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better science through chemistry

T. Grassi (STARPLAN) KROME BOOTCAMP 2014 September 2014 1/21



dust
@ Understand that photochemsifry is a mess
® Realize that KROME saves your day

- another one bites the dust
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KROME Bootcamp 2014 - From molecules to dust
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KROME Bootcamp 2014 - Dust and molecules

Reactions for grains

HC+H — H,+C
CyHipp+ew — C24HI2 = A
dustsgrn —  dustygror + dustygier???7

Expand chemical network

H, C, 0
H,, C,, HC, ...

H,0, CO,, Os, ...

CH3, Hzoz, H2C2,

HC,, CHy, H,CO,, Cs, CoHs, . ..
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KROME Bootcamp 2014 - Dealing with grains

molecules dust
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KROME Bootcamp 2014 - Bin distribution in kROME (egns)

How KROME computes the bin size
Amax
¢ = / a—’da (8)
@min
1-8 1-8
_ 8max — 8pjp
¢ = = (©)
S _ / ™ a—fda (10)
N ag
1/(1-8)
a = [,fl(l—/maé‘ﬁ] =9(20) (11)
a1 = 9(a) (12) |
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KROME Bootcamp 2014 - Dust variables available

Internal variables

xdust ( ndust)
krome_dust _asi ze(ndust)
krome_dust _asi ze2( ndust)
krome_dust _asi ze3( ndust)

krome_dust _aspan( ndust)

krome_dust _partner_rati o(ndust)
krome_dust partner_rati o_i nv(ndust)
kronme_dust partner i dx(ndust Types)
krome_dust _T(ndust)

aspan = Aa (13)
asp
fpar = 7mp;rr (14)
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KROME Bootcamp 2014 - Array size

B Brrex
C
Si

./ krome my_favourite_network -dust=5,C, Si
ndust =5x2 =10
ndust Types =2

=} 5
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KROME Bootcamp 2014 - Getting started

Initialize the dust

call krone_set dust _distribution(al ow=5d-7, &
aup=2. 5d-5, beta=-3.5d0)

call krone_set dust _distribution()

call krone_scal e_dust_gas_ratio(ratio, x(:))

call kronme(x(:), Tgas, dt)

Old way (not supported any more)

call krone_set dust distribution(adust(:), xdust(:), &
rati o, al ow=5d-7, aup=2.5d-5, beta=-3.5d0)

call kronme(x(:), Tgas, dt, adust(:), xdust(:))

xd(:)
ad(:)

kronme_get dust _distribution()
krome_get dust_si ze()
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KROME Bootcamp 2014 - Flags: growth

./ krome -n awsome_networ k -dust=10, C - dust Opti ons=GROMH J

Growth equations (Dwek+1998)
Ry = cqma® (ng+e)n,S(Tq,Tg) Vg (15)
8k,
Yy = W—mpTg (16)
cg = 1074 (17)
e = 10712 (18)
S(Tg,Ta) = CoTg(ci Ty +Cp) e %o (19)
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KROME Bootcamp 2014 - Flags: sputtering

./ krome -n |lovely network -dust=10,C -dust Opti ons:SPUTTERJ

Thermal sputtering equations (Nozawa+2006)
R. = ma’ngvg Y n Yi(Ty) (20)
i€ions
8ky
Vg = W—mpTg (21)
e@—Co log Ty
Y, — - 22
! C1+Co Iong+C3 (22)

W
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KROME Bootcamp 2014 - Flags: H, catalysis

./ krome -n wtf_network -dust=10, C -dust Opti ons=H2 J

H, on surface, equations (Cazaux+2009)

. Vg N . .

e, = 92 23 3 6 [To,Ta(i)] na(i) a? Sn,(Tg, Ta)
i€bins jetypes
8kp
_ T 23
Vg el (23)
-1
2

S, — [1 n o.«/ﬁ +0.2Tg, + 0.08Tg*} (24)
¢ [Tg.Ta(i)] = aniceLaTeX exercise + typo (25)
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KROME Bootcamp 2014 - Dust: optical properties

CMBN

m{B‘v

@
Kirchoff’s law:
“and in the end / the radiation you take / is equal to the one / you make”
Fem = Tapbs +Tlcme (26)
[e@EBET.@IE ~ [QaE)E)NE @7)

+ /Q(a,E)B[E,TCMB]dE

v
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KROME Bootcamp 2014 - Chemistry on surface

1

®

O

Gas-grain chemistry
e Adsorption (gas — dust)
e Desorption (dust — gas)
e Surface chemistry (dust — dust)
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O — Ogust J

ka = ma?vgng(a)Sa[Ty, Ta(a)] (29)
1
Sa(Tg,Ta) = [1 +0.4,/Tge + Tax +0.2Tgs + o.osTgi] (30)

[8ks,

- = = = = W4
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Ogust =+ O J

Ebare, Eice.
ke = Vo |:Fbare eXp (_ t_)l?.dre’l) + Fice eXp (_%>:| (32)

. n
Fice = min|[ H2071:| Fbare = 1 — Fice (33)
nd ns
4
NgNs = ¢ = ndO'dT (34)
Ap
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KROME Bootcamp 2014 - Bootcamp recap

e solver

e GPU porting

e improve CR heating

e please, more plot tools (gnuplot is nice, but. . .)
e improve partition functions

¢ upgrade some interfaces

e new tools

¢ new user functions

Feedback form
password: khkkhkhkhkhkhkhkhkkhkk*
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Thank you for your attention!

“Given enough eyeballs, all bugs are shallow.”
(Eric S. Raymond)

http://kromepackage. org/
htt p: // kr omepackage. or g/ boot canp
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