- %e [
CLEAN PAPER

/_Q:ﬂ-\

WHAT THE PAPER SAYS - WHAT IT DOESN'T - WHY IT MATTERS

Loai duwong dau tién tim thay gitra cac vi sao
la héa hoc, khong phai sy song

Cdc nha thién van bdo cdo phdt hién dau tién ctia mét phan tix duong thdt trong moi
trwong lién sao: erythrulose, ketose bon carbon cé tinh déi quang, thdy trong pho vé
tuyén ctia ddm may G+0.693—0.027 gan Trung tam Thién ha. Phdt hién manh vé ky thudt
— nhiéu vach pho, khép dd phong phti va mét con dwong hinh thanh hop ly trén bang
hat bui tir cdc phan tit nhé hon. N6 quan trong vi dwa mét lop hoa hoc tién sinh hoc khéi
Trdi bdt va vao khong gian. Nhung né khong phdi ribose, RNA, su song hay bang chiing
Trdi Pdt so khai duoc “gieo” duii dwong dé khéi dong sinh hoc.
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Mot phan t& duong trong pho vo tuyén

C6 mot phién ban cau chuyén gan nhu tu viét: cdc nha khoa hoc tim thdy duong trong khong
gian, vy thanh phan cia su séng 6 khap noi. Nghe hip din, va qua nhanh.

Két qua that sach hon va thu vi hon. Trong mét bai bdo méi trén Nature Astronomy, Izaskun
Jimenez-Serra, Juan Garcia de la Concepcion, Herma Cuppen va cOng sy bdo cao phat hién
erythrulose trong moéi truwong lién sao. Erythrulose 1a mét ketose bon carbon: mot loai duong
that, c6 tinh d6i quang, lién quan vé hda hoc tdi cac con duong tién sinh hoc va dd nhé dé tim
bang phé quay.

Tin hiéu dén tr G+0.693—0.027, mot ddm may phan t& gan Trung tdm Thién ha, cich khoang
8,2 kiloparsec. Nhom dung cac khao sat vo tuyén rong va rat nhay tir kinh Yebes 40 m va IRAM
30 m, bao pht hon 91 GHz qua cac cta s6 khi quyén 7 mm, 3 mm va 2 mm. Ho khdp mat tap
vach vo tuyén quan sat voi dit liéu phé quay phong thi nghiém ctia erythrulose, khép phat xa,
roi héi héa hoc bang lién sao cé thé tao dd phan ti nay hay khong.

G+0.693—-0.027 la gi?

G+0.693—-0.027 khong phdi chinh Trung tdm Thién ha va ciing khéng phai 16 den
Sagittarius A* Pay la mdot ddm may phan t& trong Central Molecular Zone, mdi truong
nhiéu khi va hon loan quanh trung tdm Dai Ngan Ha, cach Trai Dit khoang 27.000 nim
anh sang. Tén clia no la toa do: G chi hé toa dd Thién ha, con +0.693 va —0.027 la kinh
do va vi d6. bPaAm may nam trong moi truong Sagittarius B2 va giau hda hoc, nhung cac
nha thién van chu yéu nghién cttu n6 bang cac vach pho vo tuyén va millimet tir phan
t& quay, ch khong phai &nh dnh sdng nhin thay thong thuong.

Anh MIRI cia Webb vé Sagittarius B2, mét phiic hgp dam may phan ti khéng 16 gan Trung tdm Thién ha. Anh
cung cép boi canh cho mai trudng bui va giau phan ti quanh G+0.693—0.027; day khéng phai anh truc tiép cla
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phat hién erythrulose va khéng phai badng chiing cho hat dudng hay sinh hoc.

Image: NASA, ESA, CSA, STScl, Adam Ginsburg (University of Florida), Nazar Budaiev (University of Florida), Taehwa Yoo (University of
Florida); Image Processing: Alyssa Pagan (STScl) fair-use

A radio fingerprint, not life

The evidence chain runs through spectra, fits and chemistry - not through biology.

lab rotational Yebes / IRAM abundance fit ice-grain
data - lines - - chemistry

Boundary: a sugar molecule, not life; not ribose, RNA, DNA or biology.

TU dau van tay vo tuyén dén thé phan ti erythrulose rdi mét ranh gidi: day 1& mét phan ti dusng, khéng phai su
séng. Chubi bang chiing nhan dién phan ti; né khéng phat hién sinh hoc.

Original diagram — The Clean Paper CC BY 4.0



THE CLEAN PAPER hoa hoc thién van

Small C2 pieces can build a C4 sugar

The model route is chemistry on icy dust grains, while the C3 sugars stay below detection.

\
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C3 sugars: below detection limits

Boundary: chemistry can grow complexity before planets form; it does not show life.

Hai khéi xay dung hai carbon phong phu — glycolaldehyde va ethylene glycol — két hgp trén hat bang dé tao
erythrulose bon carbon, trong khi cac loai dudng ba carbon van dudi ngudng phat hién. Héa hoc co thé ting do
phuc tap trudc khi hanh tinh hinh thanh.

Original diagram — The Clean Paper CC BY 4.0

D6 1a tuyén bo quan trong: mdt phan t& dwong that cé thé hinh thanh va song sét trong moi
truong lién sao lanh dd 1au dé duoc phat hién tr Trai Dat. Tuyén b6 khong phdi cac nha thién
van tim thay sy s6ng, RNA hay mot thia duong troéi gitta cac vi sao.

Cac tac gia da lam gi

 Dung pho v6 tuyén bang rong ctia ddm may phan t& G+0.693—-0.027 gan Trung tdm Thién
ha tir kinh Yebes 40 m va IRAM 30 m.

+ Tim erythrulose bang pho quay phong thi nghiém mdi, néu thiéu né cac vach thién van
khong thé duwgc nhan dién dang tin cay.

+ M6 hinh ph6 bang MADCUBA-SLIM duéi can bang nhiét dong cuc bd, dong thoi tinh dén
hon 180 loai phan t& da dugc nhan dién trong cung ddm may giau vach.

« Tap trung khép vao cac dac trung erythrulose sang nhat va it bi pha tréon nhat.

+ So sanh erythrulose vGi cdc phan ti lién quan: glycolaldehyde, ethylene glycol, glyceralde-
hyde, dihydroxyacetone va glycerol.

+ Xay mo hinh héa hoc lugng ti va Monte Carlo dong hoc vé cach erythrulose cé thé hinh
thanh trén cac hat bui lién sao pht bang.
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Ho tim thay gi

Phat hién nhiéu vach. Bai bdo nhan dién 12 nhém vach erythrulose, twong tng 17 chuyén
muc riéng 18. Sdu nhom, twong ing chin chuyén mitc, dwgc phan loai 1a phan 16n khong bi
pha tron, véi nhiém con lai khong qué 25%.

Mot phan t& lanh va mo. Khép LTE cho nhiét do kich thich 11.3 4 1.8 K va mat do cot
(8.7 £ 0.8) x 10 cm~2, dung van téc trung tim 69 km/s va do rong vach 22 km/s.

Do phong phi nhé nhwng do dwgc. Do phong phu erythrulose suy rala (6.440.6) x 10~1°
so vOi H,.

Cac loai dwong ngan hon vang mat. Hai duong ba carbon twong ty, glyceraldehyde va
dihydroxyacetone, khong dugc phat hién; gidi han trén lan lwgtla <4 x 10~ va <7 x 1071
Vi vay erythrulose cé vé phong phu hon it nhat 8-17 1an so v6i cdc duong C3 nay trong
nguon.

Lap ludn vé trung vach ngau nhién dwo'c néi rd. Vi sdu dac trung it pha tron nhét, cc
tac gid wdc tinh xac sudt cac vach thing hang ngau nhién 1a 0,2%. Ngay ca néu chi dung ba
hodc bon vach khong pha trén, ho bdo mic tin cay 95,2% va 98,3%.

Hoéa hoc c6 mot con dwong ho'p ly. M6 hinh tao erythrulose trén bang nwdc vo dinh hinh
tr hai loai C2 nhé hon von phong phu trong ddm may: glycolaldehyde va ethylene glycol.
Cac mo6 phéng gan nhat khdp methanol, glycolaldehyde, ethylene glycol va erythrulose
trong pham vi hé s6 nam, du tao quéa nhiéu cac duwong C3 khong dugc phat hién theo hé so
khoang 25-70.

Vi sao day khong chila “duwong trong khong gian”

C4c tiéu dé thién van trudc day doi khi goi glycolaldehyde la “dwong don gidn nhat”. N6 lién
quan hoa hoc dén dudong va quan trong véi héa hoc tién sinh hoc, nhung bai bao can than
phan biét: glycolaldehyde la mot hydroxyaldehyde, khong phdi saccharide that. Erythrulose
khéc. N6 1a monosaccharide, mot ketose, va cac tac gia mo ta day la loai duong dau tién duoc
bdao cdo trong moi trwong lién sao.

biéu d6 quan trong vi hda hoc nguon goc sy song thwong phai gid dinh dwong nhw vét liéu ban
dau. Ribose va glucose da dugc tim thay trong thién thach va mau tir tiéu hanh tinh Bennu,
goi y mot phan kho dwong cé thé c6 ngudn goc ngoai Trai bat. Nhung thdy mot phan t& lién
quan duong trong thién thach khéng giong véi phat hién duwong trong khi va bui gitta cac vi
sao. Bai bdo nay ddy chudi lui thém mot budc: trude cdc thién thé me, trude thién thach, trude
hanh tinh.

Két qua ciing la vé héa hoc theo cach hitu ich. Thong thuong, khi cac ho hda chat lién sao tang
s6 carbon, thanh vién 16n hon tré nén it phong pht hon nhiéu. O day dwdng bon carbon dugc
phat hién trong khi cdc dwong ba carbon twong ty khong thay. Cac tac gia cho rang dwong pha
hiy va hinh thanh trén hat bang c6 thé lam erythrulose twong déi thuan 1gi trong mai treong
nay.
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biéu nghién citu nay khéng chirng minh

N6 khoéng cho thay su song trong khong gian. Mot phan t dwong la héa hoc tién sinh hoc,
khong phai sinh hoc.

N6 khong cho thiy ribose, RNA hay DNA. Erythrulose c6 thé dong phan hda thanh cac
aldose lién quan trong diéu kién nuéc va tham gia cac con duong tién sinh hoc, nhung né
khong phai duwong tao xwong séng RNA.

N6 khong cho thay tinh thuan tay sinh hoc. Erythrulose cé tinh doi quang, nhung phat
hién v6 tuyén nay nhan dién phan t&; né khéong do dd du enantiomer hay cho thay mot
“tay” phan t& chiém wu thé.

N6 khong chirng minh phan t& nay da tgi Trai bat so khai. Bai bao thao ludn kha nang van
chuyén qua thién thé nho, nhwng d6 la ngoai suy tir dd phong phu, hda hoc thién thach va
lich st Hé Mat Troi.

N6 khong c6 nghia bai todn “ngudn goc sw song” da duogc giai. Cung cap mot 16p phan t&
khong giong vai lap rap trao doi chat, sao chép hay té bao.

N6 khong xo6a bat dinh cta bai toan phat hién. Bang chitng manh, nhung nguén co rat
nhiéu vach, va bai bdo danh cong stc that cho van dé pha tron vach vi dé la noi nhan dién
sai c6 thé xay ra.

N6 khong bién wdc tinh van chuyén thanh phép do. Bai bao wdc khoang (0.5-50) x 10° kg
erythrulose c6 thé da dugc dua téi Trai bat so khai trong Late Heavy Bombardment, nhung
con s6 phu thudc nhiéu gia dinh, va chinh tac gia luu y kich ban bombardment nay cling
da bi dat cau hoi.

Bang chirng manh dén dau?

Phét hién khong phai mot vach don gan véi mot cadu chuyén. N6 dua trén phd phong thi
nghiém, khao sat vd tuyén rong, nhiéu chuyén mic & dung tan sé va van tdc, mo hinh vach
dinh lugng va phan tich pha trén twong minh. Sdu ddc trung phan 16n khong pha tron la 16i
cda treong hop; cac vach khac va khép toan cuc bo sung tinh nhat quan. Véi mot ddm may
phén t phirc tap, day la chién lugc phat hién nghiém tuc.

Phén yéu hon khéng phai nhan dién phin t& ma la dién gidi rong vé ngudn goc sy song. Mo
hinh héa hoc cho thay erythrulose c6 thé hop Iy hinh thanh trén hat bang tir phan t& nhé hon,
va do phong phud quan sat & ding vung rong. Nhung mo hinh van tao quéa nhiéu mot s6 dudng
C3 khong dugc phat hién va khong theo déi mdt con duong hoan chinh tir bang lién sao tgi
mang phan ng trén Trai bat so khai. Cau néi t “phan t& nay ton tai trong khong gian” dén
“no6 da giap sy song bat dau” 1a hop ly, chva dugc chitng minh.

Trang thai sach vi vay la: phat hién hoa hoc thién van manh; héa hoc hinh thanh hgp ly; v
nghia sinh hoc con suy doan.
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Visao n6 quan trong

Hoéa hoc tién sinh hoc c6 mot bai todn nguén cung. Mot s6 phan tit dung trong kich ban nguon
goc su song khong dé tao vdi lwgng htru ich dudi diéu kién don gidn caa Trai Dat so khai. Mot
cach lam nhe bai toan 1la van chuyén ngoai sinh: sao choi, tiéu hanh tinh va thién thach mang
téi cac phan t& hinh thanh sém hon, trong mo6i treong lanh va la hon.

Bai bao cho y twdng ay mot ngudn “thwgng ngudn” sac hon. N6 noéi it nhat mot loai dwong that
c6 thé dugc tao ngay trong moi trudng lién sao, trudce khi vat liéu bi khéa vao thién thé nho.
biéu d6 khong lam su song trd thanh tat yéu. N6 lam kho vat liéu hoa hoc ban dau bét thuan
dia phuwong: mot phan héa hoc lién quan c6 thé bat dau trwdc khi hanh tinh ton tai.

Phién ban tot nhat cda cau chuyén khong phdi “thanh phan sy song ¢ khap noi”. N6 hep hon:
mot ddm may phan t& lanh gan Trung tdm Thién ha chira mot loai duwong déi quang co thé
phat hién, va hoa hoc tao ra né co6 thé dién ra trén cac hat bui pha bing. Chitng d6 da du thu
Vi.

Tém tat gon

Cac nha thién van bdo cdo phat hién dau tién ciia mot phan ti dwong that trong moi treong
lién sao: erythrulose, ketose bon carbon cé tinh déi quang, trong ddm may G+0.693—0.027 gan
Trung tdm Thién ha. Bang chitng dén tir nhiéu chuyén mirc vo tuyén quan sat bang kinh Yebes
40 m va IRAM 30 m, khép véi dir liéu phé phong thi nghiém va dugc ho trg bdi mo hinh hinh
thanh trén hat bui phd bang. Két qua quan trong vi cho thay mét kiéu héa hoc duong tién sinh
hoc c6 thé xay ra trudge khi hanh tinh va thién thach hinh thanh. N6 khong phai sy song, khong
phdi ribose, khong phai RNA, va khong phai bang chitng cic phan t nay da gieo mam sinh
hoc trén Trai bat. Pay la phat hién hdéa hoc thién van manh véi mot ham y than trong va gigi
han: khong gian co thé tao ra nhiéu phan cta kho tién sinh hoc hon ta tirng biét.

Nguon
Jimenez-Serra et al., Detection of a four-carbon sugar in interstellar space, Nature Astronomy (2026)

https://doi.org/10.1038/s41550-026-02905-7

Observed spectra and LTE fits for the erythrulose study, Zenodo (2026)
https://doi.org/10.5281/zenodo.20081358


https://doi.org/10.1038/s41550-026-02905-7
https://doi.org/10.5281/zenodo.20081358

	Một phân tử đường trong phổ vô tuyến
	Các tác giả đã làm gì
	Họ tìm thấy gì
	Vì sao đây không chỉ là ``đường trong không gian''
	Điều nghiên cứu này không chứng minh
	Bằng chứng mạnh đến đâu?
	Vì sao nó quan trọng
	Tóm tắt gọn

