$25% MM [ 37/ I O Vol. 25, No. 1
2008 43 H Nuclear Physics Review Mar. , 2008

NEHS . 1007 -4627(2008)01 - 0038 — 06

ARGO-YBJ 21§ “Scaler # X" i+ WSS

o8, BRE, B, W
(PRI SSBAE B IIBR 52T, Ul A 610031)

 E. P EAEEE ARGO-YBJ £ 5 “Scaler # X" TR A FH LT B WA LR LIHATT 3
W, WETHHESAAER, E4BE. KARFRERATARE., BEE5S5 NRELSEN
AKX R H. FRXNA, KAEBRSARFHE TR AREBENAMX, 5ENBELT —EH R
xR, MEBKTRHORARTE LR IRRNARFHTF LT HEREHE XK, 54, TRAT
NEEHMZEHAAFEEHENEN - NEZER, TRATANEELT —EB W, MAEF
EEERMNE W, ERATAREMBENY M ERAFEEL, H4, TARAFHE TR EHRAT
T55EMAEBEBE, EREXNA, KMBERTEN, Kt —F Fl A ARGO-YBJ 525 “Scaler
WA THERBFEHATEMWELINITTT H,

X ER: RRFHFEITE,; RL%N; REXRK

mESES: 05715 P172 XHkFRIRAD: A

i

1 5]

FH AR BT 2 B AR, BAK
WFSE 1 (W E— P A o 1 e B R MU T R, 57
IR AZ, SRAP IR TR AEMEAEM,
A BT IR T, 7 AR I A A AR ((Exten-
sive Air Shower, fAiFRK EAS) . 75 b I 55 & PR 45 4
W EAS WKL R LIRS 5 1 4R AT )il i o 24K
S a (IR R ANE B 55 ) & LEZZ LI, EAS
B2 RSB Y L kAL, SO E R Y
EAS i F40H &AL, BRI S S o0t b i 1 28
LI A 5 ], 380 I e 1 R R BR it Z
b, KRS i ] RE AT HEIN 2 150 A% 1 7 B 1 R
M), 30K gt TR 5 4 M) i 45 2R 1Y) g — Rl AR AL
Mo PR H R RRN AT LA T i RAE RS
AERE LA S 5 R AP I R AR AR T AL, 2
T A B A B R

R T AR AR D s ——BHL P A2 ( Resistive
Plate Chamber, {4 % RPC) ) ARGO-YBJ F 5 4
WS, CRBEARGEN, IR E BT, Fal
“Scaler 0" T B, 4511 EAS IRGUKF 2 B 4K

«  WFESHEA: 2007 - 05 - 21; EEHE: 2007 - 11 - 16
 BETHE: EHEAARREERIH (10120130794)

Fn=1, n=2, n=3 fl n=4 WIHECREE R, 7T
FR MR RPC I g5 iz 1T AR E TG 0L . 3 5
10 GeV BEE MY v % . WFFE AT B0 5 6 Lk ok
JE R

R T AT ARG RN LA A I T 4R A A R
G, WZBONT b AT WL 45 3R 1) RO HEA TR
W e 1 AR S 5T AR A R\ 1) oK
B, FHEEZLmWAR, 7350, XARBLHEFE
A BT 3 = T UL B4 o A SR 2006
7719 HEI8 J 10 H ARGO-YBJ SE K517 1)
130 AR 5 32 48 527G ( Cluster) HERE 1217 1) 74
A Cluster [ Scaler B N 48, 7 HrFiEse
TRA R, FAMREE . RRHBGWE ., L8 K)T
WIRLEE | MR BN IR Tl & B n 2, JF ik fT
SEBNEIE

2 ARGO-YBJ 2 F#ELSHITE
Tk

2000 4, Hh L P E R PR /A UL s
(30.11 °N, 90.53 °E, ¥4k 4 300 m, B A% 1L 7%

EE® T Rol(1981—), B OUK) , WL, ML, N a bk YRS T TS0 E-mail: xu_bin1218@ 126. com



51 B 5. ARGO-YBJ 5258 Scaler #50” T1EUK 250 -39 -

B 14,1 GV) AR ARGO 5080, % Fi%9:%
BSCIAESHRL T AT A A . %R
i RPC PR HOR: TR 8, 400 B35 7 40 F
SEER KT I b, A4S RPC AR R 2 786 mm x
1236 mm, 435 10 4~ PAD, 434~ PAD |4 8 4
Strip (32 £5) o 12 4~ RPC £ i, — > Cluster ¥iji,
A2 ARGO 2 H14E 154 4 Cluster, 2006
6 A, X130 4> Cluster R RGBT
RAEE o LI LE ) SR A ] P Al 57 5B AT AR RS
LT : “Shower #E20" F1“ Scaler #5207 o 7 H X —1~
JEH) T R T 77 AR 1Y EAS IR G0k 115 B 70
3, BICSRT EAS Rk Goks 12K i i [R] A7 B 55
58, TIRXTEA) T 2ok 1 2135 J7 17 Fl g 7 55
AT E A, 10 Scaler #2207 H i s — > [i] ]
b PN 21 3R B AR B4 51 Hh B Cluster 1Y EAS YRG0
5 H . 76 ARGO-YBJ SL4uHr, X Scaler #iX" T 1y
HECR T IRZ HBAF GG, k3t F & Cluster
TEA0.5 sNZEHD M N n=1, n=2, n=3 filn=
4 fyF8, HATEAEE1 20 000, 1000, 150 F1 70
fetic NZEHN n=1, n=2, n=3 Ml n=4 13t
b LG n=1, n=2, n =3 M n=4 K545
o Z EEUREA [N W) 5 SOk 1 BE B2 1Y
AR, B ER, n=1, n=2, n=3 fln=4 X
o7 D) 5 i kb B o3 1Y e R L RE O ]
104, 138, 172 F1248 GeV,

RPC #40 #% 5 8 47 76— DA R R E 1 PR B
T, At ARGO 5Z 55 %2 % T DCS ( Detector Control
System) Wi R 48, B 17 W50 RPC 00 &8 11817 5
EMBRESEZAN, BERICRE TRES RN
b, AR s . TR . SEE T NI B L IR LA
R KT T R4 . XSRS H AL
PE AT LA FZE bk Scaler #12 " (IR 90T £k 11
GRS T A

TEZ2 HAERN RS, ST &[] 1A ¢
PEBTARRRE , W5 X e AT T R AH G4 B o IR
FER IS AR A o0 5 AR BE A GE T S D AH G R
R, BERRTEm MHRALR X, , X, X, 1,
BTN m =2 AR PR E AN, X, X
AR AHSCPE I SRR . TE A m DR R N
AW EAE X (i=1, 2+, m5 k=1,2,3, -, N)
MRS, WA REGTE LR T

5120, AR X, M X, [A] % fR A G R

oy
1; (Xik - X:) (Xjk - X]>

r. =
Yy N N ’
\/2 (Xy =X)? [ 2 (X, - X)°
k=1 k=1

7m;k=1,2’ .'.,NO

i, j=1,2,-

552 28, SR EIRTRTBRH O R B ALY m X
m RS, SRR N ¢

BIEHHE X MX, B A RE: Ry = — ¢/
Veaey, H, i, j=1, 2,0 my i, HEREAKE
a1 p e 1B o s o R i s 7 D T
Oy A DRAHOC R85, 7T DR ST A8 BAT T =2 18] 74 22 1A
TR R R G R 2 SRR FEL 7 i 8
S50y, R B IR AR OC R B, X 8 AR B
AT FEE R LAVB B SR 3 R Ge i 1H5R 2%

fEm =1 A~ {284 x, MRS y AU m 4
KRB RG N, & B AR &2 R A0
JEE

W14 T 2o RIA TR : v, = b, +bx,
+ b, %, 10

55220 IHRA AR« SRVER y MR ERT
22 1, VL K% A8 B () ) P 07 2 L LR m — 1 B
W L, HddERF TR N e;0

Horpr

N
llj = 2 (2 _;ci)(xkf _;C.f)’
=1

N
liy = 2 (2 _&i)(%f _5’),
k=1

l:,j: 1’2’“"m_1;k = 1’2""9 No

553 0 BN SREIHE A AR« W EAR
oy BRI R AL
m—1
by = Y el i=1,2,-,m-1,

B A x SRS y IR b, 195 R 5,
=ofes, i=1,2, o, m=1, o HEAFLH T
FRUEIRZE . RGN i X R it
i 7 AR
3 HESWERMITIE

H2006 457 H 19 H#| 8 A 10 HIjEAY AR-



- 40 - B 7 Y BB i

925 &

GO-YBJ 525 Scaler #230" T M8 HE FI IR S A
AT 37 o ZEXIANE] 130 4> Cluster FPE i T 3% SE
it 74 4 Clusters, >R H—> Cluster ££ 10
min N4 0.5 s (P34, 0l E Tzt
AHRE YRR P/mb | SE5G KT AMREE T,/ C | 52
BRITWIRE T/C | LB RIT NI H(% ) | 5
B RIT TR R LY E/ (KV/m) B AH 5C R
N TR BN B RE LS8 5 TFHATEL
ZEE BRI KRR, BB hAgsEYS
4 N ZEBFHELITEON 4B E ., B 1A T
KA S THECR A AT R Gl . AR 1 AT LA

20000
n=1 r=-0.88225
19750 | .
S
19500 |
R A
i i
19250 F
” -
E 19000 L . . ' '
g 602 604 606 608 610
@) 108 r
n=3 r=-0.99692
105 F
102
99 F
96 1 1 1 1 1
602 604 606 608 610
1

A, n=1 BT ARIHECS RAUREA —E K
PEARSG , FEAR S R = Hs i 14 503k e A Bl 2846
Pl o SRR S ZEHON n =2, n=3 Ml n=4
M RCA R R PEA G . FIREE NAMRE | SC5R
KIT R 5 T4 SR = Tl A7 AR B Y 2k
KI5 RS A i 2 2 PR U 42
T IREE

TE IR ARG T SR b, T T AR
SR FHAITECRI WA C R L, FFxH R
e, a8 T 3R 1 .

840

n=2 r=-0.98941

820
800
780
760
602 604 606 608 610
76
n=4 r=-0.99248
74 +
%
72 F
A
70 |
602 604 606 608 610
P/mb

RAERS 4 D2 BT H LRI &SRB

r AE TR SR 2R, REARR N USSR, PAAAR 0.5 s NHYFI TR &ITEG mitla i, Al s,

x1 BHEXRHEITESWER"
R; P/mb 7./ T,/C H(%) E/(kV/m)
n=1 -0.576+0.005=0.072 0.600£0.005 £0.182  —0.249 +0.010 +0.131  0.301 +0.008 +0.145  —0.040 =0.012 0. 080
0.010 £0.003 £0.005 —0.004 £0.001 £0.001  0.005 +0.002 +0.003 —0.008 +0.002 £0.004  —0.040 £0.011 £0.014
n=2 —-0.883+0.002+0.074 0.391=0.012+0.094 —0.210 £0.015 +0.062 —0.097 +0.009 +0.084  —0.059 £0.014 +0.058
0.021 £0.003 £0.006 —0.054 £0.002 £0.003  0.023 +0.002 +0.003 -0.097 +0.003 +0.015  —0.059 +0.013 =0.035
n=3 -0.919+0.002=0.051 0.197 £0.014 £0.102  —0.185 +0.012 +0.040 —-0.156 +0.015 £0.061  —0.058 £0.015 £0.074
0.013 £0.003 £0.014 —0.005 £0.001 £0.007  0.008 +0.002 £0.005 —0.012 £0.002 £0.009  —0.059 £0.013 £0.031
n=4  -0.900 £0.003 £0.050 —0.053 £0.007 £0.062  —0.176 £0.014 +0.032 -0.114 +0.011 +0.066  0.058 £0.015 +0.018

-0.021 £0.001 +£0.012

—-0.054 £0.002 +0.016

0.040 £0.002 +0.004

—-0.022 £0.001 +0. 009

0.057 £0.013 +0.024

# n=1 FX AT 20 A B IEHTS AR 2 R B LG IR e 22, e,

TRAHSE R BT R AR R no =1 RHET

HRTRCS KRR P ATRGR I TUHE, (5505



51 B 5. ARGO-YBJ 5258 Scaler #50” T1EUK 250 41 -

KIT TR T A Beam i 1R SG I, B R0 5 A4
PR AR no= 1 TR AR A B2 . K
SURSETHE . ENIEZ R, o= 1 IR 5
S SMRE S RT MR E S o= 1 il —
FEIERHG, S EANEEREAR . T NIREE TR, n
=1 HHECET o AN X R i A A0SO 53 S
TR LA SE I Hh 2L o S T TR R n =1
HWRULFRA N . X no=2 71 80H 2520 1
RN, ENINEZ WA —E R, TRT
PR AR T TS L 2 AR /N o X =3 114K,
EERE MR VIR TRER, EASMNREE . B
AN, RN KA
IRIEFEI n=4 TR ERIN R, F3 502 SN
RITREEXHZ WA BN n=1, n=2 Hln
=3, n=4 IR S ERMEEZN AR, 5]
ENTHRIEEA X .

XERTAT IR T i AR, KRR it 2
W, MR —E R, XM 2 A X
St R AR A 2 B IR BRI AR ) EAS IR G T

BH R n =1 THEORBR T FIAR) EAS IR%%
Kiyob, ATARAKHR T Mer e st v S R
BT AR R SR ARG 5 o SRR T2 AR
RRG 32 S RIT S48 Gl AR ) 15,
Hr R R R o X n =2 MR, BT T 2
AT, HA RN Brs b, R O 2
EAS IRGKL T, KRR IR R, =N
SN —E R, T 3, 4 A GG, n=1,n
=4 PR AR 2 2R, AR IR R E
BORRAURM, FAMRERA —E R
ESRRAI R T A R L] R 4 A2
FHOTRAEZ AR NN, 53 ShSEEG RIT NI EE XS n =2
HRLL R NIRRT n=4 HBO R AR N,
FH LU 2 AR S RANMEI G A H I XL
HIRN S IERBIRE DN TILS BRI R
B B: ARS AP T A T 2T AL
RINAAL R R R LILSCRR[2 ]) o EdR%
e — A ) — R R IR S 450

T2,

K2 FWMRHRHEFITMRRIRE

B P/mb T./C T7,/%C H(%)

n=1 ~0.344 £0.018 £0.066 0.494 +0.025 0. 081 ~0.052 +0.008 £0.048 0.047 +0.005 £0.015
n=2 ~0.864 £0.018 £0.012 0.297 +0.021 £0.019 ~0.045 +0.010 £0.020 _

n=3 ~0.843 £0.020 £0.036 0.102 +0.029 0.017 ~0.029 £0.009 £0.014  —0.016 +0.006 £0. 025
n=4 ~0.840 £0.019 £0.052 — ~0.037 £0.022£0.009  —0.010 £0.008 +0.016

* MEITR VA THZS R T B i 2 RO BT A

FHIER AL, 858 ARSRELITW
[ 22 AL 0 S (AP ~ 8 mb, AT, ~35 C, AT, ~
12 CHIAH=23% ) , ol DL B LR S5 Xk
PF AR T IR AR BE o 500 28 RS Bk (1 45
SRR IR P A 5 R O T A R 4 o

DRZE I AT R o A v A 2 A 4L
FARRR BN E R IET 55 o i AHOC R B
Wi R E IR 22 FEORIE T LR 3 N5 : (1) 3%
(4 RPC &M% . DCS R4GE, BRGNS T
FRGE) AT A RNRE; (2) WEFRENER
ARG R AR PERE AR LT R iR 225 (3) B
ARBETT B AN G B AN TE R (BN, 1T 223
KoM AENEAUS I, SELNEASCREE ARG 1
ST RYEASCAL ) P R i iR 22

TEVHE S e R A BEA |, X Scaler #1207 11
BT RRRMBIE, B2 4l VI ERTETHECR
BEMS RIS 1L . FTLAE 21, 18155 A 15 kv Yo
PR E—hriER 22 o LB IERTH o /N TARZ, 1
HABTERTAHR T ECF- BEA R K 22 938 23, B 1E
JG RERPERIEAE Lo, TN 24—25 H B IESS
M n=2, n=3Mn=4 IHEABRRMWE, &ELH
BERARG AT IS BOR JE M H B 2 (e
2R B S AT S ) IS A O E .

B 1 HEIE S 05 e 0 S R AR SR Ad fa7 H
KR LAE EE R 54 S B A C R EL
ZER (IR 1) S 2 B IE JG 15l et AR B ]
BIERERIECRS FRRE S 8 LT3R Rk, X
E—B ], ERRERBON B IE R TR,




.42 .

& A% W B e

925 &

20100
19800

19500

ALK
19200 PAERTF

18900 F
0=240.17 0,=122.15

[ PR TR | 1

18600 |

840
820

800 |

780

760

740

40

32 36

Counts

106

104

102

44

32

74 i
73
72

A I WY |
B 73— R TN

L

100 71 PN ",:‘w"'ll‘?'
98 70 f; E Y vy ! ,
o6 |  0=143 =047 ©r 0=094 0©.=039
1 " 1 " 1 " 1 " 1 " 1 1 68 1 1 1 1 1 1 ]
20 24 28 32 36 40 44 20 24 28 32 36 40 44
t/d

2 Sealer” B HHAR B 1025 1L

BOARFRIR I A, 207 £ 2006 457 J§ 20 |, M“32" 52006 48 H 1 H; YLIRELEL n=1, n=2, n=3 M n=47E0.5 s NI}
BeR . BHZRBIERMITE, SSHARBIERNLR. o Ml o, 2RRBIERETECRIbRER 2 . B HLR IR B ERTHECR |55
e 22O, SEEL IR THECR S ERB IE R THECR | AR 22 0

4 Zit

XF2006 4E7 H 19 H#E|8 F 10 HHIHE 1 AR-
GO-YBJ 5255 " Scaler £ $4li F1 5 MR E S 1AL
PEHEAT TRAHDCTT R T . 25 R RWT, FH 4K EAS
WKL TS KRR Z A R Ao, 5
FHMRIEEA —E M AR, 115 SE50 KT TER 1K
S FEABA KB

ZHEEH n =1 MIRFEFHELITHEP S AR
KMEFS, SIS AT IR B R XTI 25 . P22 RS0
MR RGEEA MM REZENZE, LRRTHW
MR XS A — E R, B A A 2 RO B T,
S8 KT P T R B 5 M R A /N X SR
I3 B4 BN 4E ST ARGO-YB] 5236 i K 5 35 17 3 it
TR LA S el 3L A b TR ) R 0 R )
X BAEZZMNH.

FEDCIERE T, T - TR B R % R T Bt
T 2SRRGB IE, 25RRY, XE
IEJE AT SEAY . S ik — 20 A AT ARGO-YBJ 5255 iy
“Scaler $2” PEHEIEAT S R PEL 34T, WBFSEK
FHIRIE ) . T RIS R AR LS 4T T T LA

Bugt AEE RO ITA 255 O L s AR
Hy bR

52 3k ( Reference) :

[1] Jia Huanyu, Cao Zhen, Zhang Huimin. HEP & NP, 1994, 18.

788 (in Chinese).

(X, B 3%, KEH SREYHESEYHE, 1994, 18
788.)

[2] YBJ-ARGO Collaboration. Nucl Intr and Meth, 2003, AS508:
110.

[3] Jia Huanyu. Nuclear Physics Review, 2004, 21(3): 218 (in
Chinese) .

(B . TR BITEE, 2004, 21(3) : 218.)

He Huihai, Bacci C, Bao Kezhi, et al. HEP & NP, 2001, 25;
79.

(fi] 451, Bacci C, 305 %
79.)

YBJ-ARGO Collaboration. Nuclear Physics, 2007, B165: 66.

FAEEE S FE, 2001, 25.

Liu Jun, Jia Huanyu, Huang Qing. Nuclear Physics Review,
2004, 21(1) : 38(in Chinese).

(R H, B0E, & R ETEPEEE, 2004, 21(1) : 38.)
Aielli G, Bacci C, Bartoli B, et al. Nuclear Physics, 2007,
B166: 96.



%1 A ARGO-YBJ 5255 Scaler #5150 11 1Y AU <43

Meteorological Effect on the “Scaler Mode” Counts of
ARGO-YBJ Experiment

XU Bin" | JIA Huan-yu, CAO Cheng-fang, HE Li-ping
(Institute of Modern Physics, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The Meteorological effects on “Scaler mode” secondary cosmic ray counts were discussed for the Sino-
Italian cooperated experiment ARGO-YBJ in the Tibet Autonomous Region of China. The partial correlation coeffi-
cients were calculated between the counts and some environmental variables, such as the atmospheric air pressure,
the temperature outside and inside the experimental hall, the atmospheric electric field and the humidity inside the
hall. The results showed that there was a strong negative correlation between the counting rate of secondary cosmic
ray and the atmospheric air pressure, and a moderate correlation was seen between the counts and the temperature
outside of the hall. On the other hand, the atmospheric electric field had no correlation with the counts. The tem-
perature inside the hall had an important influence on the secondary cosmic ray counts at low multiplicity (n=1)
and the humidity inside the hall also had some influence. The larger the multiplicity, the less was the importance of
the temperature and the humidity inside the hall. The data of “Scaler mode” counts has been corrected by taking
into account its linear correlation with the multiple meteorological parameters. This correction was reliable and im-
portant for further physics analysis.

Key words: secondary cosmic ray count; meteorological effect; partial correlation coefficient
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