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Updated simulation for Pb target

« Horizontal HES-HKS at Hall C
« 20, 30 and 40 days for 25 yA beam on 150-mg/cm? Pb
* g.S. (251, hole) has 25 nb/sr
- The first peak (2s,,, + 1d3/,, holes) has 50 nb/sr
» Fitting for

« The first peak (s, low)
« The fourth peak (p, high)

e Simulation for 1000 times for each condition

c.f.) Previous study on Nov 15, 2023:
https://wiki.jlab.org/tegwiki/index.php/HYP Pb-exp 20231115
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https://wiki.jlab.org/tegwiki/index.php/HYP_Pb-exp_20231115

Sample spectra for the simulation

Spectrum generation %1000

208Pb(€,€’K+)20ﬁTl 'i’ :00 208Pb(e e’K+)2 Tl u
0.6 MeV (FW|HI\/I) H s £0.6 MeV (FWHM) ‘

Fitting > ABStat'

150 g/cm?2, 25 u A, 20 days x1000
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Fitting for two peaks

208ph (e, e’ K+)2 8Tl il - *°°Pb(e,e'K*)2ORT]
0.6 MeV (FWHM) 0.6 MeV (FWHM)

281/, + 1d;,, holes @ s, 1d;/, + 0hyy/, holes @ pa
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Result of AB3®" vs. beam time
for the p, hlgh (the 4™ peak)
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Comparison between 1st and 4th peaks
The 1st peak (s, low) The 4st peak (p, high)
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Summary

« Simulation conditions were updated
*S/N looks better than before

« 20 vs. 40 days (25 pA on 150-mg/cm? 208pPh)
* 5\ low (2s,,, + 1d5/, holes @ s,): ABR?" = 210 — 160 keV
» pp high (1d3,, + Ohyy/, holes @ p,): AB?" = 95 — 70 keV
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Backup
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Simulation result

The 1st peak (s, low) The 4st peak (p, high)
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Theoretical calculation (4°8Pb->2%8,Tl)

208Pp, (y,K*) 208T1  £y=1.56 GeV, ;=10 deg T. Motoba, JPS Conf. Proc. 17, 011003 (2017);
285 proton hole https://doi.org/10.7566/JPSCP.17.011003
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Table III. Calculated cross sections for the *®Pb(y, K*)**Tl reaction at E,=1.56 GeV and ¢%*= 5 and 10
deg. Each entry (nb/sr) is for the Ip-1h multiplet [(nt’j);'(nf:"j)’\h summed up over jA = £+ 1/2 and J.
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(1d3p2)," 16.7 | 37.6
(0/‘!1”2);] 2. . . 20.7 | 499
(1ds);! : ) 249 | 46.5
(0g7/2)," : : 27.1 | 49.0
(0go2);! 5 32.8 | 609
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https://doi.org/10.7566/JPSCP.17.011003

Assumptions of the yield and rate

T t P Peak
Setting current N ame (mg Spectrometer Spectrometer Efficienciy day Hyper  significance pqcicion

(HA) lem2)

' ; i i Mass
e' rate pi rate K rate prate Ktrig rate Coin rate Resolution

Yield  (fsioma) - Sy (Hz) (Hz) (Hz) (Hz) (Hz) (Hz) (MeV)

He6Lambda Li6 PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 ! 143 | 150,000 34,000
LisLambda Be9 PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 147 | 160,000 32,000
Be11Lambda B11 PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 ! 14.5 | 200,000 31,000
B12Lambda Graphite PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 6.7 | 260,000 31,000
Mg27Lambda(g.s) AI27(gs) PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 : 18.3 | 500,000 27,000
Mg27Lambda(e.x) Al27(ex) PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 ! 83 | 960,000 30,000
K40Lambda Ca40 PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 . 10.3 | 770,000 26,000
K48Lambda Ca48 PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 . 10.4 | 650,000 25,000
TI208Lambda(g.s) Pb208(gs) ~ PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 . 30.8 |1,200,000 10,000
TI208Lambda(e.x) Pb208(ex) ~ PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 17.9 1,200,000 10,000
Lambda CH2 - PCS+HES(H) 8.5deg ~ PCS+HKS(H) ~ Setting 1 82 | 46000 3,600

Graphite
Ca40
Ca48
Pb208(gs)
Pb208(ex)
CH2

https://docs.google.com/spreadsheets/d

Li7

/18GEnIWgMTDtWNbbDInGvp9WieGrG- .

AI27(gs) 2.7

XeFpljVcl OnBys/edit#gid=2056335386 T

H2(40K) 0.00283
He4 0.0131
He3 0.0095
Li6 0.534
B11 2.08
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