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Smplem ndad cascademadel

P(S,Ey,x) - probability to obtain signal S due to interaction particle with energy
Eo with block of matter (thickness x)

Eq X
P(S,Eq.x) —/dEfC(EO,E,x)PC(LS',E(),E,A')e_zf'f"‘+/dx02de_zf”'0
0 0
EU Minax  p N . n
/ dE fo(Eo.E.x0) 3 / [[deV (E.ney.....en) / dSo | [T dS:P(Si.&.x —xo)
) n=1" i=1 i=1
n
Pe(So.Eo.E.x0)d(S— > Si).
i=0

where f.(Fo,E,x) - probability to lose energy £y — E on length x in “continuous”
collisions, P, (S, Ey, £, x) - probability to get signal S in such collisions.
W(E,n,e1,....&,) - probability to create » particles with energies €1....,€, in
discrete interaction with primary energy E.
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M anentsof A dditveSonal

By definition
/ dSP(S, Eg.x) = 1
0

Hmax  p
Z /dal...danW(E“n,a.ag“...,an) =1

n=1

Average signal of cascade - S(Eq.x) = [, dSSP(S,Ep,x)

Ey X Ep
S(Eg.x) = / dE fo(Eo.E.x)Sc(Eo. E.x)e™ ™ ¢ / dxgE e~ / dE f(Eo,E x0)
0 0 0

'

— E o
{Se(Eo,E,xo) + / deH(E . e)S(e,x —xp)},
0

where

co

Se(Eo.Ex) = / dSSP, (S, Eo. E.x)
0

HY(E e) = Yo [ dey...de,W(E . n.e €. ....€,) - one-particle inclusive
spectra.
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M anentsof A dditveSonal

Second moment of cascade signal

P (Ey.x) = /0 " dSS2P(S.Eq.x).
Eo x
S (Ey,x) = / dE f.(Eo, E.,x)S2(Ep, E.x)e %% + / dxoE e E
0 0
Eo _ _ .E . _
/ dE f.(Eo. E 50 ) {S2(Eg, E.x0) +Se(Eo, E.xp) /0 deHV (E £)S(e,x —x0) )
0
- . _ _
+ . (1810782]‘](2)(5‘,81q€2)5(81q_XfxO)S(EQ,X—X())}Q
where

(e 0]

S (Ey,E.x) = / dSS2P,(S.Eq.E )

0
HZ)(E . g).,e,) = S n(n—1) [ des...de,W(E. n.g.€;.....e,) - two-particle

inclusive spectra.
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D ata an protan producton
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Nuclear effects: A physics?
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dN/dpdQ (1/srad/GeV/c)

IH E P thik tamgetdata v s.modek
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E naqy depositin 1n ¢ylndrcal tungsten target
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Before workshop

Energy deposition (MeV/em)

After workshop
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Rap prposal

Proposalforquantifying M IPP data utility

Thi target sinulations to be canparad betw ean varbus genaatorsused 1 siov ersmubtins nM ARS,Geantd ,FLU KA,
PHITS andM CNPX.

Beam Species— U 26 baam goecks ot K+ pt)

Beam M anenta-1,3,5,10,20,40,80 100 G€V /c (Chisdoes resnance regin and contiuum )

Tamgetnuckr-H2,D2, Be,C,N2, Fe,Si,U (tharsiggestinsw ebbane)

A sa function of beam manentum and target type ganaate foreach madel the folbw g

1 E Bsticand Inelbstic aoss ssctin

2M ultplicity distrbutin @s/dn) for nebsticerants.

3 )Inclusive aoss sectinsds/dk, ds/doT for fhal stateparticks ot K+ ot )asa fiinctin of totalmultplicity . Thisw 11l show
aconehtinsw rtmultplicity.

4 Ji'w o partick conehtins (Epiy conehltins). W illgecify thisbettershortly.

5 N artzon nclisiedstrbutions fian nuckarbreakup.

W eshouH setup amedchanisn forgenaating thesepbts (i ROOT) 11 a sam tautanatc fashin
and provieROO T maaos foraan paring varousnuckiand modek. P bts fiom each reactin can
be 1 a sparateROOT fobier.

A skt numberof theeepbtscan be iiclided 1 thew hitepgper.

Even ifthemodek agreew 1th each other, they may alldsagreew 1th data.H ov evarthis exacise
w ilexam he modelvariance h smedaail.
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Cumentstatus

M CNPX (LaureW atas),PHITS (M atsuda N arhio)agred to aolbbaatew ith Geantd andM ARS15 1
thisprofet. N o reoand fiam F 1ika yet.Sanetechnialproblen s stillqoan.

E xclisive ganaator snesded to smubtedistrbutins ¢4 ).M AR S15 areusng niclisivegengator nmost
aass. E xclisivegenaatorbasad an 1eont LAQGSM madelshauH beavaibbkesoan.

ShauHw eusetotalmut-plcty archarged particemu b plcty archarged particksmut-plcty i sme

manaitun m@anges:

1 Seoondary protons and neutironsw thmanentum < 1 GV /c areproduced 1 “ebstic” intrla-nuckarcascade
and breakup

2) Seoondarymesns and otherbaryans are aeated 11 fav high-enaqy ntaactins

3 D epandencaeof ane-and tw o-partrcke nchistedstriutinsan TOTA L multplicity couH be nanclisie

BeforeM IPP data 1l gopearw ecan use above proadure formodel canparismnsw ith exastng eparmeantal
data an aoss seotins, tw o partick conehltins fiinckins, clisiye soectia of naurtions/orotans fiom nuckar
breakup
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Cross section (barn)
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Cross section (barn)
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Ed’c/dp’ (mb/GeV/c®)

Ed’c/dp® (mb/GeVZ/c®)

Lov enaqy protanss nautrans goactia
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Canclisins

o Evaliated set of epaim entaldata 1snesdad forverfication of genaalpurpose siow er
aodes. N ev praciedata are mpartant
to rEsole goan problan sw ith aoss ssotin nam alzatin and canplicatad A -dgoendance
atenages< 100G€/ .

o A llaxdederebament groupspadom thercode verifiatins, but reomt hadran it show er
ade nterramparsn hep to find sausproblan s. System atic code nter=eanparisn
aouH beuseful to nasase predictivepor erand relability of show ersmubltins.

o D evebament of san rautan atic procedure for genaation of sane mpartant dstrbutins
usng different cxdes can beusefiils

" to smplify code nterreanparisn;

" toquantify aannectin betw e sysEmatcenors in desxption of m rxosocpxe hA
aollisons and systan atic enors  ghbal show ersmubtins;

" to fnd cutw haenav meaqemant aremost mportant;
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