Tap chi Khoa hoc Pai hoc Thi Ddu Mot S6 3(42)-2019

TINH GOC TIEN PONG CUA VAT TREN THE HAP DAN
CAl TIEN BANG PHUONG PHAP GIAI TICH

Phan Vin Huan®
(1) Truwong Pai hoc Thi Dau Mgt
Ngay nhdn bai 15/04/2019; Ngay gi# phan bién 20/04/2019; Chdap nhén ding 27/05/2019
Email: huanpv@tdmu.edu.vn

Tom tat

Thé hdp dan cai tién c6 dang twa — Newton F(r)=

Za hay dang twa Yukawa

F(r)= - xe " ga ot dé xudt boi nhiéu nha khoa hoc tir truée dén nay tuy nhién viéc khang
r

dinh hay bac bo cac thé nay van con nfzié‘u tranh cai. Trong bai bao nay chung toi dé xudt tinh
toan goc tien dong cua vdt khi né chuyén dong trong cdc the hap dan cdi tien bang phuong phdp
gidi tich. Ket qua tinh toan cho thay cdc géc tien dong la du lon dé thuc nghiém quan sdt thién van
co thé khang dinh hay bac bo gia thuyét vé cac logi thé hap dan cdi tién trong truong hap dan hé
Mat troi.

Tir khéa: Thé hdp dan cdi tién, goc tien dong

Abstract

ATTRACTIVE ACTION CORRUPTION CHARACTERISTICS
IMPROVED BY METHODOLOGY

The gravitational attraction has a Newton-like F(r)= or Yukawa-like form

r.2+ot

1 — - .
F(r)= = xe P has been proposed by many scientists so far, but there is still much controversy in
r

the assertion or rejection of these. In this paper we propose to calculate the angle of motion of the
object as it moves in the gravitational field of improvement by analytical method. The calculation
results show that the angle of action is large enough to allow astronomical observations to
confirm or reject the hypothesis of improved gravitational forces in the solar gravitational field.

1. Pit van dé

Truong hap dan cai tién khac truong hap dan Newton va di duge dé xuat trong nhiéu mo
hinh hép din cai tién, trong d6 mo hinh hip dan véc va biéu thic lyc hap dan cai tién trong md
hinh véc to cho thay tan s6 tién dong phu hop voi thyc nghiém & gan ding bac nhat (V& Vin On,
2011; V& Van On, 2009). C6 thé ma rong ap dung khao sat chuyén dong cia mot vat thé & gan
dtng bac cao hon.

Chuyén dong cua vat trong trudng hip din cai tién duoc khao sat bang phdn mém Maple,
duéi dang luc hip dan véc to, dang luc hap dan véc to gan 16 den, dang luc twa — Newton, luc
tua— Yukawa v6i tham s6 €, A cang nho (V6 Van On, Pham Thi Thu Ha, Nguy@n Thj Kim Tuyén,
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2015). Két qua khao st cho thiy, vai van tdc vii tru cip 1: v,=0,44.10° m/s, toa d6 dau la ban kinh
Mt troi r=695.10°m thi quy dao cua Trai Dat quanh Mat Troi ¢6 dang parabol phd hop véi ly
thuyét truong lyc Newton ¢ dién khi cac tham sd nho hodc dan dén khong.

Trong bai bao nay, ching t6i tinh toan giai tich goc tién dong cta vat trong vai thé hap dan
cai tién, budc dau tinh dugc goc tién dong cua cac quy dao gan tron trong trudng hap dan cai tién
v6i tham s6 bé €, A . B cuc bai bao nhu sau: trong phan 2, chung t6i trinh bay vai dang lyc hip
dan cai tién duoc quan tdm hién nay; trong phﬁn 3, lakét qua tinh s, phﬁn 4 1 két luan bai bao.

2. Phwong phap nghién ciru
2.1. Cdc dang thé hép dén cdi tién dwec quan tam hign nay
2.1.1. Dang thé hap dan véc to
Phuong trinh chuyén dong cua vat trong hé toa do cuc

. GMb . GM h?
F=- sinbr — ——coshr + —
r r r
-11 30 -21 -11 30 15
P 6.67.10 '2;,10 .3.10 Sin(3.10‘21r)— 6.67.10r2 .2.10 cos(3.10‘21r) + 4.5;’]3.0
20 15
__ 04002 sin(3.107%'r) — —1'3342'10 c0s(3.107%'r) + —4'5'30 (2.1)
r

Trong dé: M = 2.10% kg la khéi lvong Mat Troi; G = 6,67.10™ Nm?kg™ 1a hing s6 hap dan;

b = 3.10%'m™ 1a hing sé méi trong mo hinh hdp din véc to; h =/4,5.10" 1a mo men dong
lwong quy dao trén mot don vi khdi lugng cua vat thé chuyén dong trong hé Mat Troi.

2.1.2. Dang thé hap dan véc to gan 16 den
Phuong trinh chuyén dong trong truong luc hap dan véc to gan 16 den

2nn2 2nn2
MMC L 003MEM _po _MC 503 M

r c’r’ r c’r?

30 -11 —-11\2 3042
_ 210 .6.267.10 + 00386710 )8(22;10 )
r (3.10%)°r
1.3.10% . 6.10%

r r

Trong d6: M = 2.10% kg la khbi lwong Mit Troi; m = 6.10% kg 1a khdi lwong Trai Pat; G =
6,67.10™ Nm?kg™ 1a hang sb hap dan; ¢ = 3.10% m/s 1a van téc anh sang.

2.1.3. Dgng luc twa — Newton

Phuong trinh chuyén dong trong trudng lyc hip dan tya-Newton

mh? mMG ; h? MG

mr = —

=7=

2.2)

m -5 = =53
. 4510°  2.10*.6.67.10"  13.4.10%
Sr-—5—=- o == (2.3)

Trong d6: M = 2.10% kg la khdi lwong Mat Troi; m = 6.10% kg 1a khéi luong Trai Pat; G =
6,67.10™ Nm?kg™ Ia hang sb hip dan; : 1a tham s6 nhé hiéu chinh luc hip dan Newton.
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2.1.4. Dang lyc twa-Yukawa
Phuong trinh chuyén dong trong truong luc hip dan tya —Yukawa.

f(r) = - GIV'me—“; Ar=1
r’
2 2
o mp - M o OMMe g BV g
r r r r

Véi s6 hang bac 1, ta co:
. h? GM GMA
of-——=-——+——
r r r
45.10" _ 1.3.10% + 1.3.10%
r’ r’ r
Trong d6: M = 2.10% kg 1a khéi lwong Mit Troi; m = 6.10% kg 1a khbi lugng Trai Dat; G =
6,67.10™ Nm?kg™ la hing sb hip dan; A: la tham sé nho trong trudong hip dan twa-Yukawa.
2.2. Tinh géc tién dpng ciia vit thé khi chuyén déng trong cdc truwong lwc hdp din cdi

(2.4)

tién.

Trong bai bao nay, chung t6i tinh goc tién dong cua vat thé khi chuyén dong trong cic
truong luc hap dan cai tién, trén c& so xem xét tinh 6n dinh cia quy dao tron trong truong luc
xuyén tam tong quat.

Ta viét lai phuong trinh chuyén dong trong truong luc xuyén tdm trong toa do cuc:

h2
o = f(r) (2.5)
r?
Trong d6: f(r) 1a lyc xuyén tdm trén 1 don vi khdi lugng. Véi quy dao tron T =0, phuong
trinh trén thanh:
h 2
— = =1(n) (2.6)
rC

Trong d6: r. la ban kinh quy dao.
Bay gio ta xét mot su 1éch nho tir quy dao tron, dat: X = r —r, thay vao (2.5) ta duoc:

h2
X ————= =1, +X) (2.7)
(. +x)
Khai trién theo tham s bé x/r, chi giir lai bac 1 ta co:
. h? X
X ——|1-3= | = f(r,)+f'(r,.)x (2.8)
rC r-C

Néu s6 hang trong ngodc vudéng duong, ta thu dugc phuong trinh diéu hoa don gian, ta c6
nhitng nghiém bi chan, tirc quy dao 1a on dinh vadi cac nhiéu loan nho.

Néu s6 hang trong ngoic vuong la am, ta c6 mot phuong trinh ma nghiém né phat trién theo
ham md, tirc quy dao khong 6n dinh dudi cac nhicu loan nho.
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Nhu vay, tiéu chuan 6n dinh cho mét chuyén dong quy dao tron ban kinh r, trong truong luc
Xuyén tam (trén mot don vi khoi lugng) f( r) la:

ﬂm—%éf()<0 (2.9)

Ta xét mot truong luc hit xuyén tam dang:

f(c) =—c.r" (2.10)

O day ¢ > 0. Khi thay vao tiéu chuan 6n dinh trén, ta co:
c.n

—cr ——r. <0 (2.11)
3

Hayn>-3 (2.12)

Ta théy, cac quy dao tron voi lyc hit xuyén tdm giam nhanh hon r3thi khong 6n dinh.

Mot dlem apsis(con dich 1a cung diém) 1a mot diém trén quy dao ma tai 6 ban kinh xuyén
tam 1a cuc tiéu hay cuc dai (cac diém cuc dai va cuc tleu) Go6c ma véc to ban kinh quay dugc gitra
2 diém apsis lién tiép goi 1a goc apsis (g6c dich chuyen can diém hay g6c tién dong).

Dbi v6i truong hop cac quy dao gan tron 6n dinh, ta thdy rang r dao dong didu hoa quanh
gia tri trung binh r.. That vay, chu ky dao dong la:

T = 27

L(rc) _ f’(rc)

r

c

(2.13)

72

Goc tién dong 1a goc gitra cuc dai va cuc tiéu cua r, thoi gian dé quét goc nay 1a T/2. Lic

nay 0= —, h 1a hang s6 chuyén dong va r gan nhu khong doi. Vay 0 gan nhu khong doi, thuc
r

1/2
h f(r,
— = {_ Q} (2.14)

r r,
Nhu

I3
A

te:

0

1

g6c tién dong v dugc cho bai:

vay
£/ -1/2
Te = 7{3 +r, (rc)} (2.15)

2 “f(r,)
Déi véi truong hop luc xuyén tam hit, liy thira dang f(r) = — ¢ ", géc tién dong thanh:

T
= (2.16)

2
(3+n)’
Tir phuong trinh (2.16) ta tinh dwoc goc tién dong trong trudng hop luc tira-Yukawa:

T, £ ()]
y=—0 =xn|3+r,—— vai f(r) = —kr 2 + K,
? f(r.)

(2.17)
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3. Két qua va thao luan
3.1. Dang luc twa — Newton

Tu phuong trinh (2.16) ta tinh dugc goc tién dong trong trudng hop luc tua—Newton voi cac
tham so0 & cang nhé ( bang 1)

Bdng 1: Goc tién dgng véi cac tham sé & cang nho

Tham so n G6c can diém y Tham so n G6c can diémy | Thamson Gac can diem
\j
=-255 1,4907n =-215 1,0846m =-2,030 1,0153n
n=-250 1,4142n n=-2,14 1,0783n n=-2,020 1,0102%
n=-245 1,3484n n=-213 1,0721n n=-2,010 1,00507
n=-240 1,2909n n=-212 1,06607 n=-2,009 1,0045n
n=-2,35 1,2403n n=-211 1,06007 n=-2,008 1,0040n
n=-230 1,1952n n=-210 1,0541n n=-2,007 1,0035n
n=-225 1,1547n n=-2,09 1,0483n n=-2,006 1,0030n
n=-220 1,1180m n=-2,08 1,0426m n=-2,005 1,0025n
n=-2,19 1,1110n n=-2,07 1,0370n n=-2,004 1,00207
=-218 1,1043n =-2,06 1,0314n =-2,003 1,0015x
n=-217 1,0976n n=-2,05 1,0260n n=-2,002 1,0010n
=-2,16 1,0910n =-2,04 1,0206n =-2,001 1,00057

3.2. Dang luc twa-Yukawa goc tién dong trong truong hop luc twa-Yukawa véi cac tham so

A.r <1 (bang 2)

Bdng 2: Goc tién dgng véi cac tham sé A cang nho

Thuay tinh: r.=0,058.10% m Kim tinh: r,=0,108.10% m Trai Pat: r,=0,15.10% m

ThamséA |Géccandiémy| ThamsdA  |Goccandiémy| Thamsdé L | G6c can diém y
A=1,5.10"m 1,10197 A=1,5.10"m 1,1020% A=1,5.10"m 1,0117n
A=1,5.10"m 1,0077n A=1,5.10"m 1,0078n A=1,5.10"m 1,00117%
A=1,5.10"m 1,00087 A=1,5.10"m 1,0009% A=1,1.10"m 1,0008n

3.3. Két qua quan sdt gé

¢ tién dong cua mot 6 hanh tinh trong hé Mat Troi

Bdng 3: Két qud quan st goc tién dong cua mot s6
hanh tinh trong hé Mat Troi, tinh bang gidy
(Richard Fitzpatrick, 2005, online).

Hanh tinh 6\Vobs S\Vth Géc tién — S

dong v ’/“/(;\‘
Thay Tinh 5,75 5,5 0,2750n QK( =) )
Kim Tinh 2,04 10,75 053757 ’/ <L PO )
Trai DAt 11,45 1187 | 0,5935x 2y \<) }—

Hinh 3.
hanh tinh trong hé Mat Troi

1: M0 td goc tién dong ciia mot

Nhin xét: Tir két qua tinh toan bang phuong phéap giai tich cho thiy trong cac trudng hop
luc tua — Newton va luc twa — Yuakawa thi goc tién dong déu 16n co thé dé dang quan sat dugc tir
cac quan sat thién van. Tuy nhién, tir cc bang 1,2 va bang 3 ta thiy cac goc tién dong tinh tir cac
Iuc cai tién 1a khac kha xa v6i cac gia tri quan sat, didu nay cho phép ching ta tin ring céc luc cai
tién 1a khong phu hop dé mo ta chuyén dong cua cac thién thé trong hé Mat troi. Su khac biét cua
chuyén dong cta cac vat thé trong hé Mit troi voi quan sat chi dugc giai thich kha chinh x4c bang
g dung 1y thuyét twong ddi rong cta Einstein.
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4. Két luan

Béng phuong phap giai tich chiing t6i di tinh dugc goc tién dong cua vét trong thé hap dan
cai tién, budc dau tinh goc tién dong ctia mot s6 hanh tinh chuyén dong trong truong luc hip dan
cai tién véi cac quy dao gan tron v6i nhiu gia tri cta cac tham sé nho. Cac két qua tinh todn cho
mot sb hanh tinh phia trong ctia hé Mt troi voi nhiéu gia tri ciia cac tham sd nho € va A cho thiy
cac goc tién dong co khac biét dang ké so voi cac gia tri quan sat thién van, tir d6 gop phan khang
dinh tinh khong thich hop cta cac dé xuit vé luc hip dan cai tién trong hé Mit troi. Cac két qua
nghién ctru c6 thé 4p dung cho nhiéu dang luc xuyén tim khac nhau.
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