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Concept of the DHCAL g
* Imaging hadron calorimeter optimized for use with PFAs " Each layer with an area of ~ 1 x B
1 m?is read out by 96 x 96 pads. i}
e 1-bit (digital) readout = =
* The DHCAL prototype has up to TE
* 1 x 1 cm? pads read out individually (embedded into calorimeter!) 54 layers including the tail -
catcher (TCMT) ~ 0.5 M readout
 Resistive Plate Chambers (RPCs) as active elements, between channels (world record in
steel/tungsten calorimetry!)
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Sketch of the 2-glass RPC Assembled RPC Pad Board ard Gluing Machine MHHJ . Results
Calibration/Performance Parameters
DHCAL Data . - i~ N Y= = —
Time stamp, Cerenkov/muon / \ A cluster is found in the measurement layer
tagger bits Track Fits: Track Segment Fits: within 2 cm of the fit point?
Hit: ospecifically for muon ofor online calibration =1
X, VY, z, time stam calibration runs ' -
y | P _ oldentity a tra(?k segment of Yes u=size of the found cluster
Cluster: oldentify a muon track that four layers with aligned
Nearest neighbor clustering traverse the stack with no clusters within 3 cm
Combine hits with a common identified interaction oMeasure only one layer (if No la\l_o
edge oMeasure all layers possible) 0 U measurement
Calibration Procedures
0. RPC perfo_rr_nance 4 GeV 1t 10°
Average efficiency to detect MIP: €, ~ 96% 90; full calibration  uncalibrated data - CALICE Preliminary
Average pad multiplicity: p,~ 1.6 gsf-| ¥ /ndt 3092710 || x"/ndt 1171710 | FeDHCAL
[ p0 59.95+ 0.2131 || pO 60.55 = 0.2213
. . RPC, 80//[0 80’_ ' 102 S e L
1. Full Calibration: H_,, ., = E H . H; Number of hits in layer | C | %2/ ndf 27 /10 -
i-RPc, €;HU; % SE | po 58.28 + 0.2042 -
= 70F- hybrid calibration -
Developed due to the fact ¢ F ™ - ’\ .
vEIgTIte S | _ ; | . | 2 1L AT A S S
that a pad will fire if it gets contribution from multiple traversing € 65p————+—* - ® F -
: . : ' - L] B ||
particles regardless of the efficiency of this RPC. Hence, the g 60— . s ¢ ¢ n - B
full calibration will overcorrect. Classifies hits in density bins = ..} I 1 N A\
. . i :y ............................... et ;ll ...................... -__\~_.l .......................................................................
(number of neighbors in a 3 x 3 array). cof-. . u’ :
- - Y ) Y B "‘I
45| CALIC imi + C !
3. Hybrid Calibration: Density bins 0 and 1 receive full : gg;‘ggfg"hmma‘y ‘ |
. . | -1 | | | | | | | | | | | | | | 1 |
calibration. N e AL 0 ppe
RunNo Energy (GeV)
Full Calibration Hybrid Calibration
1000, ~ A 1% 2/ndf 18467.54 / 11 ¥ 2/ndf  25025/7 s : I : ~
- [a7na 18467541 1 osl 2indf  25025/7 500 z d 6 0pe 002 | 0.5H fx Pooans oo | F/ner 1846754111 ,. 05t 2indf  25025/7
il s @ 7 U O ) wle e © 2 RO e il G uEE] © ) R O i
£2600— | m 1.00+ 0.00 '::.;.' full calibration 004+ 000 = F | | o N - %6005 - 204 O00 “‘\; PO
:C‘E)SOO uncalibrated data N=aEm = 6;500; uncalibrated data NZaEm @0'3» o 55002 .uncalibrate(:i ata 000‘.‘," N:aEm c 0.0 0.00
g [ fulcalbraon CALICE Preliminary 3 r ' © [ CALICE Preliminary 3 hybrid calibration " CALICE Preliminary
3% o Fe-DHCAL S400E 02} Fe-DHCAL § 400 > Fe.DHCAL
53005 ' CALICE Preliminary ;709300; & : 5300 e CALICE Prelimi
2000 A Fe-DHCAL i S L 200} " CALICE Prelimina 1 T, 200 A reliminary R S N
1003— p"‘... _®C N 1005 .‘-'-‘-. FC-DHCAL ry 0 : %IV)=%®C 100é’."‘" Fe-DHCAL _C'BC e
e I e e e S e e e e T e - - - - S S e TR 200 s 0
Energy (GeV) Energy (GeV) Energy (GeV) Energy (GeV) Energy (GeV) Energy (GeV)

Uncalibrated response: 4% saturation
Full calibration: Perfectly linear up to 60 GeV (in contradiction to MC predictions)

/Hybrid calibration: 1 — 2% saturation (in agreement with predictions)

Calibration: Improves results
Monte Carlo prediction: Around 58%/~E with negligible constant term

Saturation at higher energies: — Leveling off of resolution
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