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(D1) Pulsa doéi

Qua nhiéu hé thdng tim kiém trong nhiéu thap ki trudc, cac nha thién van da tim thdy mot luong lon cac
pulsar ¢& mili gidy (chu ki quay < 10 ms). Phan Ién céc pulsar nay duoc tim thdy & trang thai sao doi,
VGi quy dao gan tron.

V&i mét pulsar trong quy dao sao ddi, viéc do chu ki quay cua pulsar (P) va do gia toc theo phuong nhin
(a) déu bién doi c6 hé thdng do chuyén dong trén quy dao. Vi quy dao tron, sy bién doi nay co thé
dugc mo ta toan hoc theo pha quy dao ¢ (0 < ¢ < 2m) nhu sau:

P(¢) = Py + P; cos¢p véip, =00
B
, . Am’r
a(¢p) = —a.sing voia, = —5—
Pg

Trong d6 Py la chu ki quy dao cua hé sao doi, Py 1a chu ki quay néi tai cuaa pulsar va r la ban kinh quy
dao.

Bang sau cho mot mot tap hop cac dai lwong dé do dugc cua P ,va a & cac thoi diém k’héc nhau trong hé
nhat tdm, T, dién ta trong Ngay Julian Chinh Stra ¢6 cat ngan (tMJD), nghia 1a s6 ngay tr MJD =
2,440,000 .

S6 T P a
(tMJD) (1s) (ms?

1 5740.654  7587.8889  -0.92+0.08
2 5740.703  7587.8334  -0.24+0.08
3 5746.100  7588.4100 - 1.68 % 0.04
4 5746.675 7588.5810 +1.67 +0.06
5 5981.811  7587.8836  +0.72+0.06
6 5983.932  7587.8552  -0.44+0.08
7 6005.893  7589.1029  +0.52+0.08
8 6040.857  7589.1350  +0.00 + 0.04
9 6335.904  7589.1358  +0.00 + 0.02

Bang céch v& a(¢) nhu 1a mot ham cua P(¢), ching ta c6 thé thu dugc duong cong tham so. Tir
phuong trinh trén, cé thé thay, duong cong nay trong mat phang chu ki — gia toc 1a mot duong elip.

Trong cau nay, chung ta tinh chu ki quay noi tai Py, chu ki quanh quy dao Pg, va ban kinh quy dao r,
bang mot phan tich dir liéu sau, gia sir quy dao tron.

(D1.1) Ve sé liéu, bao gébm ca sai so, trong mat phang chu ki — gia téc (ki hiéu do thi cua em 1a
“D1.17).
(D1.2) V& mot elip ma né vira khit vai di liéu nhat (trén cung do thi “D1.17).
(D1.3) Tur dd thi, u6c luong Py, Py Va a,, bao gom ca sai sb.
(D1.4) Viét biéu thic Py var theo Py, Py, a;.
(D1.5) Tinh gié trj gan ding ciia Py va r dya trén két qua ciia em da lam trong cau (D1.3), bao gdém
ca sai so.
(D1.6) Tim pha quy dao, ¢, twong ung véi cac thoi diém cua 5 1an quan sét trong bang trén: cac dong
s601,4,6,8,09.
(D1.7) Dénh gia chinh xé4c chu ki quy dao, Pg, sit dung két qua trong phan (D1.6) theo céch sau:
(D1.7a) Pau tién, xac dinh thoi diém, T, twong Gng voi thoi diém gan nhat c6 pha 0, trudc
quan sat dau tién.
(D1.7b) Thc‘Li diém du kién, T.a., twong tng gia tri pha cua mdi quan sat cho bai phuong
trinh:
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(D2)

Teale =To + (

360°

n+$)PB,

Trong d6 n 1a s6 nguyén lan chu ki cia pha gitta Ty Va Teq)c. Dénh gid n va Teye cho
moi lan trong 5 lan quan sat ¢ phan (D1.6). Viet do Ieéch khac nhau To_c gitra thoi
diém quan sat T va Ty Viét su tinh todn nay trong bang da cho trong phiéu tra loi.

(D1.7¢) V& To_c theo n (ki hiéu d6 thi 1a “D1.7”).
(D1.7d) Xac dinh gia tri chinh x4c tai thoi diém ban dau, Ty, va chu ki quy dao, Pg .

Khoang céch téi mat triang

Lich thién van (v6i toa d6 gin véi tam trai dat) ciia mat trang cho thang 9 nim 2015 duoc cho dudi
dang bang. Moi dong tuong tng véi thoi diem 00:00 UT.

Date R.A. (o) Dec. (3) Angular Size (6) | Phase (¢) Elongation
h m S ° ' " Of Moon

Sep 01 0 36 46.02 3 6 16.8 1991.2 0.927 148.6° W
Sep 02 1 33 51.34 7 32 26.1 1974.0 0.852 134.7° W
Sep 03 2 30 45.03 11 25 31.1 1950.7 0.759 121.1° W
Sep 04 3 27 28.48 14 32 4.3 1923.9 0.655 107.9° W
Sep 05 4 23 52.28 16 43 18.2 1896.3 0.546 95.2° W
Sep 06 5 19 37.25 17 55 4.4 1869.8 0.438 82.8° W
Sep 07 6 14 19.23 18 7 26.6 18455 0.336 70.7° W
Sep 08 7 7 35.58 17 23 55.6 1824.3 0.243 59.0° W
Sep 09 7 59 11.04 15 50 33.0 1806.5 0.163 475 W
Sep 10 8 49 0.93 13 34 55.6 1792.0 0.097 36.2° W
Sep 11 9 37 11.42 10 45 21.7 1780.6 0.047 25.1° W
Sep 12 10 23 57.77 7 30 47.7 1772.2 0.015 14.1° W
Sep 13 11 9 41.86 3 59 28.8 1766.5 0.001 3.3 W
Sep 14 11 54 49.80 0 19 50.2 1763.7 0.005 7.8° E
Sep 15 12 39 50.01 -3 20 3.7 1763.8 0.026 18.6° E
Sep 16 13 25 11.64 -6 52 18.8 1767.0 0.065 29.5° E
Sep 17 14 11 23.13 -10 9 4.4 1773.8 0.120 40.4° E
Sep 18 14 58 50.47 -13 2 24.7 1784.6 0.189 514° E
Sep 19 15 47 54.94 -15 24 14.6 1799.6 0.270 62.5° E
Sep 20 16 38 50.31 -17 6 22.8 1819.1 0.363 73.9° E
Sep 21 17 31 40.04 -18 0 52.3 1843.0 0.463 85.6° E
Sep 22 18 26 15.63 -18 0 41.7 1870.6 0.567 97.6° E
Sep 23 19 22 17.51 -17 0 50.6 1900.9 0.672 110.0° E
Sep 24 20 19 19.45 -14 59 38.0 1931.9 0.772 122.8° E
Sep 25 21 16 55.43 -11 59 59.6 1961.1 0.861 136.2° E
Sep 26 22 14 46.33 -8 10 18.3 1985.5 0.933 150.0° E
Sep 27 23 12 43.63 -3 44 28.7 2002.0 0.981 164.0° E
Sep 28 0 10 48.32 0 58 58.2 2008.3 1.000 178.3° E
Sep 29 1 9 5.89 5 38 54.3 2003.6 0.988 167.4° W
Sep 30 2 7 39.02 9 54 16.1 1988.4 0.947 153.2° W

Anh duéi day cho thiy mot s6 hinh ciia mat tring dugc chup & cc thoi diém khac nhau trong mot su
kién nguyét thuc toan phan Xay ra trong thang nay. Déi voi mdi hinh, tdm cua hinh trung véi duong
chinh tam bac-nam cua viing tdi hoan toan. Trong bai nay, gia thiét ring ngudi quan st nam ¢ tam cua

trai dat va kich thudc goc 1a d& cap dén duong kinh géc cua vat / hodc bong.
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(D2.1) Vao thang 9 nam 2015, diém vién dia cia qui dao mat tring & gan thoi diém nao
nhét:
Trang non, mot phan tu, tring tron, ba phan tu. .
banh dau céu tra 161 dung vao to phiéu tra loi. Khéng can giai thich gi thém.

(D2.2) Vao thang 9 nam 2015, ndt Ién cua qui dao mét trang so véi mat phzzmg’hoémg dao &
gan thoi diém nao nhat Trang non, mot phan tu, trang tron, ba phan tu.Danh dau cau tra 1oi
dang vao to phiéu tra loi. Khéng can giai thich gi thém

(D2.3) Udce luong do léch tdm e cta qui dao mat trang tir dit liéu da cho.

(D2.4) Uéc lugng kich thudc géc cua bong t6i hoan toan Byp,pyqtheo kich thudt goc O eon
cua mat trang. Dién giai chi tiet cach thac lam trén anh dugc cho & mat sau cua phiéu tra 1oi.

(D2.5) Goc nhin cua mat troi tir trai dat vao ngay xay ra nguyét thuc 1a 65y, = 1915.0".
Trong hinh dudi day, S;R; va S;R; 1a céc tia di tir hai diém doi dién theo duorng kinh cua dia
mat troi. Hinh vé& dudi khong ding ti Ié. Tinh kich thusce goc cua Vung t5i mo (nira tdi)
Openumpra theo Oyon - Gid thiét ring nguoi quan sat nam o tam trai dat.

S1
Ry

"‘ HSun
Ry
Sa

Moon

(D2.6) Goi O 4epla kich thude goc cua trai dat nhin tir tim cta mit trang. Tinh kich thude
gOc cua mat trang 6,,,,Nhin tir tdm cia trai dat vao ngay xay ra nguyét thuc theo 0gg,¢h-

(D2.7) Udc luong béan kinh ciia mit tring Ry,p theo km tir cac két qua trén.
(D2.8)  Xac dinh khoang cach ngan Nhat e, zee VA Xa NNAL 7,,04c déN Mat tring.

(D2.9) Str dung s6 liéu cua ngay 10 thang 9 dé xac dinh khoang cach trai dat - mat troi
dSun-
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(D3)  Vu nd sao siéu méi loai 1A

Vu né sao siéu mai loai Ia duoc coi 1a dong vai tro cuc ky quan trong trong viéc do dac khoang
cach toi cac thién ha ¢ xa. Sy bung sang va t6i di sau d6 cua vu nd nay tuan theo mét duong
cuong do sang dac trung va duogc dung dé nhan dién nhirng vu bung nd sao siéu mai loai la.

Céac duong cudng d6 sang cua C4c vu nd sao siéu mai la co thé duoc lam khép voi ciing mot
duong cuong d6 sang mo hinh khi chung dwgc co gian mot cach phu hop. Dé thuc hién diéu
ndy, chding ta phai biéu dién duong cuong do sang trong hé qui chiéu cua thién ha chia vy nd
bang cach tinh dén su gidn do nguyén nhan vii tru hoc cua thoi gian quan sat ,At,,,,qua thira b
(1 + z). Khoang thoi gian trong hé quy chiéu dimg yén d6i véi thién ha chaa vy nd duge ki
higu 1a Atg,.

Puong cuong do sang trong hé qui chiéu ding yén caa mot sao siéu méi thay doi hai cap, so
vé6i dinh trong mét khoang thoi gian At,, sau dinh d6. Néu ta gidn khoang thoi gian bang mot
hé s0 s, tiic 1a At = sAt,, sao cho gia tri dugc gidn ciia At, 1a nhu nhau cho tat ca cac sao siéu
méi thi cac duong cudng d6 sang sé co cung mot dang. Ngoai ra, s lién hé mot cach tuyén tinh
toi cap sao tuyét dbi My, tai thoi diém dat cuc dai vé do sang cua sao siéu méi. Nghia 1a ta ¢6
thé viét:

s =a+ bMpeax
Trong d6 a va b 1a cac hang sd. Khi biét thira s6 gian, ta ¢6 thé xac dinh dugc cip sao tuyét do
cua sao sieu mai ¢ khoang cach chua blet tir phuong trinh tuyen tinh trén.
Bang dudi ddy chira s6 liéu cua ba vu nd sao siéu mai gom tham s6 moduli khoang cach cho
hai sao dau tién, van toc dich chuyén ra xa, cz, ctia chling va cap sao biéu kién m,, ¢ cac thoi
diém khac nhau. Khoang thoi gian At,,s = t — tyeqCho thdy s6 ngay tir thoi diém ma sao siéu
méi dat dén cuc dai vé d6 sang. Cap sao quan sat da duoc hiéu chinh suy hao do khi quyén va
moi trudng gitra Cac sao.

Name SN2006TD SN20061S SN2005LZ
p (mag) 34.27 35.64

cz (kms™ 4515 9426 12060

Atops (day) Mobs (mag) Mobs (mag) Mobs (mag)
-15.00 19.41 18.35 20.18
-10.00 17.48 17.26 18.79
-5.00 16.12 16.42 17.85
0.00 15.74 16.17 17.58
5.00 16.06 16.41 17.72
10.00 16.72 16.82 18.24
15.00 17.53 17.37 18.98
20.00 18.08 17.91 19.62
25.00 18.43 18.39 20.16
30.00 18.64 18.73 20.48

(D3.1) Tinh gid tri At,q, cho ca ba sao siéu méi va dién két qua vao cac 6 trong trong

bang dit ligu ¢ trang sau cua t& phiéu tra 16i. Trén to gidy ké 6, vé cac diém va ndi thanh ba
duong cuong do séng cong tron (khong dugc noi thang) trong hé qui chiéu dung yén (danh
dau hinh vé caa ban 12 D3.1).

(D3.2) L4y gi4 tri cua thira s gidn s, ddi vai sao siéu mai SN20061S 1a 1.0. Tinh cac thira
s6 giéin s; va s; cho hai sao siéu mgi SN2006TDva SN2005LZbang cach tinh At,cho ching.
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(D3.3) Compute the scaled time differences, 4t,, for all three supernovae. Write the values
for At in the same data tables on the Summary Answersheet. On another graph paper, plot all
3 light curves to verify that they now have an identical profile (mark your graph as “D3.3”).
Tinh toan khoang thoi gian dugc gidn At cho ca ba sao siéu moi. Viét cac gia tri cia At,vao
cling cac bang so liéu trong to phiéu tra 10i. Trén mot to gidy ké 6 khac, vé cac diém va ndi
thanh ba duong cuong do sang cong tron (khoéng ndi thang) dé kiém tra lai rang ching c6
cuing dang (d¢anh d4u hinh vé cua ban 1a D3.3).

(D3.4) Tinh cip sao tuyét doi tai cuc dai V& do sang, Mpeqy., d0i véi SN2006TDva
Mpear, 2 6i v6i SN2006IS. Str dung cac gid tri nay dé tinh tham s a va b.

(D3.5) Tinh cap sao tuyét ddi tai cuc dai v& do sang, Mpeqr 3 va modulus khoang cach
U3 cho sao siéu méi SN2005LZ.

(D3.6) St dung modulus khoing céch us dé xéc dinh gid tri cua hang sé Hubble H,. Dong
thoi xac dinh tudi cua vii tru Ty.



