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[=]. £RFACEHERZE: BRAMAYE R, ENESEN.

BIAAMATRHAT A, FRHESEFRMNERTUEEESBHNER. N e BE M, Kk
SFFEE S S T LR R Ry IR o TE 18 2T A0 1) i St ST ] PR A RN A A, e AN ]
RESIALT A Ry IORES, HARWTREM Ry BEHH AT, BRIk, RIS 5 v, AT A BRI AR 2 7E A 5t
(REE-Y A, A AN A RE - T M AR, A S B R S AE SR AR R Wi, R dvis
JEWAE RN 2 A My, = (hC/8nG) "> = 107 g )5/ B3 £ 1% B 7 Al (Planck Era) KRR T .
BIRFEHERA LR LR EMHYEERFEAR. 5D A0 D 2y i« SO SRR UE, AE R e
HWER, ANEILERMN WA E 2, fE51 mai )5, WA ss T— A5 LMy BiH. JER/
AT . 1 SR A S BLVE Schwarzehild ) SCHIXHE 7 R R AR A0 3o LA (12a). MTTTFR
HTERNFR, Tohes, TR BRI EARMT, Nl My 2F—RFER IR, R, &8I M, R
1, GRELIJIEE, C, h2 S, «EIIRE%EH
GMy/R,, = C /2 1119 (3a)
B M, fE ISR Ry IR Ty AR,
Ty = (C*/4GMy) x (h /27x) = 0.4x10°° My /My= 10”7/ My, (3b)
Ve IR A A AR BT RS I SR I IR ) my,, AR RS 40 1) il 20 5T 43

my = kKTy/C? (3¢)
i, UL ERGEO)RG) M AR, WEH,
m,, M, = hC/8aG =1.187x10"'’g* 111l (3d)

COREEA— AN RIF KRR M, MZEHF L2 R, PRFHESES B L RE m, N0 5R A
e 1M H, MBI M, PrAi ESR 7 1TE mg A THERT My (1), XIS A 53 AN n] BE K T3 24
HP A NEM S e, ik, ERRRAERL T, REEEKE mg = B/DE My, XEEil, RS E
S G T AR B S W BRI JUBE 2 B — 0 T T R I N BRI M, 1T R AR AR R A 5 B v ATk . Ut
i Gd)EH,

My, = m, = (hC/87G)"*=10"g = m, " (3e)

AR DL 255, mT LUK 5/ BRI My, 78T 148 Ry ERILE IR AT o my, A BB E R T o
H(3¢)s Tpm = mxC¥x = (hCY/8m*G)"* = 0.652x10°’k,
H(3a), Rpm = (hG/22CH"* =1.61x10cm,
FHER AR 20 2SR 57N B Mg 1815 o
Mom = 4 TtPpm Rom /3

Pom = 3Mpm /47 Ry =0.57x10g/em® (39
e 7 1k B Rem IS 8]ty =Rym/C,

tom = (hG/2 nC°)"* = 5.39x10*s (3g)

mg R}, = h/4nC (3h)
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Zig: (Gd), (Be) MW EMF EHEMNE S BIFHE S/ A S BLPTA K HE S R AR R 1Y)
PRI -4 DR A e <o S0 1 e e AR A 2 A A (1 /D ST M 1T R A AR A0S ] e e, AR
ANnrfe ) SO BB HE G (1, £ 2RI A A R Ay e (BB PR My AN R Mo (935, M, [
A3 i W5 /T My, BT My R BES S WO RO 2 A58 IR foe /I BB M, 110 ST S AE PR M, N 5
Jei My 2 [RIRE DA BN 2 A5 5 ) 55/ BT My HERAEVE AR ] 9 4T

R X3RRI TR A RIA S R AR A E SR BRAREHARR? |7 SR8 75 # 8eH #ie
SPANIASE R, BTLABBCA AR . DL, — HpEi s Bl AR, et A AL 2R
TR o TXIEANTF G AT 1 19 35 a0 DR SR A I o T A 4t PR P E St 2 )i, B A 5 52
L EAR T YRR AR —FE, FFEI . A RKEET I A . X SR AR T EHE W Y

(91 . &/NEE M, =m,, BEZEATH.F (Planck Particle)

LR R T A I AYE S RS e b, AR R, D)

TJAE *At~h/2n (4a)
W b TP FEARL T (1 s B I

DE=2mC*" (4b)
D A e R A e AORL T IR IS 1) 2 A

Ut =t, = h/4amC* P! (4¢)
to AR A HELE 1 5 7] (Compton time), Y6 %7 1 T i 4 m R BEASRL T~ 1) s FC PG AR (R s ] Oy

ty=2Gm/C* P (4d)
to FROA LGN A, — R, t <ty 24t =t N, XTI TR A,

m, =(hC/81G)"* =107g (4e)
m, AR B S i . FHANHE ST, 5 B o B R G R D ]

t, = (Gh/2nC%)"* =5.39x10*s ! (4f)
t KA BT s IS T, AR RSB L, o B o K

L, = (Gh/2rnC»"* =1.61x10 cm P! (4g)
TR DI A, SRR E T T, = 10%, R AERE N 10°GeV. D

T, =m,C* x =107k (4h)

50/ PR My, (14385531 B o S05ORE 7 my, W B (19 LU RN S50 U
BT U3 50l W, AT ] — AN BT PR Ay S 2 o S 1T 3 8 o e RS 4 EL R AR, I B e s
B2 PR 4354 1 X T2 5 Mpm = 107 (138N o 11T M = 107 g K135/ BRI 5 455 -3 WA 50 i it my,, B
My, = m, = (hC/87 G)"* = 107g
A,  Rpm=L,=(hG/2rC*)"* =1.61x10 cm,
tom = t, = (Gh/21C%)"* =5.39x10™*s

Tom = T, = muC? x = (hC*/81k’G) " = 0.652x 107k, (41)
Pom = Py =3Mpm /4% Ry =0.57x10"g/em’ (49)
m, L, = h/4nC (4h)

Pom = Pp NIFHITEE L. N LTI LUERIE 5], My = 107g 58/ B ) K- Fh 2 8 5 3% B o s ) %
AR BE R EAHE. BIE My, B2 LB ATEFE, &/ BIE My, SLE AT T my.

(1] . BRANESESRNMAERA LS R, ERHBISFTH?

P R0y 25K B B SRR F my 72T M, INEA S 2 E R RS . BEWHHTF m
R, ERIREN T3P 8, BG4 RSN My, = m, = 10°g FB/NBR, EHRETF. REAZMN
NEAREHMBRE SR, IENESBHIMAERNERIA L2 EBERENNT . XUHES
TR R A X BRIER, (ARESHEFREKEN TR EFANESBNRERFEXE. HEK
Bk T 3d)X m M, = hC/8aG = m,, = 1.187x10™ > " ) TE A ¢

€1) . JEKFH Tolman-Oppenheimen-Volkoff /72, faifx T-O-V HFEUIF,
-R*dP/dR =GM(R)p(R)[1+ P(R)/p(R)][1+ 47R%p (R) M(R)][1-2G M(RYR] ' ¥ (5)
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FmG):, B T-0-V Jrfe, R TR T A BUE 1EE N AL i SO AR BARR A RS
MRHE. )Xo 3 DTG SRS M IE . HIE B AL R A S AR I, EAE A AR
P 5L p, W s CREMZ T TIINED R ERR K. WERAHEG) S 3 A5 N I IE,
I =1, W T-O-V JrREid s o BT e, B F i) (5a)se (HEEH(5)0, F2AF iF 2 Rt &
i, DAL BLSKRE P(R), p(R), MR, ERAEL 1. Wik, (AR EAEF ARG F 3
RI o WAL (5)FUN, A ARIRARZS 5 R A SR (MR R By, Bt (5) 2l S N 1

€2) . THEHEMNTHEASELIESHOF2RBHER M, KENMESHEENALE R, LRPE, WA
B RIANEKPRE, Bh IR AR AR AR S ER A o) 6 i HALR L R B A A2 KRS B, R
HrRIRAL SRR B, R B AR AR L 50 5 TR T

R My i s K, SRR Ry BRI mg BTS2 19 0 A 5 v st as A2 s A2 2 Rl
Fi R FE R P 2 B R 2 A, B) m ol PR 4 R, EAMFREN T PHRRES, T i (5a)sUE
B TR AR SR P Y ILAE I — b5 1 ) F AP ks (Sa) BT BTGRE 15 50 BUVE B M, (17
AR Ry LI WV IZR G S, AR WU FEAR ) 2

dP/dR =-GMp/ R? 113 (5a)
P = nkT = pxT/ my (5b)
M = 4npR*/3 (5¢)

L8, (Sa)y A AT G A P L T4 3 BUEIEIUG S Rt e ee . Edh, My R A
i, p oA M AE R BMERE; mo MRCFAE R BRTR; T AN T R AMEE; BRE2HE « =
1.38x10"°geem?/s%k; 51 HE G = 6.67x10%em’/s%g,; FiE C =3 x 10%cm/s,; WHETHEL h = 6.63x10°
Tgiem?s; n = BAAABIN IR TE. (5a),  (5b) FI(5e):\ A FRIF A MEALA L2 L& AL, A s
VESH) SR 7 REMRe M, A5 T ERGAR, TChE%, JoHuA i 2 AT,

GM,/ R, = C #2111 (3a)
A IR AT AR B T, AR
Ty = (C*/4GMy) x (h /27x) = 10*"/ M, (3b)

¥ (3a) FIBL)XARN(Sa)JG, FHHG(Sb), (SR, SKARM 25 K15 H B E A S8 IS AR R, B
[ sEfE A 2
P = pxT/m, = «/m, x(3M/4nR*)x(C*/4GM)x(h/2nx) = 3hC*/(32n°GR’my),
dP/dR = d[3hC*/(322GR’m,)]/dR = -(9hC?)/(327°Gm,R*), (..dP/dR IE LT R™?), (5aa)
-GMp/R?* = -(GM/R*)x(3M/471R?) = -(3G/4nR*)x(M?*/R?),
i (1c), My /Ry, = C*/2G = M/R. #
~GM p/R? = -3C*(16nGR?), (IF LL#I T R?) (5ab)
# (2a), (12b) A (1a) ,
-(9hC)/(32n*GmR*) = -3C*/(161GR?),
m% 3h/(2n ms RY) = C/R?
R, =3h/2aCm,), & Rym,=3h/2x C) " (5d)

¥ (5d) K Rym, =3h/(2x O)53h)3 m, R, = W/d4nC Fl(4h)z m,L, = h/danC [HE, TTLUEH,
mg = 6 Mg (5e)
A4 mg= 6m? & (5d) IERHIEZBh),  (4h)XEM? 28R 23h), @h)ZIE#. K /E#ES3h)A
N, AT i aNE AT Ry b, m@h)UIBRIET 8751 . E#HESH (5 B, FrHARK(5a) ,(5b)
R (5c)FIIBETE p J My £E Ry WIS RS, TTANE Ry _ERISEFE pore 1T por < po WIHE pye = p/6 AR (52) R (5b)
RIS ps W moi S N my6, IXFE,  (5d) MRS GhREE—FET .
MR (52)=0, FIWLE m FEBFMAEE R, BIXB| T 5| H E5H R DB FPE. HT mgd 2B M, 1
SR, mssfzxémf€é%mﬁ¥ﬁé R, i /% T MERIRIE, ME5QGo)NME—2. Hitt,
mg, = KT/C (51)

(3) o mfEAREI M, KESBSR T EARRM R, LREHBIRM? T, & BIFEM A2 R, ERLE,
. HRTASMEE RS Ty < Ty, WERANFRL T IR my, $9/0T my,  BEIRFAR TR RE R A
REMAFIELE AN SRIR A B, T2AE Ry EHUANRIA BT BT < T, AR RERA < mg IORET221R E AR sy
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W ) AR SRR, s BRSO AE, T DAEE 4w i Uk th SRR R, HEASN L. TG, SRR TR 2E
m, MTAH Y HBAE N T Ry Mg Ry FHREE S Ty, SXAE, Senishth I A my EEZ0 FACT T, 068
P, BeIERERIIE AL my ORI B, mg BRIKEE RN B8 R E SRR . IS, BRI EA
far b ) SRS AE ST, WAR BRI R RV B, ELBISRR AR 2 AN mg= My = m, x107g
()85 /I3 | 07 A B B P K T T3 B o A3

H. PN mg fEREA R, RS T, R AR —MaMMBEE. RBANFIUS, ERAR mg
o F¥ahEe . @ il, my SEBr bR AR DA B ok O s s B R B RS, 2 HOd B 7R 3 B T3
B EERS, B mg 5B A BT, mg HUA ST et/ ME, e 7r R R IR B M, (5] )R
4f, BT R, MR A Ry 4. A2, BT My RE—A m Gvb—RFE, #2517 R, EFRA T,
B, BV A, SRR ARSI SR T mg SERIA T o T m SO — ARSI ) R T . X R
SHEE, RN B A HRE, DR SR« B R R Ok SRR T, TR B TR
A1 T B B R B R R R R AR AN IE LT o

B RIS ELE Ty > T, WHERAN R F R my, KT my, BRSPS RE -0 T8
SREAFWERE RN, B M, 2RI Ry, JFAHN BRI Too HH T 5 4NRRLE ZEFE 3K,
R SR EATRAN TR -V, HE T AN R - R R e 1. RS, SRR R I A AN R B
SEET, Wb IR AR, E R R AR R 2 AN I m= M = mp= 10”°g ITEEKERS T,

SV . RN A IRAE TR A TR FH v R S0 PR 3 9 (18 RIERSE 7 R0 P W ) PR 7= A4 0 AR i
PR R G RS . ATk s < H T AR Rk i B A 1) LA S T TR AR s, SC T AT 8 HI
I AR KA IE- TR e, R B o O S R L K i 5 | i3 ik . fEK B e ifE L, R T
X AN T b = A R e, — AN R R (1 SORE - 5 4y 1 — BEAR A R B U], Tt e A m] BB AT I - SR 6 Ak
5 R R, AR BE R R R K, A D 1 1 AN IERL o T R SRR A R R R B B
(1 AN T 1 3t A ST [ A S B PR i it o U7 Ak el T ) B P AR B TV 1 [ L AR T VA
MEN . FrUUEARBENRCLI . AR TR M, FRIRAAFERN me HE mg HEHRK, ZEZHEARE
b K ERA R REK BN FNFEMSAE S BRENF PR RAHERERMFEHXE? Fit, R
BN ERARRABUHIERES, WREBFRKNHT L2 RERILUTS, WRLRE BT
Xk, HWHAREKFESEHN T, XA B ENE T G?

[R] o BATFHEETE AT, MARRIETERKEE R AR,

I~ SRR T BRAAN AR H MK . 4SO B 7w SR A K BB/ IR My, = m, IREIERN-A IR
KEFRBBRRNFEH OB, XK EROAE, 2ERMRKE.

Lyt BRI v AR MIXRE— R QIR my) RIEKD, <MW # Ep, X
IO 45 38 B v AR (R B, S B b i 5 B ZE I BT AR RS ) Lo BRI SE R L R ST 1E#
A O ST R O S AU I e B IE R AN A AL T S CRED ) O—30h, Z9H AMEE T
BRAPER A T EEE A YR Planck Era §—R KBS, AR RA T9& 57 B<H KK
KIBYE”. BATIUAE 07 L AR T K (X Fh 5 0 BN BT (Mn=107 @) IR RN &5, S AT BT i B i
TS T BATTIIAE S5 MK o TR T 52 SRS AE A W e AN A RE T — W e, e R S i e 4, A
JE iz kSO RN TE B JE T 55N BRI (M= 107 @), B BT R 7 m, M T X BRAIEAE 52 5 2B
KT A,

VEZAE OO 5 5 S Y5 A T A0 & RO 0 e BB UE 2 i AN AT BEE A T-ar i CR AR ) O—3erp, AR i)
XPRRIGER, TR R AR — K gE, RBEFRESFHERHAR, RXEFEFHAKXE Gb) , Bl t<
TQRGR/C?), "“PURT2EF R EAE ] t = -0.5563x10™s O, R T 3 FlolRas, BIEER] 7RCF A 51 Wk
&, MIXLERF N 5EAT = /M My = 107°g = RIS R T m, = (hC/8rG)"?. IX 3 FRRAANT N 1) S B {E 5¢
A, PEARITT IR . ERIX 3 FRAIEFEIE T 702 FH B BT B 7. 17635 B v Sk AR
FTCHOHT 1 $5 /N PR My, = 107, A2 18] R J8 R 2 9 BT 3dk B fr B2 K st 2 ok 7 FRAT T ML I 11 527

Fo 2 RS T (0) SCAROE T R, e WA 0 BOALY), A A R v A R i A i AN IR 16
SURMSENTE 1929 SRR MK 2 5, 22 RIYTE Ok T Ik B 5255 (0P, A e 07 RE A N 527 5 S00A,
Ja R M, I A2 R R KIS R . XU IR I IR AR 8 7 FEAR AN AN BE MR 52 v I A, i
SEEMAN— M HEF A BERGR T 07 K o IR B B ARG 48 U7 52 o R 3 5 7 A S8 (R Btk
BB RAML . 3T FE IR I fid, B DL ol H A 0 of B 45 X B R e BRI SR AR . G SRk <
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MR IR s ) AR S s DA A HE R 0 I AN aE S 75 RE P IR e -l KR R, A 2R (R R R T i T A RS
T o ASC R HIVE 25 d5/ 0 JETA RO RN £ I s R SR A APORE AT 5 iy PR I Kl B 95 5 3 ) S SRS o

£ UL B RORES I S LA L e A — 8o F R

5| A7 W N AR 2 /b BRIIRZS Planck 5t RAS
m=1.125x10"g Mpm =1.125x107g m,=1.09x10"g,
t=+0.5563x10™s t, =0.5557x10™s t, =0.539x10""s,
T=0.734x10%k Ty=0.734x10%k T=0.65x10"%k,
d/2=1.67x10 cm 1,=1.667x10 cm 1,=1.61x10cm,

“H R R SRR T IR HEE 2R S T KB B 57, eriife (A30 s
TEHBITLAM 0 —00, B M-co—too, (HIE, XAFFEYBLILFHIICLNE. Kk, DB AT REH
TR RIS AR R 7E RS AT BRI B S AL S 52 b, X ANT] RE R DUAIAAAE RE -4 T
FEATERRR Ry k7o 1 H, T R IR G R IR R IR R IR T R S T SRR 1 W i 4G
PR RIS 27 REANE ] T AR Ao )7 SR T Rt A4, B W] e U R T . B
LRI ZE 0 e U, BIAREEARSIRA T, MANYEMSE S HAMT .

“BROA GRS R R RN R T EE R e, BT BEAE ESR B R I R X
XA (RIMBGB RS R, 2051 Ty Je R 77D 73 H Ay s e RANRRUE K. RS By mi ik
AR, WA, “Arm” BB, il B OO, B S AN,
AR AT BLE I — AN RFOR T o AEBATF AP IR JI, WERAZ I SRR (g ik, B4 2RI
(e A Ay, AT P R ORI T RN T AT A S AN EO R R,
AP SRR N AT AT R ORBENE . A A BRATEAT IS BRI 2 ? 32X 358 B AT 5= 1 b A R R R A A
BT B <Ay s DT R0 AR R D2 3 S DR AR B T 55— AR B AN T Bl (10 3 1 11 3 3 LR

[t] . BRAKAFEE. LRARMENBRNEEEL. THER.

RIMAENFHERE—NELHE RN, BEKFETHARERATE 3. Bk, A XHEx® Q=
Po/pe= 1 BIRL AW 5w BB f 2 P 5 A I R JT U st AR R BB X ANER . R H RIAKAE A 5
AWrE MREwRE. —DHANREZEKERE S RO TER—R W RE-Y LR KN E &4
G, SEAMKERZELRR. WS BT i A WA S i e 8-V 5 = A I AK A

(1) o —HABIFRRL G, iR FrWsh A fE S - BK, 8 & A 18 SR i i e i, 75 'e
JE WA B 2 At B (M =10 @) TREMETIS T2 BT, ekt —A PRI,
B BB T BRI My, $ZE S ILPE A5, Ry i My AL 42,

2GM, = C*R, (71a)

U FAZ R My, £E AR RS S RE B -1 T sl RS <A A (0 5 R v B O A ARG ) R R A
2 GdM, = C* dR, (71b)

AT 320 Mpos AT AR Roos ™ Mo 5 My A SRS 1775 911,
2GMy, = C? Ry, (71c)

T, 2G (M +Mpo+ dMy) = CX Ry, + Ryo £ dRy) (71d)

T)REH, H—NRFEHZIE, TRERMSIENESHTSN, EREWIRANRE-NR, E2EE
HAu BIMRLE &I, BRERENESBNBERBRA 2 MEDRFEMW107 g) TREETZ R
1k, BRI R AR . KB 50 BL AR AR R B L SE W X

2) . RIVFHR NEENELHFFHREF. BIERMARNTH BIREF RIS GE -2 5N H)
IR o
TR ) 58 P T 32 1 DA W A AL RE - DI R IR (R BRI ML, t, 0 TR AR RS, RIS AT,
M, = 4np,R,’ /3 =4n(3H,* /87 G)C’ t,° /3 = 4n(3H,* /87 G)C’t,/3Hy*= C* t, 12G
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=C*R,2G (72a)

PR S ECPERE XS (GTR) FERAFR IR 1T 15, C¥/2 = GMy/ Ry, 3% A& SEIFAFLE (K Z 41
XI5 Ry=C t.=R, T72&,

M,= R,C?2G=Ct,2G=R,C*2G (72b)

g FHHBFEHESERY 7205 BB EEESHKN(722) XRTEHER. BAFHNERS
FEIR T AR R — .

BT R AE T K S R B/ B (M= 107 @) RIS I, et S ki —AN B, B e
Hidk i 7= 0 Rkt B B = HE R RSN B E- Y R RO . © Bk, BATEHEXANERL
FIRANFEEMRGEE A WIS Ep, WA HEM IS, %5 5T % e A% PTLL,
BNFHEEA—ANELFRN, HO=p/p. = 1 RFHBRKANE, RARMGER. WELH—A55 B
et AR TR (KD BT 8 A1 RS SRR We ik 7 S AT SR AT RE - LA Al ek . )
W, BUAE ERMEEFADL RIS I A = po/pe # 1 2NN RRATT 5 1 2 P A 34 A2 T
e A EBIR N R D i . BEE AL TR A UEIQ = po/pe =1 1155 T 7= o5 ST

(3) . THEZRARNEHNESBEHMKAENERAR,
Tty =107, B0 (73a)

PUAEFRATT I 20 R R KA 100, W SR BUAE 25 WA A I 25 28 T, B RE -4 5 T
W, FRATF BTN R O AR s, ELRIZ 10 EZ R, WA 2 A Mpn=107 g [R5/
TRIAE 7 B v USRI il e RE S Ry S e o T R BAE v AR LA e - o T gl e, FRATT 4 ik &
[RI Wk 4h S RE Fa -4 o 4k 282 368 I s & A2 IR AR, BRI e A A S Re fe-W0 s B ) A0 FAS IR b R S
B SR T BT, ERBE A N 2 A Mun=107 g /0 SR I 7 25 0] o e M e B — 975 e B )y S
2k HJE R AR 2>> 104 4,
gt BRMEKETNE: BRBINFHEGRE—AELHEW, " Ba, ENEE, £K (B
B, X CREESEHN) AT RN A2 ERBRMERET—F. /EAE LinC&RiE T &5
TREA T AT 25327 A2 % B 5E 4%, Planck Era 4 —UCKII4E, M & 7 EEU0 ST /N B I (My=107 g),
KA IX b S5 4 5N ZE TR (M= 107 ) ARS8 0 25 - BTt B I K P J 1 BRATTBILAE I 1) 32 7 23R . 3R
T RN B/ R 1 2 (AR A R R A S RE T -0 T BT i B ), B R e 4 AL R 2 b T R IR e AR 58 B
HANF R -G, R EE S T R B - B ) o R RS AT KRR B T e e e B R S
TE et /N BT (M= 107 @ I, FETCATA 2E S i vl DU ST, o MR VEAR A Bk — 7% e o (y ek

O\] . FIESH BINERXT B A AT GE IR < R 2 T A4 i

AT — A B E A R E SRR B B G BR 4 BB—5T FH H Myw = 107g 15/ B 5T R T4k 4
WHE R “ET R ? & E: My BN AT RETLAE, REBBIEHT.
(1) o ELCLWIHIHTTH My, HAERE R — R 2 1y 2k .

Hr BN My UGB v A0, AT DA UM IUAE [, SEAE At ~ h2m, IAES B
FiF m, ] AE = Mp,C> = 10°%x9x10% = 9x10"°, At =15.39x10"s , AE At = 9x5.39x10" = 0.48x10™". ifj h/2% =
6.63x10721 = 107 W My, FARENGE, DRIER, AE = My, C* FIAt #8450, MIMTIER, AE At <
h2m, SXaE T IANHE )R

W BT RIEAWRE, Bas S B MRS IR «To 4 MBI 5 WA A
M= 107g [E155 /NSRRI, B4 B R H0N Nom =1,

Nim = MpmCkTom = 10°x9x10%°/(1.38x107%x0.652x10%) = 1 (8a)

A BIANAT VAR FI, 1205 O i 7. (HRa) X T, Myn=10"g
Jpe/ N BRI 1A 107k K i BE R IR F B AT L e b1 5 2 P AR 5 | i el i . 1A
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TR T IX LR M SER BN ) i . 56 [T s R L 2= 0T T PR B ST R 2001
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20 24k, SRR R TN N RV 2 B AT [ I ASE B S A . R R KR
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t=d,/C (9a)
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5 DAL H 30 3ok Y8 2 AR RO S P A A SR B, B R B XA . XU, FrE L A ARE
EAERMARDY, WEASAE; F68; WiRes, #0n] DLl el 45 5 2 3k 52 DR T 3H 19 52 1 22 3 JOA
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IRAE M JC N\ BEA% IBUE 1 1 BUE 5% % SR AAE A ER I HE T I3 AA, AH)™ XS 18 07 I8 21 5 51 ) (1)1 i
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The General Theory of Relativity (GTR), Singularity, Black Holes, Hawking Radiations,

The Origination of Our Universe, The Universal Black Hole, Zero Point Energy, Vacuum Energy,
Dark Energy, Planck Era, The Universal Constant A, etc,

==Querying whether many current new theories and concepts in modern physics can be relied on==

Dongsheng Zhang
Graduated in 1957 From Beijing University of Aeronautics and Astronautics. China.
Permanent address: 17 Pontiac Road, West Hartford, CT 06117-2129, U. S. A.
Email: ZhangDS12@hotmail.com

Abstract: Right now, almost all current new theories and concepts in modern physics, such as black holes (BH),
vacuum energy, dark energy, etc, are linked with The General Theory of Relativity (GTR ). About 40 years ago,
Roger Penrose and Hawking had demonstrated that Singularity is an indispensable component part of GTR.
However, no any Singularity indication would exist in the real physical world, it shows GTR could have some
important defects and be impossible to get correct conclusions for studying our Universe and black holes, etc. One
of the important defects of GTR equation is not to link with thermodynamics, which has the most important laws in
nature and is the embodiment of the law of causality in physics. In this article, author would study our Universe and
BHs with Hawking’s theories of BHs, which is linked with thermodynamics all along. As the result, only owing to
emitting hawking radiations, any BHs would finally abstract to minimum BH of M, = m, = (hC/8n G)'"* =10"g
(3e) and explode in Planck Era. m, is Planck particle, and no Singularity could appear and exist in nature.
[Academia Arena, 2010;2(5):84-107] (ISSN 1553-992X).

Key Words: The General Theory of Relativity (GTR),;Singularity; black Holes; Hawking radiations; the origination
of our Universe; Zero Point Energy; Vacuum Energy; Dark Energy; N dimension spaces; the universal black hole;
Planck Era; The Universal Constant A.
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