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Total Weight       :  12,500 t.
Overall Diameter :  15.00 m
Overall Length    :  21.60 m
Magnetic Field  :    4 Tesla
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&'( M(./.8/A( J=48( +'45K(1 �MJ+
 >(8(0821� /;812>:0(> K- M% <4;82;/02 4;> M% +41>41(==/ /;
$Z?$ �Z�E6�� /. 8'( >(1/A48/A( 2C 4 B/>( 14;3( 2C 34.(2:. >(8(0821. B/8' ,414==(= ,=48( 3(25(81-%
&'( 4;0(.821 2C 4== J414==(= J=48( +'45K(1. �JJ+.
 B4. 8'( J=48( <,41	 +2:;8(1 K- �%�%
�(:R(= �EF�EP� >(A(=2,(> /; =48( 6D�.% �8 B4. 54>( 2C 8B2 .2=/> 5(84==/0 (=(0812>(. C215/;3
:;/C215 (=(081/0 X(=> 2C '/3' /;8(;./8- /; 8'( 34. =4-(1% &'( ,1/;0/,=( 2C 2,(148/2; 2C JJ+. /.
K4.(> 2; >(8(08/2; 2C 8'( 0:11(;8 /;>:0(> K- 52A/;3 (=(0812;. 4;> /2;. =/K(148(> /; 8'( .(;./8/A(
34. A2=:5( 2C 8'( >(8(0821 K- 8'( ,4..43( 2C 4; /2;/N/;3 ,418/0=(% O(,(;>/;3 2; 34. 45,=/X048/2;
8'(- 02:=> K( 2,(148(> (/8'(1 /; ���������	�
 ����
�	���
 21 /; ����� ����% J414==(= 3(25(81-
'4> 0(184/; 4>A4;843(. 2A(1 B/1( 02:;8(1. B/8' /;'2523(;(2:. ��� (=(081/0 X(=>� ;45(=-� 8'(
1(.,2;.( B4. C4.8(1 ./;0( (=(0812;. .8418(> 4A4=4;0'(. /55(>/48(=- 4;> '4> =(.. 0'4;0( 82 K(
48840'(>% �;/8/4==- JJ+. B(1( :.(> 82 .8:>- 34. 45,=/X048/2; ,120(..(.% )48(1� J414==(= 9(.'
+2:;8(1. 4;> 9:=8/ <8(, [A4=4;0'( +'45K(1. B(1( >(A(=2,(>� /; B'/0' 8B2 21 521( ,=4;41
B/1(�5(.' (=(0812>(.� ,418/4==- 814;.,41(;8 82 >1/C8/;3 (=(0812;.� B(1( :.(> B/8' 4 5(84==/0 4;2>(
,=48( �EV�% �; 8'/. 0=4.. 2C >(8(0821.� 04==(> J414==(= J=48( +'45K(1. �JJ[+.
� 8'( =2B X(=> >1/C8
1(3/2; B4. .(,4148(> C125 8'( '/3' X(=> 45,=/X048/2; 1(3/2;�.
% &'( =/5/848/2;. /; 8'( 2,(148/2;
2C JJ[+. 2,(148(> /; ,12,218/2;4= 52>( 025( C125 .,41	/;3 4;> C((>K40	 ,120(..(. /; 8'( 34.%
&'( :=814�A/2=(8 ,'282; (5/../2; K- 0'413( 4A4=4;0'(. 1(.:=8. /; ,12>:08/2; 2C ,'282(=(0812;. /;
8'( 5(84==/0 (=(0812>(. 4;> 8'( 34. /8.(=C% [=.2 .=2B ,2./8/A( /2;. 04; (S81408 (=(0812;. C125 8'(
048'2>( C41 =2;3 4C8(1 /;/8/4= 4A4=4;0'( K(3/;.% &'( .,41	. �K1(4	>2B;.
 04:.(> :;400(,84K=(
>(4> 8/5(. 4;> 02:=> K( '415C:= 82 1(4>2:8 (=(0812;/0.% &'(.( >14BK40	. 02:=> K( ,418/4==-
2A(1025( K- :./;3 �:(;0'/;3 34. 5/S8:1(. 4K.21K/;3 .(02;>41- ,'282;.%

&'( 148( 04,4K/=/8- /; ,12,218/2;4= 52>(� K(/;3 8'( 54S/5:5 02:;8/;3 148( 48 B'/0' ;2
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>(01(4.( 2C 8'( ,:=.(�'(/3'8 /. 2K.(1A(>�B4. A(1- 322> 4;> 1(40'(> ���*N�55� 48 =2B 34/;. �E?�%
[8 '/3'(1 34/;. 4;> 48 =2B 02:;8/;3 148(. 8'( :.:4= K1(4	>2B; =/5/8 2C ��� (=(0812;. ,(1 4A4=4;0'(
'4. K((; 2K.(1A(>% *2B(A(1� 4K2A( 0(184/; 02:;8/;3 148( A4=:( 8'( K1(4	>2B; =/5/8 �21 8'(
'/3'(.8 34/; 40'/(A4K=( /; ,12,218/2;4= 52>(
 .8418(> 82 K( /;A(1.(=- ,12,218/2;4= 82 8'( 02:;8/;3
148( >:( 82 2A(1=4,,/;3 2C 4A4=4;0'(. /; 8/5( 4;> .,40(%

&'( 4,,=/048/2; 2C J414==(= J=48( +'45K(1. B4. 148'(1 =/5/8(>% �/1.8=-� 8'(- B(1( A:=;(14K=(
82 >/.0'413(. >4543/;3 (=(0812>(. 4;> /;812>:0/;3 =413( >(4> 8/5(.% <(02;>=-� /8 B4. >/U0:=8 82
40'/(A( 322> ,414==(=/.5 2C 8'( 45,=/C-/;3 34, 2A(1 41(4. =413(1 8'4; 8-,/04= ./N(. 2C �� ��� 05� %

&'( J=4;41 <,41	 +2:;8(1. �J<+
� /;812>:0(> K- 	:% J(.82A� C(48:1(> =204=/N(> >/.0'413(
>:( 82 2;( 2C 8'( (=(0812>(. 54>( 2:8 2C .(5/�02;>:08/A( 3=4..% &'(- /5,12A(> .:K.84;8/4==-
8'( 148( 04,4K/=/8- 2C ,414==(= ,=48( >(8(0821. /; .,41	 52>( �EZ�% */3'=- 1(./.8/A( (=(0812>(.
.:,,1(..(> 8'( >/.0'413( 48 4; (41=- .843( 4; 4R(08(> 8'( >(8(0821 2;=- =204==-% <:0' >(8(0821.
B(1( .:/84K=( 4. 8/5( 5(4.:1/;3 >(A/0(. C21 &/5(�@C��=/3'8 �&@�
 (S,(1/5(;8.% O:( 82 >(01(4.(
2C 8'( 34. 34, 8'( 4A4=4;0'( .8418/;3 ,2/;8 B4. K(88(1 >(X;(> 4;> 8/5( 1(.2=:8/2; 02:=> K(
5:0' /5,12A(> C21 8'( 02.8 2C /;01(4./;3 34. >(;./8-% &/5( 1(.2=:8/2; 2C ��,. B4. 1(,218(> C21
,12828-,(. 2C �� ��� 05� 408/A( 41(4 �6D�%

*2B(A(1 /8 B(1( M(./.8/A( J=48( +'45K(1. 8'48 025K/;(> 322> 8/5( 4;> ,2./8/2; 1(.2=:8/2;�
=413( 34/; 4;> (4.( 2C ,12>:08/2; /; =413( 41(4.% &'(- B(1( K:/=> 2C 4 B(4	=- 02;>:08/A( 025�
,2./8( 548(1/4=� 	;2B; 4. K4	(=/8(� B'/0' 54>( >(8(0821 .,41	�,128(08/A(% &'( .,41	. /; MJ+.
B(1( 408:4==- B(4	 B/8' 1(.,(08 82 JJ[+. 4;> 04==(> ���������� K- 4 02;A(;8/2;% &'( 4A4=4;0'(
>(A(=2,5(;8 B4. �:(;0'(> 2; 8'( 1(./.8/A( (=(0812>(. .2 8'48 8'( >/.0'413( B4. =204=/N(> 82 4
C(B 55� 41(4% &'( ,2../K=( /;81/;./0 8/5( 1(.2=:8/2; B4. $;. �(%3% 025,414K=( 82 8'48 2C .0/;�
8/==4821.
� B'/0' B4. 4>(�:48( C21 81/33(1/;3 ,:1,2.(.% )2B 02.8 4;> 1/3/>;(.. 2C 8'( K4	(=/8(
4==2B(> 2;( 82 ,12>:0( 52>:=(. 2C C(B .�:41( 5(8(1. .(;./8/A( 41(4 B/8'2:8 4 ,12K=(5%

 	 ����&�$� ��� '����$

[ .	(80' 2C 4 ./;3=( 34, MJ+ .81:08:1( /. .'2B; /; �/3% 7%$% �; 21>(1 82 ,1(.(1A( :;/C215/8-
2C 8'( 34, 2A(1 =413( .:1C40( 4 31/> 2C /;.:=48/;3 0-=/;>(1. 
�������� /. 3=:(>% �; 4 8-,/04= MJ+
>(8(0821 8B2 (=(0812>(. 2C �����755 8'/0	;(.. 41( .(,4148(> K- 8'( 34. =4-(1 2C ��755 B/>8'%
W.:4==- .,40(1. '4A( ��55 >/45(8(1 4;> 41( ,=40(> (A(1- $D 05 /; 4 .�:41( 31/>% &'( B'2=(
.81:08:1( /. 54>( 34.�8/3'8 K- 5(4;. 2C 4; /;.:=48/;3 C145( 3=:(> 2; >(8(0821�. (>3(.% &'( C145(
4=.2 02;84/;. 34. /;=(8. 4;> 2:8=(8.% &'( 2:8(1 C40(. 2C 1(./.8/A( (=(0812>(. 41( 02A(1(> B/8' 8'/;
02;>:08/A( 041K2; =4-(1 �314,'/8( ,4/;8
 B'/0' >/.81/K:8(. ,28(;8/4= 2A(1 8'( 408/A( 41(4 2C 8'(
>(8(0821% �; .8(4>- 02;>/8/2;. 8'( B'2=( ,28(;8/4= >/R(1(;0( /. 4,,=/(> 82 8'( 34. 34, 2;=-%
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\]^_`a bcde f ghijki`k kag]^j lm i g]j^na ^io pqr
s]ht ljauk]vajg]ljin `aikl_hc

\]^_`a bcbe f ghijki`k kag]^j lm i kl_wna ^io pqr
s]ht ljauk]vajg]ljin `aikl_hc x]^jing m`lv hslg_wuvlk_nag i`a g_vvak lj o]yzu_o gh`]ogc
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K- 4 L(8'(�L=20' C215:=4 �6$�67�
��
�" � � � �� �

� ��� � �� �� ��������������� � �� � �� � 	� 
 �7%$

B'(1(� � � � ��� � � ������ ��� ��

 �� ��� �������� ��������� � ��� � � ������� � �������� ��� ������� ������ �� ��� �������� ��������
���� � ����������� ������ � ������� � 54S/5:5 	/;(8/0 (;(13- B'/0' 04; K( 814;.C(11(>

82 4 C1(( (=(0812; /; 4 ./;3=( 02==/./2;
� � ����������� � ���������������

�� � �� � �������� ��
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���� �������� �����
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&'( MJ+. .'2:=> K( C:==- (U0/(;8 C21 5:2;. (5(13/;3 C125 8'( /;8(1408/2; 1(3/2;% �21 +9<
8'( 1(3/2; 2C /;8(1(.8 C21 5:2; 525(;84 (S8(;>. C125 �Q(��0 :, 82 �&(��0% �21 .:0' 5:2;. 4
1(=48/A/.8/0 1/.( 2C (;(13- =2.. 4K2A( 8'( 5/;/5:5 2C ��

�" ���� >/.81/K:8/2; ;(41 �� � � K(025(.
./3;/X04;8% O(4=/;3 B/8' 4 5/S8:1( 2C .(A(14= 025,2:;>.� 4. /8 /. :.:4==- 8'( 04.(� 2;( 04; :.(
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*+,-./ 0123 4556 7+8-9:;+<= <> ;?/ 7@/A+BA @.+C8:.D +<=+E:;+<= :=F ;?/ :G/.:,/ =-8H/. <> /9/AC;.<=7 @/. A9-7;/. ><. 8-<=7 += ;I< ,:7/7 JK L
MNOPQ R L STNU<..V1

*+,-./ 01W3 4556 7+8-9:;+<= <> ;?/ @.<H:H+9+;D
F+7;.+H-;+<= <> ;?/ =-8H/. <> /9/A;.<=7 += @.+8:.D
+<=+E:;+<= A9-7;/.7 ><. 8+=+8-8 +<=+E+=, 8-<=7 +=
;I< ,:7/7 JXY L ZQ K L MNOPQ R L STNU<..V1

[\]^] _` ab cdefag e^ feh]gihc^ jifk]^ fihdalha]m kn lc^dach l^]bbi^] eo d\] pqd\ geflej]jdr
safihcd]m bl]gatg l^afc^n aejaucdaej cjm cv]^cw] jifk]^ eo ]h]gd^ejb aj c bajwh] ghibd]^ cb

c oijgdaej eo d\] fiej xaj]dag ]j]^wn c^] lhedd]m aj yawr zr{ oe^ dnlagch |}~ wcb fa�di^] eo
�]d^c�ie^e]d\cj]��bekidcj]�sy� ���r��{r���r��r� �\] mcdc [cb ekdcaj]m kn d\] �id\e^ ibajw
���� l^ew^cf� c m]magcd]m deeh de geflid] ]j]^wn hebb]b eo g\c^w]m lc^dagh]b ajd]^cgdajw [ad\
c^kad^c^n g\eb]j wcb f]maif ����r |]bihdb ge^^]blejm de bdcjmc^m gejmadaejb eo � � ���~ cjm
� � ��� �e^^ �s�}�r �cdc leajdb oe^ �bekidcj] c^] wav]j cb c ^]o]^]jg]r sajg] d\] ���� lc^cf]d]^
ab l^ele^daejch de wcb m]jbadn� ad ajg^]cb]b [ad\ l^]bbi^] cjm m]g^]cb]b [ad\ d]fl]^cdi^] eo d\]
wcbr �nlagch l^]bbi^] vc^acdaejb k]d[]]j  ��� fkc^ cjm  ���fkc^ cjm d]fl]^cdi^] vc^acdaejb
k]d[]]j  ¡�~ cjm ¢¡�~ ^]bihd aj g\cjw] eo ���� kn �r�£ cjm �£ o^ef adb s�} vchi]� ^]bl]gdav]hnr

�\] ]j]^wn eo l^afc^n ]h]gd^ejb� [\ag\ ab cll^e�afcd]hn  
¤¥ mabd^akid]m� ab mabbalcd]m ajde

b]gejmc^n aejaucdaejr �\] dedch jifk]^ eo ]h]gd^ejb �¦ ab l^ele^daejch de d\] ]j]^wn hebb eo d\]
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Italian bakelite - 1999

Temperature range 19-21 oC

Fit ρ20C(H) = exp(a*H[ppm]+b) [x1010Ωcm]

a=-8.73319E-04

b= 2.86369E+00

XYZ[\] 5^5` �]nc]\dk[\] f]c]ef]er] ij ku] \]lYlzkYgYkv ij ��z�� kvc] wdx]mYk]^ � �kk]f ]bcie]ek
hdl l[c]\Yncil]f^
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OPQRSTUVPW XYOPZ X[[\]TS^ Q_ZZPQOT_SW `TWQVWWP` TS ORP a[[PS`Tb ac dZ_e _fWPZgP` WPXW_SX\ gXZTh
XOT_SW _Y ORP ZPWTWOTgTO] Y_Z WXe[\P ijkl m_[PS QTZQ\PWn WR_oS TS dT^c pcqr TO TW [_WWTf\P O_ TSYPZ
ORXO Q_S`VQOTgP WT\gPZ [XTSO TW [ZPXef\P O_ oXOPZ gX[_VZr oRTQR X\\_oW _SP O_ VWP ORTW OPQRSTUVP
Y_Z \_S^hOPZe WOV`TPW _Y ZPWTWOTgTO] QRXS^PW TS Q_SOZ_\\P` ^XW eP`TVe WVZZ_VS`TS^ W[PQTePS VS`PZ
OPWOc

aS_ORPZ TWWVP O_ fP WOV`TP` TW ORP [_WWTfT\TO] _Y fXsP\TOP Q_S`VQOTgTO] QRXS^PW `VP O_ `Z]TS^
`VZTS^ Q_SWOXSO Pb[_WVZP O_ X `Z] ^XW PSgTZ_SePSO mPĉ c P\PQOZ_`PW _Y tuv `POPQO_ZW TS ORP
vwx Pb[PZTePSO TSOPS`P` O_ _[PZXOP Y_Z XO \PXWO yz ]PXZWnc {_ WOV`] ORTW P|PQO W_\P\] mTcPc
eTSTeT}TS^ ORP Q_SOZTfVOT_S `VP O_ ORP P|PQO _Y XQQVeV\XOP` QRXZ^Pn X `Z] aZ^_S ^XW~ oXW
�_oTS^ XO ZXOP _Y �`e��R ORZ_V^R ORP X\VeTSTVe Q_SOXTSPZ oTOR �{h�� fXsP\TOP WXe[\P TSWT`Pc
xT\gPZ [XTSOP` P\PQOZ_`PW oPZP VWP` O_ X\\_o PbQRXS^P _Y oXOPZ gX[_VZ gTX f_OR WT`PW _Y OPWOP`
\XeTSXOPc dZ_e ORP ZPWV\OW _Y WXe[\TS^ ePXWVZPePSOW� [\_OOP` TS dT^c pc� TO QXS fP WPPS ORXO
XYOPZ p� `X]W ORP ZPWTWOTgTO] Z_WP f] X YXQO_Z _Y y� YZ_e TOW TSTOTX\ gX\VP _Y � ����� �Qe oTOR_VO
WT^SW _Y WR_oTS^ X WXOVZXOT_Sc �VZTS^ ORXO OTeP ORP TSOP^ZXOP` QVZZPSO _Y Xf_VO �����v�Qe�
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�������
�	
��
��	��� ���
����	���������

��������������������

���� !
"#$%&'()#*�+,�#$&-./0'1)2&3&/#/�#%#�4*�'5)$#/&-

)*+,-. /062 3.4*,567.-5 .8.97 :; 4-= +@> :? 7<. -.>*>7*D*7= :; A@B.C*7. <@D*?+ A:7< >,-;@9.> 7-.@7.4 I*7<C*?>..4 :*C 5*77,-.0 E@7@ F:*?7> G;,CC 9*-9C.>H I.-. ?:-5@C*J.4 7: KLM N 0

RXW fPPS ePXWVZP`c �S ORP WPQ_S` [XZO _Y ORP OPWO 8��[[e _Y oXOPZ oXW X``P` O_ aZ^_S ^XWc
aW X ZPWV\O ORP Q_S`VQOTgTO] oXW ZPWO_ZP` O_ TOW TSTOTX\ gX\VP _Y � � ���� �Qe XYOPZ �z `X]W XS`
ORP [Z_QPWW _Y oXOPZ XfW_Z[OT_S WOT\\ Q_SOTSVP`c �O TW PgT`PSO YZ_e ORP `XOX ORXO Y_Z Q_SWOXSO
RVeT`TO] _Y ORP WVZZ_VS`TS^ ^XW eP`TVe ORP fXsP\TOP eXOPZTX\W SPP` OPSW _Y `X]W O_ XQRTPgP
WOXf\P ZPWTWOTgTO] gX\VPr ORVWr WR_ZOhOPZe ePXWVZPePSOW mTcPc \XWOTS^ YPo R_VZW _Z YPo `X]W _S\]n
QXS fP W_ePoRXO eTW\PX`TS^c d_Z TSWOXSQPr TS o_Zs f] aRS PO X\c 9yz�: PbOPSWTgP OPWOW _Y ORP
ZPWTWOTgTO] `P[PS`PSQP _S OPe[PZXOVZP XS` RVeT`TO] XZP [ZPWPSOP`r R_oPgPZr e_WO [Z_fXf\] ORP
ZPWV\OW `_ S_O Q_ZZPW[_S` O_ ORP YV\\] WXOVZXOP` \PgP\W _Y ORP fXsP\TOP Q_S`VQOTgTO] `VP O_ \TeTOP`
`VZXOT_S _Y TS`TgT`VX\ WXe[\TS^ ePXWVZPePSOW Q_ZZPW[_S`TS^ O_ ;bP` OPe[PZXOVZP XS` RVeT`TO]
_Y ORP WVZZ_VS`TS^ XTZc

{RP P|PQO _Y \TSWPP` _T\ Q_XOTS^r X Q_ee_S\] VWP` [Z_QP`VZP Y_Z ZP`VQOT_S _Y W[VZT_VW `TWh
QRXZ^PW `VP O_ WVZYXQP Z_V^RSPWWr _S ORP W[PP` _Y fXsP\TOP `Z]TS^ oXW X\W_ TSgPWOT^XOP`c {RP
WXeP WXe[\P _Y �{h�� fXsP\TOP oXW OZPXOP` oTOR \TSWPP` _T\ eTbOVZP< XS` X\\_oP` O_ `Z] TS XTZ Y_Z
WPgPZX\ `X]Wc aYOPZoXZ`r X OPWO oTOR `Z] aZ^_S ^XW oXW [PZY_ZeP`c aW QXS fP WPPS YZ_e dT^c pc=
ORP ZPWTWOTgTO] TSQZPXWP` y= OTePW YZ_e > � ���? �Qe XYOPZ p� `X]Wr X\e_WO XO ORP WXeP ZXOP XW
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continuous polarizing voltage

Bakelite PL-#11 (1998), rubber electrodes, 500V
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FRATI - low resistivity sample, 1999
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¹©±¼ ©Ï»¨±µ»¥²¶ µ·µÃ© ³²¨ ¾¥¦¾ ¨©½¥½»¥Á¥»· ��� Ò
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¹©±¼ ©Ï»¨±µ»¥²¶ µ·µÃ© ³²¨ Ã²Ë ¨©½¥½»¥Á¥»· ��� ¬
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RPC 1  arrival time in spill
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��� ÒÂ Ë¥»¾ ¨©½Å©µ» »² »¾© »¨¥¦¦©¨ µ²§¶»©¨½Â ±½ ±
³§¶µ»¥²¶ ²³ »¥¼© °§¨¥¶¦ »¾© ©Ï»¨±µ»¥²¶ µ·µÃ© ²³ »¾©¹©±¼ ³²¨ Á±¨¥²§½ �§Ï©½«
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³§¶µ»¥²¶ ²³ »¥¼© °§¨¥¶¦ »¾© ©Ï»¨±µ»¥²¶ µ·µÃ© ²³ »¾©¹©±¼ ³²¨ Á±¨¥²§½ �§Ï©½«
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- arrival time
- time resolution

HV = 9400 V

2.0 mm RPCs  5*108 Ωcm
90%-C2H2F4/10%-Isobutane
Bari front-end electronics
-30 mV threshold
H2 beam at CERN

RPC 2  - fastest signal,   640 Hz/cm2
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9400V, <t>=56 ns, σ=2.2 ns
2 mm  RPCs,   5*108 Ω cm

90% C2H2F4  +  10% Isobutane

Bari  front-end  electronics

- 30 mV  threshold

H2 beam at CERN

¤¥¦§¨© �«Í® �¥¦¶±Ã ±¨¨¥Á±Ã »¥¼© ±¶° »¥¼© ¨©½²Ã§¸»¥²¶ ²³ »¾© Ã²Ë ¨©½¥½»¥Á¥»· ��� ¬ ±½ ± ³§¶µ»¥²¶ ²³
»¾© Å±¨»¥µÃ© �§Ï« À¾© ¼²°§Ã© ²Å©¨±»©° ±» »¾©
¾¥¦¾ Á²Ã»±¦© ¬ÑÑ� ±¹²Á© »¾© º¶©© ²³ »¾© ©´µ¥©¶µ·ÅÃ±»©±§ ³²¨ ¼©°¥§¼ �§Ï©½«

¤¥¦§¨© �«�® �¥½»¨¥¹§»¥²¶ ²³ »¾© ±Á±Ã±¶µ¾© ±¨¨¥Á±Ã
»¥¼© Ë¥»¾ ¨©½Å©µ» »² »¾© »¨¥¦¦©¨ °©Ä¶©° ¹· »¾©¹©±¼ µ²§¶»©¨½ ³²¨ ¨±°¥±»¥²¶ �§Ï ²³ ��������	 «À¾© Á±Ã§© ²³ »¾© Á²Ã»±¦© ±ÅÅÃ¥©° »² »¾© ��� ¬
¼²°§Ã© Ë±½ 
��� ±¹²Á© »¾© º¶©© ²³ »¾© ©´µ¥©¶µ·ÅÃ±»©±§«
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RPC 1  cluster size,  640 Hz/cm2
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HV=9300V <cluster size> = 1.6

2.2 mm  RPCs,   6*1011 Ω cm

90% C2H2F4  +  10% Isobutane

Bari  front-end  electronics

- 30 mV  threshold

H2 beam at CERN

10 ns after fastest signal

RPC 2  cluster size,  640 Hz/cm2
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HV=9200V <cluster size> = 1.8

2 mm  RPCs,   5*108 Ω cm

90% C2H2F4  +  10% Isobutane

Bari  front-end  electronics

- 30 mV  threshold

H2 beam at CERN

10 ns after fastest signal

¤¥¦§¨© �«�® �Ã§½»©¨ ½¥Ð© ¼©±½§¨©° ¥¶ ��� Ò ±» »¾©Å±¨»¥µÃ© �§Ï ²³ ��������	« À¾© µÃ§½»©¨ ¥½ °©Ä¶©°
¹· ½¥¦¶±Ã½ ±¨¨¥Á¥¶¦ Ë¥»¾¥¶ ���� ±³»©¨ »¾© ³±½»©½»²¶©«

¤¥¦§¨© �«ÒÑ® �Ã§½»©¨ ½¥Ð© ¼©±½§¨©° ¥¶ ��� ¬ ±» »¾©Å±¨»¥µÃ© �§Ï ²³ ��������	« À¾© µÃ§½»©¨ ¥½ °©Ä¶©°
¹· ½¥¦¶±Ã½ ±¨¨¥Á¥¶¦ Ë¥»¾¥¶ ���� ±³»©¨ »¾© ³±½»©½»²¶©«
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������� ���� ���� ������� ���� �!'��! ��� ���������� �� ��� ���� ���������� �� ��� ���� ����)
�������� ��� ��� ���� ����������� �&1) �� � ������ ���������� ���� ��� ��������� ��������� ������
������ ���� ���� �� ������ ���� �� ��� ��������!

������ ��������������� �� ��� �&1  ���� ���� ����� ���������� �� ���� �� ��� �� ���� ����

��! �!�! ���� ���������� �� � �������� �� ���� ������� �� ��� ����� �� �E��� �� �� ����� �� ����
�� ����
��
�& � ��� ����� �� ��� ���� ������������ ��������� �� ����� �EF�� �� ����
��
�& !
�������) ����� ������� ��� ������ �� ��� ������� ���� ���������� �� ��� �	1 ������ ���� B3��D
��� �� ������� ���� ������ ���������� �� ��� ������������� ��������� ���� ��� ���������� ���	
����! ��� ���� ����� �� ��� ���� B�!�! �� ��� ����� ��  �D �� ��� ���� ������������ �� ����� 3���
�� ��� �� ���� ���� 
��! �!� ��� ��� ���� �� 2���(%��& ! �� �������� �� ��� ������ �����P������
������� �� ������� ������� ���� �� ��� ���������� ���� ���� ������ ���� ������!

��� ������� ������������ ��� ���� �������� ������ ���� ������� ������ P��� ������ =� �� ��	
��� ��� ������� ���! ��� ������� ��� �&1 3 ��� �&1  �������� ��� �������� �� 
���! �!� ���
�!3�) ������������! ��� ��������� �� ��� ���� ������ ��� ������� �������������� ��� ����������
�� ���! 
332�! ��� ������ ����� �� ��� ���������� ������ ���� ��� ����� ������������ �������	
����� �� �����P�� �� �������� ������� �����	���� �� ��� ������� ����������� B�!�! ����P���� �?���D)
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���� �&1� �� ��� ���� ����� �� ��� �*������ ������ ������������� �� ��� ��������� ��������� ��
C��
��
�& ! ��� ������� ������������ �������� ��� ��� ��� ����������� �&1  ��� ������ ������	
������ ���� ��� ���� �� 3!� ������ ��� ���� ������������ ���� B�!�! ������������ ������ ���� �D ��
���� ���� ���������� ��� ��� �&1  ���� �� �� �� ��� ���� �� ��� �&1 3! ���� ������������ ����
��� �����P������ ������� �� ���� ������(�� �� ��� �&1 ���� ��� �� ��� �������� ������ ������
����������� �� ����� F � =�� �
�! ��� ��������� �� ������ ���� ������������ 3) �������� ��� ���
�&1 3 ������) ��� �� ��������� �� ��������� ���� ��� ������� ��������� ������ ��� ��� �&1
���� ���� ����������� ����������!

��� ������� �������� ��� ��� ��� ����������� �&1  ������ ���P�� ���� � ��������� &����
1������ �������� ��� ��������� ���������� �� ���� ���� ���������! ��� ������ ����������� �� ���
���������� ������ �� �������� �� ����� ��� ��G����� �����������! ���������� ��������������� ��
��� ���������� ��� ������� ��� ������ ��������� �� � �&1 �� ��� ���� ����� �� ��� ��������� �����!
��������) ��� $���������� �� ��� ��������� �������) ��� �� ��� ������� �������� �� ��� �������)
��� ���� ���������� ��� ��� �������� ���� ��� ����������� ����������! ��� ������ ��������� �� ��
����� ������ �����(%��& ��� ���� �������� ���� ��� �*������ ������� ������� ���� '���
����� ������ ����� �� ������� ����(��� ��������� ��  !' � ����� ��������! 	�� �� ��� �����������
�� ��� ���������� ��� �&1  ������ ��� ��������� ���� ���������������4 ���� ���������� ��  ! ��
��� ���� �������� �� �� ����� �� �����(%��& ! ��� ����� ����� �� ��� ���� �� ��� ������� ����
������������ �� ����� 3���! 	����� ��� �&1� ���� ���������� �� ��� ����������� ��� ������� ��
��� ���� ��������� ������� �� ��� 1�� ��������) ����� ��� ��������� ���������� �� ��� �����
��������� 3��(%��& ��� �� ��������! ��� ������� �����P������ ����������� �� ��� �&1 ����
������ ��P������ �� M,< J�68 N:6� <H. M<H,8-H9O �</-�8 �<@6:. 
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9400 V
9600 V
9800 V

2 mm  RPCs   5*108 Ω cm
90% C2H2F4/10% Isobutane
Bari front-end electronics
- 50 mV threshold
GIF at CERN
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[\ ]^[_ `ab][c\ d eff\_gh[ia ][ja h[\ich ck dbbal]d\ba hd_ m_ain o^a apb[a\bq d_ d km\b][c\
ck ]^a ^[r^ sct]dra [_ _^ch\ [\ u[rn vnee h[]^ ]^a kmtt _cmwba [\]a\_[]q xcla\ b[wbta_y d\i h[]^cm]
_cmwba xkmtt b[wbta_yn z_ c\a j[r^] a{lab] ]^a apb[a\bq bmwsa h[]^ _cmwba [_ i[_ltdbain o^a _^[k]
|q d|cm] }ff~ bd\ |a d]]w[|m]ai ]c ]^a sct]dra iwcl dbwc__ ]^a wa_[_][sa atab]wcia_ ima ]c ]^a
dsdtd\b^a bmwwa\] d] ^[r^ bcm\][\r wd]an

o^a ia]ab][c\ apb[a\bq kcw j[\[jmj [c\[�[\r ldw][bta_ d_ d km\b][c\ ck bc\][\mcm_ |db�g
rwcm\i wd]a [_ _^ch\ [\ u[rn vne�n o^a b^dj|aw ^d_ apb[a\bq a{baai[\r ��� ml ]c e������������
]^a wd]a tasat a{lab]ai [\ _cja war[c\_ ck ]^a ��` jmc\ ia]ab]cw ����� h[]^ ]^a ltd]adm d] tad_]
vff~ h[ian o^a a�ab] ck ]^a wd]a _]dw]_ ]c |a s[_[|ta d] ]^a ^[r^a_] wdi[d][c\ wd]a_ d_ ]^a \dwg
wch[\r ck ]^a ltd]adm h[i]^n o^a a{lc_mwa ][ja d] adb^ sct]dra lc[\] hd_ d] tad_] e� j[\m]a_n
o^m_ _^cw]g]awj _]d|[t[]q ck clawd][c\ ck ]^a b^dj|aw bd\ |a iajc\_]wd]ain

�\ u[rn vne} ]^a wd]a ck ^[]_ rwcmlai [\]c btm_]aw_ law m\[] dwad [_ ial[b]ai� dbbcwi[\r ]c ]^a
dtrcw[]^j r[sa\ [\ `ab][c\ }nv� d] ]^a hcw�[\r sct]dra ck �n��~ kcw h^[b^ apb[a\bq kcw jmc\_ [_
� ���n �\ ]^a bc\]wdwq ]c ]^a j[\[jmj [c\[�[\r ldw][bta_� h^[b^ [c\[�a ]^a rd_ [\ |c]^ b^dj|aw
ltd\a_ d] d ][ja� ]^a l^c]c\_ ck kah ^m\iwai �a~ bd\ |a _aa\ |q c\a ltd\a c\tqn o^a bcm\][\r
wd]a _^ch\ [\ ]^a �rmwa bcwwa_lc\i_ ]c d _[\rta ��� rdln o^a wd]a rwch_ t[\adwtq h[]^ ]^a _cmwba
[\]a\_[]q� h^[b^ _^cmti |a a{lab]ai kwcj bc\_]d\bq ck ]^a b^dj|aw apb[a\bq d_ d km\b][c\ ck
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9400 V
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2 mm  RPCs   5*108 Ω cm
90% C2H2F4/10% Isobutane
Bari front-end electronics
- 50 mV threshold
GIF at CERN
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]^a _cmwba [\]a\_[]qn �\tq d] tch l^c]c\ 1m{a_ ]^a bmwsa ]a\i_ ]c _d]mwd]a d] 2}f3�4bj�4rdl
tasat� h^d] [\i[bd]a_ a{[_]a\ba ck \c\g\art[r[|ta bc\]w[|m][c\ ima ]c ]^a [\]w[\_[b \c[_a wd]a ck ]^a
ia]ab]cwn

o^a ][ja wa_ctm][c\ ck ]^a tch wa_[_][s[]q ��� [_ c\tq _t[r^]tq wd]a iala\ia\] ml ]c
e����������� d_ [] bd\ |a _aa\ kwcj u[rn vnevn o^a wa_ctm][c\ [jlwcsa_ h[]^ ]^a dllt[ai
sct]dran o[j[\r b^dwdb]aw[_][b_ jad_mwai imw[\r jai[mj ]awj [wwdi[d][c\ dwa sawq _[j[tdw ]c ]^a
c\a_ wabcwiai [\ ]^a lwas[cm_ ]a_]_ m_[\r lmt_ai |adjn �] [\i[bd]a_ ]^d] clawd][c\ ck ]^a b^dj|aw
h[]^ atab]wcia wa_[_][s[]q ck d|cm] �5678 9�� _]d|[t[�a_ wdl[itq dk]aw |ar[\\[\r ck [wwdi[d][c\n
o^a jad_mwaja\] ck ]^a _[r\dt _lwadi [\ ][ja [_ lawkcwjai watd][sa ]c ]^a ]w[rraw _[r\dt lwcs[iai
|q ]^a |adj _b[\][ttd]cw ^cic_bclan �k ]^[_ _[r\dt a{^[|[]_ _cja :[]]aw� ]^[_ :[]]aw h[tt |a diiai [\
;mdiwd]mwa ]c ]^a jad_mwai ][ja wa_ctm][c\n `[\ba ]^a jad_mwaja\]_ hawa lawkcwjai ]cra]^aw
h[]^ jad_mwaja\]_ ck �<u<g=dw[ b^dj|aw �e}f�� [] [_ lc__[|ta ]c m_a |c]^ b^dj|aw_ [\ cwiaw
]c a_][jd]a ]^a _b[\][ttd]cw _[r\dt _lwadin o^a a_][jd]ai ]w[rraw _lwadi [\ ][ja [_ d|cm] fn�\_�
]^awakcwa� [] ica_ _lc[t _t[r^]tq ]^a ���� ][ja wa_ctm][c\n

uwcj u[rn vne� c\a bd\ c|_awsa ]^d] ]^a ][ja hdt� ck ]^a _[r\dt_ kwcj ]^a ���� clawd]ai
d] �vff~� bcwwa_lc\i[\r ]c ]^a �\aa ck ]^a apb[a\bq bmwsa� [_ d|cm] en�\_ [\ e�����������
wd\ra ck wdi[d][c\ wd]an o^a iatdq ck _[r\dt_ rwdimdttq [\bwad_a_ h[]^ wd]a kcw d r[sa\ sct]dran

z\c]^aw [jlcw]d\] kad]mwa ]c |a _]mi[ai [_ ]^a _]w[l jmt][lt[b[]qn o^a _dja bw[]aw[d d_ [\
]^a 3�4`�` id]d d\dtq_[_ hawa m_ai� \djatq� ]^a _]w[l jmt][lt[b[]q [_ a;mdt ]c ]^a \mj|aw ck



�! ! 1�#��#���� ����	�����# ������� �3

30

32

34

36

38

40

10
-4

10
-3

10
-2

10
-1

1

1 kHz/cm2

Nominal attenuation factor

A
v
e

ra
g

e
 a

rr
iv

a
l 
ti
m

e
  

(a
rb

it
ra

ry
 z

e
ro

) 
 [

n
s

]

Nominal attenuation factor

A
v
e

ra
g

e
 a

rr
iv

a
l 
ti
m

e
  

(a
rb

it
ra

ry
 z

e
ro

) 
 [

n
s

]

Nominal attenuation factor

A
v
e

ra
g

e
 a

rr
iv

a
l 
ti
m

e
  

(a
rb

it
ra

ry
 z

e
ro

) 
 [

n
s

]

9400 V
9600 V
9800 V

2 mm  RPCs   5*108 Ω cm
90% C2H2F4/10% Isobutane
Bari front-end electronics
- 50 mV threshold
GIF at CERN
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atab]w[b �atin o^a id]d kwcj _asawdt wm\_ d]
i[�awa\] ^[r^ sct]dra sdtma_ [_ ltc]]ai ]cra]^aw
[\ u[r_n vne� d\i vne� h^awa ]^a i[_]d\ba hd_
a_][jd]ai kwcj apb[a\bq d\i kwcj ][j[\r� wag
_lab][satqn o^a saw][bdt d{[_ _^ch_ tcbdt iag
s[d][c\ kwcj ]^a \cj[\dt b^dj|aw ]^[b�\a__n
=c]^ �rmwa_ wasadt _[j[tdw |a^ds[cw d\i ]^a
i[_]d\ba sdw[d][c\ |atch �f¡j csaw ]^a dwad
[\sa_][rd]ain o^a sdw[d][c\ ck ]^a lmt_a dwg
w[sdt ][ja dbwc__ ]^a b^dj|aw¢_ dwad� bcsawai
|q ]w[rraw[\r _b[\][ttd]cw_ d\i ]wdb�[\r �£g
��_� ica_ \c] a{baai d|cm] �\_ d] ]^a ^[r^a_]
sct]dra m_ai� h^[ta ]^a apb[a\bq iala\ia\ba
c\ ]^a lc_[][c\ bd\ |a c|_awsai c\tq d] tch sct]dra_� h^awa ]^a apb[a\bq ica_ \c] a{baai d|cm]
���n o^a _abc\i ��� ltd\a _^chai jmb^ _jdttaw sdw[d][c\ bc\baw\[\r rd_ rdl h[i]^� apb[a\bq
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UVWXYZ [\]^_ `abVZcbd ef ghi] jk j fXcblVec eflmZ jnoVZcl jVY lZnpZYjlXYZ\
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�vw y~|u{xzw ��}! uvw |}��zw v{| �wwx zv}|wx u} �wu ~}x~�{u~}x �{uw {u !{�~!�! |}��zw
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 }� {�}�u �������z!���{ {zz}�y~x� u}  �w�~}�| !w{|��w!wxu| �~uv ��	 �  �}u}u
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�vw zv{!�w� �{| 
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!�}x �w{! �{| {�{~"{�"w� {xy �~uv ������!� �{| !~�u��w {�uw��{�y|� �vwx uvw !�}x �w{! �{|
|�~uzvwy }� (|ww �{�� ��� �}� yw|z�~ u~}x }� �{| !~�u��w|)�
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KLMNOP QRSTU VWP XLMYZ[ ZOOL\Z[ X]OPZ^ _` abcS ZX
Z `NYdeL_Y _` eWP ZfgLPYe ZLO ePf]POZeNOPR

KLMNOP QRShU VWP Z\POZMP XeOL] fN[eL][LdLei _`
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no pqr st uttr vr wvxy zy{| o}qo o}t p~�uot� �qot vrp�tqutu ��r�o�rvpq~~� �vo} o}t q��~vt�
��~oqxtuy �}t p~�uot� �qot �t�tr�trpt �r o}t q��~vt� ��~oqxt vu uv�v~q� ��� o}t }vx}tuo qr� o}t
~��tuo �q�vqov�r ���tu �vo} o}t u}v�o p���tu��r�vrx o� o}t t��tpot� v�rv�qov�r �qot �v�t�trpty
�}t u��roqrt��u q�q~qrp}t r�vut �qot �tqp}tu �����p�� qo o}t }vx}tuo ��~oqxt q��~vt�y �}t
�qu}t� ~vrt vr wvxy zy{|� �tu�~o �� q uv��~t u�so�qpov�r �� o}t o�� p���tu �tqu��t�� q�����v�qotu
o}t ��v�q�� v�rv�qov�r �qot ��t o� o}t ��� ���� o}t u���pty w~qortuu �� o}t �t�tr�trpt vr o}t
��~oqxt �qrxt �� o}t t�pvtrp� �~qotq� ��� ���ru vr�vpqotu o}t t�pvtrp� �� xq��q �q�u �totpov�ry
nr o}t �~qotq� �txv�r o}t �qot vrp�tqutu s� q �qpo�� �� qs��o �yz �}qo vr�vpqotu o}t uvxrv�pqro
r�vut p����rtro t�tr qo }vx} �q�vqov�r ���y

���vrx �y�� �� �w� o� o}t squvp �w��nu�s�oqrt xqu �v�o��t p}qrxtu o}t p}q�st� p}q�qp�
ot�vuovpu uvxrv�pqro~� �txq��vrx o}t q�q~qrp}t p��rovrx �qot qu pqr st uttr ���� wvxy zy{�y ��t
o� ~qp� �� o}t ���r stq� o}t t�pvtrp� p���t p��~� r�o st �tqu��t� ���vrx o}vu �t�v��y

�}t q�t�qxt ~trxo} �� q x���� �� }vou p�ruovo�ot� �rt p~�uot�� �t�rt� qu qr q�t�qxt ov�t
�v�t�trpt sto�ttr ~tq�vrx t�xtu �� o}t ~quo qr� o}t ��uo }vo �� q p~�uot�� vu u}��r vr wvxy zy{{y no
pqr st uttr ���� �x��t o}qo o}t }vou quuvxrt� o� qr q�q~qrp}t vr��pt� s� uvrx~t xq��q �}�o�r
q�t p�roqvrt� �vo}vr ��ru �vr��� ��� ��t�qovrx ��~oqxtu �� o� ||y��� qr� ||y �� ��� ¡¢£
��t�qot� vr ���s~t� qr� vr uvrx~t xq� ���t� �tu�tpov�t~�y
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UVWXYZ [\��_ �ZlZblVec ZabVZcbd �epZc njY�ZYk�jc� jtjsjcbmZ bsXklZY kV�Z �	ssZ� njY�ZYk� jk jfXcblVec ef lmZ jppsVZ� tesljWZ Vc �eXosZ Wjp ne�Z
�
��
��� Wjk nV�lXYZ� ��� fi lmYZkmes��\

UVWXYZ [\��_ ieYYZblZ� bsXklZY YjlZ jk j fXcblVec
ef lmZ jppsVZ� tesljWZ Vc �eXosZ Wjp ne�Z\ �tZY�jWZ oj�ZsVlZ lZnpZYjlXYZ feY Zjbm bXYtZ nZjkXYZ�Vk Vc�VbjlZ� �
��
��� Wjk nV�lXYZ� ��� fi lmYZkm�es��\
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UVWXYZ [\�]_ isXklZY YjlZ jk j fXcblVec ef lmZ jp�psVZ� tesljWZ Vc �eXosZ Wjp ne�Z �	ssZ� njY�ZYk�jc� Vc kVcWsZ Wjp ne�Z �epZc njY�ZYk� feY l<eWjpk Vc�ZpZc�Zclsd\ �tZYjWZ oj�ZsVlZ lZnpZYjlXYZfeY Zjbm bXYtZ Vk Vc�VbjlZ� �=>?�
@�A Wjk nV�lXYZ���� fi lmYZkmes�� ksepZ nZlme��\

UVWXYZ [\��_ isXklZY sZcWlm Vc lVnZ jk j fXcblVec
ef cenVcjs epZYjlVcW tesljWZ feY ghi epZYjlZ� Vc
�eXosZ� �bVYbsZk� jc� Vc kVcWsZ Wjp ne�Z �kBXjYZkjc� lYVjcWsZk� <eY�VcW jl_ fXss keXYbZ VclZckVld�
�]C fi ZsZblYecVbk lmYZkmes� jc� 	ssZ� <Vlm =>?�
@�A Wjk nV�lXYZ\
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UVWXYZ [\�[_ hi���r` kVnXsjlVec ef lmZ
Z�ZblVtZ re<ckZc� beZabVZcl �

���
feY kZtZYjs

rU`��keoXljcZ�	UA Wjk nV�lXYZk jl ceYnjs bec��VlVeck �kljlVklVbjs ZYYeYk jYZ <VlmVc �
�\

UVWXYZ [\�C_ rmZ bmjYWZ bXYYZcl Vc kVcWsZ ghi
Wjpk jk j fXcblVec ef jppsVZ� tesljWZ\ �jkmZ� sVcZkkme< jc ZklVnjlZ� emnVb benpecZcl ef lmZ bXYYZclfeY lmZ oj�ZsVlZ lZnpZYjlXYZ ef ]�\� �i �=>?�
@�AWjk nV�lXYZ�\
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@�A Wjk nV�lXYZ� �]C fi lmYZkmes��\
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Normalised voltage (po=965hPa,To=25oC)  [kV]
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Normalised voltage (po=965hPa,To=25oC)  [kV]
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(96.5 C2H2F4 / 3.5 Isobutane) + X % SF6
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(96.5 C2H2F4 / 3.5 Isobutane) + X % SF6
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X=0.0, Full source

X=0.7, Full source
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Normalised voltage (po=965hPa, To=25oC)  [kV]
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(96.5 C2H2F4 / 3.5 Isobutane) + 0% SF6

Not-oiled RPC (µ-trigger)

Oiled RPC       (µ-trigger)

Not-oiled RPC (random)

Oiled RPC       (random)
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(96.5 C2H2F4 / 3.5 Isobutane) + 0.0% SF6
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No source

Full source
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ch Sc-o .o./o
0k` dcmch- jk^_^jd`_cadcja gf ach-e` -^u 12Ra k^3` 4``h adb5c`5o 0k` _`abeda u_`a`hd`5 ch

dkca 6g_7 _`f`_ dg dk` a^m` 899ha dcm` 6ch5g6 ba`5 fg_ `ijc`hj: m`^ab_`m`hdo 0k` u_`jca`
j^ec4_^dcgh gf ch5c3c5b^e `e`jd_ghcj jk^hh`ea ca m^h5^dg_:o S_gm ^ j^ec4_^dcgh 5^d^ _`e^dc3` 5`e^:a
^h5 5cV`_`hd dcm` au_`^5a k^3` 4``h g4a`_3`5 fg_ `e`jd_ghcj jk^hh`eao nh `;^mue` gf dk` _`augha`
gf gh` gf dk` f_ghd<`h5 4g^_5a dg ^ d`ad ubea` ch=`jd`5 acmbed^h`gbae: chdg ^ee jk^hh`ea> ca akg6h
ch Sc-o .o?9o @d j^h 4` a``h dk^d _`e^dc3` 5`e^: 4`d6``h jk^hh`ea _`^jk`a Aha ^h5 dk^d agm`
jk^hh`ea `;kc4cd e^_-`_ dcm` au_`^5a ^h5 k^3` egh- d^cea gf dk` dcm` 5cad_c4bdcgho 0k` fgeeg6ch-
_`^agha k^3` jghd_c4bd`5 dg dk` g4a`_3`5 hgh<bhcfg_m _`augha` gf dk` f_ghd<`h5 `e`jd_ghcjaB dk`
5`3`egum`hd^e ^muecC`_a ba`5 ch dk` f_ghd<`h5 4g^_5a k^3` hgd 4``h j^_`fbee: a`e`jd`5 ^fd`_
dk`c_ u_g5bjdcgh dg m^chd^ch bhcfg_m dcmch- jk^_^jd`_cadcja gf ^ee jk^hh`eal ^h5 dk` DEFT<dg<
GRD jgh3`_d`_a ue^j`5 ^fd`_ SGHa k^3` chj_`^a`5 dk` dcm` au_`^5 gf dk` gbdubd ac-h^eao @d akgbe5
4` ad_`aa`5 kg6`3`_l dk^d dk`a` 5_^64^j7a ^_` au`jcCj ghe: dg dk` u^_dcjbe^_ `;u`_cm`hd^e a`d<bu
^h5 5`3`egum`hd^e _`^5gbd 4g^_5a ba`5 ch dk` d`adao @h dk` Ch^e f_ghd<`h5 4g^_5al dg 4` chad^ee`5
ch dk` RIT 5`d`jdg_l ghe: u^c_a gf f_ghd<`h5 jkcua gf dk` a^m` -^ch ^h5 dcmch- jk^_^jd`_cadcja

JKLM NOPQRSOTQUV SWV LOX RMMV YMSZUS[M\ R] QV^MNTQV_ O SMNTOV_WPOS `UPTO_M YWPXM TU TLM LQ_L `UPTO_M YPOVM UZ
MONL abc [U\WPMd KLM O[YPQTW\M UZ TLM YWPXM eOX POS_M MVUW_L TU QV\WNM XQ_VOP ORU`M MPMNTSUVQN TLSMXLUP\ UV
MONL XTSQYd
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Normalised voltage (po=965hPa,To=25oC)  [kV]
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(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6

Not
oiled Oiled

No source

Full source

P1   303.2

P2   3083.

P3   3.922

TDC counts  [x0.5 ns]

E
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(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6

HV = 9.8 kV

Full source

Not-oiled RPC

time direction

HV = 9.8 kV

Full source

Not−oiled RPC

Single strip
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P1   636.8

P2   3086.

P3   3.606

TDC counts  [x0.5 ns]

E
ve

nt
s 

/ b
in

(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6

HV = 9.8 kV

Full source

Oiled RPC

time direction

HV = 9.8 kV
Full source
Oiled RPC
Single strip
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P2   3089.

P3   5.220
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(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6

HV = 10.2 kV

Full source

Not-oiled RPC

time direction

HV = 10.2 kV

Full source

Not−oiled RPC

Single strip

�
���������
�����

������ ����	 ������ ������� ���� 
������������ ����
������� �� ��� ������� ��������� ���� ��� �� ���
���
��� ������ �� ����
 �?@ ��
��� ����
 ����
����� !" ��� ��%���� ��
 �������
 �� #�$ %& ��

�� ���� ������ ��������B� ! ����
 ������ 
�������>���� �� ���� �����������
�

������ ����	 ������ ������� ���� 
������������ ����
������� �� ��� ������� ��������� ���� ��� �� ���
���
��� ������ �� ���>����
 �?@ ��
��� ����
 ����
����� !" ��� ��%���� ��
 �������
 �� �'�<%& ��

�� ���� ������ ��������B� ! ����
 ������ 
�������>���� �� ���� �����������
�

*(G719D1D 6738 .,((D /3 N,((D,
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6738 9 D*(+41 D/7*C, ,3F1217J 121( D5G0 ;*D/7*I5/*3( G9( I1 9V1G/1; IM 121(/594 (3(E5(*6378*/M
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P1   575.4

P2   3087.

P3   4.324

TDC counts  [x0.5 ns]
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(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6

HV = 10.2 kV

Full source

Oiled RPC

time direction

HV = 10.2 kV
Full source
Oiled RPC
Single strip
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Normalised voltage (po=965hPa,To=25oC)  [kV]
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Full source, (96.5 C2H2F4 / 3.5 Isobutane) + X % SF6

Not
oiled Oiled

X=0.0

X=0.7
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Normalised voltage (po=965hPa, To=25oC)  [kV]
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(96.5 C2H2F4 / 3.5 Isobutane) + 0.0% SF6,  Full source

Efficiency (not-oiled RPC)

(96.5 C2H2F4 / 3.5 Isobutane) + 0.0% SF6,  Full source

Cluster size (not-oiled RPC)
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(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6,  Full source

Efficiency (not-oiled RPC)

(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6,  Full source
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HV   11.2 kV

Thr  200 mV

Pos. (360,71)

with SF6

Source OFF

Both

  22.45    /    19

P1   21.31   2.329

P2  -50.08  0.7384

P3   5.678  0.8285

P4   5.432  0.5013

P5   10.58   1.034

  10.43    /    12

P1   19.98   3.700

P2  -49.80  0.7499

P3   5.962  0.9907
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Normalised voltage (po=965hPa, To=25oC)  [kV]
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(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6,  Full source

Efficiency (not-oiled RPC, 10mm strips)

Efficiency (not-oiled RPC, 8mm strips)

(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6,  Full source

Cluster size (not-oiled RPC, 10mm strips)

Cluster size (not-oiled RPC, 8mm strips)
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(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6,  Full source,  HV=9.8 kV

Efficiency (oiled RPC)
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(96.5 C2H2F4 / 3.5 Isobutane) + 0.7% SF6,  Full source,  HV=9.8 kV

Cluster size (oiled RPC)
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Italian bakelite - 2002
T=27oC
rubber, after 5 min
rubber, after 30 min
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