/DC status report

/DC setup 2018
Module design: 64 layers Sc(5mm)+Pb(10mm)
Cosmic tests was performed before 2017

Test with carbon beam: X-Y scan performed in
Marth 2017

Cosmic test 2018 was done take in account very
high energy for Krypton beam

Beam test results in March-April 2018 with
nuclear beams: °C, 18Ar, 36Kr



Hadron calorimeter calibration In carbon
beam with kinetic energy
T=4.5 GeV per nucleon
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Oleg Gavrishchuk , LVHE JINR

« ZDC Setup 2017
o Calibration In transvers cosmic

 Beam calibration in Carbon beam T=4.5 GeV/N
In Marth 2017
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ZDC module design
64 layers (Sc-bmm+Pb10mm)
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ZDC dimension and cell sizes
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ZDC layout: central part consist of 36 modules with sizes 7.5x%7.5 cm?,
peripheral part contains 68 modules of 15%x15 cm?
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ZDC modules mapping
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1

. 4DG layout: central part consist of 36 modules with sizes 7.5%7.5 cm?,
peripheral part contains 68 modules of 15%x15 cm?







ZDC front view:

1. LED fiber are distributed for 104 cells using sigle Led flashed
2. Scintillation counter of 10x10cm? in front ZDC
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SCR : Gate=64 samples (1000 ns):
the tim,e =3.5 us

BM&N: Gete=28 smples (432 ns):
the time of=0.8 us
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Criteria for events selection
IN COSMIC rays

ZDC channels hiting rate xx_hist36

Hits_channel :
. its_channe xX_hist36
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osmic spectra for 68 outer cells

13.04.2018
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Cosmic spectra for 36 inner cells
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Calibration coefficients:
k=Const[MeV]/<Mu[Ch]>
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for 36 cells
75x75 mm?

Mu positions
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Mu position for all ZDC cells

Amplitudes_mod_prof

&
IIII|IIII

% 68 modules

N 150x150 mm?

20 36 modules

‘z 17575 mm? |
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LED monitoring:
current/reference

for all 104 ZDC
cells during 1 week

LED_Amp_vs_ch_mpd_run_Glob_1770
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36 central(inner) cells 75x75 mm?
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/ZDC modules numbering and scan’s positions

In carbon beam of 4.5 GeV/ N (2017)

]

68 61 54 47 40 36 32 28 21 14
104| 98 ( 92 | 86 | 80 | 74
66 59 52 45 26 19 12
103 | 97 | 21 | 85 | 79 | 73
10 90 | 84 72
10 3 71
100| 94 | 88 | 82 | 76 | 70
64 57 50 43 24 17 10
99 | 93 | 87 | 81 | 75 | 69
63 56 49 42 38 34 30 23 16 9
62 55 48 41 37 33 29 22 15 8

., 4DC layout: central part consist of 36 modules with sizes 7.5%7.5 cm?,

peripheral part contains of 68 modules of 15%x15 cm?
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X, Y Profiles, 2D profile , Carbon energy
spectrum in certain ZDC position
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/DC scan over X & Y (4 points from 20):
2D profiles and ener

4.5 GeV/N in differen

X-Y Beam Profile for mpd_run_Glob_1779
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T, GeV

T, GeV

Scan results with Carbon beam at T=4.5 GeV/N
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d run_Glob 1898

ZDC Energy vs Z2

Corr CUT SumTotal dEdX m
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Energy response in ZDC: Neutrons, Protons

Neutrons Energy for mpd_run_Glok_1902 Protons Energy for mpd_run_Glop#1902
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LED monitoring

« LED monitoring system permanently used for ZDC
stability control.

« LED pulsed out of spill (100 pulses) every RUN.

« Normalization of all LED amplitudes was done
stating from beginning of beam tests.
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LED monitoring
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LED monitoring

LED_Amp ws_ch_mpd_run_Glob 1771
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LED monitoring

LED_Amp_ws_ch_mpd_run_Glob_1772
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LED monitoring
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2018 beam tests results

* Carbon beam 3.17 GeV/N — SRC setup
* Argon beam 3.2 GeV/N — BM&N Setup
* Krypton beam 2.6 GeV/N — BM&N Setup



Carbon beam 3.17 GeV/N-Targ H2
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Carbon beam 3.17 GeV/N — Tar

ZDC_hits_mpd_run_trigCode_3452 ZDC ch rate_mpd_run_trigCode_3452
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Carbon beam 3.17 GeV/N

X Beam Profile for mpd_run_trigCode_3452
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Carbon beam 3.17 GeV/N
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Carbon beam 3.17 GeV/N
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Argon beam, 3.3 GeV/N-C-Targ
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Argon beam, 3.3 GeV/N-C-Targ

dE/dZ: mpd_run_trigCode 4316
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Argon beam, 3.3 GeV/N-C-Targ

_mpd_run_trigCode_4316
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Argon beam, 3.3 GeV/N

X Beam Profile for mpd_run_trigCode_3767
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Argon beam, 3.3 GeV/N
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Argon beam, 3.3 GeV/N
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Argon beam, 3.3 GeV/N

Areal.ch AB4_roped vl _aii
Mod = 104

Al 111 aped i T
Mod = 103

ah

vl b B_rwd_un_ricCieie 4l

-

Jrnal. b B rwxd_un_riclicks 40 el ch B_rwexd_un_wiglaxke 4710
Mod = 86

vl b B_rwd_un_rcCiek. Al
=

Arval.ch 9_nwd_un_ricCacie 41

Mod =

. ch B _n_rigEack. 48 . 85 e _iun, gLk 41
g Mod= 91 =
41

Areal.ch AL v Pnce_aii
Med = 102

regi.ch AB1_rped n wgCoc_a3ii
= 1

vl b B_rwd_un_ricCieie 4l

vl cb TI_w_un_riCack: 416
=

g T4 un_rigacs 411l
d= 74

vl T1_red_un_rigCacs 48

Mod =

Jrnal.ch B8 rwxd_un_riclicks 40 el ch _rweed_un_wigaxke 710

Arval.ch B6_nua_un_ricCacke 41

Mod =

F Mod = 80

el B8 rwa_n_rigCack 46 et 8 B rex_un,_wigDac 416

4

vl b Be_rwd_un_ricCieie 4l
v Mod =

el i B8 _un,_wigha 4316

Mod =

vl ch 1_nua_un_rigCacke 41

Mod =

Jrnal.ch B rwxd_un_riclicks 40

w4 2. rwd_n_rigCac 46 et 8 Ir_nexd_un_riga 416

Mod= 87 — Mod=

g
g

el ch B_reeed_un_wiglaxke 4710

[

. ch Ti_rd_a_vigCack. 4718
d= 78

vl b TI_rexd_uan_riclicks 48

g, ch T7__un_vigCoc. il
d =

At ch T4 _un_rigEac. 48
Mod=s T

v, ch TU_rwd_un_sicCiek. Al
v Mod =

vl b TH_rwxd_un_riclicks 468
Mod = 70

sl B _nw_un_riCack: 41

Mod =

13.04.2018

Oleg Gavrishchuk

At 64 _uun_rigEack. 48
Mod= &

41



Krypton beam, 2.6 GeV/N-Cu targ
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Krypton beam, 2.6 GeV/N-Al tar
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Krypton beam, 2.6 GeV/N




Krypton beam, 2.6 GeV/N
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Krypton beam, 2.6 GeV/N-Cu-Targ
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Krypton beam, 2.6 GeV/N

X Beam Profile for mpd_run_trigCode_5161

18000 [~ X
g = Enbries 191236
-k Mean 21.91
1ono [—
N AMS 8514
000~
s000[—
4000 —
2000[—
oLl ] I A B ] ] 1
"800 -B0D  -40D 200 [} 200 400  BO0 8O0
X, mm
X-Y Beam Profile for mpd_run_trigCode_5161
xy_plat
E F Enbries 191236
» r : : : . . Mean x 213
400 — : L |Meany  3gp2
B RAMSx 8514
N C|AMSy 7o
200
o
~200 |—
=400 |—
IR E EPN N RPN R SR B |
-800  -B0D  -400 200 [ 200 400 600 80D
K. mm

1%100
5

12000

10000
BOOD
6000
4000

2000

=]

=

Sgn Tolalgfnr mpdgrun_rrigegade_Séa 1

=

100

Y Beam Profile for mpd_run_trigCode_5161

= Y
C Enlries 191238
C Mean 39.02
:_ AMS 70.26
: 1 1
400 400
¥, mm
T_Sum_Total_All_mpd_run_trigCode_5161
hSumTot1
Entries 131236
Mean BB.ET
RME 38.08

0 220
T.GaV




Krypton beam, 2.6 GeV/N
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Krypton beam, 2.6 GeV/N-Al targ
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End of report
Thanks for everybody!
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