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$ekil ve Makaleler Hakkinda

* Bu ders materyalindeki hemen her fotograf, sekil ve makale alintisi ya acik kaynaklardan
alinmis, ya da egitim amach kullaniimistir.

* Cavendish Laboratuvari’'nda ¢ekilmis fotograflar icin Cambridge Dijital
Katuphanesi’nden kullanim basvurusunda bulunulmus ancak yanit alinamamistir.

* Creative Commons CC-BY-SA lisansli figlirlerde kaynak sayfada yer kaplamamasi acgisindan
yazili olarak sunulmamistir.

* Ancak tim malzemelerin kaynaklari URL olarak malzeme ile ilintilendirilmistir. Dosyanin pdf
halinde sekillerin veya alti cizgili s6zclklerin Gstline tiklandiginda bu kaynaklara ulasilabilir.

« Hemen her durumda ilk kaynak kullanilmistir. Ornegin bir derleme makalede bulunan bir
sekil varsa, o haliyle degil, dogrudan seklin ilk yayinlandigi yayin bulunup, kontrol edilip, o
yayin kaynak kabul edilmistir.

* Not: Bir kac fotografta sunumda daha net gorilebilmesi acisindan fotografin dijital negatifini
koymayi tercih ettim.

* Not: ilk yayinlara ulasip onlari okumak biiyiik resmi gérmekte faydali olabiliyor, ayrica o kesfe
ortak olma hazzini yasatabiliyor.
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Icerik

e Bulut Odasi

e Bulut odasinda parcaciklar, enstrimantasyon, miknatis,
tetikleme

e Geiger Muller Tubu

» Cekirdeksel Asilti (nuclear emulsion)
e Kopuk Odasi

e Bilgisayarlar ve Sayisal Analiz

* Gazli ve Yariiletken Algiclarin Gelisimi
e Yarinlarin Algiclari Hakkinda
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Arkaplan gorlntisi: Hale ve Brocken hortlagi
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(5) On the Formation of Cloud wn the Absence of Dust. By
C. T. R. WiLsoN, B.A., Sidney Sussex College.

1950
The cloud-formation is brought about as in the experiments
of Aitken and others by the sudden expansion of saturated air.
A form of apparatus is used in which a very sudden and perfectly

A~ b 14. ULUSAL PARCACIK HIZLANDIRICILARI VE DEDEKTéRLER/YAZ OKULU (UPHDYO-X1V)
definite increase in volume is produced, and in which all danger of

the entrance of dust from the outside is avoided. If we start with

o . ordi ir, afte 1l ber of ions to dust
e Eyltl 1894: Charles Thomson o e e
. . E)uud that the expansion has now to be Eushed to a‘;ertaiu definite

limit in order that condensati take place. With i
Reed Wilson Ben Nevis ooain s this e sount (eaking ittt
temperature) there is invariably a cloud produced, and none with

D a é I n d a ki at m O Sfe ri k lesSSe:rIr)lzn:ri'Z?i‘minary experiments have given the following results.
gozlemesinde gorevlendirilir. %68 vien il e

Here z—' is the ratio of the final to the initial volume, when

. J 1
ondensation just takes place.
> $a h It O I d u g u h a | e Ve ' 'Isllnli?gt)o;rle{zgnds f: ;.,tirl:fof temperature of about 26°C., and to

a vafx)ur pressure about 4'5 times the saturation pressure.

B rOC ke n h O rt I a = I n order that water drops should be in equilibrium with this
g degree of supersaturation their radii must be equal to about
83 x 10~® cm., assuming the surface tension for such small drops

+1 1 0 have its ordinary value.

olgularini labora to bars i e e
, , + ani genisleme = sliperdoygun

+ tozlu hava = olusan damlacik sayisi toz

Cavendish Laboratuvarina miktariyla orantili = toz sayaci (koniskop)
dondigunde bulut odasini e Ay

gelistirir. (tep oYU a2
- ) ey .\
When this was done I found that the steam on entering the receiver was per- iy . W <.
fectly invisible, and gave rise to no cloudy condensation, the air remaining [ / =

.\|C||| | .'

ent was immediately afterwards repeated some-

supersaturated. The experim

UPDYO-XIV, 8-11 Eyliil 2022, Bodrum/Mugla what in the same way as was done by M. Coulier, the air being supersaturated | /
by expanding it by means of an air-pump. Jifforen
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Bulut Odasinda Parcaciklar

» 1897 model bulut odasi: Rontgen
Isinlari sis olusmasini kolaylastiriyor.

* Ani genlesme ile stiperdoygun
olan havadaki su damlaciklarina
iyonlar cekirdek gorevi goriyor.

* 1912 model bulut odasi: a
parcacik izleri.
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Charged particle Free ions Condensation droplets
e S —
Table 1. Chronology and Organization of Research Career of C. T. R. Wilson
Dates Location Activity”
1894 Ben Nevis Glory, Thunderstorm (phase 1)
1898 London Met. Council work
18951904 Cavendish Laboratory Cloud chamber (phase 1)
1903-1910 Peebles, Scotland Fair weather electricity (phase 2) B2
Global circuit
1911-1914 Cavendish Laboratory Cloud chamber (phase 2)
R o s 1914-1920 Solar Physics Observatory Thunderstorms (phase 3)
- 2 1921-1925 Solar Physics Observatory Cloud chamber (phase 3)
{. 308 No x-l‘yl No condensation 19261933 Cape Town, South Africa Thunderstorms and electron
206 | Xrays | Fog a pargaciklarinin izleri (1912) runaway (phase 4)
B B 1932-1941 Solar Physics Observatory Cloud chamber (phase 4)
UPDYO-XV, 5-10 Eyliil 2023, Bodrum/Mugla V. E. Ozcan, Bogazici U. & TENMAK Johannesburg, South Africa electron runaway ¢
To 1956 At home in Carlops, Scotland The thunderstorm (phase 5)
- T -



https://royalsocietypublishing.org/doi/pdf/10.1098/rsta.1897.0011
http://dx.doi.org/10.1029/2009JA014581
https://commons.wikimedia.org/wiki/File:CTRwilsonCloudChamberCavendishLab2013-08-29-17-09-40.jpg
https://royalsocietypublishing.org/doi/pdf/10.1098/rspa.1912.0081
https://cudl.lib.cam.ac.uk/view/PH-CAVENDISH-P-01917/1

Wolfgang Engels
tarafindan yapilan Wilson
bulut odasinda
Ra-226'dan yayilan
parcaciklarin izleri.
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https://doi.org/10.1017/S0007087421000261
https://www.researchgate.net/publication/308971241_Technology-embedding_Instruments_and_Performative_Goals_the_case_of_the_fully-automatized_cloud_chamber_by_the_Officine_Galileo_in_Florence
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Bulut Odasi Enstrimantasyon

* 1921: Takeo Shimizu
odayi pistonla surekli
tekrarlayarak isletiyor.

e 1925: Piston tekrari

kose\ Yt , harmonik degil
(vertdx) \ 'y . atlamali, senkron
13 isleyen stereoskopik
yigilma N/ fotograf makineleri.
(pileup) \\ iy | _etsl—z/g——‘\l_a/sei
Alttan gelen a parcaciklari azot ¢ekirdegi | .
ile etkilesiyor. Cikan proton ince diiz bir ° Azotun S|myas|_

iz, geride kalan cekirdek (170) ise kirik
kalin bir iz olarak gorilayor.

(Dlsuk tesir kesidi 1948 Nobel

Blackett, 1925, Cavendish Lab = cok iz arasindan L AAS ol
23000 fotograf (415000 a izi) arasindan ¢ . k Fizik Odal:
sadece 8'i aranan ozellikte. SeEcim gere |yor.)

Patrick Blackett ‘
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https://doi.org/10.1098/rspa.1921.0055
https://royalsocietypublishing.org/doi/pdf/10.1098/rspa.1929.0087
https://cudl.lib.cam.ac.uk/view/PH-CAVENDISH-P-00682/2
https://doi.org/10.1098/rspa.1925.0029
https://doi.org/10.1088/0950-7671/4/14/301
https://archive.org/details/studyofsplashes00wortrich/page/54/mode/2up
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Die Intensititsverteilung in dem Spektrum
der y-Strahlen von RaC.
u u a S I I n a | S Von D, Skobelzyn in Leningrad.
Uber eine neue Art sehr schneller g-Strahlen.
Von D, Skobelzyn in Leningrad.

e 1929: K | ein—Nis h ina fo rmu | unu (foto Nn- Mit 9 Abbildungen im Text und auf einer Tafel. (Eingegangen am 23. Februar 1929.)
. . . Etwa 600 stereoskopische, unter der Wirkung eines gleichformigen magnetischen Feldes

e | e kt rO n et kl | E$ m e SI ) d e n e m e k I Ste r ke n gewonnene Wilsonaufnahmen haben 32 auflerhalb der Wilsonkammer entstandene

4 S-Strahlenbahnen zum Vorschein gebracht, welche von dem magnetischen Felde

nicht merklich gekriimmt waren und welchen in der Mehrzahl der Fille eine

S ko be Itsyn b u I Ut Od a SI n a m I kn at I S ( 1 500 Energic grsfier als 15000 kV yzuzuschreiben ist. Der ungefihr berechnete Ioni-

sationseffekt dieser Strablen betrigt etwa 1 J; die Winkelverteilung zeigt, daB die

Gaus) ekliyor.
* Neredeyse hi¢c sapmayan B parcaciklari.

* Kozmik isinlarin cok yuksek enerijili
parcaciklar olusturabiliyor.

* B enerjisi > 15 MeV

* Soru: Skobeltsyn B kaynagi olarak RaC
kullaniyormus. B = 1500 G altinda ¢ikan
Blarin tim ¢emberini gdézlemleyebilmesi icin
ne kadar genislikte bir bulut odasi gerekir?

* Pc(eV/z)=300 H(Gauss) p(cm)

UPDYO-XV, 5-10 Eyliil 2023, Bodrum/Mugla V. E. Ozcan, Bogazici U. & TENMAK 9


https://doi-org.ezproxy.cern.ch/10.1016/j.astropartphys.2013.05.007
https://doi.org/10.1007/BF01397449
https://doi.org/10.1007/BF01341600
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Hohenstrahlung
verursachten Koinzidenzen

* 1929: W. Bothe and W. Kolhorster, kozmik
Isinlarin gozlemlenmesinde iki Geiger-Miller
sayaclyla cakisma (coincidence) yontemi.

e Kozmik isinlar 4cm kalinlikta altin kilceyi
gecebiliyor. (Blarin altinda menzili nedir?)

* 1929-1930: Bothe ve Rossi vakum tlpler
kullanarak “ve” islemini gelistiriyorlar. GM tlp
sinyallerinde cakisma devre tarafindan
belirleniyor.

* Rossi bazi kozmiklerin 1m kalinlikta
kursunu asabildigini fark ediyor. (Bu
parcaciklar ne ola ki?)

UPDYO-XV, 5-10 Eyliil 2023, Bodrum/Mugla V. E. Ozcan, Bogazici U. & TENMAK
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https://doi.org/10.1007/BF01340137
https://doi.org/10.1007/BF01337830
https://doi.org/10.1038/125636a0
https://www.nobelprize.org/prizes/physics/1954/bothe/lecture/
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Bulut Odasi Tetikleyici

 Mott-Smith ve Locher; Johnson, Fleischer ve
Street : Acaba GM ile bulut odasini beraber nasil
kullanabiliriz? Bulduklari ¢oziim ne olabilir?

 Blackett ve Occhialini, 1932: Kozmik i1sin kendi
fotografini cekebilir mi? Deklansor?

e 2 GM sayacindan gelen sinyaller tiratron
devresi ile cakistiriliyor.

* Tiratron bir elektromiknatisi kisa devre
yapiyor. Miknatisin bir yaya karsi tutmayi
biraktigi armatur firlayip bir piston altindaki
vanayl agiyor ve bulut odasi genlesiyor. Gecen
sire 0.01sn. 4kV trafo trafo ile yliksek akim
beslenen civali lamba devreye giriyor.

* Bu dizenegi calistiran “fiziksel sir” ne?
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Photography of Penetrating Corpuscular Radiation

SincE Skobelzyn ! discovered the tracks of particles
of high energy on photographs taken with a Wilson
cloud chamber, this method has been used by him
and others in a number of investigations ? of the
nature of penetrating radiation. Such work is
laborious, since these tracks occur in only a small
fraction of the total number of expansions made. We
have found it possible to obtain good photographs of
these high energy particles by arranging that the
simultaneous discharge of two Geiger-Miiller counters
due to the passage of one of these particles shall
operate the expansion itself. On more than 75 per
cent of the photographs so obtained (the fraction
depending on the ratio of the number of ‘true’ to
‘ accidental ’ coincidences) are found the tracks of

particles of high energy.
- W; L
GM ; %' Solenoid
sayaglari "
i)
Camera A

Direction of

e - —— — — — . —

magnetic {ielc

Manyetik

alana parallel 3000 B,

kamera. Gaus’a \
Stereoskopik  kadar alan Solenoid
goruntd igin olugturan

ikincisi agih

yerlestiriliyor. oot
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https://doi.org/10.1098/rspa.1933.0048
https://doi.org/10.1098/rspa.1933.0048
https://doi.org/10.1038/130363a0
https://doi.org/10.1098/rspa.1933.0048
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Geiger Nasll Devreye Girdi?  [mrowesm s

WITH A RADIOACTIVE I1SOTOPE INSIDE.
IF YOU LET YOUR EYES ADJUST TO

TOTAL DARKNESS AND LOOK INTO THE
RUTHERFORD MODEL

...... * 1903: ZnS ekran + mikroskop &'ﬁ&&"&ﬁﬁ“ﬁéﬁ?&&i‘.ﬁ%ﬁs
e ® ’ (+ radyoaktif madde) = o W e

AWAY!

—— @ ° Spintariskop [Crookes] % %Y%

R * 1908-1913: Geiger-Marsden e e e

HIGHEST RATIO OF “THAT CANT POSSIBLY

deneyleri. Cekirdegin kesfi. D LEGALITY OF o KON o6

observed result Popular Science

~ youtube
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1950

Turkih phyeat socieny 15. ULUSAL PARCACIK HIZLANDIRICILARI VE DEDEKT(")RLER/YAZ OKULU (UPHDYO-XV)

Geiger Muller Tub( -
i

Detecting Vessel

e 1908: Rutherford ve Geiger a taneciklerini
saymanin pesindeler. (Daha o’larin +2 yik
oldugu net degil.)

» 1928: Geiger ve Miiller tibu

* ince bir katot tel silindirik bir anot tiibiin
ekseninde

* Reaksiyona girmeyen bir gaz (He, Ne, Ar) Einreshoid

e Birkac yuz volt gerilim

 Tele yaklastikca ylikselen elektrik alan ve 1r

c1g etkisi -> olculebilir elektrik sinyal

* Organik buhar eklenerek ytk bosalmasi
sondurilebilir (quenching)

—_
JV_286

« 2010lar: Kendi kurcalamak isteyenler icin 505
civarinda tup ve devre karti bulunabiliyor.
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“Thus this theory predicts recoil electrons with a veloc-

. - .. ity generally much smaller than that of the above-men-

o Turk F'ZILEODerneg' tioned electrons which correspond to the photo-electric

o ffect. s a tri for both parties whei se recoi

15. ULUSAL PARCACIK HIZLANDIRICILARI VE DEDEKTORLEF ion: wers Smered by WSO ¢ mpesimenta

method both by WILSON himsell and, independently, by

another investigator. Hereby the second chief phenomenon

of the Compton effect was experimentally verified, and all

observations proved to agree with what had been predicted
in COMPTON's theory.

Compton ve Mgller Sacilmasi

_« 1927 Nobel Odiilii: Wilson ve Compton

* Compton sagiimasinin ilk élglimleri xws =
" Bragg sacilmasi ve iyon odasiyla. T \ seken foton

(iz birakmiyor)

Geri.'tepen
elektron

= 5
Eﬂm B oD T

; \9 » Geri tepen elektronlarin gortlmesi
bulut odasiyla. !

» 1930lar: Feynman diyagramlari / renormalizasyon
olmayan bir donemde kuantum elektrodinamigi.

* 1932: Champion, pa— e o -
"~ /" Mallersagima B s At
X formilingn ik [ERSERESSE—— i
e_/ e d eneme I e rl n I d'.l;hwaholm numbers scattered and the distribution with angle were in good ’ 2 " l : %
sunu y or. agreement with a formula of Méller, based on quantum mechanics. ' ._ : ‘[‘ 4
. . : ‘ : \.-
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The Positive Electron

[ ] [ ]
CarifiD. ANDERSON, California Institise of Technology, Pasadena, Califorsnia
’ , {Received February 28, 1933)

» 1932, Carl David Anderson: Dikey konuslandiriimis bulut
odasi (Millikan ile)

* YikU elektrona esit pozitif parcacik: proton

« Ama proton izleri kalin, elektron izleri ince. (dE/dx
neden farkh?)

* Proton izleri kisa, elektron izleri uzun.

« izleri elektron gibi ama manyetik alanda terse biikiilen
parcacik.

* iz ters ama nereden geldigini nasil anlayacagiz?

 6mm kursunda 63 MeV’lik bir elektron ne kadar
enerji kaybeder?

* cm basina 63 MeV c¢ikiyor, () Single particles
o) Shower particles
kursun az daha kalin olsa w0 1) brodace showers g
gecemeyecek miydi? wol§
:
. ) g
* 1936’da muonun kegfi. i
N
. . ™
» dE/dx, asgari iyonizasyon. =3 i
If it is taken that the ionization density varies inversely o e
as the velocity squared, the rest mass of the particle in e ‘& """""""""""
question is found to be approximately 130 times the rest o ;'”- P p— =
mass WO& Because of uncef_t_aint;_w'he ion | s ErM")‘ AAAAAA

Out of a group of 1300 photographs of cosmic-ray tracks  curvatures and ionizations produced require the mass to be
in a vertical Wilson chamber 15 tracks were of positive  less than twenty times the electron mass. These particles
particles which could not have a mass as great as that of  will be called positrons. Because they occur in groups
the proton. From an examination of the energy-loss and  associated with other tracks it is concluded that they must
ionization produced it is concluded that the o'

narlicles ejected from atomic nuclei.
than twice, and is prol

L ly exactly s /r Editor
proton. I[ these particles carry 3 . «
s v e ———

A 63 million volt positron (Hp = 2.1x105 gauss-cm) passing
through a 6 mm lead plate and emerging as a 23 million volt
positron (Hp = 7.5x104 gauss-cm). The length of this latter
path is at least ten times greater than the possible length of a
proton path of this curvature. (Magnetic field 15,000 gauss.)
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https://journals.aps.org/pr/pdf/10.1103/PhysRev.43.491
https://www.nobelprize.org/uploads/2018/06/anderson-lecture.pdf
https://www.nobelprize.org/uploads/2018/06/anderson-lecture.pdf
https://www.nobelprize.org/prizes/physics/1936/anderson/biographical/
https://physics.nist.gov/PhysRefData/Star/Text/ESTAR.html
https://doi.org/10.1103/PhysRev.51.884
https://doi.org/10.1103/PhysRev.52.1003
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Algiclardan Beklenenler

 Tek bir atomalti parcacigin ufacik iyonizasyon
enerjisini “makroskopik” seviyeye buyutecek
hassas ortam

» Her kesif ile yeni kesfe gotiirebilecek siradisi
olaylar daha ender oluyor.

» Cabuk tekrarlanabilirlik (dtstk ol
zaman)

 Parcacik turu ayirt etme
* Manyetik alan altinda calisabilme

 Momentum ol¢ebiliyoruz ama enerjiyi
nasil 6lcecegiz? Notr parcaciklari nasil
gozlemleyecegiz?

» Hizli cakistirma ve tetikleme (elektronik
devreler)

* Veriyi kayit altina alacak sistem (DAQ - data
acquisition) ve saklama ortami

But fantasies only define distant targets. As an
immediate principle of particle detection, I assumed
that we needed an energetically metastable system in
which the tiny energy deposited by a minimum
ionizing particle could trigger the growth of a
recordable macroscopic effect. Geiger counters,
proportional counters, nuclear emulsions in the
presence of developer solutions, cloud chambers, and
all other detectors share this property. I therefore
made a list of possibly useful instabilities; soluble

e Foton notr parcacik... Daha
fazla ilerlemeden fotograf
cekmek tUzerinde durmaliyiz.

V. E. Ozcan, Bogazici U. & TENMAK 16
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Cekirdeksel Asilti (Nuclear Emulsion)

* 1896: Henri Becquerel radyoaktiviteyi lf’

fotograf plakalarinda tespit ediyor Nob

v Halo yaricapi: 54um
{5 Aeeinoshita & Ikeuti
AL s AN Tokyo 1914

* 1909: Kinoshita a taneciklerinin
fotografik asiltida sayilabilmesi

a-particles. It is therefore hoped, by preparing an emulsion film* of very -
fine halide grains, and by using a microscope of high magnification, that the 2
photographic method can be applied for counting a-particles with considerable '

aocumgz.
* 1910-15: a mikrofotograflari

* 1925: Marietta Blau (ve Hertha
Wambacher) proton izlerini gérebiliyor. W

rd

* 30lar: Nétrondan tepen protonlar ve kozmik “yildiz”.

En uzuniz 30cm
< Vivana 1937
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Cekirdeksel Asilti Fizigi/Kimyasl

* Fotografik asilti : “Sigir derisi 6ztine (jelatin)
yedirilmis gimus halojentrler”

» AgBr 2.6eV bant araligina sahip yariiletken
kristaller. Elektron-delik ciftleri olusuyor.
Kristal orglideki kusurlarda takilan elektronlar
Ag metal atomlari serbest birakiyor. “Film
banyosuyla” ek elektronlar veriliyor ve bunlar
~0.5 um siyah Ag-metal graniller olusturuyor.

PHOTOGRAPHIC emulsion is merely, as Yagoda

has put it, “a cleverly contrived mixture of silver
bromide dispersed in an extract of cowhide.” Nuclear
emulsions are photographic emulsions of very high
silver concentration that are thickly coated on glass
backings. Ionizing particles which happen to pass
through such emulsions leave behind a number of
silver bromide crystals that have been so altered that,
upon development, they appear as rows of black grains
of colloidal silver and identify the trajectories of the
particles. The more strongly ionizing the particles,
the more numerous are these grains; and the greater
their initial energies, the longer the resulting tracks.
Relationships exist which connect these quantities
very accurately, enabling the identification of the
involved particle and its energy under favorable circum-
stances. More elaborate methods, for example, those

d l | i i t i ] t [ l The approximate linearity of the range-energy,
range-grain density, and idual range- i
lo { 00 cou!l)ﬂ %:Txrvcs \\'hc:l) ]»Ii?talrfjgurithmiczﬁfyuﬁz[s 5:"?:;2
use of by Beiser »(.1050(3) in the cor.shtuction of a simple
E 0-’ ? IO slide rule to facilitate track evaluation. The scales of /oo
l 1 | l } i 1 1.1 ] ll i | S | [J!
81
R}Q ] [10f 10° 0* w0’ 10
A {B N C{ il
ir 111 Tl { T 1
Py prHOT g o H bl 0 ) L
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“Yukawa’ ltin Madeni”
Yukawa'nin Altin Madeni
:f"l vil:&;;’“ ;;;t:(;i;; "It is convenient to apply the
term ‘meson’ to any particle with a mass intermediate « Kiyasiya bir yaris, kuram ile baghyor:
between that of a proton and an elect.ron. In continu- ' '
ing our experiments we have found evidence of mesons « 1935: Yukawa mezotron hipotezi
which, at the end of their range, produce secondary . 1946 Sakata-I ift hibotezi
mesons. _We have also observed transmutations in elektern : “a ata-Inoue ¢Itt mezon hipotezi
: * Nobel Fizik Oduli: 1949 kuram, 1950 deney
] o SN 7 [ Range of first 11 TL— L decays
muo bt -
miion duruyor; - .
w=» -, - bozunuyor I
) el g
\ 1 1 J
Vil 0 200 400 600 800
\ 7 4 Range of muon in emulsion P
h { ’\

Baska pion bozunma 6I:'=iylar'|
Muonun izi hep ayni boyda

4 (enerjisi belli 7 — pv)

v

4 _a..-:-r-'—-v.—._-'__ (" llodoe
’ 1o v o T

Pt 4 - [ I

raskop basinda-“madenciler”
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https://cerncourier.com/a/yukawas-gold-mine/
https://www.nobelprize.org/uploads/2018/06/powell-lecture.pdf
https://doi.org/10.1007/s00016-014-0128-6
http://cbpfindex.cbpf.br/publication_pdfs/CS03297.2010_08_20_16_29_46.pdf
https://doi.org/10.1038/159694a0

—————— ———— ——— ————

An expenmental test of the theory for radiation-induced ioniza-
tion was made by maintaining diethyl ether in a thick-walled

0 Turk Fizik Dernegi

glass tube at a temperature near 130°C and under a pressure of

1950 about 20 atmospheres. In the presence of a 12.6-Mc Co® source,

furkish physcat socery 15. ULUSAL PARCACIK HIZLANDIRICILARI VE DEDEK' +#E75e 0 te soarst:

A “coincidence telescope” consisting of two parallel tubes was
constructed and coincidences apparently resulting from vertical
cosmic rays were observed with roughly the expected ratio of

Kopuk Odasl

* 1952: Carl Anderson’in doktora 6grencisi Donald Glaser da daga cikip
kozmiklerle calismak (ve kayak yapmak) istiyor.

* Yeni fikir: stperisitilmis eteri radyasyona maruz birakmak
* 1960 Nobel Fizik Odli.

Particles
* ici sivi dolu bir silindir veya kiire. 8

* Sivi belli bir basingtaki kaynama sicakliginin hemen altinda tutulur
(6rnek 27K, 5atm, sivi H).

* Parcacik demeti geldiginde basing aniden disuiralir (3atm) ve sivi
superisitilmis olur.

* YUklU parcaciklar iyonizasyon ile kaybettigi enerji diisen basingla genisleyen
baloncuk cekirdekleri yaratir.

* 1-2 ms icerisinde fotograflar cekilir. Birden fazla kamera stereo cekim
yapmayi saglar. Konum ¢ozinurligi ~10um seviyesine indirilebilir.

* Sistemin 6lG zamani (deadtime) = onlarca (~50) ms
» Azami olay frekansi = O(1/(~50ms)) = O(20Hz)
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Kopuk Odasi Dedikodulari

» Kopuk odasini tasarlarken dagda kozmik isin fizigi yapmayi
hayal etmis olsa da, bulut odasinin aksine kopuklerin

olusmasi ve kaynama cok hizli oldugu, demetin geldigi ani www.youtube.com/watch?v=XsIXH2M7qLY
bilmek gerektigi icin hizlandiricilarla calismak zorunda ————— .
kaliyor. temperature. Before giving up in disgust, they
o _ demonstrated the "capriciousness” of the system by
* Glaser’in koplik odasini fikrini biradaki baloncuklardan quoting a typical series of 30 consecutive "waiting
aldigi rivayet edilir. Rivayet dogru olmamakla birlikte birayi times” before eruption. I made a histogram of these
siiperisitarak ne olacagina dair hipotezini laboratuvarda times and found a Poisson distribution
P ) . L g p 3 . corresponcling to a random event occurring with a
denemis ve tim boélime yayilan kotu koku sebebiyle basi mean time interval of 60 seconds. From the
oo | oo . . . T — s -
bolum baskani ile belaya girmis. D. Glaser, Nucl. Phys. B (Proc. Suppl.) 36 (1994)3-18

* Glaser, kdpuk odasiyla ilgili Chicago’da bir seminere cagirilir. Fermi teorik olarak kptk odasinin nasil
calistigiile ilgili soru yagmuruna tutar. Daha sonralari Fermi’nin de kdpuk odasi fikrini dlisinmds
oldugunu ancak bir hesap hatasi sebebiyle calismasinin imkansiz olacagina kanaat getirdigi icin bu
fikirden vazgectigini 6grenir.

e Fermi’nin derslerinden olusan bir termodinamik kitabinda bu hata mevcuttur, Glaser neyse ki o
kitaptan haberdar degildir.

 Stiperdoygun havada su damlaciklarinin olusmasinin matematigi, siperisitilmis sivida gaz
baloncuklarinin olusmasinin matematiginden farklh.
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https://doi.org/10.1016/0920-5632(94)90762-5
https://www.youtube.com/watch?v=XsIXH2M7qLY
https://www.youtube.com/watch?v=XsIXH2M7qLY
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Kopuk Odalari Hala “Vintage Moda”

Acoustic Sensors

Bellows

 COUPP
(Chicagoland Fused Silica Jar
Cameras
Observato ry for Pressure Vessel
Underground
Particle Physics) ve Z::Vdfa“"c Miacal O
devami (hydraulic fluid)

niteligindeki PICO |
algiclari. PICO

» CFs3l veya CsFgiceren kopuk o -§"1 7l

odalari. HRUEUMANE UL ol
5 218pg | -

* WIMP / karanhk madde £ arecoil ==
arastirmalari. %:: el

* Karanlik maddenin nikleer = I e Tl
geritepmesinden gelecek enerji 3 kB
baloncuk olusturulacak. Caoell
Stiperisinma seviyesi dogru [ AR Vg l_.\ .
ayarlanarak arkaplan olusturacak ., | ...... e CF, j=4° c 4
diger tepkiler bastirilabilecek. 10 ‘Oenergy (‘ifev) b I8
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https://conference.ippp.dur.ac.uk/event/555/contributions/3168/
https://news.fnal.gov/2008/02/coupp-experiment-tightens-limits-dark-matter/
https://doi.org/10.1088/1367-2630/10/10/103017
https://conference.ippp.dur.ac.uk/event/555/contributions/3168/
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.~ x = Bilgisayarlar Geliyor
Sammeedel e o "'--f‘)i;:rr';: ’ : "~ % eilk zamanlarda sayisallastirma ham verileri elle dlciip
S Do kartlara delmekle ve bu kartlari bilgisayara okutmakla
R : yapiliyor.
~ * Daha sonralari (yari)otomatik makinalar
(Franckenstein, MYLADY, vs.) kullanilmaya baslanacak.

34

IJMEGEN - D 2

N

1 - BELLENVATGR

- |
UPDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla

E L1t ,[j[]1m1|.1111[]r111nlnr[n+1

i

i00jo0 0 0fo ofojo ;oo 00fojoc c'm‘o'o'c‘n 0'0 0fo|

JA:'15S13|!I2||Ju!5|617|sls )74"26777!29]! |

""’22"2"2222222"[:222272"2222222
33333[]"3.:3333'3.33333’33«333333

mﬂ~44‘~ 4444444444444"444444[ i
|

isww5353~355555=5s"'5- 5'5!5

“553

ffL\LLUtEUtuDEBOEEEB‘GDES;BB»EBE‘SEE‘-u—

[ |

"’n7 Ii77

ScS?*SSEE 8888‘888EEUI88808885 i
S BT B 8 M1 12008 18006 1) 18[19 20° 12 NN i

°°9‘J'?°9°9°'9“‘999“‘“9'995“9999 L,H
A S A R

| SRS S ——

1
«177177177’77\ 77»%

-1_(.

15 1

LTSS o] RS SACRE o
VO sec. |22

-

08 \|

| |

V. E. Ozcan, Bogazici U. & TENMAK



V. E. Ozcan, Bogazici U. & TENMAK

UPDYO-XIV, 8-11 Eyliil 2022, Bodrum/Mugla

Olayin Olculmesi, Izlerin Strtlmesi

A2
A3

w N

(%)
>
(%4

XK ¥

r‘ fl

B WiWW
0.4938
Www
Wi W
0.1396
N.4938
WWW
0.13986
0.4G28
Wl Iy
0.139¢
0.49728
0.9383
Wil
D.1396
0.9282
Wi W
0.1396

CANBICATE - E

*%¥ R6 CANDICATE - E

FIT NOPT 1

TRACK
MC O
M2 +
M3 =

FIT NGPT

MASS
1.1154 U U
0.9383 W W
01396 W W

NOTR 2

CODE
J

- - %

NCTR 6

4224 8 3153
4225 8 3183
274 =217 357
901 447 260
911 G4 8 289
912 448 289
312 8 71
319 9 72
334 g I7
863 -4232 63
868 -422 S4
86S =-422 a4
B75 -422 G4
1013 301 6152
1017 300 61572
1028 300 €154
326 30 A074
333 31 6071
MEV/C MILLI-RAD
RR 100 ETC.A]
RR 40 ETC.A2 A4 A
TYPE 5101C
BUR PU OfP
F 1.7 1254 ~(C.23
S L 1.028 0.30
F ' le? " 0.333 0.03
TYPE: 2020

402
L JA

62

328

223

5

HyP

U
5
C
1

hypR

67
67

13
15
Z

12

6
17
18
25

13
17

2

U

2+991
6154
€.071

104

3 1 =27.57
38 o
3 1 40,88
1 0 T7.36
Sia i
2052
2 1 3730
& 4
10 7
Zo =l 41,91
¥ =2
3 2
A 2
1 0 80.R2
T2
2 0 42.62
7 5
CM™
TARG 0.0
ne u DDP U DP
N.C 0.0 0.0
0.017 0.004 0.0

0.005 0.007 0.0

TARC 00,9383

ERRCRS

H.U

1
03 1
05 0

ERRCRS

1201

-38686

-38928

28731

12065

40094

~36199

MTCRON

NO

P F
« 254 -
. 034

- 330

4224

21.

267

e

NF

nIp
0.236
0.300
0.033

=17.25
7 20
=T a3

- O Y/

NONE

g B
20982
6.154
6.072

j R oEe [ efe Ko i ins

13

CHISG

43299550

* ——

0.55

DP F DDP F
0.017 0.003
0.015 C.C04
0.003 0.007

cCHISQ -0.00

- e e

24



V. E. Ozcan, Bogazici U. & TENMAK

UPDYO-XIV, 8-11 Eyliil 2022, Bodrum/Mugla

Olayin Olctlmesi, Izlerin Surdlmesi

AN NATUKT wuue H iy rFrj ik A LB AN AR I B i ) "L UDL
ESTDL

JES A B WWW 4224 8 3153 0 ! e i | =21.57 0405

Momentum
Olciilmesi

Lorentz kuvveti: ﬁ I, = qU X é
Lorentz kuvvetiyle merkezcil ivme: qurB = mv%/ R
UT : Pargacigin hizinin manyetik alana dik bileseni
Momentumun dik bilegseni: PT — qRB

q = elektron yuku ise: (PT [GeV/C] = O.BR[m]B[TD

Biikilme yarigcapi (R), sagitta (s) ve kirig uzunlugu (L)
cinsinden:
R*=(R—s5)*+(L/2)?* = (R = L*/(8s) + 3/2)
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Parcacik Cinsinin 112 10
. . 28731 313 -17.26
Belirlenmesi l6i2 12
12065 18T =17+35
14,2 10
L] Ne kadar ¢ok kopiik olustugu, ilk iyonlasmada ortama e
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http://cdsweb.cern.ch/record/39512
https://cerncourier.com/wp-content/uploads/2019/11/CERNCourier2019ComputingSupplement-digitaledition.pdf
https://web.itu.edu.tr/caliskang1/CV/BASARIM2010/proceedings/05.pdf
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THE SECONDARY EMISSION PHOTOTUBE*

By

HARLEY TaMs AND BERNARD SALZBERG

(Research and Development Laboratory, R.C.A. Radiotron Company, Inec.,
Harrison, New Jersey)

Summary—A type of phototube ts described in which the secondary electron
emission from an auziliary cathode (bombarded by the photo-electrons) is utilized to
obtain amplification of the primary photocurrent. Phenomena of secondary emis-
sion, particularly as applied to the vacuum phototube, are discussed. The operating
e Fo e f Stk

The properties of the secondary emission phototube are such that
it will probably find many commercial uses. The sensitivity may be
six times that of a comparable vacuum phototube of conventional de-
sign, and at the higher audio frequencies is superior to a gas-filled

hototube. While the interlectrod citance i vhat higher i
phototu ¢ interlectrode capacitance is somewhat higher in

UPDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla

15. ULUSAL PARCACIK HIZLANDIRICILARI VE DEDEKT@RLER/YAZ OKULU (UPHDYO-XV)

Fotocogalticl Tup

Dikkat! Gazli algic degil,
bunlar vakum tabd.

e 1934: Fotoelektrik etki ve ikincil salim
(emisyon) sureclerini bir araya getirmek.

* Hizh ¢alistyor > 10 kHz

 Tekrarli yikseltmelerle 108 kata kadar elektrik sinyali
guclendirmek mimkdn. (Bulut, koptk, AgBr vs. yok)

* Yakin zamanlarda: silisyum fotogogaltici (SiPM)
gibi yariiletken alternatifler piyasada.

» Ancak ayni sicaklik sartlarin SiPM’lerin
karanlik akimi genelde daha yuksek.
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THE MULTIWIRE DRIFT CHAMBER
A NEW TYPE OF PROPORTIONAL WIRE CHAMBER*

Suruklenme Odas| | TP OF FROPORTIONAL Mkt e

1. Physikalisches Institut der Universitit Heidelberg, Heidelberg, Germany

Recetved 27 November 1970

e Cok telli odanin ¢ozinurluguni iyilestirmek icin telleri birbirine
yakinlastirmak lazim.

* Cok tel, cok maliyet. Yakin tel, yuksek elektrik kuvvetler.

| V= BEAY | e 1970: Konum bilgisini elektronlarin

scintilator ST 1o suruklenme siresini dlcerek ¢ikartsak?
VT

e Suruklenme suresi: ilk iyonlasma

anindan tele ulasincaya (sinyal
olusmasi) kadar gecen zaman

o 3 drift ’V anode
e llk iyonlasma anini nasil bilebiliriz?
) 1 T -
o fikd region_igh feld region . E!ekt_rqr)larln suruklenme h|2|p| nasil
—* diif — gas amplification bilebiliriz? (5cm/us mertebesi)

e A ST
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https://indico.cern.ch/event/414089/attachments/844949/1175513/a02876s1t2.pdf
https://indico.cern.ch/event/414089/attachments/844949/1175513/a02876s1t2.pdf
https://inis.iaea.org/collection/NCLCollectionStore/_Public/15/073/15073101.pdf
https://doi-org.ezproxy.cern.ch/10.1016/0029-554X(71)90413-7
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Gazli algiclar 80’lerden

Za m a n i Zd u § u m O d a S I itibaren cok cesitlendi.

Tamami tellerden olusan
suruklenme odalari, gecis

* 1974: David Nygren uzun siriiklenme sirelerinden ~ '5me frenci paie
yararlanarak 3 boyutlu 6lcim alan oda

* Anot diuzlemleri CTOO seklinde. Homojen ve ayni yonde
elektrik ve manyetik alanlar.
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Yaruletken Algiclar

e 1947: Shockley, Bardeen ve Brattain transistor (1956 Nobel)
* Transistor ve diyotlar hizla yayginlasiyor

 Diyotlara ters gerilim uygulayip, icinden gecen yukli parcacigin
olusturdugu elektron-delik ciftleri ile akim olusturmak.

* 1983: J. Kemmer, R. Klanner, G. Lutzve -, I e
arkadaslari (CERN NA11 deneyi): ilk kez [— e
fizik deneyinde kullanilan silisyum serit S
algic

* NA11 kisa 6murli pargaciklarin
arastiriimasi

* Ds mezonunun ilk gozlemi
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Yariiletken Algiclar

* Farkh uygulamalar icin farkl yariiletkenler ve
geometriler.

* Silisyum: Gazli algiclarin yerini aliyorlar
e Elmas: YUksek radyasyon dayanikhlig

e Kadmium telltrit ve kadmiyum cinko telltrit
algiclar

* X-1SINI ve gamma spektroskopisi

 Germanyum: Spektroskopi. Genelde dusik
sicakliklarda kullanihyor.

e Uzay calismalari
* Gelecek: Yariiletken kalorimetreler

UPDYO-XV, 5-10 Eyliil 2023, Bodrum/Mugla V. E. Ozcan, Bogazici U. & TENMAK

RHESSI uzay teleskobunda 75K ve 4kV
altinda kullanilan 9 hipersaf Ge
dedektor (7.1cm cap x 8.5cm uzunluk).
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https://hesperia.gsfc.nasa.gov/rhessi3/mission/spacecraft-instrument/spacecraft-instrument/index.html
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Karanhk Yildirimlar

GEOPHYSICAL RESEARCH LETTERS, VOL. 23, NO. 9, PAGES 1017-1020, MAY 1, 1996 Cosmic ray

 Karasal gama parlamalarinin sebebi ne On the association of terrestrial gamma-ray bursts | |
olabilir? with lightning and implications for sprites E-field 'v l %
e Yildirimlar ve firtina bulutlari ile Sfanfo + Sanford, inderclot S g Lightning
beraber geliyorlar. Gerald 1. Fishman and John M. Horack e
* Relativistik denetimsiz elektron ¢igi Abstract, Mossurmets of ELE/VLE rdio stmceher. Ew Wert (/%

of active thunderstorms near the inferred source regions of using wideband |

(relativistic runaway electron avalanche,
RREA): 100keV’in Ustlinde enerijili

elektronlar hizlandik¢a daha kolay 1000 — 1000
hizlanir oluyorlar. — Collisional
, . — Radiative
Termal elektronlar 150eV’nin 100 — otal 1100

dstine tasinabilir mi? Yildirimlar
elektronlari olusturabilir mi?

Electric field (kV/cm)

» Boyle siradisi olaylarin olabilecegini
60-70 yil 6nceden dngoren kim? Wilson!
1 L 1 " 1 L 1 L 1
10-s 0.001 0.1 10 1000
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Yarinlar

* GUnUmuz deneyleri bir¢cok farkli
teknoloji algicin beraber kullanildigi
algiclar

 Kesifler her zamankinden de
daha fazla isbirligi ile oluyor

 Parcacik algiclarinin tarihi ytz yih
asti, 1,5 asira ulastiracak
uluslararasi stratejiler ile ilerleniyor.
Siz de pargasi olabilirsiniz!

» ECFA algi¢ yol haritasi:
cds.cern.ch/record/2784893/
files/
Synopsis%200f%20the%20ECF
A%20Detector%20R&D%20R0
admap.pdf
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DRDT7.3
DRDT7.4

DRDT7.5
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DRDT 8.3

DRDT8.4

DCT1

DCT2

Improve time and spatial resolution for gaseous detectors with
long-term stability

Achieve tracking in gaseous detectors with dE/dx and dN/dx capability
in large volumes with very low material budget and different read-out
schemes

Develop environmentally friendly gaseous detectors for very large
areas with high-rate capability

Achieve high sensitivity in both low and high-pressure TPCs

Develop readout technology to increase spatial and energy
resolution for liquid detectors

Advance noise reduction in liquid detectors to lower signal energy
thresholds

Improve the material properties of target and detector components
in liquid detectors

Realise liquid detector technologies scalable for integration in

large systems

Achieve full integration of sensing and microelectronics in monolithic
CMOS pixel sensors

Develop solid state sensors with 4D-capabilities for tracking and
calorimetry

Extend capabilities of solid state sensors to operate at extreme
fluences

Develop full 3D-interconnection technelegies for solid state devices
in particle physics

Enhance the timing resolution and spectral range of photon
detectors

Develop photosensors for extreme environments

Develop RICH and imaging detectors with low mass and high
resolution timing

Develop compact high performance time-of-flight detectors
Promote the development of advanced quantum sensing technologies
Investigate and adapt state-of-the-art developments in quantum
technologies to particle physics

Establish the necessary frameworks and mechanisms to allow
exploration of emerging technologies

Develop and provide advanced enabling capabiities and infrastructure

Develop radiation-hard calorimeters with enhanced electromagnetic
energy and timing resolution

Develop high-granular calorimeters with multi-dimensional readout
for optimised use of particle flow methods

Develop calorimeters for extreme radiation, rate and pile-up
environments

Advance technologies to deal with greatly increased data density
Develop technelogies for increased intelligence on the detector
Develop technologies in support of 4D- and 5D-techniques
Develop novel technologies to cope with extreme environments and
required longevity

Evaluate and adapt to emerging electronics and data processing
technologies

Develop novel magnet systems

Develop improved technologies and systems for cooling

Adapt novel materials to achieve ultralight, stable and high

precision mechanical structures. Develop Machine Detector
Interfaces.

Adapt and advance state-of-the-art systems in monitoring
including environmental, radiation and beam aspects

Establish and maintain a European coordinated programme for training in
instrumentation

Develop a master’s degree programme in instrumentation
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Gormek Ikna Olmaktir

* Neden gozle gorince daha kolay ikna
oluyoruz? Yuzyilin basinda bulut odasinin
verdigi goruntilere nasil guivendik?

» Cekirdeksel asilti yontemi neden basta ayni
seviyede olmadi?

Arrangement of apparatus for photographing splashes.

RADIOACTIVITY AS A KINETIC THEORY OF A FOURTH
STATE OF MATTER.!

By Pror. WiLiax H. Brace, M.A, FRS

LABORATORY DARK Roowm

11|

E is the electrical machine. D is the drop resting on the smoked

Figure 2. Left: Bragg's ‘rough illustrations of probable paths of the alpha-particle’, Archives of the
Roentgen Ray (Apnil 1911), 405. Right: two of Wilson's carly alpha-ray photographs, Proceedings
of the Royal Society of London (1912), A87, facing 292
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https://doi.org/10.1088/0143-0807/25/6/010
https://www.jstor.org/stable/4027867
https://doi.org/10.1259/arr.1911.0141
https://archive.org/details/studyofsplashes00wortrich/page/6/mode/2up

1stv, ~v event in OPERA
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Ceklrdeksel Asilti Diger
Uygulamalar

* Kaonun kesfi (1947-49)

« OPERA L, — 1,

OPERA Deneyi asilti alani 100 000 m*den fazla

Number of grains per 10 x4
|39

9
Range (millimetres)



https://www.symmetrymagazine.org/sites/default/files/legacy/images/201002/article07_image08.jpg
https://doi.org/10.1088/1748-0221/4/04/P04018
https://doi.org/10.1088/1748-0221/4/04/P04018
https://iopscience.iop.org/article/10.1088/1748-0221/4/04/P04018/pdf
https://www.icrr.u-tokyo.ac.jp/YMAP/event/conf2017/slide/0-4_morishita_NaviEmulsion.pdf
https://doi.org/10.1038/163082a0
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Turkih phyeat socieny 15. ULUSAL PARCACIK HIZLANDIRICILARI VE DEDEKT(")RLER/YAZ OKULU (UPHDYO-XV)

* Elektrometre ile dlcim:

» Radyoaktivite havayi iyonize eder.
* Yuklenmis bir elektroskopta yiuk bosalmasi olur.

» Wulf elektroskobunda bir ¢ift kuartz fiber alttan tGglincl bir kuartz fibere
bagh. Uclincii fiber yay gérevinde, yaydaki gerilimi ayarlayarak cihazin
hassasiyeti ayarlanabiliyor. iki fiberin arasindaki mesafe cihazin yanina
yerlestirilmis ufak bir mikroskopla 6lculiyor.

» Wulf Eiffel kulesinde 6lgtim aliyor ve yluizeydeki radyasyona gore
dusus olmadigini fark ediyor.

S]
S

* Victor Hess balonla yerden E - :
5.3km’ye kadar yukseliyor.
Radyasyon seviyesinin arttigini P i
fark ediyor. ® w0

é; ~ * Kozmik isinlarin kesfi. 20
/& é * 1936 Nobel Fizik Odulu. o i

Mean Altitude above Ground, m
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LIDYEF

e Liseler icin deneysel yuksek ener;ji fizigi
yaz okulu. (Bu seviye icin diinyada ilk.)
« TUBITAK 4004 projesi.
* Turkiye’den 30 secilmis 6grencinin
ellerini stirerek 6grendikleri
deneysel fizik okulu.

©

 Bulut odasi (gazli dedektor),
elektrostatik hizlandirici modeli,
elektronik veri alimi, kozmik isin
gozlemi, ATLAS toroid miknatis
modelinde manyetik alan dlglimleri

 YlrGtlcl: S. Glrbiz (o sirada
Bogazici doktora 6grencisi)

Article

Experimental high energy physics summer school
for high schools

Authors: 5. Clurbuz . A Adiguzel, V.E. Ozcan, S.M pic, and A. Yilmaz
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