b

Mize V—b aI

pe Ves aa Gor WON WAN P+ 7,

v



D398 MAA BI SS

Ia sara Sef MAA STE AMA CeCS SHAT emePT

AMP HSA A ¢

(p+-2,) V-b)=RT

1 MTA-AT, WMC CH AS ANAC 71 TA s

(p+% a (V —nb)=nRT 7.3.2

9.8 Slaw eatery Wleacsta AICHE

SMAGIACAGA ANSAA CUNPAIA Fy ‘a’ @ ‘Lb’ YAPECHA ITT

Sal Maer | | AIST Sey AIS aS Cary as Yasacaa

aia Tata oy ari CO, staat cet a= 7°18 x 10-* atmos . cm®

@ ‘b=19x10-9cm® Baya sa aise AEH 9.> hoa

CHIC VATE | | ONO Cee MPT ACTA ANCA Yes Bete

PACH CTA ATA 8

(%) 31°C oa alas Geom Fee MTS CIEATeErs

CNC AAT ACH CIC A |

(%) 31°C Bc Sy CRS STwMeRepL ANisAy ceKs

UTesees ames wstes Tafen zr! Aihea e qlee

OMG CAA ATKIN SIT OF GPIAS Vey MM ON WA, CA

A SVR 9S ANFAY COP MET AA A |

OC oF TABS Bar Ges Ae! sees ‘a’ @ ‘b’

gee Cas Gq fwamiley Bq ey GN SAA! ‘a’ YACHT

OIA SBA SIMA Ye TASH AOMTNS BAR! 0.0 COT VLA

ara Georiass Vc sal ScHe, Weak ‘b’ ycrsae Geo Grq

farSreere) SPN SN a! MAME BATS a 6 b YASH OHS ATA

*aaahSs SOS CHU COME | GNA Go a @ b og amore Tales a

WA VU AS CHS AMSA BBA Ingerers Tact San

AS VOWS AA Al |

faciqe:, aTaveu acre Fx CRC (131°C) SHAGTA
ene, aaleay core alepe acaecaaA Wet ( fo 9.8 ) bd ROME

TS aH 6H Ger MEM AM AMA (5 sr). Wa WM |



ARS TA 
396

AT A WM TA TS AR! A aT UTE onbeRiq
mares Gm SIN ATTA AS ec OAS MAS aS ZeNT GP
S| TAO OSTA ONNICAT ACM GTS SAGA WMSSA AGS

ATA TN, ASAI SIN NASA Gararsa MGTS AA! BwAACE GI

MAA STA CNT MASAI ACHGOA AO FIN SSCA SAS ACS |

mrBSe bd ae OMIT OS Tetoelaeita (unstable) STR ASG

BA OF HA MAPA MMIATH OS GIBA Bl AA A |

YM AF ace AAI GSS SSA WAP WA AR ACMPCAATA

Vos Tey de mat warms adore: 13:1°C Seer

Views AcHAMa Sq Hates arte aa ateit ays am Sows

Geer ( 7") waders acme Garr ce 1 | ANTE eA

aay CST VOM] oF WET Ge tT a BTEC aiv-

atone ax (supercooled vapour) 2 Bl BAAS CHT AA

qq ab ae aa aioe weE 131°C Ber Sem CTA GaTa ( T” )

CAC ANT LS AA! SS a8 GPSS Besins say

(superheated liquid) 41 Za! Ge BPE cHMAee Peter aa

OAL HR AHP GHC GAZ WICH OA GTA A VA |

RHAGP ac AAANAN GAA S Aeris Mrs Ales Wa ozs

ge ura oases one wa fafer seam faeats Peter

CHG MS, Ha GIA 6 APG WTS Wales Aa MAscs

SPAS Worse Fit AAiaTSs Ace |



Sd TAA SIS SE

ae FINAN GFYA, VII wales Aas @ qefeaasy

SMA SI TA Sar @ aera “aepiig’a (Helmholtz’s Free

Energy, F) Ga faca Sai ae AAA Aaa TMI aa

ANT SHS 6 CH ARCS ea wayyy aheay cHed

f ar- - f av, Seq F-F,=p(V,-Vz) |

CHATS ALNPI ae AMAA GIB Tce Bes |

q.¢ stapererai ‘a’ eb’ wasecaa ata faa

() CANTATA ATCA : |

RET AAS ccs fafrs Geom ( aco Sena

3T) p, Vie (2) cat Rm SMT MH | 7.3.1 9 Cae

RT a
P V—-b) y- 7.5.1

E | 24 _ RT
@ ( Ps (VB? 7.5.2

AMAA crs ‘a’ @ ‘h’ GAMA ASM WH! ae WAC AA WA

fafas Ceoree 2ACateT |

(ii) WCHA OTA ‘os SNAScy Stalas-@te (Coefficient

of expansion) CCS

BIA G MASA AAT AI-YM CSA ALVA GATT

. 2(9pBICNT Vays, B i? ;

6 OR SAL YSIES, a= oe .

SAGA SAP walsat ahwnsasal wm cH 7.5.1 aR

CF

= Op = f 1 en aPP=\a7}, 7-6 7 P+ ys)
Wea a=pV*(pT - 1) 7.5.3



aR TH 
ssa

SPI FRA GCM, 7.3.1 CL GOTTA AI

a

Rat -( p+ Zr \av-(V- 0) av

=(p-) av ; Spe iter Bcors #ca }

AMA 7.3.1 AHA AI

( p- Fa) aT
3a} (V - 5) uv T

( P+ pa) V-5)
FOU a= = ,(5, T v( p- Sa}

RG oT < <p o& b<<V, Taw (binomial) Fara ARTS

“o’ @} CA AAs

an (1 +e >
gem b=V(1-aT+ wi 1.5.4

OF ‘a RACST TA 7.5.3 AAA AAMT SI ACS ACA! |’

HART Ta pB= Ri(V - b) AMS CABS fay SN CAS NCA STATA

ta? GH MT SA MBCA 7.5.4 FAA CABS TA FA ACT MCA |

ait] 7.5.3 6 7.5.4 3G Ws FAS BH (1-aT) ©

(BT —1) GH TA SN AA | WBA ANAT CHAS ‘aT’ @ BT" oF

aT 1 oa 4ad fasoaet, Wome ‘o’ G “8 6 TA AY ATSHS FH

SIA TAZIMG TOM AACA |

(iii) afeapqs (Critical constants) efera MITA 3

maqst oy BOT Fis p..V. 6 Te ok TSS TA fais

Sq) aye Cl cece yelor ATA cacwe ‘a’ © Da TT OA



Sob WMA BMI SF

TA! SI A GMB AN Ala UTBIPS Biot TERA p, @

T, GF WA WAI Bees | ARCH CHAT AA

27 RT,

5 7.5.5
RT, ”

°= Bp,
se maisa Aa oF ‘a’ @ 'b' at Tm EA UCORTES BRC

aia Tecra foacafadte 2a) fe a8 Gena fade ma
Cras Aras Heres wa, ae Tiss aaa yanecas

OBS Te Ge BAR TN! 9.5 Mew Ahagacea Aes acaeie
MCAT CHCA ‘a’ 6 ‘hb’ a Ta fas Bar |

(iv) ga-canfea wfeferaia rifsge fatty Gare (inver-
‘sion temperature) CACH 8

qa-eater ufeioaa a fafys Gee ae ncaa sen a
BIC SCAT ACN CHOTA SPT A tk Cae Cr use BE

oMCAA Cee] Ge Ba A! «ae Ceurcs fardy Sew, 7;, wat

SAGA Aap Aller Gz!

a_ |

BBs
OR FGI ARH ‘a’ eb’ at ase Ge wey 7, a8 WA VIA

BA GAA SiN CCS MC |

7.5.6

a.s ATaTi—‘a’, ‘b’ @
PeV

OA Tet

| | @
ce V b

our CR) (10° dyne/ Sm-LS (10"° dyn =, | SOT eres ane
cm*) (cm*) cm‘) (cm*) |/*°' °

He 5°2 2°29 38 3°44 23°6 3°26

H, | 32:99| 12:94 | 65°5 24'5 265 | 3°24
A 150°7 48°6 75°2 136 32°2 3°42

O, 154°8 50°8 78 138 31°7 3°25

N, 126°2 33°9 90°1 137 38°7 3°44

CO, |; 304°2 73°8 94°0 366 42'8 3°65

NH, | 405-4] 113 72°5 | 424 373) «| 412

H,O | 647 | 221 59°1 552 304 | 4:12

RT,



WSs TH : 23a

qu SHAS CHM AHisal SNA ASI MQCEN Ata

MNS ASYAS MCSA (T,, Po @ V,) WA SAGA SCAeP{

AMBAC WIGS HIS ‘oc’ C ‘ba aM Facer SN BA! ACA

confers Bort mele CHER CHIRITE CHITA (3) =o

RT _2a(V—5)
way 7.5.2 care 75 ys 7.6.1

7.5.1 87.6.1 cre T CH HAAS (eliminate) Sava *MTeR AA

a 26p~2,( 1-2 7.6.2

@ asa fers acerrayiaa is ayeine ga cry 7.6.2

adieay aa aioe am Gos wags Ba! 4. fom of ae

fae a aiere aes! «Atalay ok ara ALG fay BoM we

dp
Fayre creniva = aa STA fT |

P df a _ 2b\]_

oie afatees 3p | jx ( '-77)]-°
V=V,

a V.=3b 7.6.3a

7.6.2 7 OB NGM AN Pe aaa! 7.6.3b

QRS T=T,, VV, 7.6.1 FACe AUS BWA

8a
T.= >7Rb 7.6.3¢

T
7.6.3 Feqgia ccs TSA ah y= ee

c ©

8 a 26671 oS Tim ATR Ys (critical coefficient) ATA *AiaIES

ore fate oy alec arelew Tavares oft sie aquest ACM |

qa MO Cw ak ates odie me 9. Aadice craich

Qt Tey MGM ATA



320 MO MIs SF

TRUE | MARS Maye Ses Sw FSA OK WC

erase soca Gory TrSaeiey ts |

SATA exp] Aiea cas a Teun se Ais-Ceor

TACT APPT FN TA! As 8 alleans V—=/(p) SIs CT

SAN, Wea areas PV 3 aa wert (power series)

POAT COTA BTS 2

pV =, - SRT + (ORT - a) ( 5) + b* RT (5) $e

bRT -a
pV = RT + RT “pt eeceee

ae CHS p oT ALA LA LA, FSA WHA Sew

7 Tp= pn eT c 7.6.4

ez OF HONMTS AT AZ 3375 1 fey oaberere wa es
Cc

BIN CHE 2°7 cms 32 GA TOM MCS, Gray ak Tics cave

MW TNA! Ble acwTe SAC exp] AMSAT AH

ACSIGTAP AeA SCH AN |

4.9 xfaaicera fefaatan Sr7Ity

Br TM os FAIS wea asa! FAAP 42

sfesiyfet Som aetas aaiera ecacm a ‘Tetra Grn

HT BAT 1 AMT MA Svc VN VIN FH AMF |

aa] ae om Salates rR IP See Cg TACs coer

eae om Soa Gnd aaret aa Fi faticas afore epic

mraF

+ OATSNA ANA GV, oa sone TA TA 3b, PRET AT

ort b (=o Qa WMA 2-2.5 A |



d® di. > + > <4
GA a (res (2r + r) = 2(r)* + 27: r

1~ ~

craig Bin) FE (yay 1 1 FF 7.7.1

CF FG ASS oT TTA CHU ALN AAG | ASAK wT

AIS ULA Sey ok Aaa Gea faces career A WM AAT ST 1G

WA DAIWA FAC MSM AA

+> met =n 4 oO3> 7 F (c=?) 7.7.2

TSB f ANAT Sy 1 WA

S nf mo, )- > SF oy () de

Sle]
0

t

Seq
=)

CIN rc CCA YC TA LAINS 6 TUS GEAR {CS ANA

EAE FRE AMP HLA CHT GCG) CNTPTAA WA AIM AT FCA

FSM 7.7.2 CLF

i> mc? = -+> r-F

o 70 Tateces ahs omer aera cme ae ais! Cries

aitatocs smcaa fefeaiet an zai Ta eegy 6% Telancen

el fain sam ona TPE-AMSAY NSN ATA | 7.7.3 FETAR

“fefanter Botette” (Virial Theorem) wn &H |



daz | MCA MITTS SS.

au fefaatr BS trttcea etcatst

Cary cay cara Tetaarer Sone aca Fa Ai Lal AIS

UTA SMAI Ala WMC Sa p SIA AA Ba! aAwNArT ads
-_>

CHEPAAS Gey Cl Jey ACH BA SA CFA TA —p ds ( ac

ds CBG WH ds @ fre ds wa Gm aaedt awa ae; for
2.¢)1 ase WA cacs Gow felancaa wa

> —_>

Wi--3f r-(-p ds)

fii
—5 PV (V=nod MAST) 7.8.1

—> —>

ar gr. dsmds ein o 0 sitiaien’ mega Saaey |

AAA Ye AKA AIT HTMCIA Gory cl VW ACH BI TA.

aa feta SSN HoT) ae i- @j-OT Ae BA MATCAT
—— — —

Gar aye F,; 6 F;, oF fe a aca Ba SA Fy; = —F;, Bl
—>

need fags Gea coda r ecm Fetaarce caverta afer
> —»> — —

Wan 5 Dr: Fes tr: Fys)=0 7.8.2"



TS TT Bo

TI HAIMA CHS PATS HS Mery aes VTssa a Tasha epacey

SHIN PA AGM WA Ti wl AE FF Ura wg cosa

re Or ,, TH TMH FAW, rear, , OR MIA CY ATF Ie

S55 O45, (= -f, 5) | areca tetas carats athe

-_- >

Wem - a (rs Sigtry Sie)

--5 rs3 Shes 7.8.3

ye UIT Te Sheet qe Bly CHa (central) eae CHAM

HAHA WY TAcea Gry lysate Tq SrA

Wem ma > res fas)

wnt f(r.;) ‘vr, ,’ a Sra trometer caesar 1 | MCAT GN

N-ANP BIT ASA SI m VA 7.7.3 FG aeie Tela Sion

CALS 8

k2mc* = §pV — 35045 f(r 5)

MI = pV=smNe*+42r,5 f(r; 5)

= NkKT +4$2r,; f(res) 7.8.4

CAMRECHT AC Q CHC NIA ATS Yas Tact SAG Aq

aq er, = 0, aeie gig aay oe ial fares, ya Ge

UPA TA TAT Te fe AIT, | ~0, SA BA f(r, ;)—0

aq Gee He TIT TA MAY BSS GT CHA CHA AIA I TN

UE GA ACH CE CINTA LA TA! GK OF APACS 7.8.4

FO cee Gel MICA AVY ANA pV = NKT Ale WH! ABI

oma CHE AT f(r, ;) OF TWA SA WA GCA 7.8.4 FAA ARICA

ARGH WA WIAA VIB! ATieas fata sq acs wn: fey aA

f HWA TCHS Ass SA AAT! oF WI Bay Cgios ais

COR BTS, Sele f(r) = - 0 OT HN AS ANC WRTRA-



d28 TA MTs SF

APC I al ners ae CESS wiezly CVC CIT TTT
AM Ny VA HT ALA CH CHE FAH TN Ge ATA

aa

n, = nye” E\r) [RF 7.8.5

Gr fats ar an 2 aa eRe re rtdr on ROT TC
APES Sar? dr-n, AUS TI ATA YN Aa WA 7.8.4

A Sr, 5 f(r 5) AMTECH a8 FU AN CHG AS AM 4ar* dr -

My 7 EO GG N Ags Baa wa Sr, 5 fri 5) AUP

wr

I (; sa.., .,. _9E(r)q J 4nr* dr-n,-r =

( + Benes aa sara Fa a ATTEN fea ats aqam

RIS AUNTS TA, BH CTPA Te faq MGT | )

anN* BEN) EF= 7 f- re kT dr
V

r=0

HUTCH ny => MN LA! APSAH n, LT 1G WAZ ae

FMR 1 CA Er)< <kT VR Ve n, 1 SAT TA 1 ALS

oa | 7.8.4 ACH ae Teca AGM AS |

oo | - 7)
_ 2nN32 dE(r) TpV = NkT- “22 f rr. FO, dr

»NKT + 27N* [felere te }
3V :

oO

- far (kr er + Jar}



TSF TF We

( oeies ANE TN)! MM c ANT YAS! oc aT TTA

OT FEN AMARA Aq roo HA pV aaa THT Tl Wwe

r—co, E(r)-0 Aq

r®?(kTeTM Er [ kT +c)? (kT +c)

a atte srt ait 20S eee ce —AT BOM OCH | |e OF OE

WA BIA WI WM|M ACA

_ E(r)

e , kT
poner KT Faaie yy 186

_ &(r)

cera r3(e KT 1) aa mm r=-0 @ reco We HiaTEe maT
78.6 FR Cs MICHA BTR Aallsay cows za E(r) awa Tey

MTA SCAT |

FS VI VAT HH FAW AUCH GAT GOA We LF Anns

GI MISS Se FCA 1 MSR AAT TasBpael TA aa TICWA

STABTA-CIT TAT MAMAS EL BIA] Ga Gora AK oy weet

fast crea cra | | Calos Ts E(r) ea fearca—

ary r>o 88 G4 E(r) a3 WA BH @ TAS

ala r<o TA SA E(r)=co (cH GGq WH )

7.8.6 FER FABAAA TT 6k ASAT

f ars fe AO D dr =F - a

oOo

aaa [= - J r°E(r)dr, Mae ah

TA 7.8.6 FE CLF

ten AT
pV = NkT+ 3 - 7.8.7

QE WNA-AL MCHA cH N= N, ( SCSMMB-ACM ) ae

RT
pV =RT +72 (b— Fah) 78.8



S20 MAA AMIS SF

any b=znN,o® @a=2xN,211 wEhy bt AW Np-ACHS

VIA CUE TAA TASGAT STAY GA AAT Ahoy |

78.8 7 Sav emepL ANe ANS! Gt A cas

NGM ATH

pV +2 =RT(1+5)

wea (p+) (V-b)= RT

GAA ALNTATSTCA b<<V gem (142) "m1 - Zt

ore NT E(r) 8 GIN TA ARR A Rae G shea

CHA TS OIA CHE Wee! Ame weiasores fetaaea

CHAM CP SAGA CReAA Adal mem cre) ale E(r) az

wa aire fees aA TA Ga VA waa felanea Gams

easare Fea arg aileq mem ASIA! ok BACH

TSlaare Gama 2S WIE |

vp xnfseacea aiSica Bara ATSAcA AecwAt|

7.6.3 FATR FH APRS TWA VIA VA Siqowewepy

waleacs Tacaa TS cen AA

(p, + 73) (V,-4)=87, 7.9.1

QI py = “> Ve eT, 7! ok AURIS Oplqwea-

CROPT _—— veiwee (reduced) 9% 4 TA! 7.9.1 Halleace
OTA Bel YAS AS AWA GF LS ANCL Ha LF OS We BIA AH

NT | ALS-YAACT ATT SI ea ak HE re

mea CHO AA SIAR! at saci fare ara yeio

ome CH p..V,, Tr o& feats bamina CTA Galo alt

a UA See oaaiiaise os aa as Taras ‘Qeutaara foray’

(Law of Corresponding States) | :

areas of fant ae m1 fafen cmiedst BTe ToT wa

CES Co mains KR ais « AMAT TIPS
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fafen: aa sce AsA A apse a fafen rece

AMAA ATA ias (coincident) a1 WA TN |

q.5° Swi SIE wasae

TSI MCAT BI Sava ena Adiga GCM BTC

MSPosy AMPS Ba Se WANS TY Halla oeniqs SAE |

ayia aratits sas ativan ara, cami ape encais

(empirical) | aq aeie ailsat oancyt SITIOS BA |

(i) ateedecba (Berthelot) aaleze 3

SMUReNEp tema yee a’ ot ois So ARR WE

8 AMPA MER ATH s

(p+ ap) (V —b)= RT 7.10.1

SHATTACATAA ‘a’ YAEA CHSUACAS] ACIS TYAS CHE, SA

GUTH a ar aaa aye oraiies aa Atalay Aalorael Gece

OR AMPA CAGTIASMEP] AMBIT WSR TAM | APP PS

Sy SIL MS AMPA SAGA GAY ANS GMP] ST Bet Wes,

ARE OF ANAC TAGS YACFA ACM SITTING] AAPA OreA

quit aT Ve. eae ri a4 Wa OF AilsATte ae 3b 6 §

TSM ATF |

Acekecos AT PAIS APS BWA Creal AA :

3 1
—___.__—}{] — —_. ]} = RT 7.10.PY (14 par \(1- 57) 10.2

PRT BHT ACT Vieser Arisa ea aye oncMiasera

OQ HAAS hal miasie a7] * $ |

afaiew Taeeqet gem wets crane aiter FACT AS Cre
CAM ATH |



sky mT SAS SE:

(ii) wfaratcera (Clausius) HRA ¢

acelars Aaa Sea le Taorers aiere V ag mgs Vic

Taga sae Fira leq oem ATH :

(p+ eroeq) (V -b)=RT 7.10.4

Bsias YF c NAT Bey ak Als A A MIC CHT

STATA GREP] ALBA Ve] Sat Se Ws ley a4 TCA cH

TA | McA SHA OF AO BAA CH AGS Ala Ge |

(iii) ferefafa (Dieterici) HHA 2

UA-ATA GMAT (cohesion) Sfqe Aer say wMCAT ATA
OA Wet ata faa sea fotata «ek aateact

CHAS Bq s

_ AT o- a 7.10.5
p= Ge RIV

Sscn aaa V aa WA b BAal pT GI CATA Fe Bs, SA

7.10.5 Aiea] SirawA eRe aNleac mins 2H, iN 2

TRA

a

Pry Qa a

peRTV=p(1+ gre) Pty
. RT, _e*

focciata aaisas art V. = 2b RK 9 a1 36951 «ae

G2 Mel HAG TAT SCOMIVS Giles TavITT |

(iv) ATRL 6 TA MR

p= see - BrP log. (Os 2b 7.10.6

AQ 6 WB Aas senfolemn ccs a alter

aisibe wa) b< <V oem ok aalean fuciata ateace

CATA TA | cS aima sq of ails Gye 3°53, zeae:

SHAG SHEP ANSI AH OF Ay SATS 7 TVAZN |



Tq TA da

(v) =ztcweata (Callendar) Hala ¢

“-

~b= Te (Ft)
— a Haller Faorye: om CRO 2S Al bec awe

Rigs YAS OA 7 WITT FHS Aisnta

CF AN WAS walals (parameter) |

GAPS AUIS Tis AS WA SA GIS NAS ATH

Wasa] Mais VAC! «as AH Railway Weaias Corwin

MRNA SSNS APA SS) Gace TA HN Aes ies

ans yastaters cprme alleacy Aer co IMS CICS AIA

SUS ANA! APSCH Hal GPs AMSA ABA WHA CHG

AMACA Fe PACS ALAN ALA tscrs ACA L(r) (7.8.6 Fa)

oy Fors Tana, Sate Tag atlsare Taos mcs apier Cow

fasawfler 204 |



Soy Seis

qivarg ats

vs aftaly afsz cafe

MAA VL ALATA QiS aioe araesry ARISE cre

UH Nt ASM Bet ce alae asa Gia mca aan orga

fois, wR ais aoe FI TA 1 BAH CT A FRE

(macroscopic) agq «‘foiaty wae ae BN A AN A

TAF CSA WICAA ACT ATM STH SA Gag Anne faeries wT

Vey AI IH | fee ee Aqhyler eos cvs ANySs =z,

WH AR SAA AA GTS AMA sa) Gory 2 za SA GAA

QLP SSAA AMA VW CALF HIG W394 Slerans sa ag 1 ( Waieng,

fA MPI Ad Br Beaes falegy ews wi afedly

ASA HAAANwAT TVG!) wowoealkes oe see, os ge afar

TATA, Seater yes (microscopic) afaaAy ABET CHA

Avafaera oe 9g ayes Ges VS mT! CAA UW MAA

TM OF LACAA Aen aeiws (suspended) acy Gea-aecrg ATIC

Sa ate-apio Tata Sn Al AW Sen Mk vaca wale

Tqaq VICKS FAN ICA |

aerate aes ately Aly Aw Bay AA TOA

(Robert Brown, 1827) Act at Bisntay | BLATT FIZ

era aes aaies ameat, fadbecir aaa Tela craic as

weiqam Busses Avi aH FIT! ok ate ay Binaits ©

fagey (random); GM «is arent ale fatal oa

enany ater act apt arian «yea & ara ats

CAA AAG GT Beans A waisorra-ans cers Serwy gy Aree

wee a omeet aor afew af com (Jean Perrin)a mae cos

Vie ProSerd ani Ca GM TD wow ae wale wens

O8 TVA Bra 2 SAH A MCA Vergy ACH A Ce are Saw |



gate Ses

APSA LF AAT TESTS SH A MCAT ACCA SIPC

SASS Greef MCAT NI, TAT CN AA Sivas Bee saies

agen Taare orem fafaenca 1G SAT afame tafes snchr aig

MS WA! AWHTA SA AS Has eq oa aeraa wes Gor Sz,

eens ate Fe sag ate pram Sa a com (1908) as

AMSA CHS ACT SAHA WA AATS aoatN Blea rece

maa MANTA BT | MAAWT BR soy arenes cod ak

oratery Goraa wars Harel TGR] BTA |

w.2 Gta ta otaleta evs fefs
avala stisigia ate cet onPwE TS BOI RA Se

Berea Bef WTA-BLA Cos AT iw Varro

VACA AIT FC |

Aly Ces] @ SS orarguiaias icaq as Ga Bs Fea

Bl Wl A SAS BPA GH cers z OHS oF NCAA as

OSTIS BWIA A dz wl AB oa Baa Goa o aley omcna

IN aeataya sptdp Spl ALA CA m GS FPR mn BA

PENkT OR BIN WA TY p=mni = dz ACK AB WA BAF

ATS FAAS FA ASA AF

p=ptdp+ gpdz

wee dp= —gpdz 8.2.1

dp oF TA WIAs Tera GY oF | Gooyhar Act oI Fea |

PS p GWA VA BA AEM AW

dn. kT = — mg ndz

Qk ANS ANFAA FA OA z, VHT 1 Oa Tn, VA AGH ATH

n=Noe - oP 3 (z- 20) 8.2.2

8.2.2 am AATEC CHC ACY A AISA TA

aizasa aloe Fa OK AMAISNA 8 aM ‘ARICA AIM

wai (Laplace’s Law of Atmospheres) 9I@l ATS | CATS uray

Cat a mm avd Tas CHE ec FN ACS MT)



SOR | TAA SIs SS

OL mol RA SAM wates avala sia shied wa, see

SA WIS] (buoyancy) AB Besa Way St WAS ar

8.2.2 aqann, ate craigs aeata Siem apy =a

sits @ Sacra Taw ( Aelacy )—d, d’

@ BCSMCY AW =N,

RA Ba .

n=ny e- seg ed (d-d’) (2-25) 8.2.3

HA CAR ATM |

Nom gas d-ay rap * 8 8.2.4

cata ois atata sfosr cay Goat Sicerbaa arenes

WSCA MSS TH! BeNS:, Boom ACT nt a*fTAGT 8.2.3

wor xa fen orn aS ae iroltws, 8.24 mm core

SCSney! ATA Ta Tada seq Sana Gena Taks aad ACT

GAT AS MT! «Ok GF Seren afaorfens coma Mabel MAAUT

CO AIS {CF |

wo cmata ealesta aefari

CR MARTA SUIT TT eM @ snievea ( pas TeA-

BTS IT +) CuENTSTS Sires sews Beas a ores Gs

(fractional centrifuging) FRY BWC AN CBA Ales

SBA SH YS BA HSM TAl as eee sae fogs

O'1 fatatacr sels toa ceR Sraaaietrs as see aren sa!

StS cer are! (depth of focus) fates ewazdtpcag

ARTA a Vere Fe "ives sar yiscE a SHS TER

TGA WM BIW Siesryley ers aes aA | ~=ass Ber

PHVSKT FO SHA AN SAPNA NT Bx mS Afi 2

ON TE AN AMES Pena wn ae aecdhwofics fafen

won Crm CHT Sta os Goce fale Gour aafes siraq

SAUNT LATE TT FETE Fate ee | cotta onftvert log, “9



MBA as S00

6 (Z—Z_) AMAT VTS Cee Aa, WA CaP n oa Boolasqsa

‘FS (exponential) Taacaa Here eenfers zz

Sermce an faa war siceryie was @ ate BIT

OTe! ST MS STA A ARTS CORR FA

(Stokes’ law) ARI Gea BH1 ws aaa cam Cafes are

‘TCH AT Aca Blosrgia Arnfsew faafoacy wgcw aes 1 AeAWAA

Srcqa WH HOM CH A AA FH MA GIA CLS BABY AStyT

NX Ae Wi CUR AG VIR oe Aca Tr (v) cers

Bias Wee a OT TY MGA AA | GAMA ASSES y VT

(> ; 8.3.1onl gow ~
sora tay d Tale SAG V MAGTAA AMAA GI m S GIA A

siqayica ca om Ben amet Tas SAGA AANA

aie wiles sta Gains soy oreo oa fata sae m’

“MOM AH He WY d, VA V MASAA WH SMG HH

TATA a | sas ane aTasy y= meat
0

d-—_TM _ 8.3.2
v7

aed of 3A San crm 8.2.4 wm cas Aare Ny oa AA

BTN TA CM OAM MAPA ATIC AICS ARITA TA

fai Ba (6.5-7.2)x 1092 1 aR ALAM: SCSI ARTA

ae fate aq worm fag ates Ve CUBES Als |

faeras: n, a 6 Gee toma fatey amae coms cater

No OA WA AR GS MSM AWA! AI ay cacs STATA 8.2.3

@ 8.2.4 aacaa fefeuq setea—atain Sir @ T-BAR

COAT ACHAT ISIC ATS TH |

wg Cafes atria afs

alvedla afer opie are aan ates aleibs eave ea

wa Gor fete sta aetia sierra Cefes aieaq (translational



308 MAA Miss SE

motion) STS GAS FI ACs wc! «= Meavey (Einstein,

1906), 24eETS (Smoluchowski, 1906) @ ees (Langevin,

1908) faceraca fairs waca crm osie alata sire cue aac

(displacement) 19 RICA ATA SSAA Acata ATS fais aa t

OF MOM Mere] 6 MRT wales Clafas ars oonfas aa 1

wiwsta “taf

rq oss aeala Srey Crm sewers sey oe BI

AIMS Cl TA ACA Bs, Gta Tes carepars FRO Sry SA Aa |

A MWS, BVA SH GTECSS GA Gry age qannad satoias

(unbalanced) Cava, Velie CT AoAN aS Ger Sea, Gs Wy

P | Garo y MOANIMS aTedla sioaay Saiz aA Sat aI

MAA ALS AS a lea Ba wa Ma Fi cena sfossr

CRU COREY FE oar
> >
F = —6ranv

Wa We a= apne @ 7 aA Aes) F oF wT

ATID HAN AMBASs IAs aera Tayatetacs Tea

MA avala Srey aTwcacna AT CAN CAC CA

mr=<P-2br (2b=6za7) 8.41

cam avala sto fates wa a gay aisam aca, FO Cr

OS TH x-TSIY SA Smog wy Ax wal we! ee Ta

APS (Ax)? OF Te TA atains At (Ax)? aa Tigs se

Tacha Sacw 8.4.1 WaT x-Borey Waals FM eae s

mi=P,-2bx (P27 po x Bree)

Creat FACS x TWA YI FA, ©

x “Fa (x*)

x#=| < ~ (x*)- (x)?



aaa a8

FEW WA va nen ATH

8.4.25 4 (x*)- m (x)*=xP,-5 < (x*)

OS CHS Beery cH 8.4.2 ater Bea wets a9 WA

fate Sa ase MSA Mier ANISM AS CCH m(x) KT ;

GR ARE x 6 P, GF WA ATT ASAD WTS 6 VCTIS BS

8 Ge eM AWAmC, xP, =0 |

md (xt)-kT=-b 4 Ga 4.3m a (a)-kT = -b 7 a) 8.

ea are F(a) ez 8.4.3 core

8.4.4
m az
—~ —.«kT —bz2 dt kT

OF AMPA AMSA | t=O AAs 0-8) =2 xx=0 CRIT

OF ANH x-4F AA PT ANS

et

2

Toa Sa kT - Tobe m dt
0 8.4.5kTql z=" (1-e7 m f

X* OF NA MAMPI ATANTIATAION |

x-OUH AA AH Ax TA Ga

(Ax)? = fra al, + Fle “me |
gisaia sire cHca, cibraioerca a=2l0-* cm, 7=210-* poise @

=] gm cm7? 44] 2

mM mand =2 1077 sec
2b = 6a,

of ATT 7. < <7, CHAM MAP ct OF WAS MAA sec |

RT 8.4.6
~ SnanN, - °

t=0 @ f= 7 ANG AS BS

kT

gear (Ax)*=F °*



208 | TA SMITE BS

Sreapoieray refs

erases aes: gelia sine faye ofeaias ama

Misa fair scart | Seta wTaAeyS (Osmotic) SLT BUI

ATOKA CA MAAN ASIN SN AA STA ACH ALAA Ala ATS

CO THAT 8.4.6 HB ete Veaa |

Ul AS ANTS BISA WWM nv x-VH sieges & SICa

AG | | x-UCRT Oe ay Os AIS P(e ed) FN SH

Xo- x! Xo XLotx!

Toa ¥.>

TS AMA WV WA 41 P Raced faces x—x, |

X=Xo-xX Ox=x, +x Tapers P ower wea, A HEPA 6

dx’ @ufafes vais aa L, @ Ls Soren SH TF 1 SYS Bra Sita

FAV awn n,- “2. x6 no + Fox Seta ahSy Bey

GER sie Biers «AIR x Oe Bley Yay Ulsan Fr Te I

£@ f+dt oF WH Use ASI MHdé oN WS 1 MVS

) s@de=1

eT KH=-f(-



wean 118 $09

L, BACKS TA SA SAIS slo cx Ay PS! Mise BaF

SH WA

? dn ’ -Adx (ao x )) f@de 8.4.7.4
x

OR GAS Lo CUE WA VA A AUS sis r wa PS

SY THE CLS GST BA GA Tey

Adx {no + & x’) \ flOdé 8.4.7 b

p Berm aa faa + Hare Ly areaa fas cece L, aa face ( Tele

n og Gnier Taras yr) waiae siasra ce aM 8.4.7 MACHT

FACIAL x’ OF AT ACAI Sa AMPA BTA MGR AA s

—x’ co

J Adx'| [m+ x") J Meat (ro—H-*) | s@ ae]
x’

Co a

=| 24 dr. + {f6 dt « (fo a- (row
x ‘= — 0O

zi dé i dx’ = (aareacaa Ahn ofan HANI)
axe x’ =0

.¢2 , 8.4.8

ema T= [ere deme an aise mace x Bence



Sov MCA SI SE

wai ata sires anaes ma D eum 8.4.8 ate

DAe Gi 6 FH RA | Bale

D - = 8.4.9

CF WHT MAMAS OCIA SABA FT A as yisoxt

CORP BMA MA fay sm Ht as oA Ata Ce aMS

Tas
penkT

AA OFF TRASH WHE APT GT CMG Bssal acey x-Goncey

Pa kT | OS sles Gorm age Ferm x-Crey —— AT ue

ae War sey sassy cr Pea wa Genny 24 a | | SACHA (ATO

GU CMABSTS STAB] QTY LS oss Cy (terminal velocity) aM1S

aca MCS faces yO fre za:

KT 42 6nany (v= 2S CIN) 8.4.10
n ax

THE LSP ANA nv AGP Gl yr GY MSF CHAVA-IMS epecgr

OST BT | «=SAE

nv=D.- dn 8.4.11
dx

kT RT |

Gran 6zanN 8.4.128.4.10 @ 8.4.11 3am A Do

Hy 8.4.9 @ 8.4.12 ARMA D OF HE MACH ATA VA MEM AA

é InayNe t 8.4.13

8.4.6 a1 8.4.13 are MA ea- meee fe aE Te a |

Cees 28 ot Sat BI acer | Ewa art faci sare coat Tacene

CHA VI BoA |



ACA Ais sod

eaarert altala sioere aie odcrprece craft os ceenias

(calibrated) *pomR"S Aaa Faq ( foo ve) Tafee wae SSF

Gm ot sem gage afaiws oe oe Ce waa Sheree

x-Oe So A GY aivayt wa oa wa faiea € ast

UCAS Tey coxcs EF a TTA falas Fz

fea b.g—EF wa am frets

coat omen werecaa coca & wa STs Fxe ALU ara Tafa FAA

wae ayia aba ote aca WES oA E eA TMA £1 @ fy

ET TA MPA AIS

Ea |
1 1 - £2 /§*

} Jia 2 e dé

gua afmtes aoa e ak yar ses yaa aate Gr Tat

Sosa agers Hos wey coraia alee CA APA Sel MA

ome cry vas (i) x aa Raenet (i) fafen Geum é

wa sry fate B's CH ATA Bee T (np=T Seo 4 I WA)
T

(iit) Tater wees fairs sacs een o felen PTH fates
corerreara SiHsl AACA VA 2 FG CHS VCCI AA A AM

ST NGA] SR cayiel ens es 1 Ok NATTA FRI cares cormta wipe:

aq 6°85x 10°" |



280 TAA VMAs SS

CRIA APP SPT APE TS FAT ASS CUTEPSTTA

emits ex fegonem wom ACT o8 aaa af ais orn

BIA | Ca Bae, wanes, MAPS Aa-mwS te A aT

Cael MICA CHAS ACA * Gare gatas Slee eqrral ans

WS SBR SA OF Tan wef Zags aa) Tawtrw: cage sicrerqior

TAT HH OA ayia APL CAA AS BS MCA, CTYfeTa Gre

COR TH wane aele aal cma fads oicsemegrent

Ty FATS VT MAA CH ATA OF A'S ASIGs SANS AloF

(Systematic error) ay as wag Bana wats ag faite

amare Ty (6°064 x 107°, aTaR BAS Ta ) Scr fog ies |

we aptcra aces Cafes aiBethy atfea ordcaspe

falas (Millikan) @ apo (Fletcher) *aetatce (1911)

SAC MAlAAS NCAT Teas seies Cweorsicsa arata ate wats

By | OF MIA BIQS az falas Frans ores Taefcay

FT WAS WaT MA! Vtwe ea Conslrsrs igs WTA ay

Ql Gal SA WCAA ACK SAA Wel ST OA WAY TS Sa Gq

CH CALTGSS CHY ACAI SA ATA |

EN AE OTA BISA CHG WAT ATS AY cl aaarlt FA

jem sa oa aa F=Kv(v=afoaa aiecat) | epediq

OG K YP APS WA SAA weMTA Cz! Bas CG me

SAU SHBA-VATA on A, BIR —nel GHA CATES CHE

ate ate stegic vy, Gaa-atecacn ios <a wa mg— Ky, |

Ou ata X mig Sen s fanfeydt captos owe sites V,
aferarn Sas xq Gra neX -mg= Ky, |

* atala sie oref onl BA NS GA Srers1 o Wawa,
Soa week A Gem TUE! Maree aA cHenyferecds

ere mo pankT 3m WARS Vare ereréia ems xP, =O war

ares wee aca Centar fafas ore! xP, ate onena Tetamerm Feet
Say (9.9 Bem TST ) | ot atea a ORE ET RT TLS

FHASA HM ANA | HASH BSS VA narra Fa MICA AT :



Se SBy

nex
weay, K V.4V, 8.5.2.

Tater sire ee ner am fafen oie aa BUH
(Vi + Ve) 98 WAAR OF HATA TP AV, + V2) Or QiTee aH

OR AM AA CHE K YACAA TT STA ATA

eX

<TM KW, +¥,)
MAA AA-AYSS IS FLA ‘Gray’ a mifaacs 8.5.2 Ae Ta fake K

BIA BACH AGM ACA

8.5.3.

£7 = Ne t 8.5.3

«falas 6 cpr consiose aitdta ate aicemcy erat

Capes cacag «te frais aa stoay Caw als afc aaa |

ot sag gece fakes gathsci areca gitaem aw

ates sire wypeins afecan ae sa aa) qadbecas give

fates gacy Batgw yates gaq-wreay (cross-wire) Bom Consierers

meer awa Tats sta Tales wag Ot Ga FO NG Ty Tele

é fagfors ar é* a ar

£2 = 36) 8.5.4

Fi CCF Sie ATA

faerie @ CHDICAT Mt COTA MISS GCOS] AAS coeit FWP

GSES Tass ccs TH as mM CUPP] A WA

Sea sierra faea acHey LAA MCAT TN emis

GTB Ba CASH] GACT STA AY AGT CUAPP!S MMS Fa,

Wea F= KV yam were Awa fates Rem Wa! Sway wc

ATS GAC GA GUEATsSa 100 41 FT ASA VIS BPCAT

PIS Ga WC AK Soa a 100 4 ies GH wR CR

OA APSA FST ACCA ATM ATH |

€2 A Nel CUS 8.5.2 6 8.5.3 ANT AALY Noe aA Wa Weal

M1 | ak ates faferena @ Grom fate ay 2°88 x 10** e.s.u.)



S88 | MOA BMA Ss

ean wate mq (477x107°°es.u) aa Ba Talay

No 8 TA CHCA 6°06 x 108 | |

wy carte aitna safe

gitsla sien Som ariedt wea ae stride clfas ats
AVA BAI) SH WaASA TA Bras-gena (torsion balance) aq

Cites areata ate acaqncaa maar B'cace |

“fea nafawraat ATS cars SRA coranss alodta stra

2 waa wee Calis facsecrat aw aces aia fadia Seq s

RT .
3 oe0 a8.” t | 8.6.1

( fafen forra wef 8.4.13 rat BAAN )

CO GUPRPS AG GBLIA CUMS TNT Bey callers

Moa aS oe BAT AN Bra Gq IA Alooera atolaty

we BA STA Ys] (period of rotation) fata SU 31 | (ae

gs .
Gena farviias = GF TT OF CM Ny A TM ATS WA

65x 1022 | CHA Vaya NAS TCA ALA OE TCI ATVs

ATTA Aue |



Faq Seta

_ BTafas Orga AITATH

d.> Wa

AA Miss SAA TARA AC VIPS Cl VICAIBAl Fal

FA GA CLS AMAT WHA Basie es ara Tags aTaninTs

MAN SRC 1 cA ACA acAaA NToAr Tacracea fag ales ( wae

OSES ) wMiitos orator Ate aitean aS SM AA!

SI Wiss wegq wean meds ca afatua ae aias ara

FER ASAS CA ASA acacnd whats GA Gla GAs ail

Fase | FHSs MTCAT AS AAAS SAT AM was Sega We

fafge 1 cratas wega wipe oofatea aizeto a oma fase a2

GCSA MATA ACMA BA APT AS FN ccs oF GNC cays

BAP AAS Z's |

@Q nae faaq aay wieeniss xa caygia sa (s) marcela

Caqeaesl (polarizability) aa A CFR ABz CH OR sth
SNMHS-ASOCAT AWA LAr (aA) oMeAy aes Tayie-ntaqz Arsrw

fate siteara Tavera

d.2 MMC CHEATS]

CHA GBA (dielectric) omief Cagtss ceca A ASS ze

QP PMTCT CYS ATH (polarization) QUb | CaqiT Ss “i¢ E @

AMAT LSS GAS Blas facets (induced dipole-moment)

P oars FATS, The

PenE | 9.2.1

n CH Geacaa CAHTSs Mize (dielectric susceptibility) 2m <a |

oes ORE BE Aen Toe ate ee aw fac

aie m a P=nm t Ree Aag-is ASST Te Bra Gory



388 TAA Mee SF

Gne sreezt tates cara F aa marge | CVACST TPZ AANA

SLT CY CHCNT SSICA CHG Seat own, F, age cea E SBT
fog Giese aa Taras engin ate crests ester (spherical

symmetry) fates gx oan cigiaa fara ate fey ox ore

CHICA ATH A

—- = 4n—>
F - E+ 3°? ° 9.2.2

-> =>

UMW m=yFi p & aalas yaare (molecular pola-

rizability) J SH! | aaa

—<> —>

P=nyF

= Ny (z+ an
3

-> —>

1 — 7 ny
3

ny9.2.1 FHT AC SAT CN AT 1
_- ny

3

VIIA CAPSS SLPS (dielectric constant)

eel +4an=1+ _Anny _
1-4 n3 Y

3 €-1 3M e—]
TST Y"an ene 4nN,p ° €4+2 9.2.3

OU M— w-STe SF, No — SCSI AM

OIe p= MMT Tae

M ée-1
p €+2

M e«-1 4n .
9.2.3 erat Pom ° e+2 3 Noy 9.2.4

9.2.3 4 9.2.4 7 BfPraty-catcatS (Clausius-Mosotti) aes
TA ATS | /

Aires ‘aNaA-VNT TS Cageraesy’ (P,) FN Sz I



BAIS SOSA ACA 386

SANTA-NCMG ANIC sence Pea Canes CHUA ST BAT

Twas FS sraia Cagics cHrcaq sae 3 AH DAWA Fa CAG

ACT | TAT TM SAA TCT PTT CTS CACA CH OR AE

ACMA €= ee? (u— TAIT ATSAMes, refractive index) Gran

CATS MICA, CHAT ANAT Ss GF AB eta CONS INTSw (mag-

netic susceptibility) 314 2m A A] AWA) 9.2.4 Fa CUS PTH

AA, AMITAA ‘ATA-BIsias afenaes’

M a?—1 4e
Aa F973 Nor 9.2.5

CAS FA CoTAMCH-cCoucAReH «(Lorentz-Lorenz) AMSA
ACT ALAS |

ASI APHA ALTA 9.2.5 ALA PMI ATI CHA) AA | ARG

BLT TI MaMa Trea st. wwe as wages 4A aliwa aA

TSq Us Sos | | aAPSTA CHA Ala mnIe THI @ SAR GPA

aXe wicAa ceca Tater orc A APM Ta ASHE Urfaaes avs |

arratas caters crea catcra fate aaaea Ge y at TA (75. 9
An .

Soria) cave A aia TA yrem aml A=, N, yy | O8

TICAA ALLAN MAAVBIAR WAT ARIS CHAM AA!

9.2.5 Fe CAA 9.2.4 FE CAH MGA CNG 9.2.4 BBE a HARIA-

GUCATS AMPA Acta eB Aww WS cw TA aB

BMAAS aos: NH,, HCl aefe wera caw ye BAA

aucnte adisacet P, aiiea am fafer Gear «6 vmiceda fafer

aaa Per acs a cates cued ‘onttas cagaaera’ Tater ‘om-

MMNIS HYAIMIGT A CUAPCAA ANA VA A |

fuaqie (Debye, 1912) afama-cncnio wales aes sag

fact SIA WT GIANT AIT HAA CAITSS CHCA STA

MARA VAS 6 VTIS TAA AYMNSs Water Wer Wwe

CSI SIRS oF Aelsaa meses: wal cagrs-laewg (electric

dipole) fahts waza cata aargre on os oem fags Serie

wai tates cet a af 2M Bye fey Sie SENS

30



S8y WC MANIS SS

Oisars Sty cwcaa Hs Glogs faqs ace GV Wa! Ges Iw

am an feng far oo alee aizca Capios cafe 7

OA CAJLAMCAR Mae SS ZH AT |

mM Bs ais ae wal faageie . ea Caples cea

fargqa aes ae ofan 1 F Captes car facga ceiee

wfga Ta 2A —pF cosO |) WRSTHT IAA AH I Ase

facaga seer Tas 6 caren dQ TACIT TA MCE CMA Hee

uF ( cos 0

e kT dQ03 raneiret RA ASA Caples cay Vleye
Beng facageied Somer 0G wey S04

T uF cos @

f ucosd e ET d2
0

. ne a =F cos@
f e kT 42

0

dQ = 2m sin 4 dé, ant aie x=cos 6 AqalA BCI AGA AS

f x e@* dx « _«

m oS =f + _locoth«-}
l Xx —-& 4

9.2.6

Coth “- cs ‘ataet aorse’ a L(<) a aq) tA TA

afega (<?< <1) em L(«)= gO RW («> >1) FH

| wer

3 kT

ATTA AA CHT ‘a’ OA Tt Tacapa Sua cra Ass 300°K

CSsy « = 10-72% e.s.u. cm (HCI Be CHT) @ F = 3000 volt/em

VU

L(t) 1 eH He aqael m aa wa aeeTT — “eae ue BI

uF _10-**x10

© 8 er" 38x 10-28 x 3007 -* 10



SNA GSA AAT $89

ete m= i Ore aye aiege |

Page Se cae fea mates ca > anfaaisw

SCH | SAM CUB CageraeTERT ATT

eyYT YT

yay te 9.2.7

BANA-CACANG ANA QAT ABSA Ciel IAs

4
Py = 2 Nove =e 7 No (, ty u 9.2.8

Py aM Seo-laSasay Aran aay neat AM WA! 9.2.8 AR
OPN

4n 4a Nou?
T= NoyT + -— -8

Poly Moyl ty

wae cay ciaisa PT afeca jaar Cas TFT at Ary

WSS BACH OS AAAI AGM Ala: BAI wewy a yoy az

AANA BW fay 2A Sa aq - Not Bae a8 alsa a7

wa fasgeiss faa sal cave ica! NH,, HCl, HBr, HI

ASS BA cH Py TT AA AG AMAA TA 1 a ASAT VA

Facagaie pea aa Rare Goma facta Baca Caen ATED (ee RTE

Gta Wala) OA Wa 10-2 cm OF ASAT! wale ala oy BWA A

wmafas fag —e @ +e Ahram Be cagtoes aenay aM

Geng Sq SrA 4 Ye MCAT Tea Fas 10-§ cm a TS BWA

amy cl ok ere UyylAr acs BTVAaNs (interatomic) Aw

ASA | |

CATCH TCM CAYMATS CHA TANTS CQAASTA CINS CHT

AW ZA A SIS ARGS AM WA! Bee Ae Caples Gencaa

fam, a cers cafes fangais wo aoataPrcta Som

fASl WA ST NATAL os Tan MinatSs BH, FSM Caq-



>8b MA BAS SF

sere ct wet Fe ce Bsc en carsrecers | Taras
NAA BICS MICA Al |

CHARA-CoNCANC Hale CHG Bl Tacags ASAT Sa

CH Pat aca SA TM Mca wAA ACA Ahes Cayies

CHI aS As renigdea sea ca CN acagiahs GY ANACA YAS

NC | ASA AMAT 9.2.5 FI AS sal aay ate

SMMPSACHA FCS VT CASS GMCAa CHIT ASWlIS Frncesa

Aaa a1 Taster aq SEI GP Bray By (resonance) Gb aye

CHCATLA-CAMCANA AMPA Cl ACA BN AA Al |

d.9 AA VACA ATS 6 apiraes

amr Tee fags mMiaaTieS Fa alexa Scisda ae BIAS

Ql Wa AAA a! waa @ Bcrswa afotaty fata sare

UC VMUlIs SSI Aaa wala: capios cecat Gafyfoco

MAT AAA WI Mo TSB ey Vey AC AIT STH EP UAT

TANS SAAT Aas AB Bey sagas Capfos cea uisyy

as faq cate aferat Gee zat at ala afocan Capfos afer

os faae alana aes atea RaQeTet ames Cages cae

ate ase wier aa cara Maas ia aera 2 CAAA

ASMS| (mobility) WH WA AA IS Wea A Me ACI

OAT AW TA SS Ml MAA WIAs AAS Sg

farsa 1) AST HCH WITS VOSA AANA GACAA FAS

MAMA ATA TA BA ACT!

MAA AeA at afwef (1903-05) @ crass (Mayer, 1920)

PSS (A BA ACS ANT | A As SMS ABA GACT SA m

6 CATSS TTT ec | CATSS CHCA TCM OANA ATA OS STAT

M-wriains som aca AG AA | SA @ UY BoRs CMTS ae

BMA AA Apc. PRS AIAG |

WTA ATT FA ETT es CMSA Wa Fal AS CAAA

AAC MHL HG ASA PT ae STAC SAA el Bee ue BLT

WHA SAAT VICTSS Thera! «AC BCS Ye SLT CANT.



CMTS SSA AAT S8a

“OQ my Al ARCATA AUCH SITS Aegean sen Aa ( fos v.s ) |

UG ALMACTAA AA CH Ale O SA Sta Aeqrsa Bu LF VlSorw

Boney ‘ucosg@ G2 Marsa ace, »irfse Sony ‘using az

‘Mgt SAT A MM MB, AAC Ms STATA NTSTAT GSM

Boney Mau TA ANA SCAT VA, OTSA ATS FA OS

mea Boyt FA 1 Ll AF LS WScaenta Tay U |

SIAN GS THA Misa TASS] CATH ASM AT

mu cos¢ = mu'+ MU

ah mY age )983
9.3.1 AMSA ces MEA AA

m-M

m+iM

( asteace aeicar u’ OF BA WA MEM BA ucosé ; ak ANAT

CBA, HIT CSE ALIA GWSTA ACH ACA CTEM BWA I)

u cose 9.3.2



S60 | } MAA MI SS.

Ae HT STAT ahecacast fre @ ata “aA A I

onda aifecacan Hs Bley afaatos afecacay Gone

m-M
y<u sing. sind + u cos @ - COsé.sing+ Mu cos $+ cos ¢

os int¢g 4M 6 |u | sintd +7 cos’¢

¢ 09 later aICAa Ga 2 Goes 1G TA fay sare Zea

om sia fates att AC IS ASIS! ST aT | a A

BWI 6 SAAT AAT AIPA Ri BAAN aAoAcneCsaT arte

orem R 41 Al MSO ASOMACMNAD uw alors WAT =A e

AAA TOS ape wer A Taye of aSRCTARS mf BA

(feas.2)1 garam dg o o+dé Ae ae Wales Bm A

Toa d.2

Tey crety Gya 2rR* sing dd cwarcwna Gray wales aq ue

or Cray CAT Gwe a2 cHAPHA BTocwA xR? sing cosd dé |

OFZ GH ALI CNASA CHAVA GISTHA wR? 1 ACS VE HH

WA aS chersa ae wiser aac @ ame eT

UVUINVS LEAT ASAI! AMA, 6 a7 wy Clafas asa ayy apse

AAS

27R* sing cosh dp 2 sin? cosd dé - 9.3.3.
aR*



SAE BSA ACA S65

opare Set v Ka AY TTA

a2

ve \ uf sin*@ +m Aeos*g| 2 sing cosd dd

mo.

m+M~

TG ats AQ Ga Wistar A Mem BA sa Sa TWA

._ _—M ,u-v ni ou 9.3.4

GIT WT BH AKG OAT WMScay Gwe cy, cy, Ce MAH

Bey wort Saray C,, Cy, C, | xa alomy X wigs Cagis

CHET Berl aagiad 2 we Aa os cate ahecaa w Geri

R41 OCA Alera —Gey AAA WA ce, @ Cotas, cy @

cy+de, @&c, 6c, +de, AMA TA UH AIT Ae df BW

Bl (4.3.11 4a WET )

1 -<, [cow + ey* +093 |
df = aden? 13 dc,dc,dc, | («= vn]

AMTATSA Aas w Sree aScaeta Gea hs we |

w? @& GLP] BAC CTA ATA

1
—-—(c,2+c,? +¢,7)

| a z 2c¢,.W

VI ascat Gonemgyiar C, 6 C, +dC,, Cy @ Cy +dC, aC, @

C,+dC, 88 WH WMA AVVS! WAST

~ lic 24+C,?+C,7)
=~! _¢ fr * dC, (pa, /2kT

aE Beet f° BC ads ( V m)
9.3.6

VIG SAA WSs Seas Be AE GAA AAA CUCATWS

TT SCAN

cp = [Ce - Ce) + (ey — Cy)? + (Cn - Ca) 1 9.3.7



362 : MOA MIs SF

MA GSS ANA SATA HAA AA wR? - ndF +c, (n= AH Mt

AH) 1 a 9.3.4 AO SRM ate macs ators x-Vencea

SAA Wa

M
m sar cen C,)

| corn cud arenes atStan c, Gt BA re c, Oat x-Boneny

wom fe wee
rT

FSA AFF mer CNA NTSTACT xB GOETH

J m4 ue —C,) 7R®ne, df dF

9.3.5 @ 9.3.6 FaaN WA Fa* eX Tea A MGR AT

——en 2nsperm o/—

fey X sige Caniws ceca oracaa x fame FA By 1 SA

FRA VIS, GAA SMAI SsI1 Iq w OF ANA,

Xe sw, M

m3 ya V weir

* WTSACAA Ge AMelas waroara (Substitution) aca s

M M M
= VY ——_.-- = _=

Ca cme Cy Y+ mM” Cs 2+ mM <y

C,-xX-—“_x, C, -Y-—*) C,-Z-_TM_ ze
mem M7? ~# m+ M

dc,dc,dc, dC,dC,dC, = Dee ae I

GR Cc, —C, <x BH", fa" +o = shal (ne MX? + (2 77" |

Sonia face cl abate MEM ACs SrA sees carethy Tacos x= 1 cosd,

y=rsin8 cos¢, z=rsiné sing, X=Rcosl', Y=R sind’ cos¢,

ZeR sin6’ sind’, dxdydz=2nr* sin8 db dr, dXdYdZ = 27 R* sind’

do’ dR aren sen wareeaies a ARCRs Tell FN ANA |



STIS RSA LCA S60

“aT = 28WG TSA c = =, NG BANA A= TRI Ve

Xe 2/2 we /_Mmm >} \ mi 9.3.8

SAMA AAG, K, “om > OF ATA! Beas

m+M“= nic he jim 9.3.9a
9.3.94 FR ALA 1G TSI WIS Fey BAA! | SLA

NG MSTA c BTA me®=MC21 ak Aalsacagy ANA CAN A

; m+ M~ - em 9.3.95

9.3.9 FARR CAS GAT AAS TA fafa SN ACG AA |

GAM, ATS Wey AAS Bal TANTS VA SA CCS BAIA AG

BAY HLM AI STN CAS MCA

Sacra Artes s Caples cHeasy aH Maa malas

UNS GLY A CATR OAT GSAS Win RATA CHA CATS WITH |

MT] MAS GATT VAG 7 GAC AAS D1 AWMCsT ALSAI-

MI x aCHA Gq aloe ogy ass CHAP TA Trey wiz

CCT ACA -p& | wre Ufo waa ale afeca w

2H OF AM nw OF AWA! FSATe

w=-D .m& 9.3.10
n dx

SAAT SHS SIN p CHIARA AMYMS AH MN CATS

AT | GM SAAT Mixs QATy MAMAS TASI CVS G17 GCAH-

BS SVS FF 1 GCA AMAT AANA OS TPAea 10° /cm> ey

ees Ba a] te MAAS TaSAcy UASTA SCAB FA CALS MMA |

PON ANAT BA

dp dn
Pp n

wage w= — D.® 9.3.11



268 MCA SINT SS

w Aa ie aScIa APS saw ale sacar Gra seat.

1 dp_pw

n dx Dn

ATANAN, tex Wear Awa Say ocala Capiies zea Xe aa ay

9.3.8 FU Ces SN MA! ok Ta 9.3.12 miler shel ace

ANA, ASAE

D

ata - 9.3.12

_ 3. /m+M

ee nme ' MM

“167? VM [ Pz nm(e) | 9.3.13
GAT 8 VT SF ANA, AME m= M Bay 9.3.13 FG acs WER AA

D=0°589%c 9.3.14

5.6.6 FH ng ( BA; yen, ng (SRA) < <n MAC WMT

WA AAC MSM AA! as sey 9.3.14 FLAT TAT Atel Batata |

VAI AAS SC AWA AIA Hegg: 9.3.9a @ 9.3.13

FAT CUS

nt aaa 9.3.15

Crane yaa yfan ak | K @ D aa malspera TAS ARICA ARTA

a8 FEA AIS) fadias SN A | SwTRAtrayy, O°C SHS WLS

WITTE MMM GAIT AAC] GS WAALCSEA WA JaTsTT 1°8 cm

secTM*/volt cmTM* 4a 0°043 cm? secTM! | WoaF in volt + |

BACH af Seo

e _ _1°60x107** coul. —__ gn, 4

kT” 138% 10-** 2273 Joule 12> VO"

ge aie Aye 9.3.15 Fay ABS AMG Br! CS ACH STATA:

MAARKIRS GNA Meelis ATW TA a HM WA. cl AAAs

ANAT ASS GAA CHAS Tels SCAT Fag GANS AT |

ALAS] G AAATMLCFA MAH TT CAS CHAN AA A BAIA

WT Wg AST Bis Ww Be BMH FF! WW:



STIS BIA ACA S66

SINC SH MATA Caples Tey AS gBora ANG t

AMIS: SATA May soz! qo ways Sa wer, SI weay

TAY GAIA AN Vlqes facngifer sear waa as wes ses

ATA! MI CHA APS AAI T Uesie oye 2 gay acy aie

6 SAAC AMAA WE AR MAA HAA aoa cevs fags Fa |

TAOHAS:, SCAT CAQTES ceca Tapoael oeacaier wiss @ onracat

ARCH AS FA aS ABCA FIIs TRA G VT UF GQ FS Hz,

Wa VPA 6 SF, Goxs TG STAT BH GAS cat afas

ONPCIT VC GIATAA AG VAN BS A waa BMenios gz

MFA GTAP YI GMS Taye mcagt apior Gora faceless

D.8 Bacar Wahaera

oFy ata a aay ca fates a cate UNAS GATS Barer

TAT A AWS 6 was wenatats ( waq afeits «

GUNGS ) UT JUST e FTAA Germ zal Geneaq Ae

Acne faralse oealams Gacy AamTas SSAct Fray CAAT

yaaa fates 2a, wea ate BaAlsq4 (ionisation) iahgyAsca BIE

TN AUCH SCA GOAABA OACIA AAPA FMS BAS UHI my BS

n_ Wl Ansa nleiss @ cacaivs MAA Tawra Taare Bz

US | MCAT TASTAT Teds Gorasis SRT Aly Ham AL Tarporel-

SKI AWTS MCS GEA YaTaacagy BCA TAVACAM FMT VA

_ ane =— on. = CN 9.4.la

HII] CAS n= N_=a, — om ant 9.4.16

GUA & AMATS YIS 1 AeA OCGA SAN FA ACTH ALT

@ oS great a nace acn BNfafos ae! « FIN

‘opafaerates’ (recombination coefficient) tw Vises By TAI

aim ft, @ t, a8 YB ANCA MACAT FAA Woo SF TA AeA

n1 @ Ng BSA 9.4.1 FCAT AAS TA ASA ATH

Ll gt. -1,) 9.4.2:
Ng My



Seu MAA VITNIS SF

QQ Fam aI aries ca fafes awa ‘n’ at TA core

opiaericea ma fat Be AT |

FMS MAF SAT CAN AH + as MA STAASAC

SHIPS 1 GUPHSS Viesees i ‘a’ a onlay AA

ACA MiaaSa Bay Hee Cmig Sq TA) MAA wa Faq

‘aeeel Tageeay (random) acs CHAT SAAR « 08 Pea TA SN FA

aa fay wales fos cae MAS THQ WAmICAA BTS

Trace aes aie eq yaa ACE ‘<’ A TA OW Ble

VA AA SA! SAMBA AR CNB ANMACAA STN GAC AT CAT

Ray FMS BSG NA) «ST BE faye Uy afelso FA wa

omaaMcet Te Petextiey sa

AAMAS APS Seas owwaa (J.J. Thomson, 1924)

Seg ABS TA SNA wa BAIR wis fade ownage

eae fret SIZ IW FIT GEA ZAG waPraa OYlACs Srigqarena

SHY [IA Ses, We MAM aS mis ws sa ato

GHAI KCI THVT GAR ASS MIs] Blea, ASI GMA

ALIA ACS MATA ASA iS MG kT Bi Gra AM

Ca CAPSS CHCA SITS AeA 2 ala Ts Bra comes MA! Fe

CMA Wey e, —e TH Ay SMA TN YAR d Vea AAAs
3

arade (25 Caies afes aa - - SI Ue e2/8kT sarriepl

we acy YS faratS STAT OTT URES CH a CS BUTEA

CBT MAA Fra MSBSs atiog WS Me 2kTC Gwriis we

SAAT CATS MTS GTS BA A CUS CATN TTA CH OPNEIAA

SU CBS BAA rah WMacswsl MT SAA cacs €2/BKT wares

TS GB ATT TEM wey) wa ase d<e*/38kT\ aww,

NSS 6 CACNVS WIAA Sey ANSeT

nN, @ n= SAAT TAWA

Ce 8 c_ = OCT Tet TG FCAT

A, 6 A_ = SOM TA NE Bae

We 6 W_= TINS SNC Mc A TACHA ACT CAT

MTA ALLA AIGA ASYS |



SATIS SSA AAMT 569

Geiss SAAT ra alesse sacs orate aera se

1 af aa Ve,*+c_% | Gia d BWANA Os CNA, Fa CHM

arm at areicts way aahye, oss nay ad? Vc.* 408

OHS WN ONG ad2nvVc,* +c? AMS UASS BAA

VSPA SA] | OPH GAS 6 FS ANA, CUS 17, AUS rifafos

Bara TRA BAH, GU ad 2nyn Ve,F +c_* AUB CCAS

SAA SAT GF HHS MATA A TACT TCA SICA |

OF A FTA AALS SAAT d WALA TH CAzatoS WEA e

BHF ALIA ANAS Tax ataloe was ea Pay xa Ts

CCAS GAA SAN at ACMA Tarai HB Ve, F + c_* AA |

ye STATA TFS AE Gitafos oacaa ator Tago) Ag Acq SLA

Sriys af ao Corse sa cq wales was HH BTA

eqTese d AACA LS CHAD STN BAN IS ( Toa d.0 ) 1 CHUAeS

SAAT ASI S 2 SMA CMAs PMS Aieswe anewa

Te GI O 1 CACHTGS BACT WAT 2dcosH Cah caTACsa

TU Wates 21 ae CHT TH CANS STATA | (AECdT
—2d Clr.

ASUS (l-e cos 6} I

Tb d.0

6 card 0:6 O40 ae Ta OE ASTAS ( 9.3.3 ARPT )

2 sin @cos 6d01 wom Gax faten Wea Sa Cmeacsa AT

GAS TACT AIA WS ASIANS T

ar [2 _ 2d cos @

w_= | (1-e A- | 2 sin 4 cos 0d0

G =O



Sey amcAa Mas SF

=|- - da - -(2+1}¢ Z| 9.4.3.4

UAC, wel 4,FETA, We Jl - a +i)e ~ 7. | 9.4.3 b

rma d wee a afeits 6 arabe oT TeE: “sits

AAT ASITS!

1-(l-w.)U -wy)=wi+w, - wow,

WHAT LEE AIT GSF GIS Glo

‘ 2g 2

aa inn \/ Ci +c. (wi +w,—-wiw,)

AHS YT IH 1 HASTA Heel (9.4.1 a) GTA

a= m7 d* \V/es + c. (w_+w,—-W_w,) 9.4.4

OF ATATS soles Be A mI-KAA d TATRA ACM GOR

WAAR ATA T|O AAT THIN Ye MA %Aliay oan

warsias Faces Gy TS wigs Gat iasq avai Gey

CHAAT FAN AKA AVS wy, Fo a8 TS oil

OAT EA TTA

“= 72 \/ C. +0. WoWs, 9.4.5

fale FIN @ GRO TWAT AN BAT YAMAHA TAT ALTA

IATA Ha cars fads weay, faceaes «ag fegu aflame

ATS HN WA ST oF wa om AW US Ahe—

FACHTAG! THT TS NCAA THAT CHA WAPPTATH BOAT ASS Serng

TL FA UA Ti Gay cara warvatoe gley{ x'cie

AKOTA ALS AT! OF SA SAA SCSA CHA WW Aor

OPN FA BWA A |



rests] Sara

aniaea Bintan afanceita

30.5) | SiSfas MfaResticny eicaternas)

WMA wierTS MII SoQA TI Trey Uae onamigs awey

aera sia-aeya abetatet fawaai fags aca «8 wer

TIA UTIs GSP ales APIS BATE! SA a sae

VTA A VMI COG Wags wafer wars Aline) sa saa

Tarae 2

(*) Taler ase aT mmiae aA asis ARNSIAC BTS

AT 22 Aes wos Al Qaans sels awa Tacs 24 A aH

DTA SSA TAMIA AMIBSIA’ ATS TA a aaa fH OF aca

APTS ASSIA Ha wMtcre TasMAs Uy cH atweiva Gra

Way AB WMT AW Ta-AVAs Tacasal BTA SI afstacwad as

BAST BWA | «ACMA, ANY MAA ANS soa aq az

ONGAI-ASS FHS BMA ae AAS ( zal oI, Geez ) mvigttawra

Seis fan) fats a sigqg atsepiva yf Tawar wie «iy

WAST AA, VACA AANAE BW |

(A) HIG Walaa VARIA STA MICAS AAPA GACT ANAM

CGT] ASI A | hla ln TSA MerSvasacaione) (irreversibility)

TAY Srintefana fata Fast Wan aaa mess wl AeA |

ages, ayia Ban wy Fass Bq WANA ASAT Gas || GAIA

BAA FAN AT CA URIS Mama AAS Saale CAM WP ACS ECA

Sine faory ECS AIS WA GS as GCA SCH BATH ATH |

CVSS OFT WN Anim TR GABA AT aa wMATIsTy az

QCA ‘ASA GlSles Bas FS TA! WITHA YA Wa WS

CHD TT A HAAN OFA WA TSS GAS |

OE ASS -AASAISA farses Bas aTAAANTCTA TT Sen



duo TAA SMI SF

$0.2 Camera Sririte—uafagesl 6 HEATStA HS

CAMS VSS CLs Se WA AI Me Baga ay-

waida afaqesi (entropy) qe SIN BA 1 eget zhsy

TM CHAS Alem AF ASAT FA SA OM CHA VigBes "hI

AS=0 Si; AW Gaorass afeacez® AS os wT PH ACA

FGA SA! Iq as Gianss ay ash WA AS Bq wane

PAIS ATTRA GATS Zz |

wag Tacey (universe) Glass CHIE OFS Bo] Ae Se |

TAS SHA GASIMSS Wal Wo—-Aal SAT CH cars who Bey

ANA, WCAA MA, Merrie arcs fagean wales water aa—oans

faces Siaaee ate om: (ae ofeis wae apes

UNSIST ; ASIIASS Wa SATS saa yBewa Baca Ao a: )

facaa uiaussl eter Tass Axo aa |

Q HSE GTN NMTSs Aisnsea sen fos BaenT | AWseqcweeT

CM FANS aes py wey ces alas gq fayea qaqa

Cris G1 Ls Sreanq wepilacaa sy BIN Vs sfens matsp

waa oaepern «facies fate car wage srecaa ye atc

APLUS Fo assy Gf MCHA Gy Bol AHP i AMM wscagq

(am) afoier wola “fe e,, Tools oecaa ( sien) CHM e, |

faoreraiors aia Ala Gea WS "assay Bee aay AT

THANA TWA AIH ACTA! aw, we wesaa ugar Tacecws

GC ATTA AT AA Bo WIN afer faiawy qe

rms agian rele leq asa miaatos TlH as HUTS.

Peagy se act 1 30.> Tora ela aiea creas @ PUTS AST

CT Sa! VT 6 wit iss ava—Ven Tes Treat wyyier

MAB AHS GP cecs Sat Teepeaera coare

wqaaes saa Tepyng saa fae TEA ICTs.

ase ses fags mem A TOR SIE «2 ASAT

ANG ACTA | LA TS TA TA Nes GT AAS 1 ateie



: ore eels Birtas fae SED

Spe BIE fale Vays (x,y,z) ¢ heals cara-Borenrps

(Per Py» Pas GREATS Atea aren face sn ae

oO e | IsoO e (nr €
oO ATE

ode ef LI
Se; &2

O O O

Toa D0.

BATA os facweca N-Aee faust ga aIa nica BPE Tolaw

QOS AIC !

SANT OF VATA Ges ais e VepPTCa alos SCH SIA Bal

TH VM Be ay asa ATA $1, Sp,..5;,.-. AMS Rs

HLA ALA AMC 774, M9,---M5y--- AA GCAF MTG AUB €,, €g,°°°

Ezy NTS BM In,e- Ni serge oF fae sea Tear

AS SCA LTS ACA SA ACM Wry, May j,--) | Ma, Ne AS

aie Te Talon SOS MA WAL AASMA AFA ABA NA AU AS

AKA LTS MCA GA AM SW (ny, my,...15,---)| FAR ATA LAS

faces eer Taancaa nites ASS

- Win, NageeeN jyere)
P(1y 5 Mgy++Mj ye) Wan. ;) 10.2.1

aria cl Poa WATS | | Pos Tey BIT ATS GH, SV

W ea sme wains za Waters orem Taupnes’ are ateiges

va 1*

W oc ‘Simnies aSRIG’ (thermodynamic probability) ¢

TN VF |

29



SHR : : MA BMI SS

osranies arANisy fate gees @ Saran-SorenRS FT

aay Mires oH AS TPIS Ty FIs is ACTA

THES CAUSA | HUTS MI Fee Ak FaTTANS AAAS TTA ATS

WA GW SUTNY AMP cian cal Ps VT FETS

oma ai faamracea 08 gfe aoatsa fegeqera giaqr7y

ASS IH |

Cre] CH ABA ANTARIA Vanes Se fanrnes W Gene

AAs 1 Se Wot Te OF SA os Brwssy ars SMT

et .

S=f(W) 10.2.2

GF FTE RIGS BA! /(W) oa apts Tela sar axes |

eR APU Ye qATisA Ulanaem wa aE S, 6 S,

wae fares aqecn W, oe W, aM MS 1 GS AEANISTH Aly AIG

AMSA Tr Fa WA Tl 2 agaaisa cue fayrnes aq W—

WW, 8 Ge ase WA WA S=S,+S, 1 10.2.2 qa

S(W) =f(W. Ws) =f(W,) + f(Wa) 10.2.3

CHATS FE cosa f(W) a aegis Tree sn a1 10.2.3 aaa Bea
ores aan W,eW, aN wasn (differentiate) sare

MICA ATH s

y WW) df (Ws)
7 aww, a dw,

w WW) SW.)
1dW,W,) dW,

, 4f(Wy) - df(W 5) _ df(w,W,)
wel aw, ~*~ aw, ~ "saw, |

OF COS MHS RAT ACTS ABA creas wi) OS Yaa |

ah Gait 5 C Xa AMSAT TN MGM TTA

SW) a S=CinW+C' 10.2.4

Cec’ tert yates vote C' eg aa later agratea ceca fafon

RTS aT) Cum a AacweNe s.r farafre Oonce warez

frets Fa ATH | |

wt



rrerets eraiae ofa . yee

£1 TS NTO OETA V, afaeo S wae fares WI
TH AAS BT MMS a CTE V— AV (AV< <P)

VOi aos watge xems aera 1- SF AP Ce AN N x'eay

MIF Vy ase ATT V-AV GAS BAPES LeMT ASAT
.

(1-47) | o8 Gee ona Geol os ae alee ¢

Tee TA Be aE S-AS @ W-AW Al RS

TUresa TTSRS] CHT MepAEA GTUTAT TAS we

Ib, MWSar

wane (1-AF)
W

AW_NAVBayz] W N=;

10.2.4 mm ene AS= CAF ~ cn

as) _CNwee aS) N 10.2 5

OAH Cl ABA MCA Sry BN VAs Gl aparece wef 17 |

FSM MCP

OS\ PP = 10.2(a7). T (p= sim ) 2.6

10.2.5 6 10.26 cars eM aH pV=CNT1 a8 FO STH

MC i pV = NKT oF ACA GAN FAA CH A C= k, CAAA

YAS i 10.2.4 BACH GAT CHAN CALS MCA

S=kinW+C 10.2.7

10.2.7 3m ‘qaqa Goon az aiaioS 1 | ak ALA ARTA AB-

aaida cre fafes cage aianesa ma ylahouey oN A

Ae OA YR STE Blase ses sels Tey Se a! Ss

(Planck) 10.2.7 3a C' (OH TA PI FM Ba! aR AT

CMA CNM CALS ACH

S=kinW 10.2.8



Su8 | MA MAS SE

$0.0 atte-efereiaih @ sfearartt aden

AMT A BRATS Minhss ASME Poe ARG

faannes W afaé sr aS a—ek ace Aes fate apfor

siqea asa fact sn aa) aes Fn MCT Bo

ca W oom aim Tatas Ga YT GEM 2S CH AAs MIPMITAZ

CHE SAM BA GN WA! He ac ter we fats ah ¢ e

Et de OF AH ATAU AI MICH MICA Gla lay Vays At By

SSS TN CN AT TAT MEPTAT CA ans-SiesAM AAA

NEM AWA GT ASCH als Hew —agqeye w! at

FO ATT WTA ATA CH VITAE Vee VBS B visa

TU AMBIA NCTA CH ACI SN AA A | Gk Ase VBS

ace Sage qq Aa faetacs a Slewacra Br ACT LAN
AOMNS FA UAIwSs, Basmqrsa malas Gore way Fa

SA) GS WH SIs Cl SIS FS YS Slr Mama Balafaqaz

SAC Cals TGA HTT WoT VSI LA A! facts, 30.2 Ncw

Bons JAoMlas Gao wafer at « @etde oF Wy Baye

BWA VASA Ale dr TA GCA OF MASA CHAITTG o ( h= oICsea

NIB) AKHH HY MBIT OF cHrayia atsior Accr Sirsa grees,

Sacan-Soesy Goria fates aa alive, aa ser caghe os

acs fafeqy: cq naa saa ca mneicn sat aie

(Pauli’s Exclusion Principle) aAtaies 9%, ATS CBA CAAA Biers

QI arars Ae Bares Ve aa «Tey UNA aiS oemart

stesra ceca ate are ates este sires ee ast! | wk Ge

arg a ge falter sired away orem aa ongia aeaca

Tey-V Sasa (Bose-Einstein) © aifa-foarts (Fermi-Dirac)

qa acer aos |

| FS. HIM Vs Slee Sharaces fans GEpaa Bq | Zwae

aresiaarae rerers Talhe WTMSTRT-AI A YE FRA qeqe/

qa fea afanias vee once a1 | siestat orators cq ye ae

* steer weta coties exat (intrinsic angular momentum)

MIT OE SAGA SNE GBS AN CAT AA



one SNAG ATA | bbe

{sag N|EM AI AS eat sews oa com aeioes wn

BA GA AMA NT ASA GI Ses @ BATE ES, BRB ais

RS OTSASA RFT AW BHP FY SHIT Bl APIA TA Set

AM AH WAS BA Bl ACA HN IA CH os Veg ye

PAPI JMS CUUPVSLA WHSTAA-CANAMA ALAA AT AMA

BA | SAL ATA MCAT CHA THIMSTAA-CNTA Ha Teel
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as FSS WARS waorata oifaan

Ufwowrins—superheated

Wisxihoiias—supercooled

wyzqa—correlation

wesIae — dielectric

wesaeea—differentiation

wwaye—intermolecular

Bmcpua —centrifuging

wbla—de generacy

aaea ATis—exclusion

principle

waeagq—free path

Blqaysoi—entropy

BoiStas—unbalanced

Bors Tass—irreversible

Beonssacaiel—irreversib ility

wets cl—semi-vertical angle

Be*issS—calibrated

BrserAt[s—interatomic

Vcomp saH}—relativistic

sarees “fg—internal energy

Sensis —photometry

wma — cohesion

Slai41—osmosis

WAITS bIA—osmotic

pressure

Baers —rectangular

parallelopiped

Waa sA1—ionisation

GerHr11—excitation

Grais—gradient

UCI W1kF—accommodation

coefficient

Geoi—temperature

28

ceaTA—crystal

F*I-SlI—cross-wire

smizSl—susceptibility

1% Bqa7q—mean free path

qrscaiett— power series

qateaq —condensation

BTasse—shaded

cotsi— fringe

Syse4aq—rarefaction

SINS Alo—systematic error

Oay-BCHSE—wave-function

wieea—electrode

Siaigi—scale of temperature

pansy —corresponding state

Twares]—azimuth

yo—rigid

1@°1973g —binomia] theorem

facaq “1te-—dipole moment

asie—zenith distance

fatawoi—density (of current)

Trace Geoi—absolute

temperature

*1AiaiS—parameter

afabe CAS —convection

current

*ia4z1—conduction

afaqe-2item—transport

phenomenon

wera ( corsa )—order

aalser]—recombination

ojeeTa—surface teusion

atetee—recoil

afer —symmetry
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AiSegrra—substitution

aerase—reversible

aSr-cnere—sphere of influence

2rE0me4— cross-section

ee T— suspension

encattre—empirical

qbqa—distribution

atzaena—extrapolation

q"I— vapour

arm{tea1—vaporisation

facsri1—scattering

casaeitiet—velocity-spectrum

aieori—interference

arori—deviation

an*—diffusion

arasy—torsion

21AS-ger— torsion-balance

arit—moment

aqq-TAtea1— bremsstrahlung

yeas —polarizability

Gigs" — polarization

(electric or magnetic)

Ares Eemes—mechanical

equivalen

WA STIS SE

mPraren—expression

Jaor—adiabatic

4 — resultant

AwATSI— mobility

AAP IAS —concentric

ATCHPTS— isotropic

wxaSaA—polarization (optical)

wWalqe4—eq vipotential

ATHAS—coincident

wq+e7— integration

TF —coaxial

>y7se—saturated

aa1— displacement

ACIS-aiqTS—im pact

parameter

Ay —COMpression

AegiS—-composition

AASI—-viscosity

aArH—equilibrium

4% faa3—exponential law

ASA cotits Cacai—intrinsic

angular momentum

qWeayc2—no. of degrees

of freedom
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