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Mot sao lun nau duong nhu dao dong theo
chu ky 171 ngay. Mot thé gidi an cé thé dang
kéo nd, nhung dir liéu van cho phép hai kha
nang

Hai mwoiba pho chdt lwong cao cho thay mot dich chuyén tuan hoan manh trong chuyén
dong ctia CD-35 2722 B. M6 hinh duwogc wu tién la mét thién thé dong hanh léch tam vadi
khoi lwong toi thiéu gan Sao Moc, nhwng mo hinh hai vat thé co thé bat chudce cung tin
hiéu, bién thién chdm ctia sao lin ndu vé nguyén tdc van cé thé xdy ra va tir “ngoai mdt
trang” chuwa cé ranh gidi thong nhdt ¢ day.
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Mot sao lun nau duong nhuw dao dong theo chu
ky 171 ngay. Mot thé gigi an cé thé dang kéo nd,
nhung dit liéu van cho phép hai kha ning

Cac nha thién van cé thé nhin thay CD-35 2722 B nhw mot diém sang riéng biét, tach khéi ngoi
sao ma no6 quay quanh. Day la mot sao lun nau, thudc khoang khoi lwgng nam gitra cac hanh
tinh khong 16 va sao: vai khoi lwgng xap xi 37 lan Sao Moc, né nang hon mot hanh tinh khong
16 dién hinh nhung khong phai la mot ngoi sao dét hydro thong thwong. Ho khong thé nhin
thay vat thé nhé hon cé thé dang quay quanh chinh sao lin nau nay. Néu duwoc xac nhan, vat
thé & quy dao trong cung do sé tao nén hé phan cap dau tién dugc quan sat, trong dé mot vé
tinh quay quanh mat vat thé dudi sao 16n hon, con vat thé dwdi sao nay lai quay quanh mat
ngoi sao.

Thay vao d6, diéu ho thay la mdt nhip lap lai. Vao mot s6 dém, anh sang ctia sao luin nau bi dich
di mot chut khi né chuyén dong vé phia Trai Pat. Vao nhitng dém khac, &nh sang dich theo
hudng ngugc lai khi sao Iuin ndu chuyén dong ra xa. Mau nay lap lai khodng mo6i 171 ngay.

Chuyén dong qua lai nhu vay la diéu mdt thién thé déng hanh khong nhin thay cé thé gay ra:
khi hai vat thé quay quanh khoi tdim chung, vat thé nhé hon di quanh vat thé 16n hon, nhung
vat thé 16n hon cling vach ra mét vong qu§ dao nhé hon nhiéu. Néu nhip nay c6 nguén goc
quy dao, mdt bai bdo madi trén Nature xem mot vat thé cé khoi lwgng hanh tinh 1a 101 gidi thich
duoc wu tién cho vong dao dong do dugc quanh CD-35 2722 B.

b6 la mot kha nang dang chu y, nhung khong phai la &nh chup ciia mét mat trang. Hai muoi
ba dém quan sat chat lwgng cao cho thay mot tin hiéu tudn hoan manh. D€ bién tin hiéu do
thanh mot thé giGi cu thé can c¢6 mo hinh, va dit liéu hién tai van cho phép nhiéu hon mot ciu
truc hé. Ching cling chua loai trir hoan toan nhitng bién déi cham trong chinh sao lun néu.
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One wobble, two nearly identical fits

23 radial-velocity measurements of the brown dwarf CD-35 B
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Points and error bars are observations. Curves are model fits, not directly observed companions.

Céc diém den va thanh sai s6 1a 23 phép do van téc xuyén tdm theo dém. Budng lién va dudng dut 1a cac md
hinh mét vé tinh va hai vé tinh phu hgp nhat. Viéc hai dudng gan nhu chéng I&n nhau cho thay vi sao dif liéu c6
thé phat hién moét dao ddng tudn hoan nhung chua xac dinh dugc cau tric cla hé; khéng dusng nao la anh truc
tiép clia mot thién thé déng hanh.

Original chart — The Clean Paper; data from Hoy et al., Nature (2026), Figure 1 source workbook CC BY 4.0

Mot hé nam trong mot hé khéac

CD-35 2722 B la mot sao lun nau: mot vat thé nam gitta cic nhém quen thudc. N6 nidng hon
mot hanh tinh khéng 16 dién hinh nhuwng khong dd khoi lugng dé phat sang nhw mot ngdi sao
dot hydro binh thuwong. Bai bdo st dung khoi lwgng wée tinh khodng 37 1an Sao Mdc.

Sao lun nau nay dugc phat hién bang chup &nh tryc tiép, nghia la kinh thién van phan giai
dugc anh sang cia né tach khéi anh sang ctia sao chi. Trén bau troi, né nam cach ngbi sao
khodng 2,8 gidy cung. Quf dao rong néi hai vat thé chwa duwoc biét rd, nhung cac wéce tinh hién
tai goi y mot quy dao rat kéo dai véi chu ky khoang 5.000 nam.
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Néu tin hiéu tudn hoan cé ngudn géc quy dao, cau tric suy ra sé dat ®ng vién ¢ sdu hon mot
tang: mot ngdi sao dugc sao lun nau quay quanh, va mét thién thé dong hanh c6 khéi lwgng
hanh tinh lai quay quanh sao lun nau doé.

A possible system inside a system

If the signal is orbital, the candidate would occupy the innermost level.

4 ) 4 ) P ——
SEEN DIRECTLY | NOT IMAGED )
poorly constraine if orbital
~5,000-year orbit ~171-day path O
HOST STAR CD-35B CANDIDATE
bout 0.4S brown dwarf minimum mass
about D4 sun masses ~37 Jupiter masses ~0.92 Jupiter masses
. J - J . J

THE INNER HIERARCHY IS INFERRED, NOT DIRECTLY OBSERVED

* not to scale - candidate existence, true mass and the label “exomoon” remain unsettled
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Original diagram - The Clean Paper - CC BY 4.0

Néu tin hiéu cé nguén géc quy dao, Ung vién sé nam & tang trong cling cta hé phan cap kha di nay. Chi sao lun
nau da dudc quan sat truc tiép. Quy dao ngoai quanh ngdi sao con dugc xac dinh rat kém, trong khi quy dao
trong xap xi 171 ngay dugc suy ra ti dao déng do dudc cua sao Iun nau. Kich thudc va khoang cach khéng theo
ty 1é.

The Clean Paper CC BY 4.0

Hé phan cdp kha di nay thi dé vé. Nhung thyc tai vat 1y va tit ngit dé€ goi né van chua dugc
thong nhat. Mot vat thé cé khai lwgng hanh tinh quay quanh sao lin nau nén dwgc goi la mat
trang, hanh tinh hay don gidn la vé tinh? Cac nha thién van chua cé mdt quy tac dwgc chap
nhan rong rai dé gidi quyét cau héi dé. Vi vay, bai bao dung thuat ngit rong hon la ngoai vé
tinh (exosatellite).

Tw 23 dém quan sat dén mot dao dong

Nhém nghién cttu quan sat CD-35 2722 B (xem muc ctia né trong NASA Eyes on Exoplanets)
bang CRIRES+, mot may quang pho dd phan giai cao trén Kinh thién van Rat Lon ctia Dai thién
van Nam chau Au. T thang 10 ndm 2023 dén thang 2 ndm 2026, ho thu dwgc 26 phién quan
sat. Mot phién c6 tin hiéu qud yéu, con hai phién dugc thuc hién trong thoi tiét xau bi loai bo
roi quan sat lai, dé lai 23 dém chét lwo'ng cao.


https://eyes.nasa.gov/apps/exo/#/planet/CD-35_2722_b
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Méy quang pho tach danh sdng thanh mot mau vach chi tiét. Khi ngudn sang chuyén dong vé
phia hodc ra xa Trai Bat, cc vach dé dich chuyén mot lwgng rat nho. Cac phép dolap lai chuyén
dong doc theo duong ngam nay dwgc goi la van téc xuyén tam. Chung khong cho thay tryc
tiép vat thé an. Ching cho thay vat thé dang dugc quan sat cd thé chuyén dong thé nao dudi
tac dong kéo cia mot thién thé khong nhin thay.

Chu ky manh nhat trong cac phép do nam gan 170 ngay. N6 vugt qua ngwdé'ng xac suat bao
dong gia 0,1% cda nghién cttu. Ngudng nay hoéi rang, theo cac gia dinh ctia phép kiém dinh,
nhiéu sé tao ra mot dinh trén biéu d6 chu ky manh it nhit nhu vy thudng xuyén dén mic
nao. N6 khong c6 nghia la c6 99,9% xac sudt mot vé tinh ton tai, va ban than no cling khong
cho biét c6 mot hay hai thién thé dong hanh.

M®t tin hiéu van téc xuyén tam coé thé xac lap diéu gi?

Van toc xuyén tdm bién cac dich chuyén lap lai cla vach quang pho thanh phép do
chuyén dong veé phia va ra xa ngudi quan sat. Mot mau lap lai c6 thé dugc khdp véi cac
phuong trinh quy dao, cho phép nha nghién ctu suy ra chu ky, bién do dao dong do
dugc va khoi lwgng t6i thiéu cda thién thé dong hanh.

Nhung phuong phap nay khong chup anh tryc tiép thién thé dong hanh. Khi quyén cta
mot sao hay vat thé dudi sao ciing cé thé lam dich chuyén cac vach quang phg, lich quan
sat c6 thé tao ra cac nhip gia, va nhitng cdu hinh qu§ dao khac nhau c6 thé bt chudc
nhau. Tin hiéu, 10i giai thich vat 1y cia né va tén goi danh cho vat thé duwoc suy ra la ba
cau hoi riéng biét.

Trudc khi di dén 101 gidi quy dao, can chu y dén cach 14y mau. Bon phép do van tdc xuyén tam
dic biét thip cé trong lwgng dang ké trong mau tin hiéu. Ching xudt hién thanh hai cap, trong
céc diéu kién dugc bao cdo la tot, va khong diém don 1é nao tao ra tin hiéu khi cac tac gia lap
lai phén tich sau khi Ian lugt bé tirng diém. Du vay, chi mot phan cac pha quy dao kha di da
dugc 1dy mau. Hai muoi ba dém trai trén hon hai nam khéng twong duwong véi quan sat lién
tuc.

Cac tac gia cling kiém tra mot nhiéu gia cé chu ky nita nam. Mot hiéu chinh khong hoan hao
cho chuyén dong thay doi ctia Trai Pat hodc cho bién dang thiét bi cé thé tao ra tin hiéu gia
theo ndm ma cach 1dy miu lam no xuét hién ¢ nira nim Trai Dit, tic 182,5 ngay. Chu ky dugc
uwu tién cda ho la 171,11 ngay, véi do bat dinh +0,53/-0,36 ngay; cac tac gid bao cdo rang gia
tri nay cach 182,5 ngay khoang 20 d¢ 1éch chun. Ho cling khong thiy twong quan vdi chuyén
dong thay doi ctia Trai bat, diéu kién seeing, hoi nwdc khi quyén hay cac dic tinh thiét bi ma
ho kiém tra. Pay la nhitng phép kiém soat quan trong. Chung khién 101 giai thich quy dao dd
thuyét phuc dé dem ra mé hinh héa, nhung tu ching khong xac dinh dugc vat thé.
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Loi gidi quy dao don gian nhat: mot thién thé
dong hanh

Trong mo hinh dugc wu tién, mdt vat thé di theo qu§ dao 1éch tam, tirc hoi kéo dai, quanh sao
lun ndu moi 171,11 ngay. Quy dao khdp c6 do 1éch tim khoang 0,27 va ban truc 16n khoang
0,200 don vi thién van — xap xi mot phan ndm khodng cach trung binh Trai bat-Mat Troji.

Dao dong do dugc c6 bién do khoang 318 mét moi gidy. Tt chuyén dong nay, moé hinh cho
khéi lwgng t6i thiéu ctia thién thé dong hanh khoang 0,92 1an kKhoi lwgng Sao Mdoc.

T t6i thiéu rat quan trong. Van téc xuyén tdm chi do thanh phan chuyén dong quy dao huéng
vé phia hodc ra xa chung ta. Néu quy dao dugc nhin gan nhu tir canh, phan 16n chuyén dong
xuat hién doc theo duwong ngam nay. Néu quy dao dugc nhin gan trwc dién hon, phan 16n
chuyén doéng sé& dién ra ngang qua bau troi, va cdn mdt thién thé déong hanh nang hon dé tao
ra cung dao dong do dugc.

Cac nha thién van viét két qua nay la m sin(i): khoi lugng nhan véi sin ciia dd nghiéng quy
dao, hay géc quan sat, von chua biét. Dt liéu rang budc tich d6 cht khong tryc tiép rang budc
khoi lwgng that. Vi vay, khoang 0,92 khoi lwgng Sao Moc 1la mot can dudi, khong phai phép do
chinh x4c khoi lwgng cta vat thé.

Vi sao géc quan sat che giau khéi lugng?

Hay twdng twong nhin mot duong chay tron tir bén canh. Nguoi chay lién tuc tién vé
phia roi ra xa ban, nén thanh phan chuyén dong d6 dé do. Bay gio' hay nhin xuéng cung
duwong chay tir phia trén. Nguoi chay chu yéu di chuyén ngang qua tdm nhin va hau nhw
khong tién vé phia hay ra xa ban.

Van toc xuyén tam chi thay thanh phan thi nhat. Hé s6 toan hoc sin(i) mo ta phan
chuyén dong quy dao hudng doc theo dwong ngam ctia ching ta. Cho dén khi biét do
nghiéng i, khéi lwgng suy ra van chi 1a gia tri toi thiéu.

Sau dé, cac tac gid héi liéu qu§ dao nay c6 thé ton tai lau dai thay vi nhanh chéng ty pha hdy
hay khong. Cac phép thit s6 cia ho cho thdy mo6 hinh mot thién thé dong hanh nhin chung 6n
dinh. Piéu d6 khién day 1a mot dién gidi vat 1y kha di cta tin hiéu. N6 khong tao thanh mot
phat hién doc 1ap thi hai.

Loi giai kho x: hai thién thé déng hanh cé thé
bat chudc mot

Mot tin hiéu van toc xuyén tam léch tdm cé mot sy mo ho da biét. Trong mot s6 diéu kién, hai
vat thé trén quy dao gan tron, vai mot vat thé c6 chu ky xap xi gdp doi vat thé kia, co theé tao
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ra mau két hgp giong nhu mot vat thé duy nhat trén quy dao kéo dai.

Sy mo ho nay xuat hién & day. M6 hinh hai thién thé déng hanh c6 thé khép véi cac phép do
hién tai bang mot tin hiéu ngoai gan 171 ngay va mat tin hiéu trong cé chu ky ngan hon. Do
thoi diém quan sat khong 1dy mau déng déu moi pha, tin hiéu ngin hon cé mdt s6 nghiém
alias. Vi 23 dém dugc chon dé lai nhitng khoang trong dai, cdc chu ky thi khac nhau cé thé
chira s6 vong quy dao chwa quan sat khac nhau gitra cac 1an tham ma van khép véi cung di
liéu. Vi thé, cac chu ky ing vién gan 14, 70, 88 va 115 ngay la nhitng cach khdp thay thé cho
mot tin hiéu ngédn duwgc 14y mau kém, chit khong phai bén nhip doc 1ap da dugce phat hién.

Cac tac gia loai bé khodng 13-17 ngay vi né dugc rang budc qua kém. Trong vung dd, phép
khép khong tach ra duge mot chu ky thuyét phuc duy nhat: nhiéu nghiém nam sat nhau dwéi
khoang 20 ngay c6 thé tai tao cac phép do thwa, khién ca cta s6 nhiéu kha nang la mat artefact
cda viéc 1dy mau. Trong nhitng cta s6 con lai, nghiém xap xi 88 ngay khdp tét hon cac phuong
an khodng 70 va 115 ngay, nhung chua du dé bai bao tuyén bé da biét mot chu ky thit hai.
Trong phép khép tot nhat duwgce trinh bay trong bang, khoi lwgng tdi thiéu ctia vat thé ngoai la
khoang 0,87 khoi lwgng Sao Moc va ctia vat thé trong khodng 0,22 khéi lugng Sao Mdc. Nhitng
con s6 d6 mo td& mdt mo6 hinh it dwgc wu tién hon; ching khéng phai la phép do ctia hai thé
gi6i da duoc xac lap.

One measured rhythm, more than one orbital model

The dynamics favour one object; they do not add another observation.

IF THE SIGNAL IS ORBITAL

MEASURED 2 )
23 nightly radial velocities ONE COMPANION TWO COMPANIONS
SCHEMATIC - NOT A DATA CURV‘

[ ] eccentric ~171-day orbit near-circular orbits
P e ¢ minimum mass ~0.92 Jupiters close to a 2:1 period ratio

®.
L STABILITY FILTER STABILITY FILTER
generally stable in tests usuallly unlst:.ble; nan:ow

strong ~171-day periodicity counterrotating survivors
four low points are influential

PREFERRED IS NOT CONFIRMED

* tested controls do not show an annual or activity artefact; slow brown-dwarf variability remains possible in
principle
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Néu tin hiéu xap xi 171 ngay c¢6 ngudn géc quy dao, cung mdt mau van téc xuyén tdm téng quat cé thé dugc
biéu dién bang mét thién thé déng hanh trén quy dao léch tdm hoic hai thién thé déng hanh trén quy dao gan
tron vai ty 1& chu ky gan hai trén moét. Cac phép thit 6n dinh uu tién cach dién giai mét vat thé, nhung ching
khéng bién mé hinh thanh hinh anh truc tiép va cing khéng loai trit moi dang bién thién cham cua sao lun nau.

The Clean Paper CC BY 4.0
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Céc tinh todn do on dinh lam rd hon sy so sanh. Phan 16n cdu hinh hai thién thé dugc thw
nghiém da tong mot vat thé ra khoi hé trong vai tram nam mo phdéng. Nhitng cdu hinh song
s6t ndm trong mot vung hep va khac thuong, noi cac quy dao gan cung mot mat phang nhung
chuyén dong theo hai huéng ngugc nhau. Ngoi sao cht con tao thém céc vung bat on.

bay laly do dé wu tién mot thién thé 1éch tdm hon cac hé hai thién thé da dugc thi. Nhung do
khéng phai biang chirng rang ty nhién da chon mé hinh don gidn hon. Phéan tich 6n dinh chi
loc cac dién giai kha di sau khi van t6c xuyén tdm da dugc do; n6 khong thém mot diém quan
sat madi vao duong cong.

Lam sao mdt quy dao Iéch tam c6 thé trong gidng hai quy dao tron?

Mot qui dao tron hoan hao tao ra mot séng van téc xuyén tam lap lai don gidn. Quf dao
léch tdm lam méo song d6. Hai qu§ dao tron cé chu ky gan ty 1& hai trén mot cé thé két
hop sao cho mét tin hiéu tao nhip chinh con tin hiéu kia tao ra mét bién dang tuwong tu.
bay la mot suy bién quy dao: cac hé vat ly khac nhau tao ra nhitng phép do tuong ty.
Quan sat thém vao nhitng thoi diém ma cidc mo hinh dy dodn van toc khac nhau cé thé
pha v& sy hoa nhau nay. Phép kiém tra dong lyc hoc gidp bang cach héi moi hé dé xuat
c6 thé ton tai hay khéng, nhung khong thé thay thé cac quan sat do.

Nhip nay c6 thé dén tir chinh sao lun nau khong?

Sao lun nau khéng phai mot khoi th im 1ang. Khi quyén ctia né quay, hinh thanh may va co
thé c6 hoat dong tir treong. Nhitng miu bé mét thay déi cé thé 1am bién dang cac vach quang
pho va gid dang thanh chuyén dong.

Chu ky tu quay t6i da wdc tinh ctia CD-35 2722 B la khoang 0,65 ngay, ngan hon rat nhiéu so
v6i 171 ngay. Nhdm nghién cttu khéng tim thay tin hiéu quay ngan manh, cling khong tim thay
tin hiéu giong may hay granulation da thuyét phuc, trong cdc mé hinh hoat dong ma ho tht.
Ho ciing kiém tra 14y miu theo nadm va cac dai lwgng thiét bi ma khéng thay dai lugng nao
khép voinhip 171 ngay.

Nhirng ki€ém tra nay thu hep cac phuwong an thay thé, nhung bai bdo khong tuyén bé rang moi
bién thién noi tai da bi loai trir. Hoat dong tir trudng dai han hodc tuan hoan khi quyén trong
sao lun nau vé nguyén tac van chua thé bi bac bo. Khd ning con lai nay phai dugc dit canh
cac mo hinh quy dao, chit khong dugc gidu sau chung.
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Four levels of evidence, not one confirmation
Each level answers a different question.
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Bang chiing tdng qua cac tang riéng biét: 23 van téc xuyén tam theo dém vdéi do phi pha han ché, mét chu ky
manh xap xi 171 ngay, mé hinh mét thién thé déng hanh dudc uu tién néu tin hiéu cé ngudn géc quy dao, va cudi
cung 1a nhan “ngoai mét trang” con chua thdng nhat. Thang nay tach phép do, mau théng k&, dién giai vat ly va
phan loai; né khéng phai moét mai tén xac nhan.

The Clean Paper CC BY 4.0

N6 c6 phai la mot ngoai mat trang khong?

Trong Hé Mat Troi, mot mat trang quay quanh hanh tinh. CD-35 2722 B 1a mdt sao lun néu, va
khoi lwgng that cda thién thé dong hanh suy ra van chua biét. Nhitng tén goi quen thudc bt
dau tré nén cang khi mat vat thé nam gan ranh giéi hanh tinh-sao lun nau, con vat thé khac
nam gan ranh gi¢i mat trang-hanh tinh.

Bai bdo khong tuyén bo day la ngoai mat trang dugc xac nhan dau tién. N6 néi rang chwa co
ngoai mat trang nao dwgc phat hién mot cach dang tin cay, trinh bay bang chitng cho mat
ngoai vé tinh c6 khoi lwgng hanh tinh va goi hé nay la mdt buéc hudng téi mot phat hién
khong gay tranh cdi. Phan thdo luan vé tinh mdi c6 thé co6 cling bat dau bang diéu kién: néu
tin hiéu dugc chirng minh la that.

Su than trong d6 khong lam két qua trd nén rong. Po van téc xuyén tam tryc ti€p tir mot sao
lun ndu mo dong hanh 1a viéc khd. Néu cac quan sat tiép theo van gitt dugc tin hiéu, hé nay
sé& cho thiy cac phuwong phap tim hanh tinh c6 thé viron xuéng thém mét ting nita trong cau
truc phan cap thién thé.
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Mot mua quan sat nita cé thé lam nhiéu hon viéc chi thém diém dit liéu. Cic mo6 hinh mot va
hai thién thé dong hanh dy doan van téc khac nhau tai nhitng thoi diém cu thé trong twong
lai. Cac phép do 1ap day nhitng pha qu§ dao con thi€u cé thé kiém tra xem nhip 171 ngay c6
ton tai khong, gidm anh hudng cia bon diém thap va khién cac dudng cong canh tranh tach
nhau rd hon.

Hién tai, hinh &nh trung thyc nhat khong phai mot mat trang mdi treo canh sao lun nau. b6
la m6t quang phd, duwgc lap lai d@m nay qua dém khac, mang mdt dich chuyén tuan hoan nha.
C6 thé c6 mot thé gidi an trong nhip dé. Thanh twu 1a hoc dugc cé thé suy ra bao nhiéu tir né
ma khong gia vo rang qua trinh suy luan da hoan tat.

Tém tat gon

Cac nha thién van do van tdc xuyén tdm cta sao lun nau CD-35 2722 B, da dwgc chup anh tryc
tiép, trong 23 dém chat lugng cao tir thang 10 nam 2023 dén thang 2 nam 2026. Cac vach quang
pho ctia né cho thay mot dich chuyén tuan hoan manh gan 171 ngay. M6 hinh quy dao duoc
wu tién chiva mot thién thé dong hanh léch tam véi khoi lwgng t6i thiéu gan 0,92 khoi lwgng
Sao Mdc, nhung khéi lwgng that chwa biét vi dé nghiéng quy dao chua biét. Hai thién thé dong
hanh trén quy dao gan tron co6 thé bat chudc cung tin hiéu tong quat, méac du phan 16n ciu
hinh hai vat thé dugc thit 1a khong 6n dinh vé dong lwc hoc. Bon phién cé van toc thap anh
hudng dang ké va do phi pha quy dao van han ché: quan st chi Idy mau mot s6 phan cta chu
ky 171 ngay kha di thay vi theo doi lién tuc qua moi pha. Cac phép kiém tra khong xac dinh
dugc tw quay, 1dy mau theo nam, thoi tiét hay cac dic tinh thiét bi dwgc khao sat 1a nguon tin
hiéu, nhung vé nguyén tac van chua thé loai trir bién thién dai han cta sao lun niu. Vat thé
khéng nhin thay chwa duwgc chup dnh tryc tiép, moé hinh mot vat thé dugce wu tién chit chua
dugc xac nhan, va chwa c6 quy tac thong nhat néi rang mot vat thé cé khéi lwong hanh tinh
quay quanh sao lun ndu la mot ngoai mat trang.

Panh gia thang thin

Piéu da dwoc quan sat: Hai muoi ba phép do van téc xuyén tdm theo dém cia CD-35 2722
B chita mdt chu ky manh xap xi 171 ngay. Badn than sao lun nau da dugc chyup dnh tryc tiép;
thién thé dong hanh dé xuat thi chua.

Piéu cic tac gia wu tién: Néu tin hiéu c6 ngudn goc qu§ dao, mot thién thé dong hanh 1éch
tdm vdi khoi lwgng toi thiéu gan khéi lwgng Sao Mdc 1a cach dién gidi don gidn nhit va hop ly
vé dong luc hoc d6i véi dir liéu hién tai.

Piéu van con b6 ngo: Hai thién thé dong hanh c6 thé khép van tdc xuyén tadm, du cac hé dugc
th thwong khong on dinh; vé nguyén tac chwa loai trir bién thién dai han cta sao lun nau; va
goc quan sat chwa biét khién khoi lwgng that ca thién thé dong hanh chwa xac dinh.
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DPiéu bai bao chwa xac 1ap: Ngoai mat trang duwgc xac nhan dau tién, mot vé tinh duwgc nhin
thay truc tiép, chinh xac mat vat thé dang quay quanh, khoi lvgng that bang 0,92 khéi lwgng
Sao Mdc, hay xac sudt 99,9% rang mo hinh vat ly dugc wu tién la dang.

Diéu s€ lam tang do tin cdy: Cac phép do van toc xuyén tam ti€p tuc bao pht nhiéu pha quy
dao hon, kiém tra xem tin hiéu 171 ngay c6 bén khong va 1dy mau vao nhitng thoi diém ma
mo hinh mot va hai thién thé dong hanh dwa ra dy doan khac nhau.
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