Page 1

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

winijay pIjos ul SUonedo|sip

W Jesu Buljesuue pue uoneWIOSP

SHy PIIOS HINQ

saJod J02AA Ul 8H; pIOS

auIpnoO

epaq|V o AjsiaAiun
ysiweag uyor

Aeq sawep

9Hy PIIOS
Ul MO|{ UBALIpP-2INsSsald




Page 2

¢¥
& 0e
i
-~ - low
b r9-€i-
+9-01-¥
£9-G-¥ i
€9-2I-t
€9-11-t = 09

(jesjadns)
s|auueyd Moy}

\ uolsid

= = —
AEA”_

<= dO
>

¢NO/SINAC dA

—
il | oulllem

@ RIVEIETI[o
alnssalud

(pinsadns)

A3190]|9A |€2131ID pue MOJ} UBALIP 3INSSald

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

1L
, épljosiadng
4 L ¢0 10 c00
_ A %
ooo o g . >
- 7 LA
o ° tv\ - (M) ainjesequa ]
CIN 4 -
o DR \ o € 2 0
L © T 0
o O L ~
i el r006 = pinyadng
X pinbi) :
W - |BULION 102 g
.nﬂb 109, ul @
. eH,Plos  suriie e L) e g Z .
s/ur zg m o\ 100 5
H swi /L) & M
.o. s/wn GG | i plos 09 =
F o s/wr zog A r0C6
. punoibyoeq |2 Aldws +
_ . A : 08

109AA ul 8H; PI|OS :uey) pue wiy




Page 3

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

G00Z 11N '¥ZL1

jewpuoo :(ssaud ul) pe Aoy sAyd
10€S€0 (S002) §6 o1 Aoy "sAud

SUOIBo0ISIP pue Bulesuuy -«

isanundwi eaHe Jo s1o8y3

¢@oUalaylp ainssald e 0} asuocdsal Ul MOJ} WNijay pl|oS Se0p MOH

:9H;, Pauljuod pue y|ng

¢ Buiidnoosp pinjuadns ueyy Jsyiel uolnguisipal
sseuwl e )o9|jel sbueyo poLed J0Je||I0SO [BUOISI0) 8U) PIN0YD) .

¢Jeke| pinbi| e ul eq Aypinjluadns sy} pjnoy ¢uszoly wnigy syl (e s|

11024/ Ul 9H;

suonsanpd

Uiog Joj s/wr g ~ A
HM\E-&H.«NE}
0ooL 0oL oL L
- ! . 00070
o
.d/d 5000 .
L & T 8zIs |]auueyD
EE?D r \ r0Loo M
sieq gz e -
sieq g¢ ™o ® ww wu @w
| sieq 1S - m v v w500 @ o
MM“ ww v D Tc._ "‘GA_ § :,_ ?o__ u.s._ f:ﬂ
. il . 0zZ0'0 N =401 O
9Hy plOSNING  S/H 001 — 5 -2
[spwmijwip ‘ w%/ D\_‘lo> o O
000} 0ol oL ue 38 y
0000 la N+ # '3
AN o
5 1000 NP
¥u N é 10
wug~-a| | e 12000 oo |
SIBQGY K G iy z AN
sieqz9 o B o S/W = (01
s 09 % ¥ . €000 2
sIeq gs - © %
sieq op .
'sieq gp b4 ¥00°0 9Hy pinbi
Sleq oy =
. 5000
1024

S91}190]9A [EIRMD




Page 4

Hd » v & Mdw(1-"3)

sasod ul wniay Jo 1098 2 -2 =DV

EQ 0

aoueloeded ouwWoab W 2=

AjiIsuag winijaH o aqoud e se ajuelideden

Dr. John Beamish (KITP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

— ww sz — osIp JOOAA

R L T

ww g°0=p,

apouyosle Joddoo pajelopad

Ase|jideo |ji4

|

Joyioeded JOoAA

ebneb ainssaud
swepy-Alens

(aanssaad/Ayisuap aH; p11OS) 1199 J02AA




Page 5

uolnguisipal ssew 0} anp Jou Yiys polied Jo1e||19so [ UOISIO |

[yw] ainjesadwa]

0sZ 00e o5t 0L 0S
: , N el
Buidnoosp sass 101g||19S0 % | ooy ¢
[BuOISJ0} aloym salod ay)
Buiaea| wnijay jo ubis oN .f —
0ol 08 oLLE
|
o e
(Mw og 03 Buljood JyBIUIBAO) 4¥e 3@% omwn&wm szior |16
. " oF o
%00 > 0} Juejsuoo Ajisus( i mﬁﬂﬁ. oS QM& essre
& buwem o Foooe
.la Buijoco e

¢ Moj e abueyd AJisusp wnijaH

[3d] s2ueyoeden Aysusq

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

épljos Apease
21sal sy} 9zeaj 0] pJey {1 (deq $G —zg) ainssaid jo juspuadapul Qﬂ

; . . 1jos-pinbi
¢s9zsalj wniay e jou () (MInq 10} %g 'sA) %'z ~ PHOSPINRlgy
[>l] aimesadwia] [M] e1mesadwa)
x4 0c 8’ 9l v 0¢ sz ¥4 &L
voL'e
g (@]
seLe B sore
S B
Q Buizesl) 90t B,
3 Aing =
soLc & Lore 3
=] (]
3 et
rqobs 1\ ] 892 T
4 L 3 v |
(q{LeLe = g 89L'€
0z
sz aAIND Buyaw yn
. * g
g o &
n._. w w
e £ <
| = 05 @
g =
\ f = 0o 8
4 14
(e oL

(Arejided pay20|q) awn|oA juelsuo? je buizoai4




Page 6

Jojoedes
J02AA

3oejs 0zald

[129 MOJ} 9H PIj0S/102AA

Dr. John Beamish (KITP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

(saiod ul Ayisusp wniay ul sbueyo) JO2AA Ojul MO} Jo) Yoo (£
wnijgy pljos ying Buipunouins azeanbg (g
saJod J0oAA Ul wnijsy azeal4 (|

Joyoedeod J02AA Iﬁm/hoo? ol
— Wnigy

1O MO|J
wniey plios =

uojsid s|jgesAow .—

é102AA Ul MO} winijay p1jOS S90P MOH

wbeiydeig




Page 7

[seinuiw] swi |
0sZ 00 0sL 00l 0s 0

[4d] soueyoedes Aususq

(sjwirl g ~ 2A J0}E|[1950 |BUOISIO)}) GTL9L°€
. 5 < ' " {oesose
s/wu dys>d) = w v
g > A (= OA(d/°d) = A " A es §£/9/°€
S/WU GLO'Q0 > A Mo} abelany NG gazpioantagge | O7LOLE
. . _ : _ — gpi9se
[S] 3wl
000¥ 000¢ 000¢ 0001} 6]
0e8LE £€49.°€
esoare gossoree ee P00 00000
Mw g2 m_m
ce8LE | , Co00t040%000000 So00gretere,”, 1.829.°¢
w
Fe8LE | AW 005 89.LL°€
(uoissaidwod onsed isnl) a .
MW 0g 0} UMOP MO} ON — i Lo
g8l | F {ziere
005z 000z 005l 000  00S 0

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

é(uoibal [YON) YW 0oz mojaq moj} jensnun Aue aJay) sj

[senuiw] swi

MW Q0L~ Mojeq (SInoy JaA0) MOJ} ON

(M 6 ~ H/N) Moy} pareAnoe Ajleuwusy)
(sJnoy 0} spuosss~) mo|s Jushbasgng

(1ooAA 2y} jo uoissasdwor)
(puooas~) dwnl Ay onses, sieipswiL|

©
©
P~
©

(1eq ~) ,9z99nbs,, e 0} asuodsay

(M §0°2="1 “1eq 26=d) 109AA U1 aH, p1|0S

[4d] D

[4d] aoueyoeden Aysueq




Page 8

Buoj] ww ¢ (9H¢ wdd g0p0°0) oind Ajjeaidojosi
Jsyewelp wrl gz
$9]0Y 000'9S (8He wdd g°0) uonisodwo? [einjeu wni|dH

(vD9) Aelly Asej|ideg sse|)

Joisid,
a|geanowl

1%

e K

Jojoeded ainssaud

wnijay pljos

saue|jides ybnoiyj mojj wnijay p1jos

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

S/WU G > A@&u _
(S/WU GZ0'0 > A) MOJjOU (=

“saaqueyo odwes ‘1 ‘Olg

0 E%IJ
Q0Y 1N04dNS
o:m«.x/x
V_Cc_ Om < |_| H3LIWONHIHL : - 00 »mw“%w
IVILNIH 34410
(Buizesyy Buunp) Jeq ~ dv W | T
| oo
Jleq 0g — gz ainssaud *pimes 1 =
w rf’f»&jﬂh
(wri ooz p1) seue|ided Gz Sy ——
YIBAVHD o]

ONIXIN _ _

(2261) Juswiadxa mojj a4, pijos |jlemAaln)




Page 9

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

(Jeq 9'g¢ ainssaud)
alnjesadwa) Mo| 0} |00))

(M) samesaqwe |

o¢e ST [0F4 Sl 0L
T T T 0c
Av._ 96| = E.C L (1eq L°2e 'Y 96°L) 1oe
Buizesaly mojaq 1sn( , ———
SINOY M8} B 10} |esuuy i 178
r -1 0§ \nim_w,
(Are|ideo pexoolq) \ I 1189 5lInq 1 Buizsaiy o
BWN|OA JUBJSUOD JB 8Z8al | 1
Buizaaiy }|nq 10} yjed siweulpowtay
WU Qg ~ XV ¢= Jeq L'0~dV Jeq L' 0~dVv <& wr | ~ XV
X8|} YOO ‘(ezeanbs) wbeiydeiqg
Wwu €0 ~ XQ lequ z'0 ~ d9 AH_.
€0 <= Jequ z'0~d * = K
=
Jojoeden ,
alnssaud e Moels
17d

(s.0661) Bunaw Jesu ‘e 18 A8 Jobug) ‘uiwnAq Aq sjuswiiadxe snobojeuy

192 Mo}y winijay pijos




Page 10

(sinoy oz Ul wu /0 > XQ) Fesriol] sty
o._. MO|9( MO|} JO }OSUO0 ON L ! 0
t 1 1 09'9e
=4 Lo9e
T
H, PII0S q1zo9e B
91 moje £
1 [ed {eoee @
, SR 5
1799¢€ =,
\n7 Muoog |99

Y1 anoqy il , , ) S

(8H, wdd 200°0) @H; ©ind Ajjeoidojos|

soseyd pijosiadns ayj ul moj} pijos sy} saoq

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

(4noy ue jjey noqe ul)
Aj1sea smol} pijos ‘Buizjow Jeau

M L > 1 3e MOJ} pljos ou
(puo929s e jo uonoeay ul)

«Aueisul, smoyy pinbij

(spuooss) awin) (spuoges) swi)
00SZ 000z 00§k  00O) 009 0 00S¢ 000 00§t  000F 00§ ]
7 ] 569 o9
oo
ﬁ MW QoS pPlles H
I o0'Lg M §6°L pinb1 qavee
| | 2 L)
= T2 2
14 - o @
; — O G028 § 0goe 2
J 7 = =
@
— —
s g g
'y | < =
ﬁ * orze §59¢ ~~
| M G6'L Pllos ‘ N G6'L PlIoS
I‘I\\ shig 098¢

WU 0e~XQ Xolj 09D <= lJeq |l 0~dV <= wr | ~Xy :ezesnbg

s|jauueyd wi gz ybnoiy} aH, buizaanbg




Page 11

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

(Mw) ainyesadwa |

00S 00¢ 0ok s Ommm.o
1 MOJ }e MOJ} QY ou I
ZH100 ® 199 4
ZHLO » 5
. 1e80
WU €0°0 > X9Q . .r 3
L y of : c’\’ L T M 060 §
Juswaoe|dsip e LR A 3
L 1660
3y Ul 8Bueyd ou |
; 1001
lequi 7 ~ °¥qy
ZH | > Aouanbaly
&MOJ3 O0A "SA JV
[sinoy] swip
2] mojaq MO|} ON 9L ¥l T 0Ly 90 ¥ Z0 00
S8IZ Y ¢
LY
) ooy g
osizw | g
oH, plos s
{oizer o
ol )
5 moleg seLzh E
16LCYy =
00zz Y | AHEL . m
(9]
{ozzzy T
eV Sl . AW00s i

9] enoqy — ooz 009 005 0or 00€

[spuooas] awi

(8H¢ wdd ¢°g) uonisodwod oi1dojosi jeinjeN




Page 12

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

0L

sjwug >  s/wugLo'0> SMOl~ %S0
A&Nu =“a A ’A dySd
molj wouy syiwif saddn 10)e||19S0 [euoisio)

9Hyp XINg

J0OAN/SHy

woajsig

1 MOJ J& WwinI|ay PI|OS JO MO[} UO S)WIT

MO} OU < (ZHS'0—-100) dV OV

MOJ} OU < (Jequ ) dv |lews

mofyou <—1  aH; aind Ajjeoidojosi / |einjeN

MOy Ou <= (Jeqw 00L) dV 0d

sjuawailnseaw Mojj}/2inssald




Page 13

¢Moly < (AdZz) ANlliqensuawiwiod uj Jusipels

(uoisnyip << juaipesb uonesuaouo?)

Juaipelb ainssaid ul MOJ} SSIOUBDRA [BUIBY |

aouaJaylp |enuajod [eolwayd ) aousIByIp ainssald

ainssaid o) puodsau 03 aAey pijosiadns e sa20(

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

¢suoljesjuadouod qdd je sanundwi a4, JO 9|0l -
¢Buljeauue pue ymoub |eisAio Jo 9ol -

¢S|UUBYD JNO Ul $320|q JO SHUI| Yeam, aiay} aJe -
¢ainssaud o) puodsal 0} aAeY pljosiadns B S80p -

.suolsand

Sa0p pinadns e Aem ay) ainssaud 0}
puodsal Jou seop sainjeladwa} mo| Je aH, PIIoS




Page 14

Buiesuue Jaye Builiepp

Jiequ g} > dv

Jequ Q0L ~ dV

06'F 881 981 ¥8L T8Il 08}

1

1

/

/

06°¢
(2:3
6'€e
£6'¢
ve'e

§6°¢

Buizealy |eniu|

1
06’1 88l 991 ¥&L T8l 091
| * oee
g'ee
ore
Sre

ose

ot ST

[ eirieseduis |

0z Sk oL €0

pinby

pijos day 0z

1z
20qydoy

293¢
pInbii/pilos

PNy
fewou

pinjuadns

pios doy

Ale||ideo payoolg

ébBuieauue pue ymoub |eysAio Jo ajoy

[gs] Wnjon iejop

[eq] sansseld

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

o1doosoloew Ayeld ale sjguueyd wn ¢z

W | Jesu sino00 MOJ} paleAloe Ajjlewlsayl  Ing

& Spua |[auueyo/alod je Bunoo|q ¢

WO ~ JSAO Pa}osuu0d Ajjeulsjul ¢— J10}e||IoSO [euOISIO |

£S|2uUURYD INO Ul SY20|q 10 . SHUl| Yeam,, 313y} aly




Page 15

aouspuadap epnyjdwe saAlb aH wolj Aemexealq paonpul-Ssalls,,

1 Mmoj e (¢,qdd usas) suonesuaouod wdd je eHe Agq pauuid .

(1 ubiy 1e s1eiodens, senundwl) M L'0—€0~ %3 Bulpulg aHc »

(¢l ~ g) @injesadwae} mo| Je padwepun sawodag UoIjoW e

ao1j1e| doy Jo sueid |eseq ul Buiplf suoleoo|sip abpa si walsAs di|s «

(" punos ‘MoJj) sessalls 0} asuodsal Ul Ajises saAOW .

sapou je pauuld ‘'s}I0M}BU B|ge)S WIO0) SUOIIBIO|SIP «

(uonjow Aoueoen Ag ‘B°8) | ybiy Je pajeauue aq UBD SUOI}ED0|SIP SWOS »
uoljewojep anseld Aq (eH, doy ui) Jo ymolb Bulnp psieslto «

wnijay ui suoijeso|sig

Dr. John Beamish (KITP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

Aioisiy uo
spuadap
asuodsal (—

(Jequi og ~) i
surewsls 4y ¢— ,ﬁ

Mw 00l ~ (1L —"1) |

[4d] goueyoeded einsseld

s|eauue qv ¢
MW 0z ~ (1L —"1)

(M 90'z = 1) Bunjew Jesu Buljeauue ‘uoneuw.oep onse|d




Page 16

Dr. John Beamish (K1 TP Supersolid 2-13-06) Pressure Driven Flow in Solid Helium

WU g0~0a < W/ g0} =V Ppue s qdd |

~ (uopeoo|sip 0} wri Q1) swn uoisnyip 'sanLNdwl o

(zZUun ~°) wrl gl ~ 1

(s|ieyshio peq, Jo ‘Buijjsw Jesu);wof 0} ~

(ainssaud Jueisuoo je umolb) wojg0) ~ V ‘siojoweled |eoidA |

wnijay ul suonesojsiqg




