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Detector geometry in Run 8
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A\ selection: time evolution

Production: Dec. 2023

Production: Feb. 2024
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K?° selection: time evolution

Production: Dec. 2023
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VO0: Data vs MC
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Run quality checking
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HADES strangeness production studies

“Hyperon production in Ar+KClI collisions at 1.76A GeV”
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STAR strangeness production studies

“Strange hadron production in Au + Au collisions at Vs,, =7.7,11.5, 19.6, 27, and 39 GeV”
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Monte Carlo tuning

Before corrections




X-residuals in Silicon (g > 0)
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X-residuals in Silicon (g < 0)

&

| hSi_X_MC_neg_1} 5 | hSi_X_MC_neg 2 | 5 | hSi_X_MC_neg 3 | 5 | hSi_X_MC_neg 4 | 5
1_ Ul hSi X MC neg 1 1_ PéSiifocfneagJ 1_ r;s:ﬁxﬁmc{;g;g 1_ r;s:ﬁxﬁmc{:'g;:
OI 8: StdDev  0.04662 OI 8: Std Dev 0.0284 OI 8: StdDev  0.02692 OI 8: StdDev  0.04763
06" 06" 06" 06"
04r j Li 04 H‘ 04 04 JH 1&
02_ [ L 02_ J ! 02_ J ﬂ] 02_ f J ] LL
B:n %Jrjx;&f\\ L B:II |‘Jj‘|JLLTQH AR RN -B_HHHHH ﬁf Lll}'i BN N B: ﬁﬁﬁihh -
-0.25-0.2-0.15-0.1-0.05 0 0.05 0101502 025  -0.25-0.2-0.15-0.1-0.05 (.05 0.4 0.1502 0.25 ~ , -U.25-0250.15-0.1-805 0 0.05 0.1 0.15 0.2 0.25  -0.25-0.2-0.15-0.1-0.05 0 0.05 0.1 0.15 0.2 0.25
Xhit-Xtr (cm) I msﬁrtcmy 0;I'< ﬁ +'m Xhit:Xtr (cm) Xhit:Xtr (cm)
ThSI_X_MC_neg_1] 5 {hSI_X_MC_neg 2| 5 {hSI_X_MC_neg 3 | 5 {hSi X MC_neg 41 :
1 e | G = oo ot
fh memm | ﬁ o T e
A T T . ' i |
10" i / 5, : a5 : / Hi g AT
r i I-L~| B [ . LLL"-H 1 L ‘rx HL'-LL 10 :‘r J"I I.'-| 1"-.-.
ri: f“j T 1:1“ 10*2E f ﬁ e LL']_,H 10_2 I f "1,1 rﬂ-i i r_l -1111 L.LL‘
. i ‘Hrf ‘H‘uh : RH i .

10_2 T M Fg X an'JF. N L JJ_H‘ 1'I.LLLII‘ th.I'“‘ f'_,.a'f 'I-..|111 Hnl
o Tl 107 o Lﬂﬂ 1% ! 1 1025 e
o i Ihﬂwu LL : “LIIL T

uf LnL' A rr '-'J'LLl
il 10*g Jﬂﬂ " Bl
10°%: H 104 i B ’
-0.25-0.2-0.15-0.1-0.05 0 0.05 0.1 0.150.2 0.25  -0.25-0.2-0.15-0.1-0.05 0 0.05 0.1 0.1502 025  -0.25-0.2-0.15-0.1-0.05 0 0.05 0.1 0.15 0.2 0.25 10-0.25—0.2—0.15-0.1—0.05 0 0.05010150.2 0.25
Xhit-Xtr (cm) Xhit-Xtr (cm) Xhit-Xtr (cm) Xhit-Xtr (cm)

08.10.2024 A. Zinchenko 13



X-residuals in GEM (q > 0) \@,
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X-residuals in GEM (q < 0)
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After corrections




X-residuals in Silicon (g > 0)
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X-residuals in Silicon (g < 0)
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X-residuals in GEM (q > 0) \@,
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X-residuals in GEM (q < 0) \@,
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Station efficiency




Station efficiencies: Si
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Station efficiencies: GEM
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Station efficiencies: Si
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Station efficiency (hits on tracks)
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Detector efficiency (hits on tracks)
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Lifetime of A: MC
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Mixed background subtraction: Data
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Fitted background subtraction: Data \@,
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Lifetime of A
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Lifetime of A: upper and lower detectors
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A double-differential spectra

o

A M. spectra for lifetime 0.1-0.2 ns
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N m, spectra

Corrected for efficiency m, spectra for different lifetimes
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Effective temperatures for different lifetimes

Boltzman distribution from HADES paper
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A: bins y vs m,.
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A\ m spectra in bins of y

o

> 0.05¢ A efficiency | N N ERNE 212 — A rapidity — — ;
50'045; —e—y =015-045 | - : v2 1 ndf 2.278/2
° g ey =045-075 | 2 - \ p0  1.018 +0.064 |
2 0.04: —o— y" =075 - 1.05 L I S . p1_ 0.6146 +0.0378
16i0.035 - — 08 T
0.03¢ 8L \\
0.025; \ 0.6: m
0.02: — - N
- ' 0.4 X
0.015: - |-»BMeN \
0.01; S 0.2/ .| DCM-SMM, b0 < 9.5 fm
0.005[ . -
% 01 02 03 04 05 06 =% 02 04 06 08 1
m.-m, (GeV) Yem
——| Lambdas vs m_ |
£ 10° =
3 T Boltzman distribution from HADES paper
‘E‘ sx% \""--.\H-..:
- 10 E i — -.\ .
S U 1 &M (my — mo)c”
104 . \ o mt mt y B (y)
= [—e—y_=-015-0.15 ~ ~
- |y _=0.15-045 \¢\
T ey, =045-075
3_ ——y_=075-1.05 \ 5 11746 MeV
I 1 I 1 I 1 I 1 1 } 1 I 1 I I 1 I 1 1 1 1 1 1 1 1 I : + + + +
10 0 0.1 0.2 0.3 0.4 0.5 0.6 T=198+1 ! 164_7’ 138_4’ - €

08.10.2024 A. Zinchenko 38



This material was a part of Roman Zinchenko’s magister thesis - redone



Lifetime of KOS: MC

K. proper lifetime I

h;l'auTrL]e

dN/dt
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KOS invariant mass distributions

o

For different lifetimes

{t=02-035ns]

212007 £=0025- 0075 ns | :  F[t=0075-0.125ns] : 2g00c 11=0:125-02ns] : )
s | 4 hiof_Tau_1 s 4 hiot Tau 2 s f 3 htot_Tau 3 <7800- 4 ffol_Tau 4
i Entles 50663 1000 Entries 34814 L 1 Entries 26620 F Enlries 27923
3 100 b ) 3T b ) 300 | P
$ i + StdDev 006211 £ i . L £ 700" ‘ ! s ' StdDev_0.04995
5 ) 800 g 600 }
800 , i , 600; ' :
i + 600~ 500+ 5005 +
600F v ; L e ¢ 400° !
; b that 400- b : N i T
a0t ittty KX Wirnamins o 300 Rebpll ]
L * mwu!uﬂw. MMWL_L": " WWH' - \ 200 F &‘ﬂnﬂ‘nm
C 0. Sy TV 200¢ “ - Ema .
20 : I i BT : B T K
O 042040046048 05 052054056056 06 0 042044045048 05 052050056056 06 O 042044046048 05 05205405605 06 ° 042044046048 0.5 052054056056 06
M, (Gevic) M, (Gevic) M, (Gevic) M, (Gevic)
> dt=0025-0075ns) > {t=0075-0.125 s | 2700t=0.125 - 02 s} > plt=02-035ns]
s 800 E Enl::;b_Tau_;m = 800 : Enr:::sb-m_fzr S ot heuh Tay 3 s 600~ o T ¢
£ F 600 F | Enries ) 3 : Entries 296
g 7005 ‘ g‘:a; 0.4993 : g 7005 ' Mean 05008 3 - I Men 040K g Mean 04994
E oy E r StdDev 0 2 500F SidDev  0.0008511 Z 500F StdDev 0
600: f 600 i ® 00 i i |
500- I 5007 i 400- i 400} f \
4 M 400, i 300: B 300" i
300§ j 1\ 300- l \ 200- 2001
fgg I 200; I 100; ]f \ 100} / \
; 100F ' : : )
.04 +++++ x 44 (} C +V U II*II*“ .+ ’ Iy 't‘i C + I + |
R i S e Mgt IR s OB Y
042044046046 05 052050056056 06 0042044046048 05 052054056050 06 042044046048 0.5 052054056 0.58 0.6 0420.440460.48 0.5 0.520.54 0.56 0.58 0.6
M., (Gevic) M., (Gevic) M., (Gevic) M, (Gevic?)

08.10.2024 A. Zinchenko 41



K® raw yield and etficiency
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K® double-ditferential spectra

K° M. spectra for lifetime 0.025-0.075 ns
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K® spectra

o

Corrected for efficiency m, spectra for different lifetimes
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Effective temperatures for different lifetimes

Boltzman distribution from HADES paper
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= C(y) exp (—
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0. h1
K° : bins y vs m,
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K° m. spectra in bins of y (may 2024 tune)
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K° m, spectra in bins of y
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Machine learning method

KOS: MC and Data



K® : MC, MLP (6 parameters)

Input variable: Pointing angle Input variable: L0 path Input variable: Chi2 of pi
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K®: TC vs MLP, Data (run 7830)

Production: Feb. 2024, training with MC
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K® : decay curve with ML (6 vs 12 params, run 7830)
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Summary and next steps

v Monte Carlo needs another round of tuning.
v’ The procedure for A and K° analysis was implemented.

v" Machine learning for decay selection looks promising. Additional checks
will be done.

v Centrality selection and trigger efficiency corrections (pile-up rejection)
should be considered.
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