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Supplemental material

The NXY .. distributions for three categories of events, namely minimum-bias events, D
signal events, and D™ signal events, with the additional requirement of one reconstructed
primary vertex for each category, are shown in Fig. |4} The distributions for D} and D*

signal events are extracted from data; background is removed using the sPlot method [35].
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Figure 4: Distribution of the number of charged tracks used to reconstruct the PV for D(t)

signal and minimum-bias events in (left) forward and (right) backward configurations, each with
only one primary vertex. The vertical scale is arbitrary.

The results of the fits to the invariant-mass and log;,(x3p) distributions in the forward
and backward rapidity intervals are shown in Fig. [5H3]
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Figure 5: Distributions of (left) M(KK) and (right) log;o(x%p) for inclusive D] mesons
in the forward data sample in the interval of 2.0 < pr < 4.0GeV/c, 2.3 < y* < 2.8 and
100 < NEY | < 120. The fit results are overlaid. For the log;o(x%) fit, the data are weighted
using the sPlot method to subtract the background component.

The differential cross-section for prompt D and D™ mesons in both forward and
backward rapidities are shown in Fig. [9] The corresponding numerical values are listed
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using the sPlot method to subtract the background component.

< 120. The fit results are overlaid. For the log;(x%) fit, the data are weighted
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Figure 7: Distributions of (left) M (K7nw) and (right) log;o(x3p) for inclusive D' mesons
in the forward data sample in the interval of 2.0 < pp < 4.0GeV/e, 2.3 < y* < 2.8 and
100 < NEY | < 120. The fit results are overlaid. For the log;o(x%) fit, the data are weighted
using the sPlot method to subtract the background component.

in Tables 2H7]

The nuclear modification factor R,py, for prompt D} and Dt mesons in both forward
and backward rapidities are shown in Fig. The corresponding numerical values are
listed in Tables [SH13l

The numerical values for the forward and backward production ratio Rpg of prompt
Df and DT mesons are given in Tables [14] and [L5]

The production cross-section ratio of Dy over D mesons o+ /0p+ in both forward
and backward rapidities are shown in Fig. The corresponding numerical values are
listed in Tables [16] and [17
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Figure 11: Differential cross-section of prompt D7 production in pPb collisions as a function of
(left) pr and (right) y*. The vertical error bars show the statistical uncertainties and the boxes
show the systematic uncertainties.

12



= 100 g~ . . = 100 1
= E 3 g - .
8 E —— D" (Forward, 1.5<ly*l<4) 3 N L —e— D" (Forward) i
E’ F —e— D* (Backward, 2.5<ly*I<5) 7 <] | —— D" (Backward) 1
E 10 T 3 2
— E - E - 4
= o —_ ]
S F . . 50 .
5 F . ] e g -
10 E T . I —=— l
E LHCb —3 LHCb e R
L pPb |sgy =8.16 TeV - " pPb sy =8.16 TeV —t—
1073 i 1 1 n ] O 1 1 1 " " " 1 " 1
5 2 3 4 5
P, [GeV/c] ly*|

Figure 12: Differential cross-section of prompt D production in pPb collisions as a function of
(left) pr and (right) y*. The vertical error bars show the statistical uncertainties and the boxes
show the systematic uncertainties.

13



- - 100°0 F 100°0 F T00°0 F 800°0 200°0 F 100°0 F 100°0 F210°0  ¢00°0 F 200°0 F 300°0 F 610°0 le1 21l
- - 100°0 F 100°0 F 10070 F T10°0 £00°0 T 200°0 F 1000 F 2200 €00°0 F 200°0 F 100°0 F 5200 o111
- 100°0 F 200°0 F 200°0 F 800°0 £00°0 F 200°0 F 100°0 F 120°0 ¥00°0 F £00°0 F 100°0 F LEO'0  S00°0 F £00°0 F 200°0 F 1#0°0 [11°01]
- 200°0 F £00°0 F 200°0 F L10°0 $00°0 F 200°0 F 100°0 F S€0°0 900°0 F £00°0 F €000 F 2S0°0  800°0 F £00°0 F £00°0 F 290°0 [01 ‘6]
- €00°0 F $00°0 F 200°0 F G£0°0 L00°0 F €00°0 F S00°0 F 650°0 €10°0 F 00°0 F 2000 F ¢60°0  ZT0°0 F S00°0 F #00°0 F LIT'0 [6g]
- 600°0 F $00°0 F £00°0 F 1L0°0 GT0°0 F G00°0 F £00°0 F 9210 6T0°0 F900°0 F 700°0 F L9T°0  120°0 F 900°0 F €00°0 F SST0 (8]
800°0 F TT0°0 F800°0 F 650°0 9T0°0 F L00°0 F #00°0 F LET0 920°0 F £00°0 F G00°0 F #12°0 920°0 F 800°0 F 7000 F #0£'0  TF0'0 F 8100 F #10°0 F ¥EL 0 (9]
€200 FLTO0 F T10°0 F€9T°0  T1#0°0 F 810°0 F 0T0°0 T 0£€°0 950°0 F 1T0°0 F 200°0 F 050 6L0°0 T 020°0 F 8000 F#S9°0  680°0 F ¢20°0 F 120°0 F 2120 [9°c]
9%0°0 T 2200 T 9T0°0 T €S0 LL0°0 F 120°0 F 600°0 F ££L°0 Te1'0 T 2200 T 2200 F €901 G9T'0 F 920°0 FST00 F66£'T ¥6T'0 FFE00 F LE0'0 F 9¢G'T (4
GgT'0 F 2900 F6£0°0 F LZ0'T  €0%°0 F 3S0°0 F 7200 F #6L'T 682°0 T £70°0 T £70°0 T 67F°C 9Ge'0 F LFO'0 F TL00 F €96'C 02F0F T0T'0 F €00 F F93°€ [7 ‘el
€620 FOST0F0CT'0 F6LE°C 9PF'0F LET'0 F G900 F 1€0°F 929'0 F S21°0 F ¥S0°0 F GSE°S 9zL'0 FFFE’0 F SET°0 F 6009 €16°0 F G020 F 8210 F €5¢°9 (3
9280 FGEOT FIFPF0 T CESF OST'TF 6690 F 1270 F 190°S 0L0'T F 2680 F €0 F 0VT'S 69C T FLLFOTFI9S0F IS6'6 9V T FFIET FOIF 0 F 8LT 6 [z‘1]
[ev—‘g—] [F— ‘g7 [ee— -] [e—‘ge—] [cz—‘¢—] S\p/non 1d
(premypeq) [(9/A0D) ) /qu] (LfipLdp)/o,p
- - £00'0 F 100°0 F 200°0 F 020°0 £00'0 F 200°0 F 200°0 F 220°0  00°0 F 200°0 F T00°0 F S20°0 o121l
- 200°0 F 200°0 F £00°0 F 810°0 200°0 F 200°0 F 100°0 F 6200 €00°0 F 200°0 F T00°0 F €60°0  #00°0 F 200°0 F 2000 F TF0°0 o111
- €00°0 F £00°0 F €00°0 F 2€0°0 700°0 F 200°0 F 200°0 F ¥70°0 ¢00°0 F £00°0 F ¢00°0 F 0S0°0  900°0 F 900°0 F £00°0 F €90°0 (1101
- €00°0 F £00°0 F £00°0 F 870°0 900°0 F £00°0 F 00°0 F 690°0 800°0 F G00°0 F €000 F €80°0  600°0 F ¥00°0 F 800°0 F €60°0 [01 ‘6]
- 800°0 T ¥00°0 F #00°0 F 180°0 0T0°0 T 700°0 F €00°0 F G110 €10°0 F 0T0'0 F 7000 F IPT0  #T0°0 F £10°0 F T10°0 F 2ST°0 [6s]
$I0'0 F 1100 F L1000 T 921°0 $10°0 F 800°0 F L00°0 F 0ST°0 810°0 T ¥00°0 F $00°0 F L6T°0 220°0 T L00°0 F S00°0 F ¢¥2'0  220°0 F ¢10°0 F 800°0 F GET'0 (8]
2200 F8I0°0 F9T0°0 F€IZ°0 920°0 F G100 F 110°0 F 9L2°0 1€0°0 F 800°0 F 900°0 F L¥€0 860°0 F 1T0°0 F S00°0 F 1270  1F0°0 F 920°0 F 210°0 F 6270 [29]
LE0'0 FFTO0 FOTO0 F9LE0 100 F9T00 F IT0°0 F €FS0 £90°0 F ¥10°0 F 0T0°0 F 989°0 890°0 F ZTO'0 F 100 F €GL'0  GLO'0 F LT00 F 6200 F 262°0 [9c]
990°0 F LT0°0 F820°0 F689°0 G60°0 F £10°0 F 200 F 020°T €21°0 F0£0°0 F GT0°0 F 29¢'T LET'0F 0200 F 0200 FPICT  LFT°0 F 920°0 F 620°0 F 8161 (hd
9FT'0 FFL00 FGG0°0 T 12¢'T SIS0 FH90°0 F 2800 FFIET erz’0 T ¥E0°0 T 920°0 T 769°C €LT0F¥60°0 Fh00 F 196 0TE€'0F T¢00 F 0210 F L20°E [7 ‘el
962°0 F 6F1°0 F £60°0 F S0T'S  957°0 F 120 F €L0°0 T LL8F G8F'0 T L8T°0 F 8700 F LEE'G 0250 T¥F2'0 F 6700 F#9F'S  G29°0 F LET°0 F 9ST°0 F €59°G [3d
0G0 TLEOTE8S0 T L6L'S 6.0 T 680 F#EE0 F 0LL L £9L°0 T IFF'0 T 0L3°0 F 120°8 GLL0TF GPL0F 0820 F8S9L 198°0F £19'T F &v'0 F 900'L [g'1]
[ cel [g¢ el [eeT] (¥t [zgT] S\P/aen | 1d

14

(premiog) [(0/A0D)/qui] (fipLdp)/o,p

Jueu0od oD DI)RUS)SAS POJR[D.II0D J) PIIY)
QYY) PUR SUI( USMII( POJR[LIOIUN ST JR[} AJUIRIISOUN JIJRUISISAS 91} JO Juou0dIod oY) PUOISS 9} TedIIsIIe)s ST AJUrelIooun siy oy [, ‘somiprder
pIemIOR( pUR PIRMIO] Je SUOISI0d qJd ur /i pue Ld jo worpouny e se uoronpoid [ yduword 10] UOI00S-SSOI0 [RIUSIDPIP-0[qnO( :g IR,



- - T00°0 F 1000 + 000°0 F 0T0°0 ¢00°0 F 100°0 F+ 000°0 F L10°0  &00°0 F 1000 F 000°0 F €20°0 [F1e1l
- - ¢00°0 F 100°0 F 000°0 F €100 ¢00°0 F 2¢00°0 F 0000 F920°0  €00°0 F 2000 F T00°0 F G€0°0 [e1 ‘21]
- €00°0 F €00°0 F ¢00°0 F ¢c0°0 ¢00°0 F2¢00°0 + 100°0 F+ ¥20°0 ¥00°0 F 2¢00°0 F 100°0 F 000 S00°0 F €00°0 F T00°0 F €50°0 [e1°11]
- ¢00°0 F €00°0 F T00°0 F 810°0 700°0 F €00°0 F T00°0 F 1700 900°0 F €00°0 F T00°0 F290°0  800°0 F ¥00°0 + T00°0 F T80°0 [TT‘0T]
- €00°0 F €00°0 + T00°0 F+ €€0°0 900°0 + ¥00°0 + 1T00°0 + 290°0 6000 F ¥00°0 F T00°0 F20T°0  €10°0 F S00°0 F 1T00°0 F 0€T°0 (071 ‘6]
- 800°0 F L00°0 F ¢00°0 F 1200 G100 F S00°0 + 1000 F 8110 9100 F900°0 F T00°0 F GL1°0 02070 F L00°0 + ¢00°0 F ¥1¢°0 [6°8]
600°0 F ¥10°0 F L00°0 F890°0  ¥10°0F 110°0 F ¢00°0 F ¢¢1°0 0200 F ¢10°0 F 100°0 F 9220 6¢0°0 F 0100 F 2000 F ¥1€'0  GE0'0 F¢T0°0 F 600°0 F ¢8¢€°0 (8]
P10°0 + G10°0 F #00°0 + LIT°0  Lg0°0 F 020°0 + ¢00°0 F LLE0 LE0°0 F 8T0°0 F T00°0 F 8¢¥°0 €60°0 F 0200 F 100°0 F €65°0  990°0 F+ 9T0°0 F L00°0 F L89°0 [2°9]
6200 F 6¢0°0 F 900°0 F862°0  ¥50°0 F 8€0°0 F €00°0 F ¢8¢°0 6L0°0 F 6€0°0 F G00°0 F €160 GOT'0F GE0'0F 000 F88T'T  0ET'0F ¢¥0°0 F 900°0 F 95€°T [9°¢]
TL0°0F LL0°0 F 6000 F994°0  TCI'0F8L0°0+F S00°0 F 89€'T GLT'0 F70T°0 F 900°0 + 966°T 0€¢°0 F 9900 F 9000 F¢cs'c 9.0+ 160°0 F 0T0°0 F 88L°C (R
661°0F 0ST°0F ¥I00F9v0'Cc  ¥8¢°0F ¢ST1°0 F+ 0T0°0 F 9¥¢'€ 8T¥'0F 8€T°0 F 8000 F 61¢F 0€G°0 F291°0 F 0100 F 009'S 6290 F ¥ST°0 F 8T0°0 F LG6°¢ [7 ‘€]
8LY'0F 929°0 F G200 F991°¢ 8290 F 8¥¢'0 F 020°0 F ¢69'L GG6°0 F €€¢°0 F 810°0 F ¥<0°01 VICTFVEE0F CcO0F VI8 TT  €LET F LLEOF ¥P0°0 F 9L9°CT [
9€0'T F GI8°0 F L50°0 F 6€9°0T  S6E'T F €89°0 F 902°0 F 8VETI 9GL'T F809°0 F 990°0 F €6¢°LT 021°¢ F895°0 F 6400 F 689'8T  999°C F 998°0 F 0¢¢'0 F 910°0¢ [c 1]

[ev—‘g—]

[—‘cr—]

lee— -]

(presspeq) [(0/A0D )/qui] (,fiptdp)/op

[e—‘ce—]

[ez—‘e—]

S\[p/pen | 1d

- - ¢00°0 F 2¢00°0 F T00°0 F 620°0 ¢00°0 F200°0 F T00°0 F¢€0'0  g00°0 F €00°0 F T00°0 F LEO°0 [F1e1l
- - ¢00°0 F €00°0 F T00°0 F 6€0°0 €000 F 2¢00°0 F T00°0 F L¥0°0  €00°0 F €00°0 F T00°0 F L50°0 [eT ‘21]
- €00°0 F 70070 F ¢00°0 F 6€0°0 ¥00°0 F #00°0 F 100°0 + 190°0 ¥00°0 F #00°0 F 100°0 F 0200 S00°0 F ¥00°0 F 100°0 F 060°0 [e111]
- 700°0 F €00°0 F ¢00°0 F 990°0 G00°0 F €00°0 F T00°0 F 160°0 900°0 F ¥00°0 F ¢00°0 F 0TT°0 L0070 F ¥00°0 F 200°0 F ¢¢1°0 1T ‘0T]
- 2000+ 0T10°0 +¢00°0 F 01T°0 800°0 + L00°0 + ¢00°0 F T¥1°0 0TO'0 F L00°0 F TO0'0 F9L1°0  TT0°0 F L00°0 F 000°0 F ¥81°0 (071 ‘6]
600°0 F 7100 F 0100 F&IT°0  TT00F ST10°0 F €00°0 F LLT°0 €10°0 F 110°0 F+ ¢00°0 F 0720 G100 F 6000 F¢00°0F 0820  810°0 F €T0°0 F 000°0 F 80€°0 [6°8]
¥10°0 F 920°0 F 800°0 F 0020 8T0°0 F 120°0 F €00°0 F 80¢°0 ¢c0'0F 610°0 F ¢00°0 F <070 9200 F LT00 F €000 F 2870 8200 F ¥10°0 F S00°0 F 16¥°0 (8]
¥20°0 F 670°0 F GT0°0 F €LE0  G€0°0 F LEO'0 F #00°0 F 8950 6€0°0 F 1€0°0 F+ ¥00°0 F 0€L°0 G70°0 F 1700 F+ ¥00°0 F 0¥8°0  090°0 F ¥¢0°0 F 810°0 F 9.8°0 [2°9]
9%0°0 F G90°0 F 600°0 F LGL°0  690°0 F 2900 F S00°0 F ¢90°T ¢L0'0F 290°0 F G000 F 0%€'T ¢80°0 F 970°0 F G000 F €¥S'T L6070 F L¥0°0 F 800°0 F #99°T [9°¢]
¢60°0 F EET0OFPIOOF99¢'T  8IT'0F LIT°0+ 8000 F 09T1°¢ GP1°0 F €0T°0 F 600°0 + 80L'C T9T°0 F #ST°0 F G000 F0c0'€  ¢61°0F 9800 F ¥I0°0 F89T°€ [l
861°0 F G¥¢'0 F 0¢0°0 F86¥'€  6V¢'0F 1€¢°0 F 0T0°0 F 2S¢y 06¢°0 F 1¥1°0 + 0T0°0 F 0T¥°¢ EVEOF PLTOF VIOO0OF CLT9  VIPOF TLT°0F G20°0 F 98¢°9 [7 ‘€]
0070 F 809°0 F G€0°0 F990°L  904°0 F 0920 F 9¢0°0 F €026 L69°0 F CLEOF €80°0 F 8TO'TT T0L°0 F ¢S€0F ¥20°0 F 020l 988°0 F ¥9€°0 F 650°0 F S1¢°CT ¢l
1€9°0 F 2€9°0 F80T'0 F CEO'TT  988°0 F 6€7°0 F 080°0 F 6¢€°CT €10°T F 2L09°0 F 020°0 F 69€°LT 60T F €99°0 F G60°0 F 06€'8T  I8F'T F #88°0 F S0€'0 F 9LC'81 [c 1]

[7icel

lge'e]

%]

gzl

(R

S\[p/pen | 1d

15

(premioy) [(o/p09)/qu] (,fipLldp)/o,p

‘Juouoduwod d1yewIa)sAs PoJe[aIInd oY) Py}
9T} pUR SUIQ USMJO( POYR[DIIOIUN ST Jer[) AJUTLIIIUN JIJRU)SAS 9} JO juauoduod oY) PUOIdS Y} ‘TeIIISIYR)S ST AJUTe)Iedun sy oy [, "soryiprdes
pIeMIDR( PUR PIEMIO} je SUOISI0d qJd ur ,fi pue Id jo uorpouny e se uoronpord 7 3duword 10§ UOIPI0S-SSOID [RIJUSIDPIP-O[qUO(] € d[R],



Table 4: Differential cross-section for prompt D production as a function of pr in pPb collisions
at forward and backward rapidities. The first uncertainty is statistical, the second the component
of the systematic uncertainty that is uncorrelated between bins and the third the correlated
systematic component.

pr[GeV/e]  do/dpr [mb/(GeV/c)] (Forward)

1, 2] 17.826 + 0.433 £ 0.955 & 1.808
2, 3] 12.218 & 0.104 + 0.216 + 1.177
[3,4] 6.259 & 0.072 % 0.074 + 0.591
[4, 5] 3.051 & 0.027 & 0.025 + 0.283
[5, 6] 1.576 & 0.017 + 0.017 4 0.146
6,7] 0.843 4 0.012 + 0.019 =+ 0.079
7,8] 0.476 % 0.011 & 0.010 == 0.045
8,9] 0.244 4 0.006 % 0.009 + 0.023
[9, 10] 0.147 + 0.005 + 0.004 + 0.014
(10, 11] 0.095 & 0.003 = 0.005 = 0.009
[11,12] 0.059 £ 0.002 % 0.002 + 0.006
12, 13] 0.034 £ 0.002 % 0.001 =+ 0.003

pr[GeV/e]  do/dpr [mb/(GeV/c)] (Backward)
] 20.196 £ 0.421 £0.975 £ 2.700
] 12.163 £ 0.119 4+ 0.196 £ 1.490
] 5.729 £ 0.050 £ 0.073 £ 0.694
] 2.553 £0.025 £ 0.029 £ 0.300
]

1.182 £ 0.014 £ 0.020 £ 0.143

[6,7] 0.524 = 0.009 = 0.012 =+ 0.063
7,8 0.276 = 0.004 = 0.005 =+ 0.031
8,9 0.153 = 0.004 = 0.004 & 0.018
[9, 10] 0.083 = 0.002 = 0.003 £ 0.011
10, 11] 0.053 = 0.002 = 0.003 & 0.007
[11,12] 0.029 = 0.001 = 0.001 = 0.003
[12,13] 0.019 = 0.001 = 0.001 = 0.002
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Table 5: Differential cross-section for prompt D™ production as a function of pr in pPb collisions
at forward and backward rapidities. The first uncertainty is statistical, the second the component
of the systematic uncertainty that is uncorrelated between bins and the third the correlated
systematic component.

pr[GeV/e]  do/dpr [mb/(GeV/c)] (Forward)
1,2] 40.198 + 0.174 + 0.717 + 2.291
2, 3] 25.763 £ 0.057 £ 0.456 £ 1.326
3, 4] 12.959 £ 0.019 £ 0.219 £ 0.638
4, 5] 6.311 % 0.012 = 0.135 % 0.300
5, 6] 3.188 £ 0.007 £ 0.064 £ 0.151
6,7]
78]
8,9]

1.693 £ 0.012 £+ 0.042 £ 0.081
0.943 £ 0.005 £ 0.022 £ 0.045
0.559 £ 0.005 £ 0.014 £ 0.028
9, 10] 0.306 £ 0.001 = 0.008 £ 0.015
1] 0.194 + 0.002 £ 0.004 £ 0.010
2] 0.130 £ 0.001 £ 0.004 £ 0.007
3] 0.071 + 0.001 £ 0.002 £ 0.004
4] 0.048 £ 0.001 £ 0.002 £ 0.003

pr[GeV/e]  do/dpr [mb/(GeV/c)] (Backward)
, 2] 40.492 + 0.161 + 0.785 + 4.317
] 23.726 + 0.031 4+ 0.402 4+ 2.241
] 10.684 £0.014 £ 0.170 £ 0.981
] 4.720 £ 0.008 £ 0.094 £ 0.414
] 2.170 £ 0.005 £ 0.041 £ 0.188

6,7] 1.050 £ 0.004 £ 0.020 £ 0.093
7,8] 0.557 £ 0.006 £ 0.013 £ 0.051
8,9] 0.289 £ 0.002 £ 0.007 £ 0.026

[9, 10] 0.166 £ 0.001 4= 0.004 £ 0.015

(10, 11] 0.101 £ 0.001 £ 0.003 £ 0.010
(11, 12] 0.069 £ 0.001 = 0.003 £ 0.007
[12,13] 0.038 = 0.000 £ 0.002 £ 0.003
(13, 14] 0.025 £ 0.000 £ 0.001 £ 0.002
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Table 6: Differential cross-section for prompt D} production as a function of y* in pPb collisions
at forward and backward rapidities. The first uncertainty is statistical, the second the component
of the systematic uncertainty that is uncorrelated between bins and the third the correlated
systematic component.

* do/dy* [mb | (Forward)

<

[1.5,2.0] 19.032 £ 0.467 £ 1.622 £ 2.098
[2.0,2.5] 19.347 £ 0.231 + 0.790 £ 1.854
[2.5,3.0] 18.918 £ 0.276 4+ 0.482 £ 1.749
(3.0, 3.5] 17.129 £ 0.344 £+ 0.449 £ 1.606
(3.5, 4.0] 11.227 £0.594 £ 0.414 £ 1.113
y* do/dy* [mb | (Backward)
[—2.5,—3.0] 22.148 +£0.434 4+ 1.383 + 3.142
[—3.0,—3.5] 21.695 + 0.392 4 0.539 + 2.667
[—3.5,—4.0] 18.086 +0.342 +0.414 £+ 2.214
[—4.0,—4.5] 15.176 +0.329 4+ 0.714 + 1.962
[—4.5,—5.0] 8.814 £ 0.459 + 1.047 £+ 1.002

Table 7: Differential cross-section for prompt DT production as a function of y* in pPb collisions
at forward and backward rapidities. The first uncertainty is statistical, the second the component
of the systematic uncertainty that is uncorrelated between bins and the third the correlated
systematic component.

y* do/dy* [mb | (Forward)

43.77£0.31 £0.98 £ 2.90
43.18 £0.10 £ 0.71 £2.26
39.59 £0.09 £0.74 = 1.88
33.58 2= 0.09 & 0.58 = 1.62
24.60 £0.12£0.92 £1.22

y* do/dy* [mb | (Backward)
[—3.0,—2.5] 44.40 £0.234+0.96 £4.73
[—3.5,—3.0] 41.19+0.08 +0.68 + 3.80
[—4.0,—3.5] 35.70 £0.07 +0.59 + 3.47
[—4.5,—4.0] 27.78 £0.21 £0.75 £ 2.74
[—5.0,—4.5] 19.10 £0.06 +0.99 £ 2.13
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Figure 13: Nuclear modification factor R,py, for prompt D] production as a function of pr in
different y* intervals. The vertical error bars show the statistical uncertainties and the boxes show
the systematic uncertainties. The coloured bands represent the theoretical calculations using
the HELAC-Onia generator [47,48], incorporating nPDFs EPPS16 (grey) [50] and nCTEQ15
(blue) [51].
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Figure 14: Nuclear modification factor R,py, for prompt D production as a function of pr in
different y* intervals. The vertical error bars show the statistical uncertainties and the boxes show
the systematic uncertainties. The coloured bands represent the theoretical calculations using
the HELAC-Onia generator [47,48], incorporating nPDFs EPPS16 (grey) [50] and nCTEQ15
(blue) [51]. The coloured line represent the CGC2 (red) calculations [59).
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Table 8: Nuclear modification factor Rypp for prompt D} production as a function of pr
at forward (integrated over the common rapidity region of 2.0 < y* < 4.0) and backward
(integrated over the common rapidity region of —4.5 < y* < —2.5) rapidity. The first uncertainty
is statistical, the second systematic.

pr [GeV/c ] R,py, (Forward)
[1,2] 0.800 4+ 0.021 £ 0.112
(2, 3] 0.705 £ 0.005 £ 0.066
3, 4] 0.731 % 0.006 = 0.057
[4,5]  0.742 £ 0.007 £ 0.058
5,6]  0.764 - 0.008 + 0.063
6, 7] 0.816 £0.014 £ 0.080
[7,8] 0.829 £ 0.022 £+ 0.090
8, 9] 0.852 = 0.016 £ 0.117

9, 10] 0.845 +0.019 £ 0.109
G R,py, (Backward)

0.957 £ 0.022 £+ 0.160
0.967 £0.009 £0.111
0.956 £ 0.008 £ 0.101
0.928 £ 0.009 £ 0.099
0.896 £+ 0.010 £ 0.107

o

pr

Ot N =
@OO\TQCT'H;QDI\D%
~

6, 0.817 £ 0.015 + 0.100
7, 0.883 £0.013 £0.110
8 0.862 £0.018 £ 0.136

©
—
=

0.819 +£0.028 £ 0.127

Table 9: Nuclear modification factor Rppy, for prompt D] production as a function of y*,
integrated over 1 < pp < 10 GeV/e. The first uncertainty is statistical, the second systematic.

Y Rypy,

[ ] 1.1724+0.012 £0.147
[ ] 1.016 £0.019 £ 0.123
[—3.5,—3.0] 0.941 +0.017 £ 0.112
[ ] 0.86940.017 £0.144

[ ] 0.887 £ 0.011 £ 0.131
[ ] 0.742 £ 0.011 £ 0.072
3.0,3.5] 0.743 = 0.015 £ 0.067
[ ] 0.635 £ 0.034 &= 0.069
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Table 11: Nuclear modification factor Rypy, for prompt DT production as a function of pr
at forward (integrated over the common rapidity region of 2.0 < y* < 4.0) and backward
(integrated over the common rapidity region of —4.5 < y* < —2.5) rapidity. The first uncertainty
is statistical, the second systematic.

pr [GeV/c ] R,py, (Forward)
1,2] 0.652 = 0.002 £ 0.058
(2, 3] 0.693 £ 0.002 £ 0.053
(3, 4] 0.715£0.001 £ 0.051
[4, 5] 0.727 £ 0.001 £+ 0.059
[5, 6] 0.746 £ 0.002 £ 0.058
6, 7] 0.779 = 0.005 = 0.070
7, 8] 0.787 = 0.005 = 0.071
[8,9] 0.783 £0.010 £ 0.078

9, 10] 0.929 £ 0.006 £ 0.087
G R,py, (Backward)

0.808 £+ 0.004 + 0.100
0.850 £0.001 £ 0.089
0.834 £0.001 £ 0.083
0.831 £ 0.001 £ 0.085
0.809 £ 0.002 £ 0.085

o

pr

Ot N =
0,00, 21 3 O i 00,00 B,
~

6, 0.808 4= 0.003 == 0.088
7, 0.797 £ 0.008 £ 0.085
8 0.758 £ 0.004 = 0.089

‘©
—
=}

0.841 £ 0.005 £ 0.098

Table 12: Nuclear modification factor Rppy, for prompt D' production as a function of y*,
integrated over 1 < pp < 10 GeV/e. The first uncertainty is statistical, the second systematic.

Yy Rpr

[ ] 0.892 4 0.007 £ 0.096
[ ] 0.854 £ 0.002 £ 0.087
[—3.5,—3.0] 0.796 + 0.002 £ 0.088
[ ] 0.791 £ 0.004 £+ 0.102

[ ] 0.764 + 0.002 4 0.078
[ ] 0.704 % 0.002 % 0.053
3.0,3.5]  0.649 & 0.002 & 0.045
[ ] 0.591 + 0.003 & 0.055
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Table 14: Forward and backward production ratio Rpp for prompt D} mesons as a function of
pr and y*. The first uncertainty is statistical, the second systematic.

RFB

0.763 £ 0.032 £ 0.103
0.743 £ 0.011 + 0.079
0.752 £0.011 £ 0.075
0.764 £ 0.013 = 0.073
0.858 £ 0.016 £ 0.084
0.982 £ 0.030 £ 0.102
0.980 4= 0.030 == 0.089
0.921 £0.028 £ 0.092
1.028 +0.051 £ 0.119
0.978 £0.057 £ 0.148
1.028 £0.074 £ 0.144
1.068 £0.144 £ 0.161

RFB

0.854 £ 0.021 £+ 0.119
0.790 £ 0.021 + 0.084
0.623 +0.035 £ 0.071

Table 15: Forward and backward production ratio Rpg for prompt D* mesons as a function of
pr and y*. The first uncertainty is statistical, the second systematic.

pr [GeV/e ]

RFB

[1,2]
2,3]
[3,4]
[4, 5]
[5, 6]
6,7)
[7,8]
[8,9]

[9,10]

0.775 £ 0.004 £+ 0.092
0.785 £ 0.003 £ 0.082
0.832 £ 0.002 &= 0.083
0.878 £ 0.003 £ 0.086
0.913 £ 0.004 £ 0.088
0.979 £ 0.010 £ 0.097
0.993 £0.014 £ 0.101
1.048 £ 0.022 £ 0.111
1.081 £0.013 £0.118
1.103 £ 0.022 £ 0.127
1.097 £0.028 £ 0.126
1.101 £ 0.049 £ 0.137
1.272 £ 0.044 £ 0.163

RFB

0.881 £ 0.005 £ 0.104
0.814 4 0.003 == 0.086
0.690 £ 0.004 = 0.072
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Figure 16: The production cross-section ratio 0D5+/ op+ as a function of pr and y* in pPb
collisions. The error bars show the statistical uncertainty, the red boxes the uncorrelated
systematic uncertainty and the blue boxes the correlated systematic uncertainty. The coloured
bands correspond to the theoretical calculations, incorporating nPDFs EPPS16 (gray) and
nCTEQ15 (cyan) w
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Figure 17: The production cross-section ratio, o fors /o p+, versus normalized event multiplicity in
different D-meson pr (2-6 GeV/c) and y* ranges for the (six upper plots) forward and (six lower
plots) backward rapidities. The vertical error bars show the statistical uncertainty, the boxes
the systematic.
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Figure 18: The production cross-section ratio, o Dt /o p+, versus normalized event multiplicity
in different D-meson pr (6-12 GeV/c) and y* ranges for the (six upper plots) forward and (six
lower plots) backward rapidities. The vertical error bars show the statistical uncertainty, the
boxes the systematic.
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