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Abstract

As space strategies deepen and planetary exploration research advances, EST has become the pri-
mary vehicle for international academic exchange in astrophysics; however, existing research has
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paid insufficient attention to the discipline’s distinctive stylistic and linguistics features. This study
uses the paper published in a core astrophysics journal, as its corpus, and conducts an analysis
across three dimensions: lexicon, syntax and discourse. At the lexical level, technical terms con-
struct technical concepts, semi-technical terms balance readability with technical rigour, and non-
technical words ensure coherence, whilst acronyms, derivation and compounding enhance expres-
sive efficiency. At the syntactic level, nominalization, the passive voice and parallel structures are
employed to convey complex mechanisms. At the discourse level, syntactic and lexical cohesion re-
inforce logical coherence. Research indicates that astrophysics English is characterized by both pre-
cise and objective general principles and the frequent use of specialized astronomical terminology.
This study enriches the body of case studies in scientific and technical English, providing a reference
for the drafting of astrophysical research texts and international collaboration, thereby facilitating
academic exchange within the context of space strategy.
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1. 5|8

FEARIRPHEACR H s 24N, RSB A E R 2R B, B R FIR AT
Ik AT FE ORI AL . Horh, RARPYEL 20 SCEAT B35 ARF BRI A LV MRS i, 7R B BRI R
RS AN =R FUE R, TR RAR BE 2 X R SR ST A . BRI, A STk BOZ A
BB S0, R HSTARRHEREAT 1 SR AT

Sean McCloat %5 A\ 2025 fF4E (CRICYIFIITIY KR T —RATEBRIL S (BRARBIERINATE RS
R M EET £ KDY (Diversity in Planetary Architectures from Pebble Accretion: Water Delivery to the
Habitable Zone with Pebble Snow") AW FAREK M . X R R SCHEH T “PPOLs B, 30 “BRAMAR” “F
QA XS RSB, RAKI T =MITERRSEN . BIEME T 847 BT R
HISGO I R, tean “HBIERA KR NIRRT 7 “ RAMT BB S BABRAK” .

DU 9% 147 B IR I AR SR N R, AR FA DR RS E I A0k 15 J2 17 R
A AR R AR 0 SO R B IR E KM s I8 BT BRI S AT TN IR R T R A R K
S, R 12 T P e A [ e AR AT

2. "R

AW FAE AR, FER 12 Halliday $2 HTE IR 1]. 1EEZ REDIREES F0—1E
M, ERRRREARMIEERE Y, ANMIRIELRREHES, TR T &2 5 R R S s
5 A2K[2]. Halliday 5 Hasan 7E 1976 - HiRIY Cohesion in English W', XJiEd8(register){E | 48 HLAFFE -

CHEE S5 BRI L B A X ——RIFE B (field). 15 B (tenor) F1iE X (mode) BUE T 1IE 5 FFAE[3]. 7
KEAFHEABERRR, RE T HERHIE.

'5]H: Sean McCloat, Gijs D. Mulders, and Sherry Fieber-Beyer. Diversity in Planetary Architectures from Pebble Accretion: Water Delivery
to the Habitable Zone with Pebble Snow. The Astrophysical Journal, vol. 992, p. 200, 2025, doi:10.3847/1538-4357/ae0301.
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BHBEARZ 18— VIR A EOR KB EHE A 115 . 772 2 AR P8 ¥ 4L 15 (Halliday ) 32 H 75 3384 EST 3¢
& (English for Science and Technology, &#% EST)7 AN ER[4]. WEFIFHT IR CIZIRIE 2K, BT
FEAHEICSCR: 8 B EEAE RV BT AU R AN L B EREF T, SEE TIARE,
ISt

BT 20 EST WL KR R, ABFFURIFHIE /#1446 R E eI mIC = S A&,
ST EAR L CEEARIE S AR =0 HIR, B S H I AARSE . IRAE A B R AT T
BAR P RCRIE o

2.1. HKRiA

AN RS ATE BTG A R R RGP, MxtRE, B EREmEs]. SR
AR R T RSB A, RS B B, MR BRI 6]. fFN—RR
RPN SC, AW FURIZ R SCLAER T %, JEH GRS 41 50 3 R AT 5 S 08 M) 1l A 585

B 1.

There is less dust mass around lower-mass stars from which to efficiently grow the outer protoplanet, and therefore the
outer protoplanet cannot quench the inner seed growth. This may explain the observed abundance of super-Earths around M

dwarf stars.

ARGIHEN 7B IR A S T ) %A, DL M BURRE R R, 5T RIMEMARRA
Ko EIXA)EF, “dust” , “lower-massstars” , “protoplanet” , “seed” , “super-Earths” , “M dwarf
stars” #je 54T B AME IR SCF M G EOR A, 3 Pl BRI B T SO B IR AU, e
MINE S #R R P B — 1, AR 2 LI, AR T Dl 5EEhifsE.

Bl 1 3t 39 48], HEOREILTE 10 6, 5 EAH 25.6%. 140 “protoplanet” JyiT R ARNG, R
TERPBHE 2 BERWAUG, B EREE . RERSSE BN AR, XAREATE[7]. #F 0] LLE
FE 1] i rp A B X EE R TE ) B S X R T i DR B AR SO R U R S0, L BRSNS
WEH KRB T 1ok, BNAREFFENOCIARAE, MRMERE. #w “ITEMIG” . “BiTE” M
PR FEARTEL & T RE B A, XEARIER R B TR L

2.2. R ARIF

PR A ERER . RIEMER, ML T BRI, BT RN, BA 2, H—
B % . IRERHIEAE IR SR AR RE A BUIRALE, JCHR P HEART B E R L X R, L ER A
T AT BRI H B

1 2:

Pebbles drifting past a planetesimal are subject to both gravitational focusing and aerodynamic drag that increases the

accretion efficiency of the seed mass beyond gravitational focusing alone.

ARJEA 27 AN, HAEEoREL 114y, 201 40.7%. LR B A6 0y -

“Pebbles " AL ANE/NIIAT, 18R4T B A N 2 5T BB RE VK5 B A5 NBTRE, 5 T 3C“ pebble
snow” FFHIBES B RMIRATEVIFAR RO ERE, FRREAT BV R LG S

“subjectto” MAMRTRATZ BIRAMIB IR, RIS SCHY “5I 0 5E” M “SEh7)7 , iR
K181 52 J) Rk R Rk RA
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“focusing” ILALFERL “gravitational” , Fi& 51 Jy%t A BRIV RAE R, R IEFHIRA 1 2 AR IR 2
PGB BELAE, FHRYEE 51 T3 Y5t i e 3 52

“accretion” TE ML ALFR JF AT B Aot B I8 R A B BR A SC L E I KIS AR, AT BRI O
i, 754G R R R R B A

XA AR R E W BRI RE MR . efficiency LUBFI “%0CE” M, iLRHPOEERE “W
BT SR A RAARIR 7 o A HEORI, 2 BAAME, 7 HAERRE, X BRIl i, Kk,
ARG T ST, FE, BT RE AR R SRR, AFRSCARARN RS & f B m
AN S, XREH WA R BRI 0 DU B s U R, (R e RS 1

2.3. ERARIF

FEBCRIAZIELE EST Al BR BRI AN BRI 5 RIAR AL . XA 8 T8 5 I, A2y
SE AR, BENEIE ] T MU AT . BERAE TR LRI R BIEANEhE, iRt &
LN/ SCIEE 2L A E

1 3:

The outputs represent distributions of protoplanets at the transition from the gas disk to the prolonged, late-stage colli-

sional growth phase, and so remain incomplete.

Af), FEEIA “The” BRAE “outputs” (BEMUHHH 45 5R), WIWHIR X PPOLs BEAY R4S E Ry i, 38 G
B, TFERHEOCARRER LRSS A “of” “at” “from...to” MEATEKXR, ik “JFEATENA”
R A SCIBTE I,  WAAA R AT R AT SRR (8], R IBAT IR R AN B, R RO IS EOR A
Ay, LEEOREE OSBRI e B R IL . “and/so” 2, IFAEIH A RSP ALR, AT R A
ity 1) JR PR PEHE S BEE BT, A5 SRS R R R

FEHARLEREPRIEE AN, BEARBLIL T RSW A IE SR AR s8], FEIRRJR MW, EAIEN
BT RISGRITER Y, BGR TIERIR SRR S S RIE, AERARIR T, ARSI BE S T I i S A %
B, SRR TP HE RS R AR AR F o s AETE SUZ T, ARBORE A HIE A A H W B B2, ki
T T E RN, MEER R 0 A, AT A B 52 5 R AR R /2

2.4. ¥iRGE
TAER A TR 28, IR W SR B2, AR50 BN T LR A 28 B A TR VE AT 00T o

2.4.1. 4ERgIA

G R R B S A TR T B AR TR 45 R, AT DA B A5 B 46 B 7 2 Ak 1) 3 e e S % T ARG
FEPE o

% 4

We model the effects pebble snow has on sculpting planetary system architectures by developing the “PPOLs model”.

“PPOLs model” 2 J5E SCRALIAT 52 22 405 205 1) 83 5 Ml R 38 P o 2 S 28, AR 5 ST 4, e A
S CA ALK LE S “PP” for PEBBLE PREDICTOR and “OL” from Ormel & Liu. PEBBLE PREDICTOR
BOR - B AR A BRI 5 R AR R R [9], AR “mRuRB TG B SCRFR; C.
W. Ormel 55 B. Liu #& H R AR R B A U RS 52 37 h R RS AR, IR R T — R AI1E
BB E 5 [10] 4an 0t GO0 1 FRULA, BB B AL 5 T i 1 SR 1) B B2 TG, B DR ATE 5 1) 7™ 1
WFE T =R R BA -
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BRULZ Ab, A K 2 SR R H O R AR B b (I S5O 5 s, VEMLR R 1.

Table 1. List of Abbreviations
< 1. MERSIRIXT Rig

EE iR AFR

M_star Stellar Mass (12 /i i)
M_solids Solid Mass of Disk (filf £ [& 4 5 &)

f DG Dust-to-Gas Mass Fraction (22 - 45 i 5 LHb)
Y g/ d Gas/Dust Surface Density (S f4/42 32 [ % %)

a-viscosity Alpha-Viscosity (o #i7ii f£)
v_frag Pebble Fragmentation Velocity (B4 1454 )
p_peb Pebble Internal Density (FFA PN #% )

BHEGSC P AN IR, JCHR AT T A0 B o 71 0 U T S A2 18 SC PP ELF A ] 42 gas surface
density” , X 22 30 75 R BN SCAR IR 5 2 AT 5 RGN M4Engia “Y g7 kXA 5 A5
g, WREERRZE .

seah, bt 8 MEREASER, FHIHSHA MR, AT RESEINA 40%, HSH 4P
I O fE BB R . AALLR) TR RKENABEZZHE L, 78 EST M e m T s
INERI

2.4.2. JR¥E17

IRAEVE AR TR JR A R AR B ERR] 0 iR 28 W A4 SRRl 1 5 v, MR s R IR AR TR . IRAETE R
PAEMTNE — AN FE BT B, W2 EST aVC ) F B 7.

i 5:

Pebble accretion is a mode of planet formation developed to explain how protoplanetary cores in the outer (proto) solar

system could grow into gas and ice giants within the lifetime of the protoplanetary disk.

A I = AMAE R TURAEER o Bl accrete I E 44 1A 5 4 -tion R R T 441, 45« AT R IR
B X —ahA& e, HAOy “BRRRAR” X R gOE AT B, GRS E R .

id] developed IV N 2540 J5 Si-ed T MUB A, G4 H TEHEAT KBRS, WRAH
IRAETERE, B BB AR, AU TR, EaEIs9ATRE M. IRAETR A RE
EARTRE IR B R &R, X5 EST mifd 8% AR E— 2.

21 observe JHIL N4 17 Ja Si-ation LR IR, $RIE RGOWMPrAFHIZER . X EER L | WL,
BRI, X5 EST MR AH—.

£ BST w1, L IRATE BRHTA AL BESE i 18 5 RIK ARG HEEM T 18, I8 REfe gt R TEAR R I EFT &
Je. ZRAMT RGN RMALIKR, HEFEEBSRRREZER, MWTSRT SRR EARRTEN, b
B ERECCe R, X E AR A RN E Brar RS 7 130 .

24.3. E417

REMHE AW RIIERHERTERR AL BOE RVFRERFRER B IS . FYEHR. &
AR]85 S ROANHEHENT, BB AR RIS BN SO PR, ARRERE AR B X [5]. EST PRI E SEEEHILL
HRRE & 4w, R E A5 .
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1 6:

In the high-mass architecture, ~10 M@ embryos (gas giant cores) appear for stars = 0.25 Mo, and less massive stars are

still able to produce large ~3~5 M@ cores, consistent with becoming super-Earths or mini-Neptunes.

“high-mass architecture” "1, “high-mass” J& THEA& 1 + KB EGTE, WEHEGEEGS “&
FLFRNT R AT B LR, 5H0CH “low-mass architecture” Al “medium-mass architecture” {5 & 1%
—F, WLUBRIRARE SRR, MERIRSCHSGREY T, XMEAIRGELLEH P e fr “ANFRER
XML, TSR REH 5.

BHEF A TF X “F—XREARE” , W “FEE0” 5 “BE&0” , 615 EALiS
FrBefs B, 3 TR BEIX 43 . W1“proto-gas giant cores” , SNIEA A + AR TT 7%, “proto-” BRI« i -ee---
17, BEERW %00 T HRBCARESEATERN S INE” , GAMHEE, 550K X ok
VB BRI 4, TR G 3 AN RO S I T RS HE R .

A+ RIESGIR” IR ETEE R TR, I R R 5 — A . A
fJ,  “super-Earths”  “mini-Neptunes” XA AN E &40 KA, BoA “HYHBR” F1 “ R IRE T
27 o A3 “super-Earth” JEHIEL 5 Wk, BEACN “HPMER” , MR ESR ST A . BT
X AIAT BAE KRB R 2GR ), RPN R i AT B . IR — M o 1 SR AT R AT
TEAHIERAE, W3S A Ak EAT BT L DL AT B2 N A5 40 1) 2 Rt B B 2

MRS BRI T, RS PR ESe: BST HIALR R B A L EFHIE . FRE S BARRR 2
NESHEHENT B, e R B RS B 735 SOEAE . PRGN/ R R 5 H W W R ERE, 78
FARES P HRIG T L1180, X8RS TR M, JFFEE 7 REER . JEREAR N Sk 7R 2
SEHFEEEZ M ES 5REE. o, 48510 IRA RS 18 1is A 3R 716 B e gy
HERPE o X S TA)YC KRR L [ B 1 EST MUARF IR SO XRS5 H RO AL 38R S AR AT 2 AR 28 Vi 1Y) B 22
s LA,

3. RS

FEFRAT B A0, T A NS H A BT et R B R AR TR . AN, TR A (RDE
TR TR, OB ERAEIS RPN SR RS . RARIEXLRAE, 74 A8 M 23
KTAT B HAKISFHL ] =2 BT OS8R, AT OR S AR SR RS HE 5 e 2

3.1. ZiAHEN

4477 A (nominalization) ¥& il A FH A0 42 ) 54k, ke 4% 304 FH PRl EVE V8 sh i) A5 3l 1] [R) AR B3R 1
A, ARG — LT ZRARRIR I 42 1] o 145 R A2 T RSO R SRVERAE , B ARV 22 AR SR
7.

The model is capable of growing any number of protoplanet seed masses by pebble accretion simultaneously, and accounts
for differences in rocky and icy pebble composition, the filtering of pebbles by other protoplanets, the pebble isolation mass,

and a self-consistently evolving snow line.

AAJFIH 4 N 21E4LEM) . pebble accretion;  the filtering of pebbles; the pebble isolation; a evolving
snow line. XECHEALSCIL | “i% %7, W/ NA)JE PR N IR AR 2 . A AMEH A, A
SRR NZAFEEN, L, G shin i 4 8 5h 41220, F-f) The model is capable of...
and accounts for... SCAME— %0 FIEEEH, EASBINSIESIERES RET SR, XM
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THRITFIUKS At 2 i, ik RvESS M R[],

A8, BN T REEZSBXENEES—. —BER NE ZMSLIUE AR E MERBE
AT LR o X P SORIEE 22 [ B4 [ 78 o . 9% 22 4 0k 9 — UM 9% & (congruent relationship) [12]. fEIGE)Z
b, ARG “ A4 + BRI RE, SE A R T A IE TR PE AR I
K, REEXGAEMN—8; B2 L, B HET A of/by. E T pebble/self-consistently &,
g7, SEEEREE TR BAEIE NEE R R

WAk, AR RIBE M. REESARER . A& E ZONiaME, %k
TANEATHE, R T EIAHI TR R IR o thAh, DU 44 b S5 R 4 O 3 6] 18185 accounts for HIAZ 0 G,
4 differences in... 341, £ 7 EAF O D)RE, T HRMIUKRZOHER: B 2R, aidiE.
FRES i T . 1T A K B A Rk i o T S, LR PR TR A A O e

3.2. WANERS

i FH 4 5 A H A SRR SV B B R LR R4S s, FF AR IR S S MR 5. Rk, AL
THAMTE S, BHE SO B AR I I . SRR SR K 30%00) 78 3 sh 15
A[13]e PEENEASLE TSR IR SRR 8 L, BRI R S5 1R 3 5 F Bl B A i A4 2 A e i)
[ 14].

i 8:

The theory is supported by observations of protoplanetary disks revealing ubiquitous (drift-dominated) dust/centimeter-

sized solids.

PEALIZE I Bh 4544 is supported, FESRIY YA eI FEAN B IR L2 BRBRIN,  FEATRE B R FRCAE T SR AR
Mg R b, ANRIMERPATE, @R TR EEN SRR, RERAL, REWMEE. Bl
SR MR MR R, TSR RS RAL T 5] 7 b AL . B Eh AR RES % ERIE
AR B, LR E B B S AR S50, SRR 2 et . BUBE S Bk 77 -

1 9:

Original content from this work may be used under the terms of the Creative Commons Attribution 4.0 licence.

BEAbJE TR STAE UL, A P A sl i 25 P ORRE G AR A, DAL Jo RO 1 P A AR
WEGAE A B N BRI — AFRFIEE ZARRIR, FFa A ARG SCRBUE I EE . AR
PRIEFCIE S XA AT DOSEE BRI SaT BE 51 A B0 R, AT LS RBGA 7 S5 A HEN, sE 0 A8 1
RN BE N AR SO T e Kl %5 &

BB, ERNEGEH LT DEEIE KR F AL ATk, ARE RO O R, NI 5] 33
BRI RIESF X REGERA L ] ARl & s it 2 DL 50 XA ANAAE RN R BUA . At
55 B U N LU WL, e e MR I SRR 17 FRARTRIEXT R AR, fRIERIB RS
. BEESIEREE G POLREAGEL, ASRFREGRIE N7 KIFE, REIEREEZTI. ER
o OB, BIER ST ASESE. AUk I[15].

3.3. BT84

YV T 47 45 4 (parallelism) J& B N SR/ LB R SORTBEE A B0, WIADD R R (0 ) — 24
KL A B THESIE — R, SIS T MESS R R BA, JRUHEIR, TR, U RAT
SR RME R R 4]

DOI: 10.12677/ml.2026.145386 153 HACIE = %


https://doi.org/10.12677/ml.2026.145386

)

51 10:

The low-mass architecture is the only one to yield short-period Mars to Earth-mass cores with.... The high-mass archi-
tecture produces proto-gas giant cores in the outer disk. The medium-mass architecture produces a bimodal peak in mass within

a system, with....

KA JE T AT R HES 458, J& T8 71T 2R

3ANFAPRA S — 8 “ EiE(The + FE£ ¥ 1i-mass architecture) + 1515 (is/produces) + FiE/FiE” f)
3, =AY 3215533 & : The low-mass architecture; The high-mass architecture; The medium-mass architecture,
G3 AN AR SRS I = A A R AT B A5 o @ ) SO AT SR = AP AR T LR R, S AN ELE A
KERLAS R ZEAREAE " BB —H TR, R4t antt, M7 @ ArEme B, XFEE
WISt —H 748, FFaRHIaEx by, 2590 B RIATE K.

N, AT AR ARG BOR B S AEAT AT DRI S B S 16]. A) UG5 S FEX AR 1L DI RE
XTI, TR 1 SR AT S50 AIRBT R A5 A8 m] P AR R R /AR s B A A R PR AR AR AT B A%
Loy TR AR ILAUEAE 73 A . IRDCT] F E BEEEES T A AT BRI — %0, FFEESGHITE
33K, ibEE— B TR BT A .

AT SR N IR A, B RN AR AN T, B IR RATE R BENLAY . 1] 10 #R
WAT B AR RNATHET, AR Re R B IR S O (O AN SRR B2 . [RIINE, IR A&
RFEAIT TG FHZ 0 RN, AR I, 13X eyt R A A B ST LA T I 9 1, 38 9 i 8 1 P 14 1k A 4

ARFERENESNT, BRI T AR BB AT . 210K & 2% DU i B A i
PR N RS, TSGR 7 AT SO R PERZ 8 . B AOR T e, R T
I T IR ANEAR S5 IR, 38 W] DR AR RS, 984k T B2 BRI i 2 S R g o P AT S5 %47
By RAEA R AT T X RRHESY, TEMW R 73 XM G R SRS, XEA)E
EFRIFIERE R, RS T R %, 20 HRFMTEERE, ARALAEE. REFIAE A,
HH&TE T AR SR BRI AAT 4
4. BRI

BT RADRIES Y, HESCGRH, ER LR UMFRIER, #HRAFGIEEMTE, FHSCIE SLr)
1E T E—— R B S AN R AR S OB A Eryth il EFEER N EEE SR B —8(17]. LA
Halliday A1 Hasan T 780250, AR SEE TR0 AW BV MR e AT R RNE . &
R ABEANER:, EHARF/ICERMBE, Bk Kn] 1% 2,

4.1. ELAE

VB e M 5SRO, WSO B 2L, AR B2 D 1 1 F4H .
4.1.1. BN

MR EST 8 T 2 e B, @ s i de OB R s hide bR STHRAEE, AT
TERAESE ) E R, T AT S T IE S A

il 11:

Here, we expand on this framework by advancing a pebble accretion model that....

AR T AFRIERE, 28— AFRE KL We $RACHT SCIR 2 18 SCAEH BB Sean McCloat % A, RIRHY

DOI: 10.12677/ml.2026.145386 154 HACIE = %


https://doi.org/10.12677/ml.2026.145386

ZFHR )

W Rk B & TARR PRI . il We BIBRHTFEH “ 40 & Mulders 55 AHESL” (B 1E 14k, X
THISCHR KA “G.D. Mulders” FIBEFT. We 48 I BACE B ICK BTN O1, BEAT DL il 5 04, 48
T RURIE B, T AR B I R A, aRRAT ST A

Table 2. Classification of discourse cohesion devices

2. BREERGTED Y

AFRER B personal
HE M. reference ¥R/~ demonstrative
Xt EL 8 S comparative
2% 1 B A nominal
X substitution AR verbal
N clausal
441745 % nominal
B ellipsis )i 44 % verbal
MA] B clausal
B4 AN EFZ additive
HAYTEEEE adversative
[KI SR 34z causal
i [8]3%48 temporal

B

Grammatical cohesion

JE$% conjunction

H & repetition
[&] X i synonym
A IR reiteration I U] near-synonym
Lexical cohesion I (A superordinate

MEF517] general word

W collocation

5 12:

This introduction of the PPOLs model presents a combination of pebble accretion mechanisms applied across a wide

range of parameters.

XAPEARIL T AR RN . 43 this 1443 introduction FEACHT SCHF “PPOLs HEAUFEUERE 7 HHIA .
HIEFH this RIEAN AR, BESHCEERR, XA HEEMHS: S 5MEERLL. 55—
JiiHl, this BERXT AT O G EMER, AORTINE .

gr b, NHREERIAFE R B R i EST W SCE TIPEMIZ O F B XL 3 7 VA A B T3 2 ik ff
AR 2R IR RE S AARLE, TR AL, BT DARIE SCARIE S, ekt 72 B R, BRIt iR
B

4.1.2. B
TE EST ik, BRAMEBANE WK —FiEEKR, 2iGiHEZBH—FXR. M EETBRTLL
ERHERATSOED, BHREE.
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) 13:

We separate the outcomes into a low, medium, and high disk mass architectures based on outcomes that yield the double

peaked “humpback” mass distribution (medium mass), and those disk mass fraction models below and above that range.
ARAJPARIL T A B R TR those BAX T AT PR E 1 “disk mass fraction models” (%%
B EEY) . JFROCHTCE BISE 2 A RS D BRI 700, AR those 5/, T HE7EH

LA EVE, REL EST MRS HER N . 1848 |, those T LAPRHfHE “ &R E8HA” 5 “YR/mi R &
R [t b, LR IR 2 SShR i, SRAL =R A% B, BERAE EE.
) 14

Considering the limiting factor is the smaller pebble isolation mass, it is possible that disk temperatures increase.... If so,
the pebble isolation mass likely also increases, and realized outcomes may resemble....

ZAAIL TN ARK R If so I so SE A BAR T AT Ay BRI . GBI if so Rz
W, ORI T RS .. A —AMAE S T A RE T, B T AR SRR, AN,
XA EARBRAL T R K R “ifso” MRS T AT SO B 5 SCHER (B HEE R, (523 A 50 3 iR
bR - HER T B RR, ARIL TR S AR g % B IR RRE

gk, BREEwE AT SaXMES R, FEREAFRERE, RAESH%E, Wikt
VB (T8 LOREE, ik b R CAT T RS, A BR AR BB B A, B S R
OPZE, HEORIE R IIB I BT S AT

4.1.3. EE

O

fEBE R B R e, & EST MEEHANFER L —. HiBRER T A EEAFELL UM Wb
R, FIrER. NRIER SEER.
1 15:

The snow line position is set by the initial gas surface density (o), which in turn is set by the total disk mass. Therefore, with

lower disk mass, the initial snow line position is closer, so icy pebbles are able to accrete directly onto seeds down to ~0.3 au.

ARVRHL TR IER . L IERR therefore B BT HE AT SCTHE I I P —— T3 2 A7 B A0 46 < AT 5
FEVRE, THTAE M A B SRS B e, IF 91 R ST SR —— S BURBIR, W16 S 2oy B
IEMEAE, UKBURR A ERRAREIR T B BbAh, RITPIEE NI so, HERE] 7RI RIERIER, B0
T IRFRR, TR Z R .

DR SR T A SR L DR SR A2 AR, (e s ST B IR B R

w7 & CHERAE” PZOIRsIRER, I
H— P MAT B EEN, LI E R, BEERAERZESESHR . o, FREREBLE
LB FE, BB AR S, BB Hg.

4.2. RECHE

WA A N R R I E R R, BRI R Al GEFEAE I & FE Xk &R, 0 AP EiRA
FEML[18]. 7F EST W, XMAMFBILFEMER, MMURF TBRAINERGE, WHMEEEEEN LI
5 B P OR R I 2 A

4.2.1. TR

Hif (reiteration) Fi A2 X R AT — U E AR, FEESRARR)— i, © LA E A EESHAR) 5
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ZFHR )

—¥i, e A HMEREE R BIFE— NMEVC I, A [F A TSGR R SR B E[S] .
51 16:

One scenario for...invokes inward evolution of the snow line, thereby allowing icy pebbles to sweep over otherwise rocky

and dry protoplanet masses; we refer to this scenario as “pebble snow”.

AR T IR EIR, F S 1] “this scenario ” SR B IA T S5t “ One scenario...invokes inward evo-
lution of the snow line” , Bl —Fiuiiid T 2k Py 1A= WAL B4R B4 1375+ . i “this scenario” $8/%1Z%3 5,
FFIER A4 “pebble snow” , AMUATPLLEEE TEMTELARE “pebble snow” HIEMETTRE, 2 —Mimst.
— IR, MRS BEARESE, EESILEEERZ, RE O EM RS S e Ea. B nT LA
WREE, WA, @ EEEA “this scenario” AL FIAIEILIZ.

4.2.2. ¥&fip
FETC (collocation) B4 M 2 18] 45 JEFh 5% R A ARI TR 15 7 TR 8 0 U B, s AR E LB, A48 BAMAl .
SCHEE . AN DR o2, SR 0 SE A R AR, HARER P ThRes A KEE .
1 17:

A snow line is adapted from Equation (8) in S. Savvidou (2020), where.... This...allows for self-consistent evolution of
the snow line as the disk evolves; ...First, we assume the dust surface density is cut in half inside the snow line via sublimation

of volatiles.

ABARIL T “snow line” 5 £ 1X — 1% CoME S BRIV FE L, #4105 171 () “ evolution ” (JE £K.)  “ sublimation”
(FHH)TE R 58 18 XL . “snow line evolution” 25 ki AV 18 55 25 Bl By AL 7 B A8k, “sublimation
inside the snow line” T4 N FHEMRRE S 2k N /KUKAS N AR B RS, =8 400, HRES KRB, Pk
FEEE L7 WA OCENIRMESE, AUAIL T HL AL E B, BRI T BRMYEL RN AL . F4k, $ARC
(8 (35 SORBAE R PR H A, ARIL T “ T8 - B - FHRY I EIZA, B SO 2R

HIRERIA N “IOERERAEEANES . IS A SRR FBOEEA . 15, R e A,
1 WA AT (explicit cohesion), JEEA]FIEA, EELEMTEE, HEBEX[19]. 7 GEAEAR,
W8 R ILAE S SCRMZ R SO R 2 M7 30, BREAL WA DG RIE,  AMURT DU SCA SN el i A Mk, o
W E ) 7 2 [ R, AT AR AR TS A 2 XA 2 R ) T 52, 48 5 ] Ak 5
5. &5iE

AH T AR A EL 2R SC (R RBUR AT B RS2 P B R s oK) R0k,
AR EST fE LR B SCIARHE, AR A3, R =AEERIF KRG, BAEHERTERHE
I EST HUAARRTE 5 U, Rt U 2RSS S

WHRANER b, FERICR I, BRI SRRSO A v R SoRTAR R sk R,
SRR TR S AT, AREORE B ORIGE DI WIA T B IR A M4, KR
BRI S m . EANER, AR T RIA T, BB SRMPTRRI L, PATA R
W EVERE, XS R L R T ST AR A R AL S BRI R . AR R T, R ARCEN . &
A ) SENCERER . FAI)ME 7 RE 2RSS, REE T 2ARSOR TS A2

WERE R, R GURT EST FE B MU 52 RS B AR AU R HE . 20
HaLL B EAE R e  , TsE RHRR AR RIS B A R S L FIRIE AT S, DL S AT BT L
) IR AR G ] € FA I b o X EERFIEAAR RAIRP) B 2 EST R B VA5 RO R IR, A g i
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WHRFA TR A R R E R . AW FUE R IH R SAE T, % 1 EST BHRERRG], REHER
TR 2 RIER FRC AR S TR R RHAE,  REJY AR SRAH R U T 2 AR S 2RSS —
&%,
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